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P1 is a hybrid 
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SPACE ROCKS
WITH A 
WARHEAD —
IT’S  SCIENCE! 



Get up to the minute

news on the cutting edge 

in scientifi c research,

gadgets and green tech. 

Save the stories to read 

even when you’re not

connected, and fi lter them 

by your favorite topic.

Sign up today:

POPSCI.COM/NEWSLETTER

THE FUTURE NOW 
PopSci.com’s news-reader app delivers
all the content from PopSci.com in an
easy-to-read format on the go. 

Why should you sign
up for our newsletter?

Sign up for the Popular Science editorial newsletter 

and each week you’ll get the latest and greatest in 

tech reviews, science news, video, photography and 

special offers.

Our perspective on science is unique.
Like you.#32

REASON

STAY CONNECTED TO THE POPULAR SCIENCE COMMUNITY

GET THE 
LATEST 
CONTENT 
FROM OUR 
DIGITAL 
EDITIONS

PROMOTION



POPULAR SCIENCE / 005

 S
P

O
R

T
S

 I
L

L
U

S
T

R
A

T
E

D
/G

E
T

T
Y

 I
M

A
G

E
S

 

F E E D

Volume 285 No.4

F E E D

06 From the Editor 
08 Peer Review 
10 A Bit About Us 

DEPARTMENTS

N O W

13 A simple, smart 
home security 
device 17 Ten things 
we love this month 
18 Tracing the his-
tory of innovation—
through sneakers 20
Lighter hockey gear 
for faster sprints 
22 A user’s guide to 
fitness trackers 24 
A maintenance-free 
bike for the masses 
25 The fastest 
high-speed camera 
money can buy

N E X T

27 An icebreaker for 
polar research 28
Surgeries that put 
basketball players 
back on the court 30
Unsavory news for 
trick-or-treaters 
32 How tweets save 
lives 34 An asteroid-
blasting space 
mission 36 Artificial 
intelligence needs 
smarter standards

M A N U A L

71 Make your jack-o’-
lantern extra spooky 
with a tiny smoke 
machine 75 Turn 
household items 
into hurricane-
survival tools 
76 How duct tape 
saved the Apollo 13
 astronauts 77
A shoebox projector 
for a shoestring 
budget

E N D  M AT T E R

78 Ask Us Anything: 
Can you get PTSD 
from a virtual ex-
perience?  90 From 
the Archives

For daily 
updates: 
facebook.com/
popsci

+
++++

ON THE COVER
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Disruption 
Comes in Cycles

MATTHEW DE PAULA
“The car has been taking baby 

steps for decades, basically 

since its invention,” says our auto 

columnist Matthew de Paula. “And 

now we’re on the cusp of really 

big changes.” He would know: 

de Paula travels the world to test 

the latest models. In “The Car 

Disrupted” (page 38), de Paula 

explored the worlds of engineer-

ing, information design, software 

development, and manufacturing 

to identify the forces shaping the 

future of the automobile.

VERONIQUE GREENWOOD
For the second year, Veronique 

Greenwood was asked to identify 

the year’s most influential young 

scientists and engineers for “The 

Brilliant Ten” (page 54). For four 

months, Greenwood and her 

co-author, Cassandra Willyard, 

vetted candidates in fields as 

disparate as palentology and 

nanophysics to arrive at the final 

honorees. Despite their tender 

ages, Greenwood says, “everyone 

in their field is looking at them to 

see what’s coming next.”

SOPHIE BUSHWICK
This month, projects editor Sophie 

Bushwick transformed an elec-

tronic cigarette into a mini ature 

smoke machine. “It’s really satis-

fying when an object ends up doing 

something so far from its intended 

purpose,” she says. Granted, it 

takes some work to make that 

happen. Bushwick had to visit a 

local vape shop and improvise 

with hot glue and a needle. 

To try it yourself, read “Create 

a Smoking Pumpkin with an 

E-Cigarette” (page 71). 

JAMES VLAHOS
As a kid, contributing editor James 

Vlahos used to scream down hills 

on his dirt bike, pretending he was 

Evel Knievel. But it wasn’t until 

reporting “The Devils and the 

Deep Blue Sky” (page 62), that 

he came to understand the dare-

devil’s true impact. Vlahos tagged 

along with stuntmen determined 

to successfully jump over Idaho’s 

Snake River Canyon. “It’s a crazy 

and danger ous thing to do—which 

makes the stunt perfectly in the 

spirit of Knievel,” he says.

From the Editor

Contributors

native powertrains. They are giv-
ing automobiles intelligence and 
social aptitude. They are training 
cars to drive themselves.

Our mission at Popular 
Science—as it’s been since the 
Columbian Exposition and 
before—is to identify and explain 
disruptive technologies. That 
makes us particularly well posi-
tioned to talk about automobiles 
right now. Our cover story, “The 
Car Disrupted,” highlights the 
technologies, people, and ideas 
transforming vehicles today. 
Just as in the era of the Morrison 
Electric, some of those ideas will 
endure. Most will disappear. But 
the car will never be the same.

Enjoy the issue.

Cliff  Ransom
Editor in Chief

In the spring of 1893, the city of Chicago hosted the 

World’s Columbian Exposition, better known as the 

Chicago World’s Fair. For a young nation, the event 

served as a coming out party, proof that American 

innovation was equal to any. Tesla, Westinghouse, 

and Edison were there, demonstrating the virtues of 

electricity. The Ferris wheel made its debut, as did the 

motorized walkway, the dishwasher, and even Cracker 

Jacks (for better or worse). Popular Science, which was 

there, called the exposition “the utmost achievement of 

the kind the world has beheld. ”

Then everything changed. In 
1908, Henry Ford launched the 
Model T and a few years later, 
Charles Kettering invented the 
electric starter, so drivers no 
longer had to crank-start gasoline 
engines. Roads improved, fuel 
became easier to fi nd, and people 
discovered the joy of motoring 
long distances. Within a decade, 
electric all but disappeared. 

For more than 70 years, the 
internal combustion–powered 
car reigned supreme. Effi  ciency, 
horsepower, braking, and aero-
dynamics all improved, but the 
car, in essence, remained the 
same: a gasoline- or diesel-
propelled vehicle meant to deliver 
people from point A to point B. 

If history teaches us anything, 
it’s that dominant technologies 
only persist for so long. Even-
tually, disruptive ones arise to 
challenge them. Such is the state 
of the car. Unlike at anytime in 
the past century, automakers 
are questioning the very nature 
of vehicles. They are launching 
unprecedented numbers of alter-

Admittedly, that was probably 
an overstatement. Nonetheless, 
among the many marvels that 
caused us to gush was a funny 
little contraption called the Mor-
rison Electric. Patented just two 
years before, it was one of the 
fi rst American electric cars. It 
topped out at about 20 mph and 
had limited range, but it would 
have unforeseen consequences. 

At the time, automobiles were 
relatively new. Carl Benz had 

just introduced his internal 
combustion–powered car eight 
years before. But electric vehicles 
were quieter, cleaner, and in many 
ways superior. Within four years, 
electric taxis were competing 
with horse-drawn carriages in 
New York and London. By 1900, 
38 percent of the cars on the road 
were battery-powered (40 percent 
were steam and only 22 percent 
gasoline). The future of the car, it 
seemed, was electric. 

F E E D / OCTOBER 2014



 Out-cleans 
the 5 big boys.
In independent floorcare tests, the new 
DC59 Motorhead vacuum out-cleans 
the top five best-selling full-size vacuums 
across carpets and hard floors. Without 
the hassle of a cord.*

dyson.com/nocord

* Tested against upright market, dust loaded, using ASTM F608, ASTM F2607, 

IEC 60312-1 5.2, 5.9. Using competitor NPD sales volume data, MAT April 2014.
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HOVERING PIÑATAS
In reference to the potential of drones 

delivering products [“25 Reasons to Love 

Drones (And 5 Reasons to Fear Them)” 

August 2014], I’m all for it. Skeet shooting 

with prizes!

Steven Fussell Cottage Grove, Ore. 

A POSITIVE OUTLOOK
During a more cynical time of my life, 

I would have presumed drones a manifes-

tation of an apocalyptic takeover or 

instruments of privacy invasion. Thanks, 

Popular Science, for laying out the facts 

[August 2014] and helping me make more 

informed judgments as we enter the age 

of drones. I trust that properly regulated 

use of UAVs will benefi t us in ways that 

outweigh the risk. 

Barry Ore Albuquerque, N.M.

Tweet out of  context

Haiku lines are like 
atomic quanta.
Rules to move between are strict 
@NICEHAT

S O M E  L O V E 
F O R  D R O N E S

ROTATING 
RUBBER DUCK? 

@txdore

HAVE A
COMMENT?

Write to us 

at  letters@
popsci.com
or Popular 

Science, 
2  Park Ave. , 

9th floor, 

NYC 10016

#SCI-KU

To celebrate the launch of our sci-fi iPad edition—check it out if you haven’t—

we asked readers what fictional technology they wished were real. Many had big 

dreams of time travel or teleportation, but some had more modest requests:

F U T U R E  T O O L S

Judy Jetson’s 

closet, so I don’t 

have to think about 

getting ready in the 

morning. #lifesaver

@femalehank-
moody

LIGHT SABER. SLICES 
BREAD AND TOASTS AT 
THE SAME TIME.  
Amanda Nicolette via Facebook

A replicator, and 

I would use it 

to make tea: 

Earl Grey, hot. 

@jrh3k5

The monolith from 

2001. I would 

kick-start the 

evolution of dogs 

into a space-faring 

species.

@OldsLouis

WHY READERS FEAR DRONES:
Readers weren’t shy about 

sharing their own concerns 

about unmanned fl ying vehicles 

after reading our August cover 

story. Here are the three most 

common fears:

1 They’ll steal our jobs.

2 They’ll poach endangered 

wildlife.

3 They’ll get into the wrong 

hands.

More than 

half the global 

population 

lacks Internet 

access, but with 

its purchase of 

Titan Aerospace 

in April, Google 

could bring 

millions more on-

line. According to 

an early report, 

once the tech is 

dialed in, Titan’s 

164-foot-wide 

solar-powered 

craft will soar at 

65,000 feet, bring-

ing new parts of 

the world online.

In Japan, 2,300 

aircraft, like the 

Yamaha RMAX, 

spray about 

85 percent of 

crops. By 2025, 

annual sales of 

UAV technology 

for precision 

agriculture could 

hit 160,000 units, 

making up about 

80 percent of the 

commercial- 

drone market. 

 For the amateur photographers among us—and let’s face it, in 

this age of smartphones, that’s most of us—drones can help us capture 

high-flying imagery worth a thousand likes. The aerial photos look so 

good, real estate agents now use them to show off properties for sale.   
We know what you’re thinking: love drones? Those 
ominous, free-floating, sometimes unseen killers 
that have walked our nation out onto some peril-
ously thin ice, geopolitically and ethically? Even the 
word itself is loaded. No one can agree on what a 
drone is, exactly, or whether they should be referred 
to as drones at all. Turns out we don’t just think 
about drones. We have feelings about drones.

03
THEY WILL 
DEMOCRATIZE 
THE INTERNET

01
04
THEY’RE 
THE BIGGEST 
THING TO 
HAPPEN TO 
FARMING 
SINCE  
AMERICAN 
GOTHIC

06-08

In the past year, unmanned 

drones have delivered text-

books, medical supplies, pizza, 

burritos, and a nearly full case 

of cold beer. The FAA grounded 

such commercial flights until 

new regulations are in place, 

but that hasn’t stopped compa-

nies like Amazon from trying 

to tackle the technical and 

logistical questions associated 

with delivery by flying robot. 

   Once the skies are (inevita-

bly) cleared for such activity, 

this trend will go far beyond 

flying a Domino’s across town. 

The start-up Matternet is de-

signing a node-based delivery 

system to extend drones’ range. 

Its quadcopters will land at 

stations to either swap out 

spent batteries for new ones or 

relay payloads to fully charged 

drones. Later this year, Matter-

net plans to test the system by 

delivering medical supplies to 

remote regions of Africa. 

THEY CAN ELEVATE 
THOSE FACEBOOK AND
INSTAGRAM PHOTOS TO  
A WHOLE NEW LEVEL 

25 
Reasons 
to Love
Drones

A N D  5 
R E A S O N S 
T O  F E A R 

T H E M

2 5  R E A S O N S  T O  L O V E  D R O N E S

THEY CAN 
FIGHT...

PIRATES 
Breathe easy, Captain Phillips. 

The U.S. military’s efforts to 

deter and disrupt attacks off 

the Horn of Africa and in the 

Indian Ocean include surveil-

lance drones. The craft can 

spot pirate camps and allow 

officials to warn vessels when 

pirates appear to be setting off.

POACHERS 
Rangers at a Kenyan wildlife 

reserve are planning a pilot 

project with two drones to 

ward off elephant and rhino 

poachers. If it’s successful, 

and the government lifts a ban 

on UAVs, the next stop would 

be drone patrols in 23 Kenyan 

national parks. 

No.

No.

No.

No.

/ 045044 /

MARTHA 
STEWART 
SWEARS BY THEM

They’ll soon 
deliver 
your pizza

The lifestyle maven raved in Martha 
Stewart Living about her Parrot 

AR.Drone 2.0 Power Edition: “I operate 

it from my iPad and can send it out 

over the farm—I love getting overhead 

shots of the garden and livestock.” 

02
No.05

A 

DRONE’S-

EYE VIEW

UNEMPLOYMENT
A 2013 study conducted by 

a UAV industry group said 

FAA approval of commercial 

drones could create 100,000 

jobs by 2025. To prepare for 

the workforce, matriculate at 

the University of North Dakota, 

whose aerospace school offers 

a major in drone operations.

But yes, there is plenty to love 

beyond the headlines about the 

Middle East. Once the Federal 

Aviation Administration (FAA) 

establishes airspace rules, which 

is likely to happen next year, 

the drone industry could fuel a 

decade-long, $82-billion economic 

boom, according to a study done 

by the industry’s leading trade 

group. Already, one analyst esti-

mates the global market for small 

unmanned aerial vehicles (UAVs) 

at $250 million to $300 million. 

The truth is, we’re witnessing a 

Kitty Hawk moment—the start of 

an era in which drones will change 

the world and the way we live in 

it. They’ve saved lives overseas; 

at home, they will make our cities 

and grids smarter, keep people 

safer, and help save our planet. 

And, as you’ll see on these pages, 

they can be fun, too.

A PERSONAL HISTORY
WITH SPACE 
EXPLORATION

After reading “The 
Whole Brilliant Enter-
prise” [July 2014], one 
reader expressed disap-
pointment that we didn’t 
include the Mercury and 
Gemini manned space 
programs. The reader, 
Mort Abramson, worked 
as a technical writer for 
McDonnell Aircraft, the 
contractor that helped 
develop these spacecraft. 
He sent us a few photos 
from that time, including 
the one at right, with as-
tronaut James McDivitt 
testing a mock-up of the 
Gemini fl ight module. 



For a complete set of contest rules,

prizes or to enter, please visit:

PopPhoto.com/readerscontest2014

The Readers’ Contest, sponsored by Popular 

Photography magazine, a publication of Bonnier 
Corporation, is open only to individuals who 
are sixteen (16) years or older at time of entry, 
excluding residents of Cuba, Iran, North Korea, the 
province of Quebec, Sudan, Syria, and any other 
jurisdiction where this contest is prohibited by 
law. To enter and for complete Offi cial Rules, visit 
http://www.popphoto.com/readerscontest2014 
between March 13, 2014 and October 17, 2014.

The 21st Annual Popular Photography Photo Contest 

gives photographers the opportunity to win prizes and 

have their work recognized in the January 2015 issue of 

Popular Photography, the largest photo magazine in the 

world, as well as on our website, PopPhoto.com.

• ACTION/SPORTS 

• ANIMALS 

• CITIES/ARCHITECTURE

• LANDSCAPE/NATURE 

• OBJECTS/STILL LIFE

• PEOPLE 

The competition is open to work produced 

from March 2014 —October 2014. All submitted 

artwork should be of reproduction quality.

ENTRY FEE: $10

DEADLINE: October 17, 2014

READERS’
PHOTO

CONTEST
20142014

21st Annual

Categories

Submissions

Credits (clockwise from top): Marcus Round, Henry Liu, 

David Bosworth, Brian Frank, Linda Chick, Lilly Rosenthal
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1. Captured a scorpion 

under a glass and 

released it.

2. Lived in the desert for 

one week.

3. Dangled a chunk of raw 

beef on a string over the 

side of our boat to catch a 

piranha. Then I ate it (the 

piranha, not the beef).

4. Swam with sharks in 

the Galapagos.

5. Sent a secret-admirer 

Valentine to my third-

grade crush. 

6. Posted a video of 

myself to YouTube.

7. Drove a giant U-Haul 

through Manhattan 

rush hour.

8. Climbed Mount Shuk-

san during a whiteout.

9. Walked on fire!

10. I asked my dad and he 

said, “Being a parent.”

Follow us on twitter @popsci

Find us on Facebook! facebook.com/popsci
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ON POPSCI.COM

For more about the development, visit our site. 

DARPA has tasked three teams with designing an experi-

mental reusable spaceplane—one that can make 10 flights 

in 10 days. “This is a DARPA-hard kind of problem,” Mitchell 

Walker, an aerospace engineer at Georgia Tech, told us.
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See more at ApronProject.com



4*(."�64#�%PDL

Update, adjust & personalize. Customization 
never thought possible. Sold separately.
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The new standard for high performance 

zoom lenses. 

With a constant F4 aperture and Optical 

Stabilization, this highly requested lens 

with a versatile zoom range yields 

gorgeous images. 

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 LH876-02 included.
USA 4 Year Service Protection
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DEFEND YOUR 
HOME WITH 
ARTIFICIAL
INTELLIGENCE

H O W 
C A N A R Y 
D E T E C T S 
T H R E AT S

EDITED BY Michael Nuñez and Lindsey Kratochwill Now

I n s i de :  The l ightest ,  most customizable hockey gear.  A user ’s  guide to f itness monitors.

An abridged history of  the sneaker.  The f irst  maintainence -free bicycle. 

.  A user ’s  guide to f itness monitors.

 You’re out of town for the week-
end, and you want to keep tabs 
on your home. You could set up a 
sophisticated security system—
with live video feeds, multiple 
sensors, and remote access—and 
suffer the hefty installation cost 
and monthly bills that come with 
it. Or, you could use Canary.

The all-in-one security system 
packs eight different environmen-
tal sensors into a single machine 
and arms it with artificial intelli-
gence. It plugs directly into an 
outlet, connects to a network by 
Wi-Fi or ethernet, and begins log-
ging sensor data within seconds 
of being taken out of the box.

Once users start interacting 
with Canary, an algorithm learns 
their daily schedules, minimizing 
false alarms. A smartphone app 
enables users to review past 
events that were deemed suspect 
as well as a live video feed.

The device alerts users with a 
push notification when it detects 
unusual activity on any of its sen-
sors, such as an abrupt crashing 
sound or unusual movement in 
the home. And thanks to machine 
learning, you’ll never have to 
worry about Canary mistak-
ing your house pet for a home 
invader, or worse, the other way 
around. M A C  I R V I N E

CANARY
P r ice :  $250
He i g h t:  6 inches
D i a m e te r :  3 inches
We i g h t:  0.83 lbs

Accelerometer:
Ear thquake

Air - Quality
Sensor:
Gas Leak

Humidity
Sensor:
Broken Pipe

Infrared Motion 
Detector:
Home Invasion

Microphone:
Window Break

Night-Vision
Camera:
Home Invasion

Thermometer:
Fire
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Obsessed
Some things are just . . . better

1 BLACKOUT 
BUDDY H20
Ill-prepared for 

inclement weather? 

This emergency light 

can run for 72 hours 

without any batteries. 

Developed by Etón 

Corporation with the 

American Red Cross, 

the device needs just a 

few drops of water to 

activate it. $10 

2 CIVILIZATION: 
BEYOND EARTH
Beyond Earth is the 

fi rst game in the 

Civilization series to be 

set in the future (a de-

parture from previous 

releases). Players can 

build and tear down 

societies and even ex-

plore maps inspired by 

real exoplanets. $50

3 NIKE 
VAPOR 360
Breaking in a new 

baseball glove is tough. 

The Vapor 360 makes 

it easier. Built with a 

perforated and nearly 

seamless construction 

into the palm, Nike 

designers made the 

Vapor 360 ready to use 

right out of the box—

no need to perform 

feats of strength trying 

to cool, warm, and 

stretch it into submis-

sion. $TBD

4 BACTRACK VIO
The size of a key chain, 

the Vio is one of the 

smallest breathalyzers 

available. It measures 

blood alcohol content, 

and even estimates 

when the level will 

drop low enough to 

safely drive. $50

5 JABRA PULSE
Your heart rate 

monitor has a new 

home, and it’s in your 

ears. Jabra’s wireless 

headphones can 

measure heart rate 

(more accurately than 

on your wrist), step 

count and pace, and 

can record a given 

route. And because it 

includes a microphone, 

you can still fi eld calls 

mid-workout. $200 

6 NERF COMBAT 
CREATURES
The company’s fi rst 

remote-controlled dart 

blaster has six legs, 

walks like an insect, 

and can shoot darts 

360 degrees and up 

to 45 feet. Plus, it will 

almost assuredly scare 

any opponent into 

submission. $60

7 CLIMENDO
Climendo aggregates 

data from popular 

forecasters including 

Wunderground, 

Forecast.io, and NOAA, 

and then compares 

it with  weather out-

comes to show which 

is the most accurate 

for your area. $2

8 WTF 
EVOLUTION?!
Sometimes, animals 

just defy logic. Mara 

Grunbaum asks 

evolution to answer 

for those odd quirks—

such as a weevil with 

a long neck, a primate 

with venom ous elbow 

pits, and plenty more 

bizarre creatures—in 

her new book. $13

9 MILWAUKEE 
JOBSITE 
SCISSORS
Thanks to cutting 

edges made from iron 

carbide, the Jobsite 

scissors are  10 times 

more durable than 

ones made from 

standard stainless 

steel. Cut through 

tough materials with 

abandon. $15-25 

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

At fi rst blush, a cooler made of 

fabric sounds dicey. But YETI 

made its crushable, packable 

one from DryHide material 

(borrowed from whitewater 

rafts) and reinforced it with 

fully sealing zippers (borrowed 

from hazmat suits). Then they 

lined it with up to 1.5 inches of 

insulation, ensuring that every-

thing in the 6.5-gallon cooler 

stays ice cold. $300

10 
YETI HOPPER

1

2

4

8

6

7

3

9

5
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Backstory

The Evolution of 
Sneakers

There’s not a lot of wonder attached to the average 

sneaker, but imagine life without it. That’s the job of 

Steven Johnson. He hosts the show How We Got to 
Now, premiering on PBS and BBC Two this month. 

Johnson traces how mundane discoveries infl uence 

future inventions. “We’re trying to shift the focus in 

terms of what we talk about when we talk about inno-

vation,” he says. In the spirit of celebrating overlooked 

origin stories, we examine the humble beginnings of 

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

Determining 
when humans 
began wearing 
shoes relies on 
the fossil record. 
One theory based 
on anatomical 
changes in feet 
date the first 
shoe-wearers to 
Paleolithic times. 

Charles Goodyear 
files a U.S. patent 
for vulcanization, 
which processes 
natural rubber 
into a durable 
product.  The 
process paved 
the way for 
rubber-soled 
shoes. 

The United States 
Rubber Company 
announces 
Keds, the first 
mass-produced 
shoe marketed as 
a “sneaker.”

A British inventor 
ushers in the 
era of modern 
shoelaces. 
Tying things with 
strings wasn’t 
new, but until 
then, shoes were 
largely fastened 
with buckles or 
buttons.  

Lyman Reed 
Blake patents a 
sewing machine 
that can affix 
shoe uppers to 
soles. Later 
improved and 
called the McKay 
stitcher, it sped 
the shoe pro-
duction process 
dramatically. 

Nike founder 
Bill Bowerman 
patents his 
waffle-soled 
running shoe 
concept. The 
design provided 
better traction. 

New Balance and 
Nike announce 
the first mass-
produced athletic 
shoes with 3-D 
printed soles, 
kicking off a new 
age in custom-
ized footwear.

20131978191618581790

40,000 
YEARS 
AGO 1844

Moon Boots Are Back
GE,  Android Homme,  and Jack-

Threads released the Missions,

l imited edition sneakers com-

memorating the moon landing’s 

45th anniversary this  year.  The

soles’  thermoplastic  rubber

adds flexibil ity and increased 

absorption.  Price $196.90



When your arms are full, your foot can lend a hand.
2015 ESCAPE with foot-activated lift gate.*

*Available feature.

A grocery bag full of 

free-range chicken, 

because it’s natural.

A bag full of 

farm-to-table vegetables, 

because it’s responsible.

Another bag full of 

organic fruit, 

because it’s healthy.

And a can of 

aerosol cheese, because 

America the beautiful.
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Long Awaited

Hockey Gear 
Made to Measure

In 2012, the engineers at Bauer 

asked themselves if, in the absence 

of budget and manufacturing 

constraints, they could make truly 

game-changing hockey equipment. 

A million dollars later, they had the 

OD1N system, some of the lightest 

and most customizable hockey 

gear to ever grace the ice.

Engineers investigated every 

piece of hockey equipment during 

the initial phases of the OD1N pro-

gram, but in the end, Bauer chose 

only three products to deliver to 

a handful of elite NHL athletes. 

Those players began testing the 

gear at the end of the 2013–2014 

season and will continue wearing 

it into this one. The advantage? 

According to Bauer, athletes in 

OD1N armor and skates will reach 

the other end of the ice more 

than a second faster than 

those wearing conven-

tional gear.  

M AT T H E W  J A N C E R

ARMORED
BODYSUIT

The OD1N candidate 

puts on a tight one-

piece suit speckled 

with white reference 

points. An optical 

scanner reads those 

and builds a 3-D 

model of the athlete. 

Designers fit armor to 

the digital model and 

adjust it on request 

(for more protection 

or mobility, say). 

Bauer then sends the 

design to a 3-D printer. 

The custom bodysuit 

emerges about a day 

later, ready for the ice.

GOALIE PADS

Conventional pads 

have four or five 

layers of synthetic 

leather. OD1N’s have 

a single outer layer of 

compression-molded 

foam backed with 

pieces of custom 

rebound-controlling 

foam. Depending on 

the goalie’s preference, 

the pads can be soft, 

so that the puck drops 

directly in front of 

him, or hard, so that 

the puck deflects to 

the boards.

SKATES

Boots are made 

from a proprietary 

composite, baked 

in an oven, taken 

out hot, and molded 

to each foot. Blade 

holders are made 

from carbon fiber. 

The resulting skate 

is enough, says Bauer 

GM of equipment, 

Craig Desjardins, to 

significantly speed the 

first three steps of any 

breakaway. Percent l ighter than  
Bauer’s  conventional  

hockey suit

33

Watch Niklas 
Bäckström, 
Claude Giroux, 
Patrick Kane, 
Henrik Lund-
qvist, Alexander 
Ovechkin, and 
Jonathan Toews 
test their OD1N 
gear when the 
season starts on 
October 8.

A way to transfer huge files between devices in a snap

A Little  More Detail : 

WiGig is an ultrafast device-to-device transmission protocol 

backed by the Wi-Fi Alliance, a trade association governing wire-

less standards. The protocol operates on the 60 GHz frequency 

band, which is used less often than others so it can accommo-

date up to 7 gigabits of data per second—more than five times 

the speed of Wi-Fi. A user could, for example, transfer a full 

HD movie from a computer to a tablet in matter of seconds. 

WiGig-certified products will be out by 2015. C O R I N N E  I O Z Z I O WiGig
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How It Works

Biometric Vitals

The Buzz
on Health
Trackers
This fall, Apple is expected 
to release its first major 
product since 2010—a 
health tracker unofficially 
dubbed the iWatch—that 
will reportedly log a litany 
of biometric information 
using 10 different sensors. 
The wrist device will likely 
have the same aesthetic as 
the Nike Fuelband, FitBit 
Flex, and the countless 
other fitness bands already 
available. With a rising 
number of wearables hitting 
the shelves, you’d better 
know what information is 
vital and how to make the 
most of it. P E T E R  K O C H

STEP
DETECTION

An algorithm 

translates an 

accelerometer 

reading into 

distance traveled 

and helps estimate 

activity level and 

calories burned. 

Healthy Range: 
About  10,000 steps 

per day

HEART RATE 
VARIABILITY

A heart rate mon-

itor measures the 

variation of beat-

to-beat intervals. 

High variability is 

indicative of good 

health and a high 

level of fi tness.

Healthy Range: 
18–44 percent 

variability while 

resting

BODY 
TEMPERATURE

A thermometer 

that sits against 

the skin assesses 

surface tempera-

ture. Abnormal 

spikes or drops 

are early warning 

signs of sickness.

Healthy Range: 
97.6º–99.6ºF

PULSE

A sensor opposite 

an LED monitors 

fl uctuations in 

light transmitted 

through your 

fi nger. The rise 

and fall of light 

indicates heart 

rate.

Healthy Range: 
60–100 beats per 

minute

BLOOD
OXYGENATION

A pulse oximeter 

detects the light 

absorption of 

hemo globin to 

see how much 

oxygen reaches 

your extremities. 

That data helps 

athletes determine 

whether they’ve 

recovered fully 

from a workout.

Healthy Range: 
95–99 percent

SLEEP 

Sensitive 3-D 

accelerometers 

detect small body 

movement during 

the night. When 

paired with 

continuous heart 

rate monitoring, 

it off ers a rough 

idea of sleep 

stages—light, 

deep, and REM.

Healthy Range: 
7–9 hours of sleep

BLOOD 
SUGAR

Sensors measure 

glucose in skin 

fl uid using infra red 

light or low-power 

radio waves. For 

diabetics, it’s a pin-

prick alternative. 

For others, it’s a 

way to see how 

diet aff ects health. 

Healthy Range: 
80–140 milligrams 

per deciliter

1 2 3 4 5 6 7



Great ideas in gear

BEST 
OF   the 
goods

shop

1 the button
to view products full screen

2
to rotate products

3
to purchase products

BUY IT NOW BUY IT NOW

download now for your iPad
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Standout

The Bike
That Never 
Needs 
Repairs
Every mechanic knows that moving 

parts break down over time, and David 

Weiner, founder of Priority Bicycles, 

knows it better than most. Weiner spent 

six years as a bike mechanic in Walnut 

Creek, Calif., near his hometown, and 

much of his job was spent fi xing the 

same handful of problems: tuning derail-

leurs, adjusting brakes, greasing chains, 

and replacing fl at tires.

Though Weiner eventually left his job 

for a career in software development, his 

love for bike maintenance never waned. 

Years later, after building fi nancial and 

logistics management software for 

top-tier bike companies, he decided to fi x 

the ineffi  ciencies of bike maintenance 

once and for all. By custom-fi tting a rust-

proof, lightweight aluminum frame with 

extremely reliable parts and removing 

some hardware altogether, Weiner creat-

ed something he’d always dreamt of—a 

maintenance-free bike. M I C H A E L  N U Ñ E Z

INTERNAL HUB 

Rather than a clanking 

derailleur system, a 

three-speed internally 

geared hub drives this 

bike. The hub allows 

the belt-drive to re-

main fixed to the rear 

wheel cog, so there 

are fewer issues with 

chain derailment.

CHAIN 
Metal chains are sus-

ceptible to rust, plus 

they wear down and 

stretch over time. 

Belt drive systems 

last up to 10 times 

longer, never require 

grease, and afford a 

smoother ride.

BRAKES 

Cable brakes can lose 

tension over time 

and the pads can rub 

against the wheel. 

Coaster brakes are 

imbedded in the rear 

wheel and friction is 

only applied when the 

user pedals backward.

TIRES
Puncture- resistant 

tires made with a 

flexible but tough 

breaker layer keeps 

objects from passing 

through. The bike also 

ships with a pump, so 

riders can easily keep 

their tires properly 

inflated.

Number of bike commuters in the U.S.

768K

1 2 3 4

Priority 
Bicycles

 $399Price
Weight 25 lbs
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The Breakdown

In the time it takes to blink, the 

Phantom v2511 has already cap-

tured more than 7,500 frames of 

video. Expand that rate to one 

second, and the v2511 captures 

25,600 frames at a resolution of 

about 1 megapixel. That’s still  

a far cry from the 1-trillion- 

FPS-camera MIT researchers 

developed in 2011, but unless 

you plan to record the motion 

of light, it should work just fine. 

NEEL V. PATEL

39.32
Gigabytes of memory per second 

used by the Phantom v2511, thou-

sands of times more than the iPhone 

5S’s slow-motion camera.

70 
The rate at which a male ruby- 

throated hummingbird’s wings  

beat per second, measurable only 

through high-speed imaging.

128 
The minimum FPS required for a 

camera to be defined as “high speed,” 

by the Society of Motion Picture and 

Television Engineers.

12
Frames shot in less than half a second 

when Eadweard Muybridge proved,  

in 1878, that all of a horse’s hooves 

leave the ground during a gallop.

By the Numbers

THE 
ULTIMATE 
SLO-MO CAM

T H E  N E W  L E E  M O D E R N  S E R I E S

COMFORT NEVER
LOOKED SO GOOD

DESIGNED TO MOVE WITH YOUDDED S

TRY ON A PAIR AT JCPENNEY® /leejeans @leejeans

©2014 VF Jeanswear Inc.
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To get a grip on climate change, researchers must go to where it’s 
changing fastest. Even in winter’s deep freeze, this 387-foot steel vessel 
pulverizes ice floes to study greenhouse gas concentrations and ice melt 
at the poles. “Polarstern is able to take scientists to fantastic environ-
ments where other ships can’t,” says scientific coordinator Rainer 
Knust. Three decades of data from the icebreaker’s expeditions help 
climatologists better understand and predict rates of change. In October, 
the ship will shove off with a new underwater drill capable of exploring 
the geology 250 feet below the Antarctic seafloor. N E E L  V.  PAT E L

KICKING ICE 
 AND TAKING 
NAMES 

Miles Polarstern has traveled 
in its lifetime, equivalent to 67 
circumnavigations of Earth 

Thickness, in feet, of ice it can 
break through while maintaining 
a speed of 5.8 mph. (It can get 
through thicker ice by ramming.)

Minimum temperature, in degrees 
Fahrenheit, at which Polarstern’s 
engines still function

Combined horsepower of the ship’s 
four diesel engines

1,620,0004.92-5820,000

POPULAR SCIENCE / 027

EDITED BY Jen Schwartz & Breanna Draxler

I n s i de :  A mission to capture virgin space rock.  No sugar high this  Halloween.

Social-media maps that save l ives.  New knee surgeries get NBA players back on

the court.  Can robots really think,  or  are humans just  gull ible?

k.  No sugar high this  Halloween.
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Body of Evidence

The stress of repetitive jumping makes NBA players
particularly prone to painful, even career-ending carti-
lage lesions. For decades, microfracture surgery—
pricking holes in the knee bone to stimulate tissue 
regrowth—was the gold-standard repair. But the fibro-
cartilage that forms is stiffer than the knee’s hyaline 
cartilage, impeding a return to elite play. “So many new 
procedures coming out are superior,” says orthopedist 
Joshua Harris, who studied microfracture’s impact on 
the NBA. Here’s how three of them work. M AT T  G I L E S

Building better 
knees for the NBA

 T H E  S U B ST I T U T E  T H AT D E L I V E RS 

To fix a lesion, doctors use osteochondral 

autograft transplant surgery (OATS) 

to transfer cartilage from a non-load-

bearing section of the patient’s knee. 

Riley Williams, director of the Institute for 

Cartilage Repair at the Hospital for Special 

Surgery, says that unlike microfracture, 

this method implants the collagen-rich 

hyaline necessary to continue competing 

at the highest level. After undergoing 

OATS, 75 percent of athletes under age 

25 maintained the same level of physical 

activity, compared to 37 percent who had 

undergone microfracture.

 T H E  N EW  L AST R E S O RT 

Used to treat large injuries, auto logous 

chondrocyte implantation (ACI) involves 

harvesting cartilage from the patient and 

culturing the cells in a lab for several 

weeks. The new cells are then placed 

on a biodegradable matrix and glued to 

the damaged area. The two-step process 

requires open surgery and up to a year of 

rehab, which dissuades some athletes. 

“It’s difficult to convince people that an 

ACI is their best option,” says orthopedic 

surgeon Andreas Gomoll at Brigham and 

Women’s Hospital, even though it’s 

a more durable fix than microfracture.

 T H E  N E XT- G E N  I M P L A N TS 

Though not yet available in the U.S., 

matrix-induced ACI (MACI) and NeoCart 

both show great promise in Europe. MACI 

is essentially a one-step ACI: Because it’s 

completed during a single surgery, rehab 

time is minimal. Similarly, NeoCart, which 

is undergoing FDA trials, implants collagen 

on a biodegradable scaffold. Some studies 

have shown that non-athletes who 

underwent NeoCart recovered faster than 

micro fracture patients. “Once good car-

tilage products become available, micro-

fracture could become obsolete,” says 

Charles Roth of the Andrews Institute for 

Orthopaedics and Sports Medicine.

For every microfracture success story,  l ike 10-time NBA All-Star Jason 

Kidd,  there’s  a  Greg Oden,  r ight ,  a  former number- one draft  pick who, 

after three surgeries ( l ike the one depicted above) ,  played in only

21  percent of  games over six seasons.
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By the Numbers

HOW NEW SUGAR 
STATS WILL KILL 
HALLOWEEN 
(BUT SAVE YOU)

Pick your poison: 

Each candy clus-

ter is  a  daily dose 

(23g)  of  sugar

Bad news, trick-or-treaters: A new 

recommendation from the World 

Health Organization (WHO) deals 

a serious blow to your annual 

candy binge. The guideline, set 

to be released this fall, drops the 

suggested daily intake of “free 

sugars”—those added to processed 

foods, such as high-fructose corn 

syrup, and those that result when 

naturally occurring sugars are 

FUN-SIZE

BUTTERFINGERS

STARBURSTS

SOUR PATCH 

KIDS

MINI REESE’S 

PEANUT

BUTTER CUPS

CANDY CORNS

TEASPOONS OF 

SUGAR

M&M’S

2.3

8

14.3

5

15.7

5.8
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refi ned, as with maple syrup.

“Even orange juice contains 

added sugar because it’s very 

concentrated,” says WHO adviser 

Chessa Lutter. Ideally, free sugars 

should make up a mere 5 percent 

of one’s daily calories. For a fairly 

active 10-year-old, that’s about 23 

grams per day, or 5.8 teaspoons. 

And that translates to a paltry 

haul of candy. R E B E C C A  L A N T N E R

Grams of sugar 

in the candy collected 

by the average U.S. 

trick-or-treater 

on Halloween—

equivalent to three 

cups of pure sugar.
Source: Children’s 

Healthcare of Atlanta
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HAIKUFAN.COM/OFFER   888-958-0205

The quietest, most efficient 
ceiling fan is now the smartest.

Visit haikufan.com/OFFER and use 

promo code PS1014 to receive 

a free Haiku info kit.

Big Ass Fans® reinvented the ceiling 

fan with the silent, hand-balanced and 

energy-efficient Haiku®. In fact, Haiku 

holds the top 11 ENERGY STAR® rankings 

for efficiency, and its patented LED 

module offers 16 unique brightness 

settings. Winner of more than 25 

international design awards, Haiku 

brings both form and function to the 

ceiling fan. With the introduction of 

SenseME™ technology – an on-board 

computer and array of sensors designed 

to automate your fan’s speed for 

effortless comfort – Haiku is now one 

Smart Ass™ fan.
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Q + A

Natural disasters and political un-

rest trigger torrents of tweets and 

posts—chaotic snippets of what 

could be valuable information. 

Patrick Meier, director of social 

innovation at the Qatar Computing 

Research Institute, applies artificial 

intelligence to this crowdsourced 

data, organizing digital photos and 

messages into dynamic maps that 

can guide real-world relief efforts. 

Popular Science: You work in cri-

sis mapping—what is that exactly?

Patrick Meier: In disasters, there 

are a lot of eyewitness accounts 

on social media. But the overflow 

of information can be as paralyzing 

to response teams as the absence 

of it. During Hurricane Sandy, there 

were more than 20 million tweets 

and several hundred thousand pic-

tures. We’re developing solutions 

to quickly identify needles in the 

haystack and chart them visually.

PS: What do the needles look like?

PM: For example, before typhoon 

Haiyan made landfall in the 

Philippines, we got a request from 

the United Nations to look for all 

tweets that said, “I need help,” or 

“The bridge has just collapsed.”  

PS: In what way are they used? 

PM: On the MicroMappers app, 

volunteers classify and geolocate 

these calls for help. Once people 

tag between 50 to 100 examples, 

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

B R E A N N A  D R A X L E R

in close to real time that helps 

support decision-making.

PS: What’s the next step?

PM: We want to apply machine 

learning to aerial imagery. Once we 

know what huts without roofs look 

like from a bird’s-eye view, we can 

run algorithms on photos to accel-

erate damage assessments.

PS: How about other applications?

PM: We’re creating a clone of the 

platform that enables election 

monitors to identify tweets related 

to intimidation, bribery, corruption, 

or violence. We’ve also partnered 

with a wildlife reserve in Namibia 

to identify animal species in aerial 

images so managers know which 

populations need protection. 

an algorithm then classifies similar 

tweets with 90 percent accuracy. 

The result is a map with metadata 

that says, “In this area, 20 people 

have expressed a need for food,” or 

“There are 17 reports of flooding.” 

That’s the scale at which humani-

tarian organizations operate.  

PS: How does this improve and 

hasten disaster response?

PM: Disasters are not static; they 

evolve. With these new technol-

ogies, we can get information 

HOW TWEETS 
SAVE LIVES

1,500 Number of digital volunteers, from 

80 countries, who help crisis mappers 

remotely in the wake of a disaster

Meier ’s  open-

source software 

is  constantly

evolving as it  is 

applied in dif-

ferent contexts. 

For example, 

it  was used to 

create maps 

showing  

population 

displacement 

during the 

humanitarian 

crisis  in Libya.



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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Annotated Machine

A spacecraft 
that packs 
the punch of 
a warhead

1
Using a Ka band 
high-gain antenna 
(32 kilobits per 
second), Hayabusa 2 
can send and receive 
more than four times 
as much data as its 
predecessor.  

2
Two solar array 
“paddles” provide 
up to 2.9 kilowatts of 
power at a distance 
of one AU (93 million 
miles) from the sun.

3
The four ion engines 
use xenon propellant 
to push the space-
craft to cruising 
speeds of 2 kilome-
ters per second, or 
4,473 mph.

4
A detachable 
launcher, which 
takes a cue from 

After a dysfunctional Hayabusa mission 
returned to Earth in 2003 with a measly 
0.1 milligram of asteroid dust, Japan’s 
Aerospace Exploration Agency (JAXA) 
didn’t give up—it doubled down. In 
December, the $310-million Hayabusa 2 
will launch on an intercept course with 
a 900-meter-wide asteroid between the 
orbits of Earth and Mars. Sometime in 
2018, the craft will blast its target with a 
missile, sweep the unweathered surface 
to harvest samples, then head home with 
the very fi rst virgin asteroid debris ever 
collected. Or so we hope. J E R E M Y  H S U

military weapons 
designed to pene-
trate tank armor, 
dispatches from the 
mothership about 
500 meters above the 
asteroid’s surface. 

5
At 100 meters, 
10 kilograms of 
explosives turn a 
copper disk carried 
by the impactor into 
a giant bullet aimed 
at the asteroid.

6
The impact creates a 
crater  1 meter deep 
and 10 meters wide.

7
After the explosion, 
the mothership 
swoops in, hovering 
just above the crater. 
Its sampler arm 
fires tiny projectiles 
made of tantalum 
at 300 meters per 
second and collects 

1

3

4

6

whatever debris 
ricochets into its 
collection tube.

8
JAXA’s goal is to 
bring home at least 
100 milligrams of 
dust. Researchers 
will have to wait to 
weigh and study 
the samples until 
Hayabusa 2 returns 
to Earth  in 2020.

7

5

Cost, in millions of dollars, 
of each milligram of asteroid 

dust if Hayabusa 2 collects 
its stated objective

3.1

2

8
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“WE’RE USED TO THE 
SAFE ASSUMPTION THAT 
WHOEVER IS TALKING 
TO US IS ACTUALLY AN 
INTELLIGENT PERSON.”

Erik Sofge is a sci-
ence, technology, 
and culture writer
in Massachusetts. 
His robotics blog is 
Zero Moment.

Approximate 

percentage of 

active Twitter 

accounts that are 

run by bots. 

Source: U.S. Securities 
and Exchange 
Commission

The harsh criticism of AI’s most famous bench-

mark comes at a moment when interest and 

investment in the fi eld are spiking. Google recently 

acquired AI fi rm DeepMind for $400 million, and 

IBM is investing a $1 billion in its Watson system, 

the former Jeopardy! winner that’s now unraveling 

the genetics of brain cancer. Even the late Alan 

Turing is getting the Hollywood treatment this fall, 

as the subject of the biopic The Imitation Game. 

Some might say the fi eld of AI doesn’t need the Turing 

Test anymore. We should just let machines grow 

smarter on their own inhuman terms.

That would be a mistake. The genius of the Turing 

Test is that it captured the public imagination and 

drove innovation. So why not build a new one better 

suited to the task of proving true artifi cial intelli-

gence. “Maybe rather than looking at one big hurdle, 

we should try to understand how to make a bunch of 

small steps that lead us along the path to something 

useful,” says Noah Goodman, a cognitive scientist at 

Stanford University.  Machines should have to tackle 

a range of tasks that emphasize nimble, on-the-spot 

thinking. Can it describe a video after seeing it for 

the fi rst time, respond to direct questions with direct 

answers, and recognize nuances in language? Far 

more than a gimmick, such a system would fi nally 

demonstrate, in Turing’s words, “a machine that 

thinks.” Eugene was nowhere close. 

Robots aren’t that smart. 
People are just gullible.
C O L U M N  BY  E R I K  S O F G E

8.5

t a competition in June, a 

chatbot named Eugene duped a 

group of human judges into be-

lieving it was a Ukrainian teen-

ager. The judges hailed it as the fi rst time a machine 

passed the Turing Test—that hallowed measure of 

artifi cial intelligence (AI) proposed by computer 

scientist Alan Turing in 1950.

Eugene’s victory was short-lived. Within days, AI 

researchers had dismissed the chatbot’s achievement 

as a collection of canned responses. Then they took 

the Turing Test itself to task. Conceived of as a kind 

of existential parlor game, the test asks a human and 

a machine to respond to questions from remote in-

terrogators. A computer mistaken for a person would 

prove that it had developed the capacity to mimic 

our own thought processes. 

That all sounds good enough, but “people are easy 

to deceive,” says Ernie Davis, a computer scientist 

at New York University. “We’re used to the safe 

assumption that whoever is talking to us is actually 

an intelligent person.” So human offi  ciants will likely 

give the computer the benefi t of the doubt. Addition-

ally, chatbots often mask their lack of reasoning by 

coming across as merely scatterbrained. For example, 

futurist Ray Kurzweil once asked Eugene, “If I have 

two marbles in a bowl and I add two more, how 

many marbles are in the bowl now?” “Not too many,” 

wrote Eugene. “I can’t tell you the exact number; I 

forgot it. If I’m not mistaken, you still didn’t tell me 

where you live.”

In that way, the Turing Test doesn’t foster the 

development of machines with adaptive, human-

level smarts. Instead, it exposes our own gullibility, 

and spawns programs whose greatest innovation is 

the tactical use of snarky non-sequiters and manipu-

lative charm.

A
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T H E  1 0  M O S T  T R A N S F O R M AT I V E  I D E A S , 

P E O P L E ,  A N D  T E C H N O L O G I E S  S H A P I N G 

T H E  A U T O M O B I L E  T H I S  Y E A R

b y  M A T T H E W  D E  P A U L A

T H E  C A R
D I S R U P T E D

At the McLaren development  

facility, engineers begin their 

design process with a driver in a 

simulator, not a prototype, and end 

up with a new model about a year 

later—in this case, the 12C Spider. 

1 0 . 1 4



Whether cellphones or cereal, 

consumers are demanding 

new products faster than ever 

before. Certainly, that’s the 

case with cars. In the past two 

decades, automakers have cut 

their seven-to-10 year product 

development lifecycles in half. 

One company promises 

to shrink them further still. 

McLaren, the vaunted maker 

of supercars and Formula One 

racers, has long been known 

for nimble development. In 

its Formula One skunk works 

outside London, developers 

strive to engineer and test a 

new piece of technology every 

20 minutes, which is light 

speed by automotive measures. 

New racecars can differ by as 

much as 80 percent from those 

fielded the year prior. 

A few years ago, McLaren 

entered the sports car market, 

pushing its ethos of rapid 

development beyond racing. 

Since the introduction of its 

first sports car, the 12C in 2011, 

the company has produced new 

or significantly updated models 

every year—four times faster 

The 
Auto 
Lab

01

POPULAR SCIENCE / 039



040  /  POPULAR SCIENCE

C A R  D I S R U P T E D

1 0 . 1 4

IL
L

U
S

T
R

A
T

IO
N

 B
Y

 S
A

M
I 

C
A

P
P

A
; 

F
R

O
M

 L
E

F
T

: 
C

O
U

R
T

E
S

Y
 T

O
Y

O
T

A
 (

2
);

C
O

U
R

T
E

S
Y

 N
IS

S
A

N
: 

O
P

E
N

IN
G

 P
A

G
E

: 
C

O
U

R
T

E
S

Y
 M

C
L

A
R

E
N

 A
U

T
O

M
O

T
IV

E

As cars have evolved 

to provide connectivity, 

navigation, diagnostics, 

and more, the cabin, 

with its many screens 

and buttons, has become 

a dumping ground for 

information. And too little 

thought has gone into  

how that data is presented  

and arranged. At best,  

the user interface in most 

cars is aggravating; at 

worst, it’s dangerous. 

In the past 12 months, 

automakers have debuted 

a number of smarter ways 

to display and access 

information. The most 

obvious approach is the 

heads-up display (HUD). A 

feature in certain luxury 

cars since the 1980s, HUDs 

were too expensive to 

include in most vehicles. 

This year, Mazda intro-

duced a lower-cost HUD 

called a combiner display 

in its nonluxury model 3. 

Continued from previous page

than most of its competition. 

This winter, it launched the P1, 

a seven-figure, ultra-high- 

performance, plug-in hybrid.

What sets McLaren apart  

is the thinking behind its  

development process. Execu-

tives don’t obsess as much as 

other automakers do about 

lean techniques or supply chain 

dynamics. They focus on the 

OODA Loop, an engineering 

methodology that stands for 

observe, orient, design, and act. 

Rather than start with paper or 

CAD, McLaren designers begin 

with a human in a simulator. 

Engineers look on and take 

driver feedback, making adjust-

ments as they go.

“We don’t waste millions on 

prototype testing,” says Geoff 

McGrath, vice president at  

McLaren Applied Technologies, 

a new consulting division with-

in the company. “We can design 

the cars of the future before 

even machining the parts. It’s 

fascinating to talk to a driver 

today about what a certain car 

will feel like when it’s not actu-

ally coming out until 2016.”  

McLaren Applied Tech-

nologies is now working 

with companies of all kinds, 

including automakers, to share 

and apply the OODA Loop 

methodology. “I hope this time 

next year we’ll be free to name 

some passenger car companies 

that are using our technology,” 

McGrath says. “In 10 years—if 

we’re still driving cars—I’ll bet 

that you can go to a showroom 

and have a car designed for 

your driving style and the 

kinds of roads you drive. That 

can all be done.” 

PROFILE

In June, Elon Musk opened to the world all of the patents relating to 

Tesla’s electric car technology. He couched the action as benevo-

lence, writing in a blog post that rapid innovation relies on open-

source development. But it was also a savvy business decision, and a 

very Musk-ian one at that. In one grand act, he more or less admitted 

that he’s moved on to something much bigger than making cars.

Musk develops platforms: PayPal is a platform that aims to 

disrupt financial services. SpaceX is a platform that aims to remake 

space travel. Tesla, it happens, is becoming a platform that aims to 

foster the development of electric vehicles.

Musk is already deep into this strategy. In successfully launching 

03

ELON
MUSK ON

Car as Platform

AT BEST, THE USER 
INTERFACE IN MOST CARS 
IS AGGRAVATING; AT 
WORST, IT’S DANGEROUS.

02

INTERIOR AS 
INTERFACE

The trapezoidal lens on 

top of the dash looks like 

something in a fighter jet. 

By 2020, such displays are 

projected to account for 

60 percent of HUDs sold.

Some automakers are 

looking beyond HUDs.  

At the New York Interna-

tional Auto Show this year, 

Land Rover’s Discovery  

Vision concept included an 

augmented-reality interior 

that turns any window 

into a screen, surrounding 

the driver with navigation 

information or views of 

the road beneath the car. 

Land Rover even intro-

duced gesture control.  

Users simply swipe a fore-

arm in front of a window 

to raise or lower it. 

One manufacturer has 

redesigned the cockpit 

entirely. The new Toyota 

FT-1 concept draws inspi-

ration from gaming  
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The Nissan 
BladeGlider 

could hit 
markets  
by 2018.

the Model S and taking his company public, 

he now has the resources to underwrite his 

much-discussed Gigafactory, a battery plant that 

promises to operate at such a scale as to drive 

down costs by 30 percent. He is also working to 

rapidly expand electric vehicle infrastructure. So 

far, Tesla has 100 charging stations installed in 

the U.S., enough to get a car across the country. 

By the end of the year, Musk has said he plans 

to have charging stations within 100 miles of 98 

percent of the U.S. population. 

Traditional automakers are, of course, doing 

their share of experimentation with electric 

powertrains. But the development is ad hoc and 

fractured; companies use a range of designs and 

standards. Within the next few years, Tesla will be 

able to approach them with a proven powertrain, 

low-cost batteries, and existing infrastructure. 

Licensing or customizing the Tesla platform will 

become increasingly tempting.  

Musk has yet to clearly articulate this master 

plan, but he tipped it in his blog this spring. “We 

believe that Tesla, other companies making elec-

tric cars, and the world would all benefit from a 

common, rapidly evolving technology platform,” 

he wrote. In that scenario, Musk wins, sure, but 

then so do we all. 

controllers and incorpo-

rates large buttons into 

arrays arranged for tactile 

feedback. “We developed 

a system on the steering 

wheel that has a four 

quadrant input, so it’s 

very easy for your thumb 

TESL A HA S 100 CHARGING  
STATIO N S IN TH E U.S.,  ENOUGH TO GET 
A CAR  AC R O SS TH E CO UNTRY.

to identify the input 

points that relate to the 

HUD,” says Kevin Hunter, 

president of Toyota’s Calty 

Design Research studio. 

“Ideally, you can do it 

blindly and never take 

your eyes from the road.” 

04

For as much as auto bodies 

have evolved over the years, 

the modern chassis has 

remained remarkably un-

changed: Four wheels set on a 

roughly rectangular frame. 

At the Tokyo Auto Show last 

year, Nissan challenged this 

paradigm with a new concept 

car called the BladeGlider.  

The vehicle’s front wheels sit 

considerably closer together 

than its rear ones. By shaping 

a car like an arrow rather than, 

say, a nicely sculpted board, 

the company claims it can 

dramatically improve vehicle 

aerodynamics, and therein 

boost efficiency without sacri-

ficing performance. 

The Chassis 
Reinvented

To test the concept, engi-

neers hacked an Ariel Atom, 

an English roadster, into a 

prototype by moving its front 

wheels 1 meter closer together. 

Funny looking though it was, 

the prototype was much more 

stable on turns and down 

straightaways than the stan-

dard Ariel Atom. 

Nissan executives are now 

gearing up to make a produc-

tion model of the BladeGlider, 

loosely slated for launch by 

2018 or earlier. Whether it 

will have the concept’s same 

in-wheel electric motors and 

open-top design remains to be 

seen, but the humble chassis 

may never be the same. 

In the FT-1 concept, 
Toyota redesigned 

the cockpit to create 
a safer, more intuitive 

driving experience.

Number of people 

injured daily in crashes 

that reportedly involve  

a distracted driver1,060
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Automakers have used 3-D 
printing since the 1980s 
to rapidly prototype parts, 
but printing an entire car is 
another matter. This past 
spring, Local Motors, a 
Phoenix-based car manu-
facturer that crowdsources 
designs, challenged its 
online community to do just 
that. The result: the Strati, 
whose frame and body can be 
printed as a solid block and 
fit with a powertrain. 

Engineers have already 
tested a prototype on a 
track, and the company 
plans to print the first full 

THE 
PRINTED 
VEHICLE

05

model at the International 
Manufacturing Technology 
conference in September (it 
will be driven off stage once 
complete). Local Motors has 
been working with Oak Ridge 
National Laboratory to de-
velop a large-scale printing 
facility. To help shepherd the 
project, Jay Rogers, the CEO 
of Local Motors, is moving 
to Tennessee to be near the 
lab. Rogers, who doesn’t shy 
from bold predictions, says, 
“There is no bigger inno-
vation in the history of the 
last 100 years than the 3-D 
printed car.” — T O M  F O S T E R

C A R  D I S R U P T E D

1 0 . 1 4

40
Hours it took Local Motors 
to print the prototype of 
the Strati. The company 
estimates that the production 
model will take half the time.

The Strati, from  
Local Motors, will 
be 3-D printed in 
public at a  
conference in  
September  
and then driven  
off stage. 
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Q&A

CARS MAY BE connected to the cloud, but they 

are not yet connected to our lives. By inserting a 

layer of social context into the cabin, Ankur Jain, 

founder of the start-up Humin, plans to make 

vehicles an extension of us. 

What is Humin’s philosophy?
In the late 1990s, the Internet was built around 

alphabetical categories such as automotive, 

books, and so on. This was how you would 

browse. That all changed when companies like 

Google built search engines that order informa-

tion like we do, by relevance.

At Humin, we realized that same thinking could 

apply to relationships. We started with the phone. 

Instead of having an alphabetized contact list, my 
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By 2050, the United 

Nations projects that 66 

percent of the world’s 

population—some 6.3 

billion people—will live in 

cities. It’s one of the great-

est demographic shifts in 

the history of humanity, 

and it raises a rather pro-

saic question: Where will 

we put all the cars?

The answer is, we won’t. 

Car ownership is already 

SELL MOBILITY, NOT CARS

declining in cities, says 

Phil Gott, senior director 

of long-range planning 

at the research firm IHS 

Automotive. A recent IHS 

study across 600 U.S. cities 

found that the number 

AUTO MAKERS WILL LET 
D RIVERS DETERMINE 
W H AT THEY NEED WHEN.

such as ZipCar and Relay-

Rides have capitalized 

on that trend, and a few 

automakers have followed 

suit. In 2008, Mercedes 

Benz launched its Car2go 

program, which allows 

drivers in certain Euro-

pean and North American 

cities access to vehicles 

from its subsidiary Smart. 

BMW recently announced 

its DriveNow program, 

which operates a car- 

sharing fleet of ActiveE  

and other electrics in San 

Francisco and several 

major German cities.

But car-sharing pro-

grams pose a problem. 

They alienate the millions 

of drivers who actually 

enjoy owning cars. So now 

automakers are embrac-

ing a different model: Sell 

access to multiple vehicles 

and let drivers determine 

what they need when.

 Smart was perhaps the 

pioneer of the approach. 

Since its inception in the 

late 1990s, the company 

has positioned its tiny 

two-seaters as just one 

06

of cars owned per 1,000 

people has dropped by 

one-third to one-half in 

the past 10 years. “Cities 

are just becoming too 

congested,” Gott says.

Car-sharing companies 

phone now understands who people actually are. 

It remembers that the guy I met today is friends 

with another friend of mine. If I can’t remember 

his name, I just search the way I think—“He’s 

friend’s with . . .” —and I have the name.

How will that work in a vehicle?
When you get in your car, the contexts that 

matter are, for example, the person you’re meeting 

next or the people who live nearby. With Humin, 

as soon as you sit down your next meeting loads 

with a picture of the person and directions in the 

GPS. If you have a conference call, Humin reminds 

you who the call is with and what it’s about. 

For us, the car is the future of connected 

devices. It’s just as important as mobile phones, 

smart watches, or anything else. Everybody’s  

dying to be the application operating system. 

We’re going to be the social OS right on top. 

07
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After denying 
car sharing, 
automakers are 
now embrac-
ing it. Here, 
the Mercedes 
Car2go sharing 
program. 



Options shown. *Vehicle life is dependent on a variety of factors. Toyota basic warranty covers 3 years or 36,000 miles, whichever occurs first. Actual Prius owner made previously aware their likeness 
and statement may be used for advertising. ©2014 Toyota Motor Sales, U.S.A., Inc.

“ After nine years, four Priuses, and over 300,000  
miles, we wouldn’t drive anything else.”*

The Huangs, Prius owners

toyota.com/prius
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Faced with heightened emissions standards, automakers are 

pursuing alternative powertrains more aggressively than ever. 

This year and next, they will release an unprecedented number of 

electric plug-ins and hybrids, along with some hydrogen-powered 

cars and clean diesels. Which one or ones will emerge dominant? 

PROFILE

In January, Mary Barra became the fi rst woman 

tapped to run an American automaker. After 

a century of male dominance in the industry, 

many people cited the appointment of a female 

CEO of General Motors as disruptive in itself. We 

just think it’s about time. What’s transformative 

about Barra is how she is rebuilding GM into a 

21st-century automotive company.

Of the “Big Three” Detroit automakers, GM 

remains perhaps the most byzantine in its orga-

nization. It is known for its layers of bureaucracy 

09 MARY
BARRA ON

The Future of Carmaking

element in a larger urban-

mobility solution. The 

company partners with 

rental agencies to allow 

Smart owners access 

to larger vehicles when 

necessary. It even sells an 

electric bicycle so drivers 

can park and ride the 

so-called “last mile” into 

dense urban centers.

 In April, Audi began 

an intriguing variation 

on this approach. The 

company launched a 

pilot program in Berlin 

that allows customers 

to switch among three 

diff erent models for one 

monthly lease rate. They 

can, for example, choose 

a small A1 or TT for daily 

driving in the congested 

city, then swap into a Q5 

crossover to cart around 

more people or stuff , and 

then take an A5 Cabriolet 

on a fun weekend jaunt.

As manufacturers shift 

toward selling mobility 

instead of just selling cars, 

they not only promise 

to give consumers more 

options, but change the 

notion of automobile 

ownership forever.

Continued from previous page

FUEL 
WARS

DIESEL

Volkswagen Golf GTD
Typically, when drivers hear 

the word “diesel,” they think 

of two things: rumbling com-

mercial trucks in the U.S. or 

underpowered economy cars in 

Europe. The clean-diesel 

version of the iconic GTI, 

called the GTD, breaks both 

stereotypes. As with most 

diesels, it is about 30 percent 

more effi  cient than its gasoline 

counterpart, but it’s still fun 

to drive: Its turbocharged 

four-cylinder engine delivers 

acceleration similar to that of 

the GTI. The GTD is already on 

sale in Europe and Volkswagen 

is considering it for the U.S. 

HYDROGEN

Toyota FCV
Hydrogen’s potential as a 

clean, energy-dense fuel has 

long tempted automakers. 

The trouble has always been 

infrastructure, or lack thereof. 

A few automakers are forging 

ahead with hydrogen cars any-

way, working to expand fueling 

stations as they go. In June, 

Hyundai began leasing its Tuc-

son Fuel Cell on a limited basis 

in California. And next year, 

Toyota will launch the FCV, the 

fi rst car built around a hydro-

gen fuel cell. It will go on sale 

in Japan for around $68,000 in 

early 2015, and will reach the 

U.S. by next summer.

HYBRID

Porsche 918 Spyder
In less than fi ve years, Porsche 

has become a leader in hybrid 

technology, and the 918 Spyder 

is the exemplar. The plug-in 

has two electric motors for 

zero-emissions cruising and 

the most robust battery system 

of any vehicle. Its rapid-dis-

charge batteries provide the 

extra boost to send the V8 from 

zero to 60 in just 2.5 seconds, 

and, unlike in other hybrids, 

they can charge fully when the 

car is in V8 mode. That allows 

drivers to toggle between gas 

and full-electric mode without 

a lot of plugging in.

C A R  D I S R U P T E D
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Porsche developed its 

rapid-discharge batteries 

specifically for the hybrid  

918 Spyder.
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and a culture of mediocrity. This year, those 

shortcomings were on display when investigators 

linked faulty ignition switches to 13 fatalities. 

Executives, engineers, and lawyers inside the 

company had known about the bum part for a 

decade, but chose to bury the problem.  

Barra handled the issue differently. Less 

than two weeks after she learned of the faulty 

ignition switch in February, GM issued a recall of 

778,562 vehicles. Shortly after, it raised that num-

ber to 1.6 million, and in late June, the company 

recalled another 7.35 million vehicles.

To her credit, Barra managed the disaster 

with grace, whether she was testifying in front 

of Congress or broadcasting apologies to the 

public. She also fired 15 senior-level employ-

ees, including highly respected engineers and 

lawyers, and started the “Speak up for Safety” 

program, an initiative that incentivizes every 

employee to point out potential problems. At the 

old GM, no one ever spoke up. Under Barra, it’s 

their sworn duty to do so. 

It is easy to measure the success of CEOs in 

terms of new technology or fiscal returns. Steve 

Jobs produced the iPhone. Alan Mulally brought 

Ford back from financial ruin. But so often it’s 

the cultural and organizational changes—the 

ones that few consumers ever see—that truly 

determine a company’s fate. By changing the 

way a 106-year-old company runs, Barra is doing 

more than working to make better cars. She’s 

working to ensure the future of GM and, by 

extension, the American automotive industry.

10

In May, Google unleashed 

its latest bid in the quest for 

driver less cars, a gumdrop- 

shaped prototype without 

a steering wheel or gas and 

brake pedals. Predictably, the 

car—manufactured in Detroit 

and outfitted with Google’s 

autonomy package in Moun-

tain View—generated a lot of 

attention. One survey released 

Autonomy in  
Increments

in July found that Google was 

perceived as 20 times more 

influential in the driverless-car 

space than GM. Ford and Toyota 

didn’t even make the list. 

Yet for all the noise, 

traditional automakers, not 

Google, will be the first to field 

autonomy. This year, six major 

manufacturers released details 

on their own self-driving car 

programs, most of which stand 

a better chance of large-scale 

implementation in the near 

term than Google’s.

In some senses, automak-

automakers can adapt existing 

vehicles with some form of 

autonomy. “They are being 

realistic right now, doing it 

incrementally,” says Egil Julius-

sen, director of infotainment 

and advanced driver-assist 

systems at IHS Automotive, a 

Denver-based research firm. 

“That also gets the customers 

more adjusted to increasing 

levels of automation.”

 Volvo is perhaps the first 

traditional automaker to give 

autonomy a genuine try. In 

April, it announced that it put 

to selling self-driving cars by 

the end of the decade. Toyota, 

BMW, and General Motors have 

driverless car programs in the 

pipeline as well.

By the end of summer, 200 

or so of Google’s new proto-

types could be prowling gated 

communities and corporate 

campuses in California, where 

traffic is sparse and speed 

limits low. They will no doubt 

draw yet another surge of 

attention, and that’s just fine. 

True autonomy will arrive with 

a whisper, not a bang. 

ers have been developing 

driverless systems for a while. 

Many cars today come with 

advanced camera, radar, and 

sensor suites built in, and semi-

autonomous systems, such 

as self-parking and collision 

avoidance, are relatively com-

mon features. The regulatory 

framework is also shaping 

up—four states now permit 

autonomous vehicles as long as 

a driver sits behind the wheel.

What’s held self-driving cars 

back is good mapping data and 

the processing power to parse 

it. As those barriers fall away, 

the first self-driving vehicles in 

the hands of consumers as part 

of a pilot program in Gothen-

burg, Sweden. The goal is to 

have 100 vehicles on the road 

by 2017 capable of auto- 

nomously driving a 30-mile 

test route into and out of the 

congested city center.

Nissan, too, has been 

diligently pursuing autonomy. 

It has developed a self-driving 

Leaf that is already in trials, 

and the company vows to start 

selling vehicles with auton-

omous capabilities by 2020. 

Mercedes Benz has committed 

7,000

Mercedes is already testing its S500 

Intelligent Drive system and vows to 

launch autonomous cars by 2020.  

Above: The new Google prototype
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THIS YEAR, SIX MAJOR 
AUTOMAKERS RELEA SED 
DETAIL S ON SELF- 
DRIVING CAR PROGRAMS.

Cost, in dollars, 

that autonomy 

will add to the 

sticker price of 

a car in 2025 



1 AMLR (Antarctic Marine Living 
Resources) research vessel

Location: Drake Passage

File under: Ecology

Staff deployed: 44

Partner nations: Belgium, Chile, 

Italy, and Peru

PoleNet

Location: Western Antarctica

File under: Geoscience

Staff deployed: 23

Partner nations: Argentina, 

Belgium, Canada, Chile, 

Germany, Italy, New 

Zealand, South Korea, 

Russia, U.K., and Ukraine

Monitoring 

area

Planned cruise paths

2

Palmer Station
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T H E  I N FA N T  U N I V E R S E
In March, cosmologists reported a 
major result from the BICEP2 telescope: 
evidence of the once-speculative theory 
of infl ation, the violent expansion of the 
universe the instant after the Big Bang. But 
extraordinary claims require extraordinary 
evidence, and other astronomers have 
called for more research to repeat—or 
disprove—the experiment. This season, 
BICEP3 deploys. With fi ve times more 
sensors than its predecessor and triple the 
fi eld of view, it should help confi rm or deny 
the BICEP2 fi nding. 

1 2

Since the 1950s, a small but growing number of international scientists 

have spent months at a stretch on the world’s most remote continent: 

Antarctica. This year, 29 countries will host research programs there, 

meaning about 800 scientists and support staff will venture south for 

the summer season, from October to March. The U.S. Antarctic Program 

alone will field more than 100 projects, many of which will be making up 

for lost time; sequestration kept some expeditions off the ice in 2013. The 

U.S.-led projects will investigate a number of critical questions, including 

how climate change is unfolding and what the earliest moments of the 

universe were like. Here are six experiments to keep an eye on. 

Lab at
the Bottom
of the World

C O O R D I N A T E S / OCTOBER 2014

M A R I N E  F O O D  C H A I N
The Nathaniel B. Palmer, a 281-foot 
icebreaker-equipped vessel, carries the 
AMLR team across the sea in seach of a two-
inch crustacean called krill. Penguins and 
whales—and humans, too—rely on krill as a 
food source. After three decades of study, 
ecologists knew little about their winter 
patterns. The AMLR team is in the third year 
of a fi ve-year survey to map the distribution 
of krill—which like to hide under the sea 
ice—with acoustic sounding equipment. 
The work will help the U.S. manage the 
Antarctic krill fi sheries.

G L O B A L  I C E  M E LT
GPS and seismic sensors embedded in the 
Antarctic ice make up PoleNet—the Polar 
Ice Observing Network—together with 
sensors in Greenland. This year, the team 
will add three new stations—each with about 
3,000 pounds of monitoring equipment. 
The data help geoscientists predict how the 
Earth’s crust will rebound as the Western 
Antarctic ice sheet melts. The project might 
confi rm whether the melting is a runaway 
process—as other researchers found earlier 
this year—and if the rebound could lead to 
earthquakes and volcanic eruptions. S
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A YEAR AT MCMURDO STATION
One day (24 hours)

Sunlit hours

Normal daily 

temperature

Winters are dark 
and cold, summers 
light and—still cold.

July August September October November December January

6 a.m.

6 p.m.

Time



BICEP3 (Background Imaging of 
Cosmic Extragalactic Polarization)

Location: South Pole Station

File under: Astrophysics

Staff deployed: 20

Partner nations: Canada and U.K.

ALPS (Autonomous Lake 
Profi ling and Sampling) stations

Locations: Lake Whillans, Blood Falls

File under: Ecology

Staff deployed: 4
Partner nations: None

NASA Long-Duration Ballooning

Location: Williams Airfi eld

File under: Aerospace

Staff deployed: 70

Partner nations: Canada, France, 

Taiwan, and U.K.

Penguin Science

Location: Coastline

File under: Biology

Staff deployed: 8
Partner nations: Australia, Brazil, 

France, Italy, and New Zealand

Adélie 

penguin 

colonies

Balloon paths

6

5

4

South Pole Station

McMurdo 

Station

3
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All research 
locations 

approximate

200 miles

The National Science Foundation 
is planning a multiyear upgrade to 
McMurdo Station, the largest and 
most active base on the continent. 
Potential overhauls include replacing 
many of its 100-plus structures, 
adding new wind turbines, 
increasing bandwidth, and upgrading 

McMurdo Station Gets a Remodel

5

H I D D E N  S TA R S
Because Antarctica sits right at the pole, 
Earth’s otherwise chaotic atmosphere 
is stable and predictable there. That 
means giant balloons—some are wider 
than a football fi eld and as tall as the 
Washington Monument—can circle the 
continent but still land close to their 
launch point. This season, the Long-
Duration Ballooning team’s payload is a 
1,700-pound gamma-ray telescope, sent 
up to watch stars that the atmosphere 
conceals from the ground. The technique 
yields spacecraft-quality research trips for 
a fraction of the space-launch price tag. 

M I C R O B E S  I N  T H E  D A R K
Biologists know little about how 
microorganisms that rely on the sun for 
energy also survive dark polar winters. So 
the ALPS team has set up sensor stations 
in two ice-covered lakes, each equipped 
with algae detectors, phytoplankton 
samplers, and water chemistry analyzers 
for year-round data collection. This season, 
the team gets a fi rst look at over-winter 
data. The results could help astrobiologists 
predict whether similar microbes might 
survive on other ice-covered bodies like 
Jupiter’s moon Europa.

4

6

P E N G U I N  E V O L U T I O N
Because penguins are a key predator, 
they indicate how the Southern Ocean 
ecosystem is adapting to climate change. 
The Penguin Science team is using a 
45,000-year record of bones and eggshells 
preserved in the Antarctic ice—along with 
data from 15 years of banding live Adélies—
to decipher how the species is adapting 
today. This year, the team will focus on 
whether birds’ foraging prowess is a 
learned skill or inherited trait—and whether 
the ability will survive as sea ice melts.

AprilMarch May June

Average temperature

+32°F

0°F

–32°F

instruments for Crary Lab, the 
main research facility. Technicians 
may even receive a DARPA-style 
research wing—dedicated to the 
development of advanced gliders, 
robotic fi eld stations, and automated 
traverse vehicles, all purpose-
built for polar expeditions.
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H O W  T O  C A P T U R E  E N E R G Y
AT  2 , 0 0 0  F E E T

The body, or shroud, of Altaeros’s 
Buoyant Airborne Turbine (BAT) is 
kept aloft by 1,000 cubic meters of 
helium. Four air-filled stabilizing fins 
passively steer the BAT into incom-
ing gusts. The company worked with 
airship and spacesuit pioneer ILC 
Dover to develop its proprietary UV- 
and weather-resistant fabric. 

The first commercial BAT will house 
a 30-kilowatt turbine, which could 
power roughly a dozen homes. A 
larger version will fly a 200-kilowatt 
turbine. The BAT can also carry radio 
and cellular antennae or wireless 
Internet gear to create or extend 
voice and data networks. 

Three double-braided polymer 
tethers prevent the airship from 
drifting away. One contains copper 
conductors that transmit power, col-
lected as high as 2,000 feet, down to 
a battery or the grid. 

The ground station, responding to 
sensor data from the BAT, helps 
the craft hunt for optimal wind 
conditions, around 30 mph. It can 
adjust the BAT’s altitude using three 
winches and rotates as the craft fac-
es shifting air currents. The station 
can also reel the BAT all the way in if 
wind speed exceeds 75 mph. 
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P O W E R  P L A Y E R S
Altaeros has a handful of competitors. While their tactics may differ, their goal is 
the same: to harness the wind where it blows strongest. A L E X A N D R A  O S S O L A

Makani
Device: Airfoil

How It Works: As the Airborne 

Wind Turbine makes giant vertical 

loops, air spins four rotors, which 

drive generators. A tether sends 

the power to a ground station.

Altitude: 400 to 1,100 feet

Commercial Scale: 600 KW 

Timeframe: Unspecified

KiteGen
Device: Kite

How It Works: An arm extending 

from the ground station moves the 

kite in a figure-8 pattern. As the 

kite pulls on its tether, a generator 

on the ground produces power. 

Altitude: 1,000 to 8,000 feet

Commercial Scale: 3 MW

Timeframe: 1–2 years

Ampyx Power
Device: Plane

How It Works: The PowerPlane 

glides on autopilot in a figure-8 

pattern. As the plane climbs it pulls 

on its tether, which is connected to 

a ground-based generator. 

Altitude: 1,000 to 2,000 feet

Commercial Scale: 2–3 MW

Timeframe: 2017

NTS X-Wind
Device: Kite

How It Works: Six to 24 kites pull 

generators around a track elevated 

20 feet off the ground. During still 

periods, these become motors, 

towing the kites to keep them aloft.

Altitude: 600 to 1,800 feet

Commercial Scale: 24 MW

Timeframe: 2.5 years

othing about the grooved, infl at-

able body taking shape inside 

Greentown Labs in Somerville, 

Massachusetts, resembles a wind turbine. It looks more like a 

jetliner’s emergency ramp, or something you’d tie behind a boat 

and cling to desperately while bumping across the surface of 

a lake. But the 14-foot-long structure most resembles what it 

actually is—an air-fi lled wing. 

To be more precise, it’s a stabilizing fi n, part of a tube-shaped, 

robotic airship designed to tap the power of high-altitude 

winds. The blade tips of today’s tallest conventional wind tur-

bine, installed at a test center in Denmark this year, stretch to 

720 feet. The fully autonomous, lighter-than-air BAT (short for 

buoyant airborne turbine) will climb as high as 2,000 feet, where 

winds blow stronger and steadier. 

“There is more than enough energy in high-altitude winds 

to power all of civilization,” says Ken Caldeira, a Stanford 

University climate scientist, who co-authored a 2012 study that 

ballparked the potential at 1,800 terawatts—more than four 

times the estimate near the surface. “The question is whether 

technologies can be created that can reliably and aff ordably 

N
extract it.” Altaeros Energies, 

the company behind that 

BAT, is poised to prove that it’s 

already done so. 

Provided, of course, the 

vehicle hasn’t sprung a leak. 

“We’ve been meaning to do 

this for a while,” says Adam 

Rein, the company’s lead 

director and co-founder, over 

the buzz of the air compres-

sor. The fi n had been pulled 

from storage, where it had been sitting defl ated since test 

fl ights several months before. “We’re trying to understand how 

durable the material can be,” Rein says. “We have a vision of put-

ting out a product that you could deploy, leave there for a year 

or two, pack down, and move to a new site or a new customer.”

While typical wind turbines of similar scale require a large 

crew and several days to install, the BAT is ready to fl y and gen-

erate power the day it arrives. And instead of pouring concrete 

foundations and erecting a multistory tower, a few people with 

Last year, Altaeros tested a 

prototype of the Buoyant 

Air Turbine at a height of 

500 feet in Maine, where it 

fl ew in 45mph winds. 
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competitors are racing to market with roughly 

a dozen more working on designs. The most 

high-profile is Google, which last year acquired 

California-based Makani Power  and folded 

it into the Google X family of moonshot 

projects.  Whereas Makani and others aim 

to develop utility-scale turbines capable of 

powering hundreds to thousands of homes, 

Altaeros plans to sell modest units that fill 

“ W E ’ R E  

T R Y I N G  T O 

E X P A N D  W I N D 

P O W E R  T O 

P L A C E S  W H E R E 

I T  D O E S N ’ T 

W O R K  T O D A Y . ”

a truck can inflate the airship on site and 

attach it to a base station, which they  

secure to the ground with the same  

anchor ties used for telephone poles.

 Logistical ease is critical to Altaeros’s 

initial customers: communities around 

the world too remote to access an electri-

cal grid. Often, they must rely on diesel 

generators—one of the least-efficient 

power sources—because renewable energy 

systems are not economically feasible. In 

the Arctic, for example, there isn’t enough 

sunlight to justify solar power for months at a time, and a com-

bination of permafrost and snowed-in roads complicates the 

installation of standard wind turbines. 

Many sites in Alaska fit this description, and so the Alaska 

Energy Authority awarded Altaeros a $740,000 grant to demon-

strate its technology. The company plans to start flying its first 

commercial-scale BAT, a 30-kilowatt system that could reduce 

diesel consumption by 11,000 gallons annually, near Fairbanks 

next year. (Altaeros is also in talks with potential customers in 

Brazil and India, where listless ground winds scuttle conven-

tional turbines.) The company then hopes to scale up the BAT 

to 100 or 200 kilowatts, enough to compete in earnest with the 

generators that support commercial operations, such as mines 

and construction sites. In fact, Altaeros sees industrial sites as 

opportunities. Why install permanent wind or solar generation 

when you’ll only be in a given location for a year or two? “We’re 

not trying to replace wind turbines,” Rein says. “We’re trying to 

expand wind energy to places where it doesn’t work today.”

In 2010, when Rein and co-founder Ben Glass were fresh out 

of MIT and building their first balsa-wood prototype, high- 

altitude wind energy was still largely unknown. Altaeros has 

now grown to a 10-person operation, and a half-dozen or so 
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an immediate niche.

That’s not to say that the Altaeros BAT is 

anything less than a sophisticated robotic 

system. In reality, robotics are central to the 

BAT’s promise of lower costs and increased 

reliability. The unit can adjust its height to 

hunt for optimal wind speeds, retracting or 

unspooling its tethers to descend or ascend. 

It can also respond automatically to chang-

ing weather conditions, dodging storms 

that wear down ground-based systems and 

lead to costly maintenance or replacement. 

Eventually, Altaeros also hopes to produce a utility-scale 

turbine—one tailored for offshore power. A megawatt-class 

BAT anchored 10 miles off the coast would need significantly 

smaller foundations than traditional offshore wind systems, 

whose towers can overturn without substantial reinforcement. 

“It solves a lot of the headaches that offshore developers have 

today in putting these big turbines out there,” says Glass, the 

company’s CEO and CTO. 

For now, Altaeros is concentrating fully on the turbine in 

Somerville, the one whose fin has finally finished inflating 

before me. By now, most of the employees have drifted back 

to their cubicles in the rear of Greentown Labs. The company 

helped found this incubator in 2011 for start-ups with a focus on 

green technology, and it’s grown to include 45 of them—many 

of which have carved out space in the building’s cavernous 

fabrication area. Glass tells me to try lifting the fin, which now 

bisects the room. It takes one hand and almost no effort—a feat 

that’s to his credit, not mine. “It’s light, isn’t it?” he asks, beaming 

with that special sort of pride only inventors can get away with. 

He picks up the other end, and the future of wind energy, it 

would seem, floats in our fingertips. 
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by VERONIQUE GREENWOOD AND CASSANDRA WILLYARD
Illustrations by ALVARO TAPIA HIDALGO

MANU
PRAKASH
I N V E N T S  S C I E N T I F I C  T O O L S 
F O R  E V E R Y O N E

When he was a boy growing up in India, 
Manu Prakash didn’t have a microscope, 
but he’d seen drawings of one. Convinced 
he could build his own, he stole the thick 
lenses from his brother’s only pair of 
eyeglasses. Though the fledgling device was 
not long-lived (his brother soon noticed the 

theft), Prakash had discovered the power of 
creative engineering. Today, as a Stanford 
physicist, Prakash is still reinventing high-
tech tools using inexpensive materials—an 
endeavor he calls ‘frugal science.’

Rather than starting with off-the-shelf 
components, Prakash lets the problem 
guide the design. For example, when he 
set out to build a diagnostic microscope 
for health workers, he knew it would 
have to be cheap, rugged, and easily 
produced. Faced with these constraints, 
Prakash developed a pocket-size paper 
microscope that is powerful enough to 

detect a malaria parasite in a drop of 
blood, yet costs just 50 cents. 

Prakash’s newest device, inspired by a 
music box, leverages punch cards and a 
hand crank to carry out complex chemical 
analyses. Changing the holes on the cards 
determines which chemicals will be released 
when. Prakash envisions scientists using the 
apparatus to test soil chemistry or detect 
different kinds of snake venom, but it could 
be modified to run almost any kind of assay. 
“We’re going to make them very widely 
available and let other people build their 
own apps on top,” he says. 

FOR THE 13TH YEAR, POPUL A R  S CIENCE  HONORS

THE BRIGHTEST YOUNG MINDS 

RESHAPING SCIENCE, ENGINEERING, AND THE WORLD.
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Prakash’s inventions may be designed 
to address complicated problems, but their 
low cost and simple designs make them 
accessible to everyone. “Scientific tools have 
been built and designed and kept in the silos 
of universities,” Prakash says. He wants to 
bring them to the masses. 

ROXANA 
GEAMBASU 
T E A C H E S  T H E  C L O U D  T O  F O R G E T 
P E R S O N A L  D ATA

As a computer scientist, Roxana 
Geambasu of Columbia University says 
she picks new projects based on what 
“really, really annoys me.” She hates 
ceding control of her personal data online, 
which is why she’s building software that 
allows people to see where the informa-
tion they upload to the cloud goes. 

In order to understand how companies 
share data, Geambasu devises clever 
ways to track the repercussions. Her 
latest software uses a series of “shadow 
accounts” to see how ads change when 
certain phrases are used. She found, for 
instance, that when people email about 
topics like cancer or depression, ads for 
spiritual meditation services will appear. 
What's more, if people then click on those 
ads, they've confirmed the targeting was 
effective. Other programs she’s designed 
make data self-destruct after a set period 
of time, help users track what information 
they’ve entered where, and limit data 
breaches from lost or stolen phones.

 Geambasu views her work as a way to 
provide some of the corporate transparency 
she hopes to see in the future. “I’m not 

swimming reptiles, and the flight dynamics 
of tiny, bug-eating pterosaurs. 

The applications of Habib’s research are 
surprisingly far-reaching: With colleagues, 
he is designing a stretched-material wing 
that mimics the structure of pterosaurs’ 
limbs and could reduce the vibrations that 
cause today's gliders and parachutes 
to collapse. 

But he’s most excited by the effect his 
work has had on museums, which have 
begun reworking dinosaur exhibits to 
incorporate his findings. “That made me 
squeal a little bit,” he says of the day he 
saw a company selling museum mounts of 
pterosaurs launching from all fours. “That’s 
like the paleontology Nobel Prize.”

NICOLE 
ABAID
ST U D I E S  B AT S  T O  M A K E  D R O N E S 
S M A R T E R

As the sun set over the mountains near 
Jinan, China, Nicole Abaid sat by the 
narrow mouth of a cave and watched a 
colony of bats emerge. Unlike the radar that 
humans use, the bats’ echolocation didn’t 
seem to jam as the animals converged into 
a thin stream. Abaid, a mechanical engineer 
and mathematician at Virginia Tech, was 
there to discover why—an insight that could 
lead to more intelligent robots. 

After getting her start by studying how 
schooling fish come to consensus, Abaid 
has broken new ground with bat colonies. 
Bats can adjust their signals so they don’t 
overlap with their neighbors’ frequencies. 
Abaid suspected they may be able to share 
information too, so she modeled how they 
might listen in on each other to better avoid 
obstacles. She went to China to line the 
bat cave with infrared cameras and an 
ultra sonic mic that could gather data to 
verify her model. “The big idea is to tell 
if and how they use each others’ signals,” 
she says. At the same time, she’s designing 
bat-inspired ultrasonic sensors to improve 
communications among robots. 

Ultimately, Abaid hopes to imitate how 
animals elegantly overcome challenges like 

sure we have anonymity at all anymore,” 
she says. “But this idea of services declar-
ing what data they use is going to become 
extremely important.” As long as companies 
aren’t saying what they do with users’ 
information, she’ll work to make public how 
that personal data is shared.

MICHAEL 
HABIB 
U N C O V E R S  T H E  S E C R E T S  O F 
D I N O S AU R S

The fossil record on its own does little 
to explain how long-gone animals actually 
lived. For example, how could pterosaurs—
some of which had a wingspan almost the 
length of a schoolbus —be so much bigger 
than modern-day birds, yet be capable of 
flight? A paleontologist at the University of 
Southern California, Michael Habib uses 
biology, physics, and computer modeling to 
answer such questions. 

Guessing that pterosaurs might launch 
into the air differently than modern birds, 
Habib compared CT scans of both animals’ 
leg bones and then ran simulations to 
illustrate how they would have moved. 
His analysis suggested that, rather than 
leaping from two legs like birds, pterosaurs 
launched from all fours like bats. Though 
his theory provoked controversy at first, the 
recent discovery of fossilized flight tracks 
could confirm it. Habib also used computer 
modeling to calculate that pterosaurs could 
reach much larger sizes than previously 
known—a prediction validated when a giant 
pterosaur was unearthed last year. Now 
he’s using a similar approach to study the 
locomotion of early birds, the fins of extinct 

“I’M NOT SURE WE 
HAVE ANYONYMITY AT 
ALL ANYMORE. 
BUT THIS IDEA OF SERVICES DECLARING 
WHAT DATA THEY USE IS GOING TO BECOME 
EXTREMELY IMPORTANT.” —ROXANA GEAMBASU

S DECLARING
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KATIA 
KOELLE
M O D E L S  H O W  V I R U S E S  T U R N  D E A D LY 

Unlike most kids, Katia Koelle’s first love 
was math, a passion she picked up from 
enthusiastic instructors. “One of my high 
school teachers was so excited he would 
jump around the room,” Koelle says. Now 
an evolutionary biologist at Duke University, 
she’s using math to reveal how infectious 
diseases evolve and spread. 

Koelle builds models that merge data 
from unfolding epidemics with information 
about pathogens and the human immune 
system. She also studies the genes of viruses 
to determine why they mutate. Her holistic 
strategy provides clues to puzzles that have 
long stymied researchers. For example, flu 
viruses seem to remain relatively stable for 
years, only to suddenly evolve into a more 
deadly form. Koelle’s models show that they 
pick up a range of mutations over time—
potentially setting them up for a significant 
change. Now, she’s exploring why certain 
areas of the world are hotspots for generat-
ing outbreaks.

Other dis-
coveries have 
been counter-
intuitive: 
Koelle's lab 
found that 
partially 
controlling 
mosquitoes 
can lead to 
more deaths 
from dengue 
hemorrhagic 
fever, not less. 
When mosquito 
populations 
were dimin-
ished but not destroyed, the number of 
dengue hemorrhagic fever cases actually 
increased. With fewer mosquitoes around, 
Koelle explains, people weren’t getting 
re-infected until their initial antibodies had 
decayed. Koelle hopes such knowledge 
can guide public policy, pointing to new 

radar jamming—research that could some 
day help us manipulate man-made swarms, 
such as underwater vehicles that rely on 
sonar. “Learning about how this biological 
system works could help us design how we 
control engineered systems,” she says.

JONATHAN 
VIVENTI
B U I L D S  D E V I C E S  T H AT
D E C I P H E R  T H E  B R A I N

Jonathan Viventi spent his early 20s 
engineering wireless technologies for 
cellphones. These days, he’s applying the 
same skills to medicine. As a bioengineer at 
New York University’s Polytechnic School 
of Engineering, Viventi designs electrode 
arrays that make exceptionally detailed 
recordings of brain activity. They are poised 
to transform the way scientists understand 
neurological disorders. 

Existing brain implants require indi-
vidual electrodes to be wired to an 
external device for data processing. 
Viventi’s arrays contain transistors that 
enable the signals to be processed locally, 
yet they're as thin and flexible as a sheet 
of cellophane, conforming to the contours 
of the brain. As a result, the number of 
electrodes can be increased by an order of 
magnitude. “We can actually sample with 
extremely high resolution across a virtually 
unlimited area of the brain,” Viventi says. 
In animal studies, this enabled reseachers 
to recognize the subtle brain signals that 
seem to give rise to seizures—a capability 
he hopes doctors can use to better under-
stand epilepsy in humans. One day, he 
says, the device may even be able to 
provide targeted electrical stimulation to 
halt such episodes before they begin.

These arrays have tremendous potential 
to improve the quality of life for people 
with many kinds of disabilities. They could 
enable amputees to control prostheses with 
their minds, for example, or restore hearing 
to those with auditory nerve damage. Tech-
nology can solve many medical problems, 
Viventi says. “We just have to plug away 
and apply what we already know.”

strategies for containing emerging 
dis eases. And as viruses continue to 
evolve rapidly with the world around us, 
she plans to stay a step ahead. 

JORDAN 
GREEN
S H O W S  T H E  I M M U N E  S YST E M  H O W  T O 
F I G H T  C A N C E R

Jordan Green has always had a soft spot 
for Legos. A biomedical engineer at Johns 
Hopkins University, Green is creating 
tiny tools just as versatile: biodegradable 
particles that can be easily modified to treat 
cancer and other diseases. 

The immune system can seek and destroy 
rogue cancer cells, but it must first identify 
its target. The body’s antigen-presenting 
cells normally do this by collecting and 
displaying fragments of tumor proteins, 
showing other immune cells what to hunt 
down. The problem arises when tumors 
sometimes resemble healthy tissue, escaping 
the antigen-presenting drag-net. Green's 
nanoparticles play a similar role, but 

because they can be 
loaded with any type 
of protein, they can 
program the body to 
fight even the most 
elusive cancers. 
“We are training 
the immune system 
to recognize what 
cancer looks like,” 
Green says. 

By stretching the 
round particles into 
elliptical shapes, so 
they more closely 
resemble natural 
cells, Green and his 
colleagues found 

they curbed skin cancer more effectively in 
mice. The team is now working to aid the 
immune system further by tweaking the par-
ticles' other physical properties. But Green’s 
biodegradable particles could also go on the 
offensive. His team has created versions that 
may be able to slowly release tumor-fighting 
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—JORDAN GREEN
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cameras only a few cubic millimeters in size 
and lapel pins that track how air tempera-
ture, humidity, and the distance between 
speakers affects the spread of flu. And he’s 
still working to create ever-better versions of 
his little energy scavengers. “They’re really 
perpetual computers—they can run forever 
on whatever they can harvest from their 
environment,” Dutta says. They have almost 
equally infinite applications.

CHRISTOPHER 
MASON
S E Q U E N C E S  G E N E S  E V E R Y W H E R E

When geneticist Christopher Mason 
noticed his daughter chewing spit-covered 
toys at day care, he began to wonder about 
the microbes that lurk on the surface. It was 
a natural question for him to leap to—Mason 
has genetically sequenced everything from 
the bacteria in New York City’s subways 
to the tumors of the children who grew up 
near Chernobyl. 

Scientists have long known that DNA 
carries chemical tags that can switch genes 
on or off, but it turns out RNA has similar 
marks. Mason and a colleague at Weill Cor-
nell Medical College developed a technique 
to map these tags, which form what Mason 
dubbed the ‘epitranscriptome.’ Just as the 
epigenome controls gene expression, the 
epitranscriptome influences the activity of 
RNA, forming “an entire regulatory layer 
inside of the RNA world,” Mason says. 
Environmental exposures likely alter it to 
influence our risk of disease.  
 Soon, Mason will probe the genetic con-

sequences of extreme condi-
tions: NASA selected him to 
compare the DNA and RNA 
of twin astronauts Scott 
and Mark Kelly after Scott 
spends a year in space. Few 
people suffer the rigors of 
spaceflight today, but Mason 
likes to take the long view. 
He has a 500-year research 
plan that involves establish-
ing colonies in other solar 
systems. While he won’t live 

drugs or deliver genes that prompt cancer 
cells to self-destruct. 

PRABAL 
DUTTA
C R E AT E S  S E N S O R S  F O R  T H E  I N T E R N E T 
O F  T H I N G S

In Prabal Dutta’s lab at the University of 
Michigan, small wireless sensors keep tabs 
on energy usage, gathering data that could 
inform the next generation of smart build-
ings. They scavenge their own power from 
their surroundings, such as the slight mag-
netic field generated by an electrical wire. 
Dutta can trace the system's roots back 23 
years, to the March 1991 issue of Popular 
Science. A story on robotic insects sparked 
his interest in engineering. “I completely 
stopped caring about school at that point 
and started building robots,” he says. 

Today, Dutta is known for elegant devices 
that obtain energy in surprising ways. For 
example, he built a system that plugs into 
the audio jack of smartphones, siphoning 
off the minuscule amount of energy that 
typically powers earbuds in order to run 
sensors that collect data. The technology 
has been used in everything from credit 
card readers to some of the more than 
12,000 radiation sensors built by Japanese 
citizens after Fukushima. “Anybody could 
get a sensor and report data into the cloud,” 
he says. “Now visualizations of Japan 
have far greater granularity of radiation 
measurements than the government could 
ever provide.”

Dutta's other projects include a set of 

long enough to see it through, Mason hopes 
to spend his time on Earth learning as much 
as he can. “I want to sequence everything, 
every possible piece of DNA I come across,” 
he says. “There’s so much we don’t know, 
not just about the human genome, but every 
genome that’s out there.”

KATHARINA 
RIBBECK
M A K E S  A N  A LT E R N AT I V E  T O 
A N T I B I O T I C S  O U T  O F  M U C U S

The human body pumps out more than 
a gallon of mucus each day. People tend to 
dismiss this slippery stuff as waste, but 
Katharina Ribbeck, a biochemist at Massa-
chusetts Institute of Technology, discovered 
that mucus is actually a sophisticated filter. 
It can stave off infections by trapping viruses 
and taming harmful microbes, providing a 
window into our health.

To study mucus in the lab, Ribbeck built 
three-dimensional matrices composed of 
mucins, the long, sugar-coated threads 
that give it structure. Scientists used to 
believe that mucins behaved like a spider 
web, trapping anything that came by. But 
Ribbeck's research indicates it's far more 
discerning than previously thought. “It turns 
out the body can change the composition of 
those threads and build gels with different 
characteristics,” she says.

Last year, Ribbeck and her colleagues 
found that pregnant women at high risk for 
pre-term birth tend to have weaker, more 
permeable cervical mucus than those who 
aren’t at risk. The barrier potentially allows 
pathogens to enter, prompting early labor. 
Ribbeck hopes to uncover similiar markers 
for cavities, ulcers, and other conditions. 
She’s also working to develop artificial 
mucins—which could provide an alternative 
to antibiotics by changing microbial behavior 
on the body's surface. 

 “Mucus is probably our largest filter in 
the body,” Ribbeck says. “But it’s common-
ly disregarded as snot.” That’s an injustice 
she hopes to rectify. In fact, she recently 
began working on a children’s book with a 
superhero who harnesses mucus power. 
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“THEY ARE  REALLY
PERPETUAL 
COMPUTERS. 
THEY CAN RUN FOREVER
ON WHATEVER THEY 
HARVEST FROM THEIR 
ENVIRONMENT.”
HARVEST FROM THEIR 
ENVIRONMENT.” —PRABAL DUTTA
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F L I G H T  PAT H 
Knievel intended to soar 1,600 feet 

across Idaho's Snake River Canyon, but 

his rocket ship’s parachute deployed 

prematurely and carried him back. 

Planned trajectory

Actual trajectory

Landing

D E E P  B L U E  S K Y
a n d  t h e

t h e



Sporting a star-spangled jumpsuit and 
clutching a hollow scepter that typically 
concealed a stash of Wild Turkey, Evel 
Knievel strode through a crowd of more 
than 10,000 on the rim of Idaho’s Snake 
River Canyon. Potato farmers, housewives, 
hippies, bikers, Boy Scouts, topless women, 
and a marching band all surged forward 
into a chain-link fence that was the only 
barrier between them and their hero, the 
man who took flight on the wings of a Har-
ley. People were so pumped that many had 
rioted a day before, burning Port-A-Potties 
and ripping the roofs off of beer trucks. 

 Undistracted by the Woodstock-like 
bacchanal, Knievel stoically climbed a 
150-foot-high earthen mound at the lip of 
the canyon and approached a steel launch 
tower. Mounted onto the girded structure 
was the Skycycle X-2, a red, white, and blue 
rocket ship with wheels on its belly and 
Knievel’s name emblazoned down the side 
in gold. When he reached it, he didn’t even 
glance back to acknowledge his fans. He 
simply raised his scepter to the sky.

 The date was September 8, 1974, and 
Knievel was minutes from attempting his 
most dangerous stunt ever. No longer 
satisfied to jump a mere 100 feet over a row 
of cars or trucks, he wanted to fly an order 
of magnitude farther—more than 1,600 
feet across the deep, sheer-walled Snake 
River Canyon near Twin Falls. The British 
journalist David Frost, who was covering 
the jump for ABC’s Wide World of Sports, 
greeted Knievel at the base of the tower. 
“Are you afraid?” he asked. Knievel looked 
borderline catatonic, his eyes unfocused 
and his breath coming in gulps, but he re-
plied with signature deadpan cool. “I think 
that a man was put here on Earth to live,” 
he said, “not just to exist.”

 A crane lowered Knievel to the cramped 
seat of the Skycycle. Tilted upward at a 
56-degree angle, he saw only sky; far below 

S
Launch

Crash

EVEL KNIEVEL CRASH-LANDED HIS MOST FAMOUS 

JUMP. FORTY YEARS LATER,  

By James Vlahos

STUNTMEN ARE RACING  

Photographs by Dmitri  Alexander

TO SUCCEED WHERE THE  

LEGEND FAILED. 
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lay what he had described to a reporter as 
“that big ugly hole in the ground grinning 
up at me like a death’s head.” The Sky-
cycle’s inventor, Bob Truax, stood nearby. 
Though he was a renowned rocket scientist 
who had helped develop the U.S. military’s 
Thor and Polaris missile systems, he, too, 
was concerned. Afraid that any media leaks 
would steal the thunder from the actual 
event, the jump’s promoters had only  
allowed Truax to test one Skycycle proto-
type, and it had crashed.

 The announcer ominously counted down 
to one. The Skycycle blasted off with a gush 
of white steam. And almost instantly, the 
crowd could tell that something had gone 
wrong. The landing parachute deployed pre-
maturely. The rocket ship corkscrewed to 
the right. Knievel made it across the canyon, 
but the wind caught the chute and blew him 
back. Dangling straight down, engine spent, 
the Skycycle sank to the bottom of the can-
yon and smashed into the rocks. Evacuated 
by helicopter, Knievel suffered only a cut to 
his nose. The real wound was to his pride: 
Until his death in 2007, he was haunted by 
the false rumor that he had gotten scared 
and triggered the chute.

 This summer, with the 40th anniversary 
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where the launch tower had once stood, 
and we got out and climbed to the top. The 
view was dizzying. The golden canyon wall 
and brushy plateau that Knievel attempted 
to reach were much farther away than they 
looked in videos; the Snake, which probably 
would have drowned him had he landed 
directly in it, lay hundreds of feet below.

 Any sane person would gaze at this 
landscape and think that Knievel’s jump 
was lunacy. But his most passionate fans 
don’t see it that way. They say Knievel's 
scheme could have worked. And to prove 
it, five teams are racing to pull it off—and 
claim Knievel's mantle in the process. Scott 
Truax is one of those believers. He has dug 
out his dad’s original Skycycle plans and 
assembled a team to construct a replica. 
And he has enlisted a Hollywood stuntman 
to fly it. This fall, Truax will return to Snake 
River. “I am building a rocket to prove that 
Evel Knievel didn’t chicken out and to pay 
homage to my dad,” he said as we stood by 
the precipice. “Our goal is to cure history.”

� 

The Snake River sequel hit full stride 
in a government meeting room in Boise 
last fall. The men assembled there looked 
like they had answered a casting call for 
The World’s Wildest Stuntmen! Red Bull–
sponsored BASE jumper Miles Daisher sat 
in a white folding chair; the professional 
skydiver Scott Smith lounged nearby. Scott 
Truax stood in the back of the chamber 
with his Skycycle pilot—Eddie Braun, who 
had wrecked cars for The Dukes of Hazzard 
and The Fall Guy and coordinated stunts 
for movies like Rush Hour. Seated in front 
of them was Big Ed Beckley, a 63-year-old, 
Texas-based showman who, at 326 pounds, 
billed himself as the “World’s Largest  
Motorcycle Daredevil.” Finally, there was 
the boyish-looking Troy Hartman, who, 
after his expulsion from the Air Force  
Academy, became famous for feats like 
escaping a car dropped from a plane and 
skydiving with his parachute fully on fire.

 All of them were chasing one of the stunt 
world’s most coveted feats—a triumphant 
Snake River leap. Doing the jump “is like 
recreating Houdini’s most famous failed 
trick,” Smith later told me, “only it is even 
more iconic.” Success would require not 

of the epic jump fast approaching, Scott 
Truax drove me out to the site in a red, 
white, and blue panel truck that looked 
exactly like Knievel’s “Supervan.” The son 
of Bob Truax, who died in 2010, Scott had 
been at the canyon that day as a six-year-old 
boy. Now 46, he had thinning hair shaved 
close to the skull. He wore baggy shorts 
and thick-framed white sunglasses, giving 
him the look of a landlocked surfer. Truax 
parked the van by the earthen mound 

A N Y  S A N E  P E R S O N 
W O U L D  T H I N K , 

K N I E V E L’ S  J U M P 
W A S  L U N A C Y .  H I S 

M O S T  P A S S I O N A T E 
F A N S  D O N ’ T  S E E  I T 

T H A T  W A Y .

Scott Truax created a replica of the "Supervan" 

that transported Evel Knievel's rocket ship. 

“There’s never been anything in my life that has 

grabbed me the way this project has,” he says.
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The Race to Claim 
Knievel’s Crown
Rocket Bike

Rocket Ship 

Pilot:
Big Ed Beckley

Engineer:
Paul Stender

Pilot:
Eddie Braun

Engineers:
Scott Truax and

Craig Adams,

using Bob

Truax's  plans

The Vehicle
A motorcycle with 

wings and a hydrogen 

peroxide–fueled rocket 

engine, which will 

provide 6,000 pounds 

of thrust. A throttle 

controls speed and the 

wheels act as gyros to 

add stability.

The Vehicle
A rocket ship, called 

the Skycycle X-2, with 

three small wheels 

underneath. The en-

gine will provide 6,000 

pounds of thrust using 

467°F steam pressur-

ized at 500 pounds per 

square inch. 

The Ramp
Big Ed Beckley plans 

to ride freely down a 

565-foot ramp and 

trigger the bike's 

rocket engine. As he 

launches at a 40-

degree angle he'll be 

traveling at 150 mph.

The Ramp
Just like the one built 

for Evel Knievel, the 

86-foot-tall, 100-foot-

long launch tower 

angles upward at 56 

degrees. The blast will 

generate 4.6 Gs as the 

ship leaves the tower 

at 99 mph.

The Flight
Beckley will reach up 

to 300 mph and a peak 

altitude of more than 

500 feet. A GPS-aided, 

steerable, ram-air 

chute will then deploy 

and guide him to a 

landing 500 to 1,000 

feet north of the rim.

The Flight
The Skycycle will soar 

to 2,964 feet high at 

396 mph. The steam 

will be exhausted 

after 4.5 seconds, 

after which point a 

parachute will deploy 

for the landing, nearly 

a mile from the launch. 

just the raw bravery of Knievel—who had 
the “biggest balls on the planet,” as biogra-
pher Leigh Montville indelicately put it—but 
also the ingenuity of the finest garage inven-
tor. Riding a homemade rocket ship over a 
canyon was only somewhat less audacious 
than flying a paper airplane to the moon. 

 The stuntmen all wanted to touch down 
on the same piece of earth on the north side 
of the Snake, Knievel’s original landing site. 
Smelling money, the Idaho Department of 
Lands decided to auction the lease to those 
rights. The bidding opened at $50,000 and 
climbed rapidly. Daisher folded first, after 
his $658,000 bid was surpassed. Braun had 
started the auction willing to commit $1 
million, but after $850,000 he and Truax 
got cold feet and bowed out. Hartman quit 
at $860,000. That left only Smith to duke it 
out with Beckley.

 Of all of the daredevils in the room, 
none seemed more improbable—or color-
ful—than Big Ed. Beckley had discovered 
his motorcycle-riding talents as a teenager 
growing up in western Kansas, and he was 
21 when he saw Evel Knievel perform for 
the first time. Beckley was impressed not 
just by Knievel’s riding but by his lifestyle. 
As motorcycle racer Skip Van Leeuwen 
recalled in the documentary True Evel, 
Knievel would tell kids to study and treat 
their parents right, and “two hours later, 
he’d be chasing 15 girls naked around his 
boat.” Beckley was inspired. “Here I was 
living in pucker brush, scooping manure for 
all of these farmers, and it was like, ‘God, 
there has to be something bigger and better 
than this,’” he says. 

 Beckley got a job with a touring stunt 
show called the Death Riders and, for $150 
a night, jumped over trucks and people on 
his motorcycle. He detonated sticks of TNT 
at his feet, which felt like “being stung by 
a thousand wasps,” and drove his motor-
cycle down hundred-foot-long tunnels of 
flaming straw bales. Before long, Beckley 
discovered that he could make more money 
for less work—a single, spectacular jump 
over a long row of cars and trucks—and by 
the mid 1980s, he was performing at the 
Silverdome, the Superdome, and Madison 
Square Garden. What Beckley and his 
contemporaries could never do, though, 
was surpass the most famous rider of all. 

1,600 FT

1,600 FT

2,100 FT

4,781 FT
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which gleamed with an immaculate coat of 
new paint. A sign taped to the wall read, 
“95 days till launch.” 

 Truax hadn’t given up after his defeat 
at the auction. In fact, he was now buzzing 
with the pride of a new parent—the night 
before, his team had fully assembled their 
rocket ship for the first time. “Everyone 
went ape,” he said. “I didn’t know whether 
to cry or to be sexually aroused.”

 The all-white Skycycle X-2 perched on 

“There was one gunfighter we all wanted to 
get, and that was Evel,” he says. 

 So Beckley came to the auction armed 
with decades-old ambition. He also had  
a deep-pocketed supporter: His then- 
girlfriend, an affluent Texas rancher and 
businesswoman, was staking him. “Don’t 
you dare let them beat you!” the other stunt-
men heard her urge him repeatedly. “This 
is your dream!” Smith made his final offer: 
$941,000. Beckley countered at $943,000, 
and the lease was his. 

Earlier that month, Beckley had made 
his own pilgrimage to Knievel’s launch 
hill in Twin Falls. “I was standing on the 
edge looking out across the Snake River 
Canyon,” he says. “When I felt them icy 
fingers coming up my back, I knew that was 
Knievel. And he said, ‘Go for it!’”

� 

Scott Truax parked his ancient Ford 
Festiva—a vehicle he affectionately called 
the “Turdmobile”—in front of an unmarked 
warehouse in Twin Falls. He entered 
through the office while I waited outside, 
then slowly raised the articulated main door 
to reveal a cavernous workspace. Stepping 
into it, I walked past the parked Supervan, 
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a red stand in the back of the warehouse, 
like some secretive piece of Cold War 
weaponry. The nose cone yielded to a long, 
missilelike fuselage. The center of the body 
had a small, open cockpit, like that of a 
World War I fighter plane, and a trio of 
short fins flared from the tail. The machine 
was an Atomic Age vision of the glamorous 
techno-future, minimalist and sleek. At the 
same time, it looked like something built 
from instructions in the back of Boys’ Life.

 Knievel’s fantasy had been to conquer 
the Snake on what amounted to a motor-
cycle with wings, but Bob Truax—whose 
hobby of building steam engines for drag 
racers had been brought to Knievel's 
attention—convinced him the design was not 
feasible. He didn’t need a rocket bike, but 
rather a rocket ship. “The way my dad sold 
that to Knievel,” Scott Truax told me, “is he 
said, ‘You are going to be like an astro-
naut.’” Knievel enlisted Bob to engineer 
the vehicle in the style of an independent (if 
exceptionally qualified) inventor.

 In the warehouse, Scott Truax showed 
off his father's design. “Rather than build 
something custom, my dad would almost 
always modify something that could do the 
job,” he said. Similarly, Scott’s team, led by 
Bob Truax’s longtime collaborator Craig 
Adams, used portions of a fuel tank from 
a Grumman Albatross seaplane to create 
the Skycycle's front fuselage; repurposed 
a B-50’s air tank for the rear section; and 
salvaged the tail fins from a helicopter. The 
vehicle was Steampunk, quite literally—
rather than burn hydrogen-oxygen fuel, 
the engine tapped the raw power of steam, 
super-heated to 467°F. 

 I watched as Adams and Scott Truax 
slid a heavy circular assembly into the rear 
of the Skycycle. The newly machined part 
was designed to hold the tail fins securely 
in place, but the men now saw that the bolt 
holes weren’t aligned correctly. That was a 
minor problem, Adams said, something that 
could be repaired in a couple of hours. The 
life-or-death issue they needed to resolve 
was the infamously flawed parachute 
design. Adams explained that when steam 
blasted from the original Skycycle's engine 
back in 1974, it created low-pressure 
“base drag” that sucked the lid off of the 
parachute canister, which was mounted 
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“ W H E N  I  F E L T 
T H E M  I C Y  F I N G E R S 

C O M I N G  U P  M Y 
B A C K ,  I  KNEW  T H A T 

W A S  K N I E V E L .  
A N D  H E  S A I D ,  
‘ G O  F O R  I T ! ’ ”

D A R E D E V I L S

Big Ed Beckley jumps Harleys for fans in Texas. 

"In the daredevil business," he says, "most of the 

crowd wants you to make it, but they also want 

to be there just in case you don't."
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right next to the exhaust nozzle. So Adams 
designed a new parachute canister with a 
lid that had 1/10 the surface area. The chute 
would also be packed in much more tightly 
and the lid more robustly secured. 

 Beyond that and a few other safety modi-
fications, such as a stronger nose assembly, 
the team was replicating the original design 
down to every last, unlikely detail. “When 
my dad was rummaging around for a piece 
of metal to use as the diaphragm to cap the 
engine and hold in the steam, he decided 
to go with a couple of dog-food can lids,” 
Truax said. He and Adams did the same. 
At the end of the countdown, a metal plate 
would punch through the lids, steam would 
gush out, and Braun would be blasted into 
the great Idaho beyond.

� 

“This is your typical redneck stock 
car track right here,” Big Ed was saying. 
“Old beat-up guard rail, grandstands that 
need paint, and speakers that are junk.” 
He smiled, as if there were no place in the 
world that he would rather be. We were in 
Abilene, Texas, where Beckley and several 
assistants were gearing up for a stunt that 
would take place midway through the eve-
ning’s slate of dirt track races: jumping over 
eight trucks on his custom Harley Sportster. 

 If the event was any preview for how 
Beckley might approach the Snake River, 
the proceedings didn't inspire confidence. 
The Sportster’s carburetor was leaking gas. 
A crew member had forgotten the instruc-
tions to the radar speed gun, so Beckley 
couldn’t verify the accuracy of his speedo-
meter (precise velocity being essential to 
precise soaring). Beckley had recently started 
using a safety ramp—a flat extension of the 
landing ramp, topped with plywood and 
supported by two-by-fours, that would cover 
the final two trucks in the line in case he 
pulled up short. Travis Smith, his mechanic, 
wasn’t reassured. “You better not land on 
that safety ramp,” he said. 

 “Why not?” Beckley replied. 
 “I’m scared to walk on that ramp,” 

Smith said. “I could blow it over.” Reluc-
tantly agreeing, Beckley sent his assistants 
on a Home Depot run to buy additional 
two-by-fours.

 Beckley had jumped the Sportster for a 

crowd only once before—on March 7,  2014, 
at a monster truck show in New Mexico. 
Realizing he didn’t have enough room in 
the small arena to get the bike up to speed, 
he poured cola syrup on the concrete lead-
ing up to the jump. The idea was to make 
the ground tacky, so that his tires would 
grip better and propel him faster, but the 
surface just wound up being slippery. Beck-
ley didn’t clear the cars. Instead, nearly 800 
pounds of man and machine smacked onto 
a shoddily constructed safety ramp, which 
collapsed and sent Beckley flying. He broke 
six ribs, collapsed a lung, tore his kidney, 
and got a concussion; his brain wouldn’t 
stop bleeding. While being rushed to the 
ER by helicopter, “I actually died twice,” 
Beckley says. “They had to use those jump-
start cables to fire me back up.” 

 The accident and four-week hospitaliza-
tion that followed should have sapped even 
a Knievel-size reserve of courage. But just 
three days after his release, Big Ed flew to 
Twin Falls for a round of meetings about 
the Snake River project. And in the follow-
ing weeks, he enlisted a talented builder to 
make him a rocket bike: Paul Stender, who 
was famous for absurd, jet-powered vehi-
cles, including a flame-spewing outhouse 
and a yellow school bus that did 367 mph.

 Beckley’s vision for his launch vehicle 
is akin to Knievel’s original one; he wants 
a true rocket bike. “I will not be inside of 
a rocket ship,” Beckley says. “That will 
be for some other fool who has no balls.” 
(This from a man who once sailed over the 

whirling blades of two helicopters—Beck-
ley’s “Human Veg-O-Matic” stunt from the 
1980s.) Stender’s design shows Beckley 
leaning far forward on a motor cycle with a 
nose cone and stabilizers up front, tail fins, 
and a hydrogen peroxide–fueled rocket 
engine protruding from the rear. In prepa-
ration for launch, Big Ed has even been 
exercising and dieting, and says that he is 
down to a relatively svelte 260 pounds.

 Rivals like Scott Truax and the skydiver 
Smith are skeptical of Beckley’s plan. Rather 
than launching in a rocket from a tower, 
Beckley says he will freely ride his motorcy-
cle down a steep, 565-foot ramp—basically 
an oversize Olympic ski jump—trigger the 
rocket engine, and blast off. And while  
Truax’s crew has been working for more 
than a year, using a simple and (mostly) 
proven design, Beckley is attempting some-
thing new and complex. When I passed on 
this criticism, Beckley fired back: "They 
can talk smack all they want to, but our 
design is just as proven as theirs, only more, 
because ours didn't end up in the bottom 
of the river." But as of midsummer, he and 
Stender had not yet started building the 
bike. “My best guess is he’s going to fail,” 
Smith says. “He is never going to make it to 
the launch ramp.” 

 At the racetrack in Abilene, the safety 
platform had been shored up, and the 
trucks were in place. Stepping onto the 
track, I stood at the foot of the launch ramp 
and noticed that it didn’t seem to be lined 
up with the landing ramp, 80 feet away. I 
asked one of the crew to check it out, and 
he summoned Beckley. Big Ed took one 
look, said, “I agree with you,” and shoved 
the tip of the ramp a few feet to the left. 

 Minutes later Beckley was airborne in 
the night sky, a roaring Harley beneath him 
and a cheering grandstand full of people 
to the side. The jump looked flawless, but 
it wasn’t. Just like in New Mexico, Beckley 
landed short, on the safety platform—which 
fortunately held up this time—and only 

Evel Knievel didn't 

undersell his 1974 feat. 

"When I make that 

jump," he said, "I'll be 

competing against the 

toughest opponent of  

all—and that's death."
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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, Saw Mill (Item 61712/62366/67138), 
Predator Gas Power Items, 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 1/16/15. 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 1/16/15. Limit one coupon per customer per day.

SUPER COUPON!

FREE

WITH ANY 
PURCHASE

NOBODY BEATS OUR QUALITY, SERVICE AND PRICE

How Does Harbor Freight 
Sell GREAT QUALITY Tools 

at the LOWEST Prices?

We have invested millions of dollars in our 
own state-of-the-art quality test labs and 
millions more in our factories. So our tools 
will go toe-to-toe with the top professional 
brands. And we can sell them for a fraction 
of the price because we cut out the middle 
man and pass the savings on to you. It’s just 
that simple! Come visit one of our 500 Stores 
Nationwide and see why now more than ever…

IF YOU BUY YOUR TOOLS ANYWHERE ELSE, 

YOU’RE THROWING YOUR MONEY AWAY!
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Item 
95275 
shown

 3 GALLON, 100 PSI 
OILLESS PANCAKE 
AIR COMPRESSOR 

LOT NO.  95275 
60637/69486/61615

#��	�
"#����
$79.99

$3999
SAVE 
50%

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 1/16/15. Limit one coupon per customer per day.

$19999

$13999 #��	�"#����
$299.99

SAVE
$160

LOT NO.  69684/61776/61969/61970 

Item 
69684
shown

12" SLIDING COMPOUND 

DOUBLE-BEVEL MITER 

SAW WITH LASER GUIDE

SUPER
 

COUPON
!

 RAPID PUMP®

3 TON 
HEAVY DUTY 
STEEL FLOOR JACK 

LOT NO.  68048 /69227/62116

$7499 
#��	�"#���������	���

��Weighs 74 lbs.

Item 
68048 
shown

SAVE 
$85

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 1/16/15. Limit one coupon per customer per day.

#��	�"#����
$89.99$4499

SAVE
50%

AUTO-DARKENING 

WELDING HELMET WITH 

BLUE FLAME DESIGN   
LOT NO.   91214  /61610

Item 
 91214 
shown 

$5499 SAVE 
50%

 MECHANIC'S SHOP TOWELS
PACK OF 50 

 LOT NO. 
46163/61878 
69649/61837

$999
#��	�"#��������	���

Item 46163
shown

SAVE 
$170

8750 PEAK/
7000 RUNNING WATTS

13 HP (420 CC) 
 GAS GENERATORS  

LOT NO.  68530/ 69671
LOT NO.  68525/69677

�����!# ���! �(�

SUPER

   QUIET

#��	�"#��������	��

$52999 

�� ���,�� 71;-��->-4

Item 
68525 
shown

SAVE 
62%

Item 47872 
shown

 16 OZ. HAMMERS
 WITH FIBERGLASS 

HANDLE 

$299 #��	�
"#����
$7 .99 

YOUR CHOICE!

 LOT NO. 47872 
69006/60715/60714

 LOT NO. 47873 
69005/61262

 CLAW RIP

SUPER
 

COUPON
!

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 1/16/15. Limit one coupon per customer per day.

#��	�"#��������	��$31999
SAVE
$180

$36999 

LOT NO. 

67831/61609

26",  16 DRAWER 

ROLLER CABINET  
�� 1060 lb. Capacity

�� 14,600 cu. in. 

of storage Item 67831 
shown

SAVE 
34%

STEP STOOL/
WORKING PLATFORM

LOT NO. 66911

#��	�"#��������	���

$2299 
�� 350 lb. 

Capacity

Item  69039  shown

LOT NO.  69039
68217 /60727/62286

#��	�"#��������	���

$17999 

10 FT. x 17 FT. 
 PORTABLE 

GARAGE 

SAVE 
$120

SUPER
 

COUPON!  18 VOLT CORDLESS 
3/8" DRILL/DRIVER 

WITH KEYLESS CHUCK 

$1599 #��	�
"#����
$34 .99 

LOT NO. 
 68239 /69651

Includes one 
18V NiCd 

battery and 
charger.

Item 
68239 
shown

SAVE 
54%

SAVE 
$130

 45 WATT SOLAR 
PANEL KIT 

#��	�"#��������	���

$14999 

Item 68751 
shown

LOT NO. 
68751
62443

SUPER
 

COUPON!

1" x 25 FT. 
TAPE 

MEASURE
�%��������
69030/69031

VALUE

$699 

Item 69080 
shown
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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 1/16/15. 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 1/16/15. 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 1/16/15. 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 1/16/15. 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 1/16/15. 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 1/16/15. Limit one coupon per customer per day.
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LIMIT 9 - Good at our stores or HarborFreight.com or by calling 800-423-2567. Cannot be used with other discount 
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Customers and Experts Agree 
Harbor Freight WINS in QUALITY and PRICE

$1849 
#��	�"#����

$29. 99 

3/8" x 50 FT. 
HEAVY DUTY PREMIUM 

RUBBER AIR HOSE

SAVE 
38%

Item 69580 shown

LOT NO.  61939 
69580/ 62250

$999 #��	�
"#����
$24 .99 

LOT NO. 5889/61637/62281

29 PIECE TITANIUM 
NITRIDE COATED

HIGH SPEED STEEL
DRILL BIT SET 

Item 61637 shown

SAVE 
60%

$6999 #��	�
"#����

$149 .99 

2.4" COLOR LCD DIGITAL 
INSPECTION CAMERA  

Requires four AA 
batteries (included).

Item 67979 
shown

LOT NO.  67979
61839 /62359

SAVE 
$80

SAVE 
66%

Item 66537 
shown

72" x 80" 
MOVER'S BLANKET

LOT NO.  66537
69505 /62418

#��	�"#��������	���

$599 

SUPER
 

COUPON
!

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 1/16/15. Limit one coupon per customer per day.

12,000 LB. ELECTRIC WINCH 

WITH REMOTE CONTROL AND 

AUTOMATIC BRAKE
LOT NO.  68142 /61256/60813/61889

$29999 $39999
#��	�"#��������	����

SAVE
$200

�&7<-,�<0-��-;<��-)4�16�'16+016/�

– Off-Road Magazine

Item 60813 shown

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 1/16/15. Limit one coupon per customer per day.

 1500 LB. CAPACITY 

MOTORCYCLE LIFT 

LOT NO.  2792 

69995/60536/61632

$7999

#��	�"#����
$149.99

SAVE
$70

Item 69995 
shown

$9999 

Item 47902 
shown

40 PIECE 1/4" AND 3/8" DRIVE 
SOCKET SET

$399 #��	�
"#����
$9.99

 LOT NO. 
 47902
61328  SAVE 

60%

870 LB. CAPACITY 40" x 49" 
HEAVY DUTY UTILITY TRAILER 

WITH 8" WHEELS AND TIRES

$17999 
#��	�"#��������	���

LOT NO. 
42708

���!%�
Certifi ed

SAVE 
$40

Item 69462 
shown

$999 
#��	�"#����

$29 .99 

3 PIECE DECORATIVE 
SOLAR LED LIGHTS

Includes three 
AA NiCd 

rechargeable 
batteries.

LOT NO.   95588
69462  /60561

SAVE 
66%

 60" WORKBENCH  WITH 
FOUR DRAWERS

$13999 
#��	�"#��������	���

LOT NO.   
93454  
69054

Item 93454 
shown

SAVE 
$110

SAVE 
$125

LOT NO. 60600

AIRLESS PAINT 
SPRAYER KIT

#��	�"#����
$299 .99 

$17499 

SUPER
 

COUPON
!

LIMIT 9 - 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 1/16/15. Limit one coupon per customer per day.

$799

#��	�"#����
$14.99

SAVE
46% $1199 

Item  93888  
shown

 MOVER'S DOLLY 
LOT NO. 

 93888 /60497

61899/62399

�� 1000 lb. Capacity

SAVE 
33%

LOT NO.  6530 /60668

 42" OFF-ROAD/ 
FARM JACK 

�� 3-1/2  Ton Capacity

$3999 #��	�
"#����
$59 .99 

Item 6530 
shown

Item  60657 
shown 

SAVE 
25%

3-IN-1 PORTABLE POWER PACK 
WITH JUMP STARTER

LOT NO.  
38391 /60657
62306/62376

$4499 #��	�
"#����
$59 .99 

�� �����"-)3��58;�

SAVE 
43%

SAVE 
$70

9" x 72"  2 PIECE STEEL 
LOADING RAMPS 

LOT NO. 
44649

69591/69646

$4499 
$7999 

#��	�"#����
$79 .99 

#��	�"#���������	���

�� 1000 lb. Capacity

Item 44649 
shown

SUPER
 

COUPON!3-POINT QUICK HITCH  

LOT NO.  97214 

�� 2000 Lb. Capacity 
�� 27-1/2" Clearance

Item  68221 
shown 

4-1/4" grinding wheel 
included.

$2999 

 ELECTRIC CHAIN SAW 
SHARPENER 

#��	�"#��������	���

LOT NO. 
  68221/93213

SAVE 
40%

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 1/16/15. Limit one coupon per customer per day.

20 TON SHOP PRESS 
LOT NO.  

32879
60603 

Item  60603  
shown

��")1:�7.��:*7:�"4)<-;��6+4=,-,

#��	�"#�������	��$14999
SAVE
$150

��:-)<�":-;;�.7:�)6�

�6+:-,1*4-�":1+-��

– American Iron Magazine

$19999 

$

$

http://HarborFreight.com
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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. Over 500 courses 

available at www.TheGreatCourses.com.

Understanding 
Modern Electronics
Taught by Professor Richard Wolfson
MIDDLEBURY COLLEGE

LECTURE TITLES

1. Electricity and Electronics

2. Circuits and Symbols

3. Instruments and Measurement

4. AC versus DC

5. Up the Treble, Down the Bass!

6. Semiconductors—The Miracle Material

7. Transistors and How They Work

8. Transistors as Amplifi ers

9. Building an Audio Amplifi er

10. The Ideal Amplifi er

11. Feedback Magic

12. Electronic Feedback

13. Amplifi er Circuits Using Op-Amps

14. More Fun with Op-Amps

15. Using Op-Amps with Capacitors

16. Digital versus Analog

17. Electronics Goes Digital

18. Flip-Flop Circuits

19. Shift and Divide—Your USB 

and Your Watch

20. Digital Memory

21. Digital Counters

22. Digital to Analog

23. Analog to Digital

24. Your Future in Electronics

Understanding Modern Electronics
Course no. 1162 | 24 lectures (30 minutes/lecture)

Learn the Amazing Science 
behind the Devices You 
Use Every Day
Electronic devices are fundamental to our global economy, improve 
our lives immeasurably, and underlie virtually every aspect of modern 
life.  Yet very few of us have any idea of how electronic devices 
actually work. In fact, these increasingly complex devices operate on a 
few basic principles that are both fascinating and easy to understand—
you can even leave the rigorous mathematics behind! 

Now, in the 24 clear and accessible lectures of Understanding 
Modern Electronics, award-winning Professor of Physics Richard 
Wolfson of Middlebury College provides a working explanation of 
the simple principles that govern electronic circuits, then shows these 
principles in action with devices you use every day. Your education 
in modern electronics will take a practical approach suitable for the 
aspiring engineer, the enthusiastic tinkerer, or the curious intellectual.

Off er expires 10/16/14

THEGREATCOURSES.COM/4PS
1-800-832-2412

DVD $269.95 NOW $79.95
+$10 Shipping, Processing, and Lifetime Satisfaction Guarantee

Priority Code: 95791

LI
M

IT
ED TIME OFFER

O
R

D

ER
BY OCTOB

E
R

16

70%
off

SAVE $190

http://www.TheGreatCourses.com
http://THEGREATCOURSES.COM/4PS


EDITED BY  Sophie Bushwick 

Want to put your neighbors to shame this 
Halloween? Pimp your pumpkin with a miniature 
smoke machine. A modified e-cigarette can create 
a surprising amount of fog, giving your carving an 
extra eerie touch.

Start with a type of e-cig called a clearomizer, 
available online or at your local vape shop. It has a 
refillable chamber that you can load with the “fog 
juice” used in standard smoke  machines. Inside, 
a wick draws the liquid past a wire coil heated by 
a battery, where it’s vaporized. Normally, a person 

WARNING: Take safety precautions —burning or electrocuting yourself  is  a  sure way to ruin Halloween!

CREATE A 
SMOKING 
PUMPKIN 
WITH AN 
E-CIGARETTE

HACK-O’-
LANTERN
Designer Shelby 
Arnold carved 
these science-
loving Muppets 
at the Brooklyn 
hackerspace 
NYC Resistor.

STATS

T i m e  3 Hours
Co s t  $90
D i f f ic u l ty
• • • • •

sucks this vapor into his or her mouth, but the 
smoke machine needs a way to push the fog out. 
An aquarium air pump attached to the battery 
end will do the trick.

Unfortunately, a sealed connector between the 
battery and the chamber blocks airflow through the 
e-cigarette. Ditch the battery and put a hole through 
the connector by replacing its solid central pin with 
a hollow pin from an unsealed connector (sold on 
websites such as MadVapes). By attaching this to 
a new power supply —a universal AC adapter is 
convenient—you can feed both air and electricity 
to your device. Then use its smoke for a spooky 
effect. S O P H I E  B U S H W I C K

continued on page 72

oins 
t  saved 

ector.

POPULAR SCIENCE / 071P H O T O G R A P H S  BY  Sam Kaplan
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Build It

How to Make the Mini Smoke Machine
continued from page 71

INSTRUCTIONS

M AT E R I A L S

1 
Unscrew the 
clearomizer’s 
chamber and bat-
tery case from its 
metal base. Run 
a pin or needle 
through the cen-
ter of the base, 
then remove it. 
Fill the chamber 
with fog juice and 
screw it back to 
the base.

2 
Break the battery 
case to separate 
the metal con-

nector. Taking 
care not to touch 
the wires and 
create a short 
circuit, cut away 
the battery. Then 
clean out the con-
nector, removing 
and discarding 
the circuit board, 
any plastic piec-
es, the o-ring, 
and the central 
metal pin. 

3 
Solder the black 
wire, which 
will ground the 

device, to this 
connector.

4 
Now take the un-
sealed connector 
and remove its 
o-ring and central 
pin. Solder the 
red wire to the 
pin, being careful 
not to block the 
hole. This will be 
the positive lead.

5 
Insert the o-ring 
and the unsealed 
pin into the 

original battery 
connector. Screw 
the modified 
connector onto 
the base of the 
clearomizer.

6 
Run the aquarium 
tubing up the 
red wire until it 
reaches the bat-
tery connector. 
Tape it securely 
in place so no air 
can escape. Snip 
a slit in the tubing 
and pull out the 
end of the red 

•  Clearomizer and battery
• Sharp pin or needle
•  Fog juice (one part glycerin to
three parts distil led water)
•  Red and black wires
•  E - cig battery connector with hole
•  Universal  AC adapter set  to
about 5V
• Aquarium air  pump and tubing
• Tape

wire. Seal the slit 
with hot glue and 
secure with tape.

7
Attach the loose 
end of the tubing 
to the aquarium 
pump. Tape the 
free ends of the 
red and black 
wires into the 
positive and neg-
ative holes in the 
AC adapter. Turn 
on the power, 
then the air, and 
watch the smoke 
pour out!

TO O L S

Small screwdriver Pliers

Wire stripper Soldering iron

Scissors Glue gun

SHORTCUT

If  you don’t  l ike e - cigs ,  go

low-tech.  Push several  nails

into the floor of  your jack-

o’ - lantern and place a small

foil  pie  tin on them, with

a few tea candles beneath.

When you pour a l ittle  fog

juice into the tin,  the can-

dles will  heat and vaporize

the l iquid.  This  setup can’t

control  the fog l ike the

modif ied e - cigarette can,

but the effect should be

equally impressive.

Projected annual sales increase of 
e-cigarettes through 2018 

24.2%
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If You Bought Sylvania Automotive Lighting
You Could Get Money from a $30 Million Settlement

A proposed Settlement has been reached with Osram Sylvania 
Inc. (“Sylvania”).  The Settlement resolves claims that Sylvania 
misrepresented that certain replacement automotive lighting 
is brighter, provides a wider beam, and allows drivers to see 
farther down the road than standard halogen lighting.  It also 
claims that Sylvania omitted material information regarding 
the reduced life of the replacement lighting.  Sylvania denies 
that it did anything wrong.

Who is included in the Settlement?

The Settlement includes any person or entity who:

• Bought one or more of the following, other than for resale or 
distribution to another person or entity:  SilverStar ULTRA®, 
SilverStar®, XtraVision®, or Cool Blue® replacement 
headlight capsules; SilverStar®, XtraVision®, or Cool Blue®

sealed beam headlights; and SilverStar® fog or auxiliary 
lights.

• In the United States (or any territory or possession) from 
September 22, 2005 to July 11, 2014.

What does the Settlement provide?

A $30 million Settlement Fund will be established to make 
payments to eligible Class Members.  Eligible individuals are 

For more Settlement information or for a Claim Form:  1-866-430-8976   www.AutoLightClaims.com
Para una notificación in español, llamar o visitar nuestro website

Legal Notice

expected to get a minimum $10 payment and perhaps more.  
All claims are limited to a single purchase only.  The Settlement 
Fund will also be used to pay Court-approved attorneys’ fees 
and expenses, costs of notice and Settlement administration, 
and incentive awards to the Class Representatives.   

How can I get a payment?

If you did not receive a postcard notice in the mail, you may file 
a claim online or by mail by November 14, 2014.  The Claim 
Form only takes 3-5 minutes for most individuals to complete.

What are my rights?

Even if you do nothing you will be bound by the Court’s 
decisions.  If you want to keep your right to sue Sylvania 
yourself, you must exclude yourself from the Settlement Class 
by November 14, 2014.  If you stay in the Settlement Class, 
you may object to the Settlement by February 9, 2015.

The Court will hold a hearing on March 20, 2015 to consider 
whether to approve the Settlement and award attorneys’ 
fees, costs, and expenses up to one-third of the Settlement 
Fund, and total incentive awards up to $25,000 to the Class 
Representatives.  You or your lawyer may appear and speak at 
the hearing at your own expense.

http://www.AutoLightClaims.com
eheat.com
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Theme Building

It’s been a decade since the historic 2004 hurricane season, one 
of the Atlantic basin’s most active years ever. Four major storms 
wreaked havoc along the East Coast, causing more than $51 billion 
in damage. Since then, other record-setting hurricanes, including 
Katrina, Ike, and Sandy, have walloped the U.S. This season, fight 
back. If a powerful storm knocks out the electricity, these house-
hold hacks can supply your most essential needs. A L L I E  W I L K I N S O N

Keep your perishables cool with a zeer 

pot. Nestle one porous vessel, such as 

a flowerpot, into another and fill the 

space between them with an absorbent 

material like sand. Keep this layer moist 

and the inner pot covered. As the water 

evaporates, it draws away heat.

Dead flashlight? Score an orange along 

its equator, deep enough to slit the rind 

but not the flesh. Carefully detach the 

peel and its central column of pith. Next, 

fill the hemisphere halfway with olive oil, 

coating the pith to make a wick. The or-

ange lamp will burn for about six hours.

For a water filter, twist cotton cloth or 

paper towels into a rope. Insert one end 

into dirty water and feed the other into 

an empty container. Capillary action will 

draw the liquid through the fabric, leav-

ing dirt—but not microbes—behind. Be 

sure to boil or disinfect the clear water.

 W A T E R 

 L I G H T 

 F O O D 

Survive a Hurricane 
with Household Items

WARNING :  Be careful!  If  you set 

the house on f ire,  drink tainted 

water,  or  eat spoiled food,  a  stor m 

could be the least  of  your worries.

Days in the Atlantic hurricane season

183
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Lifesaver
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THE GREATEST 
SPACE HACK EVER

In NASA’s 56 years of 

operation, it has put men 

on the moon and robots 

on Mars. But one of its 

greatest achievements is 

less well known: the hack 

that saved the lives of 

three stranded astro-

nauts in 1970.

When an oxygen tank 

exploded as Apollo 13 

neared the moon, the 

three-man crew had to 

abort their mission, power 

down the command 

module, and move into 

the lunar module for the 

journey home. Designed 

OUT OF

THIS

WORLD

to house only two 

people, the craft quickly 

filled with dangerous 

levels of carbon dioxide. 

To save themselves, 

the astronauts had 

to somehow attach a 

square CO
2
 scrubber 

to the circular opening 

of the lunar module’s 

filtration system. The 

ground team designed 

an adapter from the 

limited items on board, 

including hoses from 

spacesuits, tube socks, 

and duct tape. 

N E E L  V.  PAT E L

The secret to 
duct tape’s versa-
tility, whether in 
a spacecraft or 
an Earth-bound 
garage, lies in its 
fabric layer. Sand-
wiched between a 
flexible polyethyl-
ene coating and 
a sticky rubber 
adhesive, cotton 
mesh augments 
the tape’s tensile 
strength like 
steel rebar rein-
forces concrete. 
Horizontal and 
vertical threads, 
meanwhile, make 
it easy to tear 
by hand. 

W H Y
D U C T  TA P E ? 

Automotive Accessor ies

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

Accessories Available for 

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

American Customers
WeatherTech.com

European Customers
WeatherTechEurope.com

© 2014 by MacNeil IP LLC

Cargo/Trunk LinerFloorLiner™
Laser Measured

http://WeatherTech.com
http://WeatherTechEurope.com
http://WeatherTech.ca
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Turn a Shoe 
Box into
a Phone
Projector
Don’t watch that YouTube clip on a tiny screen—
project it onto the wall instead! The picture may not 
be movie-theater quality, but it improves if the phone 
is very bright and the room is very dark. J U S T I N  Q U I N N E L L

1 
Cut a hole in one 

end of the shoe 

box and cover with 

the magnifying 

glass. Use tape to 

ensure light will 

only enter the box 

through this lens. 

•  Shoe box

• Magnifying

glass

•  Black tape

• Thick card

• 2  rubber

bands

INSTRUCTIONS

STATS

Time  20

minutes

Cost  $2

Diff iculty
• • • • •

MATERIALS

2
To find the focus, 

point the lens at a 

nearby window or 

light source. Move 

the card through 

the box until it dis-

plays the external 

image sharply.

OCTOBER 2014 / M A N U A L

Cheap Tricks

3
Wrap the rubber 

bands around the 

card to make a 

phone holder. 

Tape the card 

upright at the 

focus point you 

just identified.

4
Secure the phone 

upside down (its 

image will be 

flipped). Finally, 

adjust the box’s 

position until it 

throws a picture 

onto the wall. 

THE
ETSY OF 
HARDWARE
When Emile Petrone began tinkering 

with Arduino and Raspberry Pi 

boards, he had trouble fi nding simple 

kits to support his new do-it-your-

self interest. So in 2012, he created 

Tindie, a DIY hardware website. “It 

was basically a hobby that spun out 

of control,” Petrone says. Today, it’s 

home to more than 500 vendors sell-

ing everything from coin-size motion 

sensors to touchscreen controls for 

a Raspberry Pi. Less experienced en-

thusiasts can stock up on kid-friendly 

items, such as introductory robotics 

kits and ghost-shaped circuit boards 

for Halloween. Its roughly 2,500 

products make Tindie the largest 

independent hardware marketplace 

in the world. R A C H E L  N U W E R

Bookmark

http://RosettaStone.com/print


ANSWERS BY Daniel Engber

Ask Us
Anything

Go Ahead . . .

ILLUSTRATIONS BY Jason Schneider

A
Virtual environments almost certainly 

induce genuine anxiety, says Grainne 

Kirwan, a psychologist who specializes in 

Short answer No, but online 

worlds can really stress you out. 

Can you get 
PTSD from 
a virtual 
experience?

Affordable 
Professional Slicer
U Rugged, compact and affordable
UÊProfessional metal food pusher
UÊTilted food carriage
UÊCantilever design
UÊPrecision thickness control
UÊVersatile stainless steel blade slices
 meat, cheese, bread and more
UÊEasy to clean design

Model 615

Professional Food Slicer

PARAMOUNT RARE COIN & CURRENCY

We reserve the right to withdraw this offer at any time. Coins shown not actual size. Limited to first time callers only. VV#-PS1014

230 Highway 421 • Lumberton, TX 77657
409.892.2553 • www.paramountrcc.com

2014 GOVERNMENT ISSUED 
SILVER AT DEALER COST! 

Call 877.277.2646 Today 
And Let Us Help You Secure A Better Tomorrow

Texas Residents no longer required to pay Sales Tax!

$2.5 INDIAN
(Extremely Fine Condition)

$259

$5 SILVER
MAPLE LEAF

(1oz. 9999 Fine Silver)

$21

$1 AMERICAN
SILVER EAGLE

$22

http://www.paramountrcc.com
http://www.chefschoice.com


Have a burning question? 
Email it to askanything 

@popsci.com or tweet it  

to @PopSci #AskAnything.

cybercrime at the Dún Laoghaire Institute 

of Art, Design, and Technology in Ireland. 

For example, your physiological and emo-

tional responses to entering a dark alley in 

a video game may be comparable to those 

you’d have in a similar real-life situation. 

“But would it be to the extent of initiating 

post-traumatic stress disorder? That 

hasn’t been demonstrated,” Kirwan says.

There have been scattered accounts of 

people victimized in role-playing games 

such as Second Life or World of Warcraft 

and suffering in the aftermath. But no 

large-scale academic study has ever been 

written up, Kirwan says. And even if a 

player were to have a disturbing expe-

rience, he could avoid compounding the 

stress by steering clear of that game, or 

online games altogether, in the future.

“I think that somebody would have to 

be psychologically compromised to begin 

with to mistake the events that go on in 

the virtual world for real events,” says 

Skip Rizzo, a psychiatrist at the Univer-

sity of Southern California. That doesn’t 

mean virtual experiences aren’t powerful, 

though. In fact, Rizzo uses virtual-reality 

(VR) environments to help patients with 

PTSD relive controlled versions of trau-

matic events in order to move past them.

The first such work was done in the 

mid-1990s, when researchers put people 

afraid of heights onto virtual footbridges  

and balconies to expose them to the 

source of their fear and gradually help 

them overcome it. Later, the same type 

of therapy recreated scarring scenes 

from the Vietnam War and the 2001 

attacks on the World Trade Center so 

survivors could come to terms with 

the events. Rizzo’s team also built a 

system for veterans who served in Iraq 

and Afghanistan, in which participants 

could be subjected—under a clinician’s 

care—to more than a dozen different 

scenarios from the Middle East.

To create the most immersive VR  

therapy experience, Rizzo incorporates extra 

sensory stimuli. He adds realistic sounds 

such as boots on gravel, military banter, 

and even indigenous birdsong. But it’s not 

yet clear if these bells and whistles make 

the treatment significantly more effective. 

“We have a smell machine, but does it really 

matter?” Rizzo asks. “That’s a good empirical 

question. We just go ahead and use it.”

In any case, veterans traumatized by war 

are more likely to find sympathy—and treat-

ment—than World of Warcraft gamers. People 

tend to blame the victims of virtual assaults, 

Kirwan has observed. “They might ask, Why 

didn’t you just turn off your computer?” While 

online victims may not have PTSD per se, they 

could still benefit from therapy. Shaming just 

makes them harder for psychologists to iden-

tify, highlighting the need for more research. 

“If anybody has experienced this, they’ll  

want to know that they’re not alone,” Kirwan 

says. “It happens, and it’s not okay.”

OCTOBER 2014 

mailto:askanything@popsci.com
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Is screen 
time bad for 
your eyes?

Short answer Not really.

There’s no direct evidence that 

TVs, computers, or cell phones cause 

nearsightedness. Yet worries about the 

effects of staring at illuminated screens 

persist. Our eyes adjust their shape to 

focus on “near work” with printed text or 

digital displays, so it seems plausible that 

extended bouts of reading might lead to 

lasting damage. But Kathryn Rose of the 

University of Sydney says this hypothesis 

has not been borne out. 

 That said, staring at screens can cause 

discomfort, says Mark Rosenfield of the 

State University of New York’s College of 

Optometry. In a study conducted by his 

lab, about 40 percent of office workers 

from a sample in Manhattan reported 

having symptoms of eyestrain for at least 

half the time they’re on duty—a condition 

he calls “Computer Vision Syndrome.” 

 Rosenfield blames this not necessarily 

on screens, but on small print and shorter 

distances between our eyes and the mate-

rial being read. Smartphones and tablets 

may make eyestrain worse because we 

typically hold them closer to us and more 

directly in front of our faces than we do 

books. But the exact roots of Computer 

Vision Syndrome remain mysterious: “We 

don’t have a good handle on the under-

lying causes,” Rosenfield says.
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Norman Rockwell 
and Other American Icons

These are people that influenced my 
life in New Rochelle, NY where Norman 
Rockwell lived for 25 years and where 
my family lived for 3 generations. 

We all knew and loved the man in 
spite of a book trashing him in another 
attempt to destroy everything that is 
great about America! I am writing a book 
with a rebuttal that includes the untold 
stories about many others that shaped 
our country. 

Did you ever wonder what happened to 
over 100 signed letters from FDR, that 
Harvard wanted for their archives? 

Most of these people I met in my 
parents living room: Dr. Norman Vincent 
Peale, James Cash Penney, Lowell 
Thomas, Charles E. Wilson (Chairman 
of GE, FDR appointed him head of the 
War Production Board WW2), Carrie 
Chapman Catt (Woman Suffragist), Dr. 
James E. West (Chief Scout Executive, 
Boy Scouts of America), William Frank 
Snyder (FDR’s lawyer and close friend, 
who also had polio, wrote his will and 
handled his financial affairs including Mrs. 
Delano, complaining to my mother: “The 
Roosevelt’s are using my pool!”). “Buffalo 
Bob” Smith (It’s Howdy Doody Time!). C.L. 
Lowes: (My grandfather started BOND 

BREAD. Buying trainloads of flour for 50 
plants, he waited for the price of flour 
to go UP so farmers could make a fair 
profit...he was unique! General Baking 
Co became General Host...”Twinkies”) 
Richard Ellis (my brother, commercial Real 
Estate) and many others! 

After my father died, Dr. Peale said the 
eulogy and inspired me to increase 
water properties back to what it was 
before “The Flood” (living to Biblical 
ages). After “The Flood” they didn’t live 
as long! 

Since I am the first person in history to 
do it, should be ample proof that it had 
to come from divine inspiration! With an 
Engineering Degree that includes Steam 
Plant Design, I increased the Hydrogen 
Bond Angle (HBA) in ordinary water 
from 104 to 114 degrees, confirmed 
by scientists at Los Alamos Nuclear 
Lab and Lawrence Livermore to The 
Washington Times. 

The Washington Post (on our website): 
“10,000 people per day” traveling 
to obtain water from my countertop 
machines, even adding water to a well 
with miraculous results! Dr. G. Abraham 
MD UCLA: “Nothing is even close for 
measurable Blood Flow with a 114  
HBA!” At 84, MEASURE 3000%  
more ENERGY in your drinking water  
(Video)!! 13 Patents 332 FDA Tests  
johnellis.com/measure

JOHN ELLIS WATER DISCOVERY

Gilbert de Daunant (Prince Rainier’s cousin): “I just walked 40 blocks and I am 94! Send another E5 to Monaco!”

watercuresanything.com/measure

THE FLOOD REVISITED
ORDER A MACHINE 845.754.8696              LISTEN TO A RECORDING 800.433.9553

FREE
Bottled Water

SAMPLE!
570.296.0214

VIDEO 
PROOF

http://watercuresanything.com/measure
http://johnellis.com/measure
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 inches from one edge. “I’m so glad this is 
over,” he said, basking in applause. “We 
almost made the 10 o’clock news there.” 

� 

Back in Idaho, during my summer visit, 
Truax took me offroading in the Supervan. 
The tall vehicle swayed from side to side 
as the tires dipped into ruts. Truax steered 
across a grassy plain, occupying the vehi-
cle’s lone seat, while I simply tried to keep 
from sliding out of the open side door. After 
a few minutes he parked in what looked 
like an arbitrary spot, but the location was 
carefully chosen—50 feet farther and we 
would have driven off of a cliff.

 This was his new launch site. After 
spending a month poring over satellite 
imagery, scouting locations, and talking to 
people around town, he was able to lease 
private land on both sides of the Snake for 
the relative bargain price of $50,000. He re-
gretted that the team would need to launch 
six miles upstream from the original 1974 
site, but the essence of the endeavor would 
remain the same: blasting over the Snake in 
an oversize Knievel action toy.

 Truax hopped out of the Supervan and 
shook hands with a local contractor, who 
unfurled plans for the launch tower on the 
hood of his truck. The two men, using  
the blueprints for reference, paced out 
distances and spray-painted the ground to 
mark where the tower’s supports would 
stand. “In a few weeks, this is going to look 
totally different. We are going to have an 
86-foot-tall launch ramp headed that way,” 
Truax said, pointing across the canyon.

 In the Big Ed camp, meanwhile, the  
project was not proceeding smoothly. Or 
at all. Back in May, the Fox Broadcasting 
Company had announced plans to televise 
both the Beckley and Truax attempts in 
a show the network billed as Jump of the 
Century. Since that time Beckley had been 
waiting for Fox to cut him a check—he'd 
requested $4 million—before he and 
Stender started building. He never got it. 
The network canceled the show in late July; 
as a Fox spokesperson tersely explained, 
“Due to production timelines and budget 
concerns, we have decided to not move 
forward with the Jump of the Century.”

When I called Big Ed to commiserate, 
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Android™
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at valentine1.com/touchscreen

Arrow out of the Box: No radar (except photo) can 
be outside the Box and still comply with FCC rules.

Arrow in the Box: means a threat in the Zone of 
Certifi ed Radar Activity.

Where’s the radar? It’s in the Box.

 Looking for long-range radar detection?

“Pure range is the Valentine’s domain.” 
               — Autoweek

Now V1 comes to a touchscreen near you.  

What you’ll see: a new, 
graphic, way of analyzing 
radar threats.  We call it 
the Threat Picture. Our 
exclusive Arrow-in-the-Box 
concept helps spot radar 
amid false alarms. All bands 
side-by-side on one screen 
easily reveals Double-Zap 
traps. Enables advanced 
programming, too.
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Incredibly, you can order a Brilliant Uncirculated 1oz. U.S. Silver dollar for only $19.95...

and the fi rst 100 orders receive FREE shipping! We’ve secured a minimum of 100 coins 

for this incredible offer and orders will be taken on a fi rst come, fi rst served basis. We 

have no way of knowing if more coins will be available at $19.95 once the 100 are gone 

so please don’t wait, orders yours today. We must adhere to a one coin per household 

limit at $19.95. However, additional coins are available at our cost plus shipping. Don’t 

wait and don’t be disappointed you didn’t act sooner. Call Now (800) 323-5055.
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A+
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he said there was no longer any chance he 
would attempt the jump in 2014. But next 
year, watch out. “We are not done,” Beckley 
said. “We will be doing this jump, whether 
Fox is our media partner or someone else.” 
Smith, Daisher, and Hartman all confirmed 
they were eyeing possible attempts next 
year as well, especially if Truax failed. Until 
somebody actually conquered the canyon, 
the grand prize of daredevilry was still 
anyone’s to claim.

 Knievel also couldn’t get a television 
network to broadcast his jump live. Right 
up to launch, the media criticized his 
scheme for being impractical, foolish, and 
possibly suicidal. It was all of the above. But 
the Snake was also the ultimate expression 
of the Knievel spirit, in which you do some-
thing in the most thrilling way possible, 
not the most rational. It would be a lark 
for NASA to launch someone over a river, 
but more momentous to see the inventor 
of a jet-powered outhouse do the same. It’s 
exciting to watch lithe motorcycle acrobats 
do backflips in the X Games—but arguably 
more thrilling to witness an overweight 
64-year-old soar over a row of trucks on a 
Harley. Being an athlete is not the same as 
being a daredevil. “Those guys who are do-
ing it now are great,” Beckley says. “What 
we do is jump over stuff that could kill you.”

 At Truax's launch site, after the measure-
ments were through, he and I stood at the 
rim of the canyon. As we looked across the 
gorge to the tabletop farmlands where the 
Skycycle was supposed to land, he riffed 
about his top two idols. Bob Truax wasn’t a 
heart-on-his-sleeve guy, Scott said; "he never 
told me he loved me." But he felt lucky to 
have him as a father and was honored to be 
furthering his legacy. “I can’t help but think 
he would be really proud."

As for Knievel, Truax said he admired his 
attitude as much as his riding. Knievel was 
far from perfect. As biographer Montville 
and others have noted, he was a thief, a 
womanizer, and by almost every account, a 
quantum-grade jerk. But there was a reason 
he had inspired so many people, from kids 
on dirt bikes to professional stuntmen. 
“Knievel just went out there and did it, and 
sometimes he crashed,” Truax said. “And 
when he crashed, he got up. And I think 
that is kind of the American spirit.” 
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The National Baseball Hall of
Fame and the U.S. Mint have

just released the FIRST EVER curved
American coin. This legal tender
half dollar has been struck to honor
the 75th anniversary of the National
Baseball Hall of Fame and Museum.

First Ever Curved American
Coin
The coin’s curved design is a first 
in American history. The outward
curing ‘tails’ side of the coin depicts 
a baseball—complete with intricate
stitching. The inward curing ‘heads’
side of the half dollar reveals a classic
leather baseball glove, with the curve
perfectly reflecting the natural shape
of a weathered and well-loved baseball
mitt. Among the celebrity judges who
selected this FIRST EVER curved 
design were Hall of Famers Joe Mor-
gan, Brooks Robinson, Ozzie Smith,
Don Sutton, and Dave Winfield. The
curved design is like nothing you have
ever seen before. You won’t believe it
when you hold it!

Going…Going…GONE
Public demand for these coins has 
exploded and a number of versions
have already sold out quickly. The
2014 Baseball Hall of Fame Half 
Dollar will forever go down in history
as a runaway best seller. But even

though the coins are disappearing 
at record speed, you don’t have to
strike out. If you CALL NOW, you
can lock in your very own piece of
baseball history—not to mention
the most unusual American coin 
ever struck!

Pristine Brilliant Uncirculated
Half Dollar
Each 2014 Baseball Hall of Fame
Commemorative Half Dollar is
minted in Brilliant Uncirculated 
condition and comes in official U.S.
Mint packaging, including the official
Mint Certificate of Authenticity. Best
of all, you can secure yours today for
only $29.95 (plus s/h). Due to over-
whelming demand, orders are limited
to a maximum of 5 coins. No dealer
orders will be accepted. Lock in yours
now for estimated delivery at the end
of July. Hurry! A sellout is expected 
at any time.

When you call, ask about the 
extremely limited Pete Rose 
autographed edition.

Call toll-free 24 hours a day 

1-800-563-6468
Offer Code HOF216-02

Please mention this code when you call.

GovMint.com • 14101 Southcross Dr. W. Dept. HOF216-02 •
Burnsville, Minnesota 55337
Prices and availability subject to change without notice.
Past performance is not a predictor of future performance.
NOTE: GovMint.com® is a private distributor of worldwide
government coin and currency issues and privately issued 
licensed collectibles and is not affiliated with the United States
government. Facts and figures deemed accurate as of July 2014.
©2014 GovMint.com. 

Only $29.95!

JUST RELEASED: 
United States Baseball Legal Tender Coin

RotoCube® Rotating
 Whiteboard Bulletin Tower

RotoCube.com

Share information where people 
gather. No walls needed. 
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Call for a FREE DVD and Catalog!
Includes product specifi cations and factory-direct offers.

888-213-1330
TOLL
FREE

LOWEST PRICE EVER
on DR® Leaf Vacuums!     

Unload with just one hand!

Doubles as a utility trailer!

Now Starting at 
$1,29999

PLUS

FREE 
SHIPPING!

NEW MODELS!

Rated #1 in Vacuum 
Power

Easy, 1-Hand Dumping 

Stores Flat in Minutes

Converts to a Rugged
Utility Trailer

The NEW DR® Leaf Vacuum is 
designed from the top down to 
make yard clean up easier, faster, 
and more thorough than ever 
before. And for a limited time you 
can TRY ONE FOR 1 YEAR ON 

YOUR OWN PROPERTY!

DR® RapidFire
Kinetic Log Splitter

PATENT 
PENDING

KINETIC POWER The RapidFire stores energy in a hefty 
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one second!
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& FREE 
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includes
step-by-step
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plans and
instructional
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Compared to the Stauer 
DiamondAura® 5-Stone

Ring with nearly 2 ½ carats, a
skimpy diamond is “romanti-
cally defective.” Have you
overpaid only to be under-
whelmed? Send it back. You
can do better. You can do big-
ger. And you can absolutely
take her breath away for
under $100. 

Science not snobbery.
Thanks to the advanced 
science behind our exclusive
DiamondAura, you can expe-
rience superior clarity and
larger carat weights without the 
outrageous cost of natural diamonds.
DiamondAura is crafted using an 
incredibly complex process that in-
volves heating rare minerals to temper-
atures of nearly 5000˚F.  

After expert cutting and polishing,
every lab-created DiamondAura retains
the classic jeweler’s specifications, in-
cluding color, clarity, cut and carat
weight. DiamondAura doesn’t emulate
the world’s most perfect diamonds... it
surpasses them. The color dispersion is 
actually superior to mined diamonds.
You get more sparkle, fire and flawless
beauty for a fraction of the price.   

Scintillating in sterling silver. The
ring features a classic quintet of round-
cut, lab-created DiamondAura, 2 1/3

carats prong-set in the finest .925 ster-
ling silver. A spectacular alternative for
those occasions when a lonely solitaire
will simply not suffice. 

Romantic satisfaction
guaranteed. If for any
reason she doesn’t com-
pletely adore the 5-Stone
DiamondAura Ring, re-
turn it within 30 days for a
full refund of your pur-
chase price. We’re so confi-
dent you’ll fall for
DiamondAura, that we’ll
include a stunning $99
pair of 1-carat Diamon-
dAura studs in sterling sil-
ver… absolutely FREE.
**Plus, when you call
today, you’ll also get $300

in Stauer Gift Coupons ($25 to use
every month for 12 months with no
minimum purchase required)! You
played by the old rules and the big jew-
elry stores emptied your pockets. Our
job is to fill them back up!   

14101 Southcross Drive W.,
Dept. FSR386-03
Burnsville, Minnesota 55337
www.stauer.com

Stauer®

EXCLUSIVE
BONUS OFFER! 

Order today to get
these FREE 1-Carat 

DiamondAura®

sterling-silver studs
PLUS

$300 in Stauer 
Gift Coupons!**

DiamondAura® 5-Stone Ring 
(2 1/3 ctw) $99
Include $99 Stud Earrings (1 ctw) $198
NOW BOTH ONLY — $99+ S&P
Specify ring whole size 5-10 when ordering. 
Call now to take advantage of this 
extremely limited offer.

1-888-870-7382
Promotional Code FSR386-03
Please mention this code when you call.

—

Limited to the first 

2500 orders from 

this ad only

Calling This a Diamond 
Would Be an Insult

Calling This a Diamond 
Would Be an Insult

Experts warn that millions of rings may be “romantically defective” 

when compared to the stunning DiamondAura® 5-Stone Ring for ONLY $99!

JEWELRY SPECS:
- 2 1/3 ctw brilliant white DiamondAura®

- .925 sterling-silver setting

Rating of A+

http://www.stauer.com
http://MathTutorDVD.com
http://MathTutorDVD.com
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INCREASE AFFECTION
Created by

Winnifred Cutler,
Ph.D. in biology
from U. of Penn,

post-doc Stanford.
Co-discovered

human
pheromones in

1986
(Time 12/1/86; and
Newsweek 1/12/87)

Effective for 74% in
two 8-week studies

Not in stores 610-827-2200
www.Athenainstitute.com

Athena Institute, 1211 Braefield Rd., Chester Spgs, PA 19425

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

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

♥ Gary (MI) “10X is an interesting product.
I can see women are a little less inhibited
and, instead of just saying hello when I meet
them, they say ‘Oh, let me give you a hug!’
It's not magic, but it is nice. A real differ-
ence. It is very noticeable.”

Rec'd 1/9/12

Unscented
Fragrance Additives
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360 degrees of better sex, and your 

neighbors will be none the wiser.  

See more sex furniture at

liberator.com
REQUEST A FREE, INFORMATION KIT 

Call: 1-800-319-7902 
Visit: CycloneRake.com  

Use Discount Code PS1014  
when you call, or enter it  on 
our website for a special  
discount on any Cyclone Rake  
purchased by 12/30/2014.  

©2014 Woodland Power Products, Inc., 72 Acton St., West Haven, CT 06516  

Stop wasting your precious time, week after week, raking all those 
leaves. Start enjoying Fall! The Cyclone Rake leaf and lawn vacuum 
will make your fall property cleanup fast and easy. 

With its engine-driven JetPath® Vacuum System and patented Miracle  
Impeller, all of your leaves and debris are collected and mulched in a  
single pass. With capacities up to 415 gallons, the Cyclone Rake will  
collect more with fewer stops to unload. And when you’re done, it  
folds up fl at and can even hang on the wall of your garage or shed.   

The Cyclone Rake hitches to nearly any riding mower or ZTR and it’s backed by our  
1-YEAR RISK-FREE TRIAL & 3-YEAR WARRANTY. If you don’t like it, send it back  
for a full refund— including shipping costs... both ways. YOU RISK NOTHING!  

Folds-up Flat  

Get the Incredible  
Power of the   

THEY’RE COMING DOWN… 
ARE YOU READY?  
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http://liberator.com
http://CycloneRake.com
http://www.RhoadesCar.com
http://www.motionmodels.com
http://www.motionmodels.com
http://ClogHog.com
http://WWW.Kinektdesign.com
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 Call Chip Parham
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ail: chipparham
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bonniercorp.com

APPAREL

AUTOMINCP?

DO IT YOURSELF

ELECTRICAL SUPPLIES & EQUIPMENT

ELECTRONICS

FREE

HEALTH & FITNESS

OF INTEREST TO MEN

POND & LAKE MANAGEMENT

SCIENCE & PHYSICS

WATER PURIFICATION

MEN’S WIDE
SHOES

EEE-EEEEEE, SIZES 5-20

FREE catalog
200+ styles

www.wideshoes.com 
1-800-992-WIDE  •  Hitchcock Shoes 

Dept. 46T4    Hingham, MA 02043

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

800 433-9553  |  johnellis.com

Low Energy Water takes 
energy from YOU to 
reach equilibrium which 

causes low energy!!

Scientists know the ENERGY 
in water is measured by the 

Hydrogen Bond Angle (from the lowest 
to the highest): 101° (ordinary distilled), 104° 
(ordinary water), 114° (John Ellis Water Discovery) 
and finally Steam at 120° with ENERGY that started 
the Industrial Revolution with the invention of the 
Steam Engine by James Watt! Pat’d machine, 13 
countries. With 332 FDA tests, at 84 this works!

Discover how this phenomenal increase in 
ENERGY CAN CHANGE YOUR LIFE! 

FRE
E 

Bottled Water 

SAM
PLE

!

570.296.0214

800 433-9553  |  johnellis.com

JOHN ELLIS WATER DISCOVERY 

3000% MORE ENERGY
VIDEO PROOF: 

AMSOIL SYNTHETIC LUBRICANTS.
BUY DIRECT!

Register to Buy Wholesale
T 1-888-450-2658.

.
FREE CA ALOG.
www.synthoils.com

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

SOON THE GOVERNMENT
will enforce the “MARK” OF THE BEAST as

CHURCH and STATE unite! 
OFFER GOOD IN USA ONLY

Need your mailing address for FREE BOOKS /DVDS
TBSM, Box 99, Lenoir City, TN 37771

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

CasCade 5000
Floating POND FOUNTAIN!

Aerator
Now Available Factory Direct!

 MSRP ($1100) You Pay $698.95!

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

CHEMICALS - LABWARE - GLASSWARE - EQUIPMENT
SERVICE - WWW.ELEMENTALSCIENTIFIC.NET
WWW.BMELABANDSCIENCE.COM. 651-646-5339 MN

mailto:chipparham@bonniercorp.com
http://www.wideshoes.com
http://www.lloydhearingaid.com
http://johnellis.com
http://johnellis.com
http://www.synthoils.com
http://www.enhansit.com
mailto:thebiblesaystruth@yahoo.com
http://www.semsupplies.com
http://www.wartabater.com
http://Trytalktome.com
http://www.fishpondaerator.com
http://WWW.ELEMENTALSCIENTIFIC.NET
http://WWW.BMELABANDSCIENCE.COM
http://waterscamsexposed.com
http://parts-express.com/pop
http://aboutsalvation.blogspot.com/
http://www.PhotoMaskCover.com
http://www.ARMOURLITE.com
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A DRIVE 
THROUGH 
HISTORY

Miles ,  in bil l ions, 

of  public  paved 

and unpaved 

roads in the U.S. 

as  of  2012 ,  up 

from about 3 .5 

bil l ion in 1960
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Popular Science has been docu-

menting the love affair between 

Americans and their cars since the 

first Model T rolled out of the fac-

tory in 1908. Like any relationship, 

it has changed over time, and that’s 

reflected in the magazine’s cover-

age. A L E X A N D R A  O S S O L A 

DECEMBER 1920 
Car ownership almost tripled by 

the end of the ’20s. Early gear-

heads benefited from how-to’s and 

stories about maintenance. 

 MAY 1932 
The ’30s saw the construction 

of the Golden Gate Bridge and 

the Hoover Dam. Futuristic car 

concepts were designed to fit the 

worlds of tomorrow.

 MARCH 1948 
After World War II, more cars took 

to the road, only to find highways 

unprepared. Safety was a focus of 

R&D departments—and drivers.

 MARCH 1952 
Love for cars turned into an ob-

session. Readers devoured details 

about the newest models.

 JUNE 1963 
Car technology had come a long 

way—but humans hadn’t. Attention 

shifted from everyday driving perils 

to more challenging conditions.

 FEBRUARY 1979 
In the ’70s, an oil embargo caused 

gas prices to soar, putting alterna-

tive fuel sources front and center.

 NOVEMBER 1984 
The ’80s brought more regulation. 

Uncontrolled skidding clearly 

topped safety concerns; five covers 

featured skids and tires.

 MAY 1993 
A stronger economy helped 

advance car technologies. The ’90s 

were all about sleek designs to 

drive us into the 21st century.
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Firefly Technology

instantly recognizes 

movies, music, TV & more.

At the push of a button, 

you’re one touch away from

a world of information.

Exclusively
on AT&T

Try it, buy it at att.com/fire

or your local AT&T store.

http://att.com/fire

