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Edge of Tomorrow pits humans against an alien invasion. 
Image courtesy of Warner Bros. Pictures. 
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humanoid aliens—this summer will 
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lance are being pushed by a 
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shoppers the world over. Popular 
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Clear Science, 
Clear Answers

THE OFFICE FOR 
CREATIVE RESEARCH
This month’s infographic, “The 

Whole Brilliant Enterprise” (page 

64), was made possible thanks 

to a trove of publicly accessible 

NASA documents. “This isn’t a 

pure time line of what happened,” 

says project lead Noa Younse. “It’s 

an impression of what NASA has 

accomplished throughout history,” 

The source code used to create 

the four-page visualization is freely 

available on GitHub. 

BOB PARKS
While waiting in the airport after 

a missed flight, Bob Parks and 

photojournalist Paul Shoul noticed 

a crowd forming around a man 

telling stories about his work in 

the repossession industry. Parks 

was intrigued by the sophistication 

of the tracking technology involved 

in repossessing cars , which he 

writes about in “Scan Artist” 

(page 50). His eventual ride-along 

in Cleveland—complete with a 

chase—showed him the power of 

the technology firsthand. 

BROOKE BOREL
Amidst the controversy surround-

ing whether to label genetically 

modified organisms (GMOs), 

contributing editor Brooke Borel 

saw an upswing in social-media 

posts voicing concerns about their 

safety. “There’s a lot of scary 

information out there, and I un-

derstand why people are nervous 

about where their food comes 

from,” Borel says. “So the goal of 

this story (page 56) is to focus on 

the science of common claims.”

ERIK SOFGE
For our annual feature about 

summer sci-fi movies (page 42), 

contributing editor Erik Sofge 

explored the real-world science 

behind the creatures in each film. 

“It’s interesting how many tropes 

within science fiction have sprouted 

from our study of evolution,” he 

says. Sofge was pleased to learn 

of one thing that scientists believe 

to be highly improbable: giant alien 

bugs. “I have a big phobia of bugs. 

It was a huge relief.”

From the Editor

Contributors

When I was in college, I worked in a genetics lab. 

It started out as an internship and then grew into 

a part-ti me job, which helped pay the bills. For the 

most part, the work was pretty mundane. I did a lot 

of pipetting, ran a lot of gels, and tried my best not to 

contaminate the samples (which I did more than a few 

times). Staying late to dig into some problem or yet 

another baffl  ing result, I often lost sight of why I was 

there: My job was to genetically modify plants.

words, modifying plant DNA—
since the dawn of agriculture. 

As I write, Vermont just 
passed the nation’s fi rst active 
law that would require food pro-
ducers to label GMO ingredients. 
Eighty-fi ve similar bills are in the 
works across the country. France 
just banned the cultivation of 
modifi ed corn, the only GMO 
crop cleared for planting in the 
E.U., and protestors are gearing 
up for a global March Against 
Monsanto, which, depending on 
whom you ask, could draw up to 
a few million participants. 

The mission here at Popular 
Science has always been simple: 
to report on the latest break-
throughs in science and tech-
nology and determine, as best 
we can, their impact on our lives 
now and in the future. We don’t 
have an agenda or ax to grind. 
But when we notice an issue that 
has a number of vocal groups 
standing on one side and an over-
whelming majority of scientists 
standing on another, it’s our job 
to help sort things out.

For that reason, we asked 
contributing editor Brooke Borel 
to dive into the controversy 
around GMOs and examine 
the science behind the most 
persistent concerns. What she 
found, I suspect, will clarify a lot 
of the confusion surrounding 
the subject. Even so, no single 
story will end the debate around 
GMOs entirely. There are other 
issues—labeling, testing, regula-
tion, and corporate control—that 
need to be addressed. Our duty 
is simply to communicate the 
science that exists on any given 
topic and let you, the readers, 
make up your own minds. 

Enjoy the issue.

Cliff  Ransom

Editor in Chief

Much as I hate to date myself, 
those were the early days of 
genetically modifi ed organisms 
(GMOs). My task was to alter the 
nitrogen-assimilation pathway 
in plants, so they could grow in 
poor soils with less fertilizer. 
The work could have opened 
large tracts of land to cultiva-
tion, particularly in parts of the 
developing world.

Eventually, I got kind of bored. 
Although a scientist in spirit, 
I was never suited to lab work. 
My interests were too broad. So 
I went into magazines instead. 

But in the years since, I have kept 
an eye on GMOs and the debate 
around them. What I’ve seen has 
been hard to reconcile. 

Since GMOs were commercial-
ized two decades ago, they have 
spurred hundreds of protests and 
millions of dollars’ worth of van-
dalism. Yet during the same peri-
od, they have helped raise global 
productivity, reduce insecticide 
use, and alleviate poverty. Scien-
tists modifying plant DNA have 
been portrayed as meddling with 
nature, even while humans have 
been breeding plants—in other 

  



That’s why we created the Name Your Price® Tool. 
We show you a range of options, and you pick the 

coverage that fi ts your budget. Putting you 
in control. Now that’s Progressive.©2014 Progressive Casualty Ins. Co. & affi liates. Price and 

coverage match limited by state law.

LEARN MORE. SCAN HERE.

  



008  /  POPULAR SCIENCE

C
O

L
O

R
O

F
T

IM
E

/G
E

T
T

Y
 I

M
A

G
E

S

F E E D / JULY 2014

Peer Review

I fi nd it altogether fi tting and proper that 

Randal Koene [“The Master Code,” May 

2014] was inspired by Arthur C. Clarke’s 

The City and the Stars. Koene is quoted 

saying “I began to think about our limits.” 

His work appears to be fulfi lling all three 

of Clarke’s laws of prediction. Indeed, Dr. 

Koene has gone from thinking about to 

interrogating to reestablishing our limits.  

Martin M. Jacobsen Amarillo, Texas

In the sidebar to the “The Master Code,” 

[“Mind Transfer Through Sci-Fi History,” 

May 2014] you left out a great historical 

mind-transfer example. The 1987 TV series 

Max Headroom was about a news reporter 

whose brain is uploaded to a computer 

after an accident, creating a rogue alter 

ego. Though the series lasted only 14 epi-

sodes, it was excellent.

James Matthew Sheffield, Vt.

Tweet out of  context

SWEET TWEET

IÕm sitting here with May 
@PopSci, digesting the Life 
Cycle of Ideas. Hard not to 
hear it as music! Great job.

B R A I N  F R E E Z E

T H E 
M A ST E R 
CO D E 
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E
verything felt possible at Transhuman Visions 2014, 

a conference in February billed as a forum for vision-

aries to “describe our fast-approaching, brilliant, and 

bizarre future.” Inside an old waterfront military depot in San 

Francisco’s Fort Mason Center, young entrepreneurs hawked 

experimental smart drugs and coffee made with a special 

kind of butter they said provided cognitive enhancements. A 

woman offered online therapy sessions, and a middle-aged 

conventioneer wore an electrode array that displayed his brain 

waves on a monitor as multicolor patterns. 

On stage, a speaker with a shaved head and a thick, black 

beard held forth on DIY sensory augmentation. A group called 

Science for the Masses, he said, was developing a pill that 

would soon allow humans to perceive the near-infrared spec-

trum. He personally had implanted tiny magnets into his outer 

ears so that he could listen to music converted into vibrations 

by a magnetic coil attached to his phone.

None of this seemed particularly ambitious, however, 

compared with the claim soon to follow. In the back of the 

audience, carefully reviewing his notes, sat Randal Koene, 

a bespectacled neuroscientist wearing black cargo pants, a 

black T-shirt showing a brain on a laptop screen, and a pair of 

black, shiny boots. Koene had come to explain to the assem-

bled crowd how to live forever. “As a species, we really only 

inhabit a small sliver of time and space,” Koene said when he 

took the stage. “We want a species that can be effective and 

influential and creative in a much larger sphere.”

Koene’s solution was straightforward: He planned to upload 

his brain to a computer. By mapping the brain, reducing its ac-

tivity to computations, and reproducing those computations in 

< / h 1 >

< p >  R a n d a l  K o e n e  p l a n s  t o  u p l o a d  o u r  b r a i n s  t o  a  c o m p u t e r .
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 <dfn> Broca’s  area  </dfn> 

 Transforms 

 thoughts into words 

 <dfn> Thalamus </dfn> 

 Relays data to brain parts 

 <dfn> Hypothalamus <dfn> 

 Controls  hormone 

 release 

 <dfn> Parietal  lobe </dfn> 

 Receives and 

 processes sensations 

 <dfn> Frontal  lobe  </dfn> 

 Plans and reasons 

 <dfn> Medulla </dfn> 

 Controls  vital  functions      

 such as pulse 

 <dfn> Motor strip </dfn> 

 Controls  movement 

 <dfn> Temporal  lobe  </dfn> 

 Processes sound 

 and stores memories 
 <dfn> Cerebellum <dfn> 

 Controls  balance and 

 coordinates f ine motor movement  

 <dfn> Occipital  lobe </dfn> 

 Processes images  

You can run from 
your problems, 

unless your 
problem is a 

cheetah.
@Ksofen

DEFINING DANGER

In her column, Erin Biba equated 
wildfires with floods and hurri-
canes and suggested higher 
homeowner insurance premiums 
[Next, May 2014]. That is too 
simplistic a solution for me, a 
wildland firefighter. Wildfire en-
vironments are a complex mix of 
fuels and terrain. Ranking homes 
by geographic zone is too general 
and could equate a safe house in 
a clearing with a vulnerable one 
in thick forest, creating a disin-
centive for proper siting and other 
protective measures.
John Walker Coaldale, Colo. 

We apologize . . . On page 24 of the May issue, we credited Toro engineers with 
changing the lawnmower’s fuel tank. Briggs & Stratton did that work. On page 27, 
we said the iPhone was the only smartphone to have a kill switch. Other phones can 
have them too. On page 70, we misstated the cost and number of Sprites aboard 
KickSat. There are 104 Sprites, not 120, and the cost was $75,000, not $375,000.  

CELEBRATING STEM  

I would like to thank Popular 

Science for the outstanding May 
2014 issue! The invention awards 
and the Nick Offerman article on 
working with your hands really 
reinforce the importance of prag-
matic learning, which students 
experience in technology and engi-
neering classes across the U.S. 
Philip A. Reed Norfolk, Va. 

@DEALVILLE

In May 2014, 

Ask Anything 

addressed the 

question of how 

colonies would 

grow food in 

space. Several 

readers still 

had lingering 

questions. Writer 

Daniel Engber 

responds.

Q: Have you considered sprouts 
as a permanent space-colony food 
source? Highly nutritious sprouts, 
such as bean sprouts, just need 
seeds and fresh water. Sprouts 
take very little enterprise to grow
Richard Hoffman 

Gladstone, Ore.

A: Sprouts are indeed quick to 

grow and quite nutritious, but 

they also require a large amount 

of water to produce, and they’re 

especially prone to bacterial 

contamination.

Q: Why not build a greenhouse-equipped 
ship in Earth orbit? The crops could be 
started prior to departure and, upon 
arrival to Mars, greenhouses could be 
detached and parachuted to the surface. 
Douglas R. Benn Spokane, Wash. 

HAVE A COMMENT?

Write to us at

letters@popsci .com

or Popular Science

2 Park Ave. ,  9th fl . ,  NYC 10016

A: There are two problems, says 

Cornell’s Jean Hunter: First, planted 

crops could add weight to the landing 

vehicle, making it unfeasible; second, 

the microgravity on a trip to Mars would 

make cultivation very difficult. Instead, 

one might send robots to establish agri-

culture ahead of human colonists.
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Q :
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DID YOU FEAR 
MOST AS A 
CHILD?
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1. The Gmork from The 

NeverEnding Story. He 

only appears in flashes.

2. Vigo the Carpathian. 

It’s a miracle I set foot in a 

museum again.

3. The cold, unforgiving 

vacuum of space in The 

Magic School Bus Lost in 

the Solar System.

4.  The scarlet fever 

that killed Beth in Little 

Women. 

5. I’m still afraid of the 

preacher in Poltergeist II.

6. Who Framed Roger 

Rabbit’s Judge Doom. 

Half human, half anima-

tion, all trauma.

7. The cannibalistic witch 

from Hansel and Gretel. 

Prion-laced gingerbread!

8. He turned out to be 

good, but E.T. scared me.

9. The Wicked Witch of 

the West.

10. Hexxus from Fern-

Gully: The Last Rainfor-

est. I literally ran out of 

the theater crying.

Follow us on twitter @popsci

Get your science GIF fix! http://popsci.tumblr.com/

G E E K  G L O S S A R Y
E C L E C T I C  V O C A B  I N  T H I S  I S S U E

71 Atmospheric pressure 18 Balanced IPA 53 Cellphone 
breadcrumbs 32 Electrode array 20 Haptic actuators 
75 Laser goggles 22 Multiple flares 48 Mutagens
59 Recombinant DNA 62 Victorian pseudoscience

Mutagen /’myü-t -j n/ noun. an agent that can cause 
genetic mutation (see also “Glowing Ooze,” page 48)

COOLEST THINGS WE LEARNED THIS MONTH ON 

POPSCI.COM:

. . . Head to our website for the full stories!

 Katie Peek, Ph.D.

 Corinne Iozzio 

Sean Kane, Shannon Palus, 

 Thomas Payne

 Michelle Mruk

Colin Lecher, Rose Pastore

 Elizabeth Burnham Murphy 

 Ingrid M. Reslmaier

 Steve Gianaca

How to 
make 
powdered 
booze

Which 
deep-sea 
creatures 
swim oddly

What the 
Navy wants 
to do with a 
railgun

Why there 
isn’t a pill 
for “Asian 
glow”

A Dumbo octopus 

uses its ear-like fins to 

swim. Researchers had 

never before witnessed 

the species swimming 

in this coiled-tentacle 

posture.

Sean Kane, Shannon Palus, 

10

e e

  



What a Smart Ass
™

 Fan
Introducing the Haiku® ceiling fan with SenseME™ Technology

Forget the Switch

SenseME knows when you 

enter or leave a room, turning 

Haiku on and of  automatically. 

Forget the Pull Chain

SenseME monitors the room’s 

temperature and humidity, 

adjusting Haiku’s speed when 

conditions change.

Forget Discomfort

SenseME learns your comfort 

preferences, tailoring those 

speed adjustments to what you 

fi nd comfortable.

Call 888-958-0205 or visit bigassfans.com/smartass 

and enter promo code PS714 to learn more about 

SenseME technology and receive a Haiku info kit.

Now the world’s quietest and most energy-efficient

ceiling fan is also the smartest.

  



SIGMA USB Dock

Update, adjust & personalize. Customization 
never thought possible. Sold separately.

ICONOCLASTIC.

The world’s first F1.8 zoom.

An F1.8 zoom, the 18-35mm lens is 

designed for APS-C format cameras.

Allowing greater creative possibilities 

by setting new standards in photographic 

history.

SIGMA Corporation of America | 15 Fleetwood Court | Ronkonkoma, NY 11779, U.S.A. | Tel: (631) 585-1144 | www.SigmaPhoto.com
Follow us Twitter @sigma_photo and Facebook.com/sigmacorporationofamerica

Case and Hood LH780-06 included.
USA 4 Year Service Protection

18‑35mm F1.8 DC HSM
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A Speaker 
That Doubles 
As a DJ

EDITED BY Corinne Iozzio Now

I n s i de :  Can Microsoft  stop cyberbullying? Glasses that make beer taste better.

Porsche’s  hybrid supercar.  A near-si lent desk fan.  Wearable tech that doesn’t  look

like tech.  The smartest  bike suspension.

car.  A ne

Streaming services are good at playing songs we’re apt to like, 

but they lack a certain contextual awareness. For example, they 

can’t tell that a listener may not want Black Sabbath at breakfast or 

Sinatra while working out. But the Aether Cone can. The Wi-Fi–

connected speaker taps streaming accounts, podcasts, and personal 

libraries, and uses machine learning to create playlists based on 

habits. Initially, the listener tells the Cone what to play, verbally or 

through an app. Then onboard software tracks behavior—location, 

time, volume—and builds a contextual map, which allows it to deliver 

the perfect track in any situation. LINDSEY KRATOCHWILL

Aether Cone
B atte r y  l ife  8 hours

P r ice  $399

The number, in billions, 

of songs streamed in the 

fi rst three months of 2014. 

(Digital music sales fell by 

more than 13 percent.)

34
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Obsessed
Some things are just . . . better

1 Eone Bradley 
Timepiece
Boring conversations 

often trigger the urge 

to check the time, but 

it’s hard to do without 

being rude. Designed 

with blind users in 

mind, the Bradley can 

be read with only the 

fi ngertips. Ball bear-

ings on the face and 

rim indicate minutes 

and hours. $275

2 Zoogami
In this book (due out 

in August), origami 

artist Mark Bolitho 

teaches those with a 

fl air for folding how to 

craft their own wild-

life refuge, complete 

with frogs, tropical 

fi sh, and more. $20

3 Simon Swipe
A game of memory 

and mimicry, Simon 

had its heyday in the 

seventies and eighties, 

so it’s due for an 

upgrade. On Simon 

Swipe, touchscreens 

swap for buttons. Play-

ers follow commands 

to  tap and swipe their 

way to the toughest 

levels. $20 

4 Craftsman 
Mach Series 
Driver
This new screwdriver 

gives DIYers more 

power and speed. An 

off set shaft allows 

users to crank rather 

than twist, which 

makes for swifter driv-

ing with more oomph 

in every turn. $30

5 Kingdom of 
the Apes
Nat Geo WILD’s 

new documentary 

is a diff erent sort of 

reality TV. The stars 

are chimps at Gombe 

Stream National Park, 

where Jane Goodall 

studies ape interac-

tions; the chimps’ 

power struggles 

remind us we aren’t so 

diff erent. July 

6 Entrain 
Don’t let jet lag spoil 

a vacation. Built by 

University of Michi-

gan researchers, the 

Entrain iPhone app 

creates algorithmi-

cally optimal lighting 

schedules based 

on destination and 

planned activities. It 

helps users acclimate 

about three times 

faster. Free

7 littleBits
Space Kit
LEGOs for the modern 

age, littleBits let you 

build electronics with-

out any soldering or 

wiring. The new Space 

Kit, made in partner-

ship with NASA, has 

parts to make working 

models of a satellite 

dish, a rover, and eight 

other space-themed 

objects. $189

8 Lensbaby LM-
10 Sweet Spot
Forget Instagram; 

Lensbaby lets 

users snap stylized 

smartphone shots 

with an exaggerated 

focal point—no fi lter 

required. The lens 

attaches to the back of 

a smartphone with a 

magnetic mount. $70

9 Droplet
Lawns don’t need 

watering if rain’s 

coming, but most 

sprinklers don’t know 

that. Droplet sources 

real-time data from 

more than 10,000 

weather stations to 

determine where and 

when to water. $300

5

L I N D S E Y  K R AT O C H W I L L

2

You just improvised the perfect guitar solo, and now you can’t 

remember how it went. Gibson’s new cable will save your Clapton 

moment. It has an embedded 4-gigabyte solid-state recorder, which 

can capture up to 13 hours of uncompressed music. $99  

10 

GIBSON MEMORY CABLE

8

9

1

4

3

BLAST

FROM THE

PAST

7

6

  



P H O T O G R A P H  BY  Jonathon Kambouris018  /  POPULAR SCIENCE

NOW / JULY 2014

How It Works

Glasses That Make 

Beer Taste Better

Brewers spend years perfecting 
a chocolaty stout or balanced IPA, 
but when it comes to showcas-
ing their craft, a pint glass serves 
about as well as a bucket. To rectify 
this crime against taste, the glass 
makers at Spiegelau created a line 
of beer-specific glassware. The ves-
sels ($24.90 for two stout or two 
IPA) better convey the complexity 
of craft brews—and keep them cold 
and foamy longer. B J O R N  C A R E Y

T E S T E D :  T H I N N E R  G L A S S ,  C O L D E R  B E E R ?
The more quartz there is  in a  glass ,  the thinner it

can be.  Spiegelau uses almost-pure quartz to make

extremely thin walls ,  which it  claims will  keep beer

colder longer.  In our taste test ,  beer poured into a

Spiegelau glass was 2 .5°F colder after f ive minutes

than beer poured into a pint glass.

F I ZZ I E R  I PA S

Bubbles form at nucle-

ation sites, such as imper-

fections in glass. The IPA 

glass has a ribbed base, 

which boosts surface area 

and, with it, potential 

sites, so bubbles can form 

over the life of the pour.

E N H A N C E D  A RO M A

The curved bowl of the 

IPA glass directs hops’ 

aroma—which accounts 

for up to 75 percent of 

beer’s taste—into your 

nostrils. Beer lands on the 

middle of the tongue, so it 

hits more taste buds.

F ROT H I E R  STO U T

When beer pours over 

the edge of the bowl and 

into the base, turbulence 

froths nitrogen into 

stout’s signature head. 

With every sip, the angled 

base re-creates the initial 

pour, reviving the fi zz.

Spiegelau claims

that the straight

walls  of  a  pint let

beer flood into the

mouth,  triggering

an antidrowning

instinct that causes 

the tongue to

press against the

teeth.  If  this  oc-

curs ,  beer may not

hit  every type of

taste bud;  it  could

miss sweet ones

and taste bitter. 

A thick-walled

pint glass has

the potential  to

hold onto and,

therefore,  transfer

more heat into a

beverage than a

glass with thinner

walls .  Warm beer

traps less carbon

dioxide than cold

beer does,  so tepid

brews can lose

their  f izz faster.

PROBLEMS 
WITH PINT 
GLASSES

1

2

3

1 2 3
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Trending

Wearable

Tech Gets a

Makeover

The market for wearable gadgets 

will reach about $1.8 billion within 

the next four years, according 

to Juniper Research, a fi rm that 

specializes in mobile telecommu-

nications. Trouble is, it’s hard to 

wear a gadget without looking like 

you’re wearing a gadget. Plastic 

or silicone fi tness monitors, such 

as the Fitbit and Nike Fuelband, 

practically scream “activity track-

er!” And smart watches are large, 

heavy, and obvious—the calcula-

tor watches of the 21st century. 

But that awkward stage may 

be drawing to a close. As sensors 

become smaller and cheaper, and 

low-energy Bluetooth data 

sharing mitigates the need 

for bulky batteries, 

designers can integrate smart 

components in unobtrusive ways. 

The Misfi t Shine activity tracker, 

for instance, looks like a piece of 

jewelry (and can last four months 

on one watch battery). Start-up 

Cuff  will embed location sensors 

into a line of bracelets and neck-

laces. Fitbit has even signed a deal 

with designer Tory Burch to create 

accessories for its products. 

Baking  smart components into 

clothes and accessories is also get-

ting easier to do. In March, Google 

unveiled the Android Wear oper-

ating system, which is optimized 

to deliver at-a-glance information, 

such as appointments and text 

messages, so designers won’t 

have to spend months developing 

custom code for their devices. 

Instead, they can just do what 

they’ve always done: focus on the 

fashion. A N D R E A  S M I T H

1

NAV I GAT E 

JAC K ET

Synced with step-by-

step directions from 

your phone, haptic 

actuators in the blazer 

“tap” you when it’s time 

to turn. Price not set; 

available late 2014

2

CU F F

Wearers can move the 

Cuff Linc Bluetooth 

module among various 

bracelets, necklaces, 

and keychains. Tapping 

the Linc checks them 

in at a location. From 

$49; available fall

3

M I S F I T  S H I N E

The one-inch-wide 

activity tracker snaps 

on like a lapel pin; with 

optional accessories,  

users can convert 

it into a necklace or 

wristband. $120
2

GPS IN A

JACKET!

1
3  



A new app from Popular Science.  

What did you look like as a Neanderthal?

See for yourself the evolutionary steps that led 

from the early hominids through to modern 

Homo sapiens by mapping your own face onto 

ancient skulls discovered around the world.

Find it in the  
iTunes App Store

PROMOTION
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Standout

The

Silent

Fan

For all their breezy comfort, 

desk fans make quite a racket, 

but not the Dyson Cool AMO6. 

The newest in the company’s 

line of bladeless fans, the AMO6 

is scarcely louder than a quiet 

chat. Designers cut the noise in 

three ways. First, they balanced 

the motor so that it won’t wobble 

when it spins, eliminating vibra-

tion. Then they added a cavity 

outside the motor that traps any 

whistling from the impeller fan. 

Finally, they widened the bottom 

of the loop to let air flow more 

easily, minimizing noisy turbu-

lence. Perhaps now you can hear 

yourself think. H A R R Y  S AW Y E R S

Reinvented

Pyrotechnics that produce shapes, 
be they faces or hearts, come from 
a single shell that contains multiple 
flares. But because there’s no telling 
which way a shell might face when 
it explodes, designs can wind up 
backward or sideways. Not the best 
plan for words or details.

Simulation software, such as Finale 
Fireworks [right], allows designers to 
draw almost anything on the sky by 
coordinating the flight of dozens of 
lights at once. The programs control 
each mortar’s angle and target alti-
tude, and signal the launch of com-
plex designs. M AT T H E W  J A N C E R

i n  D e v e l o p m e n tt h e n

The volume reduc-

tion compared with 

the prior Dyson 

fan, which, at 62 

dB, was as loud as a 

dishwasher

75%

Dyson Cool AM06
Decibel  range  40dB–56dB

Weight 4.0 pounds

Diameter  10  inches

Price  $299

Our space- 

monkey mascot 

in freworks

Advertisement

Do your research and select a tire that 

is right for you based on your needs at

gooDyear.com

There are two easy ways to 

check if you neeD new tires.

u  Most modern tires have what are 

called ‘tread wear bars’ ... raised ridges 

that run across the inside of the tread 

grooves. If the rest of your tire’s tread is 

the same height as these bars, replace 

your tires as soon as possible.  

v  Another method is the “penny test.” 

Insert a penny into the tire’s tread 

groove with Lincoln’s head upside-

down and facing you. If you can see all 

of Lincoln’s head, it’s time to replace 

your tires.

Today’s tires are some of the most complex 

and highly engineered parts on your car.  

They are also available in many variations 

for your driving needs. If you are in the mar-

ket for tires, consider the road and weather 

conditions you experience, distances you 

drive and what you want out of your ride.  

Goodyear has a wide variety of tires for a 

wide variety of needs.

Do you neeD 
new tires?
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HIKING•BOOT

EVERYTHING WE LEARN TAKING TIRES OFF THE BEATEN PATH INSPIRES
WHAT WE ROLL INTO YOURS.

Learn more at Goodyear.com
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Speed Lab

DESIGN

OF

THE

MONTH

Car News You Should Care About

Land Rover’s Discovery Vision Concept is missing its door handles. That’s 

because the SUV—which features a number of new technologies that 

Land Rover hopes to roll out in the next decade—uses gesture control to 

open doors and perform other functions, such as adjusting window tint. 

The windows can also double as augmented-reality displays.

A new feature 
in the 2015 GMC 
Canyon will make 
it safer for children 
to ride in the jump 
seat of midsize 
pickups. Parents 
can use the head-
rest from the rear 
passenger side to 
extend the seat 
cushion and better 
secure a car seat. 

A study funded by 
the U.S. Depart-
ment of Energy 
has shown that 
the production of 
biofuels from corn 
waste, such as 
stalks, releases 
7 percent more 
greenhouse gases 
than gasoline 
emissions—too 
high for it to qual-
ify as a renewable 
fuel source.

Too much carbon-
dioxide can cause 
drowsiness, so 
engineers at 
Hyundai placed 
a CO2 sensor in 
the 2015 Genesis. 
When the level of 
CO2 exceeds 2,000 
parts per million, 
the sensor triggers 
an infusion of fresh 
air into the cabin.

918, for instance, hits 60 mph in 

2.5 seconds. But the 918 stands 

apart in its ability to fully recharge 

cells while driving. (Typical plug-in 

hybrids get only a trickle of power 

while the car’s in motion and need 

to be plugged in once depleted.) 

When the 918’s battery is spent, 

the car’s brakes and engine act as 

generators, recharging the cells in 

a matter of minutes and readying 

the car for another electric boost. 

The unique powertrain portends a 

future in which performance will be 

tied to the efficiency of a battery, 

not the power of an engine.

A New 
Age of Power

Percentage of commuters who 
walk or bike to work in Alaska, the 
highest proportion of any state in 
the U.S., according to a report by the 
Alliance for Biking and Walking. The 
national average is 3.4 percent.

The Porsche 918 can make a 

claim that other supercars can’t: 

It’s a blueprint for what everyday 

sports cars will be like in the next 

few years. Unlike models in the 

past, they won’t have huge engines 

with bad fuel economy. Instead, 

they will rely on electric motors 

and quick-charging batteries sup-

plemented by smaller gas engines.

The pitch for hybrid sports 

cars has been clear for some 

time; battery power delivers an 

instant jolt of acceleration—the 

MATTHEW DE PAULA is Popular Science’s auto  columnist.

Follow his coverage of the latest disruptive automotive 

technology at popsci.com/speed-lab

Men really do 
drool over hot 
cars, at least when 
women are in-
volved. A study at 
Northwestern Uni-
versity found that 
men who were 
shown pictures of 
attractive women 
followed by images 
of sports cars 
salivated more. 

1 2 3 4

2015 Porsche 918 Spyder

Engine 4.6 -l iter  V8 and two electric 

motors

Horsepower 887 (combined output) 

Fuel  economy  22  mpg (gas only) , 

67  mpg- e (electric  only)

Price $845,000

8.9

ELECTRIC 

AVENUE
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Long Awaited

Take the 
Sting Out of
Any Trail

Mountain bikers need suspen-

sions with dual personalities: 

Barreling downhill, they want a 

soft suspension to absorb bumps; 

chugging uphill, they want stiff  

shocks so that their energy 

transfers to forward motion, not 

bobbing up and down. Finding 

that balance usually requires 

riders to make several manual 

adjustments. The Float Fit iCTD 

electronic suspension from 

California company Fox lets them 

make changes in half a second. 

Bikers initiate a shift by rotat-

ing a switch on the handlebars. 

That signals two motors, one on 

the frame-mounted shock and one 

on the fork, to turn oil-regulating 

The longest dis-

tance, in miles, 

ridden on a moun-

tain bike in a 

48-hour period. 355

IN RELATED NEWS

U P S I D E - D O W N  S H O C K S
At fi rst glance, something may 

seem a little off  about the new 

SRAM RockShox RS-1: It’s inverted. 

Unlike most bike suspension forks, 

the thinner piston sits underneath 

the fatter structural stanchion. The 

arrangement, standard on motor-

cycles, keeps the piston bathed in 

oil, which helps the suspension 

respond better to small bumps. 

To compensate for the rigidity lost 

by moving the stanchion away 

from the axle, SRAM engineers 

developed a aluminium double 

axle, which stiff ens the ride. $1,865

valves, which restrict or free in-

ternal pistons. The system is just 

fi ve ounces heavier than a manual 

one, so there’s not a lot of extra 

heft to lug uphill. Fox will debut 

iCTD on mountain bikes from Yeti, 

Scott, and others next year. Riders 

can also retrofi t it onto almost 

any model, so no one has to get 

roughed up—or lose steam—on 

the trail again. B E R N E  B R O U D Y

FOX Float Fit iCTD
S ho ck  t rave l  up to 140mm

P r ice  $2,000 (shocks only) ,

$7,600 (on Yeti  bike,  as  shown)
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Higher Standards

MOST ANTI-BULLYING 
TACTICS HAVE A 
FUNDAMENTAL FLAW: 
THEY CAN’T STOP ATTACKS 
BEFORE THEY HAPPEN.

Corinne Iozzio 

edits NOW and has 

covered consumer 

technology at 

Popular Science 

since 2009.

Portion of teens 

who identify 

themselves 

as victims of 

cyberbullying.

marks one that “needs work,” and red shows ones to 

avoid. Jerks risk losing privileges, such as the ability 

to broadcast gameplay, and they’ll have a harder time 

fi nding people to play with in the future.

For creeps, the system creates a self-fulfi lling 

prophecy. As their reputation worsens, they’ll 

theoretically match with fewer and fewer good-

natured gamers. Other ranking systems, such as the 

karma ratings assigned to Redditors, merely suggest 

whether someone’s posts are worth reading; reputa-

tion tracking, by comparison, might actually cordon 

off  people not worth your time. 

That said, reputation tracking isn’t a silver bullet, 

warns Sameer Hinduja, co-director of the Cyberbul-

lying Research Center. If companies wish to punish 

bad behavior or reward good, he says, the incentives 

would need to be substantial. And beyond gaming, 

incentives are hard to come by—there are no bonus 

levels or new characters  to earn. What’s more, bullies 

probably won’t care if they lose touch with a part of 

the community. In fact, Hinduja suggests, jerks are 

just as happy to hang out with other jerks—they 

may even egg each other on. Still, if the rest of us can 

work, play, and share in peace, with the creeps out of 

sight, that’s certainly a good start.  

Cyberbullies can’t be 
stopped. But they 
could be quarantined.
C O L U M N  BY  C O R I N N E  I O Z Z I O

25%

I n March, a new blog called the 

Vancouver Taddler popped up on Tum-

blr. Reportedly inspired by TV’s Gossip 

Girl, it was billed as a tool for teens to 

exact revenge on one another. The blogger posted 

pictures of teens defaced with scribbled genitals, 

gossip about drug use and sexual exploits, and even 

private text messages. Within a week, local author-

ities identifi ed the culprit, and the blog was taken 

down. But the damage to reputations and psyches 

has undoubtedly remained. The incident, and others 

like it, prompts a question that’s now all too com-

mon: What can stop cyberbullying? 

Bullying is a growing threat on the Web, partic-

ularly as social media and online gaming continue 

to grow. Take, for example, Facebook. According to 

a survey conducted by anti-bullying charity Ditch 

the Label, bullying is twice as likely to happen on 

Facebook than on any other site. To help curb the 

problem, Facebook rolled out a Bullying Prevention 

Hub last November. There, users can learn how to 

deal with, report, and block bullies. Once alerted to a 

problem, Facebook administrators might take down 

off ending posts and warn or even remove off enders. 

Reddit, Instagram, Twitter, and others have similar 

reporting systems in place. 

Those tactics are better than nothing, but they 

still have a fundamental fl aw: They can’t stop attacks 

before they happen. This spring, Microsoft took a 

step in that direction by introducing a reputation-

tracking system in the Xbox Live community. Multi-

player online games, such as Call of Duty and League 

of Legends, are home to more than one-quarter of all 

reported bullying incidents, according to one survey. 

In Microsoft’s system, an algorithm monitors how 

frequently a player is muted or blocked and assigns 

him a color—green indicates a “good player,” yellow 
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Inside:  Dotting Earth with Wi-Fi  balloons.  A new drone for war zones. 

Wind energy loses steam. The debate over crowdfunding in space. 

EDITED BY Nicole Dyer

On March 29 at 1:48 p.m. EST, the sun 

issued a massive X1 flare that caused 

a brief radio blackout on the sunlit 

side of Earth. Because the atmosphere 

insulates technology from most solar-

weather effects, flares of this magnitude 

don’t typically have a drastic impact 

on the planet. But, says Dean Pesnell, 

CALLING 
INTERFERENCE ON 
THE SUN

Estimated 

strength of the 

most powerful 

solar fl are ever 

recorded, which is 

45 times stronger 

than March’s X1. 

X45

project scientist at NASA’s Solar Dynamics Observatory, 

“Our vulnerability to solar flares will become more personal 

as we increasingly rely on GPS—or even as the overloaded 

power system has more problems.” For this reason, scientists 

are studying the phenomena in unprecedented detail. NASA 

announced in May that the X1 event, captured by the SDO 

in extreme ultraviolet light, is the most comprehensively 

observed flare to date. JESSIE GEOFFRAY

alloons.  A new drone for war zones.
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Insane Advance

On December 5, 2011, Andrew Meas 

wiggled his toes for the frst time 

since a motorcycle accident four 

years earlier paralyzed him from 

the chest down. Within a week, 

he was beginning to stand. Meas’s 

remarkable (albeit partial) recovery 

A System That 
Reverses Paralysis 

B 

An array of 

16 electrodes 

implanted over the 

lower spinal cord 

stimulates circuitry 

that controls the 

lower body, awak-

ening dormant 

neurons that carry 

the message.

A

When a person 

with a spinal cord 

injury thinks about 

wiggling his toes, 

the message 

travels from the 

brain down the 

spinal cord, but 

fails to reach its 

destination. 

C

A wire connects 

the electrode 

array to the stimu-

lator, a recharge-

able device about 

the size of a pager, 

implanted in the 

abdomen just 

below the skin. 

D

The stimulator 

contains programs 

that excite various 

neural circuits. 

Different frequen-

cies, voltages, and 

combinations of 

electrodes enable 

different move-

ments. 

E

A handheld 

remote allows 

the user to select 

which circuits  

he wants to  

stimulate—for 

example, left toes 

or right leg. 

“The greatest thing is being able to stand. When you’re in a wheelchair, it’s like you’re 

looking up to everybody. It makes you feel like a small child. Being able to stand 

makes you feel confident. It gives hope to the millions of other people out there that 

are paralyzed.”—Andrew Meas,  spinal  cord–implant patient 

 WHY IT 

MATTERS

how it work s

patie
nt-

teSt
eD

limbs, with frustratingly little 

success. The new device provides a 

rare glimmer of hope. Scientists at 

the University of Louisville’s Ken-

tucky Spinal Cord Injury Research 

Center, where Meas and three  

other patients received their  

implants, speculate that the stim-

ulation may be reawakening con-

nections between the brain and 

the lower body. “There’s residual 

circuitry that we can recover that 

no one realized was possible to 

do,” says Reggie Edgerton, director 

of the Neuromuscular Research 

Laboratory at the University of 

California, Los Angeles. 

“We were shocked.” Some of 

the benefts, such as better bowel 

and bladder control and improved 

blood pressure, remain even when 

the device is switched of.

Electrical stimulation isn’t a 

cure, of course. The patients still 

can’t walk. And the stimulation 

must be customized for each indi-

vidual, a time-consuming process. 

But it’s an enormous advance 

nonetheless. Says Edgerton, “It 

opens up a whole new mechanism 

of recovery.”  C a s s a n d r a  W i l lya r d

comes courtesy of a groundbreak-

ing use of an electrode array 

implanted over his spinal cord. 

For decades, researchers have 

been seeking ways to help the 

millions of people with spinal cord 

injuries regain control of their 
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Visual Data

Is America’s 

Wind Boom Over?

The production tax credit for 

renewable energy expired—most 

recently—at the end of 2013, and 

it’s unclear if Congress will renew 

it again. The program gives wind 

farms 2.3 cents for every kilowatt-

hour of renewable energy they 

pump into the U.S. grid. Since it 

was enacted in 1992, the incentive 

has driven a sevenfold increase 

in the number of U.S. turbines. 

“Wind has grown so much that 

it’s approaching hydroelectric 

in scale,” says Gwen Bredehoeft, 

KEY

Hexagons indicate 

how many turbines 

lie within the area.

Map shows average 

wind speed in meters 

per second at a 

height of 80 meters 

(standard for turbines).
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When a renewable-energy tax credit was 
in place [represented by diagonal lines], 
energy companies raced to build new 
turbines. Each time the credit expired 
[yellow columns], construction—and 
hence capacity—flattened out.

TOTAL U.S. 

WIND-ENERGY 

CAPACITY 

IN GIGAWATTS

Number of active 

wind turbines as of 

July 2013
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an analyst with the U.S. Energy 

Information Administration. 

Without the tax credit, Brede-

hoeft says, new turbine construc-

tion will probably stall until at 

least 2030, when the country will 

need more energy generation. 

Until then, this is the American 

wind-energy landscape. 

45,000

  



P H OTO G R A P H  BY  Brad Wenner POPULAR SCIENCE / 035

“There’s a playful 

spirit at Google X, 

so it’s like, ‘Let’s 

give it a try!’ ” says 

Mike Cassidy of 

Project Loon. “Ob-

viously the word 

balloon has loon 

in it, but also, loon 

is a crazy idea, a 

crazy moonshot.”

Mike Cassidy works at Google X, 

the company’s self-described 

“moonshot factory,” as the leader 

of Project Loon. His team’s goal 

is to deploy a global network of 

thousands of Wi-Fi–connected bal-

loons that will provide aff ordable 

Internet access to everyone on the 

planet. Ambitious much? We asked 

how they plan to pull it off .

Popular Science: What was the 

inspiration for Project Loon?

Mike Cassidy: People have talked 

about high-altitude communica-

tions platforms for a long time, but 

they all had the same concept: a 

tethered balloon, or a vehicle that 

kept itself in one spot over the 

ground. We said, “We can let the 

balloons move with the wind.” As 

one balloon moves away, another 

comes and takes its place.

PS: How did you develop the right 

balloon for the job? 

MC: Initially, the team put a reg-

ular router on a weather balloon. 

They modified the router to make 

it work at 12 miles, as opposed 

to 50 feet. But weather balloons 

are designed to race up into the 

stratosphere, then pop. We wanted 

ours to last 100 days or more. To 

do that, you need to design what’s 

called a super-pressure balloon. 

We use load-bearing tendons made 

out of a Kevlar-type material that 

can bear 100,000 pounds of force.

PS: What kind of technology makes 

this possible? Any breakthroughs?

E D I T E D  A N D  C O N D E N S E D  BY 

C O L I N  L E C H E R

whole goal of the project: to pro-

vide coverage all over Earth.

PS: Bill Gates said, “When you’re 

dying of malaria, you’ll look up and 

see that balloon, and I’m not sure 

how it will help you.” Thoughts? 

MC: Every 10 percent increase in 

a country’s broadband coverage 

elevates its gross-domestic-product 

growth by about 1.4 percent. For 

a country with a 3 percent GDP 

growth rate, boosting coverage by 

20 percent could double that rate. 

That jump is associated with higher 

standards of living, higher educa-

tion levels, and better health.

MC: I believe we’re the first to 

have an altitude-control system 

that works on a steady basis. The 

balloons have solar panels for 

power, GPS so we know exactly 

where they are, iridium antennas 

for communication, and onboard 

computers to receive commands, 

which guide them to where we 

want to have coverage. Ground 

control monitors the balloons 24/7.

PS: These balloons travel quite 

a distance. One circumnavigated 

Earth in 22 days, right?  

MC: That balloon has now gone 

around the world twice. That’s the 

CREATING 
GLOBAL 
WI-FI . . . WITH 
BALLOONS 

4. 2  B I L L I O N  V E RS U S 3  B I L L I O N
Number of people without Internet access Number of people with it 

JULY 2014 /NEX T
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Avionics

Three onboard computers provide 

moment-by-moment flight adjust-

ments, maintain a stable course, 

and will eventually ensure that 

the vehicle makes good decisions 

when flying in autonomous mode, a 

feature which is expected to be inte-

grated into the production version. 

Ducted Fans

A pair of 8.5-foot-wide fans 

provide vertical lift and 

forward thrust. 

As early as next year, the Depart-

ment of Defense will test-fl y 

an entirely new type of combat 

drone. The craft is called Ares, for 

Aerial Reconfi gurable Embedded 

System, and it’s designed to take 

off  and land vertically. Unlike 

airplane-esque drones, which are 

cumbersome to launch and land, 

Ares could drop into a tight spot, 

unload supplies or rescue soldiers, 

and then zip up and away.

The remote-controlled proto-

type, now under construction by 

helicopter manufacturer Pia secki 

Aircraft and defense giant Lock-

heed Martin, relies on two massive, 

articulating ducted fans for lift 

and forward thrust in fl ight, much 

like the tilt-rotor Osprey used by 

the Marines. If all goes as planned, 

Wingspan

With a compact 42-foot 

wingspan, Ares requires a 

50-foot-wide landing zone, 

roughly half the space a 

helicopter needs.

Flight Controls

Lidar and other sensors will 

let Ares map its surround-

ings so it can see hazards 

and make its own decisions 

about how to take off, 

approach, and land.

Payloads

Using a detachable payload 

pod, Ares could quickly be 

outfitted for various roles, 

including troop carrier, 

cargo hauler, surveillance 

drone, and medevac pilot.

Engines

Off-the-shelf helicopter 

engines, which supply up to 

900 horsepower each, run 

the five-blade props inside 

each nacelle.

a fully autonomous production 

version is next, capable of carrying 

up to 3,000 pounds and forever 

changing the art of warfare. 

C L AY  D I L L O W

A Drone
for Dangerous
Missions

A res  Co m bat 

D ro ne

We ig ht

about 7,000 lbs.

Payl oad

3,000 lbs.

W i n gs pa n

42 feet

R a n ge

250 nautical  miles

To p  s p e e d

230 mph

LANDS

LIKE A

CHOPPER

  



9 out of 10 wildfires are caused by humans.

9 out of 10 wildfires can be prevented.

O N L Y  Y O U  C A N  P R E V E N T  W I L D F I R E S .

S M O K E Y B E A R . C O M
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Food Science

CURE GARLIC
BREATH

E AT  A N  A P P L E . 
Fruits  that brown when

exposed to air  contain an oxi-

dating enzyme.  This  compound

also sets off  a  chemical  chain

reaction that deodorizes of-

fending sulf ides.

S I P  S O M E 

G R E E N  T E A . 
It’s  loaded with plant chemi-

cals  known as polyphenols ,

which work through a similar

mechanism to neutralize al l

four sulf ide compounds.

S W I L L  A  L I T T L E 

L E M O N  J U I C E . 
Acidic beverages with a pH

below 3.6  destroy the enzyme

all i inase,  which activates when

garlic  is  crushed and enhances 

the smelly sulfuric  properties .

L I N D S E Y  K R AT O C H W I L L

Counter to most vampire lore, there 

is no magic to the pungent odor of 

garlic. The stench is the result of four 

major sulfur-containing compounds, 

which, when ingested, move into the 

bloodstream and then out through 

the lungs and sweat glands. But that 

doesn’t make it any less repell ent. 

In April, food scientists at Ohio State 

University published a paper explor-

ing the best foods and beverages to 

neutralize garlic’s noxious effect. We 

drew a few practical conclusions:

How to
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Subjective Measures

Crowdfunding is good for 
science. Selling space is not. 

mission of connecting the public to science. But as 

a private company, its chief goal is to raise money. 

Right now it has no rules preventing, say, a pizza 

chain or a billionaire from buying up naming rights 

in space. And who’s to say its success won’t attract 

less-than-credible copycats? The IAU has battled 

star-naming schemes for decades, and for good rea-

son. Standardized nomenclatures limit confusion and 

are why the IAU organized in the fi rst place. After all, 

we may know it as the Big Apple or the City that Never 

Sleeps, but on offi  cial maps, it’s always New York.

In the past six years, scientists have discovered 

more than 1,790 exoplanets, with thousands more 

still being confi rmed. In our own solar system, results 

from the fi rst missions to Pluto, the asteroid Ceres, 

and a comet will arrive starting this fall, making nam-

ing standards that much more important. 

That said, Uwingu’s success so far shows there’s a 

place for the public in this process. The IAU is already 

trying to engage the crowd: Last year it worked with 

the non-profi t SETI Institute to solicit aliases for two 

new moons of Pluto. The next step would be to work 

with companies like Uwingu to collect and review 

public ideas. Uwingu, in turn, could use contests 

and crowdfunding as a mechanism to support new 

research. The fact is, the IAU and Uwingu need one 

another. And space science needs them both.  

C O L U M N  BY  R E B E C C A  B O Y L E

n October 2012, Swiss astronomers 

announced they’d found an Earth-size 

planet in orbit around the smaller star 

of the binary Alpha Centauri system. 

Following tradition, the scientists who discovered 

the planet gave it an alphabetical designation: Alpha 

Centauri Bb, after the name of the star. In search of 

a more memorable moniker, the start-up Uwingu 

mounted a public naming contest. It charged $4.99 to 

suggest names and 99 cents to vote. A portion of the 

proceeds would go to research and education.

 The campaign was a success—thousands of people 

participated—but it also drew fi re from the Interna-

tional Astronomical Union (IAU), which has been the 

arbiter of celestial names since 1919. The IAU insisted, 

“Such schemes have no bearing on the offi  cial naming 

process.” The organization came out against Uwingu 

again this spring, when the company began a cam-

paign to sell naming certifi cates for craters on Mars, in 

an attempt to create the planet’s fi rst detailed atlas.

 Crowdfunding can be a powerful tool. It unlocks 

value that scientists could not otherwise access—par-

ticularly important in an era of declining budgets; por-

tions of NASA’s science budget shrunk by 10 percent 

this year alone. Just as critical, crowdfunding drums 

up public excitement and enthusiasm for research. 

In recent years, a number of scientists have turned 

to big crowdfunding platforms like Indiegogo and 

smaller, science-specifi c ones. On Experiment.com, for 

example, 150 research projects have received funding 

so far. In that regard, Uwingu is on to something. It 

has already granted more than $50,000 to the Interna-

tional Dark Sky Association, Galileo Teacher Training 

Program, and Explore Mars, among others. But as 

helpful as Uwingu can be to science, it’s also a threat.

Uwingu is a credible enterprise with the admirable 

THERE ARE NO RULES 
PREVENTING, SAY, A PIZZA 
CHAIN FROM BUYING UP 
NAMING RIGHTS IN SPACE.

Rebecca Boyle is 

a science writer in 

St. Louis, author 

of the Eek Squad 

blog on Popsci

.com, and a 

graduate of Space 

Camp.

I

Maximum number 

of letters allow-

able in an asteroid 

name. There 

are currently 

asteroids called 

Yugoslavia, James 

Bond, and Mr. 

Spock .
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In Edge of Tomorrow, exoskeletons play a critical role in humanity’s desperate last 

stand against alien invaders. It would be easy to assume the futuristic systems are 

digital illusions, mapped to the actors’ movements, but they’re actually elaborate 

props. The modeler, Pierre Bohanna, made each suit from 350 to 400 discrete compo-

nents that together form a fully articulating device. The materials include standard 

nylon, high-grade aluminum, and a lightweight polymer created specifcally for the 

flm. “It’s not a costume,” Bohanna says, “it’s a machine.” 

Unfortunately for the actors, the humans power the suits, not vice versa. They 

had to sprint through battle scenes lugging 72 to 132 extra pounds. “These things 

were incredibly hard work, and all of the actors and stunt guys had to do boot camp 

in them,” says Bohanna. That sweat on Tom Cruise’s brow? It’s real too.  

visual effect

Alien-Blasting 
Exoskeleton
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THE ANSWER: There’s 
nothing mysterious 
about Hollywood’s love 

affair with humanoid aliens. 
It’s easier to throw prosthetics 
and face paint on actors than 
it is to fabricate (or animate) 
menageries of wildly inhuman 
characters. But if we apply les-
sons from our own evolution to 
other worlds, then filmmakers 
might not be so far off. 

According to Stuart Sumida, 
a biologist at California State 
University at San Bernardino 
who served as a consultant 
on Guardians of the Galaxy, an 
alien advanced enough to mas-
ter space travel would need to 
have a large brain. “If you have 
a big brain, you need a way to 
protect it,” Sumida says. That 
means a skull, which rules out 
whole taxonomies of worms, 
slugs, and other potential 
invertebrates. And because 
exoskeletons would become 
untenable as they scale up in 
size, collapsing under their 
weight in all but the lowest 
gravities, insects can be rea-
sonably ruled out. Throw in the 
ability to manipulate tools, and 
our otherworldly companions 

INSPIRED BY

Guardians of the Galaxy

The Plot: After stealing a mysterious orb from the wrong guy—an alien hell-

bent on galactic domination—a group of criminals become unlikely heroes. 

Although the swashbuckling sci-f  f ick is part of Marvel’s combined cinematic 

universe (along with The Avengers), most of its larger-than-life characters aren’t 

superhumans but humanoid aliens.

Drax the Destoyer:

superstrength in

green,  human form

S U M M E R  S C I - F I

0 7 . 1 4

start to look pretty familiar. 
But even with prominent 

brains, bones, and dexterous 
appendages, there’s no reason 
to assume that distant species 
would look like slight variations 
of us. “The fact that we have 
four appendages is an acci-
dent of evolution,” says Seth 
Shostak, senior astronomer at 
the SETI Institute in Mountain 
View, California. “Most of the 
critters on our planet have 
six.” Natural selection could 
produce aliens with a more 
efficient physiological layout: 
Instead of walking on two legs, 
for example, which enables 
humans to hold babies and 
tools while on the move, an 
extraterrestrial might have 
more speed and stability on 
four or more lower limbs. They 
could have more arms for 
manipulating tools, ground-
hugging postures to better hide 
from predators, or any number 
of features that don’t mesh 
with the Wookiees, Klingons, 
and other near-humans that 
make up science fiction’s inter-
species melting pot.

S C I - F I  D E B U T !
H.G. Wells’ 1901 novel, The First Men in the Moon, 

features the dwarfish, insectoid Selenites, who 
wear clothes, use tools, and don’t take kindly to 

visits from Earthlings.

WOULD ADVANCED,
INTELLIGENT 
EXTRATERRESTRIALS
LOOK ANYTHING LIKE US?
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interlacing tree trunks, 

recessed rooms and passages, 

and a fowing aqueduct that’s 

turned the ground level into a 

swamp of pooling water and 

sucking mud. the flmmakers 

call it ape village, and it really 

does look like something hyper-

intelligent, domineering apes 

might construct. until, that  

is, you notice the dozens of  

motion-capture cameras dot-

ting the structure, and the guys 

in gray full-body suits, broiling 

in the merciless sun and steamy 

humidity. they’re the sweatiest, 

most miserable make-believe 

chimps imaginable.D
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and then they start to 

move. two of the gray suits 

scramble up the sides of the 

habitat, grabbing camoufaged 

handholds, without the beneft 

of safety harnesses or mats. 

they leap between set elements 

like trained acrobats, which, in 

fact, they are. While Rise of the 

Planet of the Apes (released in 

2011) relied on stunt people, the 

sequel to the sci-f reboot has 

cast cirque du soleil perform-

ers. “instead of a vfX [visual 

efects] guy trying to make 

up what it would be like for a 

chimpanzee to fy from limb to 

limb, now we have guys that 

can actually jump the 20 feet,” 

says producer Dylan clark. 

from a vfX standpoint, 

Dawn of the Planet of the Apes 

isn’t a single leap of faith but a 

series of them. the frst movie 

redefned what was possible 

with performance capture, 

turning caesar, a chimp played 

by andy serkis, into a believ-

able full-computer-generated 

(cG) character. Dawn features a much larger cast of apes, and their 

expanded screen time makes for a much bigger challenge. stan-

dard procedure for performance capture is to confne actors to in-

door green-screen environments and rely solely on head-mounted 

cameras to flm their actions. for Dawn, vfX supervisor Joe letteri 

decided to gather data on an outdoor set by surrounding the actors 

with constellations of small motion-capture cameras.

the cameras track leD-lit balls velcroed to the actors’ suits and 

refective markers applied to their faces. “then we use a learning 

algorithm to give us the best guess of what all the points of the 

face are doing in three dimensions,” letteri says. the result is 

performance capture that’s extremely detailed and fexible, as 

multiple cameras pick up nuances of expression and chemistry be-

tween actors that might otherwise be lost. With more data at their 

disposal, animators can imbue the entire supporting cast of 3-D–

modeled primates with the same uncanny ficker of intelligence 

that made caesar an instant cG star.

it’s this mixture of practical and digital, human and inhuman, 

that will make or break Dawn. Because unlike the monsters, 

mutants, and other vfX-enhanced fights of fancy populating 

sci-f ficks, apes (even smart ones) aren’t imaginary. “We want the 

chimpanzees to act and look and be photorealistic,” clark says. “We 

want this movie to feel real. if we pull this of, it’ll be supercool.”

visual effect

Ultra-Real Apes

0 7 . 1 4

New Orleans in mid-July is 
no place for a chimp. the 
sweltering, mosquito- 
assaulted set of Dawn of the 
Planet of the Apes is a minor 
marvel of engineering, a 
three-story habitat with

andy serkis  uses 

motion capture 

to reprise his 

role as the head 

ape,  caesar.
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THE ANSWER: The 
filmmakers of Jupiter 

Ascending augmented 
human characters with animal 
genes to make them more 
physically imposing. In reality, 
human-animal hybrids have 
never been people with animal 
traits but, rather, animals 
tweaked to host or benefit 
from human biology. The first 
documented example occurred 
in 2004, when the Mayo Clinic 
injected human stem cells into 
fetal pigs, creating swine with 
human blood in order to study 
how viruses jump between 
species. Last year, neurosci-
entists at Stanford University 
boosted the intelligence of mice 
with human brain cells. In both 
cases, researchers sidestepped 
any actual genetic engineering 
by simply introducing foreign 
tissue and letting it take root.

In theory, similar experi-
ments on humans could yield 
incredible results, such as 
modifying photoreceptors to 
enable catlike night vision, or 
borrowing a newt’s ability to 
regrow amputated limbs. But 
even if blithely injecting human 
fetuses with feline or amphib-
ian cells weren’t an ethical 
black hole (and it absolutely is), 

the brute-force approach could 
easily backfire: The body’s 
immune system typically at-
tacks alien tissue. The Stanford 
team avoided rejection by 
permanently suppressing their 
subjects’ immune systems, 
a solution that would leave 
humans vulnerable to cata-
strophic disease and infection.

According to Randy Lewis, 
a biologist at Utah State 
University, the problem with 
chimeric enhancements is their 
complexity. It’s one thing to 
flip a single protein, as he did 
to create transgenic goats that 
produce spider-silk protein in 
their milk. But adding complex 
traits like strength or regen-
eration? “To do that requires a 
tremendous amount of genetic 
engineering,” says Lewis. Until 
scientists achieve a profound 
understanding of human and 
animal genomes, superhuman 
hybrids will remain little more 
than a cinematic confection.

INSPIRED BY

Jupiter Ascending

The Plot: The universe is f lled with human-animal hybrids 

and ruled by an intergalactic monarchy (news to Earthlings). 

When an unassuming janitor is targeted for assassination, a 

part-human, part-canine mercenary comes to her rescue.

The most technically challenging scene in Jupi-

ter Ascending shows the movie’s hero (Channing 

Tatum) zipping through the city in antigravity 

boots, f eeing a spaceship in pursuit of his cargo 

(Mila Kunis). “Most people will probably think 

Caine Wise:

part wolf,  part 

human,  al l  speed 

S U M M E R  S C I - F I

0 7 . 1 4

visual effect

Gravity-Defying Action
it’s digital, but it’s not,” says VFX supervisor 

Dan Glass. Rather, the sequence features stunt 

doubles suspended from a helicopter as it banks 

through Chicago’s urban canyons. 

Glass’s team had only 15 minutes a day to f lm 

S C I - F I  D E B U T !
the Beast folk lurching through h.G. 

Wells’s 1896 novel, The Island of Dr. 

Moreau, are created through grisly 

surgical experiments.

WOULD COMBINING HUMAN 

AND ANIMAL DNA CREATE

SUPERPOWERED BEINGS?
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THE ANSWER: The 
giant alien robots in 
Michael Bay’s Trans-

formers franchise aren’t built 
in factories. They’re grown in 
egglike pods and referred to as 
hatchlings, and they exhibit the 
kind of physical and behav-
ioral diversity that implies 
something closer to biological 
reproduction than mass assem-
bly. Just as no two humans are 
identical (with the exception 
of twins), each Autobot and 
Decepticon is unique in char-
acter and form, whether it’s a 
humorless tractor-trailer or a 
hot-tempered Tyrannosaur. 

The Transformers, in other 
words, seem to be products of 
evolutionary robotics, a bur-
geoning field of research that 
applies biological principles to 
the creation and behavior of ro-
bots. Rather than simply engi-
neering a bot to perform a given 
task, such as moving toward a 
light, researchers can plug that 
goal into a computer program 
and let genetic algorithms 
automatically breed a variety 
of designs. And since those 
algorithms mimic nature, mod-
eling the effects of mutation, 
selection, and other biological 
processes, the designs they 
produce are often surprising. 
“The computer will evolve 
machines for us that have 
shapes we would never have 
thought of,” says Josh Bongard, 
an evolutionary roboticist at 
the University of Vermont. Even 

with very few parts and motors 
at their disposal, bots born 
from algorithms have eked out 
efficient locomotion from such 
varied forms as an undulating 
fish and a shuffling pyramid.

In other words, robots that 
evolve, whether by gestating in 
eggs or via genetic algorithms, 
could benefit from the same 
diversity and convenient 
mutations that make some 
living species so resilient. But 
just as unchecked Transformer 
reproduction could be bad news 
for any humans caught in the 
inevitable crossfire, machines 
could be dangerous too, Bon-
gard cautions, if they were to 
evolve without strict guidance. 
“Self-reproducing robots would, 
by definition, be a runaway 
process,” he says. “They could 
surprise us in unpleasant ways.”

INSPIRED BY

Transformers: Age of Extinction

The Plot: The fourth installment in the Transformers

series continues the story of a race of robots at war with itself. 

Joining the battle this go-round is the species’ most exotic 

specimens yet, the Dinobots.

the scene —a tiny window of predawn light —so they created a 

camera capable of squeezing more photography into each shoot. 

Mounted to the nose of a helicopter, the six-camera rig (called the 

Panocam) could capture nearly 180 degrees of footage. 

By stitching together multiple overlapping angles, the f lm-

makers could eff ectively pivot and swing through the action in 

postproduction, regardless of the helicopter’s actual fl ight path. 

Not surprisingly, the innovation quickly attracted the attention of 

other directors. “That rig is now used on most of the movies that 

followed us,” says Glass.

0 7 . 1 4

WOULD ROBOTS BENEFIT FROM BIO-INSPIRED
REPRODUCTION, AS OPPOSED TO SIMPLE REPLICATION?

SCI -F I

DEBUT!

Karel Capek’s 1920 
play, R.U.R., ends with a 

pair of factory-built 
lovers seemingly destined 

to become the new, 
world-populating 

Adam and Eve.

Dinobot:  hatches, 

then unfolds into a 

formidable warrior
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THE ANSWER: Science 

fiction has long relied 

on mutation as an evo-

lutionary shortcut. Sometimes 

it’s the work of external forces, 

as with the atomic testing that 

gave rise to Godzilla in the orig-

inal 1954 film, and the glowing 

“ooze” that turned garden-

variety turtles into man-size 

martial artists. At other points 

it’s a naturally occurring hiccup, 

like the “X-Gene” that allowed 

superhumans to manipulate 

brain waves or magnetic fields. 

The common thread is speed: 

Within a single generation, the 

protagonists are transformed.

It’s an interpretation that’s 

correct in spirit: Genes can 

mutate spontaneously or be 

manipulated in the lab to create 

new traits. Take, for exam-

ple, the ability of most adult 

humans to process lactose in 

dairy products. Researchers 

believe this mutation, a kind of 

gastrointestinal superpower, 

began in Europe some 7,500 

years ago. The sudden change 

led to a significant long-term 

benefit for our species, enabling 

us to add a range of nutritional 

options. While humanity owes 

a debt to that mystery mutant, 

cheese-eating is a minor ability 

compared to the laser beams 

and claws erupting from X-Men.

Bruce Demple, a biochemist 

at Stony Brook University, cites 

more dramatic examples of 

single mutations—“the kind of 

things that screenwriters might 

think about,” he says. “But 

mostly you see these things in 

experimental settings.” With 

targeted chemical mutagens, 

geneticists have pulled off 

feats both impressive, such as 

increasing the circumference 

of macaque monkeys’ thigh 

muscles by 15 percent, and 

flat-out disturbing, like making 

legs sprout from the heads of 

fruit flies. Researchers have 

also used radiation to increase 

random mutations. 

But the difference between 

these lab-grown mutants and 

their Hollywood counterparts 

comes down to luck. Movie 

characters didn’t just win the 

mutation lottery once, gaining a 

single incredible ability without 

chemicals or radiation mortally 

fraying their DNA. They won 

again and again, packing on 

good traits, dodging bad ones, 

and transforming into creatures 

that would normally require 

multiple generations and 

countless failed attempts. In 

reality, the road to monstrous 

success would be paved with 

the corpses of almost-Godzillas 

and near–Ninja Turtles.

S U M M E R  S C I - F I

0 7 . 1 4

Beast:  a

bril l iant

biochemist

with a fel ine

physique

INSPIRED BY

Godzilla, TMNT, X-Men: Days of Future Past

The Plots: Godzilla clashes with even more malevolent titans, the Teen-

age Mutant Ninja Turtles f ght crime in (and under) New York City, and 

the X-Men send Wolverine back in time to prevent a robot uprising. In all 

three f lms, mutation unleashes the organism’s inner badass.

CAN MUTATION REALLY SPAWN 
MONSTERS, SUPERPOWERS,
OR ANYTHING ELSE THAT 
COULD CONQUER EARTH?

SCI -F I

DEBUT!

Radiation exposure 

transforms The Metal 

Man of Jack Williamson’s 

eponymous 1928 short 

story into the 

progenitor of today’s 

fictional mutants.
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Combat exoskeletons, like 

the ones in Edge of Tomorrow, 

could enable infantry to carry 

increased frepower, Mathau-

dhu says. Guns that would 

normally generate too much 

recoil for the human body 

could instead be mounted on 

the suit, distributing that force 

throughout the frame. Today’s 

exosuits are too power-hungry 

to be efectively felded, but the 

use of titanium, magnesium, 

and other ultrastrong, ultra-

light alloys could reduce their 

energy consumption. “You’re 

going to have lower fuel usage 

because you’re not carrying 

around a steel exoskeleton,” 

Mathaudhu says.

If the common cold can repel 

Martian occupiers in The War 

of the Worlds, why not hurl 

even more virulent, weapon-

ized bugs at the enemy? 

Although bioweapon stockpiles 

are in short supply (with very 

good reason), Mathaudhu is 

confdent that geneticists 

could synthesize whatever 

new plagues seem useful. “If 

we assume that life evolved 

similarly in other parts of the 

universe, wherever these crea-

tures came from, our tools may 

work similarly on them,” he 

says. The technology that has 

revolutionized genetic analysis, 

allowing for whole-genome 

sequencing of human DNA, 

could also enable a precision 

pathogen of last resort. 

When push comes to shove, 

we’d shove robots onto the 

front lines. “If we were forced 

into some sort of Apollo 

moment by a massive war, 

the majority of the eforts 

would go toward unmanned 

ground vehicles and robotics,” 

Mathaudhu says. A robot army 

might be less versatile than a 

living one, but the bots would 

excel as cannon fodder during 

the early stages of confict, pro-

viding intel on alien weapons 

and tactics before being blown 

to bits. “The hesitation to put 

a soldier in the feld against 

an unknown threat would be 

countered by robotic technol-

ogy,” Mathaudhu says. Who 

needs nerves of steel when 

your soldiers are made of it? 

ExoskElEtons GRoUnD DRonEsBIoWEAPons
Let’s assume the worst: 
that aliens exist, and 
they’re invading our hum-
ble home world. What 
sort of high-tech weapons 
would a desperate human 
race rush out of the lab 
and into battle? We asked 
suveen Mathaudhu, 
a program manager and 
materials scientist at 
the u.s. army Research 
Office, what we could 
plausibly throw at such a 
doomsday scenario.

0 7 . 1 4

thOuGht eXpeRiMent

Humans vs. Aliens, Live Action

Optimus Prime 

rides to the de -

fense of  human 

civil ization in 

Transformers — 

a lucky break. 

  



Repo men are pushing the bounds of personal  
surveillance by scanning billions of license plates—

perhaps even yours By Bob Parks

0 7 . 1 4

L O C AT I O N  p h O T O g r A p h s  by  pAU L  s h O U L
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At 5'11" with wide shoulders and a buzz cut, Toth—a reposses-

sion agent out of Cleveland—looks a little like a drill sergeant, 

though he has considerably better people skills. To calm older 

drivers, he’ll turn the conversation to his four daughters, 

projecting the image of a beleaguered 34-year-old father with a 

house full of teens. But with the Chevy’s glaring driver—a guy 

of about 20 with an athletic build, camo baseball cap, and care-

fully considered facial scruf—this clearly wouldn’t work. In-

stead, Toth lit a cigarette. The driver, seeing the gesture, paused 

and sparked up too. For a moment, the two stood like country 

o
nly Scott Toth knew exactly how this would go. 

He deftly hooked his tow truck to a gleaming 

white 2012 Chevy Cruze in a matter of seconds.  

A young woman in the passenger seat jumped  

out and screamed toward the convenience-store  

entrance: “Somebody get --- ! He’s inside!” Then Toth began secur-

ing straps to the wheels and hoisted the Chevy onto a hydraulic 

boom that resembled a giant spatula. The car’s owner emerged 

from the store, advancing angrily. Other drivers pulled out of 

adjacent spaces like cowboys abandoning their bar stools. 

p h oTo g r a p h  by  Travis Rathbone POPULAR SCIENCE / 051
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S C A N  A R T I S T
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unlikely ef ect of putting repo men like Toth at the frontier of 

personal data and surveillance. 

When he f nished uploading the images, Toth pulled out of 

the parking lot with a roar, the Chevy jouncing behind us. I had 

to admire his ef  ciency, but I was also left with the nagging 

question of how I might feel had the car been mine. Life is busy. 

It is not inconceivable to think of missing a few payments on 

my auto loan. And the plates on my Subaru station wagon back 

in New England must certainly be among the billions contained 

in one of the national private databases. Chances are, they’re 

cued up and waiting, ready to tell the story of my life.

r
epossession agents have been f xtures of the auto 

industry since the rise of accessible credit in the 

1920s. Banks hire them to collect a vehicle, some-

times the day it goes into default. The agent tows 

the car, and the bank pays between 300 to 800 

bucks a claim. Successful agents have always had a head for 

numbers and facts, assembling a driver prof le to predict the 

location of a parked car. But the ability to learn about driv-

ers rapidly accelerated in the early 2000s. Repo sites such as 

Skiptracers and Merlin Data opened vast databases to agents—

property addresses, military-service dates, electric-company 

bills, spouse names, criminal histories, bankruptcies—aggre-

gating information with computer ef  ciency. Then the premier 

white-collar research company, LexisNexis, got into the f eld in 

2004, with its Accurint site for repossessors and police, of er-

ing an even broader set of online tools (with a subscription). 

To counter that move, rival TLO.com, owned by credit bureau 

TransUnion, of ered much the same data for just a buck per 

search. When license-plate cameras became available to repo 

agencies in 2009, many started mounting units on trucks. As an 

agent drove down the street, the cameras captured plates while 

computers ran them against cars on several banks’ default 

gentlemen enjoying the evening light. “Sounds 

like you haven’t made a few payments,” Toth 

said amiably, looking out at the horizon.

“That’s about right,” the man said.

“Can I have the keys?” Toth asked. Keys 

would help get the Chevy out of park and into 

neutral, making any getaway much smoother. 

“I ain’t giving you s---,” the driver responded. 

His female companion stood to one side, anx-

iously chewing her f ngernails.

With that, Toth nonchalantly climbed back 

into his Dodge 3500 and gunned the 6.7-liter Cummins diesel, 

performing what’s known in the industry as a “drag,” yanking 

the Chevy across the convenience-store lot, leaving parallel 

black scars on the pavement behind him. About 50 feet away, he 

pulled into an empty lot, unhooked the Chevy’s back bumper, 

and drove around to the front so he could tow the car freely 

on its rear wheels. Before setting of , he uploaded a few photos 

of the vehicle’s condition to the company intranet through the 

truck’s encrypted WiFi hotspot. Meanwhile, back at the store, 

the car’s owner ranted loudly to his friends, then hustled into a 

white pickup. Still within earshot, Toth didn’t look up. “He’s just 

mad,” he said, “and there’s nothing he can do about it.”

Toth has performed this maneuver more than 4,000 times, 

and over that period, he has watched as his repo f rm, Relent-

less, grew from a one-truck shop into a high-volume “collateral 

recovery agency” with 20 trucks and thousands of dollars in 

digital equipment. He has also seen his business transform 

from a simple one (f nd car, take car) into one that involves the 

sophisticated coordination of data and vehicle logistics. 

Toth didn’t just happen upon the white Chevy, after all. His 

truck is customized with tens of thousands of dollars’ worth of 

cameras and image processors and can scan plates even while 

tearing down a highway. Earlier that day, he had received a tip: 

The bank that held the auto loan sent an electronic packet of 

information on the Chevy, gleaned from previous plate scans, 

that contained the car’s historical coordinates. Toth matched 

the data with the driver’s personal details, and with a laptop as 

his co-pilot, he used it to predict the Chevy’s location. 

In the world of repossession, Toth’s ability to pull together 

strands of data into a coherent story is becoming the norm. In 

just a few years, companies like Relentless have quietly cap-

tured billions of GPS-stamped license-plate scans—accounting 

for more than half of all cars on the road today. That informa-

tion is stored in a handful of centralized databases, managed by 

companies few people have ever heard of. There are, of course, 

more sophisticated ways to pinpoint someone’s location—GPS 

coordinates, cellphone bread crumbs, and facial recognition. 

But those are held in check by technical hurdles or established 

privacy policies. License-plate capture is both relatively easy 

and perfectly legal (at least in most states). And that’s had the 

Number of times Boston police 

scanned a single car’s plates during a 

six-month period in 201397

R E L E N T L E S S  H A S  H I R E D  A 

H A N D F U L  O F  ‘ S C O U T S ’  W H O S E 

S O L E  P U R P O S E  I S  T O  S U C K  U P 

L I C E N S E  P L A T E S  A L L  D A Y .
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lists. By just cruising around, an agent could signifcantly boost 

the number of hits. A single truck could scan as many as 8,000 

plates in one day. 

By 2010, license-plate scanners had become standard equip-

ment for most urban repo frms, and the number of plates 

stored in national databases was growing by tens of millions a 

month. Even though there are about a quarter of a billion ve-

hicles in the U.S. total, cars are often scanned a dozen times or 

more in diferent locations. The richer the data gets, the easier it 

is to make predictions about a driver’s home address, workplace, 

gym, or favorite restaurant. Digital Recognition Network (DRN) 

has one of the largest plate-capture databases in the country, 

with a feet of more than 2,000 afliated trucks and upwards of 

1.8 billion scans. According to DRN, the technology increases the 

number of cars repossessed by 14 percent. “It allows reposses-

sion agents to work more efciently and to look at data insights 

to more efectively predict where the car may be,” says DRN’s 

CEO, Chris Metaxas, a former vice president of sales at Lexis-

Nexis who oversaw its government division.

Spurred by success, repo frms have begun to make data col-

lection an even greater part of their operations. Toth’s employer, 

Relentless, has hired a handful of “scouts” whose sole purpose is 

to suck up license plates all day. One such person is Lori Jones. 

For eight hours a day, six days a week, the suburban mother 

of four tools around Cleveland in an unassuming Honda Fit. 

Hidden in its air vents is a $23,000 camera suite—including a 20- 

millimeter lens to spot cars in motion and a 50-millimeter lens 

to capture vehicles parked 60 feet up a driveway. Where the 

back seat used to be, a rack-mounted imaging system extracts 

plate numbers from a photo and stamps them with the time 

and GPS coordinates. Jones and three other scouts in the Re-

lentless feet capture nearly a million images per month in Ohio.

Typically, Jones focuses on large parking lots, apartment 

buildings, and businesses. When she gets a hit, a sound like an 

air-raid siren goes of. If the claim is parked, she hops out of her 

Fit to double-check the VIN number and call in a repo agent like 

Toth. She even scans during breaks. On an average day, she’ll be 

at the entrance to a local mall, picking at a Chipotle salad while 

monitoring a laptop screen with thousands of images fash-

ing over it. “I like to be productive during my lunch hour,” she 

says cheerfully. It’s hard to imagine a less threatening face for 

personal surveillance.

57 Years 
of Computer 
Vision
(And Counting)

Put enough processing power behind a digital camera 
and you’ve got “computer vision,” the process by which  
machines can analyze the visual world. Since the advent 
of the transistor, systems that can do this have become 
cheaper, faster, and smaller. Here’s a quick overview of  
the highs and lows in the technology’s history.

1957
The first com-

puter scanner 

copies a 2-inch 

photo of the in-

ventor Russell 

A. Kirsch’s son.

2004 
Mars rovers 

Spirit and 

Opportunity 

land on the Red 

Planet using 

computer vision 

to calculate 

distance and 

position on 

descent. 

1976 
U.K. police 

invent a 

license-plate 

recognition 

system. The 

first major 

installation is in 

1993, as a “ring 

of steel” around 

London to 

counteract IRA 

bombings.

2010 
Microsoft Kinect 

is released; it 

can track 20 

human features 

at 30 times per 

second. Shortly 

thereafter, a 

man hacks the 

device to track 

his own nipples 

for the first 

time.

1964 
Defense con-

tractors Woody 

Bledsoe, Helen 

Chan Wolf, and 

Charles Bisson 

launch a facial- 

recognition 

system for 

an unnamed 

intelligence 

agency.

2008 
The first 3-D 

pizza-sorting 

system, the 

“Scorpion,” 

builds a 3-D 

profile of 7,200 

products per 

hour using mul-

tiple cameras. 

It automati-

cally culls mis-

shapen pies.

1985 
The first auto-

nomous land 

vehicle, made 

by Lockheed 

Martin, Carne-

gie Mellon, and 

others, uses 

video-based 

imaging to 

follow a road at 

three mph. 

2014 
Phone proces-

sors become 

fast enough to 

handle pattern 

recognition. 

Apps such as 

Vhoto pick wor-

thy stills from a 

video based on 

action sequenc-

es and facial 

expressions.

Field agents like Scott Toth (pic-

tured) rely on a number of diferent 

data streams to help them predict 

where a driver in default might be 

at any given point. Assignments ar-

rive wirelessly from headquarters, 

along with background informa-

tion. When Toth fnds a claim, he 

does what repo men have always 

done: hauls it of and brings it in. 

  



A
s Toth hauled down Route 20 toward Euclid, a 

succession of miniature-golf courses, crowded 

soft-serve joints, and late-summer farm felds 

swept by in a blur. He glanced at his various 

screens and amiably shared trade secrets: During 

a long shift, a truck-stop shower is a small luxury at just $12; a 

pack of hot dogs works wonders in a neighborhood with fero-

cious canines; and winter is the best time to repo because few 

people are willing to run down the street in their underpants. 

Toth frst learned about the feld 10 years ago, when his own 

car was repossessed. He started an agency, then became the 

feld manager for Relentless. With his commissions, he quickly 

paid of his house; the job, he says, instills a healthy respect for 

the hazards of debt. As the volume at Relentless has increased, 

so too have the commissions, at least for top feld agents like 

Toth. “You used to pick up maybe one car a day, though you 

had almost no information on the driver. Now we get as many 

as fve a day, and I have everything I need right here,” he said, 

nodding to the electronics on his console. His laptop gives him 

the orders through a secure repossession portal, displaying 

the name of the driver, address, and historical plates. From 

the same portal he can follow a reclaimed car’s condition as it 

moves through processing back at Relentless (cleaning, taking 

inventory of the contents, and moving to auction in 45 days). 

Outside the truck, four cameras sit on either side of the 

bed, each capable of collecting up to 1,800 scans per minute. To 

improve accuracy, each camera is ringed by powerful LEDs that 

shine infrared light undetectable to the human eye. The light 

helps illuminate plates in darkness at a distance of up to 60 feet. 

According to the camera’s manufacturer, Vigilant, it can also 

defeat license-plate covers meant to obscure scans. 

The scan starts out as a low-resolution black-and-white, but 

image-processing software locates the license plate within it. 

Character-recognition software then extracts the plate number. 

Finally, the image, GPS data, time, and plate number are sent 

wirelessly to the database vendor in Forth Worth, Texas. 

For all the technology that surrounds him, Toth is quick to 

point out that scanning plates remains a small part of the job; 

the main task is still grabbing cars and managing people under 

tense circumstances. Data may help him zero in, but it doesn’t 

do a whole lot when it comes to dealing with the vagaries of 

human nature. “You just never know what the day will bring,” 

he said, bearing down on a two-hot-dog lunch at the wheel.

As if on cue, the white Chevy strapped to his truck began 

to act up. First, it chirped and its lights fashed. Then the horn 

blared. In the distance, we could see a dirty white pickup accel-

erating toward us. The Chevy’s erstwhile owner, following us, 

still had his key fob and was remotely fipping the door locks 

and activating the horn. Toth checked the rearview and nod-

ded. “He’s just trying to be a jerk,” he said. He had over 50 miles 
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to lose the pickup before he arrived at the impound lot. “The 

last thing you want is to have people follow you back to home 

base,” he said. “If they can catch you when the gate is open, then 

they have the advantage.” Toth has had drivers try to block his 

path and attempt to retrieve the car by force. 

For the next 15 minutes, the white pickup bombed down 

Route 20 to keep pace with us. When Toth pulled to the side, 

it passed us but soon reappeared ahead, crawling along the 

breakdown lane, biding time until we caught up. When Toth 

taxied into a Walmart lot, it followed and parked at a distance. 

Toth whipped around and pulled up next to it, afecting the 

stentorian tone of a high school principal: “Is there a problem?” 

For a split second, no one blinked. 

Then the man’s face softened, and he shook his head. “No, I 

was just out . . . driving around,” he ofered. 

Perhaps the man needed a little more driving time to wrap 

his head around what had just occurred. Repo has never been 

easy or pleasant for those in default. But the speed and accuracy 

with which it can happen today perhaps makes it more jarring 

still. Having one’s personal data tracked is a fact of life. Credit 

scores are the most basic example, but in recent years we’ve 

added others: GPS, facial recognition, Web cookies, store loyalty 

cards, ftness data, Klout Scores. But in every case, the tracking 

seems somehow distant—separated either by technical and legal 

hurdles or by the notion that users can opt out. Right or wrong, 

those data streams don’t seem to 

carry real-world consequences. 

But when someone uses data to 

guess your favored haunts and 

reclaim your car, the consequenc-

es become very real, very fast.

S C A N  A R T I S T

0 7 . 1 4

Number of plate scans collected each month 

across the U.S. by repo men using Digital 

Recognition Network equipment70 MILLION

Truck-mounted license-plate-capture cameras have 

become standard issue for most large repo agencies. The 

newest ones can record up to 1,800 images per minute. 

The frame rate is high enough that a driver can scan 

plates when both vehicles are traveling in opposite 

directions at speeds up to 60 mph. 
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A
few hours after dropping of  the Chevy and 

taking a smoke break, Toth was stalking a 

yellow 2011 Camaro in a dark parking lot when a 

message popped up on his phone: All staf  were 

to gather downtown over a case of Red Stripe. 

We soon arrived at a row of houseboats moored on a squiggly 

part of the Cuyahoga River, what’s called Collision Bend, and 

spotted the f rm’s CEO, John Ziebro, swinging by his hands 

from a wooden gate over the river. “You don’t want to end up 

in that water,” Toth cracked, pointing at the troubled canal that 

infamously caught on f re in the 1960s. Standing in front of an 

antique houseboat was John’s brother David Ziebro, a co-owner 

of Relentless, along with one of the most successful female repo 

agents in the industry, another co-owner, Amy Bednar. 

As everyone dug into cartons of Vietnamese takeout, the 

three owners encircled me to discuss license-plate scanning, 

about which they were both proud and a little defensive. 

Scanning by private industry has become a controversial topic, 

the subject of active bills in more than 17 state legislatures and 

a practice outlawed in New Hampshire, Maine, and Vermont. 

John Ziebro pointed out that the technology saves the banks 

millions, allowing them to of er consumers more loans under 

more liberal underwriting policies and, in some cases, with lower 

interest rates. There’s also the law-enforcement argument: 

Police departments across the country can order license-plate 

scans during an active investigation. When the vendor of the 

Ziebros’ cameras, Vigilant, surveyed more than 500 police 

departments in 2013, respondents cited 2,180 crimes solved with 

the help of the data, including homicides, drug traffi  cking, and 

in-progress abductions. Almost 40,000 stolen cars have been re-

covered too. In part because of the law-enforcement benef ts of 

private plate scanning, lawmakers recently overturned a state 

ban in Utah and tabled a proposed ban in California. 

Even so, as we talked I started thinking about the life cycle of 

databases: When they start, their users tease out a few simple 

connections between data points. But as they evolve, they can 

support sophisticated predictive models of consumer habits. 

When I spoke with DRN’s Metaxas, he talked about the com-

pany’s interest in exploring how license-plate-scan data could 

boost customer service by predicting a consumer’s f nancial 

trouble. Banks, he said, are starting to look at the data before 

a car goes into default. “The real goal is not to repossess the 

vehicle,” said Metaxas. “If you can look at data to more ef ec-

tively predict where the car may be, you will help the f nance 

company improve its customer life cycle.” 

For example, if a series of plate scans indicates that a certain 

car no longer parks at the owner’s usual workplace, the bank 

could infer a change of employment and may make a phone 

call to of er a lower monthly payment. It would not be much 

dif erent from how credit card companies call customers when 

they notice an unusual pattern of transactions. For that matter, 

license-plate data could have value to customers beyond bank-

ing. Metaxas has voiced interest in selling database access to in-

surers, credit card companies, and nonauto lenders. It’s not hard 

to foresee a scenario in which the use is broader still: drivers 

subject to coupon of ers and marketing messages whether they 

want them or not. In the U.K., a motor-oil company illegally 

scanned drivers’ plates as they passed on the freeway, cross-

referencing the make and model of car, and f ashed the type of 

oil the drivers should use on a billboard. 

Critics have raised concerns about the security of private 

license-plate scans, which are less regulated than those captured 

by police. For Relentless, the scans reside in DRN’s database, 

which, according to Metaxas, is “managed and maintained to the 

highest security standards.” The problem, say privacy advocates 

such as Jennifer Lynch, a senior staf  attorney with the Elec-

tronic Frontier Foundation, is that such security measures are 

not subject to public audit. “We don’t know how they’re securing 

their systems and who has access—we just sort of have to rely 

on the company’s word,” she says. If a breach occurred, anyone 

could abscond with bulk scans. That’s not as bad as it sounds: 

A hacker would need to tie records to real identities in order to 

misuse them, a task that would require breaking into a state’s 

locked motor-vehicle registry as well. 

In the end, the most profound impact on people’s lives may 

not be triggered by data breaches but by the legal use of plate 

scans by private companies. “There are a lot of public places 

where people still would like to maintain their privacy,” says 

Lynch, “whether they’re driving to a f ring range, church, mosque, 

abortion clinic, or gay bar.”

 The French philosopher Michel Continued on page 80

“ W E  D O N ’ T  K N O W  H O W  T H E Y ’ R E 

S E C U R I N G  T H E I R  S Y S T E M S  A N D 

W H O  H A S  A C C E S S — W E  J U S T 

S O R T  O F  H AV E  T O  R E L Y  O N  T H E 

C O M P A N Y ’ S  W O R D . ”
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G e n e t i c a l l y  m o d i f i e d  o r G a n i s m s  h av e  

b e c o m e  t h e  w o r l d ’ s  m o s t  c o n t r o v e r s i a l  f o o d .  

b U t  t h e  s c i e n c e  i s  m o r e  c l e a r - c U t.

Claim

Genetic enGineerinG is a 

radical technoloGy.

Humans have been manip-

ulating the genes of crops for 

millennia by selectively breeding 

plants with desirable traits. (A 

perfect example: the thousands 

of apple varieties.) Virtually all 

of our food crops have been ge-

netically modified in some way. 

In that sense, GMOs are not 

radical at all. But the technique 

does differ dramatically from 

traditional plant breeding.

 Here’s how it works: Scien-

tists extract a bit of DNA from 

an organism, modify or make 

copies of it, and incorporate it 

into the genome of the same 

species or a second one. They 

do this by either using bacte-

ria to deliver the new genetic 

material, or by shooting tiny 

DNA-coated metal pellets into 

plant cells with a gene gun. 

While scientists can’t control 

exactly where the foreign DNA 

will land, they can repeat the 

experiment until they get a  

genome with the right informa-

tion in the right place.

 That process allows for 

greater precision. “With GMOs, 

we know the genetic information 

we are using, we know where 

it goes in the genome, and we 

can see if it is near an allergen 

or a toxin or if it is going to turn 

[another gene] off,” says Peggy 

G. Lemaux, a plant biologist 

at the University of California, 

Berkeley. “That is not true when 

you cross widely different variet-

ies in traditional breeding.”

later this year, the U.S. Department of Agricul-
ture may approve the Arctic Granny and Arctic 
Golden, the frst genetically modifed apples  
to hit the market. Although it will probably be  
another two years before the fruit appears in 
stores, at least one producer is already scram-
bling to label its apples GMO-free. 

CORE 

TRUTHS

By Brooke Borel
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apples, biologists took genes from Granny 

Smith and Golden Delicious varieties, 

modifed them to suppress the enzyme that 

causes browning, and reinserted them in 

the leaf tissue. It’s a lot more accurate than 

traditional methods, which involve breeders 

hand-pollinating blossoms in hopes of 

producing fruit with the desired trait. Biol-

ogists also introduce genes to make plants 

pest- and herbicide-resistant; those traits 

dominate the more than 430 million acres of 

GMO crops that have already been planted 

globally. Scientists are working on varieties 

that survive disease, drought, and food.

So what, exactly, do consumers have to 

fear? To fnd out, Popular Science chose 10 of 

the most common claims about GMOs and 

interviewed nearly a dozen scientists. Their 

collective answer: not much at all. 

The looming apple campaign is just the 

latest salvo in the ongoing war over genet-

ically modifed organisms (GMOs)—one 

that’s grown increasingly contentious. Over 

the past decade, the controversy surround-

ing GMOs has sparked worldwide riots and 

the vandalism of crops in Oregon, the United 

Kingdom, Australia, and the Philippines. In 

May, the governor of Vermont signed a law 

that will likely make it the frst U.S. state 

to require labels for genetically engineered 

ingredients; more than 50 nations already 

mandate them. Vermont State Senator 

David Zuckerman told Democracy Now!, “As 

consumers, we are guinea pigs, because we 

really don’t understand the ramifcations.”

But the truth is, GMOs have been studied 

intensively, and they look a lot more prosaic 

than the hype contends. To make Arctic S
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Very few genetically 

modif ied crops end 

up on plates ,  but 

the ones that do 

can be found in

roughly two-thirds

of processed foods

sold in the U.S.

Corn
Trait: 

Tolerates herbicides; 

resists insects

Total U.S. crop, by 

acreage: 

85% herbicide-tolerant; 

76% insect-resistant

Found in:

Processed foods, such 

as crackers and cere-

als; corn on the cob; 

livestock feed

Cotton 
Trait: 

Tolerates herbicides; 

resists insects 

Total U.S. crop, by 

acreage: 

82% herbicide-tolerant; 

75% insect-resistant 

Found in:

Processed foods, 

including salad dress-

ings; livestock feed

Papaya 
Trait: 

Resists ringspot virus 

Total U.S. crop, by 

acreage: 

More than 50% 

Found in:

Whole fruit and other 

products 

Claim

GMos are too new for us to 
Know if they are danGerous.
It depends on how you define 

new. Genetically engineered 

plants first appeared in the lab 

about 30 years ago and became 

a commercial product in 1994. 

Since then, more than 1,700 

peer-reviewed safety studies 

have been published, including 

five lengthy reports from the 

National Research Council, that 

focus on human health and 

the environment. The scientific 

consensus is that existing GMOs 

are no more or less risky than 

conventional crops. 

Claim

farMers can’t replant 
Genetically Modified seeds. 
So-called terminator genes, 

which can make seeds ster-

ile, never made it out of the 

patent office in the 1990s. Seed 

companies do require farmers 

to sign agreements that prohibit 

replanting in order to ensure 

annual sales, but Kent Bradford, 

a plant scientist at the Univer-

sity of California, Davis, says 

large-scale commercial growers 

typically don’t save seeds 

anyway. Corn is a hybrid of two 

lines from the same species, so 

its seeds won’t pass on the right 

traits to the next generation. 

Cotton and soy seeds could be 

saved, but most farmers don’t 

bother. “The quality deteriorates

—they get weeds and so on—

and it’s not a profitable practice,” 

Bradford says.

the health impact on humans or 

animals. They found no evidence 

that the foods are dangerous. 

Claim

all research on GMos has 
been funded by biG aG.
This simply isn’t true. Over 

the past decade, hundreds 

of independent researchers 

have published peer-reviewed 

safety studies. At least a dozen 

medical and scientific groups 

worldwide, including the World 

Health Organization and the 

American Association for the 

Advancement of Science, have 

stated that the GMOs currently 

approved for market are safe.

Claim

Genetically Modified crops 
cause farMers to oVeruse 
pesticides and herbicides.  
This claim requires a little 

parsing. Two relevant GMOs 

dominate the market. The first 

we don’t need GMos—there are 
other ways to feed the world.
GMOs alone probably won’t solve the planet’s food problems. But with climate change and population growth 

threatening food supplies, genetically modified crops could significantly boost crop output. “GMOs are just 

one tool to make sure the world is food-secure when we add two billion more people by 2050,” says Pedro 

Sanchez, director of the Agriculture and Food Security Center at Columbia University’s Earth Institute. “It’s 

not the only answer, and it is not essential, but it is certainly one good thing in our arsenal.”

DINNER, 
DISSECTED

Claim

C O R E  T R U T H S

0 7 . 1 4

Claim

GMos cause allerGies, cancer, 
and other health probleMs.
Many people worry that 

genetic engineering introduces 

hazardous proteins, particularly 

allergens and toxins, into the 

food chain. It’s a reasonable 

concern: Theoretically, it’s pos-

sible for a new gene to express 

a protein that provokes an 

immune response. That’s why 

biotech companies consult with 

the Food and Drug Administra-

tion about potential GMO foods 

and perform extensive allergy 

and toxicity testing. Those tests 

are voluntary but commonplace; 

if they’re not done, the FDA can 

block the products.  

One frequently cited study, 

published in 2012 by research-

ers from the University of Caen 

in France, claimed that one of 

Monsanto’s corn GMOs caused 

tumors in lab rats. But the study 

was widely discredited because 

of faulty test methods, and the 

journal retracted it in 2013. 

More recently, researchers from 

the University of Perugia in Italy 

published a review of 1,783 

GMO safety tests; 770 examined 
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enables crops to express a pro-

tein from the bacterium Bacillus 

thuringiensis (Bt), which is toxic 

to certain insects. It’s also the 

active ingredient in pesticides 

used by organic farmers. Bt 

crops have dramatically reduced 

reliance on chemical insect-

icides in some regions, says 

Bruce Tabashnik, a University of 

Arizona entomologist. 

The second allows crops to 

tolerate the herbicide glypho-

sate so that farmers can spray 

entire fields more liberally yet 

kill only weeds. Glyphosate use 

has skyrocketed in the U.S. since 

these GMOs were introduced in 

1996. But glyphosate is among 

the mildest herbicides available, 

with a toxicity 25 times less 

than caffeine. Its use has de-

creased reliance on more toxic 

alternatives, such as atrazine. 

Claim 

GMos create super-insects 
and super-weeds.
If farmers rely too heavily on 

Bt or glyphosate, then pesticide 

resistance is inevitable, says 

Tabashnik. That’s evolution at 

work, and it’s analogous to anti-

biotics creating hardier bacteria. 

It is an increasing problem 

and could lead to the return of 

harsher chemicals. The solution, 

he says, is to practice integrated 

pest management, which in-

cludes rotating crops. The same 

goes for any type of farming.

Claim

GMos harM beneficial 
insect species.
This has been been partly de-

bunked. Bt insecticides attach to 

proteins found in some insects’ 

guts, killing select species. For 

most insects, a field of Bt crops 

is safer than one sprayed with 

an insecticide that kills indis-

criminately. But monarch butter-

flies produce the same proteins 

as one of Bt’s target pests, and 

a 1999 Cornell University lab 

experiment showed that feeding 

the larvae milkweed coated in 

Bt corn pollen could kill them. 

Five studies published in 2001, 

however, found that monarchs 

aren’t exposed to toxic levels of 

Bt pollen in the wild.

A 2012 paper from Iowa 

State University and the Uni-

versity of Minnesota suggested 

glyphosate-tolerant GMOs 

are responsible for monarchs’ 

recent population decline. The 

herbicide kills milkweed (the 

larvae’s only food source) in and 

near crops where it’s applied. 

Claim

Modified Genes spread to 
other crops and wild plants, 
upendinG the ecosysteM. 
The first part could certainly 

be true: Plants swap genetic 

material all the time by way 

of pollen, which carries plant 

DNA—including any genetically 

engineered snippets. 

According to Wayne Parrott, a 

crop geneticist at the University 

of Georgia, the risk for neighbor-

ing farms is relatively low. For 

starters, it’s possible to reduce 

the chance of cross-pollination 

by staggering planting sched-

ules, so that fields pollinate 

during different windows of 

time. (Farmers with adjacent 

GMO and organic fields already 

do this.) And if some GMO pollen 

does blow into an organic field, it 

won’t necessarily nullify organic 

status. Even foods that bear the 

Non-GMO Project label can be 

0.5 percent GMO by dry weight.

As for a GMO infiltrating wild 

plants, the offspring’s survival 

partly depends on whether the 

trait provides an adaptive edge. 

Genes that help wild plants 

survive might spread, whereas 

those that, say, boost vitamin 

A content might remain at low 

levels or fizzle out entirely. 

the  
future 

of GMos: 
Gene 

editinG

0 7 . 1 4

Today’s most common GMO technology, recom-

binant DNA, inserts genes into a plant’s cells via 

bacteria or specialized delivery tools, but it involves 

some trial and error. A new method called gene 

editing uses enzymes to snip out a specific bit of DNA 

to either delete it or replace it. This allows for more 

precise changes to a plant’s genome. Scientists at the 

University of California, Berkeley are already working 

with it to create virus-resistant cassava. 

Gene editing may also provide fodder for fresh con-

troversy. Current GMO methods leave a trace behind—

for example, a bit of the DNA from bacterium used to 

insert new genes. The enzymes used in gene editing 

don’t leave such a fingerprint, so future genetically 

modified plants will be harder to detect with tests.

Rapeseed
Trait:  
Tolerates herbicides 
Total U.S. crop, by 

acreage: 
More than 50% 
Found in:

Canola oil; processed 
foods

Soy 
Trait:  
Tolerates herbicides
Total U.S. crop, by 

acreage: 
93% 
Found in:

Processed foods, such 
as cereals and breads;  
food additives, such as 
lecithin; livestock feed

Squash
Trait: 

Resists various viruses 
Total U.S. crop, by 

acreage: 
12% 
Found in:

Whole vegetables and 
other products 

Sugar beets*
Trait:  
Tolerates herbicides
Total U.S. crop, by 

acreage: 
95%
Found in:

Refined sugar

*No modified proteins 

remain in the final 

product.
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A  B E A U T I F U L  M I N D
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COLLEGE, Ariel Garten 

started a clothing line 

that took its inspiration 

from neuroscience. She 

hooked people up to an 

electroencephalograph (EEG) to record their brain 

waves, then emblazoned T-shirts with the spiky pat-

terns reflecting their mental activity. She also sewed 

skirts with 37 pockets, a reference to the number of 

different brain faculties described in the Victorian 

pseudoscience of phrenology, and filled them with 

bric-a-brac to represent the subconscious. At age 34, 

Garten is still making geek-chic designs—only now 

her creations can actually read people’s minds.

 Garten is shoeless as she leads me through the 

Toronto headquarters of InteraXon, the start-up she 

co-founded in 2007. Her long brown hair nearly brushes 

her elbows as she pads along the wood flooring in 

brightly patterned socks. A whiteboard scribbled with 

nerdy wordplay and equations spans the length of 

one wall; neon Post-its are applied liberally elsewhere. 

Garten pushes open the door to a conference room 

called the Cerebroom and takes a seat at the table.    

“I was always exploring relationships between art 

and science,” she says. During her stint as a fashion 

designer, Garten was double-majoring in psychology 

and biology at the University of Toronto, where 

she also began working with professor Steve Ma nn. 

A pioneer of wearable computers, Mann created 

digital eyewear to augment vision in the early 1980s. 

(“He basically developed Glass before Google,” 

Garten says.) Mann had also engineered a primitive 

brain-computer interface at MIT in the 1990s. Garten 

and some classmates decided to resurrect it to explore 

thought-controlled computing. 

As a pilot project, the team produced a series of 

concerts at which audience members wore a version 

of the device. By manipulating their brain states, the 

spectators could influence the pitch and volume of 

synthesized instruments on stage. “We kept getting 

deeper and deeper into brain-wave technologies 

and what we could do with them,” Garten says. As 

they grew more ambitious —at points inventing a 

thought-controlled beer tap and levitating chair—the 

team formed InteraXon. For the 2010 Winter Olympics 

in Vancouver, they created an installation in which 

The Muse headset 

measures what 

most scientists 

consider the full 

spectrum of brain 

waves, from 2 

hertz to 100 hertz.

Muse

InteraXon’s Muse is among the fi rst wearable computers that read brain waves, 

much like a heart-rate monitor detects a pulse. CEO Ariel Garten says it can train 

users to achieve greater focus anytime, anywhere. 

HOW IT WORKS

C A L I B R AT I O N

Once placed on 

a person’s head, 

Muse’s seven EEG 

sensors amplify 

and measure 

the neural 

oscillations that 

generate brain 

waves to estab-

lish a baseline for 

the session.

I N S T R U C T I O N

The device sends 

data to a corre-

sponding app via 

Bluetooth. The 

app instructs the 

wearer how to fo-

cus on breathing 

to create calm. 

It then takes 250 

measurements 

per second and 

analyzes the data 

to determine 

if the wearer 

is focused or 

distracted. 

P R A C T I C E

If focused, a 

beach scene 

on a tablet or 

smartphone will 

portray calm. 

As the mind 

wanders, condi-

tions on-screen 

deteriorate. 

Maintaining a 

calm state for an 

extended period 

is rewarded with 

the sound of 

chirping seabirds. 

R E S U LT S

When the session 

ends, the app 

shows how much 

time has been 

spent in calm, 

neutral, and 

active states. The 

app is game-ifi ed, 

and a calm state 

earns points. 

It also tracks 

results over time, 

incentivizing the 

wearer to learn 

how to control 

stress. 

Session 1 : May 6, 2014 @ 6:42 p.m.

ACTIVE

QUIET

Minute: 1 2 3
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visitors could use a headset to con-

trol light displays on landmarks 

across the country, including 

Toronto’s CN Tower, Ottawa’s 

parliament buildings, and Niagara 

Falls, in real time. 

“After the Olympics, we began 

looking at more complex appli-

cations,” Garten says. “And we 

realized we had a system that 

allowed you to form a relationship 

with technology.” InteraXon then 

set to work developing, in essence, 

a Fitbit for the brain—a wearable 

biofeedback device that measures 

neural activity, much like an activ-

ity tracker records steps and calo-

ries burned. “I think we’re all very 

curious about our own minds,” 

says Garten, “but we just may not 

have the tools to channel that.” 

Garten passes me a sleek white 

headband called the Muse, the 

company’s first commercial prod-

uct. The human brain contains 

billions of neurons that commu-

nicate via electrical impulses, and 

aggregate into waves of different 

amplitudes: Alpha, for instance, 

dominate when we’re relaxed or 

focused; beta kick in we problem- 

solve. The Muse transforms this 

brain activity into information 

that can be tracked wirelessly on a 

tablet or smartphone. 

Muse is intended for daily use 

with an app called Calm, which 

features a three-minute exercise 

designed to help people manage 

stress. Through headphones, 

users can hear their brain waves 

represented as the sound of wind. 

Calm states beget gentle winds; 

distracted or agitated states elicit  

a roiling tempest. 

Psychologists at Harvard Uni-

study to measure the extent to which Muse can help 

control stress. “A lot of my research has looked at  

meditation and yoga, and there’s evidence that these 

can work for people with a mood problem,” Farb says. 

“So can Muse be training wheels for that?” With  

McMaster University in Ontario, InteraXon is exam-

ining how Muse can improve cognitive function, and 

an education lab at New York University is measuring 

the effect of Muse on learning.

There’s an obvious irony to the notion of computer- 

aided meditation. Many seek practices like mind-

fulness as an antidote to the distractions of today’s 

technology. We unplug to find calm. Garten appreci-

ates this but says that sometimes people need a more 

accessible tool to achieve focus. “There are potential 

places that technology can take us that we can’t reach 

on our own,” she says. 

Using InteraXon’s software, anyone can design 

compatible apps. Garten envisions a broad array of 

possibilities, including apps that treat children with 

attention-deficit hyperactivity disorder and help ath-

letes prepare for games. Eventually companies might 

get alerts when the brain waves of workers in high-

stress jobs, such as air-traffic control, signal fatigue. 

We leave the Cerebroom and walk past engineers 

conferring around workspaces cluttered with cables 

and prototypes. In the center of InteraXon’s office, 

a sitting area contains two egg-shaped chairs with 

speakers at ear level. Garten settles into one and ges-

tures for me to take the other. “Imagine coming home 

and Muse senses you’ve had a stressful day,” she says, 

“and so the lighting adjusts and your home stereo 

starts playing your favorite relaxing music.” Garten 

sinks back into the chair with a slight, serene smile 

and closes her eyes.  

Percentage of  

Americans who say 

they experience  

physical symptoms 

of stress. 

versity have shown that people 

spend 47 percent of their waking 

hours thinking about something 

other than whatever it is they’re 

trying to focus on. Neuroscien-

tists call this tendency toward 

mental drift the “default mode 

network.” With neurofeedback, 

Garten believes people can build 

their cognitive strength. “If you’re 

having a crappy day, it can help 

you gain control of your mind,” she 

says. “Like, ‘I’m not calm now, but I 

know what to do to get there.’ ”

The Calm app follows in the 

tradition of the Buddhist principle 

of awareness, and the instruc-

tions it issues are similar to the 

Japanese Zen breath-counting 

meditation known as susokukan. 

Mindfulness, as such practices 

are popularly known, has been 

a growing focus of Western 

empirical research. The National 

Institutes of Health, for example, 

has funded dozens of studies that 

test mindfulness techniques. 

Because InteraXon emphasized 

comfort when designing Muse,  

the device could be a valuable tool 

for scientists conducting such  

research. Norm Farb, a doctoral 

candidate in experimental psychol-

ogy at the University of Toronto,  

is developing a six-week pilot 

“i think we’re all
very curious about 
our minds, but  
we just may not 
have the tools  
to channel that.”
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October 11, 1958 

NASA launches 

its first 

spacecraft, 

Pioneer 1.

April 12, 1961

Aboard the Soviet 

Vostok 1, Yury Gagarin 

becomes the first 

human in space.

July 20, 1969

Apollo 11  

astronaut Neil 

Armstrong walks 

on the moon.

May 25, 1961

President Kennedy 

calls for a lunar 

landing by the end 

of the 1960s.

In a May 12, 1963, news story 

“The question is, which kind 

of philosophy, democratic or 

Communist, will dominate 

outer space? I, for one, 

don’t want to go to bed by 

the light of a Communist 

moon,” said Vice President 

Lyndon B. Johnson.

Late 1960s 

News stories 

about the shuttle 

program begin 

to appear in the 

NASA reports.
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t u r n  t h e  

pa g e  f o r  

m o r e 

t h e  W h o l e 

B r i l l i a n t 

e n t e r p r i s e
naSa’S fiRSt 50 yeaRS, in woRDS

Data illustration by  
The Offce for Creative Research

December 7–19, 1972 

With the Apollo 17 

mission, humans 

stand on the moon for 

the last time (so far).

July 17–19, 1975 

On the nations’ first 

joint mission, U.S. and 

Soviet crafts dock in 

space for 44 hours.

September 5, 1977

Voyager 1, destined 

to be the first craft to 

leave the solar system, 

takes off on its tour.

February 22, 1978

The first test satellite of 

the Global Positioning 

System, Navstar 1, 

heads for high orbit.

April 12, 1981

The first space 

shuttle, Columbia, 

launches from 

Cape Canaveral.
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and the moon landing. Data illustrators at the 

Office of Creative Research distilled the trove of 

reports from 11,000 pages and 4.9 million words 

into just over 4,000 discrete phrases. Their illus-

tration charts the frequency of some of the most 

important terms, colored by topic and arranged by 

time, and presents a new view of how NASA took 

humanity to the stars. k AT I e  p e e k

v i s u a l  d a t a / JULy 2014

January 28, 1986

The Challenger 

space shuttle 

explodes 73 seconds 

after takeoff.

April 24, 1990

The Hubble 

Space Telescope 

launches from the 

shuttle Discovery.

February 3–11, 1994

Sergei Krikalev 

becomes the first 

cosmonaut to ride 

on a U.S. mission.
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Late 1980s 

In the years 

leading up to the 

USSR’s breakup, 

fewer stories 

about the Soviet 

space program 

appear in the 

NASA histories.

In a May 18, 1992, 

news story  

The New York Times 

wrote that shuttle 

commander Daniel 

Brandenstein “said a 

strong space program 

[is] needed to inspire 

young people to high 

achievement and 

hopes for the future.” 

Ever since NASA established its history 

program in 1959, the agency has period-

ically compiled the world’s aeronautics 

advances into a single report. Assem-

bled mostly from press releases and 

news stories, the documents recount 

coverage of budget negotiations along-

side milestones like the shuttle program 
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Nerd box: the designers pulled news stories from the 

NASA reports if they fell into one of six topic areas (rep-

resented by color), based on key words therein—a story 

that uses the word mir, for example, is about russia. 

then they pulled the most relevant phrases from the 

stories. the number of phrases in each topic each year 

determines the graphic’s shape. terms that appear 

more often in the reports are larger. Brighter words 

occur repeatedly in a single topic area—project Apollo 

is brighter than John f. Kennedy because it appears 

almost exclusively in stories about the moon, while JfK 

appears in stories about several topics. the background 

contains “-ing” words (in purple) pulled from the 

reports. the white dots represent NASA’s budget.
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July 4, 1997

The airbag-encased 

Pathfinder lander 

bounces onto the 

Martian surface.

November 2, 2000

The International 

Space Station 

welcomes its 

first crew.

February 1, 2003

The shuttle Columbia 

breaks up as it 

re-enters Earth’s 

atmosphere.

June 21, 2004

SpaceShipOne 

completes the first 

privately funded 

suborbital flight.
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Reported by J. Page

CHICAGO: A local board-certified Ear, Nose, Throat (ENT) 
physician, Dr. S. Cherukuri, has just shaken up the hearing aid 
industry with the invention of a medical-grade, affordable 
hearing aid. This revolutionary hearing aid is designed to 
help millions of people with  hearing loss who cannot 
afford—or do not wish to pay—the much higher cost of 
traditional hearing aids. 

Dr. Cherukuri knew that untreated hearing loss could lead to 
depression, social isolation, anxiety, and symptoms consistent 
with Alzheimer’s dementia. He could not understand why 
the cost for hearing aids was so high when the prices on 
so many consumer electronics like TVs, DVD players, cell 
phones and digital cameras had fallen. 

Since Medicare and most private insurance do not cover the 
costs of hearing aids, which traditionally run between $2,000-
$6,000 for a pair, many of the doctor’s patients could not 
afford the expense. Dr. Cherukuri’s goal was to find a 
reasonable solution that would help with the most common 
types of hearing loss at an affordable price, not unlike the 
“one-size-fits-most” reading glasses available at drug stores.

He evaluated numerous hearing devices and sound amplifiers, 
including those seen on television. Without fail, almost all of 
these were found to amplify bass/low frequencies (below 
1000 Hz) and not useful in amplifying the frequencies related 
to the human voice.

Inspiration From a Surprising Source
The doctor’s inspiration to defeat the powers-that-be that 
kept inexpensive hearing aids out of the hands of the public 
actually came from a new cell phone he had just purchased. “I 
felt that if someone could devise an affordable device like 
an iPhone® for about $200 that could do all sorts of 
things, I could create a  hearing aid at a similar price.” 

Afordable Hearing Aid  
With Superb Performance

The high cost of hearing aids is a result of layers of middlemen 
and expensive unnecessary features. Dr.  Cherukuri concluded 
that it would be possible to develop a medical grade hearing 
aid without sacrificing the quality of components. The result 
is the MDHearingAid® PRO, well under $200 each when 
buying a pair. It has been declared to be the best low-cost 
hearing aid that amplifies the range of sounds associated 
with the human voice without overly amplifying 
background noise.

Tested By Leading Doctors and Audiologists
The MDHearingAid® PRO has been rigorously tested by 
leading ENT physicians and audiologists who have 
unanimously agreed that the sound quality and output in 
many cases exceeds more expensive hearing aids.

l Designed By A Board-Certifed Ear, Nose and Throat 

(ENT) Doctor

l Doctor-Recommended, Audiologist-Tested

l HHHHH Top rated hearing aid online—thousands  

of satisfed customers

l FDA-Registered

l Save Up To 90%

l Free Shipping Available

l Batteries Included! Comes Ready  

To Use

l 100% Money Back Guarantee

For the Lowest Price Call Today 

1-800-873-0680 
Phone Lines Open 24 Hours EVERY DAY 

www.MDHearingAid.com/AD68

Use Ofer Code AD68 to get

FREE Batteries for a Full Year! 

FREE Shipping Available

Proudly assembled in the USA
from Domestic & Imported Components. 

45 DAY 

RISK FREE 

TRIAL

“Perhaps the best quality-to-price ratio in the 

hearing aid industry” – Dr. Babu, M.D. Board- 

Certifed ENT Physician

Chicago Doctor Invents Affordable Hearing Aid  
Outperforms Many Higher Priced Hearing Aids

DOCTORS AND PATIENTS AGREE:   

“BEST QUALITY SOUND”  

 “LOWEST AFFORDABLE PRICE”

“I have been wearing hearing aids for over 25 years and these 

are the best  behind-the-ear aids I have tried. Their sound 

quality rivals that of my $3,000 custom pair of Phonak Xtra 

digital ITE.” —Gerald Levy

“I have a $2,000 Resound Live hearing aid in my left ear and the 

MDHearingAid® PRO in the right ear. I am not able to notice a 

significant difference in sound quality between the two 

hearing aids.” —Dr. May, ENT physician

 “We ordered two hearing aids for my mother on Sunday, and the 

following Wednesday they were in our mailbox! Unbelievable! 

Now for the best part—they work so great, my mother says she 

hasn’t heard so good for many years, even with her $2,000 

digital! It was so great to see the joy on her face. She is 90 

years young again.” —Al Peterson    

100% 
MONEY BACK  

GUARANTEE

BBB RATING A

  

http://www.MDHearingAid.com/AD68
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EDITED BY Dave Mosher

This Robotic
Tank Gives
Goldfi sh the
Steering Wheel

If Thomas de Wolf gets his way, pet fish will soon 

navigate terra firma. A co-founder of Netherlands 

design firm Studio diip, de Wolf built a motorized tank 

that empowers goldfish to drive around. “We wanted 

to make something that showcases computer vision 

technology, but not in such an industrial way,” he says. 

“We thought, ‘Let’s do something for fish.’ ” De Wolf and 

fellow industrial designer Guust Hilte built a platform 

to hold a one-gallon tank and attached four DC motor–

powered wheels, a miniature computer, and a battery 

pack. A webcam monitors the tank from above, and 

software analyzes the image feed to determine where 

the fish is. Then the program steers the tank relative 

to the fish’s location* (e.g., if it’s at the front of the tank, 

the tank moves forward). The fish-on-wheels may yet 

graduate from a laboratory one-off; de Wolf launched 

a crowdfunding campaign that could help bring a 

consumer-friendly device to market. J E S S I E  G E O F F R AY

* De Wolf says no fi sh were harmed during the creation of his tank.

Time  1 -2  weeks

Cost  $550

GOLD 

STANDARD

The tank’s 
computer-vision 
software is 
designed to work 
with goldfish. 
It tracks orange 
pixels and 
translates them 
into steering 
instructions.

Inside:  A spacesuit  made with junk parts .  Welding steel  with

car batteries .  What it’s  l ike to make laser weapons for a  l iving.

The Wu Tang Can:  a  t ip jar  that plays hip-hop.

Watch a video of 

the fish driving 

de Wolf’s tank at 

popsci.com/
drivingfish

484
MILLION Goldfish sold in the 

U.S. each year

  

http://popsci.com/drivingfish
http://popsci.com/drivingfish


A DIY
Pressure
Suit for
Near-
Space
Adventures

MANUAL / JULY 2014

Spaced Out
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In 2008, Cameron Smith, an anthropology professor at Port-
land State University in Oregon, decided to build a space  suit. He 
designed the Mark I to protect himself on a high-altitude bal-
loon ride, and so far it’s passed tests in a hypobaric chamber and 
underwater. Last year, independent space program Copenhagen 
Suborbitals offered him a potential path to the stratosphere 
(between about 30,000 and 165,000 feet above Earth). Smith 
will make a suit for the Danish group this summer, and they’ll 
help him build a helium balloon craft. Traditional pressure 
garments can cost upwards of $30,000. Smith’s materials set 
him back about $2,000, thanks to creative use of junk parts and 
spare kitchenware. “We’re trying to make it easier for people 
to get into space,” he says. K AT E  B A G G A L E Y

If you can change a light bulb,

you can change your car’s air filter

Save BIG MONEY by popping a washable K&N®

air filter into your car’s air box. Typically, it

installs easily in about 5 minutes with no tools. 

One K&N® air filter will last for the life of 

your car and only needs to be cleaned 

every 50,000 miles under normal highway 

driving conditions. Make you Move® to K&N®.

MILLION MILE AIR FILTERS

KNFILTERS.COM/PS

800-437-1304 x2051

  

http://KNFILTERS.COM/PS
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   AIR EXCHANGE

Valves in the side of the helmet blow 
oxygen over the visor to defog it and 
prevent carbon dioxide from building up. 
Another valve scrubs away the CO

2
.

   PRESSURIZATION

Air pressure at 65,000 feet is about 90 
percent lower than at sea level, which 
can render a person unconscious and 
boil saliva and tears. The suit protects 
its wearer by maintaining air pressure of 
about 25 percent that at sea level.

   HELMET LOCK

Smith needed a metal ring to affix the 
helmet to the suit. Rather than have one 
machined, he cut the bottom out of a 
9-inch stainless-steel pie tin.

1

2

3   SAFETY LAYERS

Smith’s suit is actually four suits: a set of 
polypropylene long johns (for comfort), 
an old diving suit (to help pressurize air 
around the body), a nylon-mesh jumpsuit 
retrieved from a trash bin (to prevent the 
suit from swelling like a balloon), and an 
orange fireproof coverall. 

4

   TEMPERATURE CONTROL

Without a cooling system, tempera-
tures in the suit climbed to 115 degrees 
Fahrenheit. So Smith lined the garment 
with 40 feet of PVC tubing to create a 
water-cooling system that would main-
tain a comfortable 70 degrees.

5

11.9
MILES

The so-called Arm-

strong limit, or the 

altitude at which 

atmospheric pressure 

is equal to that of wa-

ter vapor pressure—a 

scenario that can boil 

bodily fl uids

Valentine Research, Inc.

Department No. YG74

10280 Alliance Road

Cincinnati, Ohio 45242

Ph 513-984-8900

Fx  513-984-8976
Mike Valentine

Radar Fanatic

www.valentine1.com

©
20
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R
I

 “ The best detector is 
not merely the one that 
can pick up radar from 
the farthest distance, 
although the Valentine 
One continues to 
score best.”

— Autoweek

Call toll-free 1-800-331-3030
�  Valentine One Radar Locator with Laser Detection - $399
�  Carrying Case - $29      �  Concealed Display - $39
�  V1connection™ - $49      �  V1connection™ LE - $49
�  SAVVY® - $69     Plus Shipping  /  Ohio residents add sales tax

30-Day Money-Back Guarantee 
Valentine One is a registered trademark of Valentine Research, Inc.

HOW IT WORKS
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http://www.batterytender.com
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If we’re lucky enough to survive 
Armageddon, our precious electrical 
grids won’t. But we needn’t pine for 
energy as we build a new civilization 
from the scraps of the old one. I nside 
every abandoned car is a lead-acid 
battery just waiting to power a make-
shift arc welder. 

Saws, drills, grinders, and lathes 
may be more precise tools, but weld-
ing devices are unmatched for their 
versatility and brawn. Arc welders 
work by melting steel with a blinding 
electrical discharge. They can both 
sever thick beams and fuse pieces 
of metal together in ways that other 
tools can’t. Amid their showers of 
sparks, a pile of scrap can become a 
house or a boat—or even an arena for 
postapocalyptic blood sport.

A single car battery lacks the juice 
to sustain a metal-melting arc be-
tween the tip of a welding rod and a 
piece of steel. (Zombies holding your 
supply hostage? Welding rods can be 
made from coat hangers, silica gel, 
lye, and paper.) So to build my welder, 
I wired three car batteries in series, then clamped a set 
of jumper cables between the negative lead of the first 
battery and a chunk of steel. With another set of cables, 
I linked the last battery’s positive lead to a welding rod.

By scraping the rod against the steel, I was able to 
strike an electric arc. The batteries provided a flow of 
electrons powerful enough to melt steel in the rod and 
base metal and merge them, creating a weld. My rig has a 

Rebuild

maximum output of 300 amps, which 
is plenty to cut or combine thick steel. 
Yet it is adjustable, so it can also weld 
delicate sheet metal; I routed the bat-
teries’ current through a dining fork, 
which provides some resistance and 
limits the flow of electrons.

If you can make a welder and 
get good at using it, you’ll have an 
unstoppable tool for building after the 
end-time. When you run out of elec-
tricity, charge the car batteries with a 
bike generator [see “Rebuild,” March 
2014] and get to work assembling 
your very own Thunderdome.  

HOW I TURNED 
CAR BATTERIES 
INTO A WELDER
Hackett is Popular Science’s intrepid 
DIY  columnist.

WARNING:  Do not attempt until 

lawyers no longer roam the Earth.

For Hackett’s 

complete guide 

to battery weld-

ing, visit popsci

.com/battery 

welding

  

http://popsci.com/batterywelding
http://popsci.com/batterywelding
http://popsci.com/batterywelding
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Hackertainment

Time  1  day

Cost  About $70

THE WU-TANG 
CAN: INTERACTIVE 
TIPPING, Y’ALL 

Engineer Andrew Maxwell-Parish 

has identifi ed the element every tip 

jar lacks: Wu-Tang Clan’s master-

piece “C.R.E.A.M.” (“Cash Rules 

Everything Around Me”). Using 

a 3-D printer, a laser cutter, an 

Arduino microcontroller, a speaker, 

a battery, and other parts, he 

turned a tin can into a receptacle  

that plays part of the track every 

time money goes inside. Maxwell-

Parish’s Wu-Tang Can arrives 

just in time for the group’s 20th-

anniversary album, which is slated 

for release in July. J E S S I E  G E O F F R AY

ONE
Number of copies of Wu-Tang Clan’s upcoming album, The Wu—Once 

Upon a Time in Shaolin . . . . It will come in a hand-carved nickel-silver box.

DOLLAR

DETECTOR

Beneath the 3-D–printed 

lid, an LED shines onto a 

photoresistor. This sensor 

detects whenever money 

drops into the can, trigger-

ing the Arduino to play a 

random clip from an audio 

file of “C.R.E.A.M.”

Times is rough 
and tough like 

leather . . . /
A man with a 
dream / With 

plans to make /
C.R.E.A.M.  

Cash rules 
everything 

around me / 
C.R.E.A.M. / Get 

the money / 
Dollar, dollar 

bill y’all

C
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For 24 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. Nearly 500 
courses available at www.thegreatcourses.com.

Our Night Sky
Taught by Professor Edward M. Murphy
UNIVERSITY OF VIRGINIA

LECTURE TITLES

1.  The Constellations and Their Stars 

2.  Seeing and Navigating the Sky 

3.  Using Binoculars and Backyard Telescopes 

4.  Observing the Moon and the Sun 

5.  Observing the Planets with a Telescope 

6.  Meteor Showers, Comets, Eclipses, and More 

7.  The Northern Sky and the North Celestial Pole 

8.  The Fall Sky 

9.  The Winter Sky 

10. The Spring Sky 

11. The Summer Sky 

12.  The Southern Sky and the Milky Way 

DVD $199.95 NOW $44.95 
+$5 Shipping, Processing, and Lifetime Satisfaction Guarantee

Priority Code: 95785

SAVE $155

Our Night Sky
Course no. 1846 | 12 lectures (30 minutes/lecture)
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M

IT
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70%
offO

R

D
ER BY AUGU

S
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15

Learn How to Become 
an Expert Stargazer
For thousands of years, the star-filled sky has been a source of wonder, 
discovery, entertainment, and instruction. All you need to feel at 
home in its limitless expanse is Our Night Sky, a richly illustrated 
12-lecture course that gives you an unrivaled tour around the sky—all 
while teaching you about the science, technology, and pure pleasure of 
stargazing. With award-winning astronomer and professor Edward M. 
Murphy, you’ll learn how to use a star map to orient yourself at any 
date and time; how to read coordinates to locate planets, constellations, 
and other objects; how to select the best equipment; and more. 

From asteroids to the zodiac, from the Big Dipper to variable stars, 
Our Night Sky provides a comprehensive overview of what there is to 
see and the best way to see it, whether you are a novice observer or an 
old hand at astronomy. 

Of er expires 08/15/14

1-800-832-2412
WWW.THEGREATCOURSES.COM/5PS

The Night Sky 

Planisphere
included FREE!

Along with this 
course, you will 
receive the same 
Night Sky Planisphere 
Star Chart used by Professor 
Murphy throughout his lectures. This sturdy, 
easy-to-use star finder is an invaluable aid for 
locating major constellations and stars visible 
in the Northern Hemisphere.
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That’s a Job

Who are your customers?

Geeks like me. The kind of guys 

who are not satisfied simply 

watching Battlestar Galactica. 

They want to shoot real lasers and 

pop some balloons. 

Do you have a favorite material?

Metal. It’s sturdy. It’s heavy. My 

customers like the feel. The device 

has to have some weight. Plastic is 

too light and feeble.

You don’t work off  plans. How do 

you start each project?

It’s important to start somewhere, 

WARNING:  Building laser weapons 

is  best  left  to the experts .

but it doesn’t matter where. Just 

start. As long as there’s progress, 

you will always find your way. 

You just fi nished the laser gog-

gles Cyclops wears in the X-Men 

comics. Are those really safe?

It’s dangerous to have a laser next 

to your eye. I can’t say they’re safe, 

but they’re kind of safe.

G R E G O R Y  M O N E

Ever since his dad built a replica of KITT, the sentient 

car from the 1980s TV show Knight Rider, Patrick 

Priebe wanted to be a full-time tinkerer. Losing his 

job as an industrial chemist created the spare time 

he needed to pursue a love of building replica movie 

weapons. Priebe posted videos of his toys online—

including Iron Man–style palm lasers, sci-fi–inspired 

rifles, and a high-tech wrist crossbow. After a few of 

the clips went viral, custom orders started pouring in.

Toy-Weapon
Manufacturer

0.25
SECONDS

Time it  takes 

certain Class 3R 

laser pointers 

to injure an 

eye —faster 

than a person 

can reflexively 

blink

Acura · Audi · BMW · Buick · Cadillac · Chevrolet · Chrysler · Dodge · Ferrari · Ford · GMC · Honda · Hummer · Hyundai · Infniti 
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

© 2014 by MacNeil IP LLC

Laser Measured, Custom-Fit 

FloorLinerª

Available in Black, Tan and Grey 
for over 900 Applications

Automot ive Accessor ies

Cargo/Trunk Liner

Side Window Deflectors

All-Weather

Floor Mat

Keeps Cargo Stable

In-Channel

CargoTechª
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SUPER
 

COUPON!
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COUPON!

SUPER
 

COUPON!

SUPER
 

COUPON!

SUPER
 

COUPON!

SUPER
 

COUPON!

SUPER
 

COUPON!

SUPER
 

COUPON!

SUPER
 

COUPON!

LIMIT 5 - 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 10/17/14. Limit one coupon per customer per day.

LIMIT 5 - 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 10/17/14. Limit one coupon per customer per day.

LIMIT 7 - 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 10/17/14. Limit one coupon per customer per day.

LIMIT 4 - 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 10/17/14. Limit one coupon per customer per day.

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 10/17/14. Limit one coupon per customer per day.

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 10/17/14. Limit one coupon per customer per day.

LIMIT 6 - 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 10/17/14. Limit one coupon per customer per day.

LIMIT 4 - 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 10/17/14. Limit one coupon per customer per day.

LIMIT 8 - 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 10/17/14. Limit one coupon per customer per day.

NOBODY BEATS OUR QUALITY, SERVICE AND PRICE!

FACTORY DIRECT SAVINGS
How does Harbor Freight sell great quality 
tools at the lowest prices? We buy direct 
from the same factories who supply the 
expensive brands and pass the savings 
on to you. It’s just that simple!  Come 
in and see for yourself why over 25 
million satisfi ed customers and leading 
automotive and consumer magazines 
keep talking about our great quality and 
unbeatable prices.  Visit one of our 500 
Stores Nationwide and use this 20% Off 
Coupon on one of over 7,000 products*, 
plus pick up a Free 6 Piece 
Screwdriver Set, a $4.99 value.

•  We Will Beat Any Competitor’s Price 
      Within 1 Year Of Purchase
•  No Hassle Return Policy
•  100% Satisfaction Guaranteed

QUALITY TOOLS AT RIDICULOUSLY LOW PRICES

HARBOR FREIGHT500 Stores
Nationwide

LIFETIME
WARRANTY

ON ALL HAND TOOLS!

LIMIT 1 - Save 20% on any one item purchased at our stores or HarborFreight.com or by 
calling 800-423-2567. *Cannot be used with other discount, coupon, gift cards, Inside 
Track Club membership, extended service plans or on any of the following: compressors, 
generators, tool storage or carts, welders, fl oor jacks, Towable Ride-On Trencher (Item 
65162), open box items, in-store event or parking lot sale items. Not valid on prior purchases 
after 30 days from original purchase date with original receipt. Non-transferable. Original 
coupon must be presented. Valid through 10/17/14. Limit one coupon per customer per day.

SUPER COUPON!

ANY SINGLE ITEM

20%
OFF

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 10/17/14. Limit one coupon per customer per day.

SUPER COUPON!

FREE

WITH ANY 
PURCHASE

$1799 
REG. PRICE $29 .99 

21 PIECE SAE/METRIC 
GO-THRU SOCKET SET

LOT NO.  67974 

SAVE 
40%

SAVE 
$60$5999 REG. 

PRICE 
$119 .99 

Item 
68053 
shown RAPID PUMP® 

1.5 TON ALUMINUM 
RACING JACK 

• 3-1/2 Pumps Lifts 
Most Vehicles!

• Weighs 27 lbs.

"The Undisputed King of the Garage" 
– Four Wheeler Magazine

LOT NO. 67831/61609
 LOT NO. 

68053 
69252
60569
62160 SAVE 

$180

26",  16 DRAWER 
ROLLER CABINET  

REG. 
PRICE 

$499.99

$31999 

• 1060 lb. 
Capacity

Item 
67831 
shown

SAVE 
$30

$6999 REG. 
PRICE 

$99 .99 

1.5 HP ELECTRIC POLE SAW 

LOT NO.  68862 

• Extends from
6 ft. to 8 ft. 10"

SAVE 
$80

900 PEAK/
800 RUNNING WATTS

2 HP (63 CC)
GAS GENERATOR

LOT NO.  66619
 60338/69381

$9999 
REG. PRICE $179.99

Item 
69381 
shown

SAVE 
$50Item 68887 

shown

LOT NO.  
68887 
61849

90 AMP FLUX 
WIRE WELDER 

REG. PRICE 
$149.99

$9999 

• No Gas Required!

WE CARRY 
A FULL LINE OF 
WELDING WIRE

SUPER
 

COUPON
!

LIMIT 5 - 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 10/17/14. Limit one coupon per customer per day.

SAVE
50%

3 GALLON, 100 PSI 

OILLESS PANCAKE 

AIR COMPRESSOR 
LOT NO.  95275 /60637

69486/61615

Item 
 95275 
 shown

9000 LB. ELECTRIC WINCH 
WITH REMOTE CONTROL 
AND AUTOMATIC BRAKE 

REG. 
PRICE 

$399 .99 
$27999

LOT NO.  68143 /61346/61325/62278

Item 61325 
shown

SAVE 
$120

"An Excellent Means of Adding a Winch to your 
4x4 Without Breaking the Bank"
– 4 Wheel Drive & SUV Magazine

SAVE 
38%

10 PIECE DRAGONFLY 
SOLAR LED STRING LIGHTS

REG. PRICE $12 .99 

$799

LOT NO. 
 60758 

Item 96289 
shown

1500 WATT DUAL 
TEMPERATURE 

HEAT GUN 
(572°/1112°) 

$899 REG. 
PRICE 

$25 .99 

LOT NO. 
96289/62340

SUPER
 

COUPON
!

LIMIT 5 - 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 10/17/14. Limit one coupon per customer per day.

Item 91006 
shown

1.5 CUBIC FT. 
SOLID STEEL 

DIGITAL 
FLOOR SAFE

LOT NO. 

91006/61565

SAVE
$60

SAVE 
65%

LIMIT 5 - 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 10/17/14. Limit one coupon per customer per day.

SAVE
$100

10 FT. x 20 FT. PORTABLE 
CAR CANOPY

LOT NO. 69034

68218/60728
Item 69034 

shown
SUPER

 

COUPON
!

 6 PIECE 

SCREWDRIVER 

SET 
ITEM 47770/61313

VALUE

$499 

Item 47770 shown
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Customers and Experts Agree Harbor Freight WINS in QUALITY and PRICE
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SUPER
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LIMIT 5 - 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 10/17/14. Limit one coupon per customer per day.

LIMIT 5 - 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 10/17/14. Limit one coupon per customer per day.

LIMIT 5 - 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 10/17/14. Limit one coupon per customer per day.

LIMIT 8 - 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 10/17/14. Limit one coupon per customer per day.

LIMIT 5 - 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 10/17/14. Limit one coupon per customer per day.

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 10/17/14. Limit one coupon per customer per day.

LIMIT 7 - 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 10/17/14. Limit one coupon per customer per day.

LIMIT 4 - 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 10/17/14. Limit one coupon per customer per day.

LIMIT 7 - 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 10/17/14. Limit one coupon per customer per day.

LIMIT 5 - 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 10/17/14. Limit one coupon per customer per day.

LIMIT 4 - 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 10/17/14. Limit one coupon per customer per day.

LIMIT 4 - 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 10/17/14. Limit one coupon per customer per day.

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 10/17/14. Limit one coupon per customer per day.

LIMIT 4 - 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 10/17/14. Limit one coupon per customer per day.

If You Buy Tools Anywhere Else, 
You're Throwing Your Money Away

$7999 REG. 
PRICE 

$129 .99 

 1500 PSI 
PRESSURE 

WASHER 
LOT NO.  68333 /69488

Item 
68333 
shown

SAVE 
$50

SUPER
 

COUPON
!

LIMIT 5 - 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 10/17/14. Limit one coupon per customer per day.

SAVE
$65

RETRACTABLE AIR HOSE REEL 

WITH 3/8" x 50 FT. HOSE

LOT NO.  93897
69265 /62344

Item 
93897 
shown

– Street Trucks Magazine

"Impressed with the Quality, Covers your 

Entire Garage at an Unbelievable Low Price"

SAVE 
40% REG. 

PRICE 
$59 .99 

$3599 
Item 69340 shown

 MIG-FLUX 
WELDING CART 

LOT NO.  69340/60790 
90305/61316

Welder and accessories 
sold separately.

 AUTOMATIC 
BATTERY FLOAT 

CHARGER 
LOT NO. 42292  

69594/69955

$599
REG. PRICE $14 .99 

Item 42292 
shown

Item 90154 
shown

SAVE 
60% $26999 

REG. PRICE $399 .99 

1195 LB. CAPACITY
4 FT. x 8 FT.

HEAVY DUTY FOLDABLE 
UTILITY TRAILER

LOT NO.  90154 
62170

• DOT certifi ed

SAVE 
$130

Item 
60238 
shown

SAVE 
$45

8",  5 SPEED 
BENCH MOUNT

 DRILL PRESS 

$5499 
REG. PRICE $99 .99 

LOT NO.   44506  /60238

Item 90018 shown

 SUPER-WIDE TRI-FOLD 
ALUMINUM LOADING RAMP 

LOT NO. 90018
69595/60334

$8999 
REG. PRICE $149 .99 

• 1500 lb. Capacity

SAVE 
$60

LOT NO. 67227 
69567/60566

 27 LED PORTABLE 
WORKLIGHT/FLASHLIGHT 

$299 REG. 
PRICE 
$5.99

Requires three 
AAA batteries 
(included).

Item 67227 
shown

SAVE 
50%

WEATHERPROOF COLOR 
SECURITY CAMERA WITH 

NIGHT VISION

LOT NO. 
69654/95914

$3299     
REG. PRICE $59.99

SAVE 
45% SAVE 

$150Item 69654 
shown

REG. PRICE 
$249. 99 

 1 TON CAPACITY 
FOLDABLE

SHOP CRANE 

LOT NO. 
69445/69512
61858/93840

• Includes 
Ram, Hook 
and Chain!

Item 
69512 
shown

$9999
$2199 
REG. PRICE $49.99

SAVE 
56%

Item 65570 
shown

 RECIPROCATING SAW
 WITH ROTATING HANDLE

LOT NO.  65570 
61884/62370

SUPER
 

COUPON
!

LIMIT 5 - 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 10/17/14. Limit one coupon per customer per day.

SAVE
$110

60" WORKBENCH  WITH 
FOUR DRAWERS

LOT NO.   

93454  /69054

Item 
93454 
shown

SAVE 
42%

Item 95692 
shown

1-1/4 GALLON SPRAYER

$799 REG. 
PRICE 

$13 .99 

LOT NO. 
95692/61280

$2499 
REG. PRICE $44 .99 

 3/8" x 14 FT. GRADE 43
TOWING CHAIN 

 Not for
overhead lifting. 

Item 97711 
shown

LOT NO.  
97711 /60658

• 5400 lb. Capacity

SAVE 
44% SAVE 

$82

17 FT. TYPE 1A 
MULTI-TASK 

LADDER

$11799
REG. PRICE $199 .99 

LOT NO.   67646  

• 300 lb. Capacity
• 23 Confi gurations

 NON-CONTACT INFRARED 
THERMOMETER 

WITH LASER TARGETING 

$2599 REG. 
PRICE 

$59 .99 

LOT NO.  96451 
69465/60725

61894
Item 69465 

shown

SAVE 
56%

SUPER
 

COUPON!

™

SUPER
 

COUPON
!

LIMIT 5 - 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 10/17/14. Limit one coupon per customer per day.

SAVE
66%

Item 94141 
shown

 TRIPLE BALL 
TRAILER HITCH 

LOT NO. 94141
69874
61320
61913
61914

SUPER
 

COUPON
!

LIMIT 5 - 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 10/17/14. Limit one coupon per customer per day.

SAVE
$55

10 TON HYDRAULIC 
LOG SPLITTER 

LOT NO. 67090
62291

Item 67090 
shown
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078  /  POPULAR SCIENCE

ANSwERS by Daniel Engber

Have a burning question? 

Email it to askanything 
@popsci.com or tweet it  
to @PopSci #AskAnything.Ask Us

Anything

Go Ahead . . .

ILLUStRAtIONS by Jason Schneider

Would cannibalism 
make you fat?

Short answer It’s all comes down 

to portion control.

Taken as a whole, a cooked cadaver 

would yield about 81,500 calories’ worth 

of food, says James Cole, a lecturer 

on human origins at the University of 

brighton in England. but that’s only if 

you wolfed down every part that could 

be consumed. to create his “nutritional 

template” for cannibalism, Cole used 

body-composition data published in the 

1940s and ’50s, drawn from four dead 

males between the ages of 35 and 65. 

From these he built something like a beef 

chart for human beings, with caloric con-

tent listed for every cut of person-meat.

Cole determined that a human arm 

would supply about 1,800 calories, for 

example, while each leg would yield 7,150 

calories. the lungs, liver, and alimentary 

canal each provide roughly 1,500 calories, 

while the brain, spinal cord, and nerve 

trunks together account for 2,700. And 

what lurks in the hearts of men? Seven 

hundred twenty-two calories, Cole says.

Archaeologists might use the nutri-

tional template to help settle some tricky 

research questions. we know that some 

groups of early hominins engaged in can-

nibalistic behavior, but it’s hard to know 

whether they did so for ritual and social 

reasons (so-called cultural cannibalism) 

or as an occasional source of nutrients 

(gastronomic cannibalism). In a cave 

site east of burgos, Spain, where Homo 

antecessor lived one million years ago, 

researchers have found cut-marks on 

hominin bones that suggest the latter. the 

marks look identical to those found on the 

bones of animals consumed as food. Cole 

hopes that his work could further help 

distinguish these behaviors. For example, 

researchers might check to see if H. ante-

cessor’s cut-marks deliberately targeted 

the most nutritious body parts.

the 81,500 calories in a human body 

may sound like a lot, but it’s paltry next to 

what’s found in bigger animals. A horse 

contains more than 200,000 calories, and 

a bear three times that much. And that’s 

just from their most appetizing parts. It’s 

also worth considering that about half 

the calories in human meat come from 

adipose tissue. Consuming so much fat 

might pose problems of its own. “I’m not 

a nutritionist,” says Cole, “but I would 

imagine that it would not be very healthy.”  

Transitions® adaptive lenses™ seam-

lessly adjust from clear to dark to 

protect your eyes and let you see the 

world in all its vivid colors and crisp 

clarity. That’s why we’re looking for 

vibrant images that showcase the 

power of light and lighting effects. 

Enter yours and you can win an 

all-expenses-paid Mentor Series 

Trek, and have your winning image 

showcased in Popular Science.

Enter Your 
Best Shots 
To Win An 
Awesome 

Photo 
Adventure!

Submit your images to

popsci.com/transitionscontest2014
from April 15–August 15, 2014
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How long 
can a fower 
live once it’s 
picked?

Short answer Months, if you’re 

very careful. 

Most cut flowers will last a week or 

two under normal conditions, but “vase 

life” varies widely. Genetics play a major 

role, of course, but so does how the 

plant was grown and harvested.

At the moment of cutting, the stem 

will have a supply of starches and sug-

ars inside—more if the plant was grown 

in lots of light and harvested in the late 

afternoon. this supply is fuel, and once 

it has been depleted, the flower can 

take up nutrients from the water in a 

vase. that’s why people often dose their 

bouquets with “flower food.”

but the ability of cut flowers to take 

up water and nutrients deteriorates over 

time. these processes are limited by ob-

structions in the stem, often caused by 

air bubbles or bacterial growth. Adding 

a bit of bleach to the water may prolong 

a flower’s life by staving off microorgan-

isms, and mild acid tends to ease cir-

culation. temperature also makes a big 

difference: “the best you can do to make 

a flower last for a really long time is to 

put it at a temperature that’s very close 

to freezing,” says John Dole, a professor 

of floraculture at North Carolina State 

University. So long as you haven’t frozen 

up the flower’s sap—a fatal mistake, to be 

sure—cold will slow senescence.

Even under ideal conditions, a plant’s 

genetics play a significant role in its 

flowers’ longevity. Daylilies, for example, 

last at most a day. Other species have 

surprising tenacity. “we work with a flower 

here called a pineapple lily, and in one of 

the treatments, it’s lasting seven weeks,” 

says Dole. “when they’re going this long, it 

falls into the category of ‘please die now . . . 

I want to get this experiment done!” 

www.plasmacam.com • (719) 676-2700 

5112 Graneros Rd • PO Box 19818 

Colorado City, CO 81019-0818

“Even with little metalworking 

experience, I imported my 

sketch and cut out the metal table - 

all in one piece and with no other 

materials. Now I can make my ideas 

into unique & profi table projects using 

the PlasmaCAM®!”

-Dennis Cordova,  Amateur Metalworker

The PlasmaCAM
® machine 

makes it easy for you to cut 

intricate metal projects. Call  

with this code KDRSQ for your 

FREE demo video to 

see what you can do 

with this amazing 

machine!

  

http://www.plasmacam.com
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Foucault had the idea that once 
citizens believe they’re being observed, 
they start to internalize a desire to 
avoid anything that would cause 
offense to those in power. If bankers 
and insurers are keeping tabs on 
plates—and they have the ability to 
approve loans and offer low insurance 
premiums—then wouldn’t it behoove 
a driver to travel through a better part 
of town or forgo buying an affordable 
house in a low-end neighborhood?

Part of the problem is that the  
scans tell someone a story about you, 
but if you’re not in control of the  
story or don’t even know it’s being told, 
it can seem manipulative. Personal 
data has always been, to a degree, about 
an exchange of value. Companies like 
Facebook get your data, but you get 
something in return (reconnection 
with high school buddies). With plate 
scans the trade is decidedly one-way. 
Auto fnancers get to mitigate risk—
and lock drivers out of the story. A 
compromise could be making one’s own 
plate scans as transparent as credit card 
transactions. A password-protected site 
with recent scans would help lessen 
the sting of private surveillance and 
provide value—at least I could see 
where my teenager has been driving. 
But private license-plate-scanning  
companies have been lobbying for 
tighter restrictions on this data, argu-
ing that plate scans released to private 
citizens create greater potential for 
misused information. 

It was past midnight when the 
discussion on the river fnally wound 
down. With the food and beer dis-
patched, it was time for the night’s  
main attraction: testing a camera- 
mounted hobby quadcopter. David 
Ziebro demoed the chopper, showing 
us the aerial video and enthusiastically 
explaining, “Believe it or not, this will 
be an important tool for us in the 
future.” Toth nursed his beer and issued 
a skeptical glance, but David Ziebro 
soldiered on, pointing out that more 
than 30 percent of defaulted vehicles 
still slip away from repossession agents 
forever, often hidden behind tall fences 
on private property. If the Federal 
Aviation Administration allows it in 
2015, a remotely operated vehicle like 
the one on hand could be a legal way to 
spot them from public airspace above a 
person’s house. 

As the black quadcopter swooped 
and dove over neighboring houseboats, 
it was a reminder that repo’s future lies 
in its ability to fnd new ways to push 
the boundaries of privacy. During the 
week I spent with them, the reposses-
sion agents of Relentless were always 
rule-abiding, cautious, and respectful, 
but their overall mission is, of course, 
to fnd as many cars as possible. How 
they can do so without afecting 
the 99.5 percent of us not in default 
remains an open question. 

Continued from page 55
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Automotivetouchup.com

888-710-5192

Paint pens

½ oz and 2 oz bottles
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What’s in the water 
you’re drinking?

Or, more important, 
what’s missing from 
the water you should 
be drinking?

Is your throat still living
in the 20th century?

Too bad. The water you should be drinking 
is being distilled in the 21st century.

Today people drink water that has a hydrogen 
bond angle of 104 degrees. They need to be 

drinking water with a bond angle of 114 degrees.

Call us for a FREE sample of our water at 570-296-0214 
www.WaterCuresAnything.com • Order a machine 845-754-8696

LISTEN TO THE HISTORY 
OF THIS DISCOVERY: 

800-433-9553
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Call for a FREE DVD and Catalog!
Includes product specifi cations and factory-direct offers.

888-487-1379TOLL
FREE

Try a DR®

at Home for 
6 Months!
Call for details.

Self-Feeding

DR® CHIPPER

TRACTOR OWNERS
3-Point Hitch model.

BIG FLYWHEELS generate tremendous inertia to 
devour branches by taking 40 "bites" per second!

SELF-FEEDING
Most branches 
will self-feed,
instead of you 
force-feeding.

CHIP 5-1/2" 
BRANCHES 
with engines 
up to 18 HP. 

8
4
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0
X

 ©
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4

Just load a DR® RAPID-FEED™

Chipper, step back, and watch it 
chew up 5½" thick branches!

NEW FOR 2014!

Mow Fence Lines 3X FASTER!

with the 3-POINT HITCH DR® TRIMMER MOWER

MOW FENCE LINES FAST 
Spring-loaded mowing arm automatical-
ly defl ects around fence posts.

MOW ROUGH GROUND 
Deck pivots up and down to mow ditch-
es and roadsides without scalping.

NO STEEL BLADES 
Commercial-duty, 175 mil cutting line 
is fl exible and durable. Goes where a 
bladed mower can’t.

NOW FOR ATVS 
or any other vehicle 
with a pin hitch 
(UTV, Riding Mower, 
Compact Tractor). 
Clean up all the 
hard-to-reach 
corners of your 
property! 

Plus!

BEST DEAL EVER! 

on Walk-Behind 
Models

TRIM 

AND MOW 

WHILE YOU 

RIDE!

LIMITED TIME OFFER

0% MONTHLY
INTEREST

36 MONTHS

& FREE 

SHIPPING

RotoCube
®

 Rotating

 Whiteboard Bulletin Tower

RotoCube.com

Share information where people 

gather. No walls needed.

Dept PS074B, 
19 N. Columbia St., Suite 1 

Port Jefferson, NY 11777

Easy to Carry, Easy to Set Up, Easy to Paddle, Easy to Store, 

Could You Ask for More?

Our Sea Eagle 370 inflatable kayak provides instant adventure 

to go! This large 12’ 6” inflatable kayak packs to the size of a 

small duffel bag, inflates in less than 8 minutes and can be used 

almost anywhere there is water. Paddle wild rivers, remote 

ponds, scenic lakes... even ocean surf! The SE 370 weighs just 32 

lbs., holds up to 650 lbs. of people & gear. This great inflatable 

kayak features 2 deluxe kayak seats with deluxe valves, 2 skegs 

for better tracking, 5 deluxe air valves, drain valve, rigid I-beam 

floor, spray skirts & carry handles. 

SUMMER SALE - Our Sea Eagle 370 Pro Kayak Package

includes: 2 8’ 4-Part Aluminum Paddles, 2 Super Comfortable 

Deluxe Kayak Seats, Foot Pump, Repair Kit and Convenient 

Nylon Shoulder Strap Carry Bag that holds it all. 

NOW ONLY FOR $379. WITH FREE SHIPPING!

6 month Trial Guarantee / 3 Year Warranty Against Defects.

Visit SeaEagle.com for more details 

Call 1-800-748-8066 Mon-Fri, 9-5 EST

Just 
$379

FREE
Shipping!

AmericaÕs 
Most 

Popular 
Inflatable 

Kayak

ADVENTURE TO GO!

Join us on /SeaEagleBoats

Packs in 

a bag
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Work at Home
or get a great paying on-site job!

Earn your Career Certificate at home in 
as little as 4 months, or your AAS Degree 

in 16 months. No classes to attend!

Call 1-800-388-8765
Name _______________________________  Age __________

Address _____________________________  Apt. __________

City _______________________ State ____ Zip __________

E-mail ______________________________________________

Get Your CertifiCate

 Medical Coding & Billing
 Medical Transcription
 Medical Billing
 Home Inspection
 Massage Therapy
 Medical Coding
 Paralegal
 Wedding & Event Planner

Accounting Services
 Veterinary Assistant
 Legal Transcription
 Child Daycare
 Patient Care Technician
 Office Administrator
 Certified Personal Trainer 
 Pharmacy Technician
 Insurance Claims Adjuster
 Medical Assistant
 Dental Assistant
 Healthcare Office Manager
 CompTIA A+
 CompTIA Network+

Get Your DeGree

 Health Information Tech.
 Accounting
 Entrepreneurship
 Fashion Merchandising
 Marketing
 Human Resources
 Business Management
 Financial Services
 Social Work
 Medical Specialties

Dept. PPSB2A64
or mail this ad.

Earn up to $50,000 * a year!  Train at home to...

Q
Q
2
6
8

GET FREE 
FACTS.

Contact Us 
Today!

Accredited,
Affordable,
Approved!

www.uscieducation.com/PPS64

U.S. Career Institute®

2001 Lowe St., Dept. PPSB2A64, Ft. Collins, CO 80525
*With experience, depending on career choice, based on figures from professional 
  associations, 3rd party resources and/or the U.S. Dept. of Labor’s BLS website.

Your watch shouldn’t cost more than

your car. It should look and feel

like a power tool and not a piece

of bling. Wearing it shouldn’t

make you think twice about

swinging a hammer or

changing a tire. A real

man’s timepiece needs

to be ready for any-

thing. But that’s just

my opinion. If you

agree, maybe you’re

ready for the Stauer

Centurion Hybrid.

Use your Exclusive

Promotional Code

below and I’ll send 

it to you today for

ONLY $59.

This is a LOT of machine

for not a lot of money. The

Stauer Centurion Hybrid

sports a heavy-duty alloy body,

chromed and detailed with a

rotating bezel that allows you to

track direction. The luminous

hour and minute hands mean you

can keep working into the night. And

the dual digital displays give this watch

a hybrid ability. The LCD windows dis-

plays the time, day and date, includes a stop-

watch function, and features a bright green

electro-luminescent backlight. We previously

offered the Centurion for $199, but with the

exclusive promotional code it’s yours for

ONLY $59!

No matter what, this watch can keep

up. Thanks to the Stauer 30-day Money Back

Guarantee, you’ve got time to prove it. If

you’re not totally satisfied, return it for a full

refund of the purchase price. You also get a 

2-year replacement guarantee on both move-

ments. But I have a feeling the only problem

you’ll have is deciding whether to keep the

Stauer Centurion on your dresser or tucked

inside your toolbox.

14101 Southcross Drive W.,

Dept. CNW264-03

Burnsville, Minnesota 55337

www.stauer.com


“I work in the surveying and construction
industry... This is my work horse watch
and I am proud to wear it.”

— C.S. from Fort Worth, TX

How to Tell Time 
Like a Man

Our digital-analog hybrid has two sides... tough and
tougher. Get it now for an unbelievable $59!  

Stauer®

Smar t  Luxur iesÑSurpr i s ing  Pr icesª

Stauer Centurion Hybrid Watch
$199

Promotional Code Price

Only $59 or two payments of 

$2950
+ S&P

Rating of A+

Order now to take advantage of this 
fantastic low price.

1-800-333-2057
Your Insider Promotional Code:

CNW264-03
Please use this code when you order to 
receive your discount.

TAKE 70% OFF INSTANTLY!
When you use your
Promotional Code

Can Your Touch-Up Paint Do This?

Fast, Simple, Dramatic, Paint Chip Repairs

            ...with NO PAINT BLOBS!

* All Factory Match Colors

* Permanent Chip Repairs

* No Clear Coat Needed

* The Cure for Road Rash

Rated #1 by The Wall St. Journal

 among paint repair products

Order Your Paint Chip Repair Kit Today!

Drcolorchip.com     (866) 372-2548

3 kit sizes: $39.95 -  $59.95

See our website for photos

 & video demonstrations

Our proprietary paint & blending

solution allow professional repairs

in minutes, not hours!

Step 1- Dab

Step 2 - Smear

Step 3 - Blend

BEFORE   AFTER
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5 Inches

4 Inches

8 Inches

7 Inches

6 Inches

PRO+PLUS Formulas Other Brands

LIFETIME LARGER SIZE

FEATURED ON 20/20 TELEVISION. SIZE MATTERS. LENGTH AND GIRTH 
ARE IMPORTANT. LARGER IS MORE DESIRABLE.

Size Can Be Up To 3 Inches Bigger
LONGER, THICKER, FIRMER

CAN YOU HAVE PERMANENT OR ENLARGEMENT FOR A LIFETIME RESULTS?
Dr. Bross advises erection size can be up to 3 inches bigger and can have enlargement for a lifetime when you continue to take 
PRO+PLUS PILLS. The longer you take PRO+PLUS PILLS you can have long lasting results. The ingredients of PRO+PLUS PILLS 
makes it possible for you to maintain your enlargement. Continue to use Dr. Bross approved best selling PRO+PLUS PILLS to reach 
your maximum potential and maintain your sexual stamina and performance.

BIGGER, WIDER, FIRMER WITH PRO+PLUS PILLS
Size can be bigger in less than 40 days. Some customers see results in 3 to 4 months. 
Special 360 days prices. Enlargement for a lifetime when you continue to take PRO+PLUS PILLS.

YOUR LARGER SIZE CAN BE WITH YOU FOR A LIFETIME. REACH YOUR MAXIMUM POTENTIAL 
You can have a change in length and thickness. Your sex partner can see and feel how thick, long and hard you 
are. You can penetrate the most sensitive areas of a woman including her G-Spot. You can give her multiple 
orgasms and give you the confi dence of being a better lover.

CREDIT CARD ORDERS 
TOLL FREE ANYTIME 

1-866-765-PILL (7455)

PRO+PLUS LQ ACCELERATOR LIQUID 
You can use Pro+Plus LQ Accelerator Liquid with Pro+Plus Pills and start to see 
results in just a few days. $80.00 Value ONLY $25.00 or 
FREE WITH ANY 360 DAYS SUPPLY OF PRO+PLUS PILLS

PRO+PLUS XTREME
IMMEDIATE FIRM ERECTIONS BE READY ANYTIME

For the man who wants immediate results. Can Work In
30 Minutes. Effective Up To 12 Hours.

FREE 4 PACK WITH ANY PRO+PLUS FORMULA

MADE IN THE U.S.A.

100% MONEY BACK GUARANTEE

Perfect for:
 •  Golf – fi ts in or attaches to your golf bag 

• Fishing – airtight and it fl oats 

• Hunting – lightweight and durable

$5only

ADD A RUGGED 
HERF-A-DOR

8 TOP CIGAR S ONLY
$10

First-Class Premium 
Cigar Sampler
If you like handmade

cigars, you’re gonna love 

Cigars International! To prove 

it, I’ve compiled a sampler with 

8 of the fi nest cigars in the world 

for one super-low introductory 

price: instead of the normal

retail of $52, my offer to you is 

just $10.* Limited time offer.

*At Cigars International, we only sell our 

products to adults who meet the legal 

age requirement to purchase tobacco 

products. If you are not of the legal age 

to purchase tobacco products, please do 

not enter our site. For more information 

on how we age verify, please see 

www.cigarsinternational.com/ageverify.

CIGARS INTERNATIONAL  

1911 Spillman Drive, Bethlehem, PA 18015

Code: 
SA4168

Send me: ❏ 8 Top Cigars  $10* Item # SP-CA49
❏ 8 Top Cigars & Herf-a-Dor  $15* Item # SP-CA49-T

Name ________________________________________________________

Address ______________________________________________________

City/State/Zip __________________________________________________

Daytime Phone (                 ) ______________________________________ 

Email  ________________________________________________________

Signature ________________________________Birth Date  ____________  

 One per customer please. 

*  Pennsylvania residents add 6% tax     — 
remittance of any taxes on orders shipped 
outside of PA is the responsibility of the 
purchaser. Offer expires 9-15-14.

or call

 ________________________________________________________

 ______________________________________________________1-888-244 27

 ______________________________________________________

 __________________________________________________

44-2790

 ______________________________________

 ________________________________________________________

1-888-244-2790
mention code SA4168

www.CigarsIntl.com/SA4168
You must enter complete web address for special offer

ONLY
$10

Includes 1 each of: Garo ● Obsidian ● 5 Vegas ● Romeo y Julieta ● Macanudo 

La Gloria Cubana ● Nestor Miranda ● Toraño  (Offer valid while supplies last)
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Discover this spectacular 6½-carat 

green treasure from Mount St. Helens!

For almost a hundred years it lay dormant. Silently

building strength. At 10,000 feet high, it was truly a

sleeping giant. Until May 18, 1980, when the beast awoke

with violent force and revealed its greatest secret. Mount St.

Helens erupted, sending up a 80,000-foot column of ash and

smoke. From that chaos, something beautiful emerged…

our spectacular Helenite Necklace. 

Helenite is produced from the heated volcanic rock of

Mount St. Helens and the brilliant green creation has

captured the eye of jewelry designers worldwide.

Today you can wear this massive 6½-carat stun-

ner for only $149!

Make your emeralds jealous. Our

Helenite Necklace puts the green

stone center stage, with a faceted

pear-cut set in .925 sterling silver

finished in luxurious gold. The

explosive origins of the stone are

echoed in

the flashes

of light

that radi-

ate as the

p i e c e

s w i n g s

gracefully

from its 18"

luxurious gold-fin-

ished sterling silver

chain. Today the volcano

sits quiet, but this unique piece

of American natural history continues to

erupt with gorgeous green fire.

Your satisfaction is guaranteed. Bring home the

Helenite Necklace and see for yourself. If you are not com-

pletely blown away by the rare beauty of this exceptional

stone, simply return the necklace within 30 days for a full

refund of your purchase price.

Smar t  Luxur ies—Surpr i s ing  Pr ices™

JEWELRY SPECS:

- 6 ½ ctw Helenite in gold-finished sterling silver setting   - 18" gold-finished sterling silver chain

14101 Southcross Drive W., Dept. HEL609-04, 
Burnsville, Minnesota 55337 www.stauer.comStauer®

Helenite Necklace (6 ½ ctw) .................................Only $149 +S&P

Helenite Stud Earrings (1 ctw) ......................................$129 +S&P

Helenite Set $278 .....................Call-in price only $149 +S&P

(Set includes necklace and earrings)

Call now to take advantage of this extremely limited offer.

1-800-859-1979
Promotional Code HEL609-04
Please mention this code when you call.

Rating of A+

Limited to the first 2200 orders from this ad only

“My wife received more
compliments on this

stone on the first day
she wore it than any
other piece of jewelry

I’ve ever given her.”

- J. from Orlando, FL
Stauer Client

Necklace

enlarged 

to show 

luxurious 

color.

EXCLUSIVE

FREE
Helenite Earrings

-a $129 value-
with purchase of 

Helenite Necklace

Meet the Beauty in
the Beast

GO 
AHEAD, 

TEST OUR 
THEORY.

liberator.com 

Discover the best sex of your life. 

Dozens of new positions and the 

perfect lift to your love life.

Toll Free 1-888-756-0737

F a x :  9 4 0 - 4 8 4 - 6 7 4 6   

e m a i l :  info@rhinobldg.com

W e b s i t e :  w w w. R H I N O B L D G . C O M

Prices F.O.B. Mfg. Plants; Seal Stamped Blue Prints;

25 YEAR COLOR WARRANTY

STEEL BUILDING SPECIALS

PRICES INCLUDE COLOR SIDES &

GALVALUME ROOF

Local codes may affect prices

FREE 
BROCHURE

VISIT
OUR

WEBSITE

30Õ x 50Õ x 10Õ.......................$8,985

40Õ x 60Õ x 12Õ.......................$12,490

50Õ x 75Õ x 14........................$17,999

60Õ x 100Õ x 12Õ.....................$24,400

100Õ x 150Õ x 14Õ...................$57,800
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Dr. Winnifred Cutler Creator of 10XDr. Winnifred Cutler Creator of 10X

Created by Winnifred Cutler, Ph.D. in biology
from U. of Penn, post-doc at Stanford.
Co-discovered human pheromones in 1986
(Time 12/1/86; and Newsweek 1/12/87).

a thena ins t i tu te . com
Athena 10X is designed to enhance attrac-
tiveness. Vial of 1/6 oz. added to 2-3 oz. of
your cologne or aftershave lasts 4 to 6
months, or use straight. Contains synthe-
sized human attractant pheromones.
Effective for 74% in 8 week published scientific
study. Not guaranteed to work for all, since body
chemistries differ, but will work for most.
Cosmetics not aphrodisiacs.

Not in stores. Call (610) 827-2200 - Order online
or send to: Athena Institute, Dept PS,

1211 Braefield Rd. Chester Springs, PA 19425
FREE US SHIPPING

Please send me ___ vials of 10X for men @$99.50
and/or_____ vials of 10:13 for women @$98.50

for a *total _____ by: ❑ money order ❑ check

❑ Visa,M/C,Disc.______-_______-_______-______

Exp_______CVV_____Sig_____________________

to: Name______________________________

Address_________________________________

City/State______________________ zip________

Phone:____________ email __________________
(*PA add 6% tax, Canada add US $10.00 per vial) PS

Joseph (MI)ÒFabulous product. I was
shocked when I first got it and tried it. I had
read on the internet, everything on your web
site. You know, you hear all kinds of things
about pheromones and donÕt know what to
believe. But you guys were very well re-
spected, you have gone through the dou-
ble blind studies. You did the research! A
long time ago, I learned, you get what
you pay for.

Well even so, I was shocked at how well 10X
works. You have a fabulous product. I am
married and am with my wife only. Well
within 5 days it was amazing. The affec-
tion level went up 20 fold. I am so grate-
ful to you Dr. Cutler. Thank you so much for
your research!Ó

BIOLOGIST'S AFTERSHAVE
ADDITIVE INCREASES

AFFECTION from WOMEN

The only true all-terrain
vehicle on planet Earth

www.rokon.com

1-800-593-2369

Powerful

4-Stroke

•	Tow	&	Carry	Enormous	Loads!
•	Full	Time,	2-Wheel	Drive!
•	Climbs	60%	Grades!
•	15"	Ground	Clearance!

WhiteWalls¨

Magnetic Whiteboard 

Steel Wall Panels

WhiteWalls.com

LIVING GREEN HAS NEVER 

LOOKED SO GOOD.

a Continuous hot water

a Seasonal settings for temp control

a Battery operated

a Includes shower head attachment

a Easy connection to bbq style     

     propane tank and regulator

a $144.95 and FREE SHIPPING

219.369.4781 EZTANKLESS.COM

Ð INTRODUCING Ð

THE EZ 101

  

http://www.rokon.com
http://WhiteWalls.com
http://athenainstitute.com
http://EZTANKLESS.COM
http://divebarshirtclub.com
http://cloghog.com


FREE MySQL database hosting service
for anyone (blogs, forums, etc..). Visit www.freemysql.org to
sign up.

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

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

www.semsupplies.com

GOT WARTS?
Electronic Wart Remover

100% successful home treatment
(800)645-0234

www.wartabater.com

Men Talk to Local Women. 1-800-238-CHAT. .69 per minute.
Try talktome.com. First $10 FREE! 18+

WHERE SINGLES MEET
Browse Ads & Reply FREE!

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

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! 2 yr. warranty! Just
$399.95 www.fishpondaerator.com 608-254-2735 ext. #3

Streaming Media Player
Watch your Favorite TV Shows, Movies and More all for Free!
www.streamed-tv.com/ 888-712-7944.
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hip Parham
 @

 212.779.5492 or em
ail: chipparham

@
bonniercorp.com

AutomOTIVE

DATA STorAge

do it yourself

ELECTRICAL SUPPLIES & EQUIPMENT

ElEctronics

free

games, toys & models

gold/jewelry

health & fitness

of interest to men

pond & Lake management

water purification

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

Over 18,000 audio/video 
products in stock and 
ready to ship today!

YOUR ELECTRONICS CONNECTION

FREE CATALOG

1-800-338-0531
parts-express.com/pop

Steam Catalog $6.95

Over 150 Working Steam Toys, 
Stationary Engines, Tractors, 
Trains, Trucks, Accessories & 
Stirling Hot Air Engines!

YeSterYear toYS & bookS InC.
box 537•dept.ps•alexandria bay, ny 13607

STEAM MODELS!

1-800-481-1353 • www.yesteryeartoys.comAMSOIL SYNTHETIC LUBRICANTS.

BUY DIRECT!

Register to Buy Wholesale

T 1-888-450-2658.

.

FREE CA ALOG.

www.synthoils.com

SOON THE GOVERNMENT

will enforce the ÒMARK” 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.

CasCade 5000
Floating POND FOUNTAIN!

Aerator
Now Available Factory Direct!

 MSRP ($1100) You Pay $698.95!

www.enhansit.com
1-888-217-1211 

A UNIVERSAL LIFT FRAME

Easy as 1-2-3

Why spend a fortune for a lift chair?

EnhanSit simply attaches to the bottom of

your favorite recliner in minutes, making

your favorite, comfortable recliner a Lift

Chair quickly and easily.

Check Website for Specials!

ENHANSIT

POPULAR SCIENCE DIRECT

TELEVISION

Free 

Bottled Water 

Sample!

570.296.0214

Save your receipt – a machine 
discount & a store owner credit! 

800 433-9553  |  johnellis.com

Watch an Electrolysis VIDEO Add only 20 
DROPS to any low energy water or  shot and 

produce a 3000% increase in virtually free 
energy!  “Untreatable” municipal results: Dept of 
Environmental Quality (DEQ). Pat’d machine 13 
countries  cofee, tea or water (332 FDA tests).

SOaring
EnErgy ShOt

...with the ONLY WATER that 
produces ENERGY!!  The KEY 

to FREE ENERGY that your 
purchase will fund!

tM
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Only $6.79 Per Month
Call Now 1-800-365-3729

or visit us at

www.digitalworldwarranty.com

  

http://www.digitalworldwarranty.com


ATVNOW.COM
www.atvnow.com

$99/Month
   24 MONTH LEASE

SEE WEBSITE FOR TERMS

Get 2 & We Include 
The Trailer!

800.959.7803
PRODUCT DELIVERED 

ASSEMBLED 
IN CONTINENTAL USA

250cc BOSS ATV
MANUAL GEAR CASE

CAMO, RED, BLUE

  

http://www.atvnow.com
http://ATVNOW.COM
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From the Archives

Exosuits in Sci-Fi

JULy 2014

Super Strength from a Suit

For the November 1965 cover 

story, a Popular Science editor 

walked around in a so-called 

man amplifier to test its range of 

motion. Researchers at Cornell 

University designed the metal 

exoskeleton to bolster the wearer’s 

strength while minimally limit-

ing flexibility. Built for the Office 

of Naval Research, the suit was 

intended to help sailors handle 

torpedoes and machinery. Today, 

exoskeletons continue to capture 

the imaginations of engineers and 

filmmakers alike. In the movie 

Edge of Tomorrow, characters 

battle aliens with help from the 

powered suits. For more, turn to 

page 42. J I A  Y O U

 1959  Sta rS h i p  t ro o p e rS 

The mobile infantry in this dystopian 
novel—adapted into a film in 1997—
was equipped with motorized armor to 
help combat aliens called Bugs. 

 1963  i ro n  M a n 

Marvel Comics debuted the superhero 
suit of billionaire Tony Stark in Stan 
Lee’s Tales of Suspense.

 1986  a l i e n S 

When fighting the queen Xenomorph, 
Ripley (Sigourney Weaver) got a boost 
from a power-loader suit.

 1997  Sta r  K i d 

A shy seventh-grader became a galac-
tic warrior after he discovered an alien 
exosuit in a junkyard. 

 2013  e lyS i u M 

Max (Matt Damon) had a crude exo-
skeleton drilled onto his body to  
revive him and complete a mission 
that could save his life.

The year Russian inventor Nicholas Yagn 

patented the f irst  exosuit ,  engineered to 

help soldiers run and jump1890
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 into your

PASSIONS

TAP

Connecting People  
to Their Passions
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