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Fuel economy
without power is like

FISHIN’
WITHOUT BAIT.

Best combination of towing and fuel economy.*
11,300 Ibs. 22 hwy mpg. That’s quite a haul.
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Payroll doesn’t have to be so frustrating.
Unless you like the extra fiber in your diet.

Payroll stressing you out? Start using Intuit® Payroll and make it easy

@ ®
I nT u IT on yourself. With a few clicks you can pay employees and file tax

forms. Just enter employee hours and Intuit Payroll automatically

P O y r' o l l calculates everything else. And, if you need it, there’s live expert

support. Saving you time and pencils every month.

| From the maker of |

Learn more at Payroll.com

QuickBooks’

Online Demo 30-Day FREE Trial Live Support
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Sleek, soaring jets have long symbolized the promise
of the future. Taking a cue from our March 1968 Con-
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The World of Tomorrow what will the
next 110 years hold? A special PopMech feature
takes an expansive look into the future.
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corde issue, this month's cover features its spiritual

successor: the Supersonic Green Machine. Develo
b%; Lockheed Martin and NASA, the concept could
e

iciently flying at Mach 1.6 as early as 2030.
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weekend

23 Pages of DIY

96. Home
Technology you can
install today, and how it
will shape the home of
tomorrow.

Early Adopter Playground A reader
classic: knock hockey. spotted
i these
Tool Test Cordless jigsaws. o
Home Clinic The casy fix PMs in the
for faulty mini lights. replicated
- u cell house
o 112. Science on Alcatraz
Grab your computer and Island
join the search for E.T. near San
Francisco.

with SETILive.

114. Tech
All hard drives die: How
to make your data survive
for a century.
Digital Clinic Ways to
resell old gadgets.

1 28. Auto Collectible
cars aren't all perfor-
mance monsters. Here,
10 unexpected classics.
Car Clinic Demystifying
the inertia-roll seatbelt.

What You Said

(ABOUT OUR OCTOBER ISSUE AND MORE)

We read all of your comments,
tweets, and letters. Our egos are
very fragile, so please be kind.

CURATED BY
ALYSON SHEPPARD

TALK TO US

el e popularmechanics@hearst.com
B4 snail mail ..... 300 West 57th St., New York, NY 10019
% stibseribeonn s subscribe.popularmechanics.com

In the October feature “Detroit
2025," writer Bill Morris laid
out our vision for a revitalized
Motor City and drew a passion-
ate response. “Detroit’s renewal
will be an uphill battle, but it is
possible,” James Courtney com-
mented via Facebook. The story
described a comeback based
on innovative urban planning,
infrastructural upgrades, and
economic forces other than the
auto industry as we knew it.
“The future city you describe

is much more sustainable than
Detroit of yesteryear,” Courtney
added. Jim Grant of Rochester
Hills, Mich., felt that poor local government would
thwart a recovery. “A city that is incapable of helping
itself while steadfastly refusing help from others has
no chance of making the advancements you suggest,”
he wrote. Dave Scott of Billings, Mont., agreed—with a
twist. “Your humorous fairy tale about Detroit’s future
glory has left me wondering what PM’s agenda really
is,” he wrote. No agenda here, Dave: We just want to
present compelling stories. ® Readers enjoyed our
“Field Guide to Junkyards” (DIY Auto, September).

“My dad made sure I knew my way around a junkyard
before I left home—and we've had ‘continuing ed’ ever
since,” Ageelah Billingslea commented via Facebook.
® Eagle Scout candidate David Morgan of Troop 193
in Easton, Mass., used our online plans to make picnic
tables for his town pool. “The designs worked great!”
he wrote. “They were simple for Scouts to build and
seem sturdy enough to last for years.” Check out more
plans at popularmechanics.com/how-to-plans.

IGNITION

JCOMPLAINTS DEPARTMENT

The slang term "thump junkies” (“For Fireworks Thump Junkies,
Too Loud Is Never Loud Enough,” popmech.com) is appalling to
me as a pyrotechnic technician and hobbyist. Stop insulting the
people trying to save the fireworks industry. DENNIS PRICE




Life's Good

CALI'DUTY. BLACK OPS I

ON A WHOLE NEW LEVEL WITH LG IN 3D.

Experience Call of Duty®: Black Ops Il in 3D
on LG Cinema 3D.

Visit Igusa.com/callofduty to learn more.

CALLDUTY

BLACK OPS I

=

® 2012 Activision Publishing, Inc. ACTIVISION, CALL OF DUTY, CALL OF DUTY BLACK OPS and stylized roman
numeral |l are tfrademarks of Activision Publishing, Inc. All rights reserved. Design, features and specifications are
subject to change without notice. For a small percentage of the population, the viewing of stereocscopic 3D video
technology may cause discomfort such as headaches, dizziness or nausea. 6 glasses included. Additional glasses

sold separately. Visit www.lg.com for details. Screen image is simulated.

® 2012 LG Electronics USA, Inc., Englewood Cliffs, NJ. LG Design & LG Life's Good are trademarks of LG Electronics, Inc.

Blood and Gore
Intense Viclence
Strong Language
Suggestive Themes
Use of Drugs
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Our eighth Breakthrough Awardsfilled (a) Hearst Tower in New York City
with geniuses. Leadership Award winner and SpaceX CEO (b) Elon Musk
posed with editor-in-chief JimMeigs, Hearst chief technology offi-

Wh at we're cer Philip Wiser, and Hearst Magazines president David Carey. Auto

editor (c) Ben Wojdyla talked metal micro-lattices with HRL Labs’ Alan
Up TD Jacobsen. Next-Generation winner (d) Katherine Bomkamp displayed her
(PM NEWS & EVENTS & Pain Free Socket prosthesis. (e) Musk and Meigs discussed the future of
STAFFERS ON THE SCENE) spaceflight during the conference. Scientists from (f) the University of

The 12-part series Mankind: The Story of All of Us, which features editor-in-chief
Jim Meigs, airs on HISTORY for six consecutive nights, starting Nov. 13.

Tunein!

Pittsburgh and Johns Hopkins with Tim Hemmes, a paralyzed patient able
to move a robotic arm with his thoughts thanks to their researc _‘::‘\
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DREW BREES
Saints Quarterback

ON THE ROAD IN THE NFL,
THERE ARE NO SICK DAYS...OR NIGHTS.

The non-drowsy, stuffy head, sore throat, coughing, The nighttime, sniffling, sneezing, coughing, aching,

aching, fever, best day even with a cold...medicine. fever, best sleep you ever got with a cold...medicine.

§::o::
Read each label. Use as directed. Keep out of reach of children. { HFL

© Procter & Gamble, Inc., 2012 Officiol Sponsar of the NFL
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A No one here understands how
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ings of everything from Intel's
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Are you a kid with a question? Ask us!
Email popularmechanics@hearst.com.

“Why do car
enthusiasts
prefer a man-
ual transmis-

sion over an

automatic?”
Chaim E., 16,

Brooklyn, N.Y.
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In terms of acceleration, automatics have caught up to
manuals, but a stick shift still puts you mare in sync with the
vehicle, accarding to Larry Webster, editor-in-chief of Road &
Track. "In cars where the shift linkage is crisp and tight, the
tactile feel of changing gears isimmensely satisfying," he
says. "And let's not forget that driving a manual-gearbox car
is a skill, and who doesn't want to be able to do something
that the next guy can't?" — Steve Rousseau



Life, libeity and the
pursuit of flavor. it’s
yourr American right.
y Prilosec OTC” Wildberry

Same frequent heartburn relief as Prilosec OTC, now with
a fancy coating that gives you a burst of wildberry flavor.

o,

. Bunyon Giant, Atlanta, IL
ONE PILL EACH MORNING. 24 HOURS. P;'IIOSogC ZERO HEARTBURN.*
| ~—

el

*It’s possible while taking Prilosec OTC. Use as directed for 14 days to treat frequent heartburn. Do not take
for more than 14 days or more often than every 4 months unless directed by a doctor. Not for immediate relief.

i
\ © Procter & Gamble, Inc., 2012
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Fueled by -
Innovation

Shell V-Power® Premium Gasoline is the most advanced Shell gasoline,
delivering optimum performance through advanced technology.

Shell dedication fo optimum performance and continuous improvement is
best seen through its relationship with Ferrari. As a Ferrari team sponsor
in Formula One™, Shell scientist work closely with Ferrari engineers to
deliver a premium fuel which meets one of the most tightly controlled and
specific fuel requirements in the racing world. Shell is at the forefront of
innovation and use the knowledge they gain from testing on the track to
develop Shell V-Power premium gasoline for cars on the road.

Modern Diract-Injection Engine Fuel Journey

Shell V-Power contains 99% of the same ingredients found in the fuel

that has been used by Ferrari. With more than five times the amount of
cleaning agents required by federal standards, Shell V-Power cleans and
protfects intake valves and fuel injectors from performance robbing gunk
which can lead to reduced fuel flow and inefficient combustion.

Shell V-Power enables a cleaner more fuel efficient engine, thus optimizing
performance and responsiveness.

Shell V-Power has also been designed and extensively fested in both

conventional and modern engines. Shell V-Power premium gasoline

maintains thermal stability under the extremely hot engine temperatures

found in today's most advanced engines where fuel injectors are placed
directly into the combustion chamber. This helps to
optimize fuel efficiency and power.

Visit www.shell.us/vpower to learn how Shell V-Power

delivers maximum protection for optimum performance.
- 2 . Shell V-Power Fuel Journey

Shell

V- Powel?

Premium Gasoline
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Maximum protection.
Optimum performance.

Get the most out of what you drive with Shell V-Power; our best, most advanced
gasoline containing the highest concentration of the Shell Nitrogen Enriched
Cleaning System. There’s no mistaking the power of the V. Fill up with Shell
V-Power, no other premium gasoline protects better!* www.shell.us/vpower

|§| [ Shell ()
=g V-Power

5] = Premium Gasoline

*Protection of intake valves and fuel injectors
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SURGEON GENERAL'S
WARNING: Smoking Causes
Lung Cancer, Heart Disease,
Emphysema, And May
Complicate Pregnancy.

No additives in our
tobacco does NOT mean
a safer cigarette.

FREE

Audio/Video Catalog

Just call Crutchfield
for the latest in
top brand A/V gear

Supported forever
Free tech support for
the life of your gear

Shipped free

Free shipping on
absolutely everything
Limited time offer

Totalk toa
Crutchfield expert, calk

1-800-317-9722
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visit
www crutchfield.com/
. GET YOUR TRIAL OFFER.
- TryAmericanSpiril.com
or call 1-800-435-5515

CODE: 89874

CRUICHFIELD CIGARETTES

Pop LETTHE POPMECH EXPERTS GUIDE YoU
GOl THROUGH AN INSPECTION OF A USED CAR.

AVAILABLE FOR THE IPHONE. DOWNLOAD FOR FREE TODAY.
Presented by Mobil 1°

to revisit the no-performance
performance cars of the malaise
era (hello, Gremlin GT), learn
secondary uses for tools you
already own, and check out
these other great stories:

Burly power tools get
all the glory. But when
you need to reach a
screw tucked away in
an inaccessible place
ar fix a stray piece of
vinyl siding, one of these
inexpensive-but-handy
tools could suddenly
become the most
important item on your
warkbench.
popularmechanics
.com/15under15

FUEL-SIPPERS

Everybody wants to save
money on gas, but it's
not as easy as simply
buying the car, truck,

or SUV with the best
estimated mpg. Should
you pony up the extra
money for a hybrid,
hoping to make it up by
saving fuel? Do you have
to sacrifice performance
for decent mileage? We
look at vehicles from
every segment and
recommend the best new
fuel-sipping vehicles.
popularmechanics.com/
newmpgcars

TEGH MISTAKES

Every block seems to
have a household that
doesn't bother to rename
its wireless network or
use a password. And
there are plenty of other
blunders that users make
with their gadgets right
out of the box. Here's
what not to do:
popularmechanics.com/
techmistakes
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FOLLOW POPMECH

For plenty mare from our editors, follow
Popular Mechanics on:
Twitter @PopMech

Facebook facebook.com/popularmechanics
Tumblr popmech.tumblir.com
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Great Products and Promotional
Offers from PopMech Advertisers

Our Lithium lon-powered products have longer run times, quicker charge
times and best of all, more power. Wahl Lithium lon products give you the
power to cut hair, trim, groom and get a clean, close shave. From head-

Produced from the
heated volcanic
rock dust of Mount
St. Helens, this
brilliant green
stone creation

to-toe, Wahl is where to go for all of your grooming needs.

has captured the
attention of jewelry
designers worldwide. You can wear this
6Y%-carat stunner in gold-layered .925
sterling silver for the exclusive price of
only $129! Satisfaction guaranteed.

2ooeld-

Visit stauer.com or call 1-800-859-1979 with

sromozcode LEL275-01 far-miore:Infarmation. Visit wahlmangifts.com for more information.
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The PopMech

AeroDream

T ———
1
In real life there’s no such thing as a perfect airplane. Every design element must
balance benefits and disadvantages with regard to the nature of the intended
mission. But never mind all that. PM decided to build the ultimate fantasy plane HOW
by choosing our favorite parts from different aircraft and kluging them together DOES
to create a Light-Sport Aircraft (LSA) that can operate year-round. We call this IT
hot little number the PopMech AeroDream. — uerr wise FLY?

1: LANDING GEAR >
We, ahem, borrowed
the landing gear from
the Akoya luxury
LSA, which has skis
for backcountry
snow. With the flick
of a switch, the

craft also converts
to a seaplane with
hydrofoil blades.

2:TAIL >

In 1933 a young
designer named

Kelly Johnson solved
instability problems in
the Lockheed Electra
by swapping its
conventional tail for a
striking H-shaped one.
The AeroDream enjoys
the same benefit at
high speeds.

3: WINGS -

Long, thin wings
generate lift and save
fuel. Pilots can shut

updrafting thermals
asifin a glider. On the

nose of an airplane
with long wings up or
down too much can
cause a stall.

i 4:CANOPY -

i Abubble canopy
: offers all-around
! visibility and

off the engine and ride :

great situational

i awareness. Today the
! Evektor SportStar
downside, moving the !

LSA is among the

i many recreational
! planes with a similar
i design.

5: ENGINE -

When landing on
seas, glaciers, or sand
dunes, it's necessary
for the propeller to

be out of the way. We
mounted ours atop the
fuselage. The three
short propeller blades
generate the same
power as two longer
ones.

NEWS

TRENDS

BREAKTHROU

6: COCKPIT -

Glass panels display
synthetic vision maps
that mesh satellite
location with terrain
databases. Collision
avoidance is as easy
as looking at the flight
path overlaid on the
moving map on the
screen and taking
appropriate action.
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NOT CONTENT TO SIMPLY ILLUSTRATE THE POPMECH
AeroDream, we solicited X-Plane flight simulator creator
Austin Meyer for advice on the design—and a chance to
see the aircraft soar onscreen.

Our first design had problems with the tail. Meyer
recommended enlarging both the horizontal and verti-
cal stabilizers. "It would fly a little better if you could
lower the prop and engine and lower the base of the
tail down an equal amount to allow the prop clearance,”
he advised.

That accomplished, we sent the new configuration
to Meyer so that he could model the notional aircraft
in flight. He does this by breaking the plane into about
100 sections and analyzing the aerodynamics of each
part. These figures form the basis of the simulation.

The Flyer is airworthy but has its drawbacks. "Stabil-
ity and control are good, but the prop is well above the
center of gravity," Meyer says. "You must add power
gently, pulling the stick aft, to avoid nosing over."

He also notes that the aircraft's twin vertical stabi-
lizers are not in the wash of the propeller. "As a result,
the vertical stabilizers are of very limited effectiveness
at low speeds,” Meyer says. “This means that the nose
will pull to the side during takeoff."

So it's not perfect—but it's fun! Try flying it yourself
at popularmechanics.com/xplane. — JOE PAPPALARDQO

Thiscraftisa
tail-dragger (the
third wheel is at
the back of the

. airplane, not the
i front). If you jam
& the brakes during

B -y cround opera- |

tion, the craft will
tipontoits nose.

— AUSTIN MEYER, CREATOR,
X-PLANE FLIGHT SIMULATOR

Clockwise from top
left: Writer Jeff Wise
annotated sketches
from our illustrator

to improve the
AeroDream's handling.
Austin Meyer, flight
simulation expert,
built a wireframe of
the aircraft to test its
performance. A full
model in Meyer’s X-Plane
simulation.

SPECS /iy

1300

TAKEOFF WEIGHT
(POUNDS)

28

FUEL (GALLONS)

950

TAKEOFF
DISTANCE (FEET)

1250

MAX CLIMB
(FEET PER MINUTE)

135

MAX SPEED
(KNQOTS)
CRUISE SPEED

(KNOTS,
70% POWER)

650

RANGE (KNOTS,
AT CRUISE SPEED)

HJ1VM HJ31

o

Magnetic
Muscle

N

Researchers at Sandia
National Laboratories
use the Z machine to
study mysteries of the
universe. Here are three
discoveries from 2o012:

NEPTUNE'S WATER
Astrophysicists used the Z
machine to hurl projectiles
up to 60,000 mph at a tiny
sample of water, creating
pressures like those seen at
the cares of giant ice planets
such as Neptune. The water
compressed to a quarter of
its volume—much less than
expected—forcing scientists
to rethink their theories about
how Neptune was formed.

MAGNETIC FUSION
The Z machine's magnetic
fields can implode tiny beryllium
cylinders containing nuclear
fuel. The next step, planned for
2013, is to add deuterium fuel.
Simulations suggest that the
result will release more energy
than it consumes—a key to
practical fusion power.

WHITE DWARFS
The Z machine can also crush
hydrogen plasma, duplicat-
ing conditions seen on white
dwarfs, the ultradense final
state of stars like our sun.
Reseachers can now directly
test the exotic properties they
see through telescopes.
— ALEX HUTCHINSON

(INIHOVW Z) YIONVS A8 HdVH90LO0Hd
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IN THE END ZONE,
VICTOR CRUZ LIKES W&

CHIPOTLE
CHICKEN
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Big pieces of chicken and veggies
to feed an NFL size hunger.

ITFILLS YOU UP RIGHT"
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(@B TRAVELING DISEASE

iPathogen Airports

o adls ST *
LIKE PEQELE, CONTAGIOUS-DISEASES USE AIRPORTS TO JUMP AROUND THE
WORLD. MIT RESEARCHERS THIS YEAR PUBLISHED RESULTS FROM AN AIR-TRAVEL

ODELDETERMINING WHICH U.S. ‘AIRPORTS WOULD BE THE MAJOR HUBS DURING

How can
atree tell
you where
you are?

The one thing
that most
people think they know
about natural naviga-
tion is not true: Moss

HONOLULU
INTERNATIONAL

HONOLULU

This hub came in
at No. 3 on the
list. Reasons: The
Pacific is home to
many emerging
diseases, and

the airport is a
pass-through for
travelers to and
from far-flung
Pacific nations.

O0'HARE
INTERNATIONAL

Notorious for
flight delays,
O'Hare presents
a higher risk of
infection because
of travelers
spending
extended periods
together in the
airport.

HARTSFIELD-
JACKSON
INTERNATIONAL

ATLANTA

There is more

to the list than
passenger vol-
ume. Atlanta's
airport boasts the
nation's highest
number of pas-
sengers but only
ranks eighth on
MIT's list.

JOHN F.
KENNEDY
INTERNATIONAL

NEW YORK

Ranks No.1as a
“super spreader”
in part because
travelers using
the airport tend
to stay in the
area longer
between flights,
increasing pos-
sible exposure to
disease.

TECH WATCH

doesn't only grow on
the north side of trees.
Moss primarily seeks
out bark with shallow
gradients and coarse
textures that can trap
water. But trees can
help travelers deter-
mine direction. In the
northern hemisphere,
the branches of isolated
deciduous trees grow
denser on the southern
side, which faces the
sun, so trees appear
heavier on that side.
Also, since tree limbs
grow toward sunlight,
the branches on the
southern side tend

‘(¥SN) dNOYH HOHVIS3IY SANVNC AB NOILYHLSNI1lI OLOHd

IBBONS HUFFING HELIUM

Why would researchers in Japan induce gibbons

to inhale helium? To record their high-pitched
singing, of course. The differences between helium
and helium-free singing revealed that gibbons
actively control the vibrations of their vocal
cords just as humans do, allowing the primates

to communicate from more than 2 miles away. The
gibbons’ technique is the same one soprano opera
singers use to amplify high notes, suggesting that
the physical traits necessary for speech aren't
uniquely human. —AH.

to grow horizontally,
while the branches
on the northern side
grow slightly upward.
Prevailing wind, most
often from southwest
to northeast in the
U.S., also bends the
tops of trees to point
northeast. — As ToLD 7O
ALYSON SHEPPARD

WHAT A CONCEPT

(N0O88I19) Z343d QYVYHIIY A8 NOILYHLSNTTI



REWARD YOUR
ENDORPHINS.

Its distinctive exterior styling lets you know that this isn’t the typical

luxury car. And with the most powerful standard engine in its class; it ' ,
pushes the boundaries of what a performance luxury vehicle can be.
Making you feel alive with every drive. The 420-hp Infiniti M:

- -
é
| ‘
AR
. INFINI .
Join us at InfinitiUSA.com or follow us on Tl 8 B N NITL
Y12 M56 ¢l ed on eAutoPacific. Executive Luxury seg 11 against models priced $71,300
and under. Always ryourseat belt, a 35 ive. ©2012 INFINITL.

Inspired Performance
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Visitor's Guide to...

THE HUMAN MICROBIOME

I

ens of thousands of species of bacteria colonize your body. Some
thrive in armpits, while others enjoy drier places such as the hands.
Luckily, most of the little bu%gers help you stay healthy. “They can live
in harmony on your body as long as there's a diversity of bacteria to
keep them in check,” says National Institutes of Health geneticist Julie
Segre. Here are some of the organisms that call your body their
universe. — sARAH FECHT

About 2000 species
of bacteria live behind
the ear—10 times
fewer than in the
intestine. "They have
done a good job of
outcompeting other
species,” Segre says.

FOREHEAD

Bacteria such as
Propionibacterium
acnes, enemy of
teenagers every-
where, feed on the
skin's oil.

Sufferers of chronic
rhinosinusitis
(inflamed sinuses)
tend to have simpler
bacterial ecosys-
tems than those
with healthy noses.
Future treatments
could diversify

nasal bacterial
populations.

There's a reason why
armpits smell bad: The
bacteria living there
break down sweat
into stinky fatty acids.
Different species of
bacteria create
distinct smells.

BELLY BUTTON

After swabbing 200
belly buttons,
researchers in North
Carolina counted
nearly 4000 strains
of bacteria, some
completely new to
science. Innies have
more microbes than
outties.

A healthy human
gut is a diverse
area, hosting an
estimated 30,000
species of bacteria.
Some species help
us absorb food and
calories.

(NOLLNE AT738) 4OTINH 1HIMN AE HdYHY9D0LOHd 'S39VWI ALLID AH SNOILYHLSNT1I OLOHd



v is my Studio.

...A.I-.

e ‘?}} 1

3D PDFs Schematics Go Mobile

Design Reviews

Bluebeam Studio™is the ultimate cloud-based solution for collaboration. Included in Bluebeam® Revu®, Studio
allows you to manage projects digitally from start to finish anywhere, at any time. Store and manage an
unlimited number of PDFs and any other file type in the cloud for free, and invite project partners fo check-out
and edit those files. Collaborate on the fly by adding PDFs into online Studio sessions, where you and your
project partners can redline the same PDF with industry-standard markups from a desktop, tablet PC or iPad.
Complete design reviews, share schematics, and speed up fabrication schedules by reviewing 3D PDF drawings
in real time - there are no limits to what you can do when leveraging the combined power of Revu and Studio.

Bl bluebeam-

Make Revu your Studio No limits™
www.bluebeam.com/collaborationsolution © 2012 Bluebeam Software, Inc.
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Noctilucent Cloud

kF watchers and even astronauts in orbit have long observed wispy
electric-blue clouds glowing on the fringes of space. Theories abounded
over the origin of these noctilucent clouds (NLCs), but a NASA mission
has found a clue: traces of extraterrestrial smoke. Researchers with the
Aeronomy of Ice in the Mesosphere (AIM) mission can determine the
chemical composition of NLCs by the way light reacts to the particles.
“We've detected bits of ‘meteor smoke’ embedded in noctilucent clouds,”
reports AIM principal investigator James Russell. Ice crystals grow
around tiny bits of cosmic matter left behind when meteors burn up

in the atmosphere; when sunlight strikes the haze, it scatters in short
wavelengths, making the clouds appear to glow blue. — Joe pPaPPALARDO

NASA has
found that
blue-hued,
high-
altitude
clouds like
the ones
at left
have an
extrater-
restrial
origin.

: HJLVM HJ31

’ . .
(o] NASA’'s New Mars Mission

NASA's newly approved mission to NASA Jet Propulsion Laboratory

Mars, InSight (Interior Exploration Rather than roving the surface like Curiosity, Spirit, or

Using Seismic Investigations, Geod- i Opportunity, InSight will stay where it lands. It will carry

i instruments to determine the planet’s rotation axis, a subsur-

esy and Heat Transport), will seek i face heat probe, and a tool to measure seismic "marsquakes.”

clues to planetary creation. InSight Scheduled landing on Mars, September 2016; mission
could answer questions about Earth's | continues for two years.
formation since both planets are clas- : InSight was funded under NASA's Discovery Program,

P . i which sponsors higher risk, less expensive solar-system
sified as terrestrial (’°°k_V)' butMars & i ploration missions with highly focused scientific goals.

is less geophysically active and thus  : The Mars Science Lab rover mission cost $2.5 billion; InSight
has a better preserved early history. ! will tally only about $425 million. —JP.




EMERGENCY EQUIPMENT

Molten Entry

NO PADLOCK OR CHAIN CAN WITHSTAND A BLAST
FROM A NEW TORCH BEING DEVELOPED FOR
POLICE AND SOLDIERS.

UYS DON'T
WEAR JEANS TO

ET NOTICED
THAT'S JUST A BONUS

THAT'S WHY GUYS GET LEE

Metal Vapor Torch (MVT) is the size of a
flashlight but packs the punch of a
lightsaber. The tool is made for police and
military personnel to cut through bolts,
chains, and padlocks at high speed. The
~ handheld device's blade of flame can slice
; through a half-inch steel bar in less than a
second. The MVT, developed by Energetic Materials &
Products of Round Rock, Texas, uses solid fuel and an
oxidizer, making it lighter and more compact than traditional
gas-powered oxyacetylene torches. Company CEO Dennis
Wilson says that the torch will cost about $150—a competitive
price for local police departments—and cartridges will go for
$50 each. A preproduction version of the MVT will be shipped
later this year; user feedback will help shape the production
model. — DAVID HAMBLING

AT

1/ At the heart 2 / The jet has high- 3/ A rectangular
of the MVT is a er energy density carbon-fiber nozzle
reaction between than a gas flame, shapes the jet into
copper oxide and and the cutting a flat blade for cut-
precisely graded action is the result ting through bars.
particles of magne- of a combination

sium and aluminum of heat and abra- j]
that produces a sion by particles of . . SOFTER - STRONGER - PRICED RIGHT
5000 F jet of flame.  metal oxide. ; g

' AVAILABLE AT JCPENNEY®AND JCPENNEY.COM OR LEE.COM

©2012 VF Jeanswear Inc.
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BLACK EDITION
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@ Also available in White and Silver Editions. wiate

Wear it. Mount it. Love it."

H o L

KEY CAMERA SPECS

2.7K Cinema 30 / 1440p48 fps
1080p40 / 960p100 / 720p120 fps
12MP / 30 fps Burst

Wi-Fi Built-In

Wi-Fi Remote Included

GoPro App Compatible

Pro Low-Light Performance

4 N

LCD Touch BacPac™ Wi-Fi Remote The Frame Mount Head Strap Mount Handlebar/Seatpost/

Pole Mount

See more mounts + accessories at gopro.com

v/

Chest Mount, aka
"Chesty”

.?

Helmet Front Mount

Adhesive Mounts



BEST GEAR &
GADGETS

30 PRIZES
IN 30 DAYS

Sweepstakes:

For one month
starting
November 13,
we'll give away one
item a day. Go to
popularmechanics.com/
ggsweeps for details,
or snap this page
with your sma rtpﬂo ne
using the Digimarc
Discover App.

REALLY
GREAT

STUFF!

G ive an d Buying the right gift isn't just about choosing the right object, it's also about
L t B really knowing the person you're shopping for. In these 10 pages you'll find
e Uy something for everyone, from the master chef of the house to the master
builder of that house. Or you can treat yourself. But no rush—these ideas are
fresh year-round. — RACHEL Z. ARNDT; ADDITIONAL REPORTING BY STEVE ROUSSEAU
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Acme Made Montgomery Street Backpack /// $100

Camera bags don't have to be ugly. This pack is sharp-looking and functional:
It has a side zipper for quick and easy access and fits a 13-inch laptop, DSLR
camera, additional lenses, and other accessories.

Canon EOS Rebel T4i 18-135mm IS STM Lens Kit /// 37200

This is the one item that an ambitious new filmmaker should own. Although
it's pricey, the 18-megapixel Rebel shoots 1080p HD video to rival cameras
that cost three or even four times as much, and the kit includes a good
all-purpose starter lens. Key feature: focus via touchscreen.

UPGRADE
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1. Riseful RollPro 11l
I/l S60

As the GoPro has
grown mare popular,
so have accessories
for the adventure
camera. Hauling all
that gear on your next
thrill-seeking exploit is
now easier than ever
with this roll-up bag.

2. Litepanels Micro
LED /// 8200
Unless you're
shooting film noir,
darkness is the
filmmaker's enemy.

———

STOCKING STUFFER

llluminate a scene
with this panel that
mounts directly onto
a DSLR. Adjustable
via a dimmer dial, the
light runs for 1.5
hours on four AA
batteries, and—
thanks to the LEDs—
it won't become too
hot to handle.

3. MovieSlate /// 525
This digital version of
the classic movie
slate is also a clapper
board, shot log, and
notepad. The shot log

is searchable, and the
app can be remotely
controlled via another
i0S device.

4. Olympus LS-100
Audio Recorder ///
3399

When a director
wishes to capture
every syllable of
actors' dialogue, this
two-channel audio
recorder with shotgun
mic will do the job. Its
sturdy construction
ensures that it'll be
around for years.

5. Brookstone HDMI
Pocket Projector ///
$300

Once you've shot your
magnum opus, show it
off. This device
projects up to 60
inches in full 1080p
HD at 85 lumens and
comes with an HDMI
cable.

6. Opteka CXS-1
Video Shoulder
System /// $90

No matter how
steady the hands
that hold the camera,

they're bound to
make the image
shaky. This light-
weight aluminum and
stainless-steel
shoulder rig has foam
padding for comfort
and stability.

7. Alfred Hitchcock:
The Masterpiece
Collection /// $225
Inspire your auteur
with this boxed set,
which includes 14
films, hours of bonus
footage, and a
collectible book.

ROSEMARY'S BABY CRITERION COLLECTION DVD // $25
One of the creepiest horror films of all time is also one of the most
highly anticipated Criterion Collection restorations.

L ART TKT

DP.Cameraman) A *~
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STOCKING STUFFER

1. Black & Decker
Belgian Waffle Maker
Il 525

Who needs a panini
press when you've
got a waffle maker?
This Black & Decker
iron is meant for
breakfast fare, but it's
just as good at
pressing sandwiches
into meat-and-melted-
cheese delights.

2. SousVide
Supreme Demi

/// $329

Once the province
of high-tech restau-
rants, the sous vide
method—a fancy way
of slow cooking—can
now happen at home.

Source by SodaStream /// 599
Bubbly water blows away the flat stuff.

3. Miyabi Artisan SG2
8-inch Chef's Knife
/Il 8200

Sorry, but that
infomercial knife isn't
cutting it anymare.
The heart of a real
cook's arsenal is a
high-quality knife
such as the SG2. The
blade is made of
nickel and stainless
steel hammered
around a super-strong
powder-steel core.

Fizz is applied via a carbon-dioxide infuser
that can be dialed up or down to adjust
effervescence. SodaStream also offers
flavorings to make soft drinks, helping

2012
WISH LIST

reduce can and bottle waste.

. &. Weber Smokey

Mountain Cooker

/1] 8400

Preparing meats with
low heat in several
hours not only

. imparts more smokey

flavor than grilling, it
also nearly guaran-
tees a moist, tender
finished product.

i 5. Best Made

i Company Apron

i /Il $58

i This apron is the

. Carhartt coverall of

i the kitchen. It's made
i for the shop, but it

i still fits when you're
i waorking the stove or
i the grill. Use the

! hammer loop to hang
. your tongs. See?

HEREMETUS BOTTLE OPENER AND RESEALER // S9
Sure, an unfinished beer is a rarity. But when you just can’'t polish off
that 14 percent barleywine, this bottle opener is a boon. Serrated edges
help you twist the cap back on so the bubbles will still be there tomorrow.
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~ INTELLIGENT DESIGN AND
/ INNOVATIVE TECHNOLOGY

S ‘- -
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OFFICIAL TEAM PARTNER

ATOMIC TIMEKEEPING

MULTI-BAND TECHNOLOGY RECEIVES TIME CALIBRATION
SIGNALS AUTOMATICALLY FROM UP TO SIX TRANSMITTERS
AROUND THE WORLD (US, UK, GERMANY, JAPAN X 2 AND
CHINA). THIS TECHNOLOGY ALSO ADJUSTS FOR LEAP
YEAR AND DAYLIGHT SAVING TIME.

SOLAR POWERED

A SOLAR PANEL COMBINED WITH A LARGE-CAPACITY
RECHARGEABLE BATTERY ENABLES THIS IMPRESSIVE
SCLAR TIMEPIECE TO RUN SMOOTHLY UNDER ANY
LIGHT WITH NO BATTERY REPLACEMENT.

CASIO ©2012 CASIO AMERICA, INC.
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A PRACYICAL YEGETARLE & MEAB GARDEN ENCYCLOPIDIA

2012
WISH LIST

Amazon Kindle Fire HD /// $200 + The Kitchen Garden Grower's Guide /// S10
At 7 inches, the smaller of Amazon's two Kindle Fire HDs is perfect for carrying around the yard,
especially loaded with the go-to book for both enthusiastic beginners and seasoned pros.

SPLURGE

UPGRADE

1. Dickies Rigid Duck 2. Artifact Bag Co. 3. Bahco Clearing 4. Valley Oak Tool 5. Blundstone 560
Chore Coat /// $80 Tool/Garden Tote Axe /// 853 Company Broadfork Series Boot /// 5200
Rugged but comfort- /l] 8175 For some jobs a chain /l] 8195 A Thinsulate liner,
able 10-ounce cotton Chris Hughes makes saw is overkill. Cultivate compacted leather uppers, and
duck makes this these tote bags in his = Replace this soil by stepping on tough treads make for
jacket perfect for Nebraska workshop, lightweight ax's blade the wide treadbar to some mean gardening
doing yardwork on a hammering on the when it dulls so you drive the 12-inch boots. Soles rein-
raw day. copper rivets and can hack through pointed steel tines forced with steel add
hand-cutting bridle trees year after into the ground. Be sturdiness and put a
leather for the year—and feel like a very careful not to metallic spring in your
handles. woodsman doing it. aerate your foot. step.

FIELD NOTES COUNTY FAIR 3-PACK // 510

These memo books' heavy linen covers ([customized for
your state of choice] keep each of the 48 pages within
protected from yardwork splatter.




WATER 20BAR RESIST
17208 CHRONOGRAPH
WORLD TIME

TRIPLE G RESISTANT

\ ¢ Shock absorbing technology designed
r to withstand these forces:

* Gravitational Dropping
® Centrifugal Gravitation ® Vibration

GWAI1000-1A

ATOMIC TIMEKEEPING

MULTI-BAND TECHNOLOGY RECEIVES TIME CALIBRATION
SIGNALS AUTOMATICALLY FROM UP TO SIX TRANSMITTERS
ARCUND THE WORLD (US, UK, GERMANY, JAPAN X 2 AND
CHINA). THIS TECHNOLOGY ALSO ADJUSTS FOR LEAP
YEAR AND DAYLIGHT SAVING TIME.

SOLAR POWERED

A SOLAR PANEL COMBINED WITH A LARGE-CAPACITY
RECHARGEABLE BATTERY ENABLES THIS IMPRESSIVE
SOLAR TIMEPIECE TO RUN SMOOTHLY UNDER ANY
LIGHT WITH NO BATTERY REPLACEMENT.

CASIO ©2012 CASIO AMERICA, INC.
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STOCKING SPUFFER

Audioengine 5+ Speakers /// $400

Within the handmade wooden cabinets are 2012

Kevlar subwoofers, silk tweeters, and an WISH LIST
amplifier that unites those drivers, creating

crisp, balanced audio. The speakers are simple

to set up—they can connect to virtually

anything with a headphone jack or RCA

cables—and can even charge Apple devices via

USB. All that, and they're handsome too.

&

DISCOGS.COM /// Name-dropped by folk band Bon Iver at a recent
Radio City Music Hall show, this is the go-to site for buying,
selling, and talking vinyl. RDIO // freeto $9.99 a month Rdio
may have fewer tunes than Spotify, but it offers an interface
better suited for discovering new music.

FOR THE INTERNET AUDIOPHILE

1. Pro-Ject Debut
Carbon Turntable
[/ 5400

Vinyl offers a more
nuanced sound than
digital recordings, but
turntahles often race
past the $1000 mark.
The Pro-Ject Debut
comes in at less than
half that and includes
a carbon-fiber arm
and a slew of color
options for the base.

2. B&W P3 Head-
phones /// $200
Acclaimed speaker-
maker Bowers &
Wilkins puts its aural
genius into these
lightweight foldable
headphones. We're
especially impressed
by the balance of
treble and bass.

3. Snark Super Tight
All Instrument Tuner
/] 539

By sensing pitch
based on vibration,
the Snark can tune
on the loudest of
stages. The device
clips on tighter than
similar tuners, has a
metronome, and even
allows tuning with a
capo on.

4. Hohner Marine
Band Harmonica

/] 543

Played by Sonny
Terry, Little Walter,
and Bob Dylan, this is
the classic harp for
blues, country, folk,
and rock. Because it's
set up to play a
single key, you can't
really hit a wrong
note on the
harmonica's 10 holes
and 20 reeds. Getting
started is as easy as
breathing in and out.

5. Pianocade /// $255
Re-creating the 8-bit
hleeps and bloops of
arcade-game music is
easy with the
Pianocade. Part
synthesizer, part MIDI
controller, this hybrid
chiptune piano comes
packed with a
128-note range and
synthesis hardware
based on that of
classic gaming
systems. No quarters
required.




Self-leveling ceiling
mount model

“A better idea”

- MEN’S JOURNAL

“Impressively high-tech”

- GIZMODO

“l imagine Steve Jobs would have a
RoboReel product at his house.”

— GADGET KING

“RoboReel is a lazy
neat freak’s salvation.”

- GEAR PATROL

“The RoboReel has managed to pack
more technological advancement, safety
and features into a single device than just

about all other cord reels combinead.”

—HOME FIXATED

&

“One of the coolest inventions
that | didn’t know | needed.”

- MARC SPAGNUOLO, THE WOOD WHISPERER

“Wicked awesome”

- TOOL-RANK

“There are less expensive solutions.
Of course, then you can’t brag that
you have a robot in your garage.”

—NEW YORK TIMES GADGET WISE

“Ina word, it's genius”

— EMERCEDESBENZ.COM

The only portable
automatic cord reel

Introducing RoboReel—the $299 power cord reel that’s worth every penny.
To find out what’s got the reviewers so amped, visit roboreel.com or call 888-GR8-STUFF.

RoBoREEL.
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1. House of Marley
Bag of Rhythm

/l/ 8350

The 21st-century
workshop deserves
something better than
a dusty old boombox.
Made of canvas and
FSC-certified birch,
this system connects
via a cable to just
about any device. A
pair of subwoofers,
T-inch tweeters, and a
powerful amplifier
crank your tunes
above the din of the
band saw.

SPLURGE

2012
WISH LIST

2. Rockwell
BenchJaw /// 8130
You can always use
an extra pair of hands
around the shop.
Controlled by a foot
pedal, Rockwell's
BenchJaw clamps
down with up to 1200
pounds of pressure.
With a range of 16
inches and a
220-pound-load
capacity, there's
almost nothing it
can't grip.

3. Stanley
Sweetheart No. 4
Smoothing Bench
Plane /// 8190

It may look like a
museum piece, but
this plane is a true
workshop workharse.
Reimagined for the
modern woodworker,
the Sweetheart No. 4
has cherry handles
and an extra-thick
iron, while its base
and frog compaonents
are cast as a single
piece to reduce
chatter.

4. Worx Semi-Auto-
matic Driver /// S50
When it comes to
power tools,
sometimes little is
good. This 4-volt
cordless driver packs
up to six bits in a
revolver-style moon
clip. Cock back the
tool's slide-action
housing until it clicks,
and you've changed
the bit. Go ahead,
small-but-frustrating
DIY project—make my
day.

5. Carhartt R37 Bib
Overalls /// $88

We have nothing
against a nice pair of
jeans and a trusty
flannel shirt. But
these durable overalls
provide better
functionality and
longer wear when
you're on the DIY trail.
Zippers on both sides
make them a cinch to
get into and out of,
so you have no
excuse not to suit up

properly.

Black & Decker Matrix Quick Connect System /// $70; attachments, S30 to 540 each
Kits with a single powerhouse and multiple attachments are all the rage. The heart of
this system is a 20-volt li-ion drill head that attaches to a handle and trigger. Unclick
the head and snap on tools such as a jigsaw or detail sander.

LiTHIum
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Estwing English Pattern Claw Hammer /// $40

This tool is a joy to hold—and behold. The 24-ounce hammer is forged from one piece of steel, so you'll never
break off its head, regardless of how many botched swings you make. The leather ferrule handle only gets
better with age and provides just the right amount of grip.
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1. Fratelli Orsini
Driving Gloves /// $96
Nothing complements
a full stable of horses
under the hood like a
serious pair of driving
gloves. Hand-stitched
in Italy, this lambskin
pair improves grip.

2. Pendleton Motor
Robe /// 588
Sometimes you have
to think of the person

UPGRADE

STOCKING STUFFER
|

in the passenger seat.

First introduced as a
Model T accessory,
this virgin wool
blanket will keep your
companion cozy.

3. Quik Chek

Tire Pressure
Indicator /// 517
Properly inflated tires
improve handling,
tread life, and fuel
economy. Press a

button on the
gauge—which stays
on the tire all the
time—and a colored
line tells you the psi.

4. Popular Mechanics
Used Car Checklist
/I Free

This iPhone app from
the auto pros at PM
leads you through a
simple 1071-point
inspection of a used

Grant Mahogany Collector's Edition
Steering Wheel /// 5330

With the exception of the steering
wheels in some classic or expensive
cars, the stock part rarely provides
the look and control that a custom
wheel does. Your driver will
appreciate the upgrade.

car and provides a
score, plus expert
tips. It's a must-have

tool for car shoppers.

5. BlackJack Tire
Repair Kit /// 557
You're on the
shoulder. A nail has

punctured your tread.

This kit will save you
with the tools to
remove the nail and
insert a butyl rubber

repair strip. (You have
an air pump in the
trunk, right?)

6. GoPoint Technol-
ogy BT1/// 570
GoPoint's i0S-based
OBD-Il scanner was a
2010 PopuLaR MECHANICS
Breakthrough
Products winner. The
newest app uses a
Bluetooth connection
to display data.

2012
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MCQUEEN'S MACHINES /// 815
Steve McQueen’'s love of cars and motorsports is well-known;
book depicts the icon’'s passion like no other tome,

vehicles from both films and McQueen’'s own collection.

cataloging

this



ESCORT

DRIVE SMARTERs

PASSPORT iQ
d navigation fo

“Dete.ctf.ir and Map Mem: + ‘ e ‘ Ultimate Radar/Laser Protection
The iQ is a game changer PRSSPORT 10 “In a word, the iQ is impressive”

AW ="
PASSPORT iQ.. Your ultimate driving companion.

Drive Smarter this holiday with the PASSPORT i©™ The world’s first and only automeobile accessory that integrates: state-of-the-art radar/laser detection, speed
camera and speed limit information, 3D GPS navigation, emergency services, and more, to protect you from unwanted tickets and guide you safely to your
destination. Now with enhanced graphics, new features, and black design. Click or call for holiday savings on the perfect gift.

Don't just drive. . . Drive Smarter with ESCORT

#'800.852.6258 (7 EscortRadar.com | fl Facebook.com/DriveSmarter
Department PMECH ©2012 ESCORTInc.

(N ceLEsTRON

‘ + UNIVERSALLYSUPERIOR

CLASSIC, VERSATILE, INTUITIVE. - .

NexStar SE |

COMPUTERIZED TELESCOPE . 8

The NexStar SE family combines the classic heritage of the original orange tube teles@opes with state-of-the-art
features. Using Celestron's NexStar technology, the SE scopes can quickly locate nearly 40,000 celestial objects. .

0000 o ¢
cseel’
eece"f;:

1

Let the intelligent NexStar SE give you a guided tour of the night sky! Based on your exact time and locatidn,
the “Tour” feature offers a customized list of the best objects to view, and takes you there automatically.

’ e
NexStarSE Series Features ‘( -
+  Motorized altazimuth mount and computerized hand control loaded with a database of nearly 40,000 celestial objects -
+  Acclaimed StarBright XLT® coatings for maximum light transmission and elarity :
+  SkyAlign™ provides fast, simple alignment without any knowledge of the night sky
+  Flash upgradeable hand control - update your telescope’s operating software via the Internet /
+  Includes NexRemote™ telescope control software for advanced control of your telescope via PC or laptop f
+  Great for planetary imaging with cameras such as Neximage § \ \
+ Instant Rebate available November 15T - December 3157 SKYQ Link
|
/Ee\ GET CELESTRON’S SKYQ APP ) | =
& SKYQ LINK FOR WIRELESS
CONTROL OF YOUR NEXSTAR SE \ - m

stiardsidd CELESTRON PREMIER SELECT DEALERS

e Learn more ahout the NexStar SE
[[\.l:; | /; I—\.' | OPT Telescopes - B00.483.6287 - www.opttelescopes.com  High Point Scientific - B00.266.9580 - www.highpointscientific.com

Instant Rebate by scanning the QR

F EapTE B&H Photo- 800.947.9970 - www.bhphotovideo.com Optics Planet - 800.504.5897 - www.opticsplanet.com code with your smart phone or visit
.!._.._.L.."; Hands On Optics - 866.726.7371 -www.handsonoptics.com  Telescopes.com - 888.988.9876 -www.telescopes.com d www.celestron.com/nexstarse
= 3 Astronomics - 800.422.7876 - www.asironomics.com Focus Camera - 800.221.0828 - www.focuscamera.com

A wun CELESTRON con

L Adorama -800.223.2500 - www.adorama.com Woodland Hills - 888.427.8766 - www.telescopes.net
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1. Sphero /// $129
Early tech adopters
will flip for Sphero, a
smartphone- and
tablet-controlled
robot. The device
doubles as a
controller for tablet
games. Just try
prying it out of your
kids' hands—we dare
you.

2. Nerf N-Strike Elite
Hail-Fire Blaster

/] $40

Give your child a leg
up on the playtime

Kre-0 Transformers Battle for Energon Set /// S40

' battlefield with this

battery-powered
weapon. With eight
clips that hold 144
rounds and a range
of 75 feet, the
Hail-Fire lives up to
its name.

3 Zuumy Handheld
Digital Microscope
/] $40

Mounting specimens
on slides is so last
century. This scope
lets kids observe and
record the miniature
world with the help of

a computer. The
Zoomy connects via
USB and transmits
magnified images to
the screen for
printing.

4. SmartLab The
Amazing Squishy

T. Rex /// 528

Kids love goopy
gross-out stuff, and
many of them also
love dinosaurs. This
anatomically correct
model scores on both
counts and offers the
opportunity to get to

i

One-up classic Legos with this Kre-O set, which features four
tiny figures and 379 bricks that kids use to build the Energon
vault and the Transformers—Optimus Prime and Megatron,

naturally—as robots or as robots-in-disguise.

STOCKING STUFFER
|

" know a dino from the
. inside out

. 5. Nat Geo WILD

| Anteater Bug Vac
i/l 540

- Just as in real life,

. bugs enter through

. the anteater's snout

- and end up in the

. stomach, which is

. made of clear plastic
. and is removable. This
' creature gives a good
- view of its ant-filled

: |n5|des

6. thtIeBlts Starter
i Kit /// 589
. Calling all young

engineers! This set
has mini electronics
components—each
with a different
function, such as
producing light or

. sound—that connect
. via magnets. Tiny
. hard hat optional.

2012
WISH LIST

UPGRADE

(e

SPLURGE

HEXBUG LARVA ///$75Caution: This robot has a very high yuck factor. It
slithers just like real larvae and reacts to its environment,
ing direction when it senses an obstacle.

switch-

So disgusting but so fun.



Check Engine Light?

GoPoint Technology
BT1 Wireless Tool and App

Know what'’s going on with your vehicle before you take it to the mechanic.
Or better yet save yourself a trip and hundreds of dollars! GoPoint
Technology's BTT Wireless Tool works with your Apple iPhone, iPod touch
or iPad to remove the risks and surprises from driving. Simply plug the BT
into your vehicle and download the app to access check engine light data and
translate error codes. Retrieves service bulletins, safety recalls, analyzes fuel
consumption relative to driving habits and more! Works on 1996 MY vehicles
and newer, See our website for more apps.*

The perfect gadget gift!

LIMITED TIME OFFER
Offer expires 12/31/12

www.gopointtech.com/popmech

*Extra software costs may apply, iPhone notincluded

TESTIMONIALS

‘As someone who works on cars as a
fairly serious hobby, this software/
hardware is great. The real-time
telemetry you get while operating the
vehicle is awesome”

A.Stone

“Best thing ever for do-it-yourself

people. You can even clear code when
done”

JJ72905

“This product is great. Now | don't have

to call a mechanic everytime the car
feels like its running funny. | can check

it myself”

ELoveros

“I've been getting a check engine light

that comes and goes. | connected my
iPod and it found a problem with one
of the oxygen sensor heater circuits.

It turned out to be a poor electrical
connection. | was able to repair it
myself and avoid a hefty mechanic’s
bill! | would say it paid for itself right
out of the box!”

Tom7601

OPQINT
NOLOG

TECHNOLOGY

Bluetooth

Made for

[E! iPod [liPhone [ iPadw

FO"OW us




LIVE YOUR LEGACY WITH PRECISION.

This Limited Edition Mad King timepiece by j:b savant™ is a fusing of Swiss artistry and American
grit crafted for the intrepid zealot, inspired by a Mad King’s greatness! King Ludwig |l possessed an
invincible watch that survived his conquests, explorations and extraordinary life. The intrigue of the
Mad King goes much deeper than its hand-assembled 13 jewels and gold friction points. It carries
the legacy of the Mad King’s invincible attitude and intrigue, worthy of the esteem that follows

establishing a legacy of your own.

------

L

. b,
Tiad {4 /\J}{g

YFLIGHT SIVE”

SWISS TRIQUANTUM
STRENGTH & ENDURANCE.

46 MM /[ Shatter Resistant Mineral Crystal [ Shock Resist-
ant NiHs?1-10 / Hand Assembled /| Water Resistance
100 Meters [ 13 Jewels & Gold Friction Points [ Brushed
Stainless Steel Case [/ Choice Of The Classic With Arosa
NuBuck Leather Or The Silicone Anti-Profuse Sweating
Strap [ Self Adjusting
Double Lock Deploy-
ment Clasp [ Highly
Hluminating Hands &
" Noon Bezel.

To see our collection visit us online at:
JESAVANT.COM

POPULAR MECHANICS
EXCLUSIVE OFFER

Give the gift of this limited edition

Swiss watch. Only 500 Mad King E m E
timepieces have been produced. ?E}r' ;1‘!
We are so confident you will love E Fo.

the Mad King, you will receive a ks
30-day RISK-FREE “Test-Drive”. Ask how to
receive your free gift worthy of the Mad King

legacy when you schedule delivery before
the holidays.

Call For A Risk-Free “TEST-DRIVE”

1-800-877-1557




PopMech T h G d Great Products and Promotional
/ e 0 0 s Offers from PopMech Advertisers

QUIKRETE® HIGH STRENGTH
ANCHORING EPOXY

QUIKRETE® High Strength
Anchoring Epoxy is a
commercial grade, duel
component structural epoxy
for application on horizontal
surfaces. Its non-sag, low-odor
formula has an extended
working time of 15 minutes

and achieves a pullout
strength of over 30,000 psi.
[t can be used to anchor bolts, threaded
rods, railings, rebar and dowels into
concrete and masonry.

Visit www.quikrete.com for more information.

KILZ® PREMIUM

KILZ Premium primer is
' ' a high-quality, water-
K based stain-blocking
primer that dries to the
touch in 1 hour and
delivers professional
results on both interior

4 RiﬁM’ !.lM

and exterior surfaces.
KILZ Premium primer boasts advanced
stain-blocking technology that, by helping
block stains like rust, tannin, ink, pencil,
felt marker and smoke, aids in producing a
more durable topcoat.

Visit www.KILZ.com,
call 1-866-Primer-1 (866-774-6371),
or reach out on Facebook and Twitter
for more information.

INTRODUCING ALL-WHEEL DRIVE

Husgvarna introduces a sleek All-Wheel Drive
mower designed to provide balance and power to
all four wheels in hilly, uneven terrain and
other tough mowing conditions. This
rugged mower features a heavy-duty
steel deck and powerful Honda®
engine. With a premium comfort grip
and variable drive speed, the operator is able to
mow more comfortably and safely.

Visit husqvarna.com/us/awd for more information.

L =N
.hlvv_)“'

BLU-RAY 3D+ BLU:R:AY-' 2D + DIGIFAL
4
. L .

DICAPRIO WINSLET 4

e IC

-‘

Sed

; y | FOOTAGI
5 WI‘“”\I\“{}‘»EIUM SEEN FOL
OVER 2’ HOUR

Experience James Cameron’s epic masterpiece like
never before with Titanic on Blu-ray 2D and 3D.
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Auto

TEST DRIVES TOP TECH HOT RIDES

Welcome to the future. We've
come a long way since buying
a true lemon was a danger:
Quality engineering is a given
across all segments. And
details that were once limited
to only luxury vehicles are
expected by all consumers:
superior fit and finish, crisp
driving performance, and
smart technology. With
carmakers delivering on all
these fronts, parsing the

best of the best is trickier
than ever. The old requisites
remain, but now we turn our
attention to those automotive
qualities that are of pivotal
importance to the 21st
century: fuel efficiency,
technological integration,
and distinctive, bold styling.
And even though we love a
high-performance supercar
or luxo-cruiser as much as
the next auto enthusiast, we
reserve our highest praise for
those vehicles that can bring
the best engineering to the
most people. Our list is not a
compilation of pipe dreams
(well, maybe one). These are
obtainable vehicles for real
consumers. We've driven every
new car and truck, and these
are the ones that shine. For
us, these cars are the new
benchmarks—at least until
next year. — THE PM AUTO TEAM

DOWN THE ROAD

Subaru BRZ/Scion FR-S  Chevrolet Camaro ZL1 Ram 1500 Cadillac ATS SRT Viper Nissan Pathfinder
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Base Price: $23,295

Tesla Model S  Hyundai Elantra GT Prius C

i This year we introduce our first-ever POPULAR MECHANICS Car
i of the Year. This is an affordable vehicle that excels in multiple

i auto excellence categories, not just one. No vehicle hit a variety
of marks harder or topped more editors’ scorecards than the

i all-mew 2013 Ford Escape.

The Escape is freshly minted, with a solid new chassis

i shared with the European Ford Kuga. It's still a compact

i crossover, but there's more room inside for people and gear.
The driving experience feels like it's two full generational leaps
i ahead of the old Escape, a perennial best seller for Ford. Its

| moves are athletic and nimble, yet when equipped with the

! towing package, it can pull 3500 pounds. The Escape’s optional
i intelligent all-wheel-drive system gathers data from sensors

i and can preemptively split the torque between the axles

¢ through an electromagnetic clutch. There are two turbocharged
i EcoBoost engines, a potent 178-hp 1.6-liter four-cylinder and a

i z40-hp z.o-liter powerhouse. The more frugal Escape returns a

i laudable 33 mpg on the highway. The Escape offers a suite of

| optional safety systems and introduces the hands-free power

i liftgate to the segment (just kick your foot under the rear
bumper to trigger a sensor). The all-new Escape is fun, smart,

! and practical—everything a PM Car of the Year should be.
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Fun to Drive

SUBARU BRZ/SCION FR-S / Base Price: $26,245/$24,930

¢ A curious thing happens after you drive the Subaru BRZ: You can't stop
thinking about driving it again. When rumors first started swirling that
Subaru and Toyota were working together on an affordable RWD sport
coupe, the anticipation was immediate. And to everyone's delight, the BRZ

i exceeded all expectations. Largely engineered by Subaru and styled by
Toyota, the BRZ—and its sister car, the Scion FR-S—shares some suspension
components with the Impreza, but those bits were modified. The car is
virtually all-new. So is the engine, a Subaru z.o-liter flat-four that musters
200 hp and 150 1b-ft of torque. That might not sound like enough ocomph for
a sports car, but slide behind the BRZ's wheel, down into the bolstered seats,
and push the pedal. Within a few miles, you'll realize that this is the perfect
amount of power to match the car’s talents and dainty 2762-pound curb
weight. The BRZ handles like it’s your personal road therapist, intuiting
your every thought while supplying plenty of feedback along the way. The
gearbox and transmission operate with the precision of a Swiss watch, and
that fat steering wheel is just what your hands want. Cost-cutting measures
have been taken, but the car doesn’t feel cheap. Instead it feels light and
toned like a bantamweight boxer, ready to take on whatever the road throws

at it. For the price, more fun on four wheels doesn’t exist.

AUTO INTEL

Do you have any sort
? of income at all? Buy a BRZ. I
ﬁiﬁ i i,.

i
Do you have a » Are you above »
START driver's license? L panhandling? No

e » Get your license; Swallow your pride;
return to Start. return to Start.
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Proven Performance
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1| Corporation or one of subsidiaries. Follow Us: 3

property of their respective o

Mobil 1™ is a fully synthetic, specifically formulated motor oil that was developed to satisfy
vehicle manufacturers’ standards. Mobil 1 technology has been proven time and time again on
both the track and the road. That’s one reason why every Porsche engine is factory equipped with
Mobil 1 — and why Porsche recommends you continue to use it. Get the full story at mobil1.us.

Mobil if
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Performance

CHEVROLET CAMARO ZL1 / Base Price: $55,250

MAXLAT G'S: 0.98

SIX-SPEED = 580 HP ' = 556 LB-FT TORQUE

THAT'S
$95.26
PER HP OR
$99.37
PER LB-FT!

S 0-100-
9.7

\

SUPER-
GHARGED
6.2-LITER

WARNING: THE ZL 1 MAKES YOU FEEL
MUCH COOLER THAN YOU ACTUALLY ARE.

-
L
- 100% WHIPLASH INDUCING
z 0
o MORE
'5 SPECS [
< Independent strut/  14.6-inch disc/14.4- P285/35ZR20;
multilink, caoil inch disc P305/35ZR20
spring

The ZL1 delivers a blistering 0 to 60—mph time and
enough stop mgPDwertolshoot you through the
windshield. But where it shines brightestis driving
capability. The active suspension management —
system provides outstanding cornering and ste‘ermﬁ
feedback, enabling this monster to go very fastin al

i ﬁ@S*SUaight andcu VY. — BEN WOJDYLA, ASSOCIATE EDITOR, AUTOMOTIVE




Panoramic sunroof.

And a ton of other features you didn’t know you needed.

The Volkswagen Touareg comes with an available panoramic sunroof. And an available 8" navigation
screen with 3D landmarks. And a remote rear liftgate. And 4MOTION® all-wheel drive. And Bluetooth®
with audio streaming. In fact, the Touareg comes with more Volkswagen than any Volkswagen we've

ever built. It’s the best of everything we've perfected. That’s the Power of German Engineering.

Das Auto.

Volkswagen 3 Years or 36,000 Miles of No-Charge Scheduled Maintenance
© of America, Inc
@ Caorefree Maintenance Whichaver occurs first. Same restrichions. See daaler or program for deto vw.com 2 1 0f America, In
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Hauling

RAM 1500 / Base Price: $23,585

much a workhorse. W
towing capability is 6300 poun

en equip

dpe
Sy

The shutters behind

the grille automatically
open when the engine
needs cooling or close to
decrease aerodynamic
drag.

A new high-tech 3.6-liter

| Pentastar V-6 offers 305

e

hp, 269 Ib-ft of torque,
and 20 percent better
efficiency than the out-

: going V-6. The much-
loved 5.7-liter Hemi V-8

| gets a 12-hp bump. New

! eight-speed automatic

! transmissions provide

smoother shifts and keep

i the engines in their most

efficient rev ranges. Also:

! a new rotary shifter knob.

i Improves fuel efficiency

! 1.8 percent by reducing
engine drag caused by

! hydraulic power steering.
i And it frees up an extra

i 5 hp for performance.

3 AUTO INTEL

Ram perennially takes the bronze in full-size pickup sales, but the 2013 1500 could
change all that. When Chrysler made Ram a separate brand from Dodge in 2010, the
first order of business was upgrading the nameplate’s core pickup. For zo13 the list of
comprehensive updates makes it essentially an all-new truck. The new 1500 features
a host of structural iml[_frovements and fuel-saving technologies but still remains very
d with the V-6 the 4x4 Tradesman model’s max
and it bumps up to gooo pounds with the V-8. The
latter is a 100-pound improvement on the 2o12's max towing. All brawn and no brains
isn't an option for a modern pickup, though, so the Ram also comes with a smart-look-
ing cabin and the complete raft of Chrysler infotainment and safety system options,
including an 8.4-inch touchscreen, Chrysler's next-generation UConnect system, a
Wi-Fi hotspot, a rearview camera, and rear parking sensors. The result is a more
capable, powerful, fuel-efficient, and all-around user-friendly truck.

! The new active air sus-

| pension varies ride height
i from 7.6 inches for high-

! speed aerodynamics to

i 10.7 inches for off-road

i clearance. It also manages
{ load leveling and drops

i the truck when parked for
| easier entry. Ram's new

i frame features hydroform-
! ing and high-tensile steel

! to improve strength and

| torsional stiffness while

! decreasing weight.
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WIT1/ SPECIAL OPS CBUILT FOR ACTION
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CAMOUFLAGE AIR STRYK W N

ALSO AVAILABLE IN BLACK & BRUSHED STEEL FINISH

=
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THE MTM SPECIAL OPS LINE OF T;CTIWHME PIECES IS
WWW . SPECIALOPSWATCH.COM

NOW AVAILABLE AT NEIMAN MARCUS
TOLL FREE AT 1 800 284 9487 OUTSIDE OF USA 1 213 741 0808
1225 SOUTH GRAND AVE. LOS ANGELES, CA. 90015.
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CADILLAC ATS / Base Price: $33,900

ZEE GERMANS

Audi A4

Preis $33,395

Ja! Great price, great
styling, great interior
Nein! FWD bias means
handling disadvantage

BMW 3 Series

Preis $37,395

Ja! RWD, handling,
wonderful engines
Nein! Options get ya;
expanding footprint

Luxury isn't defined solely by the gleam and grain of the wood fastened to the
dashboard or the suppleness of the hides stitched to the seat frames. Sure, :
we like to be pampered, but the luxury cars we truly admire are more like the !

Mercedes-Benz C-Class

all-new Cadillac ATS—short on fluff and long on substance. The ATS packs a Preis $36,255
technical spec sheet loaded with advanced lightweight materials in the Ja! RWD, luxury leader,
chassis as well as a body shell that’s up to 40 percent stiffer than the larger high-tech

CTS sedan. It's a svelte machine, rolling across the scales in its most feathery

form at just 3300 pounds. The ATS is the first Cadillac to fully assault the
entry-level luxury sport sedan class long dominated by German brands. The
verdict? When the ATS is equipped with its 321-hp V-6, top FE3 suspension,
Magnetic Ride Control damping (just like the Corvette), and Brembo brakes,

it can perform with as much poise and confidence as its rivals—perhaps more.

Yes, it’s that good. The interior also meets the refined standards of the
Germans. We dig the CUE infotainment system with its iPhone-like multi-
touch screen. Best of all, Cadillac delivers this substantial sedan for under
$35,000. That's one of the best luxury sport sedan deals of the year.

Nein! Least powerful; bit
of a geezer's car

AUTO INTEL

i The

interior

© of the
ATS is

handsome,

with finely
i stitched

leather,

{ wood

| accents,

i and

i Cadillacs

new CUE
infotain-
ment

: system.
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MOISTURE WICKING KNUCKLE PROTECTION IMPACT PROTECTION

Moisture wicking Trek Dry® Lightly padded knuckle and index Impact Guard™ index finger with molded TPR
top of hand and finger panels finger absorbs impacts for more dexterity when using hand tools
COMFORT PADDED PALM IMPACT PALM
Anatomically cut thumb area of Anatomically designed palm padding Anatomically shaped padding
palm provides an exceptional fit increases dexterity and reduces vibration for comfort and protection

Introducing Mechanix Wear's all-new high performance DIY glove line. No matter how long you've neglected that B M—'-)

certain project on your list, these gloves are the perfect tools to help you tackle any task, big or small. Work faster, = MEcaaovEAR |

safer and cleaner®— all while having more power and control. Mechanix Gloves. The Tool That Fits Like a Glove.® l.’
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{ SRT VIPER / Base Price: $99,390

¢ With its cartoonish silhouette and staggering performance numbers, the
- Dodge Viper is the epitome of the car-poster supermodel. Throughout
- its four generations, which began in 1992 and ended in 2010, four design
- elements came to define the car’s shape—cab-rearward proportions,

- double-bubble roof, central air intake, and side gills. But for Ralph Gilles,
. Chrysler's senior vice president of design and CEO of its SRT perfor-

- mance subbrand, these elements never fully melded into one cohesive

- design. So when he got approval to make a new Viper, his team built

- it from the ground up. The SRT Viper advances the car's design, better

- blending the curvaceous sheet metal and increasing overall functional-

- ity. The only carryover from the old Viper? The windshield.

Air extractors alongside the central air | needed interior upgrade [C]. Having : i of each window lengthen the tapered
intake reduce engine bay heat buildup ! the back cutout wrap around the sides ! canopy to create a sense of motion [F].
and air pressure on the nose [A]. The exaggerates rear width [D]. The hatch, > Extra-wide side vents remove hot air
lower air intake and vertical headlights | roof, and hood are made of carbon fiber c ! from the engine bay; side exhausts are
mimic a snake’s face [B]. A much- i [E]. Differential cooling ducts at the rear : 5' i another Viper trademark [G].

pd
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“Generac® packages STA-BIL® Fuel Stabilizer with most of our portable
generators to keep the fuel fresh and the generators running reliably,
where and when they are needed most.”

"VED FORMULA
';sion Protection

e Protects Against Corrosion '] e

More Corrosion Protection

. o Effective in ALL Ethanol- | STA'B]L

Blended Fuels Fuel Stabllizer

' ried & Trusted fr Over 40 Years

When You Store, Start W|th STA-BIL®

Gold Eagle Co. v www.sta-bil.com " 800-367- 3245 “_
.‘ A
r 5
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Versatility

NISSAN PATHFINDER / Base Price: $28,270

CARGQO:/79.8 CU.FT.*

THE NEW PATHFINDER
TAKES YOU EVERYWHERE
YOU WANT WITH
EVERYTHING YOU NEED. |

New second-row folding system makes

T D W I N G third-row access a cinch.

A storage box beneath the third row pro-
vides 2 extra cubic feet of cargo space.

(BEST IN CLASS)

CARGO WITH | . CARGO WITH
SECOND ROW THIRD ROW

UP:47.8 CU. FT. UpP: 16 CU. FT.
(24 BAGS OF MULCH) ' (19 GROCERY BAGS)

260 hp; 3.5-liter DOHC V-6; CVT

*A whole lot of soccer balls.

By d\tchmg the last-gen Pathﬂmder s body-on-
frame esign and optional V-8 for a sleeker
uni od%constructon and a tidy V-8, Nissan made
the Pathfinder into a fuel-efficient crossover that s
more spacious and more practical all around.

— ANDREW DEL COLLE, ASSOCIATE EDITOR




Your music
never sounded

SO good.

QuietComfort®15

Acoustic Noise Cancelling® headphones

etter sounding world, where your music comes alive as never

15 headphones are our best, with Bose® technologies that

re naturally than conventional headphones. And a significant
the noise reduction helps you focus on each nuance of your
ions fade into the background. Seth Porges reports in r
ompared to the competition...the QCI5s are vastly )

to hear to believe. We're so sure you'
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Technical Innovation

TESLA MODEL S / Base Price: $49,900 (after rebate)

. How would you build a modern car if you didn't have to make space for

- an engine? That question is still a thought experiment for most of the

. auto industry, but California-based startup Tesla Motors has actually

. done it with the new Model S. With its motor packaged neatly between

. the rear wheels and its massive battery mounted under the vehicle floor,
- the Model S has lots of free space available under the hood, in the rear

. of the vehicle, and in the cabin for storage, legroom, and two extra pas-

. sengers. Tesla has also reimagined the traditional center console as one
. enormous, reconfigurable 17-inch touchscreen. And if all that doesn't

- impress you, consider this: In its top-of-the-line Performance variant, the
- Model S does o to 60 in 4.4 seconds—that's BMW Mg territory.

SIMPLY SMART

The body is a combination |
of high-strength steel and :
lightweight aluminum. :
Without an engine to
absorb frontal impacts,

the Model S relies on four
extruded octagonal rails. |

The 310-kw/416-hp elec-
tric motor is positioned

in line with the rear axle,
freeing up 5.3 cubic feet
of space under the hood
and room in the rear for

storage and passengers.

The front suspension
doesn't need to support

an engine, so it's designed
to be lightweight. Active

air suspension lowers :
and raises the chassis for
better aerodynamics.

The 85-kwh battery pack

is the heaviest element of
the car at roughly 1000
pounds. Mounting a flat
battery below the cabin
creates an extremely low
center of gravity.

AUTD INTEL

! Almost all | e
! of the con- !
i\ trols are
. consoli-
i dated into
i a17-inch
i touch-
{ screen.
: Retract-
{ | able door
i handles
¢ reduce
i drag and
. ¢ are just
i plain nifty.
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A HEARTBEAT PORTRAIT
—— Madalitas Maaa-LBosxer ———

Tewran

Ppuitin v

Fflaster
P
Enwdis
fo—y
Faemicn
B e

: 3

+

it
Fiymmss
P S
B
W
Ianccasd  #
Rodfor
Maseah 4,

Zshapin! N
Toman;
Tonad
Tosstin
[P
el
Ploses
Alice
Bastin
e -

downlom
dosehu
Pl Pim
Limda ~%
Litn %
Mg

Laima

-
Vsanae
Lussitips —

Hadian 1
e

Mo
Fama'

lalaz
Mryand e
Mamery

Yo

Mgy -
iz

-§§§_§§§- EVERY Actual heartbeats from the children Madalitso saved in Malawi created

SERREEEES BEAT this portrait of her. Help frontline health workers like Madalitso bring

e ™ hope to millions of children at EveryBeatMatters.org
MATTERS

@ Save the Children.
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ARSENA

5-YEAR/100,000-MILE POWERTRAIN WARRANTY

3.6L PENTASTAR VB tHe poWERFUL COMBINATION OF AN EIGHT-SPEED TRANSMISSION AND THE
PENTASTAR® V6 DELIVERS 160 MORE MILES PER TANK, 6,500 POUNDS OF TOWING POWER, AND THE BEST FUEL
ECONOMY OF ANY TRUCK IN ITS CLASS. THE NEW 2013 RAM 1500. ENGINEERED TO MOVE HEAVEN AND EARTH.
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2013 AUTOMOTIVE EXCELLENCE AWARDS

HYUNDAI ELANTRA GT / Base Price: $19,170

Americans are finally downsizing
their vehicles. Cars like the Hyundai
Elantra are outselling trucks by 33
percent and SUVs by 55 percent as of
August 2o012. That wasn't the case a
few short years ago. Modern
compacts offer better fuel economy,
power, and sophistication than their
predecessors, and they do it for a
great price. But of all the quality
compacts currently available, most
impressive is the new Elantra GT.
The GT's practical, wagon-like
hatchback was built primarily for
Europe, so it's shorter than any other
Elantra but packs a substantial
51-cubic-foot cargo hold when the
seats are folded down. That’s more
than some larger wagons. Yet this
hatch also shares some parts with
Hyundai'’s sporty Veloster coupe, so
when the road turns into a twisty
ribbon of fun, the GT is a willing
partner. Perhaps most interesting is
that the GT is the first Hyundai to
use the new Driver Selectable
Steering Mode (DSSM). With an
electric motor replacing the
traditional hydraulic steering pump,
engineers can preprogram the
steering feel and effort. In the
Elantra GT the DSSM provides three
distinct modes: Comfort, Normal,
and Sport. Although the steering
rack’s ratio remains constant, the
DSSM system can alter the weight
and torque buildup through the
steering wheel and can also stiffen
the on-center feel. That’s a smart
feature for a car that costs less than
$20,000.

AUTO INTEL

Delivering an EPA-rated 53 mpg in
the city, the Toyota Prius C is the
most fuel-efficient compact car in
America. Although the C uses much
of the regular Prius’s tech, it does so
in a lighter weight, more compact
footprint based on the Toyota Yaris.
The drivetrain is a clever setup,
consisting of a 1.5-liter four-cylinder
paired with an electric motor, CVT,
and batteries. The engine revs only
to 4500 rpm, but then the electric
motor kicks in to provide any extra
power. Topping out at gg hp, the C
isn't a dragster, but it's not supposed
to be. The interior is also designed
with light weight and cost in mind,
which is to say it's thrifty rather than
cheap. In the top level trim, Toyota
uses something called SofTex, an
imitation leather that weighs half as
much as the real thing. True, it can
take time to make back in fuel
savings whatever extra cash you
spent on a hybrid car, but the C's
lowish price point, overall quality,
and real-world efficiency make it a
smart all-around purchase.

Fuel

Efficiency

COST FOR
TWO FROM
NYCTO L.A.

2012
Prius C
—

™

. $116.13 per person*

2012
“mgE  Lincoln
Navigator

e
$348.75 per person*

: Amtrak

. $418.00 per person

i *Based on combined mpg
. Dﬂd using an average gas
i price of S3.83
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Learn more about Mobil 1
synthetic motor oil at mobill.us

The truth is your car’s engine can have as much
trouble starting in freezing temperatures as you do
waking up to a frosty winter morning. And for a car,
cold weather starts can be unsafe. Most engine
wear occurs in the moments after a cold start when
conventional engine oil is thick and fails to quickly
lubricate critical engine components. And, heavier
oil grades will slow the movement of engine parts
and make starts more difficult.

To ensure your car starts in cold weather, switch
from conventional engine oil to a synthetic oil

that can maintain its viscosity even at extreme
temperatures typically found north of the Arctic
Circle. Mobil 1's 5W-30 grade flows at temperatures
as low as —40 degrees Fahrenheit and is compatible
with conventional oils. Plus, making the switch to
synthetic oil requires no special preparation.

What makes synthetic oil more effective than conventional oil for cold weather
starts? The answer lies in the advanced fully synthetic formulation. This excellence
in formulation results in better engine efficiency.

So the next time your teeth are chattering as your fingers reach for the ignition,
you can do so with greater confidence, particularly if you're secure in the knowledge
that anti-freeze levels are correct and the car battery is properly charged.



LASER |T'

Cutit. Engraveit. Marki

Start a Laser Engraving, Cutting and
Marking Business with an Epilog Laser

From creating and personalizing 3D models, to
engraving photos on keychains, to marking auto i
parts and accessories, our laser systems create the
products you see here and more!

\. 3 P .
Laser Systems Startmg at $7,995 \\ Ny, LASER

Visit epiloglaser.com/popmech.htm for more information and R [ " b ~ 1.888.437.4564
5 - i sales@epiloglaser.com
to receive your brochure kit with engraved and cut samples!

MADEINUSA
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wall-mounted room heater

p consumes less. warms more.

energy saving heats a room for only 4 cents per hour!

ultra-safe leave unattended 24/7, cool to touch
healthy fanless - will not circulate dust or dry the air
effective 100% Pure Stack Convection,
gentle whole room warmth!
silent fanless design, auto dimming power light
easy install installs in minutes, no drill required
hardwired and plug-in models available
§ sty! ish slim space saving design
4 only 19° wide by 2" thin!
r
k-] -
i —
i "

economical. safe. simple.

1-800-807-0107

Free Shipping On all Orders! Limited Time 15% Discount! Coupon Code: PM12C15




Choose from hundreds
of great styles, each
delivered in our exclusive
gift packaging along
with FREE extras

she’ll love.

Shown: Ruby Velour Lounge Set

It’s a gift
youw’ll both love!

1.800.GIVE.PJS
PajamaGram.com

GostaRica

10 DAYS $1 095 + tax, fees

With naturalist guides,
see exotic birds and wildlife,
hike in jungle rainforests, view

volcanoes, soak in hot springs and
cruise through biological reserves.

10 DAYS $1 195 + tax, fees

Welcome to fun, vibrant Panama.
Cruise on the Panama Canal.
Discover modern Panama City.
Relax on sandy beaches and
explore rainforests.

™

Keel-Billed Toucans
are very social.

a2
‘f\??q"’ﬁf y
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.
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Panama Golden Frogs
talk with their hands.

For a Free brochure call 1-800-CARAVAN, or visit
Caravan.com to see all of our amazing vacations.

Guided Vacations Since 1952

Caravan

oCOM

Special Advertising Section

GET IN THE GIFT GIVING SPIRIT WITH THE MOST-WANTED GEAR FOR
THIS HOLIDAY SEASON. BECAUSE WHO NEEDS ANOTHER TIE OR PAIR OF SOCKS?

APPLY ONCE AND IT LASTS FOR YEARS! NEW BREAKTHROUGH TECHNOLOGY!

_ WIPE

+ 5799 wr

Get o BONUS Pro Detoil Kit!
Just pay addinonal 57 99 S&P
for o totol of $35.97

Al T AFTER 100 CAR WASHES!
m“ AND STILL SHOWROOM NEW!

o and vakaable
S i By WHAT YOU'LL RECEIVE
over! If's 25 umple 25

Applicator
*1 Headlight Polishing Block
=1 Detail Brush

ek « | Double Size Botle of WIPE NEW ™ -
showroom luster © proted r n".iﬂ;";.‘{é which inchode
the elements Best of all alter one appicaten, thats 19 <2 Vollow Wips New ™ Appliotor Cloths
The surface s protected with 2 showroom shine that wil SN ] Red Hood
paarantee
| Pair of Niteile Glowes

20 Dominican Save
Handmades\70
BONUS " iighier

ONLY$ Q95 3

jeg'cﬂm!:ined NEW Cigar
Retail Value Selection!
It's the complete package for the smoker: twenty
Thompson handmade, imported Dominican cigars,
a dependable windproof lighter, a premium Cherry-
wood finish humidor with humidifier to keep your
cigars fresh and ready to
smoke. At the low, low price
of $29.95 for a regular $99
value, this really is quite

an offer. I'm making it to
introduce new customers to
Thompson & Co., America’s
oldest mail order cigar company.
Since 1915 our customers have
enjoyed a rich variety of cigars
and smokers’ articles.

*07 1ef1y uosdwoyy 210260

Cigar sizes may vary.

&35 1-800-458-5341
www.thompsonspecials.com
Get your Ultimate 20 Combo now! 20 top-notch handmade cigars, cedar-lined

travel humidor and windproof lighter for ONLY $29.95 + $4.95 shipping (#926968). (All shipments to AK,
HI, Guam Virgin Islands and Puerto Rice must go priority mail - add an additional $10.00. Florida residents add 6%

sales tax + appropriate county tax). Remittance of any taxes on orders shipped to a location outside of Florida is
the respansibility of the purchaser. In the event we are out of a Premium brand, Thompson reserves the right to
Substiu®e another premivm brand cigar or size, of equal or greater valve. Lighter style may
m vany due fo availability. Al written orders MUST include your signature and date of birth.
0w Limit one per customer.
llll)"lll'ﬂ;‘_l\’ America’s Oldest Mail Order Cigar Company, Est 1915
P.O. Box 31274 « Tampa, FL 33631-3274 « Fax: 813-882-4605

OFFER GOOD FOR 30 DAYS = NOT AVAILABLE TO MINORS AND GOOD ONLY IN THE USA
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When the heavy-duty icebreaker
Polar Star pulls away from the
Coast Guard pier in Seattle this
month, it will mark the first time
E the 36-year-old ship has left port
in more than six years. With
rebuilt engines, a revamped
propeller system, and three new
cranes, the Polar Star is emerg-
— ing from a $60 million renovation
Stu c k I n th e I ce intended to extend its operational
life by seven to 10 years.
Several months will be
devoted to sea trials. Then, next
fall, the ship will embark for

WITH ARCTIC SEAGOING - e et renny o e
T R A F F I C G R DWI N G a job that has been uutsourced‘
FAST, T H E U . S ; H AS B E E N to leased Russian and Swedish

ships for the past six years. Until

(F)'N PAI N FU I_I_Y S I_DW TO B U I I_ D a few years ago, the U.S. had two
IT S F L E ET D F M U C H = icebreakers capable of tackling

such thick ice: the Polar Star
N E E D E D I C E B R EA KE R S o O and its sister ship, the Polar Sea.
Both were commissioned in the
1970s, with an expected life span
of 30 years. In 2006 budget cuts
forced the Polar Star into a soft
retirement. Then, in 2010, the
Polar Sea suffered a catastrophic
engine failure. The crippled ship
was laid up in Seattle, its parts
soon cannibalized as Polar Star
replacements and spares. Today
the Polar Sea is in “inactive” sta-
tus, most likely destined for the
scrap yard.

The U.S. is now in a crisis of
icebreaking capability. Though
the outsourced McMurdo mis-
sion has been a blow to Ameri-
can pride, the much more
dangerous shortcoming is in the
Arctic, which this year saw the
smallest expanse of summer sea
ice since satellite records have
been kept. Retired Coast Guard
Rear Adm. Jeffrey Garrett, former
captain of three icebreakers,
worries about the depletion of the U.S. fleet just as northern waters
are opening up. “There is less ice, which is permitting a lot more
human activity in a whole bunch of different arenas—oil and gas
exploration, tourist ships, commercial ships,” he says. In the 1980s
one or two ships attempted to maneuver through the Northwest
Passage each summer season. In 2011 more than 30 ships navigated
the world’s northernmost waters, some of them tankers carrying
multimillion-gallon loads of oil and natural gas. This fall Shell Oil
began drilling exploratory shallow-water wells off the Alaskan coast.

There’s no question that climate change is ushering in a busier,
more politically contentious, and environmentally vulnerable Arctic.
And it’s just as clear that the U.S. is not ready for that future. For

—

§ ]
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JLINWHILNIM 43TAL A8 SNOILVHLSNT




How to Outsmart —_
a Millionaire — W

ﬁ = | [—
Only the “Robin Hood of Watchmakers” can steal =

the spotlight from a luxury legend for under $200!

wasn't looking for trouble. Isat in a café, sipping my

espresso and enjoying the quiet. Then it got noisy. Mr.
Bigshot rolled up in a roaring high-performance Italian
sports car, dropping arttitude like his $22,000 watch /
made it okay for him to be rude. That’s when I decided
to roll up my sleeves and teach him a lesson.

“Nice watch,” I said, pointing to his and holding up mine.
He nodded like we belonged to the same club. We did,
but he literally paid 100 times more for his membership.
Bigshot bragged about his five-figure purchase, a luxury
heavyweight from the titan of high-priced timepieces.
I told him that mine was the Stauer Corso, a 27-jewel
awutomatic classic now available for only $179. And just

like that, the man was at a loss for words.

Think of Stauer as the “Robin Hood of Watchmakers.” We
believe everyone deserves a watch of uncompromising precision,
impressive performance and the most elegant styling. You deserve
a watch that can hold its own against the luxury classics for a frac-
tion of the price. You'll feel the quality as soon as you put it on your
wrist. This is an expertly-crafted time machine... nota cry for attention.

"

Wear a mechanical masterpiece for only $179! We surveyed our
customers. As intelligent, high net worth individuals, they have out-
grown the need to show off. They have nothing to prove; they already
proved it. They want superb quality and astonishing value. And that’s
exactly what we deliver.

The Stauer Corso is proof that the worth of a watch doesn’t depend on the size

of its price tag. Our factory spent over $40 million on Swiss-made machinery

to insure the highest quality parts. Each timepiece takes six months and over J
200 individual precision parts to create the complex assembly. Peer through the r e

)

Exclusive
OFFER!

Order the Stauer
Corso and these

exhibition back to see the 27-jeweled automatic movement in action and you'll
understand why we can only offer the Corso in a limited edition.

Our specialty is vintage automatic movements. The Corso is driven by | _'
a self-winding design, inspired by a 1923 patent. Your warch will never

need batteries. Every second of power is generated by the movement of

your body. The black dial features a trio of date complications including a Stauer Flyboy Optics™
graphic day/night display. The Corso secures with a two-toned stainless Sunglasses

steel bracelet and is water-resistant to 3 ATMs. (a $99 value) are
Your satisfaction is 100% guaranteed. Test drive the Stauer Corso. If you yours FREE!

. Polarized witl
- UV protection
1 ‘. = ;

don’t love it, send it back within 30 days and we'll refund every dollar of your
purchase price. Spending more doesn’t make you smarter. But saving thou- .
sands on a watch this stunning will leave you feeling (and looking) like a genius! Limi t.ed to
4500 pieces...
Another Stauer Exclusive Not In Stores
Order Today!
Stauer Corso Timepiece—$495 Now 8179 +s&P PLUS receive
the Stauer Flyboy Optics™ Sunglasses FREE!

Call now to take advantage of this limited offer with our 30-day money back guarantee.
Betier WWW.stauer.com

1-800-859-1626

14101 Southcross Drive W.,
Dept. CSW233-01
Stauer has a| Burnsville, Minnesota 55337

Promotional Code CSW233-01 Bureau

Please mention this code when you call. l?ftk? S‘tauel’®

27-jeweled Vertex automatic movement - Interior dials - Transparent caseback - Dual-toned stainless steel case and bracelet band fits wrists 6 129"
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the past two years the U.S. has
had just one operational ocean-
going icebreaker, the medium-duty
Healy. “The polar icebreakers were
designed as heavy icebreakers that
can do a little bit of science. The
Healy was designed as a scien-
tific research ship that can break
a little bit of ice,” says Polar Star
Capt. George Pellissier. Last year
the Healy was diverted from a sci-
entific mission to break a passage
into Nome, Alaska. The remote
Inuit community had missed its
prewinter shipment of heating
and vehicle fuel due to a massive
storm—known locally as a bliz-
Zicane. Cutting an ice passage to
and from the village took the Healy
well over a month. It was a job
better suited to a more powerful
ship. “This country led the world
in the development of modern ice-
breakers,” Garrett says. “Back in
the '60s we had eight of them.”
Even with the Polar Star once
again in operation, a two-ship fleet
of one medium and one heavy ice-
breaker is not enough to maintain

WORLD'S KEY OCEANGOING
ICEBREAKING FLEETS

Most of the world's icebreaker fleets are
expanding and modernizing to extend Arc-
tic navigation into the spring and fall,
provide access to offshore resources,
and keep subarctic icy waters navigable.
Russia has the largest fleet and plans to
add at least four more vessels, including
one that can smash ice more than 13 feet
thick. The U.S. has two ships [the more
powerful one can break ice up to 6 feet
thick], and none in the pipeline.

an effective presence near both poles. If the U.S. is a reluctant Arctic
power, other countries are ready to step into the role. Russia, which

in 2007 sent two manned submersibles to drop a titanium capsule
containing a flag on the seabed at the North Pole, is anticipating that
the northern sea route will become as important to global shipping as
the Suez Canal and has already announced a fleet of four new nuclear-
powered icebreakers. China’s first icebreaker began its maiden voyage
this July. A second Chinese ship, a polar research vessel, is due to enter
service in 2014.

Beefed-up search-and-rescue capabilities in the far north have been
on the Coast Guard’s agenda for years, and for the past several sum-
mers Coasties have been experimenting with a temporary outpost near
Barrow, Alaska, the northernmost U.S. settlement. They've discovered
that building a permanent base would be a massively expensive engi-
neering project. There are no roads connecting Arctic Alaska to the
more populated part of the state, and no natural harbors north of Nome.
Permafrost underlies everything, and that permafrost is melting.

There may be a better option. “If you've got an icebreaker that can
carry two helicopters, has a heavy-lift crane, has cargo space—spots
on deck for carrying standard containers—has a command-and-control
communications facility, it can be your floating base,” Garrett says.
With a heavy-lift davit system, such a ship could carry the Coast Guard'’s
standard 47-foot surfboats, which can handle heavy weather and be used
to conduct missions of up to 24 hours. The ship could act as a platform
to respond to an oil spill, rescue passengers from a foundering tourist
or research vessel, and conduct law-enforcement missions. Such a role
could be played by the Polar Star, which can hangar two helicopters.

Given that designing, building, and commissioning such ships takes
nearly a decade, the commitment to build more is already overdue. There
are only four or five shipyards in the U.S. capable of building heavy ice-
breakers, whose thick steel and tight framing make them inherently
more expensive than other ships of the same size. More efficient engines
could allow new vessels to operate with lower horsepower, even while
maintaining equivalent icebreaking capability, and they could run on
cleaner liquefied natural gas. A new ship may also be built with rotating
thrusters instead of traditional propellers, improving maneuverability.

Last February, Washington took a step in the right direction, allo-
cating $8 million to survey and design a new polar icebreaker. A fully
equipped ship will cost about $850 million. That cost is high. But the cost
of inaction? Of risking impotence in the face of the first major catastro-
phe in the evolving Arctic? That cost is sure to be much higher. PapMech

50 YEARS OF VICTORY Most Powerful in Russian Fleet VS POLAR STAR Mast Powerful in U.S. Fleet

Length 524 feet Length 399 feet ;
Power (nuclear) 75,000 hp  Power (diesel/electric, gas) 75,000 hp E
Icebreaking capacity 9.2 feet Icebreaking capacity 6.0 feet
Commissioned 2007 Commissioned 1976
China,
Germany,
COUNTRY Russia Finland Sweden Canada Denmark USA Norway
FLEET 32 8 7 6 & 2 1
STATUS A new The smallest of The Oden and Slated for Since 201 the  The Polar Star All three
nuclear-powered its aging fleet,  the Vidar Viking service in 2017, Danes have can handle thick  nations are
breaker due in  the Voima, is were the first the John G. flagged four ice; the Healy developing
2017 will be the the oldest nonnuclear Diefenbaker will new icebreakers isn't designed polar research
world's most active surface vessels be Canada's for duty on the  for constant vessels, with
powerful with icebreaker in to reach the largest flagged  Baltic Sea. Arctic use. China's second
over 80,000 hp. the world, North Pole. icebreaker at ship set to
entering service 459 feet. enter service as

in 1954,

early as 2014,
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THE NAME OF

THE GAME

When the 2013 Honda Accord arrived this fall, it marked
30 years of auto manufacturing in the United States

Over those 30 years, competing in the industry’s
most hotly contested segment, the name Accord has
rested perennially near the top of the sales rankings and

collected numerous awards.

The 2013 model, the most refined and technically
advanced ever, wears the Accord name proudly while

amplifying the values of its
heritage. Both Sedan and
Coupe benefit from a svelte
redesign that manages the
neat trick of being slightly
smaller outside, for enhanced
maneuverability and fuel-
saving weight control, while
adding space inside: there's
more legroom and headroom

in the rear seat, and more shoulder room for all. The
new Accord employs ACE" I, a Honda-exclusive body
structure engineered to distribute frontal crash energy

more effectively, even in small overlap frontal crashes.

The sophisticated design carries over to a cabin
that's more comfortable and loaded with features

to make driving an Accord
easier, more enjoyable and
confidence-inspiring. Standard
equipment includes dual-zone
climate control, an 8-inch
intelligent-multi-information
display (i-MID), an audio system
with Pandora’ radio and
Bluetooth®* HandsFreelink®,

Bluetooth®® Streaming Audio,




ADVERTISEMENT

At the heart of every
Honda is one of its
famous smooth, quiet
and efficient engines

SMS text message function”, a rearview camera, a tilting
and telescoping steering column, automatic projector-
beam halogen headlights and active noise canceling,
Most competitors charge extra for these features.
EX models add power moonroof and keyless entry.
There’s more equipment available, of course, including
advanced technology like Forward Collision Warning®,
Lane Departure Warning® and Honda LaneWatch™; a
passenger-side, mirror-mounted camera that displays
more of what’s beside and behind the car on the i-MID;
a |0-way power adjustable seat; heated seats; touch-
screen audio controls; and satellite-linked navigation®
with voice controls and traffic information.

At the heart of every Honda is one of its famous
smooth, quiet and efficient engines, and the 2013
Accord ups the ante with both four-cylinder and V-6
powerplants that use less fuel while making more
power. The new Earth Dreams 2.4-liter i-VTEC now
employs direct-injection forimproved fuel combustion®.
This efficient technology propelled Dario Franchitti to
victory lane at the 2012 Indianapolis 500; it pays off
on the road with 185 hp (up 8 from last year) and 18|
lbs-ft of torque (up 20), while earning a 36 mpg highway
fuel economy rating’ in Accords equipped with CVT. An
Eco Assist feature helps drivers make the most of every
gallon—press the ECON button to automatically adjust
fuel-consuming systems to help maximize their fuel

8-inch intelligent-multi-
information display (i-MID),
audio system

Step up to the 3.5-liter V-6 for 278
horsepower and a torque curve with
enhanced low-rpm response

efficiency. Need performance? Press it again. Coaching
bars on either side of the speedometer help, changing
from white to green to indicate better fuel efficiency®.

Accord offers a six-speed manual transmission
for those who want to be more engaged, and a Sport
model with [8-inch wheels, fog lamps, a decklid
spoiler and less restrictive exhaust to free up a bit more
power (189 hp, 182 Lbs-ft). A Sport with CVT includes
new paddle-shifters.

Step up to the available 3.5-liter V-6 for 278
horsepower and a torque curve with enhanced
low-rpm response. In Accords with the six-speed
automatic transmission, the V-6 uses Variable Cylinder
Management (VCM) to improve fuel efficiency® by
shutting off some cylinders when full power is not
needed. A six-speed manual can be had in V-6 Coupes.
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AU 2013 Accords are built in Ohio, marking 30 years of
Honda’s ever-expanding participation in the U.S. economy.

In the EX Coupe and EX-L Sedan (or higher trim
levels), Hondalink™ featuring Aha'® brings access through
a compatible smart phone to news, information, social
media updates, personalized searches, Internet radio,
audiobooks and more, all provided through the Accord’s
audio system. In the top-level Touring Sedan, adaptive
cruise control adjusts speed depending on distance to a
car detected ahead.

ALl 2013 Accords are built in Ohio, marking 30
years of Honda's ever-expanding participation in the
U.S. economy. A skilled workforce and world-class
techniques have earned the Marysville, OH, plant
(northwest of Columbus) a reputation for gquality
construction and hands-on craftsmanship. Honda now
has 16 design, research and development facilities in
North America and nine manufacturing plants with
capacity to build 9.9 million vehicles, parts, components
and other products. It pioneered with U.S.-built engines

and other fa
FCW does
safely ope

1 Panr‘cra the Pa'\do'a ogo and (he Paqdo'a trade dress are uar‘eﬂarks

vehicle and avoidi

6. Lane Departure Wa

4, Compaubtc with select phones with Bluetooth.” Your wi
rate plans apply. State s may Lim
sse texting fedLL & whe ons allow you to d

your own direct v
5. Forward Collision Warning (FCW
may not detect a given object; accu

not detect all objects ahead and
vary based on weather, speed

System operation affected by extreme interior heat.
clion. Driver remains responsible |

collisions.

8, The Honda Satellite-Linked Navigation System is available on EX-L and

(1986) and transmissions (1989). Accord's new CVT
warranted another $274 million investment (bringing
the total to $12.3 billion in U.S. capital investment), and
added 150 jobs to the nearly 26,000 Honda associates
in the United States. Just in the past two years, the
company has announced $2 billion in fresh investments
and 1,590 jobs. The firm also draws on more than 500
suppliers in 34 states. Today, 85 percent of all Hondas
and Acuras sold here are built in North America—the
highest percentage for any international automaker.
Honda, in other words, has a name to protect and
arecord—Like that of Accord—of staying true to itself.

Alccord

standard on Touring maodels in the United States, Canada and Puerto Rico
[FM Traffic servic y available in the United States, except Alaska), Please
see your Henda dealer for details

ly: Your actual
ur vehicle

mileage will vary depending on how you drive and maintain

al assessment of traffic conditions before changing lanes.

10. Aha is a trademark of Harman International Industries, Inc. Your
wireless carrier’s rates may apply.
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Within

50 years,
scientists
will
resurrect
an extinct
species.
No, they
won't use
DNA plucked
from a mos-
quito frozen in
amber. They'll
studiously
reconstruct
the creature's
genome—

the woolly
mammoth
seguence

is nearly 85
percent com-
plete—and
perform a few
million tweaks
on a cell

from a living
relative. Hey,
nobody said it
would be easy.
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IT'S NEVER EASY TO PREDICT THE FUTURE, BUT AS PM'S 110TH ANNIVERSARY
CELEBRATION DRAWS TO A CLOSE, WE'VE DECIDED TO GIVE IT ATRY (WITH
ALITTLE HELP FROM SOME VERY SMART FRIENDS).

HERE ARE 110 AMBITIOUS IDEAS FOR THE DECADES AHEAD.

Almost every day somebody posts the following on Twit-
ter or Facebook: “In 1949, forecasting the relentless
march of science, PoPuLAR MECHANICS said, ‘Computers
in the future may weigh no more than 1.5 tons.”

It is one of those quotations—often plucked from
online lists of similar nuggets—that people like to circu-
late as a pleasant reminder of how much smarter they
are than those who lived before them.

The actual quotation, from the March 1949 issue of
PoPULAR MECHANICS, goes like this: “Where a calculator
like ENIAC today is equipped with 18,000 vacuum tubes
and weighs 30 tons, computers in the future may have

RAPHS BY CHRI
BY MEGAN CAPI

STOPHER GRIFFITH
JNETTO
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only 1000 vacuum tubes and perhaps weigh only 1 tons.”

It reads a bit differently in context, no? Written at the time when computers were
still huge mechanical/electrical contraptions, the article provided a pretty solid overview
of the infant technology. Of course, what the article did not anticipate were two of the
most pivotal inventions in human history: the transistor, which came into widespread use
in the mid-1950s, and the integrated circuit, or microchip, which intensified the march
toward miniaturization a decade later. The first fully transistorized computer, the IBM
608, hit the market in late 1957,

It weighed 1.2 tons.

And therein lies the dilemma for anyone who dares speculate about the future. Even
if you're accurate in the near term—and PM's 1949 story was a respectable piece of prog-
nostication—a prediction can begin to look naive or ridiculous when viewed a generation
or two later. But we don't let that stop us. As a magazine about science and engineering,
it's our job to explain how technologies just now coming into view might shape the future.

In preparing this 110th anniversary issue
of PopuLAR MECHANICS, I've spent a lot of time
leafing through our archives. It's pretty inspir-

POPULARMECHANICS.COM
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ing to see how well the magazine anticipated
crucial turning points in technology—the
impact of the automobile, the rise of mass avi-
ation, the space program. In a 1932 article,
Winston Churchill predicted a combination
of telephone and television that sounds a lot
like today's Internet. And when the Internet
era finally did dawn, PM devoted a 1994 cover
story to this new “Information Superhighway,”
calling it “the greatest social revolution since
the automobile.” Yep, that sounds about right.

MEET THE PM BRAIN TRUST

It takes a lot of brainpower to
map out the future. To make
sure we had an abundant sup-
ply, we assembled a team of
experts—fondly known as the PM
Brain Trust—to help us with this
story. In addition to completing a
41-question survey, they shared
their comments. In the following
pages, you'll find 15 of their pre-
dictions. Before we move on, let

One of my favorite articles was written by
science writer Waldemar Kaempffert and pub-
lished in 1950. Entitled “Miracles You'll See in
the Next Fifty Years,” the piece showed remark-
able prescience, predicting the interstate highway system, automated factories, weather-
forecasting supercomputers, and medical imaging devices similar to modern CAT scans.
But Kaempffert's misses were as interesting as his hits. He envisioned a future in which
“rich people in a hurry” would fly in 1000-mile-per-hour rocket planes, while ordinary

us thank them each by name.

In this March folks would commute in the “family helicopter.”
1949 story, Sorry to disappoint you, dear readers, but we're still waiting on those. Here's the prob-
e s;;';i"::g lem: Just because something is possible does not mean it is inevitable. Building a super-
¥iie dawhiof sonic passenger jet (though not a rocket) became feasible in the late 20th century—and
the 1.5-ton the Concorde really did cruise at Mach 2, or more than 1300 mph. But the high-speed
computer. fuel guzzler never made money, and it was finally pulled from service in 2003. Similarly,

those personal helicopters (the subject of much hopeful con-
jecture in PM over the years) would be simple enough to build.
But there is no simple way to fit millions of new aircraft into
our urban skies—and the very idea injects new terror into the
phrase “learner’s permit.”

One of the most fascinating things in the Kaempffert article
is his depiction of domestic life circa 2000: Homes are built of
metal and plastic; dishes, sheets, and clothing are all dispos-
able; and, to clean up, the homemaker “simply turns the hose
on everything.” Even food would be synthesized from sawdust
and wood chips and delivered to the home in frozen blocks.

. It was a logical expectation. Midcentury America quickly
| embraced novelties such as polyester clothing, frozen TV din-
1 ners, and labor-saving dishwashers. Why wouldn't such trends
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continue indefinitely? Well, it turns out that while we all
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appreciate convenience, we also like a good home-cooked meal once in a while. Most
Americans still walk on wood floors, wear cotton and wool clothing, and cook food that
their great-grandparents would find quite familiar. One of the biggest challenges in
forecasting the future isn't understanding technology, it's understanding people—and

people don't have an unlimited appetite for change.

Perhaps the trickiest part of making predictions is getting the timing right. Some
advances are slowed by social inertia or economic impracticality. Others suddenly leap

ahead as a result of a technological breakthrough such as the microchip.
In making the 110 predictions in this special issue, we tried to balance our deep- \

rooted techno-optimism with some hardheaded skepticism. We turned to scores of
experts—scientists, engineers, and many longtime PM contributors and consultants—to
help us sketch the rough shape of the next century. We canvassed our experts about the
nature of future changes and when key breakthroughs might occur. How did we do? / .

E

There’s only one way to know for sure: Check back with us in 110 years.

Michael Belfiore
Journalist/author,
Rocketeers

Karen J. Brewer
Chemistry
professor,
Virginia Tech

Shawn Carlson
Founder, Saciety
for Amateur
Scientists

Sean Carroll
Theoretical
physicist, Caltech

David E. Cole
Chairman emeritus,
Center for
Automotive
Research

George Davison
CEO and founder,
Davison Intl.

Esther Dyson
Entrepreneur

Shawn Frayne
Inventor/president,
Humdinger

Wind Energy

Stuart Harshbarger
Co-founder and
chief technology
officer, Contineo
Robotics LLC

Jamie Hyneman
Host, MythBusters

Thomas D. Jones
NASA astronaut
and planetary
scientist

Dr. Ken Kamler
Microsurgeon
and director,

The Explorers Club

John Maeda
President,
Rhode Island
School of Design

Annalee Newitz
Editor-in-chief,
io9.com

Michael Ravine
Advanced projects
manager, Malin
Space Science
Systems

Glenn Harlan
Reynolds

Law professor,
University of
Tennessee and
author, Instapundit

Adam Savage
Host, MythBusters

Gavin A. Schmidt
Climatologist, NASA
Goddard Institute
for Space Studies

Seth Shostak
Senior astronomer,

SETI Institute

Steven D. Weiner
Director of
engineering
sciences,
Sikorsky Aircraft
Corp.

Daniel H. Wilson
Roboticist

and author,
Robopocalypse

Jeff Wise
Author,
Extreme Fear

2012-2022

MAKE WAY FOR DIGITAL SCROLLS, ROBOTIC
TRAINERS, AND SELF-REPAIRING BRIDGES.

M People will be fluent in
every language. With DARPA and
Google racing to perfect instant trans-
lation, it won't be long until your cell-
phone speaks Swahili on your behalf.
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M Software will predict
traffic jams before they
occur. Using archived data, roadside
sensors, and GPS, IBM has come up
with a modeling program that antici-
pates bumper-to-bumper congestion

a full hour before it begins. Better yet,
the idea proved successful in early
tests—even on the Jersey Turnpike.

M Climate-controlled jackets
will protect soldiers from
extreme heat and cold.

The secret to all-weather clothing,
according to former MIT student Kran-
thi Vistakula, is Peltier plates, which
can be used to warm you up or cool
you down by sending an electric cur-
rent across the junction between two
different metals. U.S. soldiers have
put the lightweight tech to the test. So
have soldiers in India. Based on early
reviews, it won't be long until others
enlist.

Bridges will repair
themselves with

B Nanoparticles will make
chemotherapy far more
effective. By delivering tiny doses
of cisplatin and docetaxel right to can-
cerous cells, the mini messengers will
significantly reduce the pain and side
effects of today's treatments.
M Electric cars will roam
[some] highways. Who says you
can’t road-trip in a Tesla? In a few
years, the 1350-mile stretch of Inter-
state 5 spanning Washington, Oregon,
and California will be lined with fast-
charging stations—each no more than
60 miles apart. In some areas you will
find stations to the east and west too.
Don't get any bright ideas, though. If
you try to cross the country, you won't
get much farther than Tucson.
M Athletes will employ
robotic trainers. Picturea
rotor-propelled drone that tracks a pat-
tern on your T-shirt with an onboard
camera. Now imagine it flying in front
of you at world-record pace. That's just
the start—a simple concept developed
by researchers in Australia.

self-healing concrete.

Invented by University of Michigan engineer Victor Li, the new compos-
ite is laced with microfibers that bend without breaking. Hairline frac-

tures mend themselves within days when calcium ions in the mix react
with rainwater and carbon dioxide to create a calcium carbonate patch.

v

WITHIN 20 YEARS
Self-driving

cars will hit the
mainstream
market.

Battles will be
waged without
direct human
participation
(think robots or
unmanned aerial
vehicles).

WITHIN 30 YEARS
All-purpose robots
will help us with
household chores.
Space travel

will become as
affordable as a
round-the-world
plane ticket.
WITHIN 50 YEARS
We will have a
colony on Mars.
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. . Programmed to wander networks in search of threats, the high-tech
Dl lt a l sleuths in this software, developed by Wake Forest University security
expert Errin Fulp, leave behind a digital trail modeled after the scent

”a n -t S " Wi l l streams of their real-life cousins. When a digital ant designed to
perform a task spots a problem, others rush to the location to do their
p I O -t e C -t own analysis. If operators see a swarm, they know there's trouble.
the U.S.
power grid
from cyber
attacks.




I EXCEPTIONALLY LIGHT READING

Researchers have already reproduced words and
images on thin plastic digital displays. If they
want those displays to compete with the iPad,
they need to fine-tune the color and refine the
sCreens SO you can put your feet up and watch
LeBron throw down on XouTube.
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YOUR CAR WILL BE
TRULY CONNECTED

> It will communicate with traffic lights to improve traffic flow.

> It will interact with other vehicles to prevent accidents.

) It will let you drag and drop a playlist from your home network.

> It will find the gas station with the deepest discount and handle the payment.

Y It will notify you when someone dents your door and supply footage of the incident.

As we branch out as a species, it's quite
INTERPLANETARY PREP WORK [ Other planets to print habitats for humans

— Dave Evans, chief technology officer and
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. Your genome will be sequenced

before you are bozxn.

Researchers led by Jay Shendure of the University of Washington recently reconstructed the genome of
a fetus using saliva from the father and a blood sample from the mother (which yielded free-floating DNA
from the child). Blood from the umbilical cord later confirmed that the sequencing was 98 percent accu-

rate. Once the price declines, this procedure will allow us to do noninvasive prenatal testing.

M Radiation sickness will

he cured by injection.
Thanks to interest from the Depart-
ment of Defense, several treat-

ment options are now vying for FDA
approval. In clinical trials, one of
them, Ex-Rad, has not only prevented
long-term cell damage but also pro-
moted bone marrow recovery.

’
.
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B That car part you need
will be sculpted inside a 3D
printer. Dentists are already using
this modern tech wonder to trans-
form laser scans of your mouth into
custom-fit appliances for your teeth.
But that's a fraction of what the
machine can do. When a 3D printer
costs the same as, say, an HDTV, you
will use one of your own to download
all sorts of useful things, marveling
as it creates each item layer by layer
from plastic, rubber, titanium—you
name it. Just imagine your future self
printing a birthday cake, a Rolex, or a
catalytic converter for the car. In time
you'll even be able to download pre-
scription medicine.

___________________________________

M Drugs will be tested on
“organ chips” that mimic the
human body. Now undergoing tri-
als in 15 research institutions, the
new silicon chips feature channels
that house living kidney or lung cells,
above. Simulated blood and oxygen
flow allows them to mirror the actions
of real organs, reducing the need for
animal testing and speeding up drug
development—in the midst of a pan-
demic, that would be crucial.

M Passwords will be
obsolete. IBM says it will happen
in five years. Who are we to disagree?

reasonable to think that we’'ll send 3D printers to

prior to our arrival.
resident futurist, Cisco Systems
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Apple and Google are design- \

ing face-recognition software ’Q 1
for cellphones. DARPA is

researching the dynamics of ?
keystrokes. Others are look-

ing into retinal scans, voiceprints, and
heartbeats. The big question, it seems,
is what will you do with all that time
you used to spend dreaming up new
ways to say JZRulz24/7!

B Car tires will be brewed
by bacteria. Isoprene—akey
ingredient in rubber—is produced
naturally by many plants but not at
great enough volume to keep pace
with the world’s demand for tires. It
can also be extracted from oil. But
biotech firm Genencor has engineered
E. coli microbes that produce gobs of
the stuff as a by-product of metaboliz-
ing plant sugars. Goodyear, a partner
in the study, is already testing proto-
types of these bio-isoprene tires.

M Self-cleaning buildings
will help us fight smog.
When sunlight strikes their alumi-
num skin, a titanium dioxide coating
releases free radicals, which break
down the grime and convert toxic
nitrogen oxide molecules in the air
into a harmless nitrate. Everything
washes away in the rain.

B Your clothes will clean
themselves too. Engineersin
China have developed a titanium
dioxide coating that helps cotton
shed stains and eliminate odor-
producing bacteria. To revive your
lucky shirt after a night of poker, you
need only step into the sun.

___________________________________

CALL IT A WILD IDEA

JRONES WILL
PROTECT
ENDANGERED SPECIES

Guarding at-risk animals from
poachers with foot patrols is
expensive and dangerous. This
summer rangers in Nepal’s Chitwan
National Park previewed a savvy
solution: Hand-launched drones
armed with cameras and GPS
provided aerial surveillance of
threatened Indian rhinos.
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l BYTE SIZE |

. Datawill be measured in zettabytes.

According to the International Data Corporation, the volume of digital content created on the planet in
2010 exceeded a zettabyte for the first time in history. By the end of this year, the annual figure will
have reached 2.7 zettabytes. What exactly does a zettabyte look like? Well, if each byte were a grain
of sand, the sum total would allow you to build 400 Hoover Dams.

Rescuers
will use
electronic
noses to
locate
disaster
victims.

Some devices will use an array of sensors to rapidly detect
carbon dioxide, ammonia, and acetone released into the

rubble via breath, sweat, and skin. Others sniff out chemical
compounds from human remains buried 3 feet underground. All
keep working long after the dogs have retired to their kennels.
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M Genetic testing will be
used to halt epidemics.

A year ago, investigators at the
National Human Genome Research
Institute teamed with doctors in
Maryland to track the outbreak of a
deadly bacterial infection. The big
breakthrough? Real-time genome
sequencing, which helped them iden-
tify minute mutations in the microbe,

109

201
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determine how it spread, and quickly
stop it.

M Vaccines will wipe out
drug addiction. The human
immune system is supremely adept
at detecting and neutralizing foreign
substances. Why not train it to target
illicit ones? That's the idea behind
addiction vaccines: Persuade the body
to produce antibodies that shut down
drug molecules before they get to the
brain. The concept works in mice.
Human trials are under way.

M Smart homes will itemize
electric, water, and gas
bills by fixture and
appliance. Shwetak Patel, a
30-year-old MacArthur Fellow, is
working on low-cost sensors that
monitor electrical variations in power
lines to detect each appliance's sig-
nature. He has already used pressure
changes to do the same for gas lines
and water pipes. It's up to you to pin-
point where the savings lie.

= M Vegetarians and carnivores
will dine together on

- synthetic meats. We're not talk-
ing about tofu. We're talking about
nutritious, low-cost substitutes that
look and taste just like the real thing.
Twitter co-founder Biz Stone has
already invested in Beyond Meat,
which makes plant-based chicken
strips so convincing they almost
fooled New York Times food writer
Mark Bittman.

Photograph by Burcu Avsar

GOING, GOING

10 things that
will disappear




« Eyeglasses
* Video-game

consoles
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* Postage stamps
* C batteries
* Keys

R
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* Snow tires
» Telephone poles
* Band-Aids

* Wallets
* Flathead
screwdrivers

10 things
thatwill
remain the

Same

* Beer

* Harmonicas

* Frishees

* Pocketknives

* Crowbars
* Drill bits

* Charcoal grills

* Pencils
* Dumbbells
* Duct tape




We create
chemistry

: [slelell .
installatmn of wind turbines fmoro :
making them durable—from the foundations  the very
tips of the blades. In this way, we support the development.
of wind power as a climate-friendly source of energy.
When high winds mean clean energy, it's because at BASF,
we create chemistry.

www.wecreatechemistry.com The Chemical Company
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M Contact lenses will grant
us Terminator vision. When
miniaturization reaches its full poten-
tial, achieving superhuman eyesight
will be as simple as placing a soft lens
on your eye. Early prototypes feature
wirelessly powered LEDs. But circuits
and antennas can also be grafted onto

flexible polymer, enabling zooming,
night vision, and visible data fields.

M Checkups will be conducted
by cellphone. The technology

is no problem. Scientists are hard at
work trying to perfect apps that can
measure your heart and respiration

IMAGINE A WORLD WITH HOLOGRAPHIC TV,
BIONIC LIMBS, AND WOOLLY MAMMOTHS.
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| WORD UP

All 130 million books on the planet
will be digitized.

In 2010 Google planned to complete the job by decade's end, but as of March it still had 110 million tomes to go, so
we're adding wiggle room. You might use the time to shop for storage, because given today's options and the aver-
age size of an e-book (3 MB), you'll need 124 3-terabyte drives to carry the library of humanity with you. It won't fit

into a backpack, but it's small enough to schlep in a hockey bag.
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rates, perform blood and saliva tests—
even evaluate your cough. Question

is how long will it take the medical
industry to embrace them.

M Nurse Jackie will be a
robot. By 2045, when seniors
(60-plus) outnumber the planet's
youth (15 and under) for the first
time in history, hospitals will

use robots to solve chronic staff-

ing issues. Expect to find the new
Nightingales lifting patients and
pushing food carts. Engineers at
Purdue University are thinking even
bolder—designing mechanical scrub
nurses that respond to hand gestures
during surgery.

Supersonic jets
will return—for
good this time.

The limit on supersonic flight is not one of engineering
but of economics. Aircraft that break the speed of sound
guzzle fuel, so new jet engines will have to be efficient.
One solution—the pulse detonation engine, which uses
a fuel-air mixture—was tested at the Mojave Air &
Space Port in 2008. By 2030 a successor will power
that fabled 2-hour hop from New York to London.
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< Men in Black's neuralizer

« Harry Potter's invisibility cloak
= Marty McFly's hoverboard

» Neuromancer's neural jack

« The Enterprise's holodeck

» The Knight Rider car

« Star Trek's replicator

« Aliens' power loader

* Dr. Leonard McCoy's tricorder
« Luke Skywalker's robotic hand

YOUR HOME WILL

) The refrigerator will place your grocery order. » The carpet will detect intruders and
local power consumption and help you make full use of off-peak rates. » The thermostat
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Within 30 years humans will begin
augmenting their brains by plugging
the power of tomorrow’'s cellphones
directly into their heads.

— Shawn Carlson, founder of the
Soclety for Amateur Scientists

GREAT CALL

M Highways will handle three
times as many cars. According
to researchers at Columbia University,
vehicles driven by humans use at best
5 percent of a highway's road surface
at any given time. If we let technol-
ogy take the wheel, we could signifi-
cantly increase the volume of traffic.
In one example, Volvo's semiautono-
mous road train wirelessly connects

a stream of cars to a truck driven by

a professional. The self-driving cars
mimic the speed and steering of the
lead vehicle, safely decreasing the
gaps while increasing fuel efficiency.

BUZZ ME |

THE SUPER BOWL WILL
- PLAYED ON YOUR
LIVING ROOM CARPET

oo
T

Not the real game, of course, but a 3D
hologram of the action projected from
your laptop or TV. Current technology
allows the images—assembled from the
footage of 16 cameras—to refresh every
? seconds. One day the halfback screen
will unfold in real time.

M Farmers will grow
caffeine-free coffee beans.
Taking caffeine out of coffee is no easy
chemical feat, which is why decaf
lacks the rich flavor of the high-test
stuff. After years of research, Brazilian
scientists have discovered a mutant
strain of coffee that's naturally low

in caffeine. They won't rest until they
learn how to remove every last drop of
the sleep-retarding stimulant.

M Supercomputers will be

the size of sugar cubes. The
trick is to redesign the computer chip.
Instead of the standard side-by-side
model in use today, IBM research-

ers believe they can stack and link
tomorrow’s chips via droplets of
nanoparticle-infused liquid. This . i

would eliminate wires and draw away w ’
heat. What it won't do is help you
remember where you left your tiny
computer before you went to bed.

PHOTOGRAPH BY GETTY IMAGES (SUGAR)

BE TRULY CONNECTED

summon help if you fall. > Lawn sensors will tell you which part of your yard to fertilize. » The electric meter will monitor
will learn your preferences and adjust the climate in each room as soon as you enter. 5
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HEADS UP

We will find 1ife beyond Earth. There's
a horse race going on right now, and
one of those horses is going to cross
the finish 1line in the next two decades.
— Seth Shostak, senior astronomer, SETI

B A virtual lawyer will help
you plan your estate.

“I don’t mean avatars,” Cisco’s Dave
Evans says. “I mean virtual people—
self-contained, thinking organisms
indistinguishable from humans.”
Sounds crazy, right? But surely you've
seen the magic of CGI. What's to say
you can't attach a lifelike visage to an
interface fronting the crowdsourced
wisdom of the Internet? Give it a nice
head of hair, teach it how to smile, and
you're looking at a brilliant legal eagle
with awesome people skills.

M Vertical farms will feed
cities. There will be 9 billion peo-
ple on the planet in 2050, seven out of
10 of them in urban areas, and every-
one's got to eat. Future food produc-
tion will depend on farmscrapers that
grow pesticide-free crops year-round—
making it much simpler to eat local.
M Connecticut will feed
the world. Tokeep up with all
the hungry mouths, we may just have
to rethink food. The folks at tech
startup Pronutria claim to have dis-
covered an industrious single-cell
organism that converts sunlight, CO,
and water into low-cost nutrients. It
works in tight quarters too. Instead
of a few thousand pounds of crops
per acre a year, we'd be looking at
100,000, according to the company's
research. In other words, the planet's
protein could be produced in an area
half the size of Connecticut.

M Scientists will discover
direct evidence of dark
matter. It mayaccount for 23 per-
cent of the mass in the universe, yet
we haven't confirmed that dark mat-
ter exists. Why? “It’s like a hidden
magnet,” says Dr. Fred Calef of the
Mars Science Laboratory. “You can
see what it pulls but can't see the
source.” Theoretical physicist Michio
Kaku believes the proof we seek could
arrive within 15 years, helping us to
unlock the origins of our universe,
and maybe even open the door to
another one.

B Navy SEALs will be able
to hold their breath for 4
hours. Advances in nanotechnology
will help us overcome not only illness
but also the limits of being human.
For example, robotic red blood cells
called respirocytes could each hold
200 times the oxygen of their natural
counterparts, enabling a man on a
mission to, say, hide out underwater
for half a day without a scuba tank.

WITHIN 20 YEARS
The first fully
functional brain-
controlled bionic
limb will arrive.
WITHIN 30 YEARS
Soldiers will use
exoskeletons to
enhance battlefield
performance.
WITHIN 40 YEARS
Nanobots will
perform medical
procedures inside
our bodies.
WITHIN 50 YEARS
Doctors will
successfully
transplant a lab-
grown human
heart.

WITHIN 60 YEARS
Digital data (texts,
songs, etc.) will
be zapped directly
into our brains.

Tunawill be raised on farms.

Ah, the bluefin—powerful, dangerous, graceful . . . and delicious served raw.

Long reproduction cycles and a migratory lifestyle make it hard to tame, though.
Pioneering fish farms in Mexico are now raising the species, fattening tons of fish
in massive underwater pens. Similar efforts are underway in the U.S., Japan, and
the Mediterranean.
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THINK HYPERSONIC MISSILES, ION ENGINES,
AND FARM-FRESH HOMES.

! M Robots will rule the LV 21st century, sports should require

E games! China started hosting the modern skills like programming and

i International Humanoid Robot Olym- mechanical prowess.” We say let's get

E pic Games in 2010, and inventor Dean started. By 2100 we hope to design

i Kamen is pushing for high-tech com- the android version of Michael Phelps.
i petitors in Rio de Janeiro in the sum- = =st=sossssssssssssscssessomeanmesses
| mer of 2016. “The original Olympic M The Pentagon will say

i skill sets were javelin throws, wres- goodbye to large submarines.

i tling, and fighting skills that countries =~ With the steady improvement in

i needed for defense,” he says. “In the sonar technology, our subs are

already hard-pressed to evade detec-
tion. In the future, underwater robots
with laser radar or other nonacoustic
sensors will make the seas virtually
transparent. So how will we deploy
our nukes? Hypersonic missiles
launched from our own shores will
reach any target in the world within
1 hour.

IN THE LONG l We're all gonna die.

— — MythBusters host Jamie Hyneman
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WITHIN 50 YEARS We will fly the friendly skies without
pilots onboard. And renewable energy sources will
surpass fossil fuels in electricity generation.

WITHIN 60 YEARS We will activate the first fusion
power plant. And we will wage the first battle in space.
WITHIN 100 YEARS The last gasoline-powered car will
come off the assembly line.

¥ Peoplewill grow their
own homes.

3 3 The sustainable house of the future will be
constructed from living, breathing trees coaxed
into intricate patterns. Unlike this dollhouse,
the Fab Tree Hab takes at least five years to
rise to a full-size abode. After starting out on
a farm, it can be transplanted to the address

of your choice. You might need a few decades,
though, to make it MTV Cribs—worthy.




you sleep.

virtual worlds.

2 Doctors will check your in health, technology, and medicine
vital signs around the

clock via tiny sensors.

> Stomach chips will | ScifentJ.'.sts will map the only a matter of time until someone
monitor your diet to quadrillion connections gets to blow out all those candles—
help you lose weight. between the brain’s neurons. especially if you toss in a breakthrough
> Spinal cord implants Quadrillion sounds like a made-up on the scale of antibiotics, says David

> Brain chips will let you
absorb data while

) Brain interfaces will

1
]
i
1
i
will reverse paralysis. i number, but we assure you it’s real. Ewing Duncan, author of When I'm 164.
i
1
1
:
help you fully inhabit ]
1

FUN

FOR

THE WHOLE FAMILY

WILL REACH '
THE STARS

—

If you're thinking of making the trip to Alpha Centauri,
pack plenty of snacks. At 25.8 trillion miles, the voyage
requires more than four years of travel at light speed,
and you won't be going nearly that fast. To complete the
journey, you'll have to rely on a scaled-up version of
the engine on the Deep Space 1 probe, launched in 1998.
Instead of liquid or solid fuel, the craft was propelled
by ions of xenon gas accelerated by an electric field.

build a tower 963 million miles high. It
would stretch past Mars, Jupiter, and
Saturn and stop roughly halfway to
Uranus.

M One of us will celebrate

a 150th birthday. Our money's on
Keith Richards. Given recent advances

and the rise of genome science, it's

Those connections hold the answersto =~ What are your odds of living to see our

questions about mental illness, learn- predictions come true? There are more
ing, and the whole nature versus nur- than 300,000 centenarians on the
ture issue. If every one of them were globe already—and one hearty soul has

a penny, you could stack them and reached the age of 122. PopMech

NINVHIINYYINDDd

w

2T0% YIEW




Are you living your dream?

www.KubotaStrong.com
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© Kubota Tractor Corporation, 2012
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Today's home tech and how
it's shaping the house of
tomorrow.

p-96

Search for aliens with your
computer. Find E.T. with
SETILive.

p. 112

DECEMBER 2012 » POPULARMECHANICS.COM 95

How to ensure your data
survives the next century
and beyond.

p. 114

PopularMechanics

HOME SCIENCE TECH AUTO ADVENTURE

HANGON
TﬂgTHﬁT\-aflv}t'&-- A
PLYMOUTH

NEONY -« =~

10 UNEXPECTED"CLASSIC

CARS OF THE FUTURE.
p.128

Build our sturdy knock hockey
table, and keep this classic game in
the family for years to come.
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Home

- FIXING
HOLIDAY
LIGHTS
-CORDLESS
JIGSAWS
*ROOF
VENTING

(R

BY ROY
BERENDSOHN

THE HOUSE OF THE FUTURE m

The World
of Tomorrow

-

HOW LEADING-EDGE TECHNOLOGY TODAY WILL HELP
BUILD A BETTER HOME TOMORROW. sy pavio AGRELL

uying a home means investing in the future. But the house you're in today
won't be entirely compatible with your needs tomorrow. Rising costs—and,
in some cases, dwindling availability—of energy and water are changing
how our dwellings function. Meanwhile, social trends dictate not only how
we build homes, but also how we live in them. The industry is responding
by developing construction methods and materials that outperform any-
thing used in the past, while automated systems help homeowners do
more with less. That may sound like we're on the road to domestic auster-
ity, but, well, we're not. "We don't have to choose between being respon-
sible and keeping our quality of life," homebuilder Ron Jones, of Placitas,
N.M., says. "We can have both." Here, PopMech explores emergent systems
and anticipates how they'll shape the house of tomorrow. Are you ready?
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Virginia
Tech's
award-winning
201 Solar
Decathlon
entry, the
Lumenhaus,
points the
way forward.
Made largely
of recycled
materials, it
includes solar
power, an
open plan,
convertible
countertops,
movable
interior and
exterior
panels, and
other smart
details.




GIVE THE BRIEFCASE THAT WILL
NEVER GO OUT OF STYLE
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170 Piece Set 150 Piece Set 123 Piece Set 85 Piece Set

STANLEY® STORAGE MAKES THE PERFECT HOLIDAY GIFT

Try a new gift idea this Holiday Season. The Stanley”line of K -
mechanics tool sets are sure to stay in style longer than any -
other gift. Whether your special someone likes to tinker with
cars or tackle DIY projects, there's a set to suit anyone's needs
perfectly. Each set features chrome vanadium for added

durability, a rugged carrying case for convenient storage and a - *
STANLEY lifetime warranty. They make the perfect holiday gift. Sl
® &

stanleytools.com © 2012 Stanley Tools
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Construction

CHEAPER, FASTER, AND MORE
DURABLE PREFAB SYSTEMS WILL
REPLACE LUMBER FRAMING.

Home Automation
SMART HOMES MONITOR THEIR OWN
EFFICIENCY—AND ALSO MAKE LIFE
EASIER AND SAFER.

In smart homes a
single device—
often a smart-
phone—controls
lights, appliances,
heating, irrigation,
and even door
locks to better
suit the home's
function at a
given time. Smart
thermostats, such
as the Nest, study
how you live and
make adjustments
to fit. The more
sophisticated the
automation, the
more efficient and

Tomorrow

The home will be
equipped with a
central nervous
system that will
sense and analyze
all appliances and
systems, making
adjustments when
needed. It will
send us messages
to tell us we're
out of milk and
even order it for
us. Biometrics will
replace the key:
We'll unlock doars
via a handle that
validates our
thumbprint before

Lightweight concrete like this will be
poured to create entire prefab homes.

- Some stick-framed
Today

homes aren't durable
enough to survive the life of their
mortgage. That's partly due to
cost-cutting construction methods
that undermine quality. But
whenever many parts, each with
inherent flaws, combine to create a
single structure, problems arise.
One solution is to prefabricate
whale exterior walls in a factory.
Prefab homes aren't a new idea,
though they're often associated
with cheap, flimsy, or temporary
structures. But high-quality modular
systems that feature concrete-

based panels, wood composites, or
structural insulated panels are changing that
perception. Insulated wall units arrive on-site
with window cutouts and electrical and
plumbing conduits in place. "This is cost-effec-
tive and reduces building-site errors," says New
Mexico builder Ron Jones, a National Association
of Home Builders consultant.

- Massive parts, including

Tomorrow 2 .

entire walls and roofs, will be
poured from autoclaved aerated concrete, a
porous, lightweight product with great strength
and excellent insulating properties. These
sections will be lifted into place on-site by
cranes. The home's window assembly will be
prefabricated too. The receiver jamb will arrive
preinstalled in a wall, and a sash assembly will
be added using a weatherproof lever-lock
mechanism. To change window styles or replace
a damaged window, homeaowners will simply
unlock the levers on the interior jamb and put
in new panes.

comfortable a activating the
home can be. circuit.

MARIANNE CUSATO
Urban designer
and author

“Young people are
very interested in
modular homes.
They can see past
the image of the
double-wide trailer.
We're not building
trailers but
something 10 times
better than a
site-built house.”

AN3IHIIM

Automation made easy: The
Nest anticipates your needs
and adjusts accordingly.

rather live in a
diverse, walkable
community, while

boomers are going
to be more open
to the efficiencies

Social Trends

Echo boomers—

Tomarrow

Echo boomers will

PERCENTAGES OF ECHO
BOOMERS WHO CONSIDER THESE the children of Ir;'fe"‘fgf'fofré‘lgzear become not only gzi'l‘&?:“!?éusato
(FSES‘SESE? T:gﬁcyo L%%%%nggup) baby boomers— ge ity t K the largest group Tgh m

: don't want sprawl- Proximity to wor of homeowners SaVS: LS

P d sh ; : Iso be far more
ing, suburban ang. anapping. since their £.50
. hor'nes Data We're changing arents but likely to use
: this idea of p plumbing and

homebuilders too.

That shift could
that help save

ztpiilli}r;meen; for water and energy.

houses. “Echo o

collected by real
estate consul-
tants RCLCO

™,
2% show that

SWIMMING two-thirds would
POOL

. heating systems

location, location,
location," says
urban designer

Marianne Cusato.

%

1%
FORMAL

DINING ROOM
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SO WHY ARE WE THE ONLY
ONES TO OFFER [IT?

IT MIGHT SEEM LIKE A SMALL DETAIL, BUT IT'S INDICATIVE OF SOMETHING MUCH BIGGER. OTHER CAR COMPANIES HAVE LOWERED
YOUR EXPECTATIONS FOR WHAT A COMPACT CAR CAN BE. MAYBE THEY'VE LOWERED THEIR OWN EXPECTATIONS. WHEN WE DESIGNED
THE ALL-NEW DART, WE BUILT IT FROM SCRATCH WITH EVERYTHING WE'VE EVER WANTED IN A COMPACT CAR. AND, SOMETIMES,

TWO OF EVERYTHING. THAT'S WHAT YOU CAN DO WHEN YOU AREN'T MODIFYING LAST YEAR'S MODEL, BUT INVENTING THIS YEAR'S.

winen M DCHIDE //

New RULES

RALLYE MODEL SHOWN WITH OPTIONAL FEATURES. DODGE IS A REGISTERED TRADEMARK OF CHRYSLER GROUP LLC.
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Energy

SOLAR ENERGY NOW TURNS ROOFS INTO POWER GENERATORS, BUT FUTURE
HOMES WILL GO ONE BETTER, USING LESS ENERGY OVERALL.

- Our homes consume a quarter of the nation's energy, and
Today . y
heating and cooling alone can guzzle up to 60 percent of a

typical household's $2200 annual energy bill. But modern temperature-
control systems use a fraction of the energy they did a generation ago,
and the appliances are downsizing. Some furnaces today are no bigger
than a three-drawer cabinet. The number of homes with ultralow energy
demands is also increasing, thanks to tight door seals, high-R insulation,
and low-U windows, which can help reduce bills by up to 90 percent.
(High-R and low-U factors indicate better insulation and greater resis-
tance to heat conductivity, respectively.) Still, a third of the home's
energy is used to heat water. The roof can provide the solution: It's a
gigantic heat sink, absorhing solar energy from above and heat from
rooms below. This energy can be used to heat water and rooms.

A roof can also generate electricity via
photovoltaic peel-and-stick film applied
directly to a metal roof or with roofing
shingles that contain solar arrays.

- Sophisticated heating and
Tomorrow . . .
cooling systems will monitor
current weather forecasts to keep conditions
comfortable. Heat-transport fluids developed
by the University of Maryland contain
heat-absorbing nano-size particles that move
through tubing under the roof deck, trans-
porting waste heat to a heat exchanger.
Improved photovoltaic roof panels will become
efficient enough to power separate circuits
that feed LED lights, computers, and other
electronics. Windows will help out as well.
UCLA researchers have developed a transpar-
ent PV film that is applied directly to glass.

==

o

DONALD PRATHER
Air Conditioning
Contractors of
America

“Today'’s heating
and cooling
equipment is
already more
advanced than
what was used in
the space shuttle.
In a hundred
years we'll need
four-year degrees
to service
equipment used in
the home.”

Peel-and-stick
photovoltaic
solar panels
can replace
traditional
systems that
are high-
maintenance,
bulky, and
expensive.

Septic
holding
tank

Particle .
filter

i Electrochemical
reactor turns
o~ waste into fuel

Decontaminated
water

Future homes will borrow technology
from Caltech's award-winning toilet.

Water

RISING RATES AND DWINDLING
RESOURCES WILL ENCOURAGE US

TO USE LESS.

Water rates soar
as municipalities
grapple with
economics,
infrastructure
upgrades, and
droughts. But
water usage—and
bills—are slashed
in half by
installing low-flow
showerheads and
faucet aerators,
fixing leaky pipes,
and retrofitting
toilets with low-
or dual-flush
devices. Outside,
moisture meters
and soaker hoses
manage irrigation
better. Rain
collectors and
drought-resistant
plants complete
the equation.

Tomorrow

Local govern-
ments will relax
restrictions on
graywater
systems that
recycle non-
sewage waste for
nonpotable uses,
The rising cost of
municipality-
supplied water will
lead to sophisti-
cated monitoring
devices that track
each and every
drop—to the
dollar. Suddenly,
Caltech's vision of
a better toilet—a
solar-powered unit
that recycles
water and turns
waste into fuel
(above)—doesn't
seem so
far-fetched.

AVERAGE INCREASE IN WATER

RATES ACROSS

30 MAJOR U.S.

) CITIES SINCE 2010 )
(SOURCE: CIRCLEOFBLUE.ORG)
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With APC Back-UPS, your

digital life goes on...

even when the
power goes off.

Preserve what’s most important to you.

Reliable power backup for 24/7 availability

Whether DVRing your favorite show, updating your Facebook status, or playing a live
networked game, you depend on your home electronics every day, all day. That’s why
APC™ by Schneider Electric™ has designed battery backup solutions that protect the
constant availability and connectivity you expect...and depend an.

Peace-of-mind protection on two levels

When the power goes out, our popular Back-UPS™ units go to work. They instantly
switch your home technologies to emergency power, allowing you to work through
brief power outages or safely shut down your systems so you won't lose valuable
files—such as digital photos and media libraries. They also feature surge outlets to
guard your electronics and data from “dirty” power and damaging power surges—even
lightning.

So you get two levels of protection in every APC Back-UPS unit!

Energy-saving insurance for what matters most

Our Back-UPS units protect your home office, digital living and home media
applications, notebook computers, DVRs, and gaming applications. And since we
now offer energy-efficient models that reduce electricity costs through unique power-
saving outlets, you can realize true energy savings regardless of the applications you're
backing up. Throughout your home, the APC Back-UPS is the cost-saving insurance
you need to stay up and running and reliably safeguarded from both unpredictable
power and wasteful energy drains.

APC power protection @ . @ -
products are available at: °tﬁcemx I Office pEPoT

Power up to WIN 10of 7 APC BR700G Battery
Back-UPS units (a $130 value)!

Visit www.apc.com/promo Key Code u851v Call 888-289-APCC x8417

©2012 Schneider Electric Industries SAS, All Rights Reserved. Schneider Electric, APC, Back-UPS, and Legendary Reliability are owned by Schneider Electric, or its affiiated companies in th
8-2508_GMA_US

States and other countries. All other trademarks are property of their respective owners. www.schneider-electric.com * 99

a Keep your electronics up and
your energy use down!

ES Series

The ever-popular ES models are priced affordably yet provide
enough extended runtime to allow you to work through short
and medium power outages. Some power-saving models
have been designed to actively reduce energy costs.

The energy-efficient ES 750G
The ES 750G boasts innovative power-saving
outlets, which automatically shut off power
to unused devices when your electronics are
turned off or asleep, eliminating wasteful
electricity drains.

+10 outlets

+ 450 watts [ 750 VA

+ 70 minutes maximum runtime

- Telephone/network protection

The best-value ES 550G

The ES 550 uses an ultra-efficient design

that consumes less power during normal
operation than any other battery backupinits
class, saving you money on your electricity bill.
+Boutlets

«330 Watts /S50 VA

= 43 minutes maximum runtime

+ Telephone/network protection

ArC

by Schneider Electric

& United
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A _lce? Not for this
3 hoekey ‘Isabel.Pedroza,
10 stands tall against

El‘i-ullu Muscarotas. 8,
~3 t_rades shots wi
. ,hrother Dleg 1.

ONIMIIM m \

Early Adopter

THE STURDY CONSTRUCTION

OF THIS KNOCK HOCKEY —

TABLE MAKES IT AN
HEIRLOOM-IN-WAITING. 5/10

Introduced as Nok Hockey in 1942 by the AGES: 8+

Michigan-based Carrom Company (pun alert!),

this classic game requires driving a puck on the BUILD TIME:

correct angle with the right amount of force— 2 HOURS ("8
just like ice hockey. Though the players wear no P—— 1]
padding, the competition is as fierce as it is PARTS COST:

addictive. The playing surface of a store-bought $40

knock hockey game is usually made of particle-

board. We chose birch plywood for durability.
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Prep the base, cut out the goals, and attach one short rail

1. Use fine (120-grit) sandpaper to smooth out any sharp edges or
corners on the base. Prime the top, bottom, and sides with latex
paint and let dry. Add twao light coats of colored gloss paint to one
side of the base and let dry. We chose a bright blue spray paint.
You may opt for a brush or roller; just be sure that the finishing
coat is uniform so that the playing surface is slick.

2. 0On the center of the face of each short rail, make marks % inch
from the bottom and 1inch from the top. Place additional marks
2% inches on either side of the bottom-center spot. Draw a line
connecting the three marks along the bottom of each short rail,
and then freehand an arc connecting the ends of that line with
the top-center mark. These are the goal outlines. Drill 3/s-inch pilot
holes at the end of each line, then cut out the goals.

3. Apply beads of wood glue along the bottom of the inside face of
one short rail and along one short edge of the base. Center and
press the rail against the base. Drill two */:e-inch pilot holes about
2 inches from the outer edges of the goal, % inch from the bottom
of the rail. Drive 1%-inch 4d galvanized nails into the pilot holes.

Attach the long rails, second short rail, and corner bumpers

1. Apply beads of glue to the bottom and one end of one long rail,
and to the edge of the short rail protruding to the side of the
base. Press the long rail against the base and the short rail. Drill
four pilot holes through the rail into the base. Add three more pilot
holes vertically along the edge of the short rail into the end of the
long rail. Nail the long rail into place. Repeat on the other side.

2. Attach the second short rail, using the same method as above.
Glue the corner bumpers into the corners.

Affix the goal blocks, and paint the blue lines

1. Mark a spot 9 inches from each short rail, on center with the goal.
Apply glue to the bottom of each goal block, and place one corner
flush with each spot. Drill two ¥-inch pilot holes through each
block into the base, and drive a %-inch No. 8 screw into each hole.

2. Make two marks 18 inches from each short rail, and mask off a
#-inch space to the side of each mark. Paint, let dry, remove tape.

> One 2 x 4-foot piece of smooth %-inch
plywood (base); the project shown here
uses birch, but you may choose to use
maple or even pine, provided the surface
is level and uniform

> 2 pieces of 1x 4 pine, 48 inches long
(long rails)

> 2 pieces of 1x & pine, 25% inches long
(short rails; the arched goals will be cut
out of these rails)

> Two 3%-inch squares of 1 x 4 pine; these
are cut in half diagonally to form the
corner bumpers

& Two 1%-inch squares cut from 1 x 4 pine
(goal blocks)

> One 2%-inch-diameter circular piece cut
from 1 x 4 pine (puck)

> Two 12-inch-long pieces of 1x 4 pine cut
to desired shape and size for hockey
sticks

ILLUSTRATION BY MARTIN LAKSMAN; STYLING BY MICHELE ERVIN

T

Diego mea-
sures and
marks the
location of
a playing-
surface
dividing
line.

Adult supervision is advised (and wel-
come here, as the smiles show) because
power tools are involved. Back row from
left: Octavio Pedroza, Isabel's dad, and
Richard Leow, Emilio and Diego's dad.
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NLY A JIGSAW CAN CUT WOOD, METAL, PORCELAIN TILE, AND PLASTICS
IN A NICE STRAIGHT LINE OR ALONG A CURVE. TODAY'S CONTRACTOR-
GRADE CORDLESS SAWS ARE CAPABLE, GO-ANYWHERE TOOLS THAT CAN
HANDLE A RANGE OF CONSTRUCTION, ELECTRICAL, AND PLUMBING JOBS,
AS WELL AS DETAIL WORK. WE TESTED THE SAWS YOU SEE BELOW BY

BOSCH

CRAFTSMAN

RIPPING PLYWOOD AND MAKING TIGHT TURNS. WE WERE PLEASANTLY
SURPRISED TO SEE HOW POWERFUL THEY ARE.

kes: None.

HITACHI

shift.

MAKITA

Allen-adjusted

BY ROY BERENDSOHN

MILWAUKEE

DJsIrkes None.

TIE:

* Best

Overall

JSH180-01 1569 : CJ18DSL BJV180 2645-20
[ranne 3 [FankinG 3 [AncivG 3 [Fankivg 3 [RavcinG 3
Price: $328 4 Price: $60 2. $280 ¥ Price: $129 f Price: $440 i Price: $130 ¢
(kit with two 4 (tool only) (k|t wnth one ¥ (tool only) ¢ (kit with two g (tool only) 5 =
batteries) ¥ battery) ! ¥ batteries) 3 € m
¢ Voftage 19 2 srreesesmsressszasans Vo![‘age 18 f Vo.'tage 18 :‘ m
Voltage: 18 f e:20 g - Vo]tage 18 E v -
— 4 Battery: L| -ion, Erattery L|-|on. ¢ f Battery: L| -ion, © m
Battery: Li-ion, = 1.5 amp-hours £ ery: Li-ion, 3 amp-hours / Battery: L|-|on. £ 3 amp hours ¢ Z
2.6 amp-hours | : 3 amp hours e =5 g 3 amp-hours =N =
--------------- 4 Chuck Two- ] Chuck: Two- ¢ i e £ Chuck Two- v
Chuck: One-hand © hand insert, two- =~ Chuck Twu~ hand insert, two- - Chuck: Two- v hand insert, one- _
insert, two-hand hand release hand insert, one- hand release k hand insert, two- - hand release ¢
release £ v hand release ¥ £ hand release £ ¥
¢ Werght 59Ib | & Welght 521b F £ We.lght 78b
We:ght 5 4 Ib v ¢ i 6 8 Ib 4 B nght E lo Ib ¥ ¢
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%-in. plywood;  § linear feet 4 ; linear feet %-in. plywood;  § linear feet ¥
linear feet £ ripped: 40 4 get ripped: 100.5 i linear feet £ ripped: 101 €
ripped: 75 ¥ 2d: 107 g ripped: 82 b .
- ¢ Likes: Onboard Likes: Steamed * - g Likes: The race |
Likes: The ¢ storage makes Likes: This saw past the stal- Likes: It's £ was too close |
second-lightest spare blades Y combines speed wart Bosch and | compact and E to call between =
tool in our test readily available. - and power with the Craftsman | solid and cuts | this saw and v
is compact and f endurance. Its in the plywood © consistently the DeWalt. It |
smooth- cuttlng. ¢ Dislikes: cutting action test; also cut k square thanks | churns through
4 Granted, it's is smooth, even arespectably to a stout chuck | cuts like a loco- ©
Dislikes: Bevel inexpensive, but | in a tight radius. - smooth &4%-in.- propelled by g motive hurtling
adjustment 4 it lost the cut- And it has radius curve. i /J—m -thick K down the track, =
requires an Allen ting contest by tool-free bevel 5 drweshaft ¥ aided in part by
wrench; a $328 a long shot. adjustment. Dislikes: Pesky R/, =-=essesemeunne -~ B its extra welght.
saw should cut Allen-key bevel Dislikes: The g £

i ¥
more on a single -

charge.
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NllefsYN'FSl PRO MODELS VERSUS THOSE FOR OCCASIONAL USERS
Not everyone needs a pro-quality power tool. If you rarely use a jigsaw, there are plenty of inexpensive models
to choose from. You'll find our review of four budget-priced saws at popularmechanics.com/jigsaw.

bevel—again!
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CHANGE BITS WITH
A SINGLE CLICK TO

TACKLE ANY PROJECT
FULLY LOADED.

' .9

WORXSD.com




from the
ASNes

After 20 years of smoking, I've
taken back my freedom. Now |
can smoke virtually anywhere.

No guilt. No odor. No ash and
no pausing life when | want to

light up. I've chosen b |
over tobacco.

C’'mon guys, we're all adults.
Isnt it time to rise from
the ashes?

Stephen Dorff

NIC CIGARE

+ Freedom to Smoke Anywhere « No Tobcacco Smoke, Only Vapor « Flavors Made in the U.S.A.
! OR SALE TO Mit blu e lect } I ! ot been evaluated by the Food

ninistration; nor are they intendedio treat, prevent or cure any disetise or condifion. @2012 LOEC, Inc: blu™, blu eCigs® and

blucigs.com/StephenDorff
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“PlasmaCAM is a
well thought-out tool. The software is
incredible. I can quickly go from concept to a
finished part. I haven’t seen anything we can’t
do with this machine. It has saved us so much
time and effort, it’s just incredible!”

-Jim, Custom Turbo Engineering

(719) 676-2700 » fax (719) 676-2710 » www.plasmacam.com
PO Box 19818 « Colorado City, CO 81019
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Home Clinic

BY
DAVID AGRELL

PHOTOGRAPH BY PHILIP FRIEDMAN

How to Fix a String _
of Mini Lights

Every year | experience the same disappoint- l'
mentaround the holidays: When lunpack /,
the previousyear's minilights, they almost

always don't work. Even replacing a bad bulb

ortwo doesn’tseem to remedy the problem. /)
Are these lights worth saving, or should | just

give up and buy new ones?

‘ You're not alone on this one. At
— some terrible moment in early- to
mid-December, we can almost hear
the collective sigh of dismay as
good people around this land untan-
gle and plug in strings of bad mini
lights. Above the din we also hear a
few expletives, because the mass-
/ produced sets can be pricey. Your
impulse to fix them is noble, but the
task should not be undertaken lightly (sarry, unavoidable pun), because
the strands contain scores, if not hundreds, of tiny incandescent bulbs.
Which one is the culprit? Or are there several burnouts?
Regardless, don't give up. With a few handy tools and a modicum of
holiday spirit, mini lights can be repaired.
First step: diagnosis. You need to figure out if it's actually a bad bulb
causing the malfunction or something else. Keep in mind that smaller sets
) are wired in series—that is, the electrical current must pass through each
TheK:':’h:; individual bulb in order to complete the circuit and illuminate the set. Larger
Pro ﬂ?av strings often feature two or more series circuits wired in parallel, which
look like | explains why sometimes just a section of the strand won't light up. Often,
;g;’;:‘:; simply replacing a bad bulb will fix the entire set or at least a section of it.
a powerful But locating the faulty bulb can be tricky. You'll need either a set of
tool for | basic electrician's tools or the LightKeeper Pro ($19.95; light
diai’;‘?:‘ﬁ keeperpro.com), a dedicated tool that combines a voltage detector, a bulb
ing faulty | remover, bulb and fuse testers, and a shunt repairer. More on that later.
lights. If you're lucky, simply plugging in the mini lights will reveal a bad bulb. o

AN3IHIIM

Aluminum wire wrapped around the copper posts at the base of a mini
light bulb. If the bulb’s filament breaks, the electrical current
burns off the shunt’'s oxide coating and turns it into a conductor.
This lets the current bypass the bad filament to complete the circuit.

a olanits



You're demanding. You know it's what every job requires. It's why Shurtape
is made to uncompromising standards. To perform consistently. To apply Shu f
easily. To meet the demands of those who know that good enough isn’t.

For more information, go to www.shurtape.com.

© 2012 Shurtape Technologies, LLC




BUILD-IT-YOURSELF

4WD MINI-BEEP.

Use Your PARTS...or Our KITS...
or a little of each!

B GO ANYWHERE - 4WD POWER!

I's Ingenious and it REALLY
WORKS! It's a 4/5 scale of a
4WD WWII Jeep®. Pulls trailers
and Implements, dozes gravel
and snow, drives off road, goes
almost anywhere...

Tog/atored Tradem y It's even AMPHIBIOUS!

e BUILD PROJECT OF A LIFETIME~

...from our PLANS using your parts & materials... or
our KITS... or a little of each! Our Manual walks you
through this remarkable D-I-Y project. 170+ page
Manual packed with over 35 complete Body con-
struction drawings, more than 250 detailed “how-to-
build” photos, and simple step-by-step instructions.

GET Body Plans/Kit Assembly Manual
www.STRUCK-KIT.com

GET the MANUAL now! Also receive a $60
: Refund Certificate & FREE Action Demo DVD!

RUCK-KITe Dept PM1212e Box 307 # Cedarburg, WI 53012
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"Bad" may just mean it needs to be
seated more firmly in its socket. In
any case, you can remove and test
a bulb using the LightKeeper Pro or
a multimeter. If you install a new
one, make sure it has the proper
voltage rating or you risk damaging
the whole set.

Fixing a string of lights isn't
always that simple. All or part of
it may be dark because of a bro-
ken filament or a sketchy shunt
(see glossary). If a bulb's filament
breaks, the shunt is supposed to
redirect current through the base
of the bulb, maintaining the elec-
trical circuit. You can fix a faulty
shunt with the LightKeeper Pro.
Simply plug in the strand, remove
a bulb that's in or near the dark-
ened section, and insert the tool
into the bulb's socket. Pulling the
trigger activates a piezo circuit,
which sends a high-energy pulse
through the set. After about 20
pulses, any faulty shunt should
be activated.

If you're still having trouble
locating where the circuit is bro-
ken, try using a voltage detector.
There's one built into the Light-
Keeper Pro, or you can use an
electrician's model. Still nothing?
Check the fuse located behind a
small sliding panel on the male
end of the plug. If it's fried (you
can check it with the LightKeeper
Pro), be sure to replace it with a
new one of the correct rating,
which should be indicated on the
plug. And if all else fails, buying a
new string may be irksome, but at
least it'll keep some small part of
your holidays bright.

ASK THE EDITORS.

Send your questions to
pmhomeclinic@hearst.com or
to Home Clinic, Popular Mechanics,
300 W. 57th St., New York,

NY 10019-5899. While we cannot
answer guestions individually,
problems of general interest will
be discussed in the column.
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Dealing With Popped Nails

Our home is less than 10 years old, but there are a number of places outside
where nails are sticking out of the wood instead of the heads being flush. Some
of these are on our deck handrails, balusters, and trim. | just drive the nails
down, but a few months later they pop up again. How can | fix this problem?

It's annoying, right? Here's what happens: The wood expands and contracts when
humidity increases and decreases, respectively. The expanding wood pushes up on
the nailhead, but when the wood shrinks, it simply slides down the nail's shank.
This process gradually jacks up nails above the surface.

As you've found, driving the nail down is only a temporary fix—it's like playing
Whac-A-Mole but less fun. So here's what you do. Pull out one of the nails and buy
a box of fasteners that are the same size or slightly larger; we recommend hot-
dipped galvanized nails that have either a ring shank or a screw shank. The ring-
shank or screw-shaped depressions increase the surface area and gripping power
of these fasteners. Remove the remaining jacked nails and replace them with the
new nails, or drive stainless-steel or hot-dipped galvanized wood screws in the
holes. Either way, take care not to split the wood. You can avoid this by increasing
the hole's depth or diameter with a drill bit. If you're concerned about maximum fas-
tening power, leave the nail where it is, bore a fresh pilot hole adjacent to it, and
drive a screw there.

Time to Vent

The previous owner of my house remodeled the living room by removing the
ceiling joists, installing collar ties, and building a cathedral ceiling. The problem,
apparently, is that he covered the eaves' soffit vents with perforated vinyl
siding and insulated between the 2 x 6 roof rafters without using baffles under

| the roof deck. Also, there isn't a ridge vent. Should | be worried about damage

to the roof?

The short answer is, yes, you should be worried. Attics are ventilated to prevent
condensation on the underside of the roof deck—heading off damage to rafters,
sheathing, and insulation. In areas of heavy snowfall, ventilation helps stop the for-
mation of those pesky ice dams that collect water and cause it to leak into the roof.
In the summer, ventilation keeps the roof deck cool, which some say can prolong
the life of asphalt shingles. In any case, fresh air should be entering the attic
through the soffit vents before moving unhindered between the rafters and out of
the ridge vent, taking warm, moist air with it.

With your house, the insulation packed between the rafters is blocking fresh air
from moving from the soffits to the ridge. | hate to tell you this, but it looks like you
need to remove the drywall from the ceiling, take down the insulation, inspect the
roof deck for condensation damage (replacing any damaged roof deck and roofing),
install insulation baffles and new insulation, and then drywall. Finally, to complete
the work praperly, you'll need to cut in a ridge vent. This will allow the proper move-
ment of ventilation air from the soffits to the ridge.

| realize this all sounds a bit drastic, but it will help prevent serious damage to
the roof as well as the growth of mold in the roof cavity and on the back of the dry-
wall ceiling surface.

By way of background, the International Residential Code calls for a total vent-
ing area (including that of the ridge vent) of /150 the size of the room's floor space,
though certain conditions, such as the presence of vapor barriers, may reduce that
number. There are several ways you can meet this requirement, so check your
town's building codes to find out what is needed where you live.

When you go to replace the insulation, position the vapor barrier facedown
toward the living space. Be sure not to block the soffit vents; this can be avoided
by installing baffles where the roof meets the exterior wall. Another option worth
considering is to have a contractor install air-impermeable insulation, such as
closed-cell spray foam, directly to the underside of the roof deck. With this method,
you might not need to add a ridge vent. PapMech
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BY MADELINE BODIN

ANSWERING
E.T.'S CALL

TAPPING INTO SETI'S 42-DISH
TELESCOPE ARRAY TO SEARCH
FOR ALIENS.

SETILive volunteers categorize !
the signals they see online. The '
angle of the image is important; !
it can help indicate whether a :
transmission comes from an object |
in orbit or from deep space. !

This is the erratic signal from :
a wobbly satellite. The SETI 1
Institute needs human observers
to help screen out near-Earth
signals such as this.

A “broken” or pulsed pattern
normally indicates ground-
based radio interference.

hrough a radio telescope, a sig-
nal from an alien civilization
would probably look a lot like a
signal from a satellite orbiting
Earth, only fainter. At least
that's what scientists engaged
in the search for extraterres-
trial intelligence (SETI) suspect.

After a brief shutdown for
budgetary reasons, the SETI
Institute is using California's
42-dish Allen Telescope Array
to investigate the 2321 exo-
planets turned up by NASA's Kepler space-based
observatory, which is searching for Earth-like planets.

Jill Tarter, the Bernard M. Qliver chair at the SETI
Institute—and the model for Jodie Foster's character
in Contact—says the most promising window for sig-
nals is from 1 GHz to 10 GHz. Unfortunately, that
range is noisy with everything from GPS satellite sig-
nals to Wi-Fi communications. And computer algo-
rithms can only do so much.

Since February 2012, SETILive has been receiving
help from volunteers who review the data online,
categorizing white lines that appear against a back-
ground of radio static that looks eerily like a starry
sky. Depending on which frequencies the array is
searching, as many as half the views or as few as one
in 10 will show some kind of line. After watching for
several hours, | saw live signals only once, but you
can also examine archived data. Assessments that a
signal might be E.T. send the telescope back for a sec-
ond (and even a third) look at about 10 percent of
the signals.

SETILive is the fruition of Tarter's 2009 TED Prize
wish: "to empower earthlings everywhere to become
active participants in the ultimate search for cosmic
company." If that sounds like a message destined
to attract people wearing tinfoil hats, Tarter is
unconcerned. Even if all that's found are GPS satellite
signals, she believes the search itself has value. It
"holds up a mirror to humanity," she says. "We are all
earthlings. That perspective may help trivialize the dif-
ferences that we all struggle with today." PopMech

AN3IHIIM

SOLOHd 0740M 30dIM/dV A8 HdVHDOLOHd

The Allen Telescope Array in California listens for signals from
extraterrestrial civilizations. To volunteer online: setilive.org.
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N/~ My Daughter Forever

Diamond Cross Pendant

A 23kt gold-plated pendant
featuring dazzling diamonds, and
an inspirational message of love.

From the moment she was born, she has filled your heart
with joy. Now, show your daughter just how dear she is to
you with this breathtaking pendant engraved on the back
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*TRADING
UP YOUR
GADGETS

+WINDOWS ON

A MAC

-SAFETY ON

PUBLIC WI-FI . , ) . i -
ix months away from completing his sociology dissertation in

1992, Robert Runté realized his floppies were readable only by
—es an Oshorne computer—and he was the only person he knew
EY;} I?l\(I:]IJ-I'IEL who still used one (released in 1981, the 25-pound Oshorne is

considered to be the first "portable” computer). So he uploaded
his file to the University of Alberta's mainframe—what could
be more secure than that, he thought. Sure enough, about a
year and a half later his ancient computer died, but because he
had a backup, he didn't mind when the people at the repair

place "all laughed uproariously at

FUTU R E'P HUO FI N G the thought of trying to ﬁnq p‘arts"
YO U R DATA E’;Stizis;l;g'rne in order to fix it. He

Except that years later when he

_ went to retrieve the data, Runté
found the university mainframe he

LEARN THE HABITS THAT WILL had backed up to had been torn
MAKE YOUR DATA LAST FOR down and replaced by Mac servers.
THE LONG HAUL. By meLaNiE pinoLA  (Luckily, Runté had his dissertation
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Ultrabook”;

Give awesome performance.
There's an Ultrabook for everybody on your gift list.

Llve Inspiration

Get the best of Windows™ 8 with INTEL technology. Choose Intel®
technology for the performance you want and the compatibility you
need for a Windows™ 8 experience like no other. Effortlessly run all your
software, apps, and devices—everything just works.

an aff

Find out which one’s right for you at
www.newegg.com/ultrabookwarranty

TAKE IT FROM A GEEK."




GREAT.
CREATE.

(®)RadioShack.

A CELEBRATION OF AMAZING CREATIONS
AND THE PARTS THAT MADE THEM POSSIBLE

THE EMAIL ORB

This mysterious-looking device tells you when you’ve got mail!

This is the time of year when we all want to hear
from our family and friends, so here’s a cool device
you can build that flashes whenever new emails
arrive. It’s a fun, creative project that combines
simple electronics with a bit of craftiness to make
something truly unique. It’s also a great way to learn
how to make your electronic project communicate
over the Internet.

At the heart of the “Email Orb” is an Arduino—a
programmable device that can be used to make all
sorts of interactive projects. Another important piece
is the Arduino Ethernet Shield. Shields are Arduino
add-ons that can do things like control motors, play
sounds or provide a slot for an SD card for storing
data. With an Ethernet Shield, your Arduino can
connect and exchange information online.

We’ve hidden the Arduino and all the electronics
inside of some items we found at a thrift store. The

DIFFICULTY LEVEL:

® @ ® ADVANCED

Arduino is installed inside of a candy tin, and the
LED is mounted inside of the glass bulb from an old
coffee percolator. When assembled, our device has a
cool retro look!

HERE’S HOW IT WORKS:

The Ethernet Shield plugs right into the Arduino.
There is a port on the shield for an ethernet cable,
so you can connect to your network hardware (your
cable or DSL modem, or an ethernet switch). The
electronics are really simple and consist primarily of
a big red LED.

The smarts of this device are in the Arduino program
(called a sketch). With just a few lines of code, we
can tell our Arduino to connect to a remote server
to find out how many emails are waiting for us, and
pulse the LED accordingly—once for each email.

Detailed instructions for building this project can be
found at RadioShackDIY.com.

4



THE EMAIL ORB FEATURES
THESE (R)RadioShack. PARTS:

PARTS
O Arduino Uno Q1 7V battery

O Arduino Ethernet Shield 1 9V snap conrector

O /Omm red LED 0 Size M coaxial

03 /50-0hm resictors DC power plug
1 SPCT toggle switeh U1 Hookup wire, franded

I |

:I'““

This is just one of many possibilities. For example,
imagine a “smart” holiday ornament that checks the
weather online and glows to let you know when it's

going to snow! Switch

TRl

By Ken Murphy

enercell

Enercell 9V
Battery

IC Power Plug

To see “how-to” project videos and
explore more great creations, visit
RadioShackDIY.com.
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printed out.) Today Runté, a profes-
sor at the University of Lethbridge
in Alberta, backs up to multiple
devices and advises grad students
to send a hard copy of every new
chapter of their all-important the-
ses to the most reliable of off-site
backups: Mom.

Runté's experience points to the
ultimate, inevitable problem with
data storage: All interfaces and for-
mats eventually die. Data storage
consultant Tom Coughlin, founder of
Coughlin Associates, calls it a fight
against nature, saying, "the laws of
thermodynamics are against you."

Such a battle makes for a hazy
long-term outlook. Will your data be
accessible in 100 or even 50 years?
Perhaps, but those data will likely
be in different formats and will cer-
tainly be stored on different media
than they are today. All modern-day
technologies grow ohsolete; either
the hardware breaks or is replaced
by something better, or new soft-
ware takes over for the old, or both.
In 50 years you may have a com-
puter that can read PDFs, but you
might have those PDFs stored on a
medium the computer can't read. Or

Format
Fatalism

LIFE SPAN

2 to 5 years
MAX CAPACITY 650 MB

Portable, cheap, and
can be read by almost
any modern computer.

Those with gold or
silver undersides last
longest.

Fragile, degrades
easily in extreme
temperatures, can
CONS even be ruined just
by markers (it's best
to write on the clear
center ring).

the opposite may happen, with data stored on a readable format but saved
in long-gone file formats. The key to preventing either case is accepting the
nonstop job of staying technologically up to date.

Because there's no single, perfect digital archiving solution, the key to
making our data last forever is good habits. We need to be vigilant, continu-
ally moving our data forward to new formats and keeping it on multiple
devices—before whatever we have becomes obsolete or simply fails. The
best protection we have against data loss is redundancy—and lots of it.
William LeFurgy, manager of the National Digital Information Infrastructure
and Preservation Program at the Library of Congress, says the most impor-
tant thing everyone should do is make copies of data and store those cop-
ies in different locations.

The first of your backups should be on an external hard drive. Look for a
desktop drive (desktop drives tend to be sturdier than portable ones) and
make sure it has the most common input/output interface, USB. Warranties
don't assure long life spans, but they're a good indicator of what to expect,
so find a drive that's guaranteed for at least four or five years. Verbatim's
2 TB USB drive costs $150 and has a seven-year warranty, and LaCie's d2
Quadra Enterprise Class 1 TB drive, $300, is guaranteed for five years.

For long-term archival storage, the media most likely to last a century are
gold-coated Blu-ray discs, thanks to a special protective layer, and film (neg-
atives and video film, as well as microfilm). The promise of a century-long life
span is like a good warranty, giving at least some reassurance that the
product won't hite the dust a week after you start using it. A hundred years
from now, though, you'll also need the hardware to read these media.

Unfortunately, unlike with paper archiving, you can't just put a disk or
drive into a vault and hope to read it in a hundred years. How you store the
media is important; magnetic disks need to be stored away from light and
pollutants such as dust and at about 68 F with 40 percent relative humid-
ity. And long-term storage on any one device or medium can leave you
stranded with an unsupported format. Never get rid of hardware

MAGNETIC HARD
DRIVE

3 to 7 years

3TB

Large capacities,
fast read/write
speeds, can be used
with programs that
automatically sync
files.

The constant
spinning of a
magnetic platter
takes a toll on its
health, and
mechanical failure is
inevitable.

SOLID-STATE
DRIVE

10 years

256 GB

Low risk of
mechanical failure
because no moving
parts, quick startup,
virtually no file
fragmentation.

Expensive, limited
number of times each
bit can be erased
(and therefore can be
written).

SDHC CARD

10 years

4 GB to 32 GB

Portable, no moving
parts, can be read
and written by many
smartphones and
cameras.

Easy to misplace,
limited number of
read/write cycles.

‘s

BLU-RAY DISC

=

10 to 15 years*

25 GB

Unlike DVDs, required
to meet a base level
of scratch resis-
tance, relatively
cheap, can hold up to
25 GB per layer.

Fragile, degrades in
heat and light unless
it's a gold-coated
archival disc.

*100 years with gold coating
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YOU’VE BIEVER SAT IDLY BY BEFORE. THERE’S NO REASON Yﬁ

So if you’re like millions of men who have some degree of erectile dysfunction (ED),
talk to your doctor about VIAGRA. It’'s America’s most prescribed ED treatment.
VIAGRA can work in 30 to 60 minutes and, for some men, in as little as 14 minutes.”

For more information go to viagra.com or call 1-888-484-2472 (1-888-4VIAGRA).
THIS IS THE AGE OF TAKING ACTION.

(sildenafil citrate) wbles

WITH EVERY AGE COMES RESPONSIBILITY. IMPORTANT SAFETY INFORMATION BELOW.
We know that no medicine is for everyone. Don’t take VIAGRA if you take nitrates, often prescribed for chest
pain, as this may cause a sudden unsafe drop in blood pressure.

Talk with your doctor first. Make sure your heart is healthy enough to have sex. If you have chest pain, nausea,
or other discomforts during sex, seek medical help right away.

In the rare event of an erection lasting more than four hours, seek immediate medical help to avoid long-term injury.

In rare instances, men who take PDES5 inhibitors (oral erectile dysfunction medicines, including VIAGRA)
reported a sudden decrease or loss of vision, or sudden decrease or loss of hearing. It is not possible to
determine whether these events are related directly to these medicines or to other factors. If you experience
any of these symptoms, stop taking PDES inhibitors, including VIAGRA, and call a doctor right away.

The most common side effects of VIAGRA are headache, facial flushing, and upset stomach. Less common
are bluish or blurred vision, or being sensitive to light. These may occur for a brief time.

VIAGRA does not protect against sexually transmitted diseases including HIV.

Take VIAGRA about one hour before you want to have sex. VIAGRA works for 4 hours. VIAGRA only works
with stimulation.

Please see Important Facts for VIAGRA on the following page or visit viagra.com for full prescribing information.

*Data taken from a study of 228 men with ED who previously had success with VIAGRA. Of the 115 men who
took VIAGRA 100mg, 35% had erections hard enough for successful intercourse at 14 minutes, and 51% of
men at 20 minutes.

Individual results may vary.

You are encouraged to report negative
side effects of prescription drugs to the FDA. VGUOO762 ©2010 Pfizer Inc. 43
Visit www.FDA.gov/medwatch or call 1-800-FDA-1088. All rights reserved. @
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(vi-AG-rah)

VIAGRA

(sildenafil citrate) wbles

flMPOHTANT SAFETY INFORMATION ABOUT VIAGRA

Never take VIAGRA if you take any medicines with nitrates. This
includes nitroglycerin. Your blood pressure could drop quickly. It could
\fali to an unsafe or life-threatening level.

(ABOUT ERECTILE DYSFUNCTION (ED)

Erectile dysfunction means a man cannot get or keep an erection.
Health problems, injury, or side effects of drugs may canse ED. The

\

J
\

Cause may not be known. J
( ABOUT VIAGRA s

VIAGRA is used to treat ED in men. When you want to have sex,
VIAGRA can help you get and keep an erection when you are sexually
excited. You cannot get an erection just by taking the pill. Only your
doctor can prescribe VIAGRA.

VIAGRA does not cure ED.

VIAGRA does not protect you or your partner from STDs (sexually
transmitted diseases) or HIV. You will need to use a condom.

kVIAGRA is not a hormone or an aphrodisiac.

(\_‘JHO IS VIAGRA FOR?

Who should take VIAGRA?

Men who have ED and whose heart is healthy enough for sex.

Who should NOT take VIAGRA?
* If you ever take medicines with nitrates:

* Medicines that treat chest pain (angina), such as nitroglycerin
or isosorbide mononitrate or dinitrate

» If you use some street drugs, such as “poppers™ (amyl nitrate

>
™

or nitrite)
\- If you are allergic to anything in the VIAGRA tablet =)
(' BEFORE YOU START VIAGRA =

Tell your doctor if you have or ever had:

* Heart attack, abnormal heartbeats, or stroke

* Heart problems, such as heart failure, chest pain, or aortic
valve narrowing

* Low or high blood pressure

* Severe vision loss

e An eye condition called retinitis pigmentosa

» Kidney or liver problems

* Blood problems, such as sickle cell anemia or leukemia

* A deformed penis, Peyronie’s disease, or an erection that lasted
more than 4 hours

¢ Stomach ulcers or any kind of bleeding problems

Tell your doctor about all your medicines. Include over-the-counter

medicines, vitamins, and herbal products. Tell your doctor if you take

Or use:

* Medicines called alpha-blockers to treat high blood pressure or
prostate problems. Your blood pressure could suddenly get too low.
You could get dizzy or faint. Your doctor may start you on a lower
dose of VIAGRA.

+ Medicines called protease inhibitors for HIV. Your doctor may

prescribe a 25 mg dose. Your doctor may limit VIAGRA to 25 mg

in a 48-hour period.

Other methods to cause erections. These include pills, injections,

implants, or pumps.

* A medicine called REVATIO. VIAGRA should not be used with
REVATIO as REVATIO contains sildenafil, the same medicine

\_ foundin VIAGRA.

=

.
GOSSIBLE SIDE EFFECTS OF VIAGRA =

Side effects are mostly mild to moderate. They usually go away after a
few hours. Some of these are more likely to happen with higher doses.

The most common side effects are:
* Headache * Feeling flushed
Less common side effects are:

+ Trouble telling blue and green apart or seeing a blue tinge on things

* Eyes being more sensitive to light * Blurred vision

Rarely, a small number of men taking VIAGRA have reported

these serious events:

* Having an erection that lasts more than 4 hours. If the erection is not
treated right away, long-term loss of potency could occur.

* Sudden decrease or loss of sight in one or both eyes. We do not
know if these events are caused by VIAGRA and medicines like it
or caused by other factors. They may be caused by conditions like
high blood pressure or diabetes. If you have sudden vision changes,
stop using VIAGRA and all medicines like it. Call your doctor right
away.

* Sudden decrease or loss of hearing. We do not know if these events
are caused by VIAGRA and medicines like it or caused by other
factors. If you have sudden hearing changes, stop using VIAGRA
and all medicines like it. Call your doctor right away.

* Heart attack, stroke, irregular heartbeats, and death. We do not
know whether these events are caused by VIAGRA or caused by
other factors. Most of these happened in men who already had
heart problems,

If you have any of these problems, stop VIAGRA. Call your doctor

\right away., J

fHOW TO TAKE VIAGRA 2

Do:
* Take VIAGRA only the way your doctor tells you. VIAGRA comes

in 25 mg, 50 mg, and 100 mg tablets. Your doctor will tell you how
much to take.

« If you are over 65 or have serious liver or kidney problems, your
doctor may start you at the lowest dose (25 mg).

¢ Take VIAGRA about 1 hour before you want to have sex.
VIAGRA starts to work in about 30 minutes when you are sexually
excited. VIAGRA lasts up to 4 hours.

Don't:

* Do not take VIAGRA more than once a day.

* Do not take more VIAGRA than your doctor tells you.
If you think you need more VIAGRA, talk with your doctor.

+ Do not start or stop any other medicines before checking with

k your doctor.

* Upset stomach

J
r’ ; ™
NEED MORE INFORMATION?
+ This is only a summary of important information. Ask your
doctor or pharmacist for complete product information OR

( Go to www.viagra.com or call (888) 4-VIAGRA (484-2472).

J

Uninsured? Need help paying for Pfizer medicine? Pfizer @ H_ﬁ‘: 1
has programs that can help. Call 1-866-706-2400 or visit elp‘:ul (W e
www.PfizerHelpfulAnswers.com. nswers

Distributed by:

Pfizer Labs

Division of Plizer Inc, NY, NY 10017
Rx Only ©2010 Pfizer Inc All rights reserved, Printed in the USA,
VGIF Rev 5 01/10
Registered trademarks are the property of their respective owners.,
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(computers, drives, readers, etc.)
until you've moved the data onto
the next storage media and con-
firmed that it can be read. Often
that means copying not only files
but also the programs, plug-ins, and
drivers needed to read them. Have
a bunch of already obsolete media
lying around—VHS tapes, floppy
disks, and even CDs? Rescue those
files as soon as you can.

Choose your file formats care-
fully too. Open formats trump propri-
etary ones when it comes to longev-
ity. Two decades from now, an
Adobe Photoshop PSD file is far less
likely to be compatible with the soft-
ware of the future than an open for-
mat such as TIFF or JPEG. Likewise,
plain-text files (txt) are better than
Microsoft Word's proprietary for-
mats (.doc and .docx). Almost any
type of text or image file can be
turned into a PDF/A, a special type
of PDF designed for archiving.

Perhaps the most critical step
many of us forget is verifying that
our data is recoverable. Animation
studio Pixar almost lost a year's
worth of work on Toy Story 2 when
someone mistakenly entered a Linux
command (rm*) that wiped away the
files in seconds. The company
checked its backups only to dis-
cover that they had failed. Luckily,
Pixar's technical director had been
waorking from home, so the company
was able to salvage the data from
her personal computer. The moral:
At least once a year, make sure your
backups actually work.

Finally, after following all these
steps to combat fragile media, tech
obsolescence, and failed backups,
there's one last hurdle: making sure
your data can outlive you (if you
want them to, that is). For that, rely
on the same methods of digital
redundancy and add in the analog—
people and paper. Let family mem-
bers know where your data are
stored, how to access them, and
what they should be looking for.
And for documents you truly can't
stand to lose, store copies digitally,
but hold on to some additional cop-
ies in traditional form: on paper.

Digital Clinic

BY
RACHEL Z. ARNDT

BUY SELL COST
Apple iPhone 5* Apple iPhone 4 TO YoU

$199 $150 $49

Out With the Old
Phone, In With the New

| have aniPhone 4, but now I want to get
the new model. I've heard thatlcan sell the
old one online and recoup some of the cost.
Where do | get the best deal?

Every time the latest version of a smartphone or tablet
arrives, a new market for the previous models arrives too.
Some buyers hope they can get decent used smartphones for
less money than brand-new ones, and others think the latest
version is too small an upgrade to justify the higher price. If
you strategize well, you can sell your old phone on this sec-
ondary market for a surprising amount of cash. But before you
can sell it, you have to get it ready for its new owner by back-
ing it up, erasing your data, and restoring the factory settings.
To boost the phone's resale value, you might also consider
using UltrasnOw (a program available on iphone-dev.org) to
unlock it so that it can work on different carriers. Unlocking is
legal but won't work on all phones—Verizon and Sprint
devices, which operate on the CDOMA network, can't be

*Price for iPhone 5 includes a two-year cellular contract extension.
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unlocked to work on AT&T and T-Mobile's GSM networks and vice versa. Finally, box
up the phone in whatever original packaging you have left so it looks as close to
new as possible.

Some electronics stares, among them Apple and RadioShack, have trade-in
programs, and many websites serve as go-betweens for you and potential buyers.
For gadgets such as the iPhone that cause near mayhem when new models come
out, you need not look any further than Craigslist, where a few sentences includ-
ing the state of your phone, your asking price, and any extra features—an intact
warranty, for instance—will be enough to flood your inbox with emails from inter-
ested (and nearby) buyers. As of this writing, a 16 GB black AT&T iPhone 4 could
fetch about $150.

Electronics more than one or two generations older than the current version are
tougher sells, but it's certainly not impossible. Amazon, Best Buy, and Gazelle all
have programs that let you trade your gadgets in exchange for gift certificates. You
rate the condition of your phone—perfect, good, or mediocre—then send it in for
the service to verify your judgment and to receive a gift card. With Amazon's
exchange service, if the phone is worth more than what you guessed, you'll get a
gift certificate for the higher amount, and if you overestimated, Amazon gives you
the option of taking the lower amount or not selling at all. Though all three pro-
grams are nearly identical in process, they aren't in results: At press time, Amazon
offers the most for a 16 GB black ATST iPhone 4—a "like new" phone will get you
$170 and a "good" one goes for $145. Best Buy offers slightly lower amounts—$152
for "perfect” and $145 for "good.” Gazelle is the cheapskate of the group, offering

ADVICE

Joygve HOWSAFEIS
Y AIRPORT WI-FI?

In 2010 Eric Butler developed
Firesheep, a Firefox extension that
allowed anyone on a public network to
access websites—including email and
Facebook—visited by anyone else on that

ERIC BUTLER,
Security expert

network, to demonstrate just how vul-
nerable public networks are. Firefox
has since patched the vulnerabilities
exploited by Butler's program, but we
contacted him to find out how to pro-
tect oneself from prying programs such
as his. "People should really avoid
any service that requires them to log
in unless that website is 100 percent
secure,” Butler says. "Anybody nearby
can pretty much watch what you're doing
unless the website is secure” [its URL
will start with https, not http]. Even
then, information such as bank accounts
and passwords may not be completely
hidden from prying eyes. So, for extra
protection, Butler recommends using

a virtual private network such as
Cloak. “A VPN essentially moves the
problem to someone else,” he says. "It
encrypts everything I'm doing from
where I am all the way to wherever the
VPN is running, which is somewhere in
the cloud.”

AN3IHIIM




“Just ordered my 3rd set of tires from
Discount Tire Direct. All | can say is your
customer service is the best. Thank you!”

— Ealm Melvor via facebﬂuk
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just $145 for a "flawless" phone collector may be just the match for your old Walkman.

and $140 for a "good” one. Prices

are bound to fluctuate as new mod- Cross-Platforming

els arrive, so it's still important to I'd like to install Windows 8 on my Mac. What's the best way to do it?
check all your options before choos- Mountain Lion and Windows 8 can live happily on one machine. There are
ing one. two ways to get Win 8 running on a Mac.

The same services will wark for To run Windows from startup, you'll need to install a bootable version of
much more than iPhones. If you the 0S using Apple's Boot Camp, a program that partitions the hard drive
have something really old, though, and gets your installation running (for the actual installation, you'll need to
you might be better off giving eBay a insert either a USB drive or a DVD with the install media on it). When you
shot. There, an obsolete-technology open Boot Camp, choose to both download and install support software.

After that, the program will run mostly

on its own, pausing only to ask how
large you'd like the Windows partition
to be. If you're using the 64-bit version
of Windows, give it at least 25 giga-
bytes. (You can always delete the parti-
tion later.)

You can also run Windows as a vir-
tual machine—a fully functioning inde-
pendent 0S within another 0S—with
virtualization software. Parallels ($80)
. is a good choice, but as with any virtu-
— alization program, it's not as fast as

running Windows natively from a
A Mrn'r A’r #1 nll' INE r'Tr bootable partition. To get that kind of

performance, plus the flexibility of vir-
FOR PERFORMAN(E PARTS & A((ESSOR'ES tualization, you can double up Boot
Camp and Parallels. First, install Win-
dows 8 via Boot Camp, thereby creat-
ing a separate partition. Then, choose
the option in Parallels to treat the Boot
Camp partition as a virtual machine.
That way you can run a speedy Win-
dows 8 whenever you want, without
restarting first. No matter which
method you choose, using Windows 8
on your Mac will be inherently finicky,
especially because it relies so heavily
on gestures. Hot corners on your Mac
may override Windows when you're in
virtualization software, for instance,
and getting your bootable Windows to
accept right clicks on trackpads
requires special drivers. You'll get most
of this support software with any up-
to-date Boot Camp, and it's also avail-
able on Apple's website. PapMech

AN3IHIIM

{? GOT ATECHNOLOGY
PROBLEM?
ASK RACHEL ABOUT IT.

Send your questions to
pmdigitalclinic@hearst.com.

While we can't answer questions
individually, problems of general interest
will be discussed in the column.

AutoAnything.com AutoAnything 888.591.8565
1,005 of Parts for Performance, Protection &Style  1-Year Price Guarantee
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EXERCISE IN ONLY
4 MINUTES PER DAY

Special Forces looked at it in 1990 and
finally purchased in 2010. Made in
America. Good for ages 10 to 100. For
strong or very weak and ill people.
Diabetes, bad backs, shoulders, knees.
Order a 30 day trial in El;!;{ =]
your home or a free 3z

DVD online or call.

818-787-6460 (& 250FE
RestartFitness.com

DR. COLOF’CHIP
Can Your Touch-Up Paint Do This?

e
o

Fast, Simple, Dramatic, Paint Chip Repairs
.with

m * All Factory Match Colors

* Permanent Chip Repairs
* No Clear Coat Needed
*The Cure for Road Rash

by The Wall 5t. Journal

among paint repair products

See our website for photos

: & video demonstrations
lend
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| 3 kitsizes:$39 " $49 " 559

Drcolorchip.com (866)372-2548

BELOW ISSUE PRICE
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Now Just $6. 95'

Pay less today than collectors
originally paid! Our special plice
tm thm ﬂ-c,om 198" proof set 1\ just

g P ece
sets have been issued f'or over 553(_}.)
$6.95 (#45051). 30-Day No-Risk
Home Examination: Money-Back
Guarantee. NO CLUB TO JOIN; NO
ON-APPROVAL COINS SENT.
International Coins & Currency
62 Ridge St., Dept. N5307, Montpelier, VT 05602
1-800-451-4463
www.iccoin.com/n5307

Need more space?
Build your own
murphy bed.

Piston-lift
mechanism Kit
includes
step-by-step
 construction plans
| and instructional
DVD

Create-A-Bed"
Toll Free 1-877-966-3852
www.wallbed.com

LA

USS GEDRGE H.
FOR NORTHROP

5!15?' CUN-77 CUSTOM 3
UMMAN AND PRESIDENT BUSH

o o e

Toll Free: 868 937-6869

To advertise in the PM Marketplace contact Beth Boyle at (914) 461-3269 or beth@specialaditions.com
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TREATMENT FOR TOTAL PROTECTION

Every car owner wants to prevent wear of his car and keep ~ REVITALIZATION IS A TOOLS-FREE RESTORATION TECHNOLOGY

it in perfect condition as long as possible. XADO products AND PROTECTION AGAINST WEAR

with the Revitalizant help to solve this task. They provide nitalizati
— ation ——

anti-wear protection and tools-free restoration of all

costly vehicle parts.

XADO Revitalizant is a smart, self-regulating

nanotechnology that revitalizes metal friction surfaces,

rebuilds and protects them with a unique diamond-hard  Jeratng curface o s ki i b
ceramic-metal coating. Revitalized car parts restore their i
original volume.

Modified surface has some unique properties such as
high durability, corrosion resistance and low roughness.
Thereafter, revitalized vehicle systems will last 2-4 times Restoration of an engine cylinder's worn surface in just
longer. In addition, a distinctive feature of ceramic-metal 900 miles of normal driving (real surface of an engine cylinder
coating formed with help of the Revitalizant is that it has RO HERR R S Tl

an ability for self-regeneration. XADO products are the
first products in the US auto market that were specially BEFORE
designed to provide a complex approach in treatment for
your car that allows you avoiding expensive repair of all

Revitalizant molecules, when activated by high friction restore
worn metal by rebuilding it with a ceramic-metal layer

treatment

. . Numerous scorings
main car parts in the future. can be seen on the
surface
NOW YOUR CAR HAS A TREATMENT S

AGAINST AGEING! -

AFTER

Revitalization

No traces of scorings are left! Ceramic-metal coating
restores the cylinder's worn surfaces & reliably protects
engine parts against future wear

The scuffs and scratches have been repaired, resulting in a
smooth, glossy surface free of defects. Revitalizant rebuilds
the car friction parts with a diamond-hard ceramic-metal
coating. Not only has the metal been repaired, but it is now
protected against future wear for up to 60,000 miles!

XADO Chemical Group offers you a specially designed
treatment complex for all main vehicle systems.

CERAMIC-METAL COATING

FOR ALL MAIN VEHICLE SYSTEMS



FOR ENGINE SMART NANOTECHNOLOGY FOR YOUR CAR

Atomic

Metal Conditioner i FOR POWER
MAXIMUM T, ' : STEERIG BDSTER

Revitalizant
EX120

Revitalizant
EX120

FOR ALL TYPES
OF FUEL EQUPMENT

e

FOR GEAR BOXES

FOR AUTOMATIC / Atomic Metal Conditioner !
TRANSMISSIONS MAXIMUM
; TRANSMISSION «

Revitalizant

EX120 Due to the two-component formula atomic metal conditioner
MAXIMUM TRANSMISSION provides an additional level of
antiwear protection. It possesses extended restoration for =

worn surfaces and forms a ceramic-metal coating with a =
long-term regeneration capability.

The (1] P-p rOd ucts fO r * Recommended retail price XAD D

each vehicle system | PATENTED PRODUCT GHEMICAL BROUR
FOR MORE INFORMATION OR TO PURCHASE CONTACT

are represented here 888-787-XADO (9236) OR VISIT WWW.XADO.US
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NEVER PICTURED YOURSELF AS A COLLECTOR
CAR OWNER? YOU MIGHT BE ONE ALREADY.

redicting the future of the collectible car market is a tricky game. Some cars regularly
make everyone's list of future classics, but those are no-brainers. Obscenely expensive
supercars, beautifully designed luxury coupes, and beloved sports cars are easy
picks—no one will be shocked when the Scion FR-S and Mercedes SLS AMG are sought
after decades from now. Figuring out which ho-hum family cars, sales failures, and
throwaway compacts will be loved makes for fun conversation. Nobody who bought a
Ford Fairlane in 1966 thought it would one day be highly prized. The same goes for the
Impala, Microbus, Datsun 510, and many other offbeat collector cars. With this in mind
we've sifted through the past 20 years of mainstream production cars in an attempt to
pinpoint the potentially valuable vehicles that might be affordable today—aor in your
garage right now, What are the factors we're using to make our picks? Novelty, rarity,
historical significance, and, most important, the potential for nostalgia. °
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Automot/ve Accessories

Rear Floor Mats

FloorLiner™ is made from a Sturdy Material
that Provides Soft Touch Top, Rigid Core
Strength and Bottom Surface Friction. It is
Digitally Measured to Perfectly Fit Your Vehicle!
Available in Black, Tan or Grey for Cars, Trucks,
SUVs and Minivans.

All-Weather Floor Mats
for Virtually Any Car, Pickup,
SUV or Minivan! Available in
Black, Tan or Grey.

Side Window Deflectors for Virtually any Car,
Pickup, SUV or Minivan! No Exterior Tape Needed.
Also Available in Dark Tint.

Cargo-Trunk Liner Computer Designed Protection for Cars,
SUVs and Minivans. Available in Black, Tan or Grey.

AUTMOMOTIVE
PRODUCTS LIMITED
Specialists in Original Ec{uipment ELL

80 . -44{ - 6 287 Aftermarket Automotive Accessories

Canadian Customers; www. WeatherTech.ca 630-769-1500 » fax 630-769-0300 ©2012 by MacNeil IP LLC

WeatherTech® Store, 841 Remington, Bolingbrook, IL
Headquarters, 1 MacNeil Ct., Bolingbrook, IL
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HUMMER H2

Duesenbergs, El Caminos, and the
Model T are emblems of their era.
The Hummer H2 also falls squarely
into that category. Little more than
a butched-up Chevy Tahaoe, the H2

was loved and hated in equal meas-

ure. The military-themed knockoff
was a hit with individuals with a
type A personality and a need for
some conspicuous consumption. A
huge tax loophole at the time made
it a corporate write-off for everyane
from hip-hop stars to construction
bosses. When the bottom fell out
of the economy in 2008 and green
motoring became popular, the
8-mpg Hummer was vilified, becom-
ing a poster child for everything
wrong with GM and the decade.
Just as suicide-door Cantinentals
and fin-tail Cadillacs embodied the
1960s, nothing says 2000s like a
bright red Hummer H2.

CADILLAC ELDORADO

There is something about a Cadil-
lac, especially the big two-door
personal luxury cars. The Eldorado
lived a nice long life before it was
put out to pasture in 2002, and the
final version was a beauty: a 300-
hp Northstar V-8, crisp, tuxedo-like
styling, and a high-tech but hand-
some interior that just didn't click
with consumers more interested in

SUVs. Its timeless styling and low
production numbers will likely make
it a classic.

b
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Pontiac Aztek

How would a car that regularly tops lists of the ugliest vehicles ever
built end up on a list of collectibles? Because of the Edsel—the pre-
vious most-hated entry is now a highly collectible classic. Call it a
bizarre nostalgia for the ugly duckling. Combine aesthetic infamy
with the likelihood that most examples will end up recycled into tin
cans and you've got the makings of a collectible.
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TOYOTA PRIUS

Love it or loathe it, the - : :
second-generation Prius CHRYSLER MAGNUM

was the car that made

the hybrid market. Sales Will we ever tire of radical station
of Toyota's egg-shaped

nerdmobile spiked as gas wagons” No. The Magnum was a
prices soared, making the gamble for Chrysler when first intro-
Prius an automotive icon. duced. It had huge passenger and
Llagts;g?iggrgseggiagg? it cargao space, enging optioqs galore,
sure as heck gets good a cool logk, and an innovative hatch
mileage. For the better that made loading incredibly easy.
part of the next decade Unfortunately, buyers at the time
and beyond, it set the didn't appreciate this briliant prod-

benchmark other

sutorrakersaimtar uct and it died shortly after its only

refresh. The high-powered SRT-8
versions will be especially prized.
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moTOR OIL

AMSOIL developed the first synthetic motor oil for automobile engines. Others followed.
AMSOIL developed the first extended drain motor oil. Others followed.
AMSOIL developed synthetic oils for boats, motorcycles and diesel engines. Others followed.

Some lead. Others follow.

DMSOIL,

S—

The First in syrithelics ©

To find an installer or Dealer near you, visit

AMSOIL.com/Locator
Or call 1-800-777-8491
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SCION xB

Take conventional styling wisdom out to the shed
and beat it with a carpenter's square: that's the
Scion xB, a Japanese import that mocked the
jellybeanification of mainstream cars. Its right
angles afforded maximum interior space and gave
it critical antistyle street cred. Toyota aimed it at
the youth market, but middle-agers and seniors
bought it for its price, space, and fuel efficiency.
Geeky and counterculture enough to be collected.

Isuzu VehiCross

There’s a distinct possibility Isuzu will be out of business as of this
printing, and the SUV that's easily its most outrageous offering—
the VehiCross—will be somewhat collectible. Probably the purest
concept car to hit series production since the Viper or Prowler, and,
in spite of brilliant styling, sales were in the toilet. Regardless, you
can't see a VehiCross and not do a double take.

JAGUAR XJR

When Jaguar realized it
had become a car
company for old men in
floppy hats, it reengi-
neered its flagship car and
styled it for old men in
floppy hats but made it
out of aluminum. If it had
been released in a
vacuum it would have
been successful, but it
wasn't, and it wasn't.
Still, the lightweight XJ
was a great car, and the
refreshed XJR version
was even better. Jaguar
values tend to rebound
over a very, very long
time frame.

PLYMOUTH NEON

When introduced in 1995, the Ply-
mouth Neon recast the small-car
segment as an acceptable form of
transportation rather than a neces-
sity of working-class budgets. We're
limiting this pick to the extremely
rare launch livery version: white
with five-bubble hubcaps and a roof
rack made famous in the "Hi* com-
mercials. Rust claimed many, and
with the numbers that were made,
these cars are rare to the point of
comedy. In a nationwide search we
turned up zero examples for sale.

HONDA INSIGHT

Two seats and an Atkinson cycle
four-cylinder, an absolute obsession
with weight and aerodynamic per-
formance—that's the first Insight,
The dedication to fuel economy cre-
ated a car that could exist for only
a moment in history. The Insight
basically invented all of the ideas
we take for granted in hybrids. Is

it sexy ar practical? No. But it's a
no-holds-barred, super-duper hybrid
with a nothing-sacred approach ta
engineering. As the paterfamilias of
the breed, it seems like an obvious
choice for collectibility.
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Chicago Doctor Invents Affordable Hearing Aid
Outperforms Many Higher Priced Hearing Aids

Reported by J. Page

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

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

industry” - Dr. Babu, M.D.
Board Certified ENT Physician

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

cell phones and digital cameras

had fallen.

Since Medicare and most private
insurance do not cover the costs of
hearing aids, which traditionally run
between $2000-$6000 for a pair, many of
the doctor’s patients could not afford the
expense. Dr. Cherukuri’s goal was to find
a reasonable solution that would help
with the most common types of hearing
loss at an affordable price, not unlike the
“one-size-fits-most” reading glasses
available at drug stores.

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

Inspiration from a
surprising source

The doctor’s inspiration to defeat the

FDA-Registered
Save Up To 90%
Free Shipping Available

100% Money Back Guarantee

Batteries Included! Comes Ready To Use

Designed By A Board Certified Ear, Nose and Throat (ENT) Doctor
Doctor-Recommended , Audiologist-Tested
¥ %k -Rated, #1 Selling Hearing Aid on Amazon.com

pe

phone he had just purchased. “I felt that
if someone could devise an affordable
device like an iPhone® for about $200
that could do all sorts of things, I
could create a hearing aid ata
similar price.”

Affordable Hearing Aid
With Superb Performance

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

Tested By Leading
Doctors and Audiologists

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

Doctors and patients agree:
“BEST QUALITY SOUND"”
“LOWEST AFFORDABLE PRICE"

“I have been wearing hearing aids for over
25 years and these are the best behind-
the-ear aids I have tried. Their sound
quality rivals that of my $3,000 custom
pair of Phonak Xtra digital ITE”
—Gerald Levy

“l have a $2,000 Resound Live hearing aid
in my left ear and the MDHearingAid PRO®
in the right ear. I am not able to notice a
significant difference in sound quality
between the two hearing aids.”

—Dr. May, ENT Physician

“We ordered two hearing aids for my
mother on Sunday, and the following
Wednesday they were in our mailbox!
Unbelievable! Now for the best part—they
work so great, my mother says she hasn't
heard so good for many years, even with
her $2,000 digital! It was so great to see
the joy on her face. She is 90 years young
again.”—Al Peterson

For the Lowest Price
Call Today
1-800-873-0680

Phone Lines Open 24 Hours
EVERY DAY

MDHearing/-\i(jP}i”o® > www.MDHearingAid.com/BB46

THE DOCTOR'S CHOICE FOR AFFORDABLE HEARING AIDS

Use Offer Code BB46 to get
FREE Batteries for a Full Year!

FREE Shipping Available
d

powers-that-be that kept inexpensive Proudly assembled in the USA.

hearing aids out of the hands of the
public actually came from a new cell

100:{2
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audio/video gear?

We've got you covered
Check out an all-new Catalog
for alook at new stereo gear
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Visit us online for more
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Automatic cooking
temperature control
for your charcoal pit!

Set and forget technology
for all charcoal BBQ pits
including Kettles, Eggs,
Bullets, Offsets, Drums!

Meats come out mouth-
watering juicy and
flavorful with precision
low-and-slow smoking!
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This seatbelt reel's locking
mechanism uses the inertia
of a ball bearing to restrain
the torso in a crash.

Ball bearing
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Seatbelt Tenszon

The seatbeltsin my ‘36 Toyota
Corolla lockupwhenlgetinthecar
and try to pullthemout.I'llgo to
fasten my belt, butitwon'textend
more thananinch,and | have to

tug dozens of times. Sometimesit
takesme 10 0r 15 minutes to buckle
up. Please help!

NVWSHVYT NILAYW A8 NOILVHLSNTII



WEEKEND

After pulling the mechanism off a
similar model year Corolla in the
junkyard and examining how it
works, | see two things that could
explain your issue, The first and
most easily remedied is the spot
where you park the car. Toyota's
mid-'90s belt-locking mechanism
relies on the inertia of a ball bearing
in a shallow plastic cup to move a
small plastic lever. In a fast stop,
that bearing rides up in the cup and
raises the lever, engaging a ratchet
mechanism and locking the belt.
This system is very sensitive to
the attitude of the car, so if you
park the car facing downhill or uphill
or tilted sideways, the lever will
engage the belt lock.

The other possibility is contami-
nation. The protective housing is
not airtight, and if you do a lot of
dusty driving, the cup or the bear-
ing could easily become caked with
dirt over the years; that could keep
the bearing from rolling properly.
Address this by popping the trim off
the B-pillar and then unbolting the
seatbelt recoil mechanism from the
car (it's just one bolt). Pry the lock
mechanism's protective translucent
cover loose with a standard screw-

FALL CLEAN-UP HAS NEVER BEEN EASIER!

The Cyclone Rake does a job that would take a whole landscape crew, or
days of hard work any other way. It hitches to nearly any riding mower

or ZTR. With its own engine powered vacuum-mulcher and huge hauling
capacity, you can clear the heaviest leaf cover with sitting-down ease.
Backed by a full year risk-free return policy and a 3-year warranty, it's the
homeowner’s answer to easy fall cleanup!

Plus, it folds up flat, just 8 inches thick.
It even hangs on the wall!
REQUEST A FREE, CATALOG AND DVD

ﬂoﬂ%

Mention the Discount Code PM1212 when you call, or enter it on our web site
for a special discount on any Cyclone Rake model. (Expires 12/28/2012)

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




138 DECEMBER 2012 » POPULARMECHANICS.COM

%= DIY AUTO / CAR CLINIC

driver, and then clean the cup and
the bearing with a soap-and-water
solution. Let it dry thoroughly, and
reinstall the mechanism with a dab
of Loctite on the threads of the
retaining bolt. Test the belt to see
if it works. If it's still stubborn,
order a new one from the dealer-
ship and replace the whole seatbelt
as a unit—there's no need to
entrust your safety to a compro-
mised device.

l;) GOT A CAR PROBLEM?

p ASK BEN ABOUT IT.

Send your questions to
pmautoclinic@hearst.com

or over Twitter at twitter.com/
PopMechAuto or to Car Clinic,
Popular Mechanics, 300 W. 57th St
New York, NY 10019-5899.

While we can't answer questions
individually, problems of general
interest will be discussed in the
column.

A Great Bad Idea
I've recently come into the market for a small, cool, sporty car and
found a red 1976 Fiat 124 Sport Spider with a four-cylinder engine,
five-speed manual, and a fairly nice body. But the interior looks pretty
bad. The floors are rusty, carpet is missing, the seats are in tatters, and
the windscreen needs to be replaced. The dealer is asking $3500, but |
believe I can talk him down. Would buying this car and fixing it up be
worth it in the end?
As a connoisseur and collector of rusty-but-lovable old cars (two of mine
also have see-through floors), | can enthusiastically tell you that yes, it's
totally worth it to fix up a '70s-era Italian money pit . . . but | say that with
enormous caveats. First, you have to accept that buying and fixing old cars
will probably never make you money—quite the reverse, actually. (You'll be
amazed by how low this car scores in PM's free Used Car Checklist iPhone
app.) The weirder and rarer the car, the more elusive and expensive its
parts. Fiat sold nearly 200,000 124s in the U.S., so they aren't seriously
rare, but parts can be difficult to source. What you saw in your initial
inspection is just a hint of what will actually need to be repaired. The floor
and seats are probably the least of your worries. New floor panels are avail-
able for this car and can be welded in at home if you have the skill or by
any body shop. Same goes for the seats—take 'em to an upholstery shop
and sign a check. They'll come back good as new. The carpet is cheap and
simple to install while the seats are out.

What's really going to kill you are the unknowns: the rear main seal
that's just waiting for a nice fall day to let go; crank bearings waiting to
spin; transmission synchros chewed to bits; bushings in the suspension

The tradition, the |

Let Popular Mechanics show you How to Tempt a Fish

Have you ever caught nightcrawlers using mustard, created a lure from rubber
bands, or made a bucket from an inner tube? After more than 50 years, this
classic Popular Mechanics guide is back—and as useful as ever. lllustrated with
vintage drawings that evoke glorious days spent on riverbanks, in streams, and
out at sea, How to Tempt a Fish offers you expert advice and clever tips that have

stood the test of time.

- Learn the ins and outs of flies, plugs, spoons, and baits
* Teach yourself basic knots and splices
- Repair and care for bamboo rods

- Discover the secrets to hooking countless types of fish

Available in paperback wherever books are sold or call 1-866-338-3778 to order.
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crumbling; a fuel pump right on the edge of failing. Owning an old car is an exercise
in patience and resolve. Before you take the plunge, ask yourself a few questions:
Do | have garage space I'm willing to sacrifice indefinitely? Is my significant other
willing to tolerate my many evenings in the garage? Is my bank account due for
some exercise? All that said, there is no greater motoring experience than an eve-
ning drive in a car you've brought back from near death.

The Sap Problem

A pine tree at work dropped a few nickel-size sap spots onto my 2011 Jeep
Grand Cherokee. | tried to get them off with hot water and carwash soap, but no
luck. | fear the sap is baked into the clear coat after several months in the sun.
| considered using Goo Gone, but I'm worried about taking off the paint. What do
you recommend?

Your sap problem is a common one and something I've dealt with before. | recom-
mend Goo Gone or Turtle Wax Bug & Tar & Tree Sap Remover. What | don't suggest
is an old dishrag, scrubbing detergent, and all the elbow grease you can muster.
Those results will be less than satisfactory. Both the Goo Gone and Turtle Wax are
surprisingly nonreactive to the paint and clear coat and will take off the sap quickly
and cleanly, without much effort. That's not to say there won't be any damage to
the clear coat: You might see some ghostly outlines where the sap was. If you have
this damage, take a microfiber towel and a light-cut rubbing compound to the ares,
using moderate pressure in overlapping circles to work the damage out of the clear
coat. Lay down a good final polish or wax over the entire area and you'll never know
there was a problem.

Fading Pixels

The Driver Information Center in my 1998 Corvette Indy Pace Car has slowly
dimmed to unreadable over the years. What the heck is causing this and how do
I fix it?

This is a common issue with older cars that have LED-based gauge clusters. The
problem is one of chemistry, not electronics. The light-emitting diode is a type of
display-system-electronics element that can be arranged in low-resolution pixel for-
mat to show information to the driver. Unfortunately, LED displays from the 1980s
into the 2000s were not as good as what we have today. Over years and years of
thermal cycling, the chemistry in the diodes breaks down, and the result is dwin-
dling light output. This low output is worse on hot days; on cold days part or all of
the readout might work again. A temporary solution would be to replace some resis-
tors in the instrument cluster to increase the voltage to the LED panel, but that
would result in accelerated failure of the remaining good pixels. Your only solid fix is
to have an aftermarket repair house install a new LED panel or get a new old stock
part, which means the entire gauge cluster. The former is cheaper than the latter if
you can find a good shop, but there's really no way to fix this yourself. PapMech
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G0od al our stores or websile or by phone. Cannol be used with other discount or coupon or prior purchases | Good at our stores or website or by phare, Gannot be used with other discount or coUPon of prior purchases
after 30 days from original purchase with original receipt. Offer good while supplies last. Non-transferable. ¥ after 30 days from original purchase with original receipt. Offer good while supplies last. Non-fransferable.
Original coupon must be presented. Valld through 3A13(13. Limit one coupon per customer per day. § Original coupon must be presented. Valid through 3(1313. Limit one coupon per customer per day.

---------------------- Qq?'\;\

= Over 400 Stores Nationwide
Nobody Beats Our Quality, Service and Price!
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4-1/2" ANGLE GRINDER

X 5 FT. 6" x 7 FT. 6" drillmaster P25 BAR CLAMP/SPREADER!
95> [l ALL PURPOSE WEATHER _ o B sz
— RESISTANT TARP 095578/69645/ < I 692221

LOT NO. 953/69128 | e :

69136/69248 | |

o SEEPT B
: wonni | 6% W

RS SRS HARBOR FREIGHT TOOLS - LIMIT5 y HARBOR FREIGHT TOOLS - LIMIT 6 ,
Good at our stores or website or by phone. Cannat be used with other discount or coupon or prior purchases y  Good at our stores or website or by phone. Gannot be used with other discount or coupon or prior purchases y  Good at our stores or website or by phone. 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. Mon-transferable. after 30 days from original purchase with original recaipt. Offer good while supplies last. Non-transferable. ' after 30 days from original purchase with original receipt. Offer good while supplies last. Non-transferablz.

wovisi MOUERS DOLLY wnesss  SCREWDRIVER SET !

Q"S’ > Q*gé P 93888/60497
i PITTSBURGH
0T NO

WFT
s ‘ 48 RATCHETING TIE DOW[%TS'FUT c,\\@
> cv—-—f‘. 90984/60405 L
(_—o-————. o %g"'ZE ’ ﬁsBﬁlﬁfﬁﬂgﬂ '
: $799 J‘I‘]'I’]RE.I?Y Item 93886 shown

$499:

- - SAVE 4 i
REG. PRICE $16.99

s |.Il I“. .II ' "Illll!l!lﬂll‘ll"l'. 580/0 REGsIZ-“I:IgE:

9
HARBOR FREIGHT TOOLS - LIMIT 7 25 381 4400 HARBOR FREIGHT TOOLS - LIMIT 6 !
Good at our stores or website or by phone. Gannot be used with other discount or coupon or prior purchases Good at our stares or website or by phone. Gannot be used with ather discount or coupon or prior purchases
after 30 days from original purchase with original receipt. Offer good while supplies last. Non-iransferable. after 30 days from original purchase with original recsipt. Offer good while supplies last. Non-transferable,
Original coupon must be presented. Val Limit one coupon per customer per day. Original coupon must be presented. Valid through 313/13. Limit one coupon per customer per day.

10" PNEUMATIC TIRE WIRELESS DRIVEWAY
D - ALERT SYSTEM

REG. |
46807 $1 a9 PRICE !

shown $5.49

4 PIECE 1" x 15 FT.

HARBOR FREIGHT TOOLS - LIMIT 8 1
Good at our stores or website or by phone. Cannot be used with ather discount or coupon or prior purchases 1
after 30 days from original purchase with original receipt. Offer good while supplies kst Non-transferable,
Original coupon must be presented. Valid frough 3/1313. Limit one coupon per customer per day.

£ Eﬁh'siéi{:

WITH LIGHT;
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2V AUTO HEATER/DE

=

$ ity* LOT NO. 1
SAVE - 4 A G"Gﬁn'f:;m:;;n 96144/60525 |
63% o ., . $Q99 |
e $ Q09 ) $1299 s T — ges/
shovn $9.00 §AVE $29.99 ! SAVE REG. PRICE $19.09 !

6% e RTRIRIET R 0 it [MIMEEN .
shown

. 50% L) '

HARBOR FREIGHT TOOLS - LIMIT 5 GOOHRBGO4 I HARBOR FREIGHT TOOLS - LIMIT 7

Good at our stores or website or by phone. Gannot be used with other discount or coupen of prior purchases y  Good at our stores or website or by phone. Cannot be used with other discount or coupon or prior purchases
after 30 days from original purchase with ariginal receipt. Offer good while supplies last. Non-transferable, 1 after 30 days from original purchase with original receipt. Offer good while supplies fast. Non-fransferable
Original coupon must be presented. Valid through 371313, Limit one coupon per customer per day.

HARBOR FREIGHT TOOLS - LIMIT 7 |'I.' Iﬂ!_i!!!!_!l 'I.l .

Good at our stores or website or by phone. 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 3A3/13. Limit one coupon per customer per day.

"""""""""" LoT NO. %7 PITTSURGHESS® . _ o w90 AMP FLUX!
30", 11 DRAWER WIRE WELDER!
ROLLER CABINET e LOTNO. !

INCLUDES: ELECTRIC 53887:

L7 Testarey

]
HARBOR FREIGHT TOOLS - LIMIT § REG. PRICE $149.99 |
Good at our stores or website or by phone. Cannot be used with other discount or coupen or prior purchases g
after 30 days from onginal purchase with original receipt. Offer good while supplies last. Non-fransferable 1

walll LLIETTIETTITTONS

HARBOR FREIGHT TOOLS - LIMIT 3 HARBOR FREIGHT TOOLS - LIMIT 4

Good at our stores of website or by phone. Cannat be used with other discount or coupon of prior purchases 3 Good at our stores or website or by phone. Gannot be used with other discount or coupon of prior purchases
after 30 days from original purchase with original receipt. Offer good while supplies last. Non-transferable. after 30 days from original purchase with original recaipt. Offer good while supplies last. Non-transferable,

« 6 Drawer Top Chest RAPID PUMPe T
{ o i g‘,wf 3 TON HEAVY DUTY : ks ¢
: $14999 - 130 | STEEL FLOOR JACK | e 3
1 $209.99 i REG. i o !
i |.“"“"“!§."“" i $6999 PRICE LDTND.68048159227E |.I.|l!ll'll'll'll|. $8999:

. gl cotpon mus e greseed, Vot 31913, Ui one coupon par cusomer per ey | O cavgan Iy e greseed_Vald ough 37913 Uk one ougonper cusamer per doy | gl covpon Tt be gresaed Vald_ravgh 31313 Ui one coupn per ssomer per 03y |



PITTSBURGH TORQUE WBENCHES-

16 0Z2. HAMMERS PITTSBURGHEER
WITH FIBEEG’Ii%SS 1/4" DRIVE'

driljmaster

1500 WATT DUAL PXS
TEMPERATURE %

. LOT NO. 2696+
1 o o
! (572°1112 ) SAVE CLAW: SAVE 3/8" DRIVE!
: LOT NO. 96289 | H __LOT NO. 47872/69006 ; 71% LOT NO. 807:
E E 0% RIP | YOUR CHOIGE! : 1/2" DRIVE
: $799 ; LOT NO. 47873/69005 | . LOT NO. 2392
i e YOUR CHOICE! | $999 PRICE AccuRacy \, :
5 SAVE REG. PRICE $19.99 ! $ 99 : 34.99 4 - :
 B0% o NNMIEEIINE 299 mummpmmnii -
: 0 ADG71 | : a :
H HARBOR FREiGHT TOOLS - LIMIT 9 § + HARBOR FREIGHT TDDT.S LIMIT 7 REG. PRICE $5 99 ; HARBOR FREIGHT TOOLS - LIMIT & H

# Good at our stores or website or by phone. Cannot be used with other discount or coupon or prior purchases ¢ Good at our stores or website or by phone. Cannot be used with other discount or coupon ar prior purchases § Good at our stores or website or by phone. Cannat be used with other discount or coupon or prior purchases #
| aftel 30 uays From unqmal nurchase with ariginal receipt. Drler good wihile supplies last. Non-transferable I after 30 days From ariginal purchase with original receipt. Offer good while supplies last. Non-tfransferable. ¥ after 30 uays Ilum original pulchase with original receipt. Otfer good while supplies last. Non-transferable. #
0| must be presented. Valid through 3/13/13. Limit one coupon per customer per day.

" DIGITAL CALIPER (8‘8. CHICAGOBELECTRIS I

17 PIECE AIR TOOL RO PITTSBURGH 529 80 PIECE nomnv'
AGGESSORY KIT f LOT NO. 47257 ) Q y OL SET:

‘ LOT NO. 59451,,::
SAVE '(?
SAVE

:

"\

B

808 . sy |

- Includes two
_! ‘} U U 1! 11 50 /n 1.5Y button cell Item 68986 o 2%
batteries. shown P

$499 & wumpyyminn $999 o L $G99 A

83087474 HARBOR FREIGHT TOOLS - LIMIT 5 ; HARBOR FREIGHT TOOLS - LIMIT 6 ) HARBOR FREIGHT TOOLS - LIMIT 8

» Good at our stores or website or by phone. Cannot be used with other discount or coupon or prior purchases | Good at our stores or website or by phone. Cannot be used with other discount or coupon or prior purchases | Good at our stores or website or by phone. Gannot be used with other discount or coupon or prior purchases

» after 30 days from ariginal purchase with ariginal receipt. Offer good while supplies last. Non-transferable. »  after 30 days from ariginal purchase with original receipt. Offer good while supplies last. Non-fransferable. s after 30 days from original purchase with original receipt. Offer good while supplies last. Non-transferable.

4 Original coupon must be presented. Valid through 3/13/13. Limit ane coupon per customer per day. ¢ Original coupon must be presented. Valid through 3/13/13. Limit one coupon per customer per day.d Original coupon must be presented. Valid through 3/13/13. Limit one coupon per customer per day.
-

US~GENERAL PNEUMATIC

ADJUSTABLE q A—

20 0Z.
Frem  GRAVITY FEED
SAVE LOT NO. 46319 o SPRAY GUH

0, 300 LB. :
33 /ﬂ CAPACITY ; LOT NO. 47016/67181
]
]

SAVE oo
$1999 P?HIIEEEE 66% $9993|;g|g§
i $139 L R | R

HEOMIGAS S0
. HARBOR FREIGHT TOOLS - LIMIT 4 , HARBDR FREIGHT TOOLS - LIMIT T. HARBOR FREIGHT TGDlS UMIT 8
T Good at our stores or website or by phone. Cannot be used with other discount ar coupon or nnnr purchases T Good at our stores or website or by phone. Cannot be used with other discount or coupon or prior purchases 1 Good at our stores or website or by phone. Cannat be used with other discount or coupon or prior purchases

l after 30 days from original purchase with original receipt. Offer good while supplies last. Non-transferable. ¥ after 30 days from original purchase with original receipt. Offer good wm\a supplies last. Non-transferable. ¥ after 30 days from original purchase with original receipt. Offer good while sunnl\es last. Non-transferable.
1 Qriginal coupon must be Tte . 4 Original coupon must be presen 1 Original_coupon must ba presenta:

T CORDLESS B %~  ADJUSTABLE
3/8" DRII.IJDHIVER
WITH KEYLESS CHUCK |2

drlllmaster
LOT NO. 68239/69651

SAVE Includes one
460 18V NiCd
D battery and charger.

$1 59 L
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MIG-FLUX
WELDING CART

LOT NO.
69340/90305

1%
0 Welder and accessories

sold separately.

3699 w5349

llllllllllllllllllll —
| m ! 112436 shown
: HARBOR FREIGHT TOOLS - LIMIT 3 FSUTre0 | HARBOR FREIGHT TOOLS - LIMIT § “M 21651 HAHBDH FREIGHT TOOLS - LIMIT 3

% Good at our stores or website or by phone. Cannot be used with other discount or coupon or prior purchases »  Good at our stores or website or by phone. Cannot be used with other discount or coupon ar prior purchases | Good at our stores or website or by phone. Cannat be used with other discount or coupon or prior purchases ¥
1+ altor 30 cays fmm unﬂmal purchase with ariginal receipt. Offer good Non mnsfcranle v after 30 days from ariginal purchase with original receipt. Offer good wm\e supplies last. Non-transferable. 1 after 30 days from original pumhase with original mcmm Oﬁ un while supplies last. Nun transferable, ¥
1 Orig must be presented. V h 3113/ ane_caupon per_customer per day.  Original coupon must be presen 3n ane_coupon per_customer per day. ¢ Original coupon must be presentes through 313 |_one_caupon per custome

""" LOW-PROFILE “NON-CONTACT INFRARED |

GHEEPER THERMOMETER WITH:
~ LASER TARGETING:

:EI\F‘I‘E:H.E

PANEL KIT

Item 2745 Item 69465 LOT NO. }

: h 96451/69465 §

o 6875%?;023@ : i - SIBlyIE g
68751 DANGER '
shown 2 % . 0 E

Tools sold

i ani  SAVE

- $1 3999 separately. $1 899
IR e ctsesse | IIVURINIRINII N : T

610 HARBOR FREIGHT TOOLS - LIMIT 3§ HARBOR FREIGHT TOOLS - LIMIT 4 REG. PRICE $39.99 ! 4aRBOR FREIGHT TOOLS - LIMITS
¥ Good at our stores or website or by phone. Cannot be used with other discount or coupon or prior purchases ¥ Good at our stores or website or by phone. Cannot be useﬂ with other discount or coupon or prior purchases ! Good at our stares or website or by phone. Cannot be used with other discount or coupon or prior purchases ¥

l after 30 days from original purchase with ariginal receipt. Offer good while supplies last. Non-transferable. ¥ after 30 days from ariginal purchase with eriginal receipt. Offer good while supplies last. Non-lransferable. ¥ afler 30 days from original purchase with original receipt. Offer good while supplies last. Non-translerable. '
Qriginal coupon must be presented. Valid through 3/13/13. Limit ane coupon per customer per day. ¥ Original coupon must be presented. Valid mmugh 3/13!13 Limit_one coupon per customer Eer dal' Original coupon must beerwemen Valid IhmuEh 3/13M13. Limit_one_coupon per customer per day. ¥

Order at HarborFreight.com or 800-423-2567 GRAND  Covina,CA Indio,CA  Waterbury, CT Medford, MA
T o v e e T LR e Dk, io M| OPENINGS ~ Downey,CA  Lakewood, CO  Hyannis, MA  Pennsauken, NJ

Requires two $2499 REG. t
AAA batteries PRICE:
(sold separately). $59.99;




HARBOR FREIGHT TOOLS | urmme wassy

Quality TOOlS at Ridiculously Low Prices

"3 PIECE TITANIUM " 9 PIECE FULLY POLISHED %”  CENTRALPNEUMATIC |
it NITRIDE COATED SA . GOMBINATION AIR ANGLE DIE GRINDER !
HIGH SS?I'EEEPDDSIJIEE% = WRENCH SETS = LOT NO. 32046/69945 }

drilimaster | ¥
SAVE  "Gostojesc |

60%

) SAE | METRIC
1 i LOT NO. LOT NO.:
1 [ 13 42304/ 42305/}

REG. ' ] | 69043 69044 ! ; $ 99
799 PRICE E Item 42304 shown Itern 32046 shown
A YOUR CHOIGE! SAVE REG. PRICE $19.99

Al
REG. 0,
IlIIIIleIIIIlIIIlll R $699m9 0% W

HARBOR FREIGHT TOOLS - LIMIT 9 ' HARBOR FREIGHT TOOLS - LIMIT 7 ARBOR FREIGHT TOOLS - LIMIT 8

i

1 Good at our stares or website or by phone. Cannol be used with other discount or coupon or prior purchases | Good at our stores or website or by phone. [‘.annm be used with ather discount or coupan or prior purchase ood al our slores or websile or by phone. Cannot be used with other discount ar coupon or prior purchases |
4 aftor 30 days from original purshase wilh ariginal receip, Offer good whie supplies lasl. Hon-transferabl. § attar 30 days from orginal purchase i angial rcin, Offe dood Wil supples ast. Hon-transtara er inal n:nmpl Offer good while supplies last. Non-transferable. 1
Original_coupon must be presented. Valid Trough 3/13/13. Limit one_coupon per customer per day. §_Original coupon must be presented A Ihrﬂugh 8/13/13. Limit one coupon per customer per day. ! Original_coupon must be preserted. Valid through 8/13/13. Limit one coupon per customer per day. !

( CHICAGOBELECTRIC X 18 PIECE T-HAHI]I.E'
3/8" AIR RATCHET WRENCH < i, BALL POINT AND HEX KEY:
LOT NO. 47706/47214/60631 shown WRENCH SET:

PITTSBURGH

LOT NO.

SAVE 96645
33%

AEURISPmEbe $1 199

BE3I0D

$59.99 ! HARBOR FREIGHT TOOLS - LIMIT4 REG. PRICE $17.99:
Guadaluurslﬂres or website or by phone. Cannot be used with other discount or coupon or prior purchases | Good at our stores or website or by phone. Cannot be used with other discount or coupan or prior pumnasas 1 Good at our stores or website or by phona. Gannot ba used with other discount or coupon ar prior pumhases
1 after 30 days from original purchase with original receipt. Offer good while supplies lasl. Mon-transterable. v after 30 days from original purchase with ariginal receipt, Offer good while supplies last. Non-transferable. v after 30 days fram original purchase with original receipt, Offer ﬁuuﬂ uthile supplies last. Non-lransferable. §
1 Original coupon must be presented. Valid through 3/41313. Limit ene coupon per customer per day. 8 Original coupon must be presented. Valid mmugh 3/1313. Limit one coupon per customer per day.n Original coupon must be presented. Valid through 3/13A3. Limit one coupon per customer per day. 1

US~GENERAL 16" x 30" STEEL %~ 1500 WATT CONTINUOUS/ 4000 LB. CAPACITY
SERVICE CART 3000 WATT PEAK CABLE WINCH |
swsnseezzem  POWER INVERTER Memitaster g PULLER|

LOT NO. 93280 30329,’69854'
SAVE '

s VE n/ For dead loads only;

nat for lifting.
% ,ﬁ‘ ‘ Item 30329
: (' shown

$2799 | $19299
LLREE ARG TR AR vy eesencessoso! (MERMEMERIRIRERINN H;lp% sl

REG. PRICE §44.99 1
HARBOR FREIGHT TOOLS - LIMIT 4 81647427 HARBOR FREIGHT TOOLS - LIMIT 4' HARBOR FREIGHT TOOLS - LIMIT 4
Good at our stares or website or by phone. Gannot be used with other discount or coupon or prier purchases § oad at our stores or wabsita or by phone. Cannot be used with ather discount or coupan of prior purchasss % Good at our stores or wabsite or by phone. Cannot ba used with other discount ar coupon or prior purchases n
after 30 days from original purchase with nal receipl. Offer good while supplies last. Mon-transferable. ¥ after 30 days from original purchase with ariginal receipt, Offer good while supplies last. Non-transferable. ¥ after 30 days Irum original purchase with original receipt, Offer ﬁuuﬂ uthile supplies last. Non-transferable.
Original coupon must be presented. Valid mmuql\ 311313, Limit one coupon per customer per dal ¥ Qriginal coupon must be presented. Valid through 3/13/3. Limit one coupon per customer per datl Original ¢ must be presented. Valid through 3/13/13. Limit one coupon per customer per '

CENTRAL  HEAVY DUTY : CENTRALPNEUMATIC :
PNEUMATIC =~ RETRACTABLE PS5 < 3 GALLON, 100 PSI:
AIR HOSE REEL WITH OILLESS I5ANGAI(E'

3/8" x 25 FT. HOSE 2000 LB, AIR GOMPHESSUHi
LT N a6104/; ELEGTRIC WINCH — 5275}06948%!1

s A ONTROL AND
SAVE SAVE
50% 33999
REG. PRICE $79. ng

AUTOMATIC BRAKE /
o VE
$3999 $4999 P?IlIE{[:;E S 0 L(]T NO
TR LTI

! HARBOR FREIGHT TOOLS - LIMIT 3 REG. PRICE $69.99 ' HARBOR FREIGHT TOOLS - LIMIT § I.ll'lllllllllllllll !

1 Good at our stores or website or by phone. Cannot be used with other discount or coupon or prior purchases | Good at our stores or websits or by phone. Cannot be used with omer dwscoum urcoupun or prior purchases . Good at our stores or website or by phone. Cannot be used with other discount ar coupon or prior purchases 1
[ aﬂar 30 days from original pumhase with original receipt. Offer good while supplies last. Mon-transierabla. l after 30 days fmm original purchase with ariginal receipt. Offer good while supplias last. Non-iransferable. l after 30 days fram nnglna\ purchase with original receipt. Offer gaad while supplies last. Non-transferable. &
1 Orif presi il pri 1 Original coupon must be p ted.

SUPER-WIDE TRI-FOLD 1500 LB. CAPACITY {3\\\ 10 FT. x 17 F1.|

LOADING RAMP =3 QQ . MOTORCYCLE LIFT QQQQ PORTABLE GAHAEE‘
TNO. !
68217169036

Hydrauﬂ'cs (,9\s

LOT NO. 2792/ Item 69039 shown

13/ ] 69995/60536
AVE

50334;’59595 : Jtem 2792
110

$6999 | !
||!;||;||||||||| $18999

"1 OSCILLATING ‘

t MULTIFUNCTION ~ Accsssories
: PUWER TOOI. separately.
8 Functions: Sanding, Gut Flooring, s A

$ 99 REG. -cm Metal, Scrape Concrete,
F 'c ! Remove Grout, Cut Plastic,

861/
! Scrape Floormg, Plunge Cut 73 A’ 63303’ 50423‘

Illlllllllll!!IIIllli LT BRI T LA $1 59 e, |

Item 47706 BHULHOG

i
[l
1
[l
1
1
[l
1
1
I
[
1
1
i
1
1
1
i
i
'
: shown HARBOR FREIGHT TOOLS - LIMIT5' HARBOR FREIGHT TDULS LIMITE
1

Item 5107
shown

37%

REG. PRICE ! b $6 999
v 6

$144.99 | REG. PRICE $119.99
F5
s IIIIIII
HARBOR FREIGHT TOOLS - LIMIT 5 REG. PRICE $299.99 |

75 90018 I“"“I.
shown
Good at our stores ar website or by phone. Gannat be used with other discount or coupon or prior purchases 1
h al ipt. Offe d ! ferable. ¥

HAHBUR FHEIGHT TOOLS - LIMIT 3 s HARBOR FREIGHT TOOLS - LIMIT 4 GHAGHA08
fter 30 days from original purchase wit hile suppHes last. 1 le. L

Goad at our stares or website or by phone. Gannot be used with other discount or coupan or prior purchases & Good at our stores or website or by phone. Cannot be used with ather discount or coupan or prior purchases
it 30 days from original purchase with original receipt. Offe d wh\le supplies last. Mon-transferable. ¥ after 30 days from original purchase with inal recelpt. Offe d while supplies last. Mon-transferabl
al ¢

?_presented. n e _Coupan per cu er per day. 1 Original coupon must be presented. Valid thre ough 3713A @ _coupon per mer per da riginal coupon must be present



CENTECH.
AUTOMATIC
BATTERY FLOAT
CHARGER

12" COMBINATION
LOT NO. SQUARE SET

947" pITTSBURGH

o
Q‘“Q
RS
SAVE
61%

!‘-" YOUR CHOICE!
SAVE
wy, $§99

METRIC REG. PRIGE $14.99

Item 42292
shown

$4m. pRice | $499 PRICE

SAE

LOT NO.| LOT NO.
(R $12.99 | sos0  [HERIELD) esas | esaor | [NIANERERIAHA RN
DOSLSLeY HARBOR FREIGHT TOOLS - LIMIT 9 } HARBOR FREIGHT TOOLS - LIMIT 7 80540109 ! HARBOR FREIGHT TOOLS - LIMIT 8 THAS3304

 Good at our stores or website or by phone, Gannat be used with other discount or coupon or prior purchases § Good at our stares or website or by phone. Cannot be used with other discount or coupon or prior purchases 1 Good at our stores or website or by phone. Cannot be used with other discount or coupon or prior purchases
o after 30 days from ariginal purchase with original receipt, Offer good while supplies last. Non-transferable. v after 30 days fram original purchasz with original receint. Offer good while supplies last. Non-transferable. s after 30 days from original purchase with original receipt. Offer good while supplies last. Non-transferable
¥ Original coupon must be presented. Valid through 3/13(13. Limit one coupon per customer per day. ¥ Original coup he presented. Valid through 31313, Limit one coupon per customer per day. 1 Original coup st be presented. Valid through 31313, Limil one coupon per customer per day.

CHICAGORELECTRIC
FOWER TOOL

RECIPROCATING SAW

NITRIDE COATED
DRILL BIT SET

drillmaster
SAVE $999 L
$1 599 PRIGE $1 999 fee. L% 60% $24.99
— i SAVE " muummnmssnnn
T T e L L L 7172

1
HARBOR FREIGHT TOOLS - LIMITS ! HARBOR FREIGHT TOOLS - LIMIT 6 ' HARBOR FREIGHT TOOLS - LIMIT 8
: Good at our stores or website or by phone. Cannot be used with other discount or coupon or prior purchases y Good at our stores or website or by phane. Gannot be used with ather discount ar coupon or prior puichases g  Good at our stores or website or by phane. Gannot be used with ather discount ar coupon or prior purchases
u after 30 days from original purchase with original receipt. Offer good while supplies last. Non-transferable. ¢ after 30 days from original purchase with original receipt. Offer good while supplies last. Non-transferable. s after 30 days from original purchase with original receipt. Offer good whila supplies last. Non-transferable
; on
i

ZAIG:AGOIF%QI&!E ------ \i- Alﬁ S;\W S-AVE i
36 LED SOLAR:
28% SECURITY LIGHT

JACK STANDS

SAVE 3884'6%9237’
54%

-

@uunrlﬂl Security* |

10" SLIDING SHARPENER

COMPOUND CHICAGORELECTRIC
MITER SAW 4-1/4" GRINDING

LOT NO. WHEEL INCLUDED
i LOT NO. 98085/
s VE 98199/69681 SA!E LOT NO. ! 69644/69890/
- 40% 68221/93213 60438
65 =i |

99 REG. |
]
_——— Pnlc Includes 1.2 volt, 600mAh/6 volt NiGd
ncludes 1.2 volt, 600mAh/6 volt i

99 REG. - ¥ $49 9 rechargeable battery pack.

PRICE | |

149.99 ||| |

$ Item 68221 ® 1365 7 4659 2A182883

HARBOR FREIGHT TOOLS - LIMIT 4 ASTEaeY i shown HARBOR FREIGHT TOOLS - LIMIT 5] HARBOR FREIGHT TOOLS - LIMIT 4 REG. PRICE $24.99;
Good at our stores or website or by phone. Cannot be used with other discount or coupon or prior purchases & Good at our stores or website or by phone. Cannot be used with ather discount or coupon or prior purchass ia0d at our stores or website or by phane. Cannat be used with other discount or caupon ar prior purchases 1

alter 30 days from ariginal purchase with original receipt. Offer good whils supplies last. Non-translerable. & aftar 30 days fram original purchase with original raceipt. Offer good while supplies last. Non-transferal er 30 days rom original purchase with original receipt. Offer good while supplies last. Non-lransferable. 1
Original caupon must be presented. Valid through 371313 Limit one_coupon per customer per day. ¥ Original coupon must be presented. Valid through 31313, Limit ne coupon per customer per day.d Ori

60" WORKBENCH WITH y CENTECH. ¥ 800 RATED WATTS/:
4 DRAWERS Q DIGITAL INSPECTION Q 900 MAX. WATTS:
INDSOR CAMERA . 5 PORTABLE:

s - GENERATOR:

x LOT NO.
. 93454/69054

S0

Elac

c sl !

LOT NO. 66619/}

Requires four AA batteries . 69381/60338
(included).

)

Item 93454 shown $ 99 REG. | 38999 REG. i

e 37 3999 B s 90 - M
HARBOR FREIGHT TOOLS ;.Lln'I’IT 3 REG. PRICE $229.99 ! HARBOR FREIGHT TOOLS - LIMIT § ARBOR FREIGHT TOOLS - LIMIT 3 S76626064

Good at our stores or website or by phone. be used with other discount or coupon or prior purchases g Good at our stores or website or by phone. Cannot be used with other discount or coupon or prior purchase j00d at our stores or website or by phone. Cannot be used with other discount or coupon or prior purchases
t, Off L Offer good while supplies last, Non-transferable. 1
Li Col

after 30 days from original purchase with | rece ter good while supplies last. Non-transferable, 1 after 30 days from original purchase with original receipt. Offer good while supplies last. Non-transferal er 30 days from original purchase with original receipt.
Ori caupon must be p esenled Uql\ €0 imer Qnginal coupon must be DlEsﬁLl&_d._ h_3/l3_f FLG_DEMEUE‘EG_FEIJ_S\ETEGT_ Eﬂ[_ﬂ_ riginal coupon must be DIES&H_EE. id |hlm.l

< HpOn: et SNStoner el M.

500 LB. CAPACITY DELUXE ¢ 6.5 HP OHV:
CARGO CARRIER 68130 HORIZONTAL SHAFT:
LOT NO. 66883/69623 st GAS ENGINES (212 CC);

ENGINES

LOT NO. 68120/,

shown

LOT NO. 68424/2623

60363/69730!
e 424 LOT NO. 68121/69727,}
shown 700 FT. LBS. S VE CALIFORNIA ONLY!

MAX. TORQUE

50
?VE $ 99 REG.
- 99 % 99 SAVE 9999,
|||||||_||_|_||||||||||$69 suioss - [INTRNRARIADRINIIRRIOR $49 . $80 LR TR

25432076 HARBOR FREIGHT TOOLS - LIMIT 3 : HARBOR FREIGHT TOOLS - LIMIT 4 REG. PRICE $99.99 , ARBOR FREIGHT TOOLS - LIMIT 5

Good at our stores or website or by phone. Gannot be used with other discount or coupon or prior purchases 8 Good at our stores or website or by phane. Cannot be used with ather discount or coupon or priar purchase j00d at our stores or website or by phone. 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. ¥ after 30 days from original purchase with original receipt. Offer good while supplies last. Non-transferal ter 30 days from original purchasa with original receipt. Offer good while supplies last. Non-transferable. ®
" Qriginal coupon must be presented. Valid through 3/13/13. Limit ong coupon per customer per day. ¥ Original coupon must be presented. Valid through 3/13/13. Limit one coupon per customer per day.! Original coupon must be presented. Valid through 3/13/13. Limit one coupon per customer per day.

Order at HarborFreight.com or 800-423-2567 GRAND Fairfield, CA  Natick, MA  Bay Shore, NY S. Arlington, TX
L T ey e T R E ks l)| OPENINGS Dunwoody, GA Rochester, MN _ Middietown, NY  Logan, UT
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Advertising Rates: John Stankewitz: 212 649-4201

* These statements have not been evalualed by the Food & Drug Administration.

For a healthy prostate,
visit your urologist once a

year and take URINOZINC".

* Formulated to support normal
prostate function”

* The only prostate formulation
with a US Patent”

= + Over 3 Million bottles sold!

Visit urinozinc.com
for helpful information
on prostate health and to
take a FREE Prostate
Symptom Assessment.

WK Join the au/

Receive a new T-shirt every month
from the best bars you've never heard of!

DiveBarShirtClub.com

Tehstyeenncs. amazoncom iMeijer

This product is not intended to diagnose, Ireal, cure or prevent any disease.

America’s #1selling auto glass cleaner PLUS rain repellent
Improves visibility when driving in wet weather conditions
Cleans windshields AND repels rain, sleet, and snow

Invisible Glass.com/Repel
meijer mauozove PSHRE SO AfEolE (MR Walmart

LU Y e g
|D r.-]T

with Your
Pressure
Washer

100 Ft.
Sewer Jetter

Only $129

Not your average

TROPHY CASE.

Whatever your game, display it in a
metal building from Heritage. Call us
today for a building that will protect and
showcase your prized possessions.

HERITAGE

BUILDING SYSTEMS
ca 5]

1.800.643.5555
Hcrimchuildfmgs.com

o $10 OFF
G
* Get It Now* PM92

W ClogHog.com

Or Call 877-992-5644

~.. Add to your existing circular saws'
Bright red laser line showing where

to cut the wood & not
i ]
) - . your fingers!
A e o 888-767-1262
www.laserguidedsaw.com

KINEKT GEAR RING®

mu ll'f‘Jl],‘ gears you can wear

888-600-84904
watch our video at
www.kinektdesign.com

FITNESS

Jumpsport

#1 Rated New Fitness
Innovation!

Cosrco

amazoncom

L;L‘ RIL

NASA Confirms ~ “The most efficient, effective form
of exercise yel devised by man.”

*I suffered from low bock pain for over 20 years. The
JumpSport strengthens all the core muscles and
ended all the pain.”

“It has a lol more give, a lot easier on the knees, and
you can definitely fell you get a befter workout in your
glutes, your hamstrings, and your quods.”

“Cardio is never fun, but now it is, | get o good sweat
and elevated heart rate prefty quickly with this
product ond | found myself enjoying the process.”

“Your joints, lungs, and athleticism will love it

“*i 89
Saw quick results
Improved my balance
A Best 5 min full body workout

hind fhis Americon innovation ot

www.Man-Fit.com

1.877.214.9773
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LISTEN TO A TOLL FREE RECORDING AT 1-800-433-9553

BUY BOTTLED WATER!!!

www.WaterCuresAnything.com

Call us for a FREE sample of our water at: 570-296-0214

FORA
FREE WATER
SAMPLE CALL _
(570) 296-0214 &

John Ellis HAS changed the properties of water ...

Ab()llt IOhn ElllS. o+ The 82 year old inventor is a Choate School and Lafayette Col-
lege Engineering graduate. At just 17 years old, he invented a scientific measuring device that is still used
worldwide, After working as an Oil Well Engineer, a Design Engineer at Douglas Aerospace and Honeywell
Engineer, he started his own business at age 30 and invented a switch that operates (on-off) within .0001 of
an inch. Honeywell and Military/Industrial users say, “Hes the only person that knows how to produce it!”
Likewise, textbook science claim “You can’t change water properties” but

J;‘

for the benefit of all mankind!

i

-WATER CU RES ANYTHING"

Invented by Englneer John Ellis, High Solubility Water® “CURES ANYTHING”

SCIENTISTS KNEW THAT WHEN JOHN ELLIS OPENED UP THE HYDROGEN
BOND ANGLE IN ORDINARY WATER FROM 104 DEGREES TO 114 DEGREES,
IT WOULD HAVE PHENOMENAL IMPLICATIONS IN HUMAN HEALTH
(MEDICAL, AGRICULTURAL AND WATER PURIFICATION)! AT THE VERY LEAST,
MAKING ORDINARY WATER PRODUCTS OBSOLETE BECAUSE THEY DON'T
STOP DISEASE (even a city waste lagoon below)!! THEY WERE RIGHT...THE
RESULTS ARE IN!! WE ADVERTISED IN THE WASHINGTON TIMES, POPULAR
MECHANICS AND NOW SMITHSONIAN BECAUSE THEY ARE READ BY
THE WORLD’S TOP SCIENTISTS! THEY BOUGHT OUR ELECTRON 5 HOME
MACHINE BY THE THOUSANDS INCLUDING FAMOUS SCIENTISTS THAT HAVE
BEEN FEATURED IN POPULAR MECHANICS LIKE PRINCE SERGE GAGARIN
(Yuri cousin) INVENTOR OF THE “SWEPT WING DESIGN” and 5 other patents
assigned to United Aircraft (United Technologies). John Ellis became an
Aerospace Engineer at Douglas Aerospace inspired by Igor Sikarsky (inventor
of fixed wing designs and the helicopter) and his sons at The Choate School
when John Ellis graduated in 1949! Jack Kennedy also graduated from The
Choate School with Serge Gagarin! A man with homes in New York and
Andorra bought several machines including one to present to Prince Albert
of Monaco because our “water cures” are known all over the globe! *(WP
1/27/92). When debunkers said::"Man will never fly!” Sikorsky said: “In
aviation and science use the word impossible with the greatest of caution!”

NOW, AFTER BUILDING A BOTTLING OPERATION, WE OFFER FREE SAMPLES
OF OUR WATER 50 NOBODY CAN ARGUE WITH THE RESULTS i.e. Scientists
measure the Hydrogen Bond Angle (113.8 degrees rounded off to 114
degrees) using a Tunneling Electron Microscope. A child can use fulvic acid (a
nutrient) to see the Water Property change! LOOK AT THE EVIDENCE OF THE
SUCCESSFUL RESULTS...the superimposed picture of the Gatehouse Entrance
to our 418 acre $100 million property on top of a mountain we bought
overlooking the Delaware River that is being donated to further Cancer
Research! The machines make “light” distilled or “light” tap water with
the same health benefits!! WATCH THE VIDEO! After stating: “An otherwise
respectable science magazine..”, a former “Chem1” prof was told to REMOVE
his website University picture and STATE “His Chemistry courses are NOT
endorsed”. Scientists also debunked him point by point! UCLA MEDICAL
SCHOOL PROFESSOR years ago: “We can measure the ability of Blood
(94% water) to go through a membrane into the cells to the extremities.

Watch an online video of John Ellis, 82 yr old Inventor
www.WaterCuresAnything.com
Order a machine! 845-754-8696

Nothing is even close to your water!
Your Hydrogen Bond Angle is 114
degrees!” i.e. Diabetics. Regulators
let us use this because they can
measure Blood Flow non-invasively
on the SKIN (Doppler Ultrasound)!!
ONCOLOGIST (our website): “I just
retired from Sloan Kettering after 30
years. | no longer have access to your
machines. Send me an E5!” Who
would know better than Elmer Bobst,
founder of Warner Lambert (Lipitor)
now Pfizer, The American Cancer
Saociety and what his world famous friend (We didn’t know his background!),
CIA Operative and Director of Sales Baron Otto von Bolschwing said at social
gatherings at the home of John Ellis 50 years ago: “Millions of people will
get cancer as soon as a MIXTURE of Drugs and latent Disease markers are
flushed into the ground water! Ordinary water products are useless! The
only home product that will work must 1) Change the Properties of water
and 2) Subject water to intense ultraviolet radiation and heat 100’s of times
per gallon (NOT ONCE!!)” Watch the machine operate! You can see that’s
what he has done!! THEY WERE RIGHT! The mixture of 57 Drugs flushed into
ground water aquifers that are now found in our spring water, bottled water
and well water have spread to our municipal water systems (Associated Press
3/10/08)! AGRICULTURAL: DOLE FOODS. 9 months of testing with a 7 page
contract (on file). PICTURES of root growth 6 TIMES that of any other water
(with a wider Bond Angle, water goes through the fibrous membrane easier)!
THOUSANDS of wells have been done with ONLY 10 gallons of water (usually
lasts for years)! Hydrogen can power your car. You can release the POWER of
hydrogen on even huge volumes of water! PUBLISHED PICTURES: Corn 22’
high, 28” ears! *WASHINGTON POST Investigative Article 1/27/92: “10,000
people/day went to Mexico for months, Said to cure anything, Curative
Power results in movements of water etc”. Mexican Patent 239719 (the
patented “movements” but not the results i.e. the proprietary Bond Angle
change) WATER PURIFICATION: We have the ONLY home water product that
can MAKE PURE WATER (Lab Standard: Pure Water is 0.1 ppm). YORK LABS
MACHINE TESTS (our website): “less than” 0.07 ppm! 827 times purer than
the local tap water. The largest selling home distiller only 9 times purer (we
just started in business). CORNING: “Your water tests using Start-Stop boiling
to lower steam velocity are better than ours!” MUNICIPAL: “Untreatable”
e-coli waste lagoon (works on your septic), $10,000/day in State fines. Saved
taxpayers millions (Town letterhead). A major city didn’t need expensive
chemicals that get into the ground water (both on our website)!

STANDARD WATER
TESTS DON’T TELL
YOU WHAT IS IN
YOUR WATER!!
Major cities (41 million
people): 57 drugs in the tap
water! (AP 3/10/08)
Drink a mixture of 57 drugs
every day the size of a tiny
Lipitor® pill??



roeviech Classified Ads

To Reach 9 Million 9 Million Prospects each month

or for additional advertising information, call Kathleen Gleason at 708-352-2487, or e-mail: klassmark@aol.com.
THANK YOU for choosing Popular Mechanics Classified Advertising, 512 West Burlington Ave., LaGrange IL 60525.
For subscription questions, visit service.popularmechanics.com.

ARTS, CRAFTS, SUPPLIES
WHOLESALE PRICES ON
JEWELRY CRAFT ITEMS,

Beads & Beading Supplies,
Rockhound Supplies, Belt Buckles, Clock
Movements.

Free 122 page catalog:

Eloxite: Dept. 45,

BUSINESS OPPORTUNITIES
MASSIVE CASH
Returning Calls,

No Selling. Part-time,
TAX FREE.
For proof leave message.
641-715-3900 ext. 59543 #

Telephone support & training daily

Box 729, Wheatland, WY 82201,
Ph.:307-322-3050
Web: www.eloxite.com

PROCESS MAIL FROM HOME!
Excellent weekly Income.
For free information send S.A.S.E.:

AUTOMOTIVE Mailers-PM, P.O. Box 458,
AMSOIL, SYNTHETIC New Britain, CT 06050-0458
LUBRICANTS. BECOME A HOME INSPECTOR!

Make $50,000+ per year.
Free information at
www.HomelnspectionBook.com

Buy Direct, Register to
Buy Wholesale.
Free Catalog. 1-888-450-2658.

MEN, WOMEN, MIND BLOWING
Earn $500 daily.

Write for free report.
DRYTECH promotional #CL 44865
19871 Nordhoff Street,
Northridge, CA 91324

www.synthoils.com
GOLDEN EAGLE BICYCLE ENGINES
2 & 4 Cycle Geared Belt 25 - 40cc
517-410-2793 bikeengines.com

BOAT KITS - PLANS - PATTERNS -
SUPPLIES Catalog $5.00,
Clarkcraft, 16-6 Aqualane,

Tonawanda, NY 14150.
T16-873-2640.
www.clarkcraft.com
AS SEEN ON NCIS!
BUILD YOUR OWN BOAT -
Send $9.95 for Book of Designs,
includes free plans.
Glen-L, 9152 Rosecrans/PM,
Bellflower, CA 90706,
888-700-5007

HYDRAULIC JACK REPAIR
Manual and catalog: $15.00
620-594-2247,
Hydraulic Parts Supply,

P.O. BOX 97-PM, Sawyer, KS 67134.

CONDUCTIVE PAINT, EPOXY
From $12. Silver or carbon paint.
Silver epoxy. Carbon tapes.
Custom formulas available.
www.semsupplies.com
301-975-9798 (M-F).

DO-IT-YOURSELF

ELECTRONICS

. FREE |
SOON THE GOVERNMENT
will enforce the MARK OF THE BEAST
as CHURCH AND STATE unite!
Let THE BIBLE identify him.
FREE BOOKS/DVDs
The Bible Says, P.O.B. 99,
Lenoir City, TN 37771
thebiblesaystruth@yahoo.com
1-888-211-1715.
GOLD MAPS
Virginia, Carolinas, Georgia,
Alabama, California.
How to pan and find gold.
Fun. A Good Gift! 321-783-4595
WWW.GOLDMAPS.COM

DIGITALHEARING AID SALE
16 channel bands, any size, any type or
BTE $339.95
Options: touchtone, twin mics,
custom molded - $50.00
New! Open Fit Technology -
most brands - big discounts
Repairs $77.00 (since 1981)
Free brochure & mold kit
Hearing One
1-800-249-4163
100 Main Street, Marty SD 57361

PRINTED CIRCUIT BOARD DESIGN
Schematic, Layout, Packaging,
Fabrication and Assembly.
Reverse Engineering.
Prototypes to Production.
Your one stop solution!
www.PCB3D.com

WWW.SMALLBOATPLANS4U.COM
IF CHRISTIANS ARE “WRONG"...
THEIR“INVESTMENTS”
ARE SMALL...BUT IFTHEY
ARE RIGHT... WHERE WILL “YOU”
SPEND ETERNITY?!? DELIGHT IN
BOOKS...“IN SEARCH OF AN EARTHLY
SANCTUARY WITH FODDER?,...
AND “FLOCKS FEED FEAST".
GO TO WWW.AMAZON.COM
TO PURCHASE.

RARE COIN INVESTMENTS.
QOur clients DON'T LOSE money!
FREE brochure.
DENKO 1-877-777-1754.

HEARING AIDS - GUARANTEED
LOWEST PRICES!

No huge commissions.
Home trial, terms. All makes.
We're the oldest, biggest, best.
Custom instrument specialists.
Free information,
1-800-323-4212. Lloyds-PMC

FINANCIAL

TROUBLE WITH YOUR
HEARING AID?
Lilli Electronics is a full service
hearing aid repair lab.

We can quickly return most hearing aids
to perfect, working condition.
Serving the U.S. and beyond
since 1967. Call: 1-800-653-8882
or visit us at:
lillielectronics.com



HEARING AIDS OF INTERESTTO ALL RENEWABLE ENERGY

FREE HEARING AID CATALOG! FREE CATALOG by mail. Meet HIGH QUALITY SOLAR PANEL SALE.
PRICES START AT $249.00! nice singles, women, men. Photos. 230 Watt - $345.00
Lowest Prices ! Huge Discounts ! Profiles. All ages. Since 1981. 280 Watt - $420.00
All Makes ! Trial Period ! Box 310, Allardt, 25 Year Warranty
Monroe Hearing Aid Corporation TN 38504, Call 931-879-4625. Dynamo Power Systems
P.O. Box A-3976, 800-230-4016.
Chicago, lllinois 60690 LITEROTICA - Adult Videos,
1-800-462-5778 Pictures & Over 100,000 Stop Snow Slides
FREE Stories! Free Adult Cams! on Metal Roofs!
$400 WEEKLY ASSEMBLING Personals & Friendship ads! Practically Invisible,
Electronic Circuit Boards/ QOver 1,000,000 visitors daily. Easy Installation,
Products. Rush S.A.S.E.: WWW.LITEROTICA.COM Online Estimator. Fast Shipping
Home Assembly - PM, MEET SEXY WOMEN www.snojax.com
P.0.Box 450, Listen to Ads & Reply..FREE!
New Britain,CT 06050-0450 FREE Code 7840,18+ SONG HOUND MUSIC
1-585-034-2628 Your Lyrics or Poems
INVENTORS: Free information tells As“:::.sh;‘:g:;nla\:ves.[zo% | set to any style of music by
how to offer your invention e e —— NASHVILLE MUSICIANS.
for sale or license. Free Details/Photos! Simple or full production
Kessler Corporation, PIC, Box 4601-PM, T.O., CA 91362. arrangements.
52+ years 805-492-8040. www.pacisl.com Box 58144, Nashville, TN 37205,
800-537-1133, ext. 25, Lm::iﬁ:@“;g l—:}:fges! 615-:53—3‘;880. .
www.kesslercorp.com Sty www.songhoundmusic.com
PROTECT YOUR IDEA!
Write Your Own e STEEL BUILDINGS,

Reg. phones rates apply

designed for the do it yourselfer.
PARTY GIRLS LIVE,

Patent Application

PatentPro® Software Buy direct from the factory
WWW.patentpro.us UNCENSORED, ENTHL.ISIASTIC. & SAVE THOUSANDS.
SUCCESSFUL INVENTOR, KIERSLEG BEFTlR-= Worldwide Steel Buildings
Helping Inventors Save He Lonnsctlon kees, www.wsbnow
. 614-263-2633. T
Thousands, Earn Millions. FREE EREE EREE 800-825-0316.
America First Market Guide. o BB S B 'esl e TREASURE FINDERS
www.amazon.com bl mes Palty BURIED TREASURE —

from your cell. 1-712-432-7962

or BarnesandNoble.com
Reg. phone rates apply.

Sensitive equipment allows

TN . < 70 LADIES NATIONWIDE! locatB'”g fgom S:Stance'
JEWELRY TURNED INTO Housewives, Working Girls S roc Bure10?)e5l7' MA
PURE GOLD OR PLATINUM. and Students waiting just for you. |n?mcl>ns, ox ’
Receive 2/3 of actual metal. 1-800-921-TALK Wllmmg‘[gn, NC 28404
Sell or hold as investment. orily .69¢ per minute 18+, www.simmonsscientificproducts.com
Tel: 347-929-7009. FREE WILD LOCAL BABES S b UL
www.raremetalrecovery.com Want to Hook Up Now! BUYING GOLD, SILVER,
LAKES & PONDS Try It Free! 1-800-996-8444 18+, FEATINGM = ANYFORM
LAKE OR POND? RADIO CONTROLLED : 60 years ‘:XDGT”E”CE' ;
Aeration - 1st Step towards WAREHOUSE HOBBIES ree pnc:ngggoggz I%ﬁgayme” :
improved water quality. : ; _' - - A
Innovators of gasollr\e radio controlled www.preciousmetalsreclaiming.com
Complete Systems $169 - $329 model boats since 1982, We YT
11,000 Gal. Per Hour Water manufacture ready to run gas model WINEMAKERS - BEERMAKERS
Fall Pump only 3.6 amps! boats, engines & all components. Froo Catal -800 it J
Jst $399.95 Made in USA. Get Your fun on! esiCardlag. (HOUJRAIRE0%
www.fishpondaerator.com www.whobblas.com Kraus, 7850-L,
608-254-2735 Ext. 3 1-800-444-1995. Independence, Missouri 64054.

www.eckraus.com/offers/L.asp
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A BRIEF HISTORY OF THE...

Flying Car

The dream and promise of the flying caris more than
a century old. So why aren't we all zipping around in
one? We look to the past for clues. BY PHIL BERG

Start here!

O 1904

Jules Verne’s Master of the World features
the Terror—a boat, car, and aircraft that
“dart[s] through space with a speed...

superior to that of the largest birds.” l

O 1917 The Model 11 Autoplane debuts at

New York's Pan-American Aeronautic Expo- 0 1921
sition. No record that it flew exists. The Tampier Roadable biplane lands at the Paris Air
Salon and takes a 2-hour, 15-mph drive in the city. I
O 1938
Robert A. Heinlein's For Us, The Living: A O 1947
Comedy of Customs includes ovoid flying Henry Dreyfuss's ConvAirCar—a fiber-
vehicles with wings and helicopter rotors. glass-bodied automobile with a wing-
and-propeller module attached to the
4 roof—crashes during a test flight. The
S fatal wreck also kills the car’s prospects
O 1953 . . for production. :
Leland Bryan of
Buick flies his o
Autoplane,
which is
powered by a
rear propeller
while driving
and flying.
Bryan dies in
1974 when he
crashes a

version of it at
an air show.

-
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In the dystopian
film Blade Run-
ner, oppressive
police patrol aloft
in vehicles called
Spinners.

Henry Smolinski mates a Ford Pinto with a
Cessna Skymaster—and dies in a test-flight
crash along with pilot Harold Blake.

O 2009
PopMech gives a Breakthrough Award to the Maverick, a
flying dune buggy that delivers medicine to remote areas.

‘(HINNIdS 'HYOHIVANDD '‘INH3A) S3OVAI ALL39 AH SHAVHEO0L0Hd

O 2011

The first flight of the M400X
Skycar is scuttled; it's another

miscue by inventor Paul Moller,
who has been trying to get a
car airborne since the 1970s.

0O 2012

The Terrafugia Transition “street
legal” plane completes its first test
flight in upstate New York.
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The best snips, with the best cuttlng edge... .
Proudly cast, machined and assembled in the USA

There are good reasons Wiss snips outsell and outperform the
competition. For the past 75 years, they have conSIstentIy cut
better and lasted longer. '

. N

A

-

Put two snips side by side and look

at the blades. The precision ground
serrations of the Wiss snip stand proudly
off the cutting edge. You might have to
look harder to see the competition’s,

real hard after they’ve been on the job
for a while. The Wiss serrations make the
difference when you are looking for a
cleaner cut and longer lasting blade.

See the full line at

wisstool.com
78 "o
s lat ©
Pk /
A \
e
=’

® 2012 Apex Tool Group, LLC. Wiss® is a registered trademark of Apex Brands, Inc.,
a Division of Apex Tool Group, LLC. ATG-1085



It s something ﬁhevro]et Qtﬂves forin every-vehicle Wemake. :
And. it’s:one reason why the Chevy Silverado was recognizéd .
by Vincentric' for lowest total cost of ownersmp of any. full-size -
pickup.To discaVer mare; iahout why Silverado continies to'be
 the most dependable; lorigest-lasting full-size pickups on the
road; visitchevy.com.

1

- = 1 _—
From generation to generation, Chevy Runs Deep Py "




