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EPISODE ONE

STORY 1. 

PERSONAL AIRBAG  (THE P.A.)

PROBLEM

We want a new challenge like skateboarding or skiing but don’t want to look like an idiot and end up all black and blue.

DESCRIPTION 

A portable airbag safety system that inflates when you take a spill. 

STORY ELEMENTS 

· Making the airbag:  Adventures in design where the team has to decide what shape will best translate from being flat to inflated.  The shape and the size will be universal so will have to work for an average sized adult in a couple of situations.  

· Team decides to go for skateboarding protection (depending on the season) so venture to local skateboard park and talk to paramedics to see what are the major injuries.  While they’re there they do some empirical research on which way people tend to fall.  This determines where the P.A.s will be worn.  

· Compressed air cylinders are readily available but the challenge for the team is to invent a trigger for the device.  They decide to pursue a couple of options – a sensor that triggers the airbag when the person’s balance or upright stance is seriously compromised.  They also devise a fail-safe mechanism - a manual button.   The size of the bag will determine how much compressed air the P.A. needs.  The lightest is the carbon fiber valve.  Comfort is a major factor in the design, as sportspeople can’t feel constricted or weighed down.  It’s particularly important in this design as it’s meant as a safety backup for those who need to boost their confidence in the sport. 

· The next phase in the SQUID LABS calls for a human crash test dummy to test the trigger device by jumping, falling and crashing into walls.  The device is tweaked.

· A sidebar diversion sees the team making safety air bags for their i-pods and cell phones. 

· The P.A. is presented to skate star Tony Hawk.  Even though he’s the world’s best known skater, Tony’s had some spectacular falls in the past.  He test-drives the P.A. and even though it’s unlikely that he’ll need it to inflate, he gives valuable feedback on the comfort of the design. 

PAYOFF
The P.A. is worn by a stuntman who looks like a beginner skater with a daredevil attitude.  We’re there to capture the spill, the P.A. save and the surprise of the onlookers who we vox pop to validate its appeal.  The P.A. can also be modified into The P.C. (Personal Chair), which can be inflated from a fanny bag to ensure beanbag type seating comfort at all spectator sporting and outdoor events.  We try it out at Saturday morning soccer game.   

STORY 2. 

TALKING TARMAC – The Rumble that Reasons

PROBLEM

Leaving the road accounts for 55% of all US road fatalities.  Rumble strips are effective in waking up sleepy drivers but we want them to communicate other road information like hazards or speed limits. 

DESCRIPTION 
We’re all familiar with freeway rumble strips that are designed to wake up the sleepy driver who drifts onto the hard shoulder.  The team designs rumble strips that don’t mumble.  They actually “talk” to you as you drive over them. 

STORY ELEMENTS

· Jess takes a drive on the freeway, deliberately driving over rumble strips, listening to the different noises they make.  She pulls over to the hard shoulder to look at the configuration of the pavement indentations.  She has an idea.
· Visits Neal Wood in Pennsylvania, who invented Rumble Strips in the late 1980s.  Talks to him about her idea.
· Back at the lab, Jess starts experimenting with different Sonic Nap Alert Patterns, or SNAPs.  By creating different arrangements and frequencies of ridges and grooves perpendicular to the direction of travel, she can start to create a range of different sounds.
· Experiments with different materials, different speeds, different frequencies on a small scale to create different vowel sounds and consonants, resulting in a simple rumble strip message “Wake Up”
· The team lay their own section of road, pour concrete, and install the SNAP to test if they can get “Wake Up” at full scale.
· At the same time, they attempt to create a portable SNAP Strip, that can be laid on any stretch of road for demonstration/marketing purposes.
· Extend concept to create personalized Rumble Strips. E.g. Welcome to Las Vegas.  

PAYOFF

Jess visits the Mayor of Las Vegas to sell him the idea  If the sell works then we install the Rumble Strip on the Nevada highway at entrance to the city.  Alternatively we install a personalized rumble strip on a private road (which is long enough and you can drive fast enough to understand the words) like “Welcome to the Smith’s Farm”.



EPISODE TWO

STORY 1.  

YOWSER TROUSER  - Put a spring in your step
PROBLEM

The price of fuel keeps rising and we keep getting fatter, we want to walk more but it’s tiring and can be boring. We want something that makes walking fun.
DESCRIPTION 

A wearable spring that adds speed to your road race while reducing fatigue.   

It’s a cross between a pogo stick and spring boots.  A kind of springy exo skeleton with something like a climbing harness around your waist and boots on your feet.  Traveling from the waist to the boot is a spring – probably made of fiberglass and flat rather than coiled like traditional springs.  When you run this spring will take a load of your legs, reducing fatigue but giving you more power and speed. 

STORY ELEMENTS

· The design challenge for the team is the knee mechanism.  This would have to lock a spring around the knee when the foot hits the ground and then release it when the foot is in the air.  There are a 3 or 4 clutch designs that will have to be tested to find the right one for this particular scenario.  Two possibilities are the rap spring clutch and the electromagnetic clutch.

· The guys are guessing that the electromagnetic clutch is the way to go.  Made from an electromagnet the spring lock will be triggered when the foot hits the ground and release when it’s in the air.  

· Though it wouldn’t be impossible to make the Yowser Trouser in 3 weeks for the pilot, it would be a stretch.  4-5 weeks would be optimal and so better to shoot for eps 2-5. 

· The work could be done at SQUID LABS with some input from the team at the Biomechatronics Lab at MIT.  

PAYOFF

Timing won’t let us test the device at the Boston Marathon – probably the most famous road race in the USA.  But we could try another city marathon or we could get a cool payoff by having a road racer complete a course twice under similar conditions  – once wearing the Yowser Trouser and once just on his own.  Before and after the races we’ll test levels of energy and oxygen in the blood as well as lactic acid and heart rate to help us quantify the speed and energy benefits. 

STORY 2.

NO-FIRE FIREWORKS 

PROBLEM

Traditional fireworks are banned in 5 states, injure close to 10,000 people a year and make your dog go crazy.  But everyone loves them. We want 100% safe fireworks.
DESCRIPTION 

Firework-like patterns  created by hundreds of model airplanes flying in formation, painting the night sky with no-fire LED displays. 

STORY ELEMENTS

Depending on the amount of time we want to spend on this story there are three different firework delivery systems to explore…

OPTION 1: Remote Control LED Display (3 weeks)
Purchase 50 foam flying wing model aircraft, powered by lithium batteries and electronic motors.

Build circuit board to do remote control communications with them.  The initial design will be on the principle of migrating birds – the entire flock follows the movements of one leader.

Test flight to see if the algorithms are correct.  They probably aren’t, in which case all 50 planes crash. Re-set algorithms and continue test flights until all the planes fly in formation behind one remote controlled lead plane.

Purchase another fifty planes.  Fit all planes with crash avoidance sensors, and test out flight where two sets of fifty planes fly straight through each other in formation. Fit all planes with power cells and LEDs  (LED technology is a Squid specialty).  Design acrobatic aerial light display.

AND/OR

OPTION 2: Autonomous LED Display (9weeks) 
This is a big step up from the remote controlled “follow the leader” technique.  In this application, which uses remote sensing technology, the squadron of model planes is upgraded so they fly autonomously, on a pre-programmed pattern, without remote control. 

AND/OR

OPTION 3: Firework Display

Here the planes are aerial platforms for firing real pyrotechnics.  This needs additional testing, as the team is unsure how shooting off a rocket or a Catherine wheel would affect the flight stability of the planes.  Testing will inevitably involve a lot of crashing and burning.  All de-bugging takes place in test flights over the ocean to avoid setting fire to people below.

PAYOFF 

We use July 4th celebrations or similar in a state where Fireworks are banned for the team to introduce the world to the No-Fire Fireworks.



EPISODE THREE

STORY 1. 

SMART SHIRT - It keeps you nice
PROBLEM

Every human has 2 million eccrine glands that produce sweat. Sweat can stink and that’s gotta be bad.  We want a shirt that not only eliminates BO and the need for deodorants that carry environmental and health concerns but also makes us sit straight and keeps strangers at bay.  In other words we want a shirt that can take us anywhere. 

DESCRIPTION 
Ultra Shirt is a piece of clothing with an in built electronic deodorant, a slouch-o-meter-sensor and an inbuilt personal space invader device. 

STORY ELEMENTS

· The team tests the BO theory by purposefully neglecting their daily ablutions … until they become over ripe.  When a sniff test deems them to be suitably fruity, they lie in the sun with their armpits exposed for an hour.  A follow up sniff test confirms that BO levels have significantly dropped off.  Thanks to the ultra violet element of sunlight, the armpits have become killing fields for smelly bacteria.

· The design challenge is to come up with a way of incorporating an ultra violet light source into a shirt, leaving the wearer BO free all day long.  The team consult with Amanda Parkes, MIT grad and expert in conductive textiles and wearable media, to design a garment that combines wearability with ultra violet underarm strip lighting.

· A slouch-o-meter in the form of a sensor that starts vibrating when your posture fails in also inserted.

· The shirt also doubles as a warning for people not to get too close.  When you’re really are not about sharing you switch it on, and when you’re open to anything you can switch it off.  When it’s switched on the shirt emits a noise when people invade your space.  Like with car alarms when they move away it stops but it they move closer it gets louder and more frenzied.  It can even speak like those car alarm systems and maybe could say something funny like “move out of my space”.  

PAYOFF

A San Francisco construction site.  A gang of workers get ready for a day’s hard graft.  Half of them spray with under arm deodorant, while the other half wear no BO protection at all, opting instead for the Smart-Shirt.  After a day’s toil in the Californian sun, they leave the work place and go off to a bar. If they slouch the shirt will tell them to stand straight .  The judging panel arrives … from a local modeling agency.  An indelicate double blind smell test ensues, to determine whether science can indeed conquer stench and whether the smart shirt is as clever as it’s made out to be. 

STORY 2.  

READ MY LIPS CELLPHONE
PROBLEM

Cell phones are more and more intrusive and trigger feelings of irritation in people who don’t want to overhear private conversations.  We want a cellphone where you can get a seat in the Quiet Car AND talk on the phone without getting screamed at by your fellow travelers.  
DESCRIPTION 
The secret, silent cell phone for all undercover communications needs – whether that be inaudible chatting at the movies, or sending covert messages in the field of law enforcement/secret service. 

STORY ELEMENTS

· Figure out how the mouth and tongue move together to create different sounds.  This could involve one of the team going for voice coaching; consulting with a teacher for the hearing impaired; talking to phonics expert about how some dialects use the nose, and some don’t, and figure out which sounds are important for the purposes of the cell phone.

· Visit science exhibits about the creation of human sound.  They use bellows to create sound with different shaped cavities.

· Decide what they want the phone to be able to say within 3 or 9 weeks – I love you …. Storm the building …. Can you hear me, now?  (Note:  We don’t how many words the phone will be able to lip-read at what stage.  After 9 weeks they could be able to say much more than just a few words).

· Q. How do you sense the shape of the mouth? A. Ultrasonics.  Think of the mouth as a cave, and you’re a bat.  Using a series of ultrasonic pings, you fly around the cave, listening to the echoes, and plotting the shape of the floor, walls and ceiling.  The team uses the same technique to plot the shape of the mouth as it pronounces different words.

· Once they have that, the ultrasonic maps allow them to tell what sounds/words the mouth is making, even without pushing air past the vocal chords.  

· Build the phone, incorporating the ultra sonic sensor into the mouthpiece.  The phone can now read the speaker’s lips.

· The final stage is to convert that signal into real sound.  This involves designing and installing voice recognition software into the phone, so that the listener can hear real words.  (Or pirating existing software)

PAYOFF 
Can Jessica make a call in a ‘no noise’ environment – the Quiet Car on Amtrak  without getting busted? We’ll also get feedback from CIA spyware developers about its potential for espionage. We also consult with religious orders who’ve taken the vow of silence and see whether they see this as something that could really improve their lives without  bending the rules.

EPISODE FOUR

STORY 1. 

BACHELOR BOT  - The Robotic Bartender
PROBLEM
Entertaining means you end up spending more time working the bar than the room. We want help that’s good at taking orders. 

DESCRIPTION 
The ultimate no-wait waiter and universal entertainer - an autonomous robotic bartender that comes to you and doesn’t leave your side until your drink is in hand.

STORY ELEMENTS 

· This robotic bartender isn’t locked behind the bar like others we’ve seen – the plan is for an autonomous mobile bar, equipped with sensors, vision algorithms, speech recognition and an array of microphones that create a system to understand what you’re asking for, make it and serve it without you having to move.  

· It’s a complex build that will see the team calling on the Robotics Department at Carnegie Mellon in Pittsburgh for tips from the creators of that university’s tour guide loosely modeled on Rosie, the Jetson’s maid bot – a cylinder on wheels.

· Before the build begins, the team also checks out bartender school to decide the moves that Bachelor Bot could possibly make.  There’s not going to be time to program spinning of bottles or glasses but there’ll be opportunity for some fly moves.

· The build, mostly machining, prototyping and dumpster diving for components and takes place concurrently with the programming – it’s not all about a screen. 

· The variation of drinks that Bachelor Bot can offer is limited by the space available inside for all the bottles and valves.  The team is looking at one spirit with 3 or 4 mixers and another drink choice like beer. 

PAYOFF
It’s an intimate celebrity loft cocktail party where the bot with a bowtie and a bar in its belly approaches the guests, mixes the drink they ask for and of course advises the guests to… please drink responsibly.  We’re hoping the voice is more like James Bond’s than a Dalek’s.



STORY 2. 

AIRBORNE  KAYAK  Why paddle when you can fly  

PROBLEM

Getting to be a pilot is expensive and dangerous.  We want the experience of flying without the danger or the cost.  Plus we want to be able to commute in San Francisco bay area without a hassle. 

DESCRIPTION 
A motorized kayak that flies above the water using ‘ground effect’ or the cushion of air above water. 

STORY ELEMENTS

· Tim Anderson gets the idea from watching video of the giant Russian Ekranoplan, dubbed “Caspian Sea Monsters” by US Cold War Intelligence.  They looked like gigantic planes with sawn off wings, but they “flew” just feet above sea level at very high speed using ‘ground effect’.

· Tests out the concept by building a small-scale remote control model kayak and test flying it on a lake.  When it gets up to speed it skims above the surface, “flying” on a cushion of air between the wings and the water.  With the right wing shape there is very high stability and very low drag.

· The team adds two stubby wings to a full sized kayak and fits long tail engine on back,

PAYOFF
The maiden flight on the Pacific Ocean.  There are numerous spectacular wipeouts, and modifications in wing design before eventual success when the kayak bounces off a wave at high speed … and stays airborne and auto stable in front of a cheering crowd.

EPISODE FIVE

STORY 1.

MAGIC WINDOW – Video Games Get Real

PROBLEM

Video gaming is the number one entertainment for kids but it means gamers spend all their time indoors, putting on the pounds.   We want a game that  gets gamers off their butts and into the fresh air. 
DESCRIPTION  The coolest obesity fighting game on the planet.  

An electronic portal that lets video games cross the threshold from virtual reality to the real world. We’ve all heard of Quake.  Or Doom.   Now Magic Window means that these popular virtual reality games can be played in real 3D space, by overlaying computer generated information onto the real world.  We’re going to create “Escape from Alcatraz” played in the prison itself. 

STORY ELEMENTS

· It’s a major challenge.  First, the team must develop an intelligent platform that knows where it is in the world, and what it is “looking” at.  A gravity sensor enables the prototype hand held tablet PC to know what’s up and what’s down.  Next, an electronic compass gives it magnetic north.  A GPS allows it to integrate these elements. 

· Next the team has to find a way for the Magic Window to integrate virtual information with real visual data.  Using the Trans Am building in San Francisco as their test site, they download the architectural plans and blueprints, and, with adjustments to scale, they can now look at the skyscraper and see the real building, with its endo – skeleton superimposed, complete with elevator shafts, air con and plumbing systems via the Magic Window. 

· Transformation of the Magic Window into a gaming platform.   Phase one is simple – use an existing game engine like Quake to create an Augmented Reality version.  The team tests it in a busy street.  Non – players appear as they really are – rival players appear amongst the pedestrians as their monster avatars.  The team chase monsters and shoot each other around the city streets.  (They could invite league players to help them test out the prototype at this stage).

· The tablet is converted into a gaming helmet, with a visual display built into the visor.

· The team programs the gaming helmet for use at Alcatraz, by programming it with the blueprints of the world’s most infamous prison.  

PAYOFF
Playing  “Escape From Alcatraz” right there on the island with crack gamers putting it through their paces. 

. 
STORY 2.

BIONIC HAND 
PROBLEM

We don’t have the strength of Superman but we could sure use it especially when your wife asks you to open the unopenable jar. 

DESCRIPTION

A handy prosthetic that gives you the strength you need to open, shut, or crush anything. 

STORY ELEMENTS

· The major challenge is to create a metal glove that combines power and useability.  The major danger is that the glove will work too well, and crush the hand of the wearer. Yikes!

· The solution is to combine a thumb and a multi-fingered metal plate.  This would cover the hand and fingers like a metal exo-skeleton.  By limiting the shape, and the number of moving parts, the team finds that they can impart more power to the “glove”.

· The thumb and the metal finger “mitt” are hinged, and powered by a pneumatic cell strapped to the wearer’s forearm.  Fingertip sensors tell the glove the shape and size of the object that needs to be gripped (eg jam jar lid).

· The finished item will provide up to fifty pounds of pressure.

· (A glove with five separate fingers that can comfortably and safely fit someone’s hand requires far more intricate parts, as well as greater technology, and would take longer to develop, though its not out of the question later in the series)

PAYOFF

The Bionic glove  gets a job at the local juice bar – how fast can the hand juice those oranges.   
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