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YOU’RE A GOOD MAN,

ALTON BROWN

The Food Network star cooks 
pizza with 1,000-watt lights, and 
makes ice cream with fire 
extinguishers. What could go 
wrong? On PopSci.com, he  
hacks our holidays. Expect all  
the fixin’s—and pyrotechnics.

ALL EYES ON THE  

RED PLANET 

This fall, Elon Musk builds out  
his plan to colonize Mars; the 
Europeans land their first working 
space craft there; and Ron 
Howard tells us how he created 
his six-part Mars docudrama for 
the National Geographic Channel, 
premiering in 170 countries and 
45 languages.

BEER-PONG  HORROR STORY

The stars of every house party, 
beer-pong balls are unsavory 
guests. We got out our cotton 
swabs during one match to find 
out which microbes invade the 
cups, table, and ball surfaces. The 
results are stomach-bouncing.

PopSci is now on  
Apple News. Get your  
innovation on.
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“I use my phone to turn down the lights 
and dial up the romance.”

Upgrade your life. Start with date night.

Discover how Caséta dimmers  ,  remotes  ,  and mobile app  

can personalize your home lighting control. Simple to use and easy 

to set up. Learn  how you can win a $5,000 smart home upgrade at 

OurLifeUpgrade.com

—   Westport, CT
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NEARLY TWO YEARS AGO, UBER ROLLED INTO PENNSYLVANIA, POACHED RESEARCHERS FROM

Carnegie Mellon University’s famed robotics program, and set up a secret facility to build 
an army of autonomous cars. In September, the company made history and finally dis-
patched its fleet of self-piloting cabs in Pittsburgh to pick up actual passengers. The cars 
rely on numerous sensors—cameras, lidar, GPS—to see where they’re going and avoid the 
 number-one scourge of roadways everywhere: human error. Uber’s success could mean 
countless lives saved and the beginning of the end of human driving. Piloting 
the project is director of engineering Raffi Krikorian. He sat down with  Popular 
Science to explain how his cars work, what the company will do in case of a 
crash, and what it’s like to commute to work each day in a self-driving vehicle. 

by 

XAVIER  

HARDING

Uber’s director of engineering Raffi Krikorian  
puts innovation on autopilot

T H E 

P R O F E S S I O N A L 

P A S S E N G E R



I
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The driverless-car 
 business is getting crowd-
ed. Google, Lyft, Tesla— 
everyone is chasing this 
technology. You obviously 
don’t want to be left 
behind or left at the mercy 
of someone else’s tech. 
Is that the reason you’re 
doing this? What are the 
benefits to you?
Think of it this way: Driving 

is actually a pretty dangerous 

thing. I think something like 

more than a million people 

die in car accidents each year. 

Ninety percent of those are 

from human error. So if you 

think of the number of rides 

Uber offers on a daily basis— 

5 million rides, on average—

part of it ends up being a 

safety issue for us. 

What other benefits are 
there besides safety?
We also think autonomous 

vehicles can do better than 

on our team, formerly of 

NREC, even built part of the 

autonomous navigation soft-

ware used on the Mars rovers. 

Uber’s done robotics before, 

but we had never actually 

deployed something into  

the field, whereas this is what 

the folks over at NREC do  

for a living.

Why bring this pilot pro-
gram to Pittsburgh? Is it 
because of Uber’s connec-
tion to Carnegie Mellon?
We jokingly call Pittsburgh 

the double black diamond 

of driving. It’s completely 

organically grown, in the 

sense that it’s a really old city: 

Many of the roads aren’t wide 

enough for two-way traffic, 

they don’t come together at 

right angles, and the signage 

is antiquated and constantly 

in need of repair. Along with 

things like the Pittsburgh left, 

in which drivers on opposite 

sides of the road race to turn 

left when the light turns 

green. Additionally you have 

weather conditions that  

you might not get in places 

like San Francisco or the 

South. We say if we can 

drive in Pittsburgh, we can 

drive anywhere.

How often have you per-
sonally hit the road in one 
of Uber’s self-driving cars?
Every day. I call the car in the 

morning to come get me, and it 

takes me to work. Which gives 

me a chance to see the latest 

code the team has worked on 

and the mapping we’ve done. 

Riding in a self-piloting car 

gives you a different view of 

the road. Nowadays when 

I actually do drive, a lot of 

it is muscle memory. When 

sitting in the front seat of 

APRIL 1939

NY World’s Fair’s  
Futurama exhibit 
hints at highways 
with grooved indenta-
tions, offering a vision 
of self-driving cars.

AUGUST 1961

Popular Science 
reports on the Aer-
omobile: a car with 
no tires intended 
to glide along a 
designated track.

JULY 1995

Carnegie Mellon’s 
self-driving 1990 
Pontiac travels from 
Pittsburgh to LA. The 
car drives on its own 
90 percent of the trip.

MARCH 2004

Fifteen driverless 
cars compete in a 
DARPA challenge 
to win $1 million 
cash prize. No car 
 completes the race.

SEPTEMBER 2016

Uber puts driverless 
cars on the road for 
Pittsburgh residents. 
Use of LIDAR and 
other sensors show 
how far they’ve come. 

Riding in a self-
piloting car gives 

you a diferent 
view of the road. 

You’re more 
aware of what’s 
really going on.”

STOPS ALONG 
THE WAY
N OT E W O RT H Y 

DAT ES  I N  S E L F - 

D R I V I N G  C A R S

human drivers in cities. We 

think we can do much better 

congestion planning. We can 

be smart about how to move 

people around.

Last year Uber poached 
much from the Carnegie 
Mellon’s robotics lab to 
help further its driverless 
car efforts. Why Carne-
gie Mellon? How is what 
they’re doing ahead of 
the competition?
Carnegie Mellon’s National 

Robotics Engineering Center 

(NREC) has some of the most 

experienced people in the 

field of robotics. Along with 

the skills required to build 

three-dimensional maps and 

do stereovision on comput-

ers, the team has actually 

deployed self-driving systems 

in the field. Giant trucks that 

work in mines, for example, 

or military robots that roam 

through forests. One person 
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CHALLENGE
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NAME  
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MIT, Twitter

YEARS AT UBER  
1.5-plus

an autonomous car without 

actually driving, it makes you a 

lot more aware of what’s really 

going on. You start to think, 

“Why do people jaywalk?” or 

“Why would you cut me off?” 

It’s very  entertaining.

How do your driverless 
cars work?
There’s a laser scanner that 

sits on top of the car and spins 

really fast. Sixty-four laser 

beams constantly sweep the 

area to detect and measure 

the distance of objects around 

it. Using this data, we can 

build accurate three-dimen-

sional maps of the streets 

we’re on. We also use sensors 

to “localize” the car. As a hu-

man driver, you can use GPS 

to localize yourself, but GPS 

can be as much as 3 meters off. 

For a self-driving car choosing 

which lane to drive down, 

3 meters off is enough to put 

you into oncoming traffic. 

So in addition to GPS, the 

car’s tires are equipped with 

encoders, which allow it to 

sense how many times it has 

turned over or what fraction 

it has turned, so the car can 

calculate how far it’s moved. 

Machine learning, wireless 

networks, and improved com-

puting power have allowed us 

to do this at this moment and 

at scale.

What are some of the 
toughest challenges for 
automated driving?
Perception—can you teach 

the car to see all the important 

things it needs to see on the 

road? Think about vegetation. 

You drive down a tree-lined 

road, and it looks different the 

next time because vegetation 

grows. The trees might be 

bigger or the leaves might 

have fallen off. So we have 

to change the way the car 

perceives it. The next biggest 

problem is prediction. If you 

identify there’s a car in front 

of you, what do you predict 

that car will do? Or if a car 

passes on the left, in the back 

of your mind you wonder 

about a number of scenarios 

that could happen next. Our 

cars do the same thing.

How do you solve 
those problems?
We have incredibly accu-

rate maps of the areas we 

want to drive in because 

we’ve driven our mapping 

 vehicles multiple times 

in those areas. By now we 

know what we consider to be 

“background.” After that, it’s 

a machine-learning problem. 

We build classifiers so the car 

can verify, yes, that’s a bicycle. 

Knowing that, we can predict 

how cyclists normally move.
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SEEING THE ROAD AHEAD H OW  A N  U B E R  C A R  P E R C E I V ES  T H E  W O R L D  I N  F R O N T  O F  I T

Its 64 laser beams 
constantly spin in a 
circle, telling the car 
how far away imme-
diate obstacles are .

Uber plans to 
streamline its 
 driverless-car design 
soon, hiding antennas 
and other bulk. 

Cameras give the 
vehicle a clear view of 
what’s ahead, behind, 
and to the sides.

What happens when  
the first driverless Uber 
accident occurs?
Immediately, we’d make  

sure everyone is safe. Then 

we’d start a deep dive to un-

derstand what happened so 

we can learn from it. We see 

crazy stuff on the road every 

single day, and we understand 

how well we would’ve done 

in that situation, through sim-

ulations or log analysis. We’ll 

look at what went wrong 

and figure out if there’s more 

data to feed the system so we 

can learn how to handle the 

situation better.

Your new “driverless” cars 
actually have two people 
sitting up front. What are 
their roles? 
One person sits in the drivers’ 

seat, ready to take over when 

necessary, while the passenger 

next to him takes notes. 

The car is constantly taking 

in a lot of data, whether it  

be the foliage problem or 

what to do if a car cuts in 

front of it. But the car can’t 

pinpoint which events are 

important. So the right-seat 

driver is annotating each of 

these. By tagging various 

events, we can later search for 

all the times a driver cut us 

off so we can train our soft-

ware against that real-world 

data. We can then upload 

what we’ve fixed back onto 

the vehicle, essentially telling 

it, “When a car cuts in front of 

us in this particular way, let 

up the gas pedal, give them 

some distance, and then try to 

catch up with traffic.”

So how long until 
 driverless is the default 
Uber experience?
That’s a long road. There are 

three things to account for. 

First, technology: How can we 

make sure the car accounts 

for all situations? For real-life 

situations—a duck crossing 

the road, for example—it 

will be a while before we 

solve how we want the car to 

respond to those situations. 

Next, are regulations—locally, 

nationally, globally—ready 

for us to have cars on the road 

that are operated by a com-

puter? Finally, societal: Will 

the average user ride in a car 

with no driver in it? Would a 

driver commute next to one? 

Solving even one is hard, 

but all three are required to 

unlock a driverless future. 

The Platform

If we can  
drive in 

Pi�sburgh, 
we can drive 

anywhere.”
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P H OTO G R A P H  BY  Credit Here

Professional
stuff

The Surface 
Pro supports 

 keyboards and 
trackpads, making 

using Office 
apps on a tablet 

much easier.

The Surface Pro 
lets you access 

files and folders. 
And with more 

storage, it’s easier 
to sort and make 
use of your stuff.

Out-of-the-box 
push notifications 

keep you up 
to date on news, 

messages 
and more.

Listening 

to music, 

watching 

movies

Word 

processing

Drawing and 

sketching 

digitally

I like to 

handwrite notes 

and annotate 

while I read.

Sounds like 
you need 
a stylus.

HOW 

WOULD

YOU 

USE A  

TABLET?

Emails, 

using social 

media

Personal
stuff

Editing 

multimedia

I create 

documents and 

spreadsheets 

constantly.

Playing 

games

The Apple Pencil 
offers palm 

rejection, letting 
you rest your 

palm on the tablet 
while drawing.

Adobe Creative 
Cloud is available 
on tablets but are 

still more powerful 
on a computer.
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In the Know

by 

COREY 

MUELLER

S H O U L D  I  R E P L A C E

M Y  L A P T O P

W I T H  A  T A B L E T ?

SINCE THE TURN OF THE CENTURY, ADVANCEMENTS 

in everyday tech have allowed us to replace many 

things in our quotidian lives. Laptop and desktop 

computers helped some go paper- and penless. Touch-

screen tablet computers only furthered the transition.

 With companies making their tablet devices more 

powerful, can the iPads and Surface Pros dethrone 

the Macbooks and ultrabooks that have nestled 

 themselves on our desks and in our 

bags? We set out to find the answer. 

Check out this handy guide to see if 

you should put your trust in a tablet.

iPAD PRO

From $599 

SURFACE PRO

From $899 

HP SPECTRE 

From $1,169

Apple’s 
App Store 
has a huge 
selection 

of games and 
apps for the 
casual user. 

Can you 
be more 
specific?

If you’re a serious 
gamer, tablets 
can’t match the 
level of graphics 

you’d get on a 
computer.
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S M A R T W A T C H E S , 

D I S S E C T E D

Premium smartwatches 
hover around $300-plus. But 
what do you get compared 
with cheap knockoffs? iFixit 
helps us tear down the two. 

1/  CASE 

The Watch’s chassis is precisely ma-
chined aluminum—meaning buttons 
aren’t loose, and it’s water-resistant.

2/  BATTERY 

While capacity is the same as the $10 
watch at about .8 watt hours, the Ap-
ple battery has extra leads to transmit 
extra charging data to the processor.

3/  SPEAKERS 

The Apple Watch has a smaller speak-
er than the UWatch. On the newer 
Series 2 watch, after swimming, users 
can play a tone to expel leftover water.

4/  SCREEN 

Apple’s 38 mm watch offers 272-
by-340 pixels onscreen, versus its 
competitor’s 128-by-128 resolution.

5/  PROCESSOR 

The S1 processor is designed by Apple 
itself. Its 520 mHz processing speed 
is faster than the original iBook.

APPLE WATCH SPORT, 38 MM

 Apple’s “cheapest” smartwatch 
rings up to $269. Costs only go up 
as you improve specs and finish. 



  

P H OTO G R A P H S  BY  Brian Klutch

1/  CASE 

Held together by four standard Phillips 
screws, which can be easily taken 
apart, while the Apple Watch requires 
heat and special tools to disassemble.

2/  BATTERY 

The generic $3 battery (available on-
line) has an expected life of one to two 
years before losing significant capacity.

3/  SPEAKERS 

While the Apple Watch has a Taptic 
Engine for notice vibrations,  
the UWatch has an empty space 
where a vibrator should be.

4/  SCREEN 

Both screens are held on by adhe-
sive—however the UWatch screen can 
be popped off with your fingernail.

5/  PROCESSOR 

The UWatch uses an off-the-shelf sys-
tem-on-a-chip that lags powering its  
tiny display, and costs less than $5.

U8 UWATCH SMARTWATCH

by 

DAVE GERSHGORN + 

ANDREW GOLDBERG

Guts

Chinese-designed clones are some 
of the best around. The UWatch 
has alerts and health apps for $10.

1
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GREENLAND’S HEFTY ICE SHEET, THREE TIMES LARGER THAN  

Texas, is melting faster than ever and contributing to rising sea 

levels. In addition to the warming climate, there might be a sec-

ondary culprit: algae. A four-year project called Black and Bloom 

launched this year to determine how algae, bacteria, and other 

particles change the albedo, or reflectivity, of the ice. Since algal 

blooms are darker than ice (as seen here), an algae-laced surface 

absorbs more sunlight, warms quicker, and melts more. Cyclical-

ly, as more ice melts into liquid, it creates a better environment 

for blooms. “We have an inkling that these algae are spending 

their entire life cycles in the ice,” says project researcher Chris-

topher  Williamson. By better understanding 

how  microbes affect melt rate, scientists can  

more accurately predict how Greenland’s ice 

will change in a warming world. 

by 

LINDSEY  

KRATOCHWILL

Project 

scientists 

camped on  

the ice for 

eight weeks 

this summer.
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Some discounts, coverages, payment plans and features are not available in all states or all GEICO companies. Customer satisfaction based on an independent study conducted by Alan 
Newman Research, 2015. GEICO is the second-largest private passenger auto insurer in the United States according to the 2014 A.M. Best market share report, published April 2015. 

GEICO is a registered service mark of Government Employees Insurance Company, Washington, D.C. 20076; a Berkshire Hathaway Inc. subsidiary. © 2016 GEICO

2nd-largest auto 

insurer

97% customer 

satisfaction

24/7 licensed 

agents

Helping people 

since 1936

The other guy.



Geeking Out

AYAH BDEIR CREATED LITTLEBITS—ELECTRONIC BUILDING BLOCKS THAT

snap together to form high-tech DIY projects—with engineering and design 
pros in mind. But when she brought her invention to Maker Faire in 2009, 
it grabbed the attention of children, and their parents and teachers. Today, 
the company has sold millions of littleBits, and has an education team that 
writes littleBits-based curricula now used in more than 3,500 schools world-
wide. “Many kids are tech-savvy when it comes to using devices,” Bdeir says, 
“but they don’t necessarily think of themselves as creators.” 
She predicts that acquiring this “creative confidence” is key 
to competing in the job market of the future, and to tackling 
technology jobs that don’t yet exist. 
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AYAH 
BDEIR
On Prepping Students for  
the Jobs of the Future

as told to 

SOPHIE 

BUSHWICK

P H OTO G R A P H  BY   Brian W. Ferry



 

Partner 
Snore™

This is not just a bed.

Whether you prefer supreme softness or

conforming comfort layers, the Sleep Number®

bed is uniquely designed for a better night’s 

sleep. At the simple touch of a button, 

DualAir™ technology allows you to 

find ideal comfort and support with 

exceptional pressure relief on each 

side—your Sleep Number®  setting.

Know. Adjust. Sleep. With optional 

SleepIQ® technology, the  

Sleep  Number®  bed  provides 

a simple and intuitive way to 

know more about your sleep. 

Using sensors inside the bed, 

SleepIQ® technology tracks your 

sleep and provides you with information that 

empowers you to achieve your best possible 

sleep, night after night. There’s nothing to 

wear, nothing to turn on. All you have to 

Our Queen c2 mattress with 
® technology is only $1,099.98.

Snoring? Now there’s even an 

adjustment for that. Read, watch 

TV, surf the web and adjust your 

bed’s firmness when you add a 

FlexFit™ adjustable base to your 

Sleep Number® mattress. Some 

even have a snore* feature that may 

temporarily relieve mild snoring 

in otherwise healthy adults.

FlexTop®

 Mattress

FlexTop® King mattress  

lets you elevate the top half  

of each side independently

It’s the sleep experience that will change your life.

Track and optimize your sleep with  

optional SleepIQ® technology

SleepIQ 
technology 

inside

®

FlexTop® King x12 bed shown. Adjustable bases and upholstered furniture sold separately. Prices subject to change without notice. Pictures may represent features and options available at additional cost. Prices in CA and AK may be higher. Not all 

bed models are displayed in all stores. Beds and bases not available for in-store pickup. Additional, non-refundable shipping and delivery fees apply unless otherwise stated. Shipping and delivery fees do not include return shipping. *May temporarily 

relieve common mild snoring in otherwise healthy adults. Partner Snore™ technology available with Split King and FlexTop® King mattresses on FlexFit™ 2 and 3 adjustable bases. †Sleep Number received the highest numerical score among 

mattresses in the J.D. Power 2015 Mattress Satisfaction Report.  Based on 2,660 responses from 7 companies measuring satisfaction with mattresses surveyed November–December 2015.  Your experiences may vary.  Visit jdpower.com. SLEEP NUMBER,  

SELECT COMFORT, SLEEPIQ and the Double Arrow Design are registered trademarks of Select Comfort Corporation. © 2016 Select Comfort Corporation

Call or Click for Your Free Catalog
1.800.831.1211 (ext. 77773)  •  www.sleepnumber.com/popscioct16

“Highest in Customer Satisfaction with Mattresses” as ranked by J.D. Power
†
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Geeking Out

WHEN I WAS GROWING UP, AS FAR AS I KNEW,  

there wasn’t anything called data mining or user- 

experience design or front-end engineering—and 

now they’re some of the most coveted careers in the 

world. We can’t just prepare students for certain types 

of careers that exist now—we have to enable them to 

adapt to whatever new careers might emerge. 

As a society, we accept that 

everything around us changes 

quickly and responds to advanc-

es in technology. Yet education 

is such a different thing. Teach-

ers are already very busy—to 

expect them to guess what future fields might appear is 

difficult. We help by introducing concepts like problem 

solving and creative confidence and collaboration, so the 

student can learn whatever comes their way. 

We use a principle that we developed called  

“invention-based learning.” It’s about giving the kids 

inventions that are relevant to them as prompts. For 

example, we have students create a catapult, compet-

ing in two-person teams to knock over pyramids of 

cups. So you’re learning collaboration, you’re learn-

ing how to try, and then learning from your trial, 

and try again—and you’re also learning the scientific  

principles underneath. We don’t just want to make 

STEM engaging and exciting for students; we want 

to make it more accessible to people of different  

countries, languages, and genders.

In the past, humans organized themselves by 

 nations and countries. Technology is allowing us to 

organize by interest, by passion, by expertise. We have 

more than 300 chapters—a library, school, or stay-at-

home mom can launch a chapter and start running 

events—around the world. We see people collaborat-

ing between South Africa and New York and Latvia; 

teachers are sharing lesson plans and best practices.

Students and kids have ideas that we’ve never 

thought of, so we have to empower them very early on 

to feel that they are change-makers. We see them in-

vent things that are heart-warming but also  extremely 

clever: a wearable echolocation device inspired by bats 

so blind people can move around obstacles, a device 

that helps you brush your teeth more thoroughly. Be-

cause they’re more exposed to technology, you have 

them thinking about things in a different way, and 

creating new inventions that might help the future.

NEXT-GEN CHEM

The MEL Science 
chemistry set uses 
virtual reality to 
help experimenters 
 visualize reactions.

BOX PLOT

Once a month, Blue 
Moon Box ships 
the materials for 
a science project 
to subscribers.

MUSIC-MAKER

Makey Makey kits can 
transform everyday 
objects into computer 
controllers or musi-
cal instruments.

BUILD-A-BOT

The Engino Robotics 
Platform teaches 
kids how to assemble 
and program a variety 
of different robots.

“We have to empower  
kids very early on to feel that  

they are change-makers.

OTHER STARTUPS  
PUSHING STEM SKILLS
B D E I R  I S N ’ T  T H E  O N LY  O N E  C R E AT I N G 

N E W  TO O LS  F O R  L E A R N I N G .  T H ES E  K I TS 

A LS O  A I M  TO  D I S R U PT  E D U C AT I O N .

LittleBits Builds

From top: 

 remote-control car, 

DIY burglar alarm



CALL NOW TOLL FREE 24/7 ON 1-877 550 9876

AND QUOTE PROMO CODE:  PS6CTU

Timepieces International Inc, 12800 N.W. South River Drive, Medley, FL 33178

Or order online at www.timepiecesusa.com/ps6c and enter PS6CTU

The Daniel Steiger

TIMES NEXT REVOLUTION

T he properties of tungsten make this the perfect metal for watch making. A rating of between 

8 and 9 on the Mohs scale of hardness, sitting just below Diamonds means it is extremely 

strong and scratch resistant. Tungsten is also able to take an extremely high polish giving it an 

attractive mirror l ike finish. A Yellow gold fused stainless steel case and link hold the entire 

creation together, whilst a precision quartz movement works silently away under a designer grey 

dial emblazoned with 4 of our flawless created Diamonds. Magnificent presentation case.

T U N G S T E N  E C L I P S E

Men’s Watch: $199

Ladies Watch: $199

Set Price: $339 Saving You an Additional $59 Per Piece!

DANIEL STEIGER

an unbelievable 

74% OFF

30 DAY MONEY
BACK GUARANTEE

SRP $759.00

NOW ONLY
$199 EACH

$339 Set*
*Additional saving of $59

pLUS SHIPPING & HANDLING 

(You Save  $560)

74% OFF
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AI 
WILL
FIND  
ET

To find habitable 
worlds in a sea  

of space data, we 
need computers 

that can think  fast

by

CLAY  

DILLOW

ASTRONOMERS FIRST DISCOVERED PLANETS BEYOND OUR OWN SOLAR SYSTEM  

in the early 1990s. Since then, scientists have tagged 3,400 of these exoplanets. Now 

they want to determine which might be home to extraterrestrial life. But research-

ers sometimes spend days or even weeks analyzing a single exoplanet. New instru-

ments like the James Webb Space Telescope, which 

launches in 2018, will soon be piping back so much  

information that scientists won’t be able to manual-

ly process it. This data backlog will slow, and perhaps  

prevent, new discoveries. That’s why  researchers 

at University College London created RobERt,  

an artificial intelligence that can scan deep-space 

data for signs of habitable planets much faster than 

humans ever could.

Here’s how: Planets reflect a tiny fraction of light 

from nearby stars. As that light passes through  

the atmosphere, its various gases either absorb or  

let the light pass through at certain wavelengths. 

Scientists on Earth can use that spectra to determine 

what a planet’s atmosphere is made of, and in turn, 

whether it can support life—either extraterrestrials, 

or  possibly human explorers of the future.

RobERt—short for Robotic Exoplanet Recog-

nition—can analyze an exoplanet’s spectrum in 

 seconds. Its underlying smarts 

come from a deep- belief neu-

ral network (DBN), which 

works similarly to how we 

think a human brain does: It 

filters data through multiple 

layers of silicon “neurons,” 

each one refining the results   

further until the system arrives at what it thinks is 

the correct answer—in RobERt’s case, which gases are 

present in a given spectrum. 

Like human brains, DBNs learn by trial and error. 

So, to train RobERt, UCL researchers showed it more 

than 85,000 simulated spectra. By the end, RobERt got 

the mix of gases right 99.7 percent of the time, even 

when researchers intentionally challenged it with in-

complete or noisy data sets, says Ingo Waldmann, the 

lead researcher on the UCL team. 

Finding new habitable planets is just the start. 

 RobERt’s swift data analysis could also bring scien-

tists closer to understanding how solar systems— 

including our own—formed in the first place. “We’re 

at the very beginning of understanding planet forma-

tion,” Waldmann says. “The only way we can do this is 

by looking at many examples of other solar systems.” 

RobERt will add to our roster of known systems, serv-

ing as a kind of theoretical astronomer in a box—a 

tool that the UCL team can export to space agencies to 

check their exoplanet observations against RobERt’s 

accrued experience. “Then maybe, if 

we’re lucky, we’ll find a small, habitable 

planet,” Waldmann says. “We’ll have to 

be lucky, but it will come.”

Big Idea



The Doctor Recommended TV•EARS® headset 

has helped millions of people hear television dialog clearly 

while eliminating concerns about loud volume or the 

need to buy expensive hearing aids. Put on your TV•Ears 

headset and turn it up as loud as you want while others 

listen to the television at a comfortable volume. You can 

even put the TV on mute and listen through the headset 

only. Others in the room won’t hear a thing, but we 

guarantee you will. Imagine watching television with 

your family again without fi ghting over the 

changed our lives!”

Voice Clarifying Circuitry® 

The TV•Ears headset contains 

proprietary Voice Clarifying 

Circuitry that automatically adjusts 

the audio curve to increase the 

clarity of television dialog while 

decreasing the volume of background 

sounds such as music and 

sound effects. 

The words 

seem 

to jump 

out of the 

audio track, 

making even 

whispers and accents understandable.

Fast, Safe and Simple. TV•Ears transmitters use 

Speed of Light Infrared Technology™ (SoLIT) to send the 

television’s audio to the headset. Unlike slower Bluetooth 

or Radio Frequency, SoLIT does not need to be paired or 

adjusted, is completely safe with pacemakers, and will not 

interfere with your telephone.

Twice the Power with 120 decibels. The TV•Ears 

headsets are classifi ed as “Assistive Listening Devices” 

for hearing-impaired individuals. This special designation 

permits the TV•Ears headset to have twice the maximum 

volume compared to all other wireless headsets.

    disturbing my wife. The dialog is clear and 

      it’s good to hear my favorite shows again!”

       — Pat Boone, Singer/Songwriter

TV Ears is a trademark of TV Ears, Inc. © 2016 TV Ears, Inc. All Rights Reserved

For fastest service, call toll-free between 

6am and 6pm PST Monday through Friday.

1-800-379-7832
or visit

www.tvears.com

TV Ears Original™......$129.95

Now $59.95 +s&h

Special Offer

Please mention Promotion Code 35716

Transmitter/Charger

Pat and Shirley Boone

 Happily married over 60 years!

New Special Offer!

120dB
Volume

Adjustable
Tone

“TV•Ears saved
     our marriage!”TM

Over 2 million satis� ed users since 1998

TV dialog is clear and understandable

Works better than hearing aids

Voice Clarifying TV•Ears Headset 30-day risk free trial

“My wife and I have used the TV•Ears  

headset almost daily for many years 

and fi nd them an invaluable help in our 

enjoyment of television. We would not be 

without them. As a retired Otologist, 

I heartily recommend them to people 

with or without hearing loss.”

     — Robert Forbes, M.D., California

Adjustable
Foam Tips
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EARLIER THIS YEAR, FRENCH COMPANY BIOTRIAL  

held a clinical trial to test a new anti-anxiety drug. It 

didn’t go well: Five of the eight participants became ill, 

and one died. Disasters like this are rare. But also rare 

are clinical trials that go well: Ninety percent of drugs 

tested on humans do not work. These failures are an 

expensive, but necessary, part of the estimated $2.6 

billion it costs to bring a medicine to market.

A lab in California is working on a more efficient 

and humane process, based on a quarter-size plastic 

slide. It’s a tiny replica of the human brain, rendered 

in clusters of about 300,000 cells surrounded by small 

copper wires. Based on that, Lawrence Livermore 

 National Lab (LLNL) researchers have set out to build 

a comprehensive human body in miniature. Called the 

iChip, it could be the future of drug testing.

“Most people aren’t really thrilled with us injecting 

anything new into a human,” says Heather Enright, an 

iChip researcher. But testing drugs on animals instead 

provides limited information. For example, tumors 

develop differently in mice than they do in humans. 

With iChip, a dose of a new medication could be inject-

ed into the cells of a mini organ, and researchers could 

monitor the effects without harming live subjects. 

In addition to the brain, and a peripheral ner-

vous system (think spinal cord), the LLNL scientists 

have created a rudimentary heart and a tangle of 

3-D-printed blood vessels, which they plan to use to 

link organs together. The end product won’t look like 

tiny human innards, but the network of cells, vessels, 

and neurons will carry out the same functions. Right 

now, the biggest challenge is “getting the cells to be 

happy on the device,” says Elizabeth Wheeler, the proj-

ect’s principal investigator. Cells are picky, and can die 

in response to subtle changes in acidity or humidity. 

That’s why it was notable when, in July, the team an-

nounced that they kept a section of a human nervous 

system  functioning for a record 23 full days.

Harvard, MIT, and Los Alamos National Lab (LANL) 

are building tiny organs of their own, which could one 

day link up with iChip. Beyond testing drugs, organs 

on chips could be made with a specific patient’s cells 

to find the best treatment for that person. “Everybody 

responds to drugs a little differently,” 

says Jennifer Harris, a researcher at 

LANL. Such personalized regimes 

could be the future of medicine.

by 

SHANNON  

PALUS

Decoded

E

A tiny replica body-on-a-chip  
will be a safer, more accurate  
testing ground for new drugs

H U M A N - F R E E 
H U M A N  T R I A L S



NOW GET 
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AT POPULAR SCIENCE, WE SPEND A LOT OF TIME OBSESSING 

about the future. What will it look like? How will we 
get there? (And where the heck is that fl ying car al-
ready?) Our annual Best of What’s New awards, now 

in its 29th year, doesn’t have a fl ying car, but it does have 100 
extraordinary innovations—grounded in the here and now—
that make us feel pretty good about where things are headed. 
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Dengue—a virus most 

commonly transmitted by the 

Aedes aegypti mosquito—in-

fects some 400 million people 

yearly. It causes high fever, 

severe headaches, vomiting, 

and sometimes death. About 

40 percent of the world’s 

population is at risk, and as 

the climate warms and travel 

increases, that risk will only 

climb. This year, the World 

Health Organization  started 

recommending the first 

vaccine to prevent dengue, 

and inoculations have begun 

in hot zones like Brazil and the 

Philippines. Four viruses cause 

dengue, so developing a vac-

cine that protects against all 

four took researchers 20 years 

to do. If 20 percent of the popu-

lation gets vaccinated, dengue 

cases could drop 50 percent 

within five years. Controlling 

dengue could also reduce the 

$9 billion the disease costs 

global economies each year. 

Y E A R

I N N O V A T I O N

O F  T H E

4  SA N O F I  PA ST E U R  DENGVAXIA 

Finally, a Vaccine  
for Dengue
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People with celiac 
disease normally have 
to take a cook’s word on 
whether their meal is 
truly gluten-free. Nima 
lets them test the food 
for themselves. 
Antibodies on the card-
deck-size device’s test 
strips react to gluten 
levels as low as 20 parts 
per million, the gluten-
free limit set by the 
FDA. In the future, the 
company plans to 
expand its ingredient 
detection to include 
other common food 
allergens, such 
as peanuts. $199 

Pocket Gluten 
Detector 

E

N I M A

During treatment for 
opioid addiction, missing 
one or two doses of 
withdrawal meds can 
trigger a relapse. Once 
under the skin, where 
they stay for up to six 
months at a time, four 
matchstick-size 
Probuphine implants 
deliver a constant dose 
of buprenorphine, an 
opioid derivative that in 
small, steady doses 
combats withdrawal 
symptoms. The device is 
currently FDA-approved 
for patients in active 
recovery from opioid 
addiction.

Easy Opioid 
Maintenance 

B

B R A E B U R N  P H A R M A . 

PROBUPHINE IMPLANT

In developing countries 
or military outposts, 
nurses often count IV 
fluids drop by drop to 
ensure medicine flows 
into a vein at the proper 
rate. Infusion pumps 
common in hospitals are 
expensive, large, and 
require electricity. The 
DripAssist is a stripped-
down, compact infusion 
monitor that runs on a 
single AA battery. 
Attached near the bag 
end of an IV tube, the 
5-inch device monitors 
flow for a fraction 
of the cost of hospital 
pumps. $395

Simpler IV 
Control  

F

S H I F T  L A B S 

DRIPASSIST  

Metal stents—small 
tubes that unclog and 
heal blocked arteries—
are a mainstay in cardiac 
surgery. But because 
that metal stays around 
indefinitely, plaque can 
rebuild around it. Absorb 
is a fully bioabsorbable 
stent that does the 
same healing work, 
but it dissolves when 
it’s finished. Made of 
polylactide—a 
biodegradable polymer 
also used in dissolving 
sutures—the device 
proved to be on par with 
its metal counterpart in 
clinical trials.  

A Disappearing 
Cardiac Stent 

C

A B B OT T 

ABSORB 

People with insulin-
dependent diabetes 
stick their fingers up to 
10 times a day to check 
their blood sugar. The 
FreeStyle Libre system 
eliminates the painful 
pricking. A small, round 
sensor on the upper arm 
contains a tiny filament 
that, when inserted 
just under the skin, 
continually monitors 
glucose. Patients use a 
smartphone-size 
scanner to check their 
levels. Those who used 
the system were in a 
state of low blood sugar 
38 percent less often.  

Prickless 
Glucose Test  

A B B OT T 

FREESTYLE LIBRE 

Scientists have long 
known that viruses 
could trigger the 
immune system to 
attack cancer, but 
modifying the viruses 
without affecting our 
resistance to them has 
taken time. In late 2015, 
IMLYGIC became the 
first FDA-approved viral 
cancer drug. Green-lit to 
treat melanoma, the 
modified herpes virus is 
injected into a tumor, 
where it may ignite an 
immune response to the 
cancer. (Turn the page to 
read about cancer 
treatment’s future.) 

A Virus That 
Fights Cancer  

A M G E N 

IMLYGIC 

Sun damage, wrinkles, 
discoloration: These 
inevitable markers of 
age could soon be 
hidden—or even 
prevented—with an 
invisible elastic polymer. 
Second Skin, or XPL, can 
be placed directly on the 
skin as a coating, where 
it mimics the properties 
seen in younger skin, 
such as elasticity. It 
could also be used as a 
vehicle for delivering 
drugs (like eczema 
meds) or cosmetics (like 
sunscreen) so that 
they wouldn’t rub off 
during the day. 

Stick-On 
Skincare  

O L I VO  L A B S 

SECOND SKIN

The Smart Tissue 
Autonomous Robot 
(STAR) can suture one of 
the trickiest areas of the 
human body: the 
intestines. A sensing 
system in STAR’s 
surgical tools feels and 
reacts to tiny pulls and 
pressure changes, 
upping the robot’s 
precision. When sewing 
a pig’s intestine, which is 
as flexible as a human’s, 
STAR spaced its sutures 
more evenly than both 
human and human-
assisted robotic 
surgeons—a sign of a 
procedure well-done. 

Most Dexterous 
Robot Surgeon

C H I L D R E N ’ S  N AT I O N A L 

M E D I CA L  C E N T E R  STAR 

Zika’s biggest threat is its 
potential to cause birth 
defects, yet expectant 
mothers might not know 
they’re infected. 
Conventional lab tests 
take days and require 
facilities unavailable in 
rural areas. Researchers 
at MIT created a paper-
based test that gets 
results within three 
hours. When exposed to 
a Zika-containing blood 
sample, yellow dots on 
the paper turn purple. 
Researchers think the 
same approach can 
rapidly diagnose other 
diseases, like malaria.

Low-Cost 
Zika Test 

H

M I T 

RAPID ZIKA TEST

A

W I T H I N G S  THERMO 

A Friendlier 
Thermometer 

Home oral thermometers take up to three minutes to 
get readings. Thermo takes only two seconds. Sixteen 
infrared sensors take more than 4,000 readings from 
the temporal artery—all without touching the skin. $100    

D

ST.  R E N AT U S  KOVANAZE NASAL SPRAY 

Needle-Free 
Dentistry   

The anesthetic shot is often the worst part of a tooth 
filling. Kovanaze does the same work in the form 
of a nasal spray. Two squirts in the nostril on the side 
of the offending tooth make the filling pain-free. 
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Popular Science: How does 

immunotherapy differ 

from chemo and radiation?

Carl June: A reprogrammed 

immune system could have a 

lifelong antitumor effect. That 

sets it apart from short-term 

therapies, where you get 

the effect only until the drugs 

metabolize. Plus, the lessons 

we learn from the immuno-

therapy for one cancer 

will apply to other cancers.

PS: The treatment you 

developed, CAR (chimeric 

antigen receptors) T cell 

therapy, uses engineered 

T cells (immune cells) to kill 

tumors. It kills some 

cancers, but not all. Why? 

CJ: Often, the tumor cell 

mutates, so the modified T 

cells can’t find it anymore. We 

are now in trials where we 

give patients a cocktail of 

cells. Then mathematically, it’s 

about impossible for the 

tumor to mutate in so many 

ways that the engineered 

T cells can’t keep up. Our end 

goal is to pin a tumor into a 

corner, where it can’t escape.   

PS: Both CAR T and 

IMLYGIC use viruses to 

ignite an immune response. 

Are there side effects? 

CJ: Yes, but we are balancing 

a sword. In CAR T, patients 

who get high fevers [from the 

treatment] are the ones who 

end up doing best. The fever is 

your immune response to the 

virus, which is needed. The 

patients who never get a fever 

are the ones who don’t do well.

PS: The big question: Could 

this lead to a cure for cancer?

CJ: In an ideal world, we will 

have vaccines. For now, there’s 

data showing that if we give 

immunotherapy early, a single 

treatment could bulk-reduce 

or eliminate the tumor. 

And then hopefully it’s 

one and done. 
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Our Bodies 

Can Kill Cancer 
CANCER CELLS SPREAD DUE TO THEIR INSIDIOUS ABILITY TO

bypass the immune system. To fi ght them, oncologists have his-
torically turned to toxic drugs that kill cancers’ dividing cells. But 
over the past decade, researchers have been fi guring out how to
trick the immune system into attacking tumors. In late 2015, the
FDA approved Amgen’s IMLYGIC, a genetically engineered  virus 
that might trigger the immune system to 
kill cancer. For now, the drug is only for mel-
anoma, but it’s a harbinger of a major shift 
in the cancer fi ght. University of Pennsylva-
nia’s Carl June, a leader in immunotherapy 
research, explains how IMLYGIC, and drugs 
like it, could change how cancer is treated.
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Digital Hearing Aid Technology...  For Only $299!*
All digital hearing aids work the same way.  The microphone picks 
up the sound and sends an electrical signal to the digital signal 
processor.  The digital signal processor is the “brains” of the hearing 
aid. It takes the sound it receives and adjusts the sound to amplify 
ŝŵƉŽƌƚĂŶƚ�ƐƉĞĞĐŚ�ƐŽƵŶĚƐ�ĂƐ�ǁĞůů�ĂƐ�Į�ůƚĞƌŝŶŐ�ŽƵƚ�ƵŶǁĂŶƚĞĚ�ŶŽŝƐĞ��
(To ensure the best in quality, our digital processor is designed and 
manufactured right here in the United States.) Once the processor 
ŚĂƐ�ĂŵƉůŝĮ�ĞĚ�ƚŚĞ�ƐŽƵŶĚ��ŝƚ�ŝƐ�ƉĂƐƐĞĚ�ƚŽ�ƚŚĞ�receiver (also known as 
ƚŚĞ�ƐƉĞĂŬĞƌ��ǁŚŝĐŚ�ĞŵŝƚƐ�Ă�ĐŽƌƌĞĐƚĞĚ�ĂŶĚ�ĂŵƉůŝĮ�ĞĚ�ƐŽƵŶĚ�ƚŚƌŽƵŐŚ�
the sound tube into your ear.

Most importantly, your new HCX hearing aids work at 
a ĨƌĂĐƟ�ŽŶ�ŽĨ�ƚŚĞ�ĐŽƐƚ of name-brand hearing aids.  In 
ĂĚĚŝƟ�ŽŶ�ƚŽ�ƚŚĞ�ƚĞĐŚŶŝĐĂů�ĐŽŵƉŽŶĞŶƚƐ�ŽĨ�ƚŚĞ�ŚĞĂƌŝŶŐ�
aid, you also have a volume control that can be 
ŵŽĚŝĮ�ĞĚ�ǁŝƚŚ�Ă�ůŝŐŚƚ�ƚŽƵĐŚ�ŽĨ�ƚŚĞ�Į�ŶŐĞƌ���zŽƵƌ�ŶĞǁ�
hearing aids come with ϯ�Ěŝī�ĞƌĞŶƚ�ĂƵĚŝŽ�ƉƌŽŐƌĂŵƐ 
ƚŚĂƚ�ŚĞůƉ�ǇŽƵ�ůŝƐƚĞŶ�ŝŶ�Ěŝī�ĞƌĞŶƚ�ƐŽƵŶĚ�ĞŶǀŝƌŽŶŵĞŶƚƐ��zŽƵ�ǁŝůů�ůŽǀĞ�
ƚŚĞ�KƉĞŶ�Į�ƚ�ĚĞƐŝŐŶ��ƚŚĂƚ�ŝƐ�ƐŽ�ůŝŐŚƚ�ǇŽƵ�ƉƌŽďĂďůǇ�ǁŽŶ�ƚ�ĞǀĞŶ�ĨĞĞů�ƚŚĂƚ�
ǇŽƵ�ĂƌĞ�ǁĞĂƌŝŶŐ�ǇŽƵƌ�ŚĞĂƌŝŶŐ�ĂŝĚƐ�ʹ�ǇŽƵ�ůů�ũƵƐƚ�ďĞ�ŚĞĂƌŝŶŐ�ĐůĞĂƌůǇ#

zŽƵ�ĐĂŶ�ƐƉĞŶĚ�ƚŚŽƵƐĂŶĚƐ�ĨŽƌ�Ă�ŚŝŐŚ�ĞŶĚ�ŚĞĂƌŝŶŐ�ĂŝĚ�Žƌ�ǇŽƵ�ĐĂŶ�
spend just $329 for a hearing aid that just plain works (only $299 
each when you buy a pair).  We are so sure you will love our  
ƉƌŽĚƵĐƚ��ƚŚĂƚ�ǁĞ�Žī�Ğƌ�Ă�100% Money Back Guarantee - Risk Free 
ŝĨ�ǇŽƵ�ĂƌĞ�ŶŽƚ�ƐĂƟ�ƐĮ�ĞĚ�ĨŽƌ�ĂŶǇ�ƌĞĂƐŽŶ��

A) Microphone 
B) Volume Control Wheel 
C) Program Button
D) Long Lasting Battery
E) Digital Signal Processor
F) Receiver (Speaker)
G) Sound Tube

A

B

C

F

E

D

G

More Technical Information At:
www.AdvancedHearing.com/P6A

FREE
1 YEAR

 Supply Of
  Batteries*

Digital sound processing chip 
provides crystal clear sound and 
makes speech easier to understand 
with less feedback than old analog 
technology

DƵůƟ�ƉůĞ�ŵĞŵŽƌǇ�ƉƌŽŐƌĂŵƐ�adapt 
ƚŽ�ŵŽƐƚ�ůŝƐƚĞŶŝŶŐ�ƐŝƚƵĂƟ�ŽŶƐ

Nearly invisible thin tube design

>ŽŶŐ�ůĂƐƟ�ŶŐ�ƐŝǌĞ�ϭϯ�ďĂƩ�ĞƌŝĞƐ�ĂŶĚ�Ă�
ůŽǁ�ďĂƩ�ĞƌǇ�ǁĂƌŶŝŶŐ

ϭϬ�ďĂŶĚƐ�ŽĨ�ůĂǇĞƌĞĚ�ŶŽŝƐĞ�ƌĞĚƵĐƟ�ŽŶ�
helps to emphasize voices while 
balancing out background noise

100% Money Back Guarantee

,ĞĂƌ��ĞƩ�Ğƌ�tŝƚŚ�Ϯ�,ĞĂƌŝŶŐ��ŝĚƐ�

zŽƵƌ�ďƌĂŝŶ�ŝƐ�ĚĞƐŝŐŶĞĚ�ƚŽ�ƵƐĞ�ďŽƚŚ�ĞĂƌƐ�
working together to fully understand 
what you hear. In fact, studies show 
ƚŚĂƚ�ǇŽƵ�ŵĂǇ�ďĞ�ĂďůĞ�ƚŽ�ŚĞĂƌ�ƵƉ�ƚŽ�ϯ�
Ɵ�ŵĞƐ�ďĞƩ�Ğƌ�ŝŶ�ŶŽŝƐǇ�ƐŝƚƵĂƟ�ŽŶƐ�ǁŚĞŶ�
using two hearing aids.

The Revolutionary HCX!

dŚĞǇ��ƌĞ�&ĂŶƚĂƐƟ�Đ� “I just received my 
,�y�ŚĞĂƌŝŶŐ�ĂŝĚƐ�ĂŶĚ�ƚŚĞǇ�ĂƌĞ�ĨĂŶƚĂƐƟ�Đ��
�ĚǀĂŶĐĞĚ��ī�ŽƌĚĂďůĞ�ŝƐ�ĨĂƌ�ƐƵƉĞƌŝŽƌ�ĂŶĚ�
ĨĂƌ�ŵŽƌĞ�Ăī�ŽƌĚĂďůĞ#0 - Chuck D. 

tŽŶĚĞƌĨƵů��ŽŵƉĂŶǇ� 1/�ǁŝůů�ĚĞĮ�ŶŝƚĞůǇ�
recommend your company to my 
ƉĂƟ�ĞŶƚƐ�0�- Dr. Arun P. 

5 Star Reviews!

(*Each when you buy a pair)

Learn about our great digital 
technology at an a� ordable price.

Affordable Hearing
Aid Technology
Only $299!*

BUY A PAIR AND SAVE $60!

1-888-394-2152
*Free 1 Year Supply Of Batteries With

Hearing Aid Order. Use Coupon Code: P6A
(Coupon Code & Price Valid For A Limited Time Only) The HCX

The 

HCXTM

US Company 
Owned And

Operated

FDA
REGISTEREDAf ordable Quality Since 1996!

TM

Visit and Save: www.AdvancedHearing.com/P6A
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For more than a century, the 

internal combustion engine 

has relied on the ungainly 

camshaft. This spinning rod 

with variable lobes sits atop 

the engine, where it opens 

and closes intake and exhaust 

valves during the combustion 

cycle. But the camshaft has 

a limited range of motion, so 

its control over the valves is 

imprecise. This is the root of 

4  KOENIGSEGG  FREEVALVE

New Life for  
the Gas Engine

POPSCI.COM _NOV/DEC 201642 By CLIFFORD ATIYEH



engine inefficiency. In April, 

Swedish supercar-maker  

Koenigsegg debuted the 

world’s first camless engine—

the FreeValve—on a Chinese 

Qoros concept car. FreeValve 

forgoes the camshaft for 

electro-hydraulic-pneumatic 

actuators. They attach right 

to intake and exhaust valves, 

so engineers can control com-

bustion within each cylinder. 

The design gets more power—

imagine a four-cylinder getting 

250 horsepower, sans turbo—

and greater fuel economy out 

of otherwise standard engines. 

Cams, may you rest in peace.
W I N N E R

G R A N D  A W A R D



Affordable electric 
vehicles have struggled 
to break the 200-mile-
range barrier. General 
Motors (no, not Tesla) is 
getting there first. It 
all comes down to the 
battery: The Bolt’s 
288-cell, 60-kilowatt-
hour lithium-ion 
powerhouse is heavy in 
nickel, which boosts 
energy density and 
extends range to 238 
miles. Liberal use of 
aluminum in the hood, 
doors, tailgate, and 
suspension keep the car 
from getting weighed 
down. $37,495

The EV for 
Everyone

B

2 0 1 7  C H E V R O L E T

BOLT EV

Powerful as it is, a 
turbocharger lags 
before kicking in; it’s 
asleep until exhaust 
builds up to spool its 
turbine, blasting 
pressurized air into the 
engine. The Audi SQ7 
TDI uses a 7-kilowatt  
electric motor to spin its 
turbine. Inspired by 
Formula 1, the system 
hits 70,000 rpm in less 
than 0.25 seconds. For 
now, the electric-
powered compressor 
(EPC) is Europe-only. 
We can’t wait for it 
to leap the pond. 

$100,000 (€89,900)

Full Turbo, 
No Waiting

C

2 0 1 7  AU D I 

SQ7 TDI

Nearly half of all infant 
car seats are improperly 
installed, according to 
the U.S. Department of 
Transportation. 4moms’ 
rear-facing seat makes 
installation idiot-proof. 
The base contains 
20 sensors, including 
accelerometers and 
gyros, that work with 
motors to level the seat 
and tighten the straps. 
As long as the carrier is 
snapped onto the base, 
it will continually 
recheck the fit. It’s also 
comfy: The ergonomics 
are on par with top baby 
carriers. $600

Foolproof 
Infant Seat

A

4 M O M S  SELF-

INSTALLING CAR SEAT

A I R B U S  A P W O R K S 

L IGHT RIDER

D

Helping offset the heavy 
battery in the APWorks 
Light Rider is a fully 
3-D-printed body. 
The prototype bike’s 
skeletal aluminum 
frame cuts the weight 
to a svelte 77 pounds—
a 30 percent dip on 
conventional 
manufacturing weight. 

3-D Printed 
Motorcycle
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Mustangs once shared 
parts with burly pickup 
trucks. Now, the classic 
pony wears ultralight 
carbon-fiber wheels. 
The 19-inch rims on the 
Shelby each weigh some 
15 pounds less than 
regular aluminum 
wheels. Less weight 
speeds acceleration, 
and greater rigidity  
improves handling. 
Don’t worry about 
lightenin’ ’em up: 
They’re insulated with a 
ceramic coating similar 
to the space shuttle’s. 

$63,995 (WHEELS 

$3,433-$4,053 EACH)

Lightest Feet 
on a Car

E

2 0 1 6  F O R D  MUSTANG 

SHELBY GT350R

When cars chat with 
each other, they 
won’t look like Pixar 
characters. Vehicle-to-
vehicle communication 
(V2V) will be standard 
within a decade, letting 
cars share alerts—some 
fool who ran a red light 
ahead—over encrypted 
radio signals. Mercedes 
isn’t waiting. The E-class 
sends traffic updates via 
4G to a cloud server, 
alerting E-class drivers 
headed in that direction 
in seconds. It’s a Benz-
only network—but one 
that helps make roads 
safer. $53,075

Car
Talk

G

2 0 1 7  M E R C E D E S - B E N Z 

E-CLASS

A fatal crash this spring 
cast a shadow on 
Autopilot. But when 
used properly (see next 
page) no system 
maneuvers better 
in highway traffic. The 
hardware is simple:
a camera, bumper-
mounted radar, and 
12 front-and-rear 
ultrasonic sensors. The 
genius is the software: 
Over-the-air updates 
and input from the fleet 
help the system hone its 
skills, such as automatic 
lane changes. $3,000-

$3,500 OPTION ON 

MODEL S & MODEL X

Your Robot 
Driving Buddy

T E S L A 

AUTOPILOT 

Autonomous cars need 
maps that plot every 
lane marker, guard rail, 
and speed-limit change 
ahead. The dynamically 
updating HD Live Map 
from HERE—a spinoff 
of electronics-giant 
Nokia—has already 
logged 1.8 million miles 
in the U.S. and Europe. 
The company’s fleet 
of cars maps roads to 
an accuracy of 10 
centimeters—three to 
five times better than 
GPS. Next year, HERE 
will start adding 
data from real drivers 
into the mix. 

The Most 
Detailed Maps

H E R E 

HD LIVE MAP

You don’t need an 
airfield to open up the 
McLaren 570S. A 
562-horsepower engine 
hits 60 miles per hour in 
less than three seconds 
(and tops out at a 
modest 204 mph), while 
its carbon-fiber cabin 
keeps the ride stiff on 
tight turns. $184,900

A Drivable 
Supercar

M C L A R E N 

570S
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THE SLACK CHANNEL AT THE UNIVERSITY OF PENNSYLVANIA’S 

human-machine interaction lab, where I work, is typi-
cally a steady drip of lecture reminders and wall-climb-
ing robot videos. But this past summer, news of the fi rst 
Tesla Autopilot-related fatality turned the feed into a 
Niagara Falls of critical chatter. Graduate research as-
sistant: “It’s a habit of all people launching products 

to claim things are working to keep people excited.” Postdoc 
research fellow: “Such failures are inevitable, at least until the
technology improves. Tesla took the plunge fi rst, and therefore 
is subject to increased scrutiny.” Student researcher: “If a driver
was attentively behind the wheel, they wouldn’t have mistaken
a tractor trailer for a road sign.”

Don’t Blame the 
Robots; Blame Us

T By CARLA DIANA



learn to maintain situational awareness and be ready 

to react, despite the technology—as opposed to taking 

a let-the-plane-do-the-work attitude.

Drivers can’t go through the deep training that 

 pilots do. Or can they? Automakers and regulators 

must decide. We clearly need to go beyond the pages 

of fine print that’s displayed on-screen when a driv-

er installs an Autopilot software update.  Carmakers 

should create short training programs—like the 

 Saturday courses some states require for a boater’s 

license—to help people grasp how automation works, 

when it is and isn’t designed to work, and why humans 

need to be ready to step in. “A problem with automat-

ed technologies like Autopilot is that when an error 

occurs, people tend to be out of the loop, and slow to 

both detect the problem as well as understand how 

to correct it,” says Mica Endsley, former chief scientist 

of the U.S. Air Force and an expert in automation and 

human-machine interaction.

Training drivers is a start. But self-driving software 

needs to reinforce that training. Engineers need to 

understand human cognition to become better able to 

interface with the public. Thankfully, this type of inter-

action is a growing research field for automakers and 

academics. At Stanford University, interaction-design 

specialists are learning how to make an autonomous 

car’s reasoning and camera, radar, and sensor percep-

tions plainer to drivers. Automakers, they say, should 

use colloquial vocal cues (“braking due to obstacle”) 

and physical changes to controls (such as shifting the 

angle of the steering wheel) to make drivers aware of 

changes—say, a truck about to cut them off—or pre-

vent them from daydreaming themselves into a ditch. 

Current handoff signals are subtle, but should be-

come less so. When drivers need to take control of 

Teslas, a tone and color change in the Autopilot dash-

board icon are all they get. Driver-assistance systems 

from Cadillac and Volvo vibrate the seat or steering 

wheel to achieve the same goal. Automakers should be 

more aggressive. Recent Stanford studies suggest that 

multisensory tactics—say, a buzzing steering wheel, vo-

cal prompt, and flashing light—might speed reactions. 

No one wants to go slowly with new technology. 

But drivers should proceed with caution (and atten-

tion!) into the world of semi-autonomous driving. 

Tech that might lull people into losing focus—or goof-

ing off—while barreling down the highway  requires 

both better training for the 

humans and smarter alert 

 systems for the machines. 

May’s accident was a worst-

case scenario, and a tragic 

one, but it shows how vital it 

is that humans learn to share 

the driver’s seat.

It went on like that for days. 

All sides of the argument had 

merit. So I did my homework, 

reading about the accident—

which claimed the life of an 

Ohio man driving a Tesla Mod-

el S with Autopilot active—in 

more detail. I wanted to under-

stand how the system, among  

the most advanced public ex-

periments in human-machine 

interaction yet, had gone so 

wrong. The man’s car crashed 

into a tractor-trailer crossing 

U.S. Highway 27A in Florida. 

According to Tesla’s initial inci-

dent report, the car’s emergency braking didn’t distin-

guish the white side of the truck from the bright sky. 

Technically, that’s where the fault lay. The more im-

portant factor, to auto-safety experts and to Tesla, is 

that the driver also didn’t notice the looming collision. 

So he didn’t brake—and his car ran under the trailer. 

As autonomous cars begin to hit the road, it’s time 

to assess some long-held misconceptions we have 

about robots in our lives. Many of us grew up with the 

promise of all-knowing partners like Knight Rider’s in-

telligent car sidekick, KITT. Fiction, yes, but our expec-

tations were set—and perhaps cemented further by 

set-it-and-forget-it home robotics like Roombas and 

the ubiquitous task-mastering dishwasher.

Autopilot is not that. Tesla labeled it a beta program 

—meaning that it’s a work in progress—and told 

 drivers to stay alert and keep their hands on the wheel.  

Did the public listen? Yes and no.

Early adopters fueled our fantasies. Ecstatic You-

Tube videos began popping up, showing adults 

test-riding the cars from the back seat and playing  

Jenga in traffic. One review, viewed nearly half 

a million times, offered this not-so-helpful tip:  

“DISCLAIMER: The activities performed in this video 

were produced and edited. Safety was our highest con-

cern. Don’t be stupid. Pay attention to the road.”

So, in other words: “Don’t do what we just did.” 

Lost in the exuberance: Shared control is the name 

of the semi-autonomous-driving game. 

We can glean a lot about this type of relationship 

from fighter-pilot training. Pros have flown with 

fly-by-wire systems, which replace manual controls, 

and other flight-automation tech, since the Carter 

administration. Like Autopilot, these are support-

ing  technologies meant to augment, not absolve, the 

 pilot’s responsibility to manage the craft. Pilots un-

dergo years of training before taking over the cockpit, 

learning what the computer is seeing and how it’s pro-

cessing information and making decisions. They also 
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Autopilot is 
not auto. 

Tesla labeled 
it a beta 

program—
meaning that 
it’s a work in 
progress—

and told 
drivers to 

stay alert and 
keep their 
hands on 

the wheel.

Illustration by MARCO GORAN ROMANO
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When it comes to virtual 

reality, video gets all the 

glory. But hearing in VR—as 

bullets whiz overhead and 

floors creak underfoot—is 

just as key. Heavyweights 

like HTC and Oculus are 

working hard on their 

audio engines, but a  

San Diego startup is taking 

multidimensional sound a 

step further. Ossic’s X over-

ear headphones adapt to a 

listener’s anatomy, creating 

the most convincing 3-D 

audio effects yet. First, 

sensors at the top of the 

ear cups measure your head 

size to precisely time audio 

delays between the ears. 

Four drivers surround each 

ear, simulating sound that 

comes from multiple direc-

tions. Finally, the Ossic X’s 

built-in head tracking uses 

an accelerometer, a gyro-

scope, and a compass to 

match what you’re hearing 

to your every move. $299

4  O S S I C  X

The Sweet 
Sound of 

Virtual Reality
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The strict requirements 
of high-def VR gaming 
require beefy PCs to use. 
The PlayStation VR 
makes the experience 
plug-and-play for Sony’s 
more than 40 million 
preexisting PS4 owners. 
Unlike cheapo phone-
based systems (think 
Google Cardboard), the 
headset delivers full 
1080p images to each 
eye and a wide 100- 
degree field of view. 
Titles like Star Wars 
Battlefront Rogue One
are the closest  
you’ll get to sitting in  
an X-Wing. $400

VR for Regular 
People

B

S O N Y  

PLAYSTATION VR

The acoustic guitar is a 
perfectly self-contained 
instrument. No amps,  
no wires—and no fun  
for anyone who wants  
to produce live effects.  
The Transacoustic 
Guitar re-creates reverb 
and chorus, using built-
in knobs to control the 
two. The movement of 
the strings vibrates  
an actuator inside the 
instrument, which alters 
the guitar’s sound  
on the fly—no electricity 
required—granting you 
on-stage rockstar 
prowess right in your 
lap. $999

Onboard  
Axe Effects

E

YA M A H A 

TRANSACOUSTIC GUITAR

Light-field cameras, 
which allow users to 
tweak parts of an  
image into focus, are 
increasingly common 
among consumer 
cameras. The 755- 
megapixel Lytro Cinema 
Camera brings the tech 
to pro filmmakers, 
making postproduction 
effects easier than ever. 
Among the editing tricks 
it opens up: shifting 
focus, adjusting film 
speed, and removing 
and replacing any part 
of the background—no 
green screen required. 

PRICES VARY

Green Screen, 
Sans the Green

F

LY T R O  

CINEMA CAMERA

It took three years to 
code No Man’s Sky, but it 
will take you a lifetime 
to play. The science-
fiction fantasy 
exploration game on 
PS4 and PC offers 
ungodly possibility. Its 
powerful rendering 
engine can generate 18 
quintillion planets—99.9 
percent of which you’ll 
never have time to visit. 
Your job: Try to see them 
all while discovering 
species, trading 
resources, and surviving 
the vast expanse of the 
final frontier that is 
space. Safe travels! $60 

A Game the Size 
of the Universe

H

H E L L O  GA M E S

NO MAN’S SKY

Even the best 4K TVs can 
swallow up details in the 
darkest and brightest 
parts of the image. 
High-dynamic range 
(HDR) —a catchall term 
for video encoded with  
a billions-deep color 
gamut—brings those 
nuances into the 
forefront. LG’s Signature 
OLED TVs render colors 
better than any other. 
The sets support both 
the HDR10 and Dolby 
Vision HDR standards, 
so viewers can count on 
seeing the full rainbow, 
no matter their content 
source. FROM $7,999

The Most 
Colorful Picture 

G

L G  

SIGNATURE OLED TV 

If you’ve thrown a paper 
plane, you can launch 
the Parrot Disco. Toss 
the 1.6-pound drone into 
the sky, and onboard 
sensors—gyroscope, 
accelerometer, 
magnetometer, 
barometer, and GPS—
navigate the fixed-wing 
craft to 150 feet, where it 
circles awaiting further 
command. Users set a 
course via remote 
control, and algorithms 
on board keep the drone 
on track. A top speed of 
50 mph means you 
won’t be losing any 
races. $1,300

Easiest-Flying 
Drone

D

PA R R OT  

DISCO 

Not all AI-powered bots 
need to be virtual 
assistants: Some can 
just keep us entertained. 
Improving the robotic 
intelligence of playtime 
is Anki’s Cozmo. The 
baseball-size wheeled 
robot has a facial-
recognition camera 
behind its friendly OLED 
eyes, allowing it to learn 
and recognize its near 
and dear. Sophisticated 
machine learning helps 
Cozmo’s personality 
evolve, while upcoming 
tools for developers will 
let them teach it a host 
of new tricks. $180

The Smartest  
Robot Pet

C

A N K I  

COZMO 

Most home surround sound is two- 

dimensional, pinging audio front to back 

and side to side. When it launched two 

years ago, the Dolby Atmos audio 

standard added height to the equation; this 

year, Yamaha’s YSP-5600 became the 

first to cram the spec into a single speaker. 

The sound bar’s 32 forward-firing drivers 

are joined by 12 upward-firing ones, which 

ricochet sounds off the ceiling like a 

helicopter flying overhead or birds in a tree. 

Or simply use the first 7.1.2 channel sound 

bar to play your favorite tunes 

off Spotify, Pandora, and more. $1,600

A Hemisphere  
of Sound

YA M A H A  

YSP-5600
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S O N Y  PORTABLE ULTRA SHORT THROW 

Projection on 
Any Surface

Sony’s 5-inch, laser-based projector turns surfaces 
into screens. Placed against a wall, the projector 
shoots up to produce a crisp 22-inch picture. Back  
up a foot, and that expands to 80 inches. $999

A

SA M S U N G  4K ULTRA HD BLU-RAY PLAYER

The First 4K 
Blu-ray Player 

Ultrahigh-def content is coming, and Samsung’s 
device is the first to handle it all. The player streams  
4K video from Netflix, YouTube, and Amazon,  
along with, of course, playing physical UHD discs. $399



P
H

O
T

O
 C

R
E

D
IT

S
 S

E
E

 P
A

G
E

 8
7

A

G

I

F

D

B

H

C

E



B
y
 
K
E
L
S
E
Y
 
D
.
 
A
T
H
E
R
T
O
N
 
+
 
S
O
P
H
I
E
 
B
U
S
H
W
I
C
K

P
O
P
S
C
I
.
C
O
M
_
N
O
V
/
D
E
C
 2
0
1
6

5
2

On July 4—540 million miles 

from the nearest Indepen-

dence Day barbecue—the 

solar-powered Juno orbiter 

began circling Jupiter’s poles, 

passing 2,600 miles above the 

planet’s clouds. “No spacecraft 

has ever orbited this close to 

Jupiter, in the heart of the ra-

diation belts, where the mag-

netic field is this strong,” says 

project scientist Steve Levin. 

4  NASA  JUNO 

Journey to the  
Center of a Gas Giant



AERO-

SPACE

W I N N E R

G R A N D  A W A R D

Protected from that radiation 

by a titanium vault, Juno’s 

scientific instruments—in-

cluding a radiometer to study 

atmosphere and a particle 

detector to measure magnetic 

fields—will allow scientists to 

peer beneath the gas giant’s 

clouds. Over the next year and 

a half, Juno’s observations will 

tell scientists how much water 

is on Jupiter and whether 

the planet has a solid core. 

This could reveal how the 

solar system, including Earth, 

formed. The mission is also 

taking the highest-resolution 

images of Jupiter in history. 



The ability to reuse a 
rocket’s first stage—the 
part that traditionally 
falls into the ocean—
could cut the cost of a 
launch by a factor of 100, 
according to SpaceX 
CEO Elon Musk. In April, 
after four failed 
attempts, the Falcon 9 
rocket landed safely on 
a drone ship. The 
winning combination: 
more liquid-oxygen 
propellant for increased 
thrust, and a thruster-
controlled landing—as 
opposed to its former, 
and less-successful, 
parachute method. 

Rocket Sticks 
the Sea Landing 

C

S PAC E X 

FALCON 9 

Before an airship gets 
inflated, humans have 
to painstakingly inspect 
its body for leaks. To 
shave days off that 
process, Lockheed 
Martin Skunk Works 
wanted this “pinhole 
check” to happen during 
inflation. Its solution: 
a SPIDER (self-
propelled instrument 
for damage evaluation 
and repair). The 
autonomous robots 
magnetically attach to 
the blimp and crawl 
over its body, detecting 
and patching holes with 
an onboard repair kit. 

An Airship-
Fixing Robot

B

L O C K H E E D  M A R T I N 

S K U N K  W O R K S  SPIDER

A better understanding 
of the stratosphere 
could lead to improved 
weather and climate 
models. To gather data 
without releasing 
engine emissions that 
could muddy air 
samples, scientists are 
sending the Perlan 2 
glider. After a test to 
reach 55,000 feet, they 
aim to sustain flight at 
an altitude of 90,000 
feet by 2017. These 
findings could also help 
Airbus design aircraft 
that fly more efficiently 
in thin air—like, say, in 
the atmosphere of Mars. 

Gliding to the 
Edge of Space

D

P E R L A N  P R O J EC T  I N C 

AIRBUS PERLAN MISSION II 

B I G E L OW  A E R O S PAC E 

BIGELOW EXPANDABLE ACTIVITY MODULE (BEAM) 

A

In May, astronauts 
attached the BEAM 
habitat to the exterior of 
the International Space 
Station and then 
expanded it. Made of an 
internal skeleton and 
layers of Kevlar-like 
fabric, Bigelow’s pod is 
small and light—easy 
packing for space trips.

Infl atable 
Space House
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All-electric planes lack 
the power of gas-
guzzling craft, which 
means they can carry 
only limited passenger 
weight. So in designing 
the four-seater HY4 
airplane, which made its 
first flight in September, 
the German Aerospace 
Center supplemented 
the battery with a 
hydrogen fuel cell. It 
also split the passenger 
compartment in two to 
carry more weight. The 
zero-emission result has 
a 620-mile range—much 
greater than a purely 
battery-powered plane. 

Hydrogen-Cell 
Four-Seater

H

G E R M A N  A E R O S PAC E 

C E N T E R  HY4 

Facebook got one step 
closer to its goal of 
universal global Web 
access in July with its 
96-minute test of a 
full-scale Aquila drone. 
To stay in the air for long 
periods, the plane has a 
massive 137-foot 
wingspan and a light 
sub-1,000-pound body—
longer and leaner than 
other jets. Aquila’s final 
incarnation will be 
solar-powered and 
capable of spending 
three months aloft as it 
beams broadband 
access to an area up to 
60 miles wide. 

Internet 
Via Drone

G

FAC E B O O K 

AQUILA 

Precise work is difficult 
in zero gravity, where 
small motions like 
twisting a wrench can 
send humans flying. To 
stabilize astronauts, 
Draper attached four 
(one for each dimension, 
plus a backup) softball-
size control moment 
gyroscopes (CMGs)—
spinning wheels 
mounted on gimbals 
that counteract 
torque—to its Mobility-
Augmenting Jetpack 
with Integrated CMGs 
(MAJIC).  Draper hopes 
to develop a space-ready 
version within a decade.

Astronaut 
Jetpack

D R A P E R 

MAJIC

This spring, French 
daredevil Franky Zapata 
smashed the record for 
longest hoverboard 
flight, traveling 7,388 
feet. The jet-powered 
Flyboard Air can stay 
aloft for 10 minutes at a 
time, reaching over 100 
mph and an altitude of 
10,000 feet. Next, 
explosive-detection firm 
Implant Sciences 
Corporation, which is 
merging with Zapata 
Industries this year, will 
adapt the technology 
for applications like 
all-terrain rescue and 
supply delivery. 

High-Flying 
Hoverboard

E

Z A PATA  I N D U ST R I E S 

FLYBOARD AIR 

A E R I O N  C O R P O R AT I O N 

AS2 

F

The AS2 supersonic 
business jet promises 
quiet, efficient travel at 
about 1,000 mph, nearly 
twice the speed of other 
commercial jets. It will 
hit the market in 2023—
jet rental service Flexjet 
already preorder ed 20. 
(Find out how the AS2 
works on the next page.)

Supersonic 
Returns
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A E R O S P A C E

How to Go Sonic 

Without a Boom

Until its retirement 13 years ago, the supersonic Concorde was 

plagued by two major problems: inefficiency and noise (the 

sonic booms it produced got it banned from over-land  cruising). 

Now, heavyweights like Virgin and Airbus are planning to 

tackle  supersonic speeds, and NASA began designing a “low 

boom”  supersonic jet this year. But no one is as close as aircraft 

 manufacturer Aerion Corporation, which is developing the AS2.

1/ Quiet Cruise 
When air molecules 
slam into a supersonic 
jet, they create a high-
pressure wake that 
reaches the ground as 
a startling “ba-boom.” 
By slowing down its 
cruise speed to Mach 
1.2 (the Concorde’s was 
Mach 2), the AS2’s wake 
will dis sipate before  
it reaches civilization.

2/ Straight and Carbon-Strong Wings  

Typical supersonic wings sweep back to create  
a triangular shape. That design creates  
lift—but also drag-producing air eddies toward 
the back of the wings. The AS2’s wings jut 
straight out from the fuselage and, thanks to 
ultrastrong carbon fiber, have a thinner 
contour. This lets air travel in straighter lines, 
reducing overall drag by about 20 percent.

3/ Pinch Point  
The AS2’s 170-foot- 
long fuselage pinches 
in at the wings, creating 
an elongated Coke-
bottle shape. This 
allows for smoother 
airflow around the body 
while still providing 
room in the cabin for 
passengers and crew.

4/ Off-the-Shelf Engines 
Instead of building expensive custom engines, 
Aerion plans to adapt commercially available 
ones for supersonic flight. The engineers will 
reduce the diameters of the big engines’ fans so 
their sound at takeoff and landing will meet 
airport noise standards—without losing the 
power needed to achieve supersonic flight.
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Vibram’s Arctic Grip is a new 

type of rubber shoe sole that 

stops feet from slipping while 

walking or running on the 

most treacherous ice. Vibram 

designed the treads to mimic 

4  VIBRAM  ARCTIC GRIP

A Shoe Sole That 
Won’t Slip on Ice
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and Wolverine—uses an array 

of lugs crafted out of a unique 

ice-grabbing rubber compound 

to increase traction. When 

the wearer steps, the com-

pound causes a split-second 

polar bear paws, which have 

tiny papillae and curved claws 

to increase friction (and thus 

traction) on ice. Arctic Grip—

which debuted on shoes from 

six brands, including Saucony 

 melt-then-freeze reaction; 

melting disperses the ice, and 

freezing against the textured 

sole creates more surface 

area for the lugs to grab onto. 

STYLES FROM $150

By BERNE BROUDY + GRENNAN MILLIKEN  Photograph by SAM KAPLAN POPSCI.COM _NOV/DEC 2016 59



Even professional 

athletes are terrible at 

staying hydrated. So 

BSX created the wrist-

worn LVL, the first 

wearable to measure 

hydration in real time. 

Other wearables make 

surface measurements 

close to the skin, but LVL 

uses near-infrared light 

to peer beneath it and 

record changes in blood 

color, which are 

indicative of hydration 

levels. If the wearer is 

dehydrated, it alerts 

them with an on-screen 

message. Drink up!  

$199

Dehydration 
Detector 

C

B S X 

LVL 

It’s tough for open-

water swimmers to cut 

through waves in a 

straight line. OnCourse 

Goggles keep them on 

track, no surfacing 

necessary. To set a 

route, a swimmer sights 

a way-point and clicks a 

button to lock it into an 

electronic compass and 

shore up the path. Green, 

yellow and red LEDs in 

the corner of each 

eye provide direction. 

Green in both means 

on course, red in the 

right eye means veer 

left, and vice versa. 

$200 (EST.)

GPS for 
 Swimmers

B

O N C O U R S E 

GOGGLES

Two milliseconds is all it takes to injure

the brain in a collision. Giro’s Avance does

more than any other helmet to protect

our gray matter. The helmet utilizes Multi-

directional Impact Protection System

(MIPS), a burgeoning head-safety 

technology. It allows the wearer’s head to

move inside a helmet like a ball in a socket.

An inner shell holds the head steady while 

the outer shell rotates. This movement

deflects the forces that cause the worst

brain injuries. For extra measure, Giro

made the inner shell of premium foam to

protect against successive impacts. $600

The Safest 
Ski Helmet 

G I R O 

AVANCE MIPS

A

D

A X E  ELEMENT HYPERWHIP BASEBALL BAT

Bet er Grip, 
Faster Swing
Round bats with round handles are 
as old as baseball. Now there’s 
a bat with a handle like an axe. Its 
ovular shape provides a better grip, 
and the tapered end protects from 
injuries when clobbering  fastball 
after fastball. (Turn the page 
to find out what a pro thinks.) $225

D

B
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Muscles emit tiny 

electrical pulses as 

they contract. Receptors 

in a shark’s snout 

detect these minute 

signals when animals 

move through water, 

helping Jaws stalk its

prey. Sharkbandz—a 

predator-repelling 

wristband—contains  

powerful magnets 

that scramble a shark’s 

ability to read these 

signals—almost 

like getting a bright 

light shone in your 

eyes. But don’t worry: 

It doesn’t hurt the 

animal. $65

Wearable Shark 
Repellent

G

S H A R K BA N Z

WRISTBAND

E

CA L L AWAY 

XR16 DRIVER

Aircrat -Grade 
Golf Club
Callaway wanted a driver that 
could slice through the air like a jet, 
so it turned to Boeing. Tiny ridges 
on the XR16’s club head cut air 
resistance by 30 percent over 
Callaway’s next-best driver. Faster 
swings add distance to drives. $350
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Waterproof jackets 

might keep rain out, but 

runners and cyclists still 

end up soaked—in 

sweat. The North Face 

and Gore-Tex have made 

an ultralight waterproof 

shell that breathes. The 

fabric has a microgrid 

backer that airs out 

perspiration. As sweat 

condenses, the grid lets 

it out as vapor. It also 

has a membrane that’s 

tight enough to make 

sure water beads on 

the outside. Once the 

storm passes, the jacket 

can be shoved into a 

pocket. $249

No-Sweat 
Rain Jacket 

H

T H E  N O R T H  FAC E 

HYPERAIR GTX JACKET

There are no outlets at 

the beach, but there 

is plenty of salt water. 

The Hydra-Light turns 

seawater into juice for a 

lantern or USB-powered 

devices. In the reservoir, 

a magnesium alloy 

rod slowly oxidizes in 

salt water, releasing 

electrons in the process. 

A carbon-based 

cathode grabs and 

funnels those electrons 

to connected gadgets, 

providing more than 

250 hours of power for 

illumination or 

charging electronics. 

$60  

Beachside 
Phone Charger 

F

H Y D R A - L I G H T  PL-500 

SALTWATER CHARGER
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Popular Science: Why is an 

axe-handle bat better than a 

good ol’ round-handle bat? 

Chili Davis: Visualize some guy 

chopping a tree. The last thing 

he wants is to lose his grip on 

that handle. This thing allows 

you to lock grip and never lose 

it. With a rounded-knob bat, 

there are times, through the 

swing, where you make con-

tact and the bat is vibrating 

and the knob is spinning. 

You can miss-hit balls because 

of that. You don’t get the 

full force of contact as you do 

with an axe handle.

PS: So the upshot is players 

get more-consistent hits? 

CD: Yes. Look at our right 

fielder, Mookie Betts. He’s hav-

ing a tremendous year using 

it. He’s surpassed his career 

high in home runs, and he’s 

hitting over .300. Our second 

baseman, Dustin Pedroia, was 

a good hitter, but with this 

bat, he has more pop. He 

has been driving the ball to 

the opposite field nicely.

PS: We’ve played with round 

bats for a hundred years. Are 

they really so bad? 

CD: With the round knob, you 

get big calluses on your hand, 

big blisters because of that 

knob moving around in your 

hand. I know you get used to 

that; it’s what you’ve grown 

up with. But it can cause a ha-

mate bone (the tiny bones at 

the base of our hands) injury. 

You never know when you’re 

getting it. It just happens as 

a consequence of the pound-

ing in your hand. This bat 

minimizes the risk of injury.

PS: So it’s all upside.

CD: I don’t see a downside. 

This bat has the possibility 

to become something special 

in the future. Hitters are very 

superstitious. If they’re doing 

well with a bat, they’ll keep 

using it until it breaks.           
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Bat Like a 
Lumberjack

their old sluggers for something called the Axe Bat. As the name
implies, it’s part axe—thanks to a contoured oval handle and an 
angled knob—and promises players a more natural grip, better
bat control, more-powerful swings, and a reduced risk of hand 
injuries. Chili Davis, the Boston Red Sox hitting coach—whose
own 18-year MLB career netted 350 homers 
and three World Series rings—set the shift in 
motion when he brought one to spring train-
ing last year. When Chili swings, players take
note, and two Sox are now swatting full-time
with the axe. Davis tells us the new lumber
has a strong future in the batter’s box.
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WE ’ VE GOT SLEEP 

DOWN TO A SCIENCE

OBS ESSIV E ENG INEERING

Developed by a team of in-house engineers, the 

Casper mattress combines supportive memory foam 

and springy latex foam to create an outrageously 

comfortable sleep surface. It ’s got just the right sink, 

just the right bounce, and it keeps you cool all night. 

SM A RT PRICING

Without the inefficiencies of showroom real 

estate and salespeople, we sell our mattress for 

a third of what it would cost in the traditional 

model. And it’s delivered to your door in a compact 

box with free shipping and free returns. 

AWA RD W IN NING

The Casper was named one of Time Magazine’s 

Best Inventions of 2015. Plus with more than 

20,000 reviews and an average of 4.8 stars, it ’s 

clear Casper has developed one perfect mattress.   

100 NIG HT TRI A L

We believe you should actually sleep on a mattress 

to decide if it ’s right for you. Try the Casper in 

your own home for 100 nights, risk free. If you don’t 

love it, we’ ll pick it up and give you a full refund. 

U P G R A D E  YO U R  S L E E P       1  8 8 8 – 3 0 4 – 0 5 5 0   C A S P E R . C O M
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The majority of the 

half-million drones reg-

istered with the FAA are 

harmless. Then there are 

the flame-throwing ones 

that star on YouTube. The 

SkyWall 100 shoulder- 

mounted net launcher is 

law enforcement’s best bet 

for grounding those mali-

cious fliers. The gun, which 

uses auto-aiming software 

to lock onto targets up 

to 330 feet away, can fire 

three types of projectile 

nets: one that captures the 

drone, one with a parachute 

to lower it to the ground, 

and one that also jams the 

craft’s electronics. It can 

nab drones flying as fast 

as 23 miles per hour and 

weighing up to 6.6 pounds 

(twice a DJI Phantom 4). In 

a recent demo for the U.S. 

Army, SkyWall hit targets 

in 10 out of 11 shots. Sorry, 

backyard commandos: This 

one’s only for professionals. 

4  O P E N W O R K S  E N G I N E E R I N G 

SKYWALL 100

The Drone 

Catcher

By KELSEY ATHERTON + SARAH FECHTPOPSCI.COM _NOV/DEC 201664
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Most object trackers can 

help you find something 

you’ve already lost. 

The Sensor-1  lets you 

know when you’re about 

to lose it.  Armed 

with an accelerometer, 

gyroscope, and 

magnetometer, the 

quarter-size device 

alerts you to your 

gadget’s slightest 

movement. Connected 

to a phone or other 

device via Bluetooth, the 

trackers can catch 

snooping houseguests 

or stop laptop thieves 

while you’re getting 

a latte. $79

Motion Sensors 
for Your Stuff

B

M E TA S E N S O R 

SENSOR-1 

S E C U R I T Y
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S C OT T  SA F E T Y 

SCOTT SIGHT

A

Hand-held thermal 
cameras have guided 
firefighters through 
smoke-filled buildings 
since the ’90s. Scott 
Sight moves the camera 
and display into a face 
mask, freeing first 
responders’ hands for 
more important things, 
like saving lives. $1,875

 Firefi ghter 
 Super Vision

C

DA R PA  A N D  O F F I C E  O F  N AVA L  R E S E A R C H 

SEA HUNTER

The Sea Hunter warship is probably big

enough for a human crew, but it doesn’t

need one. It’s the armed force’s first ship 

designed to autonomously patrol the

sea in search of submarines—a task too

vast and tedious for even a ship full 

of trained human sailors. Sea Hunter’s

custom navigation algorithms ensure

the 132-foot-long craft obeys maritime

right-of-way rules to avoid collisions

with other vessels. If a two-year trial is

successful, the Navy might consider

developing drone ships for other tasks,

such as deactivating unexploded mines.

The Military’s 
First Drone Ship

A

C

B



Downed smoke 
detectors lead to almost 
900 fire-related deaths 
a year. Roost’s Wi-Fi-
enabled 9-volt battery 
will alert you when it’s 
about to die—no more 
annoying chirps. 
Plugged into any old 
smoke detector, Roost 
sends alerts to a 
companion smartphone 
app if the alarm goes off 
while you’re away. It can 
also talk to other smart-
home gadgets, so it can 
carry out tasks like 
automatically unlocking 
the front door for 
firefighters. $35

Not Just a 
Battery

E

R O O ST 

SMART BATTERY 

Last December, New 
Orleans Saints fans 
passed between pylons 
embedded with security 
scanners that work 
faster and are more 
thorough than ordinary 
metal detectors. 
Adapted from military 
checkpoints, Ronin uses 
magnetic and pulse-
induction sensors, which 
record minute changes 
in a magnetic field, to 
spot contraband and 
weapons. By reducing 
the need for pat-downs, 
Ronin could make lines  
at public venues move 
up to five times faster. 

Eagle-Eyed 
Checkpoint

B R OA D BA N D 

D I S C OV E RY  RONIN

The more gadgets we 
put online, the more 
backdoors we give 
hackers into our data. 
The Symbiote Defense 
software protects 
anything—from printers 
to cars—regardless of 
their operating system. 
The program can spot 
malicious activity 
and remove threats 
continually. Developed 
with support from  
DARPA and Homeland 
Security, Symbiote 
debuted on HP printers 
this past fall, and more 
devices will roll out 
next year. 

Universal 
Anti-Virus

R E D  BA L L O O N 

SYMBIOTE DEFENSE

Robotic guards already 
patrol empty lots at 
night, but navigating 
constantly changing 
indoor environments is 
trickier. The 4.3-foot-tall 
K3 robot uses multiple 
lidars (the laser range-
finders  on self-driving 
cars) and other sensors 
to build live maps and 
find its way around 
shopping malls, offices, 
and server farms. Soon 
this R2D2 of building 
security will get facial-
recognition to compare 
suspects to a database 
of people it knows. 

FOR HIRE FROM $7/HOUR 

Autonomous 
Robot Mall Cop

D

K N I G H T S C O P E 

K3

Q UA L C O M M 

SNAPDRAGON SENSE ID 

Hackers have shown 
they can trick common 
biometric scanners with 
faked fingerprints. The 
SenseID sensor makes 
that nearly impossible. 
It ultrasonically scans 
a fingerprint’s depth, 
reading a detailed 
3-D map of every nook, 
cranny, and pore. 

Unhackable 
Print Scanner
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House framers can drive  

hundreds of nails a day. For 

them, a heavy hammer means 

more fatigue—and possibly 

more missed hits (and inju-

ries). Estwing’s new Al-Pro 

Framing Hammer lightens 

the load. Designers crafted 

the shaft out of aircraft-grade 

aluminum, making it half  

the weight of its pricier tita-

nium competitors, and letting 

workers hit longer without 

getting worn out. The team 

also filled the head with steel 

shot, which dampens vibra-

tion from blows and allows 

for maximum force in every 

swing. Not to cripple the  

tool’s nail-pulling ability  

with a softer aluminum claw,  

Estwing opted to make  

the teeth out of sturdy steel.  

All this adds up to a lifetime 

hammer for the day-rate 

pro—as well as for the 

weekend home-improvement 

wannabe. $130

W I N N E R

G R A N D  A W A R D

4  E ST W I N G  AL-PRO FRAMING HAMMER

Light Hammer  
Heavy Hitter
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Cordless power tools 
are handy. But each 
requires a unique 
voltage, leaving DIYers 
with a lot of bricks. 
DeWalt’s self-regulating 
battery is the only one 
you’ll need. It recognizes 
the DeWalt tool it’s 
mated with and delivers 
the correct voltage. It 
even regulates output 
for older DeWalt tools. 
The batteries max out at 
60 volts, and a pair can 
create a new class of 
120-volt cordless tools—
like table saws—or dial 
down for less power-
thirsty tools. $149

A Battery for 
Every Tool

C

D E WA LT 

FLEXVOLT BATTERY

Light affects your body’s 
circadian rhythm, which 
in turn dictates your 
energy level, sleep 
cycles, and overall 
health. The HealthE 
Genesis lamp keeps 
things in sync with a 
super-precise lighting 
spectrum that can 
fluctuate based on the 
time of day or night. It 
keeps your biology so 
well in time that NASA is 
installing a custom 
version of it on the 
International Space 
Station to regulate 
astronauts’ sleep with 
precision. $175

Just-Right
Light

H

L I G H T I N G  S C I E N C E 

HEALTHE GENESIS

Temperature will 
influence a coffee’s 
flavor. A few degrees off, 
and your precious pour-
over might as well be a 
street-corner bodega 
brew. The Ember mug 
gets taste right every 
time, because phase-
change materials (a 
substance akin to 
candle wax) embedded 
in its walls deliver 
precise temperature 
control—from an 
optimal 120 to 150 
degrees—set by a handy 
dial on the base. Taste 
that, bodega coffee 
man. $149

A Mug That 
Brings the Heat

I

E M B E R

Goodbye expensive 
energy bills. Made of 
wood and glass, 
Nelson’s home exterior 
can both warm a home 
and cool it. In winter, 
the sun’s rays pass 
through a glass facade 
and warm an internal 
layer of louvered wood, 
which traps the heat to 
create a thermal buffer 
against the nighttime 
cold. In summer, when 
the sun is higher in the 
skys its rays strike these 
angled wooden slats, 
which create a shading 
effect for the home, 
keeping it cool. 

Energy-Saving 
House Exterior

D

N E L S O N 

SOLAR-ACTIVE FACADE

Humans are careless. 
Machines are here to 
help. Bosch’s Reaxx 
10-inch job-site table 
saw retracts its blade if 
it detects the presence 
of a wayward human 
appendage. A low-
voltage current runs 
through the blade, and if 
the system detects a 
disruption—indicating 
human flesh—the blade 
retracts to mitigate 
potential injury.
The blade is not 
damaged, which was an 
issue with previous 
injury-preventing 
technology. $1,499

The Safest 
Table Saw

B

B O S C H 

REAXX

Most air purifiers trap airborne particu-

lates, leaving them stuck in filters where

they can escape or breed into lung-hack-

ing spores. Molekule annihilates them.

The cylindrical aluminum-clad device

uses low-energy ultraviolet light and a

nano-coated filter in a process called 

photoelectrochemical oxidation—basical-

ly zapping bacteria, allergens, dust, and

pollutants into their base elements. That 

means bacteria and viruses can’t breed in 

your machine. No bacteria is small enough 

to safely pass through Molekule’s 

defenses. Breathe deep and easy. $799

An Air Purifier 
That Actually Purifies 

M O L E K U L E

G

Why should house paint just look pretty? 

Now it can protect you and your family

from invaders. Sherwin Williams’ new 

Paint Shield kills 99.9 percent of staph, 

MRSA, E. coli, VRE, and Enterobacter aero-

genes—the type of microscopic bad stuff

that can make you sick, and even kill you.

The paint does this by way of a quaternary

ammonium compound (the same

substance used in many home cleaning

products). The first EPA-registered

microbicidal paint, it remains effective for

years. Sleep tight and don’t let the

Enterobacter bite. $85 PER GALLON 

House Paint 
That Kills Disease

S H E R W I N  W I L L I A M S 

PAINT SHIELD

E
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SA M S U N G  FAMILY HUB REFRIGERATOR

 A Fridge That 
Helps You Shop

You can’t recall if you ate that last artisanal pudding. 
The Family Hub refrigerator has three internal 
cameras that spy on your supplies (or lack thereof). 
Tap an app, and there’s a picture of your shelves. $6,000

A

N W I  CUBIT

Math-Whiz 
Measuring Tool

The hardest part of picture hanging is finding a wall’s 
center. Cubit calculates it for you. Slide it along any 
surface to find exact middle—or if you’re the asymmet-
rical type, a third, or any “look-at-me” variation. $72
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H O M E

The Internet 

of “Meh”

Awair+

This  climate-control 
assistant tracks 
temperature, hu-
midity, CO

2
, volatile 

organic compounds, 
and dust in the air—
and can adjust your 
HVAC accordingly.

Delta 

Leak Detector

Put this moisture 
sensor where a leak 
might occur (under 
the sink?); it’ll ping 
to validate your 
dripping paranoia. 

ResetPlug

“Did you try 
 rebooting it?” When 
the ResetPlug 
notices your Wi-Fi 
network go down, it 
proactively carries 
out an IT guy’s 
 go-to solution—so 
you don’t have to.

Philips 

Hue Lights

When you’re too 
sleepy, tipsy, or lazy 
to get up to turn off 
the lights, you can 
just order Siri or 
Alexa to do it.

Everyday objects like lightbulbs and locks and yoga mats—

supercharged via computer chips and Wi-Fi—have delivered a 

golden age of automated, secure, and efficient homes. Or so the 

marketing copy reads. And we’re buying it. Literally. This year 

alone, we will install some 4 billion “smart” things in our homes. 

While some of these connected doodads do indeed make life 

easier, many others are better left boxed. 

F
ri
v
o
li
ty

Smart

Dumb

N
e
c
e
s
s
ity

August 

Smart Lock

Smart locks are 
super-handy when 
the kids are locked 
out. And, to almost 
no one’s surprise, 
they’re also  
super-hackable.

CleverPet

Too busy to 
exercise your portly 
pug? This treat 
dispenser withholds 
goodies until he 
plays simple games, 
like “catching” a 
light flashing atop 
the bowl. 

Netatmo 

Welcome 

This stationary cam-
era can spot bur-
glars, but records 
only if they’re in 
front of it. Sorry, no 
perp IDs: Its facial 
recognition knows 
only your family.

Nespresso 

Prodigo

Because pod coffee 
apparently needs to 
be easier, you can 
use the  Nespresso 
app to brew your 
 espresso from bed.

SmartMat

Pressure sensors in 
this yoga mat track 
your posture. Just a 
guess, but checking 
an app midpose 
probably won’t help.
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Amazon Dash

These buttons order 
stuff like soap—or 
Red Bull—assuming 
you think to hit ’em.



ActiClean™

Self-Cleaning Toilet

You may not be ready for unexpected 
visitors. But your toilet will be.

Introducing the ActiClean™ self-cleaning toilet.

In a world full of surprises, it’s nice to know you can always 

count on a sanitized, deep-scoured toilet. With a simple 

push of a button, the new ActiClean™ toilet takes one of 

the most dreaded jobs on your to-do list and scrubs it 

right of . The best part? It’s more af ordable than you think. 

See how it works at americanstandard.com



GADGETS

Inconsistent service is the 

great Achilles’ heel of our 

ultraconnected lives. In urban 

canyons, signals can be fickle; 

abroad, staying online can be 

fruitless and costly. Google’s 

Project Fi, an experimental 

cellular network that rolled 

out this past spring, fills in 

those connectivity gaps. 

Instead of relying on one 

carrier’s towers, Project Fi 

4  G O O G L E  PROJECT FI

The United Nations 

of Mobile Networks



W I N N E R

G R A N D  A W A R D

 connects to the strongest 

signal from among T-Mobile, 

Sprint, US Cellular, and a 

number of international part-

ners. When the connection 

from one of Google’s 1 million 

trusted Wi-Fi hotspots is 

stronger, the call—or webpage 

or video stream—will go from 

cellular to Wi-Fi completely 

uninterrupted. Google hopes 

other carriers will one day 

adopt similar service-jumping 

schemes, but for the time 

being, data-hungry consumers 

can try it out on one of the 

company’s flagship Nexus 

phones. FROM $20 PER MONTH 

By XAVIER HARDING + ANDREA SMITH  Photograph by SAM KAPLAN POPSCI.COM _NOV/DEC 2016 75



If you’ve ever wished 
your phone had more 
memory, a massive 
zoom lens, beefier 
battery life, or improved 
speakers, the Moto Z 
makes it possible—all 
without having to buy 
a new phone. Any of 
five accessories, 
called MotoMods, 
magnetically attach to 
the back of the Android 
handset. The phone’s 
0.2-inch-thick design 
manages to keep heft 
down—even when it has 
a Pico projector mod ded 
to its back. $624 

(MODS FROM $60)

Swappable 
Phone Features

B

M OTO R O L A 
MOTO Z

DIYers looking to copy 
parts have had a tough 
choice: Buy an expensive 
industrial scanner or 
settle for a low-res scan 
of stitched-together 
photos. The Eora 3D is 
a quality, compact 
scanner that connects a 
phone via Bluetooth. 
The soda-can-size 
device uses a laser to 
capture 8 million depth 
readings, while the 
phone’s camera takes 
over 1,000 images. Eora 
3D’s app merges both 
into formats compatible 
with CAD software and 
3-D printers. $319

Portable 3-D 
Scanning 

C

EO R A 
3D

Query-answering virtual 
assistants are nothing 
new. (Right, Siri and 
Alexa?) But an AI that 
can recognize who’s 
talking, swivel in 
response, and emote 
with humanlike features 
is rare. Add on top of 
this  the ability to take 
messages, video chat, 
shoot family photos, 
and serve up calendar 
reminders, and you have 
Jibo. A developers’ kit 
allows third parties 
to create skills for the 
foot-tall device. 
Welcome to the era of 
the social robot. $749

An AI Bot for 
the Countertop

E

J I B O

G A D G E T S

Many ultrathin laptops 
pack a punch but have 
no room for fans, leading 
to overheating. So Acer 
turned to liquid cooling 
in the Switch Alpha 12, a 
laptop-tablet hybrid 
with Intel’s latest 
processors. As the 
system heats, so does 
coolant moving through 
a circular pipe; as the 
liquid condenses, the 
CPU cools down. In 
tests, the underside of 
the computer remained 
a comfortable 
85 degrees after 30 
minutes of video 
playback. $600

Liquid-Cooled 
Laptop

D

AC E R  S W I TC H 
ALPHA 12

Most wireless routers 
struggle to deliver 
consistent, fast Wi-Fi 
to every corner of our 
McMansions. The 
Almond 3 can blanket 
an entire 5,000-foot 
house with powerful 
Wi-Fi. With one unit 
set up as a base and 
establishing the 
network, two additional 
Almonds act as Wi-Fi 
extenders. The router 
also doubles as a  
smart-home hub, 
communicating with 
connected devices like 
lights and thermostats. 

$399 (SET OF THREE)

Wi-Fi for 
Huge Houses

A

S EC U R I F I 
ALMOND 3
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The world is a noisy 
place. And traffic, 
jackhammers, planes, 
and trains aren’t only 
annoyances, they 
can also do real harm to 
your eardrums. The 
Here One earbuds let 
listeners tune out the 
noise. Paired with a 
smartphone app, the 
’buds allow users to 
raise or lower specific 
sounds from the 
environment around 
them and better hear 
exactly what they want. 
Turn down the roar 
of the subway and crank 
the Kanye to 11. $299

A Volume 
Knob for Life

H

D O P P L E R  L A B S 

HERE ONE

Augmented-reality apps 
have had a breakout 
year, but as satisfying as 
it is catching Pikachu, 
experiences can fall flat. 
The Phab 2 Pro phone 
uses new software from 
Google, called Tango, 
to give AR extra depth. 
Three imagers (a 
16-megapixel sensor, 
infrared sensor, and 
fisheye lens) let your 
phone create a 3-D map 
of the world—for 
apps that produce 
engineering schematics 
or superimpose video-
game worlds onto 
the actual one. $500

A World-
Altering Phone

L E N OVO 

PHAB 2 PRO 

When dashing out the 
door for a quick run or to 
grab some eggs, the 
Pebble Core, announced 
in May and launching in 
January, lets you leave 
your phone behind. 
Equipped with cellular, 
GPS, 4 gigs of storage, 
and the ability to play 
Spotify songs stored on 
the device, the 1.5-inch 
dongle keeps the 
essentials in tow. Fire up 
Amazon’s Alexa voice 
assistant to hear the 
weather, get a news 
briefing, or to summon 
an Uber or Lyft to whisk 
you away. $99

Apps on 
Your Keychain

F

P E B B L E 

CORE

CA N O N 

1DX MARK I I

G

Recording 4K video 
means filming at frame 
rates that outpace most 
memory cards. The 1DX 
Mark II is Canon’s first 
consumer camera that 
keeps up. Support for 
the new CFast 2.0 card 
means capturing video 
at a blazing 350MB 
per second. $5,999

Fast- 
Snapping 4K

I

Samsung’s

wireless,

heart-monitoring

fitness earbuds

are a completely

self-contained

music system.

Four gigabytes of

onboard storage

hold your workout

playlist—go for a

run without your

smartphone. $200

In-Ear 
MP3 
Player

SA M S U N G 

GEAR ICON X
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In 1999, the Swiss government 

broke ground on the most 

ambitious tunnel-building 

project in history The dual- 

tube Gotthard Base Tunnel, 

which opened in June, follows 

a route that has a long history 

of schlepping people and 

goods over the Alps—it just 

happens to do it as deep as 1.5 

miles below the icy massifs. 

Thanks to the precision 

of boring machines with 

 29.5-foot heads, engineers 

excavated 31 million tons of 

rock (60 percent of which 

was recycled into the tunnel’s 

lining) to dig the 35-mile train 

passage, ushering in an era 

of efficient travel between 

points in Europe. Passengers 

can rocket from Zurich to 

Milan in three-and-a-half 

hours (down from just over 

four), and the shift of freight 

from roads to rails could put 

a real dent in air pollution. 

All aboard!

W I N N E R

G R A N D  A W A R D

4  A L PT R A N S I T  G OT T H A R D 

GOTTHARD BASE TUNNEL 

Tunnel Through  
the Alps
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Biologists want to  make 

artificial organs. But to 

do that, they need a deep 

understanding of how 

muscle cells—like those 

in the heart—talk to one 

another. So scientists at 

Harvard created the first 

truly hybrid robot 

animal. The nickel-size 

stingray has a gold 

skeleton covered in a 

stretchy polymer to 

which rat muscle cells 

are attached. Pulsing 

light makes the ray 

“swim.” It could help us 

learn how to build a 

heart that’s half-muscle, 

half-machine. 

The First 
Cyborg Animal

H A R VA R D 

ROBOTIC STINGRAY

D

F O ST E R  +  PA R T N E R S  ZAYED NATIONAL MUSEUM

Underground
 Oasis

A

T E B  T EC H N O L O G Y  TRANSIT ELEVATED BUS

Tra�  c-
straddling bus

Up to 40 percent of food 

in the U.S. goes to waste, 

often due to spoilage. 

A plant pathologist at 

Penn State used the 

versatile gene-editing 

tool called CRISPR- 

Cas9 to design a button 

mushroom that resists 

browning, might have a 

longer shelf life , and 

could ultimately cost 

the same as regular old  

’shrooms. Though the 

product is not yet on 

sale, the tech behind it 

skirted USDA regulation  

last spring, paving the 

way for future gene-

edited groceries.

’Shrooms with 
Shelf Life

B

P E N N  STAT E 

CRISPR-CAS9 FOR FOOD

Capturing carbon from 

the atmosphere is an 

alluring solution to our 

climate woes, but we 

need to figure out how 

to store it quickly and 

permanently. CarbFix

—a system currently in 

use at one power plant 

in Iceland—dissolves 

greenhouse gases in 

water, and then pumps 

them into nearby basalt-

laden volcanic rock, 

where both  convert into 

limestone within a few 

years. The ocean floor is 

rich in basalt, so the 

method could scale 

worldwide. 

A Speedy Way 
to Store C0

2

C

C O LU M B I A  +  U N I V.  O F 

I C E L A N D  CARBFIX

The bigger the building, 

the harder it gets to 

efficiently heat and cool 

the interior. So 

architects gave the 

world’s second-tallest 

skyscraper, which 

opened this year in 

Shanghai, a double-

walled facade that “acts 

as a thermos, keeping 

occupants warm in the 

winter and cool in the 

summer,” according to 

project director Grant 

Uhlir. The twisty shape 

creates room for 21 “sky 

gardens” that reflect the 

natural landscape and 

purify the internal air.

Extra- Green  
Skyscraper

E

G E N S L E R 

SHANGHAI TOWER
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A slide that hovers 1,000 
feet above Los Angeles 
might seem like mere 
novelty, but the process 
used to make the glass 
could lead to stronger, 
more energy-efficient 
buildings. Architects 
used code from NASA to 
structurally analyze the 
design, then employed 
a new form of chemical 
strengthening to make 
glass that’s as strong as 
steel. “We could create 
naturally lit structures 
with very low carbon 
footprints,” says 
SkySlide engineer 
Michael Ludvik. 

Quake-Proof 
Glass

M .  LU DV I K 

SKYSLIDE

LIGO, or the Laser 
Interferometer 
Gravitational-Wave 
Observatory, first ran a 
decade ago to detect 
gravitational waves—
ripples in spacetime, 
some of which date to 
the Big Bang. This year, 
an upgraded system 
called Advanced LIGO, 
which is much more 
sensitive, confirmed one 
of Einstein’s biggest 
predictions—on its first 
run. Observing these 
waves lets scientists plot 
the history of the 
universe and spot events 
like supernovas. 

A Microphone 
for the Universe

G

M I T  +  CA LT EC H

ADVANCED  LIGO

Artificial log flumes 
in theme parks are so 
yesteryear. So, a 
German ride-design 
firm has brought the 
waterworks to a natural 
setting. They drained 
(then refilled) a lake 
to lay the foundation 
for a U-shaped roller 
coaster that rockets 
into the water at 60 
miles per hour, creating 
a tsunami-like wave 
that drenches riders. 
Thrill-seekers swoop 
through the U twice 
before the force of 
the splash slows down 
the car. 

Next-Level 
Waterpark 

H

M AC K  R I D E S 

PULSAR

To beat the heat in the United Arab Emirates, this 
museum’s galleries will be subterranean. Meanwhile, 
towers inspired by falcon wings will allow rising hot air 
to escape, while drawing cooler air into the structure.

It remains to be seen if China’s straddling bus—which 
scoots over the same roadways as cars, on tracks 
embedded in the pavement—is practical. But it’s a bold 
idea for cities congested with traffic and pollution. 
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Elevator shafts often take up half of a

skyscraper’s footprint, and the steel 

cables that carry them up and down limit 

how high the cars can travel. These

constraints can be a major buzzkill for

forward-thinking architects, who might

want to design taller and wider. Enter

MULTI, an elevator system that

levitates—vertically, horizontally, and

diagonally—atop tracks embedded with

powerful magnets. Scheduled to begin

testing in Germany early next year, MULTI 

will allow for indefinitely taller, wider,

and more creatively designed towers.

Elevators That 
Go in Any Direction

T H YS S E N K R U P P 

MULTI  ELEVATOR
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NOT SINCE ALICE IN WONDERLAND’S

hookah-smoking caterpillar 
doled out his weird wisdom atop
a  psychedelic-looking mushroom
has the lowly fungus so upstaged
the action. At most dinner tables,
mushrooms are ancillary char-

acters. But this past spring, the food and
agriculture worlds became obsessed with
one mushroom in particular: the Agaricus 
bisporus, known as the white-button mush-
room—that all-purpose fungus you jam by 
the fistful into a plastic bag at the market
and abandon in the fridge, only to find it
slimy and brown several days later. Science
has now found a way to delay that brown-
ing, using the buzzy genome-editing tool, 
CRISPR, which can trigger changes in the 
DNA of plants, humans, and other animals
with unprecedented precision and speed.

The name—Clustered Regularly Interspaced Short 

Palindromic Repeats—refers to a system that tar-

gets genetic code. The makers of the nonbrowning 

mushroom, at Pennsylvania State University, used 

the CRISPR enzyme Cas9, which can delete base pairs, 

changing a gene and altering its expression.

But that’s not the part that got people talking. In 

April, the U.S. Department of Agriculture said that it 

would not regulate the CRISPR-altered mushroom. To 

organic purists and eco-watchdogs, a genetically mod-

ified organism (GMO) had been given a green light to 

go to market without oversight: no warnings about 

what was in our food and no investigations into its 

environmental impact.

The outcry from food warriors was swift: How had 

a genetically tweaked food evaded regulation?

It hadn’t, exactly. “The USDA simply decided that, 

legally, the mushroom didn’t fall within their regulato-

ry system,” says Greg Jaffe, the biotechnology director 

at the Center for Science in the Public Interest. 

The USDA regulates genetically modified (GM) plants 

only for their potential to be “plant pests”—whether 

they can infect other crops. If there’s that chance, it 

can require further testing and a permit before the 

crop is planted. A handful of modified GM plants have 

previously managed to escape regulation for various 

reasons. But the CRISPR process itself is what helped 

push the mushroom past the red tape. While most  

GM crops use bacteria or viruses to introduce new 

genes into a plant, CRISPR needed only a few snips to 

the genetic code. Since the CRISPR’ed mushroom con-

tained no plant-pest DNA, the USDA decided it was out 

of their hands. (The Food and Drug Administration 

still may weigh in before the ’shroom goes to market.)

Still, consumers are wary. Ever since federal reg-

ulators approved GM seed crops 20 years ago, we’ve 

been a nation torn—and often misinformed—over 

so-called Frankenfoods. The organic-food lobby and 

environmentalists vigilantly warn us about potential-

ly harmful side effects to our health and to the  planet. 

The issue has created a hothouse split between 

 science and the public. A 2015 Pew Research survey 

found that more than 57 percent of Americans believe 

GMOs are “generally unsafe.” Meanwhile, 88 percent of 

scientists surveyed say they are “generally safe.”

But we’ve come a long way since the early days of 

GMO projects, when herbicide-resistant crops led 

to “superweeds” immune to 

chemical treatment. Such sto-

ries make us justifiably wary 

of playing God with our food. 

But nearly everything we eat 

is genetically modified. (See 

freshman biology: Gregor 

Mendel). The real superweeds 

Do Not Fear  
Gene-Edited Food
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The biggest

public, is to
vilify CRISPR

instead push

today have grown up around, and are choking, our 

legal-approval apparatus. Oversight has become part 

of the problem; our biotech regulatory framework is 

outdated and ill-equipped to deal with rapidly evolving 

tech. (The White House has promised to change that.)

The biggest mistake we can make, as a curious and 

concerned public, is to prematurely vilify CRISPR 

and the food it makes. We should instead push for 

 informed, science-based evaluation. It could help im-

prove the global food supply. The whole reason for a 

tweaked mushroom is that it resists bruising during 

harvest and browning in your fridge. That means 

you’re more likely to eat it instead of tossing it—no 

small success in a country where 40 percent of food 

ends up in a landfill. And CRISPR itself opens up a 

new world of food development, since it’s cheap and 

easy to use, making it accessible to smaller labs and 

breaking Big Ag’s GMO monopoly.

So let’s not stall this science at a time when better, 

hardier, more efficiently grown food is a rising need. 

Gene editing requires funding and research—but it 

also requires public support to make it viable. There 

is great potential for smaller companies to make food 

that can nourish a growing population without harm-

ing the planet. Traditional bioengineering has a very 

high bar for entry. CRISPR lowers it: It democratizes 

the technology so engineered plants are not just the 

domain of a handful of huge companies making feed 

crops, but can be done by one guy in a university lab 

with a great idea.

The biggest
mistake we 
The biggest

can make, as 
a curious and 
concerned 
public, is to 
vilify CRISPR
public, is to

and the food 
vilify CRISPR

it makes. 
We should 
instead push 
for informed,
instead push

science-
based 
evaluation.





W I N N E R

G R A N D  A W A R D

The Internet connected us 

all—but what good is that 

if we can’t understand each 

other? Skype’s artificial-in-

telligence-based Translator 

is our digital Tower of 

 Babel. It lets us talk to any-

one, anywhere, regardless 

of mother tongue. Made 

available on Windows in 

late 2015, Translator uses 

layers of machine-learning 

algorithms. When a user 

speaks, the AI, drawing on 

millions of speech exam-

ples, analyzes the words 

and transcribes them 

into text. The text is then 

scrubbed of “ums” and 

word repetitions, and run 

through a translator. The 

AI is self-learning; the more 

it “hears” a regional accent 

or slang, the smarter it gets 

and the better it functions. 

Callers can receive audio 

in eight languages and see 

transcripts in more than 50. 

Can you hear us now?

4  M I C R O S O F T  SKYPE TRANSLATOR

The End 
of the 
Language 
Barrier

SOFT-
 WARE

By DAVE GERSHGORN + LINDSEY KRATOCHWILL  Photograph by SAM KAPLAN POPSCI.COM _NOV/DEC 2016 85



S O F T W A R E

In April 2016, more than 
1 billion cellphone users 
gained the ability to 
outsmart the NSA or any 
third-party snoop when  
Open Whisper Systems 
released its WhatsApp 
end-to-end encryption 
protocols. Made for 
voice calls and texting 
(including photos, videos, 
and files),  users verify 
their communication is 
encrypted by either 
scanning a machine-
readable QR code or 
comparing a 60-digit 
code with their fellow 
security-obsessed 
communicant.

1 Billion  
Safer People

B

W H AT SA P P 

ENCRYPTION

Humans have brewed 
beer for millennia. 
Intelligentx Brewing 
Company thinks 
artificial intelligence 
should take a shot. Its 
machine-learning 
algorithm reads beer 
recipes like any other 
brewmaster. But it also 
learns from you. After 
drinking one of the 
brewery’s four beer 
styles, you tell a bot on 
Facebook Messenger 
what you like, don’t like, 
or want more of, and the 
AI uses your comments 
to brew the next batch. 
More data, better brew.

The First  AI 
Brewmaster

A

I N T E L L I G E N T X 

B R E W I N G  C O M PA N Y

When game developer Ryan Green’s  

son, Joel, was diagnosed with brain cancer 

at age 1, Green turned to his medium 

to work through it. The result is a soul- 

twisting video game that lets players 

experience the ups and downs the Greens 

went through during Joel’s four-year 

battle—the challenge of comforting a 

child in pain, the joy of storytime, and the 

grief of dealing with his death. “My 

favorite moments are the moments where 

you can be with Joel,” says Green. “To play 

with him, hear him breathe, or hear him 

laugh, those moments I like the most.”

A Game That Will  
Break Your Heart

N U M I N O U S  GA M E S

THAT DRAGON,CANCER

C

G O O G L E  

DAYDREAM LABS

Daydream Labs 

lets developers 

animate and build 

virtual reality not 

on a flat computer 

screen, but for the 

first time inside VR 

itself. They can 

interact, socialize, 

offer feedback, and 

use hand control-

lers as their virtual 

creations rise 

up around them.

Creating 
VR in VR Instead of server farms, 

the entire Internet may 
one day be the size of a 
shoe box. That’s what 
researchers at Microsoft 
and the University of 
Washington proved in 
July, when they encoded 
200 megabytes of 
digital files into the 
building blocks of DNA—
breaking the previous 
20-megabyte record. 
They did it using a type 
of enzyme called 
polymerase, which 
makes copies of DNA in a 
programmable way and 
allows any part of the 
DNA string to be read.

The Densist
Data

D

U N I V.  O F  WA S H I N G TO N

DNA STORAGE

B

C

A
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S N A P C H AT 

LENSES

E

It wasn’t Pokémon
Go. It was Snapchat’s 
Lenses—object 
recognition and real-
time special effects  
that let you change your  
on-screen eye color, 
superimpose faces, 
wear animal “masks,” 
and place scenes 
around an image.  

AR’s Big 
Moment
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P H OTO  C R E D I T S

PAG E  3 8 :  C LO C K W I S E  F R O M  TO P  L E F T : 

C O U RT ESY  B R A E B U R N  P H A R M AC EU T I C A LS ; 

C O U RT ESY  ST.  R E N AT U S ;  P H OTO  BY  S A M 

K A P L A N ;  C O U RT ESY  A B B OT T  ( 2 ) ;  C O U RT ESY 

M I T ;  P H OTO  BY  S A M  K A P L A N  ( 2 ) .  PAG E  4 2 : 

C O U RT ESY  KO E N I G S EG G .  PAG E  4 4 :  C LO C K -

W I S E  F R O M  TO P  L E F T :  C O U RT ESY  C H E V R O -

L E T ;  P H OTO  BY  S A M  K A P L A N ;  C O U RT ESY  4 

M O M S ;  C O U RT ESY  AU D I ;  C O U RT ESY  C H E V R O -

L E T.  PAG E  4 5 :  C LO C K W I S E  F R O M  TO P  L E F T : 

C O U RT ESY  F O R D ;  C O U RT ESY  M C L A R E N ; 

C O U RT ESY  M E R C E D ES - B E N Z ;  C O U RT ESY 

A I R B U S  A P WO R K S .  PAG E  5 1 :  C LO C K W I S E 

F R O M  TO P  L E F T :  C O U RT ESY  S A M S U N G ; 

P H OTO  BY  S A M  K A P L A N ;  C O U RT ESY  S O N Y ; 

C O U RT ESY  YA M A H A ;  P H OTO  BY  S A M 

K A P L A N ;  C O U RT ESY  YA M A H A ;  C O U RT ESY 

LG ;  C O U RT ESY  H E L LO  G A M ES ;  C O U RT ESY 

A N K I .  PAG E  5 2 :  C O U RT ESY  N AS A .  PAG E  5 4 : 

C LO C K W I S E  F R O M  TO P  L E F T :  C O U RT ESY 

B I G LOW  A E R O S PAC E ;  C O U RT ESY  S PAC E X ; 

C O U RT ESY  Z A PATA  I N D U ST R I ES ;  C O U RT ESY 

LO C K H E E D  M A RT I N  S K U N K WO R K S .  PAG E 

5 5 :  C LO C K W I S E  F R O M  TO P  L E F T :  C O U RT ESY 

A E R I O N ;  C O U RT ESY  FAC E B O O K ;  C O U R -

T ESY  G E R M A N  A E R O S PAC E  C E N T E R .  PAG E 

6 0 :  C LO C K W I S E  F R O M  TO P  L E F T :  P H OTO 

BY  S A M  K A P L A N ;  C O U RT ESY  O N C O U R S E ; 

C O U RT ESY  A X E ;  C O U RT ESY  B S X .  PAG E  6 1 : 

C LO C K W I S E  F R O M  TO P  L E F T :  P H OTO  BY  S A M 

K A P L A N ;  C O U RTS E Y  S H A R K BA N Z ;  C O U R -

T ESY  C A L L AWAY ;  C O U RT ESY  H Y D R A - L I G H T. 

PAG E  6 4 :  C O U RT ESY  O P E N WO R K S  E N G I -

N E E R I N G .  PAG E  6 6 :  C LO C K W I S E  F R O M 

L E F T :  P H OTO  BY  S A M  K A P L A N ;  C O U RT ESY 

 M E TAS E N O R .  PAG E  6 7 :  C LO C K W I S E  F R O M 

L E F T :  C O U RT ESY  K N I G H TS C O P E ;  P H OTO  BY 

S A M  K A P L A N ;  C O U RT ESY  DA R PA ,  PAG E  7 1 : 

C LO C K W I S E  F R O M  TO P  L E F T :  P H OTO  BY  S A M 

K A P L A N ;  C O U RT ESY  S A M S U N G ;  C O U RT ESY 

S H E R M A N  W I L L I A M S ;  C O U RT ESY  R E A X X ; 

C O U RT ESY  E M B E R ;  C O U RT ESY  N E LS O N ; 

C O U RT ESY  M O L E K U L E ;  P H OTO  BY  S A M 

K A P L A N ;  C O U RT ESY  N W I .  PAG E  7 6 :  C LO C K -

W I S E  F R O M  TO P  L E F T :  C O U RT ESY  S A M S U N G ; 

P H OTO  BY  S A M  K A P L A N ;  C O U RT ESY  D O P -

P L E R  L A B S .  PAG E  7 7 :  C LO C K W I S E  F R O M 

TO P  L E F T :  C O U RT ESY  AC E R ;  P H OTO  BY  S A M 

K A P L A N ;  C O U RT ESY  S EC U R I F I ;  C O U RT ESY 

M OTO R O L A ;  C O U RT ESY  P E B B L E ;  C O U R -

T ESY  J I B O .  PAG E  7 8 :  P H I L I P P  S C H M I D L I /

B LO O M B E R G  V I A  G E T T Y  I M AG ES .  PAG E  8 0 : 

F R O M  TO P :  C O U RT ESY  L A M O N T - D O H E RT Y 

E A RT H  O B S E R VATO RY ;  S H U T T E R STO C K ; 

C O U RT ESY  T E B  T EC H ;  C O U RT ESY  Z AY E D 

N AT I O N A L  M U S EU M .  PAG E  8 1 :  C LO C K W I S E 

F R O M  TO P  L E F T :  A N DY  B R A N D L / G E T T Y 

I M AG ES ;  C O U RT ESY  T H YS S E N K R U P P ;  C O U R -

T ESY  M I T ;  C O U RT ESY  M AC K  R I D ES .  PAG E 

8 6 :  F R O M  L E F T :  P H OTO  BY  S A M  K A P L A N ; 

C O U RT ESY  W H ATS A P P ;  C O U RT ESY  T H AT 

D R AG O N  C A N C E R ;  P H OTO  BY  S A M  K A P L A N . 

T H I S  S P R E A D :  F R O M  L E F T ;  ATO M I C  I M AG -

E RY / G E T T Y  I M AG ES ;  C O U RT ESY  S N A P C H AT.
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TIME 2 hours

COST $35

DIFFICULTY •••••

Build a Record 
Player Powered 
by Wind

by 

THOM 

LEAVY
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+MATERIALS

of cellophane, 
the 7-inch foam 
circles, the record, 
and the adapter. 
Connect the bot-
tom 7-inch circle 
to the top one with 
three T-pins. 

4/Cut the six cups to 
11/2 inch tall. Use 
two T-pins apiece 
to fix them every 
33/4 inches along 
the edge of the 
7-inch circles.

5/Strip 1/2 inch of the 
headphone cable 
and 1 mm of each 
coated inner wire. 
Split the copper 
contact wire in two 
and use electrical 
tape to attach it 
to the electrical 
grounds of the 
phonograph car-
tridge (the lower 
two contact posts 
on the back when 
the needle faces 
down). Apply a 
drop of conductive 
glue and cover 
with tape.

6/Strip 1 mm of the 
headphone cable’s 
inner wires and 

1/Drill the exact cen-
ter of the plywood 
board until you can 
thread the screw 
through. Tighten it 
on with the washer 
and the hex nut, 
and cover it with a 
3-inch piece of the 
straw. Stabilize the 
board by placing 
adhesive putty 
under its corners.

2/Cut two 7-inch cir-
cles (traced from 
the record) and 
a 11/2-inch circle 
(traced from the 
45 rpm adapter) 
from the insulation 
foam. Drill out 
the circles’ exact 
centers so they 
will fit tightly over 
the straw and spin 
with little friction. 
Sand down rough 
edges. Cut three 
11/2 -inch circles 
from cellophane.

3/Line up the hex 
nut with the hole in 
the 11/2-inch foam 
circle, and drill out 
its shape. Slide the 
foam onto the hex 
nut, followed by 
the three pieces 

use electrical tape 
to connect them to 
the cartridge's top 
two posts. Apply 
wire glue and 
reseal the tape. 

7/Wrap a long piece 
of electrical tape 
from the end of 
the cartridge 
around the bundle 
of wires up to the 
headphone cable. 
Slide the bundle 
through a 7-inch 
length of Slurpee 
straw and tape 
the straw’s scoop 
end over the 
cartridge. Push a 
T-pin through the 
straw’s opposite 
end. This is the 
tone arm.

8/Fix a pushpin into 
one corner of the 
plywood and cover 
with a 3-inch 
length of straw. 
Top the straw with 
tape and push 
the tone arm’s 
T-pin through it 
so the arm can 
move freely. Set 
the needle on the 
record and plug in 
to a speaker.

+INSTRUCTIONS

•  11-by-11-inch 

plywood board 

•  ¼-by-2½-inch

machine screw 

•  AJC washer

•  ¼-inch hex

nut 

•  Two Slurpee

straws

•  Adhesive

putty

•  1-inch-thick

foam

insulation

sheet

•  7-inch record 

•  45 rpm

adapter (ours

came attached

to the

record)

•  9 square

inches of

cellophane

•  Box of T-pins

•  Six 8-ounce

Styrofoam

cups

•  Old headphone

cable

•  Phonograph

needle and

cartridge

•  Conductive

wire glue

•  Pushpin

•  Loud battery-

powered

speaker

DIGITAL MUSIC RELIES ON UNSEEN

technology to translate bits and bytes into 

tunes. An analog machine like a record 

player is much easier to understand. To 

make it even simpler, Popular Science built 

a motor-free device powered by the wind. 

This project is cheaper than a real record 

player, but the sound quality depends on 

the breeze’s speed, which can easily turn 

your songs into Alvin and the Chipmunks 

covers. For a steady source of air, try a fan 

or even an air-conditioning vent. 

TOOLS

Dremel Box cutter Wire stripper
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A strong enough 

wind can push the 

Styrofoam cups 

into motion. As 

they pick up 

speed, they spin 

the turntable.
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ABOUT A YEAR AGO, 26-YEAR-OLD COLIN COOK WAS SURFING OFF

Hawaii when a 13-foot-long tiger shark knocked him off the 
board, clamped onto his left leg, and dragged him underwater. 
Cook pummeled the shark’s nose. Then his leg gave way above 
the knee. Cook swam to the surface, and a nearby paddleboard-
er helped him to shore. Just one day after the attack, while he 

was still in his hospital bed after surgery to repair the 
wounds on his hands and leg, Cook began research-
ing how he could get back on the board. “I didn’t 
want to let this get between me and surfing,” he says. 

“With  
surfi ng, if 
you can’t

control  
your knee 

you 
collapse. 

– C O L I N  C O O K

Even a Shark Attack 
Can’t Stop This Surfer

by 

JIM 

RENDON

On Board

Cook’s experience building 

composite surfboards 

helped when he needed to  

make a prosthetic.

 But the news was grim: An 

above-the-knee amputation 

made pulling his legs under-

neath himself to stand on the 

board and then subtly shifting 

his weight to turn nearly impos-

sible. Only three above-the-knee 

amputees had ever even stood 

up on a surfboard. 

 After Cook moved back to his 

parents’ home in Rhode Island 

for a painful rehabilitation, he be-

gan talking with two childhood 

friends, Brendan Prior and Max 

Kramers—who design and build 

carbon-fiber racing-yacht com-

ponents—about creating the 

first above-the-knee prosthetic 

made specifically for surfing. 

 The leg needed to be stiff 

enough to support his weight 

and telegraph the feel of the 

board, yet have enough flex in 

the knee and ankle areas to al-

low him to quickly pop up and 

maneuver. “We wanted it to work 

like a knee so he could keep the 

center of gravity over the middle 

of his foot,” says Prior. 

 The first iteration, a bowed 

black composite strip with an 

inverted Y at the bottom, was 

so long that Cook could bare-

ly stand. For the next attempt, 

the team shortened the leg and 

changed the angle of the knee. 

They also added a small twist to 

the “foot” so it would pigeon-toe 

outward, which helped Cook’s 

stance and stability. 

 Just seven months after the 

attack, Cook began using the 

homemade prosthetic to surf 

off Rhode Island. It was awkward 

and hard at first, but he adapted 

his technique and continued 

making small adjustments to the 

leg. By this past August, he was 

back in Hawaii, surfing every day. 

 “This is the first thing in my 

life that feels like a huge accom-

plishment: to overcome this, to 

surf again, to develop my own 

prosthetic with my friends,” he 

says. “I almost have to say it out 

loud to believe it.”



    

Call with this code CVE5U for your 

free video & catalog showing lots of 

amazing projects you can cut on this 

robotic machine. 

“I designed and cut this 

bench from an actual 
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itself in 3 months 
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 -Ken Garcia, PlasmaCAM® machine owner 
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JEREMY FISHER WAS 11 YEARS OLD

when he designed his first costume: The 

self-described Star Wars junkie trans-

formed into bounty hunter Boba Fett for 

Halloween, crafting armor from milk jugs 

and papier-mâché, and raiding closets for 

anything resembling a Wookie scalp.

 Most recently, the artist and costume 

fanatic tackled a monster that had defied 

George Lucas. In Return of the Jedi, an ac-

tor was supposed to play the predatory 

alien Rancor. But the prop didn’t look be-

lievable, so filmmakers used a rod-operated 

puppet instead. “That sparked my imagina-

tion,” says Fisher. “The guys who made Star 

Wars couldn’t even design this costume.”

This past April, Fisher began to assem-

ble Rancor in the design studio attached 

to his Los Angeles home. He first built a 

T-shaped structure from PVC piping, then 

fashioned limbs and body from EVA foam 

normally used to pad floors. For wrinkled, 

warty skin, Fisher covered the body in poly 

foam—“the squishy stuff in seat cushions,” 

he says—and painted it with a spray gun. 

In July, he unveiled Rancor at San 

Diego Comic-Con. Wearing the heavy 

suit, Fisher says, felt like he “hiked a 

mountain and ran a marathon at the 

same time.” But the effort was worth it: 

“Nothing I have ever made,” he says, “has 

received as much attention.” 

by 

MATT

GILES

Revoltingly 
Real 
Cosplay

Quantum 
Mechanics 
for 
Everyone

To develop quantum
computers, we must
move atoms around
an array at top speed,
but not so fast that
their properties
change. Danish
physicists at Aarhus
University tried using
code to calculate this

 quantum speed limit,
but their algorithms’
answers were too
slow. So they made
a free mobile game
to let the public help.
The app, Quantum
Moves, depicts
atoms as sloshing
waves in troughs.

Players drag a trough
to the finish line
while  ensuring the
wave’s original and
final shapes match.
Researcher Jacob
Sherson says the
game uses people’s
intuition to find
the best solutions:

“Players are bringing
everyday experi-
ence that we can’t
easily encode into our
algorithms,” he says.
By plugging crowd-
sourced results into
their code, they can
find the ideal speed.
–RYAN F. MANDELBAUM

Killer App

Sweet Suit

After hundreds of work hours and $2,000, 
Fisher could bear to wear the bulky 60-pound 
6-foot-tall costume for only an hour at a time. 

Hackertainment

Manual



     

$3000 OFF
           Your Order

Free Exchanges • Easy Returns

Promo Code: MC9LHD6

Do You Suffer From:

VersoShock® U.S Patent #US8,555,526 B2. This product has not been evaluated by the FDA. Not intended to treat, cure or prevent any disease. Shoes
must be returned within 30 days in like-new condition for full refund or exchange. Credit card authorization required. See website for complete details.

Call 1(800) 429-0039
GravityDefyer.com/MC9LHD6

Gravity Defyer Corp.
10643 Glenoaks Blvd. Pacoima, CA 91331

                   Relieve pain

Don’t Forget
to check out our other 

products to relieve 
discomfort:

 Men’s Dress      Women’s Sandals     G-Comfort Insoles

      Londonian $165          Rosemary $89.95                  TF501, TF502

Stores Energy Returns Energy

_

Absorbs Harmful Shock

PROTECTION

WITH GRAVITY DEFYERS...

WITHOUT GRAVITY DEFYERS...

Energy Loss Weak PerformanceHarmful Shock

PAIN

Our patented VersoShock® technology provides the ultimate protection 
for the entire body in a way no other shoe can. It is designed to absorb 
harmful shock from the ground up, converting the shock into renewed 
positive energy for your next step. Having this kind of cushioning 
allows you to not only physically feel better, but improve your posture 
and be on your feet longer without any restrictions holding you back.

· Plantar Fasciitis

· Joint Pain

· Heel Pain

· Back/Knee Pain

· Bunions

· Heel Spurs

· Arthritis

· Neuropathy

I stand on cement fl oor 
eight hours a day, but my 
body just can’t take the 
pounding of walking or 
even standing. After trying 
Gravity Defyer shoes, 
I can keep my job and 
enjoy it pain free. I am 
Gravity Defyer’s #1 fan.Bobby S.

G-DEFY

ION

ION

Men Sizes 7.5-15

 - Black/Red TB90022MRG
 - Black   TB9025MBB

Women Sizes 5-11

 - Black/Blue TB9022FTL
 - Gray/Teal TB9022FGU

   $145 $11500
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How do you incorporate 
technology into cake?
When somebody asks for, say, the Millen-

nium Falcon—great cake, we’ve probably 

done it 60 or 70 times—I go, “Maybe 

we can put some bright blue lights on 

the back so it looks like it’s taking off; 

it would be really cool if you had some 

smoke shooting out of here.” I’m always 

looking to add tech but only where it fits, 

like a cake of a robot or a spaceship. For a 

wedding cake, I’m not trying to convince 

brides, “Let’s make this levitate.” 

Have you had any epic failures?
Before I had a show, the Food Network 

invited me to make a cake of Elvis in this 

big competition. I wanted a cake spinning 

around on Elvis’ guitar. I couldn’t find a 

motor, but I found a disco ball I could take 

apart. And then I’m on TV, I hook up the 

disco ball’s motor, I turn it on, and noth-

ing happens. I realize a little motor like 

that is meant to spin a perfectly balanced 

ball; it’s not going to spin a 4-pound cake. 

It was so anticlimactic. 

What’s a cake hack you 
are really proud of?
One time we made a DNA strand, 4 feet 

tall, for Walter Reed [Army Medical 

Center]. It was just a stack of 8-inch 

cakes, a pillar—and pillars are not strong. 

We’re like, “How are we going to get this 

thing from Baltimore to D.C.?” We took a 

dowel, hammered it all the way through 

the cake from top to bottom, and bolted 

it underneath the big wooden base th e 

cake was sitting on. Then I drilled a hole 

in the roof of my van and bolted a hook 

down. I hung the cake from the top of the 

van, like a gimbal, and drove it to D.C. Oh 

man, it was nerve-wracking. I got it down 

there, and I was like, “I am a genius.”

LONG BEFORE HE WAS A TELEVISION STAR,

Duff  Goldman expressed his artistic side 
through graffiti. “I wasn’t a bad kid,” he 
says. “I was just destroying public prop-
erty and causing hundreds of thousands 

of dollars worth of damage.” Goldman’s art teacher 
intervened and taught the young delinquent how
to weld, inducing a lifelong love of tinkering. Today,
Goldman creates towering cakes that are as much 
high-tech fondant sculpture as they are dessert.
These edible constructions caught the eye of the Food 
Network, which gave Goldman’s shop—Charm City 
Cakes in Baltimore, Maryland—its own television
show. Popular Science spoke with the Ace of Cakes
personality about hacking pastry.

Surprising History 
of the  Ace of Cakes
by 

MATT 

GILES

Chewbaker

Goldman and his 

team made this 

edible replica of the

Millen nium Falcon.
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© 2016 Consumer Cellular, Inc. New service activation on approved credit. Cellular service is not available in all areas and is subject to system limitations. Terms and Conditions subject to change. Consumer 
Cellular received the highest numerical score among 8 non-contract wireless providers in the J.D. Power 2016 Wireless Customer Care Full Service Study – Vol. 2., based on 2,543 total responses, measuring 
the perceptions and experiences of current customers who contacted their carrier’s customer care department within the past three months, surveyed January-June 2016. Your experiences may vary. Visit 
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CALL CONSUMER CELLULAR AT 

(888) 705-4643
VISIT US ONLINE AT

ConsumerCellular.com/4643
ALSO AVAILABLE AT

RISK
FREE
GUARANTEE

100%

BRING YOUR OWN PHONE—
OUR SIM CARDS ARE FREE.

OUR AVERAGE CUSTOMER
PAYS JUST $22.61 A MONTH.

100% U.S. BASED
CUSTOMER SUPPORT.

99%
OF THE U.S.

POPULATION

NATIONWIDE
COVERAGE

“Highest in Customer Service among
    Non-Contract Wireless Providers.”

CONSUMER CELLULAR HAS BEEN RECOGNIZED BY J.D. POWER

LOW PRICES

Our average customer’s monthly bill is just $22.61* for 

everything they need—many pay even less as our 

straightforward, no-contract plans start at just $10/month.  

A VARIETY OF PHONES

We of er phones that fi t any lifestyle, from simple fl ip phones 

to top-of-the-line smartphones—including iPhone models. 

You can also bring a Consumer Cellular compatible phone 

and we’ll ship you a SIM card for free.

SHARED CONNECTIONS

You can share plan minutes, text messages and web data 

for only $10 per month per additional line.

FREE ACTIVATION

Activation is free for any new phone or SIM card—a $35 value. 

100% RISK-FREE GUARANTEE

If you’re not satisfi ed within the fi rst 30 days, 300 minutes, 

300 texts or 300MB of web data, whichever comes fi rst, 

cancel and pay nothing—completely hassle-free.

AARP MEMBER BENEFITS

Consumer Cellular has been an AARP provider since 2008, 

and we are proud to of er AARP members special benefi ts 

with our service, including a discount on service every month.

GREAT VARIETY OF 
PHONES AND DEVICES.
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IN A CONTENTIOUS ELECTION, WE

can at least agree on one thing: Long 

polling-place lines are the worst. The 

Presidential Commission on Election 

Administration recommends that elec-

tion offi  cials track those wait times. But, 

says Daniel Zimmerman, principal com-

puter scientist at the election software company Free & Fair, “poll workers 

are already overworked.” That’s why he created a tech solution to track the 

crowds: a DIY device called Qubie. 

The Qubie prototype is simply a Raspberry Pi computer connected to a 

Wi-Fi network adapter and a portable power source. Open-source software 

uses the adapter to count the wireless transmitters—i.e., cellphones—in a 

given area, without collecting personal identifying information. For now, the 

resulting data is sent to Free & Fair’s proprietary software for analysis. The 

engineers tested Qubie during the California primaries this June and plan 

to deploy them in several more polling places for the general election. This 

information will help them learn more about polling-place 

traffic, including the best times to vote. Eventually, Zim-

merman hopes to produce a cheaper version of Qubie that 

can update a public-facing website in real time, alerting 

people to how long their wait will be at their polling place.

Beat the 
Lines at 
the Polls 

by 

RYAN F. 

MANDELBAUM

1/Qubie is made from DIY materials. 2/The 
Raspberry Pi computer fits in a soap-bar-size 
plastic case. 3/A Wi-Fi network adapter plugs 
in to identify the presence of wireless devices. 

4/A rechargable battery provides power.

3

Prototypes

2

4
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The ALL NEW DR® Leaf Vacuum is designed 
from the top down to make yard cleanup 
easier, faster, and more thorough than ever 
before. And for a limited time we are offering 
them at incredible low introductory prices!

Unload with just one hand!

Doubles as a utility trailer!

LOWEST PRICE EVER
on DR® Leaf and Lawn Vacuums!     

Rated #1 in Vacuum Power

Easy, 1-Hand Dumping 

Stores Flat in Minutes

Converts to a Utility Trailer

RATED

#1
in VACUUM

POWER
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DRrediplow.com  93
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Call for a FREE DVD and Catalog!*
Includes product specifi cations and factory-direct offers.

888-201-6350

DRleafvac.com  

TOLL

FREE

Tough Enough For Any Snowstorm!
•  No Hydraulics or Electric Components  • Heavy-Duty Rubber Blade Edge 
• Receiver Hitch Included

Easy-On, Easy-Off 
Snow Plow

Plow your own 
driveway and save!
Pays for itself quickly if you currently
hire a plow. Don’t struggle snow-
blowing your entire driveway…
give yourself a break with the 
DR® Redi-Plow™! 

For trucks,
SUVs, 
ATVs, 
UTVs.
Attaches to 
a front receiver hitch (included). 
Automatically engages when you drive forward and releases when you 
reverse. Works on gravel or pavement. Can be locked in travel position.

One pass and you’re free to go! Never be trapped waiting 
for a snow plow again. The DR® Redi-Plow™ is light enough for one person 
to handle. Clear your parking area, and a path to the barn with ease!

Perfect for Homeowners!

FREE
SHIPPING

1 YEAR

TRIAL
SOME LIMITATIONS APPLY. CALL OR GO ONLINE FOR DETAILS.

EASY
FINANCING

* NO DVD FOR REDI-PLOW



  

 
 

 

For over 25 years, The Great Courses has brought 
the world’s foremost educators to millions who 
want to go deeper into the subjects that matter 
most. No exams. No homework. Just a world of 
knowledge available anytime, anywhere. Download 
or stream to your laptop or PC, or use our free 
mobile apps for iPad, iPhone, or Android. Over 550 
courses available at www.TheGreatCourses.com.

Writing Great Fiction: 
Storytelling Tips 
and Techniques

Taught by Professor James Hynes
NOVELIST AND WRITING INSTRUCTOR

LECTURE TITLES

1. Starting the Writing Process

2. Building Fictional Worlds through Evocation

3. How Characters Are Dif erent from People

4. Fictional Characters, Imagined and Observed

5. Call Me Ishmael—Introducing a Character

6. Characters—Round and Flat, Major and Minor

7. The Mechanics of Writing Dialogue

8. Integrating Dialogue into a Narrative

9. And Then—Turning a Story into a Plot

10. Plotting with the Freytag Pyramid 

11. Adding Complexity to Plots

12. Structuring a Narrative without a Plot

13. In the Beginning—How to Start a Plot

14. Happily Ever After—How to End a Plot

15. Seeing through Other Eyes—Point of View

16. I, Me, Mine—First-Person Point of View

17. He, She, It—Third-Person Point of View

18. Evoking Setting and Place in Fiction

19. Pacing in Scenes and Narratives

20. Building Scenes

21. Should I Write in Drafts?

22. Revision without Tears

23. Approaches to Researching Fiction

24. Making a Life as a Fiction Writer

Writing Great Fiction: 
Storytelling Tips and Techniques
Course no. 2541 | 24 lectures (30 minutes/lecture)

Discover the Secrets of
the Writer’s Craft
Writing great fiction isn’t a gift reserved for the talented few. There 
is a craft to storytelling that can be learned, and studying writing 
techniques can be incredibly rewarding—both personally and 
professionally. Even if you don’t have ambitions of penning the next 
Moby-Dick, you’ll find value in exploring all the elements of fiction.

From evoking a scene to charting a plot, Writing Great Fiction: 
Storytelling Tips and Techniques offers a master class in storytelling. 
Taught by novelist James Hynes, a former visiting professor at the 
famed Iowa Writers’ Workshop, these 24 insightful lectures show you 
the ins and outs of the fiction writer’s craft. A wealth of exercises will 
inspire you to practice the many techniques you learn. Professor Hynes 
is an able guide, showing you what has worked for him and other 
novelists, and pointing out pitfalls to avoid. Writing Great Fiction is 
truly an exceptional course for anyone interested in storytelling.

Of er expires 12/31/16

THEGREATCOURSES.COM/7PS
1-800-832-2412
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170%
off

DVD $269.95 NOW $79.95

CD $199.95 NOW $59.95
+$10 Shipping, Processing, and Lifetime Satisfaction Guarantee

Priority Code: 133701
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SOFTWARE ENGINEER JAMES NEWMAN KNEW  

how computers worked—but he wanted to see how 

the data flowed inside them. So four years ago, at his 

home in Cambridge, England, he began building a 

massive processor out of individual transistors, rath-

er than the tiny ones used in silicon chips. He then 

added LEDs to every logic gate (the building blocks 

of a circuit that produce the 1s and 0s) to display the 

data movement in real time.

The machine grew far larger than he’d ever 

 intended. “I just got suckered into it bit by bit,” he 

says. By the time Newman finished 

the “megaprocessor” this summer, 

it stood 6 feet high and 30 feet long, 

weighed more than 1,000 pounds, and 

His Room-Size 
Computer Plays 
Tic-Tac-Toe

by 

COBY 

McDONALD

Cost, in 

thousands of 

dollars, of 

building the 

megaprocessor

50
took up most of his living room. The machine consists 

of more than 40,000 transistors and 10,000 LEDs. But 

the massive body belies a wimpy brain: With just a 16-

bit processor, it can run only simple programs. So far, 

Newman has taught it to play Tetris and Tic-Tac-Toe.

Now he is seeking a new home for the megaproces-

sor, preferably a school or museum, where it could be 

used for education. “It could help show people what 

goes on inside the things they use,” Newman says. In 

the meantime, he’s been showing it off to friends and 

family. “Of course,” he says, “they all think I’m mad.” 
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WAKE UP TO

SERIOUS 

SLEEP TECH

866.636.3700

DREAMCELL™ TECHNOLOGY

Reverie’s patented foam springs create a 

new level of customization on both sides of the mattress.

-V\Y�KPќ�LYLU[�KLUZP[PLZ��HYYHUNLK�PU�H�ZWLJPÄ�J�WH[[LYU�

MVY�`V\�HUK�`V\Y�WHY[ULY�IHZLK�VU�`V\Y�ZPaL��ZSLLWPUN�

positions and personal preferences. 

OEKO-TEX®�:[HUKHYK�����*LY[PÄ�LK�UH[\YHS�TH[LYPHSZ�HUK�

the DreamCell construction of our mattress allow better 

HPYÅ�V^�HUK�IYLH[OHIPSP[`�[OYV\NOV\[�[OL�UPNO[��

RESONANT FREQUENCY MASSAGE

Our patented massage technology uses 3D waves to 

JYLH[L�H�NLU[SL�THZZHNL�[OH[�Z[PT\SH[LZ�ISVVK�Å�V^�HUK�

OLSWZ�YLK\JL�WHPU��;OLYL�HYL����KPќ�LYLU[�PU[LUZP[`�SL]LSZ��

as well as individual head and foot controls.

ENVIABLE ELECTRONICS

Wireless remote with both programmable and pre-set positions 

including Zero Gravity and Anti Snore. Under-the-bed nightlight.* 

NIGHTSTAND APP FOR IPHONE

Raise-you-awake alarm helps you wake up with a gentle 

THZZHNL��OLHK�LSL]H[PVU�VY�IV[O��*YLH[L�WLYZVUHSPaLK�ILK[PTL�

routines that incorporate your favorite adjustable bed positions 

reverie.com

Try our bed at home for 101 nights** with no delivery or return fees. Call us 

today for a free info kit or visit Reverie.com to chat.

�(ZJPVU��33*�������(SS�YPNO[Z�YLZLY]LK�

**See website for details. 

Extra Soft Soft Medium Firm



  

#62MILLIONGIRLS

Globally, 62 million girls are not in school and even 

more are fighting to stay there. Girls empowered with 

an education will delay marriage, have fewer children, 

earn a higher income, and are more likely to invest in 

their families and communities. When girls gain skills, 

knowledge, and confidence, they break the cycle of 

poverty and help strengthen societies.

EDUCATE GIRLS, CHANGE THE WORLD. 

MY INCOME WILL 
INCREASE 20% WITH 
EVERY YEAR I STAY 
IN SCHOOL.

Take action to support the initiative: 

Learn more at LETGIRLSLEARN.GOV

Get involved at DONATE.PEACECORPS.GOV

Tell your friends:  #letgirlslearn and @peacecorps



We built SimpliSafe so anyone can install it (we’ve even 

seen an eight year old do it). There’s no hardwiring and no 

drilling needed...so you can skip the installation fees and 

save hundreds instead with our award-winning protection. 

SimpliSafe takes just 30 minutes to set-up and saves you 

hundreds. Make your home safe again.

SimpliSafe is award-winning protection for a 

fraction of the cost of traditional companies—

with no long-term contracts.  CNET calls it

 “…better, smarter home security” 
(CNET 2/14/14). 

SimpliSafe® Core Components

SimpliSafe® Glassbreak Sensor

SimpliSafe® Security Camera

SimpliSafe® Wireless Keypad

Secure your home for $14.99/mo at 
SimpliSafe.com/sci10

Try it with no long-term contract & a 60-day risk-free trial.

Protect Your Whole 
House in Under an Hour
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Go Ahead...

Ask Us Anything

ANSWERS BY  Melissa Klein ILLUSTRATIONS BY  Paul Blow

 Have a burning question? Email it to askanything@popsci.com or tweet it to @PopSci #AskAnything

studied what’s called the innate immune 

system, which is present in every cell, 

and how it responds to various tempera-

tures when the rhinovirus is present. In 

the lab, they examined airway cells from 

mice and found that the immune system 

produced fewer proteins called interfer-

ons at lower temperatures, allowing the 

cold virus to flourish. 

In a study published this year, they 

found corroborating results in human 

cells: At the warmer core body tem-

perature, innate immune pathways 

that block viral growth are more active, 

and an enzyme that degrades the viral 

 genome works better. Now the team is 

trying to better understand the defenses 

the body uses to suppress rhinovirus.

While wrapping a scarf around your 

nose to warm it up might help ward off a 

cold, Foxman recommends washing your 

hands so you don’t transmit the germs 

to your eyes, nose, or mouth in the first 

place. “If the virus isn’t in your nose, it 

can’t cause infection,” she says.

WE’VE ALL BEEN TOLD TO  

bundle up or we’ll catch cold. 

But science says the common 

cold is caused by the rhinovi-

rus, not the weather. Actually, according 

to researchers at Yale University, there just 

might be something to this old wives’ tale.

For decades, researchers have known 

that the rhinovirus replicates more read-

ily in cooler environments, such as the 

nasal cavity, rather than at the cozier core 

body temperature. The reason for this, ex-

plains Ellen Foxman, an assistant profes-

sor at Yale University School of Medicine, 

long remained a mystery. Scientists didn’t 

know whether the virus itself worked 

better at colder temperatures, or the im-

mune system worked worse. “No one 

could find anything,” she says.

Then Foxman and her colleagues 

CAN BEING COLD REALLY  
MAKE YOU SICK?

Q

Short answer  Yes

A

MAXIMIZE

YOUR 

POTENTIAL

Available for purchase with coupon in 
fi ne stores everywhere or online at:  

www.appliednutrition.com    
Enter Coupon Code:  012466

�

Consumer: Redeemable at retail locations only. Not valid for online or mail-order purchases. Retailer: 
Irwin Naturals will reimburse you for the face value plus 8 (cents) handling provided it is redeemed by 
a consumer at the time of purchase on the brand specifi ed. Coupons not properly redeemed will be void 
and held. Reproduction by any party by any means is expressly prohibited. Any other use constitutes 
fraud. Irwin Naturals reserves the right to deny reimbursement (due to misredemption activity) and/or 
request proof of purchase for coupon(s) submitted. Mail to: CMS Dept. 10363, Irwin Naturals, 1 Fawcett 
Drive, Del Rio, TX 78840. Cash value: .001 (cents). Void where taxed or restricted. ONE COUPON PER 
PURCHASE. Not valid for mail order/websites.  Retail only.

E XPIRES 01/ 31/17            MANUFACTURERS COUPON

SAVE $3

MAGNUM BLOOD-FLOW

SEXUAL PEAK PERFORMANCE

FOR MEN
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800-706-0480
BUY A PAIR AND SAVE $50

Use Offer Code  CX33 to get

GetMDHearingAid.com

Health  

©2016

Chicago Doctor Invents Affordable Hearing Aid
New nearly invisible digital hearing aid breaks price barrier

Digital Hearing Aid Outperforms
 Expensive Competitors

FREE Batteries for a Full Year!

The doctor evaluated the high priced digital hearing 
aids on the market, broke them down to their base 
components, and then created his own affordable 
version  — called the MDHearingAid AIR® for its 
virtually invisible, lightweight appearance.

Affordable Digital Technology

Using advanced digital technology, the MDHearingAid AIR®

automatically adjusts to your listening environment — prioritizing 
speech and de-emphasizing background noise. Experience all of 
the sounds you’ve been missing at a price you can afford. 

Doctors and paitents agree:

“AIR is the Best Digital Value!” 
“I am hearing things I didn’t know I was missing. Really     
ĂŵĂǌŝŶŐ	�/
ŵ�ǁĞĂƌŝŶŐ�ƚŚĞŵ�Ăůů�ƚŚĞ�Ɵ�ŵĞ	�     —Larry I., Indiana

“Almost work too well. I am a teacher and hearing much 
��ďĞƩ�Ğƌ�ŶŽǁ	�� �  —Lillian B., California

“I have used many expensive hearing aids, some over 
  $5,000. The AIRs have greatly improved my enjoyment 
��ŽĨ�ůŝĨĞ	����  —Sam Y., Michigan

�/�ǁŽƵůĚ�ĚĞĮ�ŶŝƚĞůǇ�ƌĞĐŽŵŵĞŶĚ�ƚŚĞŵ�ƚŽ�ŵǇ�ƉĂƟ�ĞŶƚƐ�

  with ŚĞĂƌŝŶŐ�ůŽƐƐ	�                  —Amy S., Audiologist, Indiana

NEARLY
INVISIBLE!

For the Lowest Price Call Today 
Plus FREE SHIPPING 

· Lowest-Priced FDA-Registered 
                         Digital Hearing Aid In America

· Doctor Designed, Audiologist Tested

·�����Top Rated Hearing Aid Online-
Thousands of Satisfi ed Customers

· Save Up To 90%

· Free Shipping

· Batteries Included!  
 Comes Ready To Use

100% Money Back Guarantee

Reported by J. Page 

Chicago: Board-certified physician Dr. S. Cherukuri has done it 
once again with his newest invention of a medical-grade, 
ALL-DIGITAL, affordable hearing aid.

This new digital hearing aid is packed with all the features of 
$3,500 competitors at a mere fraction of the cost. Now, most 
people with hearing loss are able to enjoy crystal clear, natural 
sound—in a crowd, on the phone, in the wind—without 
suffering through “whistling” and annoying background 
noise.

This sleek, fully programmed, light-weight, hearing aid is the 
outgrowth of the digital revolution that is changing our world. 
While demand for “all things digital” caused most prices to plunge 
(consider DVD players and computers, which originally sold for 
thousands of dollars and today can be purchased for less),  the cost of 
a digital medical-grade hearing aid remains out of reach.

Dr. Cherukuri knew that many of his patients would benefit 
but couldn’t afford the expense of these new digital hearing 
aids. Generally they are not covered by Medicare and most 
private health insurance plans.

Try it Yourself at Home
 With Our 45-Day Risk-Free Trial

Of course, hearing is believing and we invite you to try 

it for yourself with our RISK-FREE 45-DAY HOME TRIAL.
If you are not completely satisfied, simply return it within 

that time period for a full refund of your purchase price.

This doctor designed and approved hearing aid comes with 
a full year’s supply of long-life batteries. It delivers crisp, 
clear sound all day long and the soft flexible ear domes are 
so comfortable you won’t realize you’re wearing them. 



The U.S. Coast Guard, 

which is responsible 
for maintaining the 
equipment in roughly 400 
lighthouses across the 

country, has been using the same fog 
detector for more than two decades. 
It uses a projector to shine light across 
a given optical path, then measures 
and interprets the backscattered light. 
When the detector senses a drop in 
visibility, the unit sends a signal to the 
lighthouse’s electronic equipment, 
which then signals the foghorn to blow. 

But many of the old projectors are 
breaking down, and spare parts are no 
longer being made, according to the 
Coast Guard. They are also prone to 
misfiring, causing the horn to sound 
continuously in clear weather. So 
lighthouses are switching over to the 
Mariner Radio Activated Signal System, 
which allows boaters to activate fog-
horns themselves when they need help 
navigating during inclement weather. 
Using a standard VHF radio, the mari-
ner goes to a designated channel and 
keys (or taps on) the  microphone five 
times in a row. A receiver on the fog-
horn in the nearest lighthouse will then 
trigger its distinctive moan to sound 
for 60 minutes. That earsplitting signal 
can be heard for up to a half mile.

WHO BLOWS 
THE FOGHORN?

Q

Short answer  It’s 

automated

A

�  Concealed Display - $39
™ - $49      �  V1connection™ LE - $49

® - $69     Plus Shipping  /  Ohio residents add sales tax

Valentine Research, Inc.

Department No. YGN6

10280 Alliance Road

Cincinnati, Ohio 45242

Ph 513-984-8900

Fx  513-984-8976

Mike Valentine
Radar Fanatic

©
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www.valentine1.com

K-band false alarms driving you nuts?  
The problem: Barraged by 
K-band false alarms lately? 
Seems like they’re everywhere, 
and they hang on and on.

What changed? A new safety 
feature, the lane-change, or 
blind-spot, warning often uses 
K-band radar to “see” nearby cars.

V1 has the solution 
The old problem of K-band door-openers was 
self-limiting. Buildings don’t move. You’re soon out 
of range. But a blind-spot system may tag along 
with you for miles. You’re stuck, not knowing which 
car to maneuver away from.

Introducing Junk-K Fighter : It recognizes these 
junky false alarms and excludes them. And it’s now 
built into all new V1s.

 We can build one for you. Try it for 
30 days. If it doesn’t satisfy for any 
reason, send it back for a full refund.

NEW: Computerized Junk-K Fighter analyzes 

and rejects most blind-spot warning systems.

888-201-6350
DRlogsplitters.com

Call for FREE DVD and Catalog! 

TOLL-FREE

93
77
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SIMPLER

STRONGER

FASTER

•  So simple, no hydraulic 
pumps, valves, pistons, 
hoses or fl uids to leak 
or replace.

•  So strong its cast iron fl y-
wheel and steel components 
show almost no wear after splitting 
hundreds of cords.

•  So fast, splits anything a hydraulic splitter 
will in one-sixth the time!

$599
99

Now Starting at

NEW
Models

FREE SHIPPING 1  Y E A R  T R I A L

SOME LIMITATIONS APPLY

Ask Us Anything





 

 

 

 

 

Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 2/18/17. Limit one coupon per customer per day.

Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 2/18/17. Limit one coupon per customer per day.

Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 2/18/17. Limit one coupon per customer per day.

Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 2/18/17. Limit one coupon per customer per day.

SUPER

COUPON

SUPER

COUPON

SUPER

COUPON

SUPER

COUPON

How Does Harbor Freight 
Sell GREAT QUALITY Tools 

at the LOWEST Prices?

We have invested millions 
of dollars in our own 
state-of-the-art quality test 
labs and millions more in 
our factories, so our tools 
will go toe-to-toe with the 
top professional brands. 
And we can sell them for a 
fraction of the price because 
we cut out the middle man 
and pass the savings on to 
you. It’s just that simple! 
Come visit one of our 
700+ Stores Nationwide.

SUPER COUPON

20%
OFFANY 

SINGLE 
ITEM

SUPER

COUPON

SUPER

COUPON

Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 2/18/17. Limit one coupon per customer per day.

Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 2/18/17. Limit one coupon per customer per day.

Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 2/18/17. Limit one coupon per customer per day.

Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 2/18/17. Limit one coupon per customer per day.

Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 2/18/17. Limit one coupon per customer per day.

Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 2/18/17. Limit one coupon per customer per day.

Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 2/18/17. Limit one coupon per customer per day.

WOWSUPER 
COUPONWOWSUPER 

COUPON

Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. 
Offer good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 2/18/17. Limit one coupon per customer per day.

SUPER COUPON

LIMIT 1 - Cannot be used with other discount, coupon or prior 
purchase. Coupon good at our stores, HarborFreight.com or by 
calling 800-423-2567. Offer good while supplies last. Shipping 
& Handling charges may apply if not picked up in-store. Non-
transferable. Original coupon must be presented. Valid through 
2/18/17. Limit one FREE GIFT coupon per customer per day.

WITH ANY PURCHASE

700+ Stores
Nationwide

SUPER

COUPON

SUPER

COUPON

Limit 1 coupon per customer per day.  Save 20% on any 1 item 
purchased. *Cannot be used with other discount, coupon or any of the 
following items or brands: Inside Track Club membership, Extended 
Service Plan, gift card, open box item, 3 day Parking Lot Sale item, 
automotive lifts, compressors, fl oor jacks, saw mills, storage cabinets, 
chests or carts, trailers, trenchers, welders, Admiral, Badland, Bremen, 
CoverPro, Daytona, Diablo, Doyle, Earthquake, Franklin, Grant’s, Hercules, 
Holt, Jupiter, Lynxx, Maddox, Portland, Predator, Quinn, Stik-Tek, 
StormCat, Union, Vanguard, Viking. Not valid on prior purchases. Non-
transferable. Original coupon must be presented. Valid through 2/18/17. 

• 100% Satisfaction Guaranteed

• Over 30 Million Satisfi ed Customers

• No Hassle Return Policy

• HarborFreight.com

• 800-423-2567

• 700+ Stores Nationwide

• Lifetime Warranty
On All Hand Tools

At Harbor Freight Tools, the "comp at" price means that the same 
item or a similar functioning item was advertised for sale at or 
above the "comp at" price by another retailer in the U.S. within the 
past 180 days. Prices advertised by others may vary by location. 
No other meaning of "comp at" should be implied. For more 
information, go to HarborFreight.com or see store associate.

SUPER

COUPON

Customer Rating

Customer Rating

Customer Rating

Customer Rating

WOW SUPER COUPON

purchases after 30 days from original purchase with original receipt. 

Offer good while supplies last. Non-transferable. Original coupon must be 

presented. Valid through 2/18/17. Limit one coupon per customer per day.

$4799
comp at $59.99

SAVE 
20%

Customer Rating

3-IN-1 PORTABLE POWER PACK

WITH JUMP STARTER

ITEM  38391 /62376
62306 shown

$ 99
 

ITEM   69381
60338 shown

2 HP (63 CC) 2 CYCLE

 GAS RECREATIONAL
GENERATOR

WOW SUPER COUPON

purchases after 30 days from original purchase with original receipt. 

Offer good while supplies last. Non-transferable. Original coupon must be 

presented. Valid through 2/18/17. Limit one coupon per customer per day.

SAVE 
$73

Customer Rating

SAVE 
74%

10 PIECE DRAGONFLY 
SOLAR LED STRING LIGHTS

comp at $26.99

$699 

ITEM   62689 
60758 shown

$10999 comp at 
$319.01

  26", 4 DRAWER 
TOOL CART 
ITEM 95659 shown

61634/61952

SAVE 
$209

• 580 lb. capacity

Customer Rating

2500 LB. 
ELECTRIC WINCH 
WITH WIRELESS 
REMOTE CONTROL

ITEM 61258  shown
61840 /61297/68146comp at $159.99

$5999 SAVE 
$100

SAVE 
64%

 7 FT. 4" x 9 FT. 6" 
ALL PURPOSE WEATHER 

RESISTANT TARP 
ITEM 69249/69115/69137

69129/69121/877 shown

comp at $8.48

$299 

Customer Rating

$13999 

comp at $399

ITEM  69684 shown
 61969/61970

12" SLIDING COMPOUND 
DOUBLE-BEVEL MITER SAW 

WITH LASER GUIDE
Customer Rating

Customer Rating

$15999 

 2.5 HP, 21 GALLON 
125 PSI VERTICAL 
AIR COMPRESSOR 

ITEM  69091/67847  shown
61454/61693/62803

comp at $497  

SAVE 
$337

SAVE 
78%

$1299
$   

  

  

  

$   
$   

  

$  

  

 

comp at 
$59.97

 29 PIECE TITANIUM 
NITRIDE COATED
HIGH SPEED STEEL 
DRILL BIT SET 
ITEM 5889/62281/61637 shown

$5999
$   

comp at $119.99

 RAPID PUMP® 

• 3-1/2 Pumps Lifts 
Most Vehicles

• Weighs 34 lbs.

68053/62160
62496/62516

SAVE 
60%

comp at 
$29.99

 TORQUE WRENCH ES

YOUR CHOICE

$1199 

• Accuracy 
within ±4%DRIVE ITEM 

1/4" 2696/61277

3/8" 807/61276

1/2" 62431/239

Customer Rating

Item 239 
shown

Customer Rating
SAVE 
40%

TWO TIER 
COLLAPSIBLE 
EASY-STORE 

STEP LADDER

comp at $33.66  
$1999 

ITEM  67514 

• 225 lb. capacity

 20 TON 
SHOP PRESS 

ITEM  32879 /60603 shown
• Pair of arbor 

plates included

comp at $369 .99 

$15499 
SAVE 
$215

 1500 WATT DUAL 
TEMPERATURE 

HEAT GUN 
(572°/1112°) 

99 
comp at $31.47  

SAVE 
71%

ITEM 62340/62546 
63104/96289 shown

Customer Rating

Customer Rating

3-1/2" SUPER BRIGHT

NINE LED ALUMINUM

FLASHLIGHT
ITEM 69052 shown

69111/62522/62573

VALUE

$497 



Acura · Audi · BMW · Buick · Cadillac · Chevrolet · Chrysler · Dodge · Ferrari · Ford · GMC · Honda · Hummer · Hyundai · Infiniti 
Isuzu · Jeep · Kia · Land Rover · Lexus · Lincoln · Maserati · Mazda · Mercedes-Benz · Mercury · Mini · Mitsubishi · Nissan 
Oldsmobile ·  Plymouth · Pontiac · Porsche · Saab · Saturn · Scion · Subaru · Suzuki · Toyota · Volkswagen · Volvo · and more!

Accessories Available for 

Order Now: 800-441-6287
Canadian Customers
WeatherTech.ca

American Customers
WeatherTech.com

European Customers
WeatherTechEurope.com

© 2016 by MacNeil IP LLC

CUSTOM-FIT AUTOMOTIVE ACCESSORIES TO PROTECT YOUR VEHICLE

FloorLiner™
Cargo/Trunk Liner Side Window Deflector

Designed in USA - 

Handcrafted in Germany
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New! Doctor

Recommended The Reverse Aging Miracle

1-877-849-4777

��,PSURYHG�VOHHS�	�HPRWLRQDO�VWDELOLW\
��,QFUHDVHG�HQHUJ\�	�H[HUFLVH�HQGXUDQFH
��/RVV�RI�ERG\�IDW�
��,QFUHDVHG�ERQH�GHQVLW\
��,PSURYHG�PHPRU\�	�PHQWDO�DOHUWQHVV
��,QFUHDVHG�PXVFOH�VWUHQJWK�	�VL]H
��5HYHUVH�EDOGQHVV�	�FRORU�UHVWRUHG
��Regenerates Immune System

��6WUHQJWKHQHG�KHDUW�PXVFOH
��&RQWUROOHG�FKROHVWHURO

��&RQWUROOHG�PRRG�VZLQJV
��:ULQNOH�GLVDSSHDUDQFH
��5HYHUVH�PDQ\�GHJHQHUDWLYH�
�GLVHDVH�V\PSWRPV
��+HLJKWHQHG�ILYH�VHQVHV�DZDUHQHVV
��,QFUHDVHG�VNLQ�WKLFNQHVV�	�WH[WXUH

)URP�WKH�ODQGPDUN�ERRN�*URZ�<RXQJ�ZLWK�
+*+�FRPHV�WKH�PRVW�SRZHUIXO��RYHU�WKH�
FRXQWHU�KHDOWK�VXSSOHPHQW�LQ�WKH�KLVWRU\�RI�
PDQ���+XPDQ�JURZWK�KRUPRQH�ZDV�ILUVW�
GLVFRYHUHG�LQ������DQG�KDV�ORQJ�EHHQ�WKRXJKW�
E\�WKH�PHGLFDO�FRPPXQLW\�WR�EH�QHFHVVDU\�
RQO\�WR�VWLPXODWH�WKH�ERG\�WR�IXOO�DGXOW�VL]H�
DQG�WKHUHIRUH�XQQHFHVVDU\�SDVW�WKH�DJH�RI�����
5HFHQW�VWXGLHV��KRZHYHU��KDYH�RYHUWXUQHG�WKLV�
QRWLRQ�FRPSOHWHO\��GLVFRYHULQJ�LQVWHDG�WKDW�WKH�
QDWXUDO�GHFOLQH�RI�+XPDQ�*URZWK�+RUPRQH�
�+*+���IURP�DJHV����WR�����WKH�DYHUDJH�DJH�DW�
ZKLFK�WKHUH�LV�RQO\�D�WUDFH�OHIW�LQ�WKH�ERG\��
DQG�LV�WKH�PDLQ�UHDVRQ�ZK\�WKH�WKH�ERG\�DJHV�
DQG�IDLOV�WR�UHJHQHUDWH�LWVHOI�WR�LWV����\HDU�ROG�
ELRORJLFDO�DJH�

/LNH�D�SLFNHG�IORZHU�FXW�IURP�WKH�VRXUFH��ZH�
JUDGXDOO\�ZLOW�SK\VLFDOO\�DQG�PHQWDOO\�DQG�
EHFRPH�YXOQHUDEOH�WR�D�KRVW�RI�GHJHQHUDWLYH�
GLVHDVHV��WKDW�ZH�VLPSO\�ZHUHQ¶W�VXVFHSWLEOH�WR�
LQ�RXU�HDUO\�DGXOW�\HDUV�

0RGHUQ�PHGLFDO�VFLHQFH�QRZ�UHJDUGV�DJLQJ�DV�
D�GLVHDVH�WKDW�LV�WUHDWDEOH�DQG�SUHYHQW�
DEOH�DQG�WKDW�³DJLQJ´��WKH�GLVHDVH��LV�
DFWXDOO\�DFRPSLODWLRQ�RI�YDULRXV�
GLVHDVHV�DQG�SDWKRORJLHV��IURP�
HYHU\WKLQJ��OLNH�D�ULVH�LQ�EORRG�JOXFRVH�
DQG�SUHVVXUH�WR�GLDEHWHV��VNLQ�ZULQNOLQJ�
DQG�VR�RQ��$OO�RI�WKHVH�DJLQJ�V\PSWRPV�
FDQ�EH�VWRSSHG�DQG�UROOHG�EDFN�E\�
PDLQWDLQLQJ�*URZWK�+RUPRQH�OHYHOV�LQ�

WKH�EORRG�DW�WKH�VDPH�OHYHOV�+*+�H[LVWHG�LQ�
WKH�EORRG�ZKHQ�ZH�ZHUH����\HDUV�ROG�

7KHUH�LV�D�UHFHSWRU�VLWH�LQ�DOPRVW�HYHU\�FHOO�LQ�
WKH�KXPDQ�ERG\�IRU�+*+��VR�LWV�UHJHQHUDWLYH�
DQG�KHDOLQJ�HIIHFWV�DUH�YHU\�FRPSUHKHQVLYH�

*URZWK�+RUPRQH�ILUVW�V\QWKHVL]HG�LQ������
XQGHU�WKH�5HDJDQ�2USKDQ�GUXJ�DFW��WR�WUHDW�
GZDUILVP��ZDV�TXLFNO\�UHFRJQL]HG�WR�VWRS�
DJLQJ�LQ�LWV�WUDFNV�DQG�UHYHUVH�LW�WR�D�UHPDUN�
DEOH�GHJUHH���6LQFH�WKHQ��RQO\�WKH�OXFN\�DQG�
WKH�ULFK�KDYH�KDG�DFFHVV�WR�LW�DW�WKH�FRVW�RI�
��������86�SHU�\HDU�

7KH�QH[W�ELJ�EUHDNWKURXJK�ZDV�WR�FRPH�LQ�
�����ZKHQ�D�JURXS�RI�GRFWRUV�DQG�VFLHQWLVWV��
GHYHORSHG�DQ�DOO�QDWXUDO�VRXUFH�SURGXFW�ZKLFK�
ZRXOG�FDXVH�\RXU�RZQ�QDWXUDO�+*+�WR�EH�
UHOHDVHG�DJDLQ�DQG�GR�DOO�WKH�UHPDUNDEOH�
WKLQJV�LW�GLG�IRU�\RX�LQ�\RXU���¶V���1RZ�
DYDLODEOH�WR�HYHU\�DGXOW�IRU�DERXW�WKH�SULFH�RI�
D�FRIIHH�DQG�GRQXW�D�GD\�

*+5�QRZ�DYDLODEOH�LQ�
$PHULFD��MXVW�LQ�WLPH�IRU�
WKH�DJLQJ�%DE\�%RRPHUV�
DQG�HYHU\RQH�HOVH�IURP�
DJH����WR����ZKR�GRHVQ¶W�
ZDQW�WR�DJH�UDSLGO\�EXW�
ZRXOG�UDWKHU�VWD\�\RXQJ��
EHDXWLIXO�DQG�KHDOWK\�DOO�
RI�WKH�WLPH�

7KH�QHZ�+*+�UHOHDVHUV�DUH�ZLQQLQJ�FRQYHUWV�
IURP�WKH�V\QWKHWLF�+*+�XVHUV�DV�ZHOO��VLQFH�
*+5�LV�MXVW�DV�HIIHFWLYH��LV�RUDO�LQVWHDG�RI�
VHOI�LQMHFWDEOH�DQG�LV�YHU\�DIIRUGDEOH�

*+5�LV�D�QDWXUDO�UHOHDVHU��KDV�QR�NQRZQ�VLGH�
HIIHFWV��XQOLNH�WKH�V\QWKHWLF�YHUVLRQ�DQG�KDV�QR�
NQRZQ�GUXJ�LQWHUDFWLRQV��3URJUHVVLYH�GRFWRUV�
DGPLW�WKDW�WKLV�LV�WKH�GLUHFWLRQ�PHGLFLQH�LV�
VHHNLQJ�WR�JR��WR�JHW�WKH�ERG\�WR�KHDO�LWVHOI�
LQVWHDG�RI�HPSOR\LQJ�GUXJV���*+5�LV�WUXO\�D�
UHYROXWLRQDU\�SDUDGLJP�VKLIW�LQ�PHGLFLQH�DQG��
OLNH�DQ\�PRGHUQ�OHDS�IURJ�DGYDQFH��PDQ\�RWKHUV�
ZLOO�EH�OHIW�LQ�WKH�GXVW�KROGLQJ�WKHLU�OLPLWHG��RU�
XVHOHVV�GUXJV�DQG�UHPHGLHV�

,W�LV�QRZ�WKRXJKW�WKDW�+*+�LV�VR�FRPSUHKHQ�
VLYH�LQ�LWV�KHDOLQJ�DQG�UHJHQHUDWLYH�SRZHUV�WKDW�
LW�LV�WRGD\��ZKHUH�WKH�FRPSXWHU�LQGXVWU\�ZDV�
WZHQW\�\HDUV�DJR��WKDW�LW�ZLOO�GLVSODFH�VR�PDQ\�
SUHVFULSWLRQ�DQG�QRQ�SUHVFULSWLRQ�GUXJV�DQG�
KHDOWK�UHPHGLHV�WKDW�LW�LV�VWDJJHULQJ�WR�WKLQN�RI�

7KH�SUHVLGHQW�RI�%,(�+HDOWK�3URGXFWV�VWDWHG�LQ�
D�UHFHQW�LQWHUYLHZ��,¶YH�EHHQ�ZDLWLQJ�IRU�WKHVH�
SURGXFWV�VLQFH�WKH���¶V���:H�NQHZ�WKH\�ZRXOG�
FRPH��LI�RQO\�ZH�FRXOG�VWD\�KHDOWK\�DQG�OLYH�
ORQJ�HQRXJK�WR�VHH�WKHP��,I�\RX�ZDQW�WR�VWD\�RQ�
WRS�RI�\RXU�JDPH��SK\VLFDOO\�DQG�PHQWDOO\�DV�
\RX�DJH��WKLV�SURGXFW�LV�D�ERRQ��HVSHFLDOO\�IRU�
WKH�KLJKO\�VNLOOHG�SURIHVVLRQDOV�ZKR�KDYH�PDGH�
ODUJH�LQYHVWPHQWV�LQ�WKHLU�HGXFDWLRQ��DQG�
H[SHULHQFH��$OVR�ZLWK�WKH�IDLOXUH�RI�&RQJUHVV�WR�
KRQRU�RXU�VHQLRUV�ZLWK�SKDUPDFHXWLFDO�FRYHUDJH�
SROLF\��LW¶V�PRUH�LPSRUWDQW�WKDQ�HYHU�WR�WDNH�
SUR�DFWLYH�VWHSV�WR�VDIHJXDUG�\RXU�KHDOWK���
&RQWLQXHG�XVH�RI�*+5�ZLOO�PDNH�D�UDGLFDO�
GLIIHUHQFH�LQ�\RXU�KHDOWK��+*+�LV�SDUWLFXODUO\�
KHOSIXO�WR�WKH�HOGHUO\�ZKR��JLYHQ�D�FKRLFH��
ZRXOG�UDWKHU�VWD\�LQGHSHQGHQW�LQ�WKHLU�RZQ�
KRPH��VWURQJ��KHDOWK\�DQG�DOHUW�HQRXJK�WR�
PDQDJH�WKHLU�RZQ�DIIDLUV��H[HUFLVH�DQG�VWD\�
LQYROYHG�LQ�WKHLU�FRPPXQLWLHV��)UDQN��DJH�����
ZDONV�WZR�PLOHV�D�GD\��SOD\V�JROI��EHORQJV�WR�D�
GDQFH�FOXE�IRU�VHQLRUV��KDG�D�JLUO�IULHQG�DJDLQ�
DQG�GRHVQ¶W�QHHG�9LDJDUD��SDVVHG�KLV�GULYHUV�WHVW�
DQG�LV�KDUGO\�HYHU�KRPH�ZKHQ�ZH�FDOO���*+5�
GHOLYHUV�

+*+�LV�NQRZQ�WR�UHOLHYH�V\PSWRPV�RI�$VWKPD��

$QJLQD��&KURQLF�)DWLJXH��&RQVWLSDWLRQ��/RZHU�

EDFN�SDLQ�DQG�6FLDWLFD��&DWDUDFWV�DQG�0DFXODU�

'HJHQHUDWLRQ��0HQRSDXVH��)LEURP\DOJLD��

5HJXODU�DQG�'LDEHWLF�1HXURSDWK\��+HSDWLWLV��

KHOSV�.LGQH\�'LDO\VLV�DQG�+HDUW�DQG�6WURNH�

UHFRYHU\�

Grow Young with HGHGrow Young with HGH
Choose LifeChoose Life

This program will make a radical difference in your health, 
appearance and outlook.  In fact we are so confident of the 
difference GHR can make in your life we offer a 100% 

refund on unopened containers.

BIE Health Products
3840 East Robinson Road

Box 139
Amherst, NY14228

All NaturalFormula

RELEASE YOUR OWN GROWTH HORMONE AND ENJOY:

DIV 2037839 ON

www.biehealth.us

ADVERTISEMENT

GHR
fotcudorPA htlaeHlabolG stcudorP

For more information or to

©copyright 2000
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Order Deadline: 12:00 Midnight, December 31, 2016

Please send me an Uncirculated 90-coin set 
of 1999-2008 Statehood, 2009 D.C. & 

U.S. Territories and 2010-Date National Park Quarters for 
ONLY $29.95 – reg. $178.00, plus FREE Shipping (limit 5 
sets). Also send my FREE Lincoln Bicentennial 4-coin set 
(one per customer, please).

✗ YES!

SPECIAL OFFER FOR NEW CUSTOMERS ONLY

Name __________________________________________

Address ___________________________  Apt#________

City  ____________________State____ Zip _________

E-Mail _______________________________________

Please print clearly

45-Day Money Back Guarantee of Satisfaction

Littleton Coin Co.®, Dept. 4JW402
1309 Mt. Eustis Rd, Littleton NH 03561-3737

Please send coupon to:

QTY  DESCRIPTION PRICE TOTAL

 90-Coin Quarter Set (limit 5 sets) $29.95

 Statehood Display Folders – SAVE Over 10%   $3.50

 National Park Display Folders – SAVE Over 10%   $3.50

FREE Shipping! Merchandise TOTAL  $

Add Custom 
Statehood Quarter, 
D.C. & U.S. 
Territories Display 
Folders and SAVE 
Over 10% at $3.50 
each (reg. $3.95)

Add Custom 
America’s 
National Park 
Quarter Display 
Folders and 
SAVE Over 10% at 
$3.50 each (reg. $3.95)

You SAVE!You SAVE!

Yours FREE!
when you order by deadline

Mail coupon or order at 
www.LittletonCoin.com/specials

America’s Favorite Coin Source • TRUSTED SINCE 1945

©
2

0
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C
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, 
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 C O M P L E T E  Uncirculated

90-Coin Collection
Never to be minted again!

Don’t miss a unique event in U.S. coinage  
 history! Since 1999, America’s quarters 

have featured special statehood, territory and 
national park designs – struck for 10 weeks each 
and then never again!  You can still get ALL 90 
quarters released to date in mint Uncirculated 
condition for only $29.95 – 83% OFF the 
regular price of $178.00, plus FREE SHIPPING.

Order by deadline and also get a FREE 
Uncirculated 4-coin set of 2009 Lincoln 

from our Free Examination Coins-on-
Approval Service, from which you may 

purchase any or none of the coins – return 
balance in 15 days – with option to cancel at 
any time. Order now and SAVE 83%!

S A V E 
8 3 %

Statehood Quarters

41816

41816

X

+

V

Card #: Exp. Date

��Check or Money Order payable to Littleton Coin Co.  

Charge my: � VISA � MasterCard

� � American Express � Discover

National Park QuartersD.C. & U.S. Territories
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Paint pens >>> ½ oz & 2 oz bottles
12 oz spray cans  >>>  Ready-to-spray pints,

quarts and gallons

YOU LITERALLY

WON’T HAVE TO

LIFT A
FINGER

Q
U

AL

ITY
ASSURAN

C
E

G

U
A R A N T E

E

O.E.M.

COLOR

MATCH

AUTOMOTIVETOUCHUP.COM

888-710-5192

With the press of a button, 

you can restore your car’s 

original paint. Our online 

videos will show you how to 

tackle most repairs in 

a single afternoon. 

>>>

Get in your comfort zone with an EPA-certi�ed 

outdoor wood furnace from Central Boiler.

• Controlled Heat - Set the thermostat where you want it.

• Peace of Mind - Keeping the �re outside eliminates the  
 dangers and mess associated with traditional indoor wood  
 stoves.

• Control Heating Costs - Wood is a renewable, inexpensive 
 and often free energy source.

CentralBoiler.com
800-248-4681

AVAILABLE FROM YOUR LOCAL CENTRAL BOILER DEALER

Central Boiler outdoor wood furnaces adapt easily to new or existing heating systems. It’s 
important that your outdoor furnace and system be properly sized and installed. See your 

local dealer for more information. ©2016 Central Boiler  |  ad7148

The Ultimate Wood Heat.

1Hɦ

Doctor designed, affordable state-of-the-art 
digital technology is discreet and easy to use. 

The VOLT Includes dual USB charging station 
and convenient carrying case. 

Try VOLT the 1Hɦ Rechargeable 

FDA-registered digital 
hearing aid with a 

45 Day RISK-FREE Home Trial

100% Money Back Guarantee.

GetMDHearingAid.com

Never Buy Batteries Again!

Call 800-908-6010
FREE SHIPPING Use code CP36

1ʑɦ

Lasts up to 
22 hours on a 
single charge.

RECHARGEABLE 

DIGITAL HEARING AID
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The Cyclone Rake hitches to any riding mower and turns weeks 
of hard work into a few easy hours. Powerful engine-driven 
vacuum mulcher lifts and pulverizes tons of leaves, pine straw 
and debris as you drive. In spring and summer it turns overgrown 
lawns into fairways.

Clear tons of leaves sitting down!

 Call: 1-800-592-8717
Visit: CycloneRake.com

Get A FREE 
INFORMATION KIT

Use Discount Code PS1116  when you call, or enter it on our website for a special offer. 
Woodland Power Products, Inc. • 72 Acton Street •  West Haven, CT 06516

•  Folds fl at for storage. You can even hang it on the wall!

•  5 different models to � t any property size

•  One-Year Risk-FREE Trial and FREE 3-Year Warranty

•  Affordable Factory-Direct Prices

Folds Up Flat 
for Storage!

End Backbreaking Work!
DANIEL STEIGER

CALL NOW TOLL FREE
1-877 550 9876

AND QUOTE PROMO CODE

TO RECEIVE PROMOTIONAL PRICE

Or visit our website

Enter promo code at checkout

www.timepiecesusa.com/pswr

PS6CWR

WARRIOR 

TURQUOISE RING

CARVED BY NATURE, 

WORN BY WARRIORS.

T
urquoise is perhaps the oldest stone 

in man’s history, the talisman of kings 

and warriors. It is a stone of protection, 

strong and opaque, yet soothing to the 

touch, healing to the eye, as if carved from 

an azure heaven and fallen to earth. Its 

unique shade of blue-green, lends it name, 

Turquoise.

NOW ONLY

$99
+S&P

RETAIL PRICE
$289
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Vial of 1/6 oz. added to 2-4 oz. of
your fragrance, worn daily lasts
4-6 months, or use it straight.

Athena 10X tm For Men $99.50
10:13 tm ForWomen $98.50
Cosmetics Free U.S. Shipping

Not in stores 610-827-2200

www.Athenainstitute.com
Athena Institute, 1211 Braefield Rd., Chester Springs, PA 19425 PS

Created by

Winnifred Cutler,

Ph.D. in biology from

U. of Penn, post-doc

Stanford.

Co-discovered human

pheromones in 1986

(Time 12/1/86; and
Newsweek 1/12/87)

10X increases
your attractiveness

Unscented
Fragrance Additives

tm

PROVEN EFFECTIVE IN 3
DOUBLE BLIND STUDIES

♥ Jesse (RI) “I would like to order a 3rd vial of 10X.
The effects are subtle but really quite interesting. I
am a medical examiner and have reviewed the
various products being advertised. Yours is the

only one that has real science behind it and I

like it a lot. I really do notice differences when I
wear it. One weekend I covered myself with 10X
and went out and was successful on a level I
never achieved before!”

Rotating Whiteboard Bulletin Towers

RotoCube
®

magnatag.com/towers

800 624 4154
700+ Stores Nationwide

HarborFreight.com  •  800-423-2567

QUALITY TOOLS AT RIDICULOUSLY LOW PRICES

HARBOR FREIGHT

SAVE 
$670

$35999 

LIMIT 3 - Good at our stores or HarborFreight.com or by calling 
800-423-2567. Cannot be used with other discount or coupon or prior 
purchases after 30 days from original purchase with original receipt. Offer 
good while supplies last. Non-transferable. Original coupon must be 
presented. Valid through 2/18/17. Limit one coupon per customer per day.

See Our Full Page Ad 
on Page 106

Customer Rating

SUPER COUPON

comp at 
$1029 .99 

 44", 13 DRAWER 
INDUSTRIAL QUALITY 

ROLLER CABINET • Weighs 
245 lbs.

ITEM     69387/62744 
63271/68784 shown

$37999 37999 
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 Call Chip Parham
 @

 212.779.5492 or em
ail: chip.parham

@
bonniercorp.com

CasCade 5000
Floating POND FOUNTAIN!

Aerator
Now Available Factory Direct!

 MSRP ($1100) You Pay $698.95!

NAME BRAND HEARING AIDS
60% SAVINGS

LLOYD HEARING AID

1-800-323-4212   www.lloydhearingaid.com

• All Makes & Models • Free Catalog

• Ranging from Analog to Ultimate Digital

• 45 Day Home Trial • 50 Yrs Experience

SOON THE GOVERNMENT

will enforce the “MARK” OF THE BEAST as

CHURCH and STATE unite! 

OFFER GOOD IN USA ONLY

Need your mailing address for FREE BOOKS /DVDS

TBSM, Box 99, Lenoir City, TN 37771

thebiblesaystruth@yahoo.com. 1-888-211-1715.

All you need to know about the Bible for Salvation. 
http:// aboutsalvation.blogspot.com/

Free CD, About Salvation. 
P.O. Box 156 Wartburg, TN 37887-0156

FREE

CONDUCTIVE SILVER EPOXY, Piant, 
Pens, Conductive carbon paint and tapes.

www.semsupplies.com

ELECTRICAL SUPPLIES & EQUIPMENT

GOLD/JEWELRY

WHERE SINGLES MEET
Browse Ads & Reply Free!

1-888-634-2628
Use FREE Code 3185, 18+

OF INTEREST TO MEN

LAKE OR POND? Aeration is your 1st step toward improved 
water quality. Complete Systems $169 - $369. Waterfall? - 
11,000gph Water Pump only 3.6 amps! 2yr warranty! Just 
$599.95 www.fishpondaerator.com 608-254-2735 ext. #3

POND & LAKE MANAGEMENT

HEALTH & FITNESS
GOT WARTS?

Electronic Wart Remover
100% successful home treament

(800) 645-0234
www.wartabater.com1-800-338-0531

parts-express.com.
Promo Code: PS9162

$10 off $125 order at

In Stock! 

Over

*Offer expires 12/31/16

zvoxaudio.com

®

• AccuVoice® uses advanced algorithms 

to lift voices out of background sounds.

• Dialogue is clear – even at low volumes.

• Hookup is simple. One connecting cord.

• High quality room-�lling sound.

• Patent-pending AccuVoice technology 

is the new standard for voice clarity.

60-Day Home Trial • Free Shipping 
Call 866-367-9869 • $24999

Can’t Hear
Voices On TV?

AccuVoice TV Speaker  
with Hearing Aid Technology.

These whiteboard walls give 
you and your team an unlimited 
blank slate that encourages 
original ideas and fosters out-
of-the-box solutions.

Magnetic Whiteboard Walls

WhiteWalls
®

WhiteWalls.com | 800-624-4154

liberator.com

CRAVING SOMETHING 

REALLY SWEET?

Underbed Dressers

ultimatebed.com

Put Up to 24 Drawers

Under Your Beds

STEAM CATALOG $6.95

Stationary Engines, Tractors, 
Trains, Trucks, Accessories & 
Stirling Hot Air Engines!

YESTERYEAR TOYS & BOOKS INC.
BOX 537•DEPT.PS•ALEXANDRIA BAY, NY 13607

1-800-481-1353 • www.yesteryeartoys.com
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I  W I S H  S O M E O N E  WO U L D  I N V E N T. . .

…A SHOE-BASED SMARTPHONE CHARGER 

Alex Viray, Systems Engineer, Suisun City, California
There are prototypes. One uses triboelectric material to  

turn friction into a harvestable electrostatic charge. “The ques-

tion,” says Xudong Wang, an engineering professor at the  

University of Wisconsin at Madison, “is whether we can make a 

product that’s comfortable, affordable, and long-lasting.” 

…MOSQUITO-REPELLENT PILLS 

Jen Schwartz, Popular Science Editor, New York
Our bodies produce odor compounds that attract and repel  

mosquitos. A pest-repellent pill would need to tell the  

body to make more of the latter. But it might not work long.  

“Mosquitos have been around for 140 million years,”  

says the American Mosquito Control Association’s Joe Conlon. 

“They’re extremely adaptable.”

...SELF-HEALING ASPHALT

Nick Kruger, Forklift Operator, Fort Wayne, Indiana  
It might come soon, says Erik Schlanger, professor of Materials  

Science at Delft University of Technology in the Netherlands.  

His prototype mixes tiny steel fibers into asphalt before it’s poured. If 

cracks appear, a truck with an induction coil drives over them,  

heating the fibers and melting an adhesive material to the asphalt.
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Want to know if your fantasy invention could become a reality? Tweet @PopSci or tell us on Facebook.



Get in touch with
a different kind of remote.

vw.com
Optional accessories shown. Always ensure that your vehicle is equipped with appropriate tires and equipment and always adjust your speed and driving style to the road, 
terrain, traffi c, and weather conditions. See Owner’s Manual for further details and important limitations. ©2016 Volkswagen of America, Inc.

Introducing the new Volkswagen Golf Alltrack with 4MOTION® all-wheel drive.
Soon to be everywhere.

When it comes to the moments we remember, how many take place in your living room? If you’re still 
trying to recall, perhaps it’s time to reacquaint yourself with a world beyond Wi-Fi, where the stunning 
beauty of a vista in front of you is not virtual reality but reality reality. The Golf Alltrack comes with 
4MOTION all-wheel drive, Off-Road Mode, and enough turbocharged power to motivate you off the couch. 
Because happiness favors the spontaneous.



It’s the beauty of a well-made choice.


