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GERMAN ENGINEERED. BUILT IN AMERIGA.

€€ 1n 1926 our founder, Andreas Stihl,
invented the world's first electric chain
saw. Ninety years later, in our third
generation of Stihl family ownership
and leadership, technological innovation
remains as one of the hallmarks of our
company. The STIHL story is one of real
people: our employees who build the
products, the STIHL Dealers who sell
and service our products, and of course
the customers who depend on STIHL
quality and reliability. And, as you will
see in this issue of Popular Mechanics,
we are excited to be launching one of
the broadest lines of battery-powered
outdoor power equipment in America.

So when you are ready for power equip-
ment at your home or business, we look
forward to you joining our STIHL family. JY

*A majority ot STIHL fuel-powered units are built in the United States from domestic and foreign parts and companents.
17STNFPFC-14-135440-2

To find a STIHL dealer: STIHLdealers.com
For product information: STIHLusa.com

Bjoern Fischer - President, STIHL Inc. STIHI ®
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Safety and Freedom
and Magazines

The issue you're holding represents
afortunate confluence of events.

It started last fall, when I'was hav-
ing lunch with Mark Warren, a gifted
reporter and writer, and Rob Vrabel,
an Army veteran and a talented writer
himself. We were talking about crowd
control for some reason, specifically
New Year’s Eve in Times Square. How
does that work? How do the police pro-
tectall those people? Mark said he'd
call John Miller, a former journal-
ist—he was the last western reporter to
interview Osamabin Laden, in 1998—
and the current deputy commissioner
of intellgence and counterterrorism
for the New York Police Department.

Meanwhile, Irecalled that Rob had
handled explosives-detection K-9s in
the Army. I asked if he would consider
writing about that. He said he’d digup
some photos of the dogs he handled
and see what emotions they stirred.

Meanwhile, executive editor Peter
Martin and articles editor Jacqueline
Detwiler both had stories cooking with
the FBIL. We all live in and around New
York City and were shaken by the bomb
that exploded on 23rd Street last Sep-
tember. They got on the phone with the

POPULAR MECHANICS
SINCE 1902

Chairman Frank A. k, Jr. « Hearst

FBI the next morningto find out what’s
being done to protect us from future
attacks, in New York or any other
American town.

These dots started to come together
into a compelling picture. Quite sud-
denly, we Americans find ourselves
living in an age when people are tak-
ingto the streets in large numbers on
aregular basis, and the nation’s police
must figure out how to keep those
gatherings safe. At the same time,
we're trying to live and enjoy our lives
inafree and open society—as those
injured on 23rd Street were doing that
night, and as the nightclub revelers in
Orlando were on June 12, 2016, when
theywere shot to death—and that sud-
denly needs protecting, too.

This special issue is devoted to the
people (and dogs) charged with shield-
ingall Americans from the shock of
attack. Deputy Commissioner Miller
called Mark back, and granted him
unprecedented access tothe NYPD’s
counterterrorism force for the entire
New Year’s Eve festivities on Decem-
ber 30 and 31. The riveting story that
resulted begins on page 82. Rob Vra-
bel wrote abeautiful essay about the

bomb-sniffing dogs he handled over
the years. Jacqueline worked with
Reeves Wiedeman, who got exclusive
access to the FBI’s bomb training facil-
ityin Alabama, and Peter Martin and
writer Peter Flax took a fascinating
look inside the mind of a legendary spe-
cialistin explosive forensics.

It’s ablockbuster issue. You're
already safer just by holding it in your
hands. I hope you enjoy reading it.

G I—

RYAN D’AGOSTINO
Editor in Chief
@rhdagostino
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The strangest cash cow

we’ve ever heard of: horse-

shoe-crab blood. It’s used

widely in the biomedical

industry, where it can be

worth up to $15,000 per nh € Throwback
Il nonor o rowbac

quart. We follow agroup of Thursday (#tbt), we're
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VIDEO!
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What'’s

That, Deep
in the Gulf
of Mexico?

Scientists don’t know as
much as they should about
the farthest fathoms of a
valuable body of water—
but that’s about to change.

BY KEVIN DUPZYK

THE SURFACE

Two hundred thirty miles south-
west of New Orleans, a vessel called the
Turritella floats on the surface of the
Gulf of Mexico. It’s an FPSO, which
stands for floating production, stor-
age, and off-loading facility—basically
across between an oil platform and a
tanker. This particular FPSO belongs
to Shell Oil Company, and it is con-
nected by very long pipes to the deepest
oil and gas well in the world, in an area
called Stones Field. There’s just one
huge problem: In a strong storm, an
FPSO like the Turritella can cutloose
from the well and run.

One and a half nautical miles away,
ayellow sensor buoy called a metocean
station monitors meteorological and
oceanic conditions. This helps Shell pro-
tect the Turritella from unexpected
storms, which could dislodge the pipes
from the oil well, which would be adisas-
ter. Every well in the gulfhas a metocean
station, but the Turritella’s is special:
Itis tied tothe bottom of the gulfby a
plasmarope, ashark-resistant tether
that cuts through a rare watery territory
that scientists know verylittle about.

Water deep beneath the surface
has its own weather—cold and warm
masses of water interacting and form-
ingcurrents, just as air does in the
atmosphere. Storms can brew under-
water, affecting the health of the gulf’s

FIRST STORY

$900 million fishery, and the operation
of'its wells, which in 2015 produced
553 million barrels of crude oil and

1.3 trillion cubic feet of natural gas (16
percent and 4 percent of total U.S. pro-
duction, respectively). Oil companies
monitor for bad weather, but there is
alot more to study, and many ocean-
ographers would love to expand their
research deeper. But the equipment
required to do so is expensive. That’s
why two oceanographers with whom
Shell scientists had previously collab-
orated—Stephan Howden, from the
University of Southern Mississippi,
and Steve DiMarco, from Texas A&M—
were thrilled when Shell contacted
them in August 2016 and invited them
to attach sensors to the Turritella’s

A Shell team deploys the
metocean station to monitor
conditions at Stones Field.

metocean station’s 2,900-meter tether.
This month, Howden and DiMarco
plan to journey with Shell to deploy new
instruments, which will hang from the
linelike charms on abracelet, filling in,
meter by meter, the picture of the deep.

THE SHALLOWS

“With the surface, I can pretty
much assure you currents are going
clockwise, looking down at the basin,”
says DiMarco. Water in the gulf comes
in from the Yucatan, shadows the
American Gulf Coast, and leaves. “But
once I get away from deeper than 200
meters or 300 meters from the surface,
Ican’t tell you which way they’re going.
That’s crazy.” DiMarco pauses. “And
I'm the one that would know.” »»
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RESEARCH

THE TOOLS OF THE DEEP

» CHLOROPHYLL FLUOROMETER

Used to determine carbon levels
in the water, which helps assess
nutrients entering the gulf.

P DISSOLVED-OXYGEN SENSOR

Reads oxygen levels, which reflect
the health of the food chain and
ocean acidification.

1

P ACOUSTIC DOPPLER CURRENT

PROFILER (ADCP)

Captures the speed and direction

of water movement, which can help
indicate when and how deep currents
form. ADCPs are different sizes and
shapes based on depth.

C

P TEMPERATURE RECORDER
Temperature readings provide insight
into the generation and intensity of
hurricanes and other tropical storms.

> TURBIDITY METER

Measures water clarity. Any sediments
or ail in the water can affectlocal
chemistry and biology.

2,900 METERS

Nineteen years ago, with
improving technologies allow-
ing oil and gas companies to
shift focus from relatively shal-
low wells on the continental
shelf'to deepwater projects,
DiMarco was on a team that
won a government contract
to gather all the data that had
been collected on the deep gulf.
There wasn’t much. But the
authors noted that the oil and
gas companies were gathering
alot of useful information to
protect their people and equip-
ment and suggested they share
it. That suggestion eventu-
ally became law and led to the
Stones Field collaboration.

Today DiMarco studies
hypoxia, alack of oxygen in
water that every summer pro-
duces adead zone for sealife on
the continental shelf of Louisi-
ana. It’s caused largely by water
that hasbecome hypoxic due to
an abundance of nutrients pour-
ing in from the Mississippi River.
Ocean currents can pull that
water into the deeper gulf, where
it’sless of an issue, but DiMarco
can’tbe sure the problem disap-
pearsentirely. At Stones Field,
he plans to install fluorometers
to measure biological activity
and dissolved-oxygen meters to
watch for hypoxia throughout
the water column, to ensure that
the dead zone doesn’t expand.

THE DEEP

Adepth of 1,000 meters
marks the edge of Shell’s legally
required observations. But they
have an interest in what’s going
on farther down. “They’re hav-
ing to put pipes down from
that rigall the way to the ocean
floor,” DiMarco says, “and if a
current comes by and strums
that pipe like a guitar string, it
could vibrate, and that vibra-
tion could cause fatigue, and the
fatigue could cause it to fail.”

DiMarco and Howden will

add current sensors throughout
the water column. Butat 1,000
meters, pressure is 100 times

POPULARMECHANICS.COM
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that at the surface. Instruments that
can function in those conditions are
expensive. Hiring aboat just to place
instruments might cost $12,000 per
day at the cheapest, says Howden.
DiMarco says agood boat is proba-
bly more like $25,000 a day, and adds
thatjust paying out 2,900 meters of
ropeis afull day’s work. By spotting
the universities both the line and the
boat, Shell isn’t just making the work
convenient—it’s making it possible.

THE ULTRADEEP

Fifty meters from the seafloor,
Howden wants a turbidity sensor to
measure the amount of sediment
in the water. Deep eddies disturb
material on the floor, introducing
nutrients that feed organisms at
the bottom of the food chain, which
has ripple effects for the animals
up top. With a system the size of the
ocean, ripple effects and long-term
patterns are of great significance.
For scientists like DiMarco and
Howden, beholden for funding to
organizations like the National Sci-
ence Foundation and the National
Oceanic and Atmospheric Admin-
istration that fund work for, at most,
afewyearsatatime, it’s practically
impossible to study some aspects
of the gulf, which may unfold over a
decade or more.

Butin April and every six
months thereafter, until Turritella
goes home for good—decades from
now—sShell will send a boat out to
the metocean station for routine
maintenance. It will carry emissar-
ies of USM and A&M. The crew will
trigger a remote-control release
that floats ten meters off the sea-
floor and then pull up the rope. Data
will be collected and new instru-
ments will be added as part of the
longest, deepest study of the Gulf of
Mexico ever known, and knowledge
will grow in an unprecedented way.
Then the rope will be reattached to
its anchor—two stacks of four rail-
road wheels. They’re fixed to the
ocean floor, 5,200 meters above a
monumental cache of oil and 2,900
meters below the surface of the
gulf, sentinel to two resources of
incalculable value.

@PopularMechanics
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The
InstruMMents
01's measuring

wheel converts

dimensions for any

scaled drawing. Useful
if you're an architect-
or just really into
accurate plan
drawings.

> Abump in the road drains
The Race Blke your speed by convert-
With a Hidden ing your momentum from

forward to upward. Special-

suspenSiOn ized Bicycles minimized this

effectin its new Roubaix
(starting at $2,600) with a novel technology it calls the
Future Shock. Most road-bike forks absorb forces by
bending backward, but joint research with McLaren
Applied Technologies found that a vertical front shock
was the most efficient way to soak up rough roads. A
mountain-bike-style telescoping fork adds too much
weight and dulls the handling as the fork bobs. So
to create the Future Shock, Specialized boiled down
the technology to three concentric springs above the
head tube of its Roubaix frame. This gives the handle-
bars 20 millimeters of vertical travel and isolates the
rider from road vibrations so that only the bike moves
vertically. Even better: Though Specialized sought a
faster bike—and it is—the Future Shock also gives the
Roubaix beach-cruiser comfort.

There are limits to what a
Measure tape measure can do, such

Anvthin g 2seiveyouthedimensions

of a curved surface. Or add.

With This Pen But the new InstruMMents

01 ($149), despite its clunky
name, can do nearly everything a traditional tape mea-
sure can and those other things, too. It uses a small rolling
wheel built into the top of a pen. (It also convertsto a
pencil or stylus.) Line up your measurement with the
01’s laser guide, then roll the wheel to get your number.
Afree app syncs the pen to your phone, so all you have to
dois press the pen’s top to stop, record, and store a mea-
surement. Upgrade to the app’s Pro version, available this
spring, and those dimensions can be transformed into
3D renderings. There are some hiccups—the roller wheel
won't always engage on slippery surfaces and keeping a
straight line can be challenging over long lengths—but
for measuring uncommon things like the rounded edge
of atable or the cumulative rise and run of a flight of
stairs (for a carpet runner, say), there’s no better tool.

The Quadsaw ($249 for
cut square preorder) has a very specific

[ ] .
Holes II1  Purpose—cutting rectan-

gular and square holes in
seconds drywall for old-work electrical

boxes—but it’s absolutely the
fastest way to get the job done. A rotary saw is still your
best bet if you're hanging fresh drywall. However, for
remodeling and renovation projects, the Quadsaw saves
time and headaches, working through walls like a cookie
cutter through dough. This drill attachment powers four
oscillating blades that cut through plaster with minimal
mess in seconds. The Quadsaw also includes vertical and
horizontal levels to line up cuts and a pack of six blades
that can be popped into the two standard box shapes.
And though the initial Quadsaw was designed for U.K./
EU construction standards, the company behind it,
Genius IP, says the U.S. version for single- and double-
gang boxes is coming later this year. Blades for wood,
ceramic, and masonry cuts are also in development.
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When we invented light beer, we didn’t set out to be innovators or pioneers. We just wanted
a light beer that didn't compromise on taste. Miller Lite, great taste with only 96 calories.



The New
Yardwork
Essentials

If yvou want a nice yard this
summer, now is the time to plan
for it, and these are the tools you'll
need (along with some sunscreen).

BY ROY BERENDSOHN

Washable
Leather
Gloves
Mechanix Wear
FastFit leather
gloves ($25) have
the breathability
of synthetics and
the toughness of
leather. And you
can throw them
in the wash when
you're done.

A Machete

Swing it with one hand,
and clear debris with the
other. The Fiskars Clearing
Machete ($30 for 24-inch
model) has a slippery coat-
ing on its blade to keep
sticky sap from slowing
you down and holes in the
blade to reduce weight and
move the center of grav-
ity closer to the handle for
more power and control.

Weed Killer
That Can’t Miss
Roundup’s new
Precision Gel ($15)
uses glyphosate to
destroy aweed’s
ability to process
nutrients. Anything
you touch—and only
what you touch—is
toast.

Your New
Favorite Grass
Seed

Thanks to the
addition of shade-
friendly Titan Rx
seeds, the Seed
Super Store’s new
grass blend (Prod-
uct S51002; $64 for
aten-pound bag)
handles intense sun
as well as it does
intense shade, and
provides increased
resistance to avari-
ety of lawn pests.

A Hose That
Stands Up to
Everything

The Goodyear Max-
Lite hose ($35) can
handle scorching
sun and hot water
up to 165 degrees
Fahrenheit, and still
stays flexible even
at 40 below. Get it
in a bright color and
you'll avoid one of
the few things the
MaxLite can’t with-
stand: being run over
by a lawn mower.

Wetter Water
Landscape pros have
a secret weapon: sur-
factants that reduce
water tension to help
water penetrate soil.
Distribute Scotts’
new EveryDrop ($10
for a 3.6-pound jug)
oh your grass or in
your garden, and
you'll cut your water
use by as much as

25 percent.
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MEETTHE MOST ADVANCED TECHNOLOGY IN THE INDUSTRY.

The leading consumer ratings publication recently rated the EGO POWER+ Blower the
number one cordless blower. Hardly surprising as it delivers more cubic feet per
minute than most gas blowers. The jet-engine inspired turhine delivers up to 530
CFM of air, while its patented 56 Volt ARC™ Lithium battery keeps it cool to maintain
maximum power output for difficult terrain. Experience Power Beyond Belief with the
EGO POWER-+ Blower and the entire EG0 POWER+ lineup, available at The Home Depot
and EGO Authorized Dealers.
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Cutting
the Cord

Streaming-video apps

keep adding original shows
and live TV options.

But quitting old-school cable
means you still miss out.

BY GARY DELL’ABATE

Ilike to be in the loop. On Monday
morning, I don’t want to be the guy
at the office who doesn’t know what’s
going on in Game of Thrones. Now that
video apps like Hulu have added cable-
like features, including live broadcasts,
T've had to think about ditching my
cable box for the world of Netflix and
HBO Now.

Young people who grew up with the
iPhone and iPad, they’ve already cut
the cord. For them, Netflix marathons
have already replaced channel surf-
ing, so the question of whether to quit

cableispartly agenerational thing. Me,
I have the highest package you can get
on Cablevision (now called Altice USA/
Optimum, another merger that further
complicates the whole thing). I pay more
than $100 a month for the TV alone,
which sounds expensive. But if T ended
that and just paid for internet (around
$70) and streaming subscriptions, costs
add up. You start with Apple TV ($150)
orasmart TV ($250 and up). Then, you
load up on apps. Netflix ($10 a month)
is amust, Hulu ($8 a month) is a must,
HBO Now ($15) isamust. Sling TV ($20
amonth) or DirecTV Now ($35 amonth)
will get you live ESPN and CNN.

But even then, you're still going to
miss episodes. Say there’s a new, awe-
some show on FX. Even if you get FX
through DirecTV Now, you're not going
to see the latest episode
unless you plan around the
broadcast or are willing to

Access. That one was weird for me. CBS
had a show that Iliked, so I paid the $6.
But then I stopped when I realized: I'm
notpaying $6 amonth justsoIcanwatch
ashow I only sort of like. Channels like
ABC and ESPN have apps, too, but you
have tosign in with a cable subscription
to use them. No doubt about it, those
apps are meantto supplementyour cable
package, not replace it.

Thaveafriend who'sdoneit. He’sbeen
without cable for two years, and he’s
one of the biggest TV watchers I know.
You talk to him, and he’s telling you 20
shows you need to see. But he can do
this because he doesn’t mind watching
an episode a couple days or even a cou-
ple weeks after it comes out. And, just
as important, he cares nothing about
sports. He’sabinger. He does abit of work
to find new shows, waits, and
when somethinggreatarrives
on Huluor Netflix, hewatches

wait. Back before Hulu’s deal, You’re not thewhole series. If that’syour

if you wanted a CBS show  goingtosee  mindsetandyoudon’tcare

without cable, you had to pay the latest about when you watch some-
$5.99 a month for CBS All episode unless thing, you can quit cable.

you plan B}lt not me. rd miss out.

around the Besides seeing episodes

late, I'd lose the chance to

br oadc.a?t OF  getsurprised. Cable means

are willing changing channels and find-

to wait.

ing a movie you haven’t seen
in a while, but you would
never seek out. It’s watching a show you
never heard about and going, wow, thisis
really good, Iwonder if anyone has ever
heard of it. I still depend on streaming
apps, too. I download Amazon Prime
Video movies before flights and watch
Netflix exclusives like Stranger Things.
But you don’t have to do both cable and
streaming. You can do either and still
have all the entertainment you need.
You just need to think about what you
reallywant. And despite all these prom-
ises from new TV apps, the decision still
isn’teasy.

®  stupID

AmMazING O
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GOOD TO THE
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The taste enjoyed for 125 years,
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\ THINGS COME ARAD™

A PHOTOGRAPH BY TODD MCLELLAN

DISASSEMBLY REPORT

BIOLITE
CAMPSTOVE

MoDEL: BIOLITE TIME TO

CAMPSTOVE 2 DISASSEMBLE: NUMBER OF PARTS:
1HOUR,

PRODUCED: 51 MINUTES, 79

DONGGUAN, CHINA 17 SECONDS

noTes: Theideabehind BioLite’s GampStove is simple: Build a
fire, use the fire to generate electricity, then use a portion of the
electricity to power a fan that helps the fire burn cleaner and hot-
ter for longer, so it can keep making power. The guys who built the
first prototype were mostly interested in using it for camping, so
it’s about the size of alarge can of pork and beans and weighs just
acouple of pounds. But a fortuitous misadventure at acombus-
tion conference led them to realize their simple idea could be
useful in developing countries, sotheyalsomake and sella =
larger version for cooking family meals and powering homes.

BUILDING THE FIRE

To start the CampStove,
you’ve got to start a fire in
the combustion sleeve (1),
a large container with four
rows of perforations in the
side. Sticks and other light
fuel from around your camp-
site go into the chamber,
and as they begin to burn,
the heat they generate rises,
passing over the aluminum
probe (3), warming it up.
Heat intensity is indicated by
the fire strength indicator
(16) on the power

pack (15).

GENERATING
ELECTRICITY

The probe is connected to
the thermoelectric gen-
erator (6), a thin layer of 250
cubes made of a thermoelec-
tric material—a material that
generates a voltage when its
two sides are different tem-
peratures. The probe heats

up one side of the generator,
and a heat sink {4) ensures
the other side stays cool.
Each cube generates only

a few millivolts, but they’re
wired in series, so that in total
they generate enough elec-
tricity to be usable.

GROWING THE FIRE

When the fire is just getting
started, it doesn’t produce
much electricity. But the
CampStove’s main printed
circuit board (11) sees how
much is being generated, and
when it crosses the necessary
threshold, it tells the unit’s fan
(5) to turn on. This is the high-
est-priority use of electricity,
because it provides oxygen
to keep the fire going and
ensures that it burns cleanly.
Air from the fan is col-
lected by the scoop (9) and
directed into the air manifold
between the combustion
sleeve and the second wall

{8). As the manifold fills with
air, it becomes pressurized,
so that air jets through the
perforations and into the
combustion chamber. The
bottom row of primary jets
(7) are used not to fuel the
fire but rather to induce a
process called gasification,
which converts the fuel in
the wood into a gaseous
form that burns more effi-
ciently than burning the
wood directly. Then the top
jets (13) inject oxygen that
is combusted with the gas-
eous fuel, producing a clean,
smokeless fire. The hybrid
jets (14) in between contrib-
ute to both processes.

The fan starts out at
the lowest of four possible
speeds, so it doesn’t blow the
fire out. But as more wood is
added and the fire grows, the
fan control (12) allows you to
ramp up the speed and grow
the flames.

STORING ELECTRICITY

With a roaring fire, the Camp-
Stove generates more than
enough electricity to power
the fan. The PCB routes

the excess electricity to the
onboard 9.6-watt-hour bat-
tery (2). When the battery

is storing a charge, you can
connect a device via the USB
port (10) to power the device
orrecharge it. The battery
indicator bar (17) provides
avisual guide to the battery
charge status: The number

of illuminated LEDs indicates
how full the battery is; green
flashes mean the battery is
charging; and when the indica-
tor turns orange, it means the
CampStove battery has got-
ten too low, electricity is being
routed only to the fan, and the
device you've plugged inis no
longer getting power. Which
could be asignit’s time to get
off Instagram and start mak-
ing s’'mores. —Kevin Dupzyk
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it replaces all of the camera equip-
ment and most of the headaches Iwent
through years ago. It almost replaces
me. Mevo packs a 150-degree wide-
angle lensand a UHD 4K sensor, plus
arechargeable battery, its own Wi-Fi
hot spot, and a stereo audio system all
into its compact body. Download the
free app, and with your iPhone or iPad,
you control as many as nine virtual
cameraangles, each atacrisp 720p res-
olution. Instead of switching physical
cameras, you tap a part of your screen
tochange angles. Oryou can let the sys-

HOW IT WORKS

TAP TO SET YOUR FRAMES

tem’s facial-recognition switch them
foryou. The whole process feels alot
like being in a studio, but with even

Touch anywhere on the screen to pick the view from
the camera. Mevo will automatically size the shot to
what it thinks is appropriate, or you can set it yourself.

The
Camera
That Makes
Movies

for You

Whether you're
broadcasting on Facebook
Live or helping the kids
with a school project, all
you need is Mevo.

BY DANIEL DUBNO

When I was working for the
Q TV newsyears ago, every

storywent a little like this:
You're under deadline. You need to get
two guests in with a correspondent for
interviews. So you quickly book a studio
(or rent anice hotel room) and—as the
correspondent waits impatiently—have
two camera crews cartin and setup
nearly half aton of lights, cameras, and
audio gear. Sometimes the hot lights
charthe ceiling tiles and the heavy
tripods scratch the floors. You'll hear
about (and maybe pay for) that later. In
the meantime, you have to hustle the
video back to the editing room and
assemble your story to be broadcast to
the world. All before 6:30 p.m.

Of course now that I'm done with
thatlife, there’s Mevo ($399). The two-
inch-tall camerais narrower thana
sodacan. It fits in your pocket. And

smoother pans. The editing partis eas-
ier, too. The smart software tracks each
figure in the frame, and can automati-
cally show the “camera” for that person.
The top of the camera has acircling
LED thatlets you know when the Mevo
ispowered on, paired, and broadcast-
ing. Italsolets your interview subjects
know whose face is currently on cam-
era. Ifared lightis pointing toward
you, you are currently in the frame. It
works the same whether there is one
person in front of the camera or four.
Attach Mevo to atripod, and you have
an instant mobile studio. The device’s
only real weakness is its sound-record-
ing capability. It has built-in stereo
microphones, but they’re only passable
in quality. You'll want to supplement
them with an external mic, which runs
youless than 100 bucks.

To be clear, Mevo doesn’t replace
aproduction studio. It’ll never repli-
cate great lighting and fancy effects
between cameras. But most of us don’t
need that. We just need a simple setup
and a simple editing process that will
letus make a home video or broad-
cast on Facebook Live. My brother
and I used the Mevo to record and
share his newest invention—abril-
liant adjustable robotic tentacle lamp
that automatically repositions each
lighted arm. T had tolearn howto tap
and switch between “cameras” while
remaining the intrepid interviewer.
Itwasachallenge, butIdid it. Alone.
No cameramen, no sound guys, and no
bright lights to make me sweat through
my sport coat. And all of it was broad-
castlive to aworld T hope is watching.

AUTOMATICALLY DETECT AND FOLLOW FACES

Mevo’s face detection offers multiple shots
to choose from, including individual faces,
small groups of people, or wide.

PINCH TO ZOOM FOR A WIDER SHOT

Changing the camera angle is done the same way you’d
zoom in or out on a picture. After you resize the shot,
Mevo smoothly pans in or out to the new framing.

FIND FACES | LIVE FOLLOW || AL

DO NOTHING AT ALL

With the automatic setting, Mevo will edit for you
on the fly, changing camera angle and frame size as

the software sees fit. It’s easy to get used to.
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BIG QUESTIONS.
ANSWERS YOU
CAN’T FIND ON
THE INTERNET.

InThe Empire Strikes Back,
what were the original
AT-ATs constructed from?

The AT-ATs (All Terrain Armored Transports, or
Imperial Walkers, as they were also known) were
fashioned from the crushed hopes and pathetic
tears of the Rebel Alliance, dispirited by the
Empire’s resilience following the destruction of
the Death Star and distraught over the discovery
of their doomed base on the ice planet Hoth. And
hand-machined aluminum, mostly.

Nowadays (as in the excellent Rogue One), such
cinematic creations are completely computer-
generated. Butalong time ago in a galaxy much
resembling our own, the special-effects Jedi
at Industrial Light & Magic used models and
stop-motion animation to bring the Empire’s
stork-legged strike force to life. First, skilled
craftsmen custom-fabricated complex, mov-
able aluminum armatures, which were then
skinned with molded materials, typically foam,
to assume their final appearance. The most-used
models were about 18 inches tall, but the team
worked with a range of sizes from a half-dollar-
size miniature to a single foot that was three feet
in diameter. Since the moving models had tobe
photographed 24 times in 24 different positions
to produce a single second of action, the ability
to shift them in tiny, highly precise increments
between individual frames was critical.

ILM’s Paul Huston, chief model maker for The
Empire Strikes Back, says it might have taken ani-
mators—who would pop up in the miniature “set”
through a trapdoor—two hours of work to produce
asecond’s worth of film. “It’s more than just mov-

iy

ing something from frame to frame,” he says. “It’s
actually understanding the acceleration and decel-
eration at different points in motion, and how the
leg supports the body, and the weight of the body—
itdrives me crazyjusttotalk about it.” Huston, still
with ILM, harbors some nostalgia for the bygone
days, though he acknowledges the advantages of
contemporary digital wizardry. “Ilove the old stuff.
Ilove certain things about that work process and
about how thingslooked,” he says. But, “We would
never have the films we have today if we were still
doing itthisway. It’s just too difficult and expensive
and there are so many things that you can’tdo.”

Top: A stop-motion ani-
mator adjusts an AT-AT
model through a pop-up
hatch in the miniature
Hoth landscape during
the filming of 1980’s
The Empire Strikes Back.
Above: Computer-gen-
erated AT-ATs battle
X-wing starfightersin
2016’s Rogue One.

Do you have unusual questions about how things work and why stuff happens? This is the place to ask them.

Don’t be afraid. Nobody will laugh at you here. Email greatunknowns@popularmechanics.com.
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MAKER CITY

CHARLESTON

The wealthiest colonial city south of Philadelphia,

Charleston, South Carolina, is a cosmopolitan mix of Euro-
pean and Caribbean style, with more than 1,400 historically
significant buildings. Two artists explain the role preserva-
tion plays in their city’s new wave of modern craftsmanship.

BY FRANCINE MAROUKIAN

THE MAKER Before transplanting

MICHAEL bUBOIS to Charles'Fon, Iwas a
structural ironworker

on high-rise build-
DUBOIS ings in Atlanta. Then |
METAL WORKS found a job with alocal
blacksmith and even-
tually opened my own
metalworks. Wrought iron is woven into the ico-
nography of Charleston. Unlike cast iron, poured
into a mold and endlessly duplicated, wrought iron
is a malleable, almost fibrous metal that's hand-
forged, allowing the blacksmith to be original in
his design. Softening the metal with heat and then
shaping it under a hammer into a forever thing

After disassembling my grandmother’s dilapidat_ed barn, lets us embed some of our own character into the

CAPERS I had a lot of good wood anc_j built a table. My_busmess work we do. It is personal for us, and it is personal

LANDRUM grewfrom the_re. I was looking to do something mean- for the client: We make the kind of things that go

CAUTHEN ingful, and saving the character—the true beauty—of into your will, what you leave to your descendants.
indigenous Lowcountry wood is my contribution to our

local preservation efforts. | don’t throw out anything. A

LANDRUM two-foot piece can become a shelf. A four-by-four stud

TABLES turns into a leg. Letting the imperfections of age become

THE BURGER AT
THIS PLACE

“l don’t know quite
why the burgers
and fries at Moe’s
Crosstown Tavern
are so awesome.
But they’ve got it.”

a design feature has become our signature: We are the
link between fine and primitive furniture.

——

THIS COFFEEHOUSE SOME HISTORY A STROLL

“You can choose your environment “Eighteenth-century Middleton Place “A long architectural walk through the

at Kudu: air-conditioned interior will give you a sense of plantation historic residential section. Even with all

or shady courtyard.” life and how important it was to the the natural catastrophes, this town is
Southern colonies.” resilient. It holds its history.”
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food. Whether grilled, roasted,
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B l d ° My dad’s dad went bald in his 30s. My
a ness. father’s response waslifelong use of vita-
mins, hair tonics, and a medicine cabinet full

® ®
Th e F l n al F r o nt l e r of other treatments. He’s made it to 60 with a full head

) : of hair, but not without preaching the same daily pre-
There’s still no cure for baldness, but your vention regimen to my three brothers, aged 20 to 31.

body might contain clues. You'd think in the 50-some years since my grandfather
lost his hair, we'd have figured out better solutions to

.
male pattern baldness. Not yet—though experts think

we're getting closer.

Traditional balding treatments, like my father’s,
prevent hairloss. Until recently, there was little that
could be done if hairhad already started disappear-
ing. Butincreasing interestin hairloss hasled to new
research thatholds promise even for those already
balding, says Wilma Bergfeld, adermatologist and
researcher at the Cleveland Clinic in Ohio.

Onanormal, healthy scalp, hair has threelife
phases: two to five years of growing, a few weeks of
resting, then about three months of shedding. Then
the cycle repeats. When men start balding, the grow-
ing phase gets shorter and shorter, until eventually the
hairs don’t grow long enough to poke out of the scalp.

Bergfeld says male pattern balding is caused pri-
marily by genetics, though being in poor health can
also contribute. Since it is polygenic (caused by sev-
eral genes), taking a gene-based approach toacure
would be complicated.

Older balding treatments often focused on prolong-
ing the growth phase to prevent balding altogether.
Rogaine, for example, blocks a hormone that’s known
to stunt hair growth over alifetime. You keep your hair
aslongasyouuseitdaily.

But some promising new treatments may help
those already balding by revitalizing damaged folli-
clesand even restarting the growth phase. They’re
still being researched, but below are some of the most
interesting options.

—This story is dedicated to my brothers, Bob,
Steve, and Dave. —L.S.

'I‘ H R EE N EW « Platelet-rich plasma « Micro-needling « Stem-cell therapy
e STATUS: Available in some e STATUS: Availablein some e STATUS: Still being
WAY s T 0 doctor’s offices doctor’s offices researched
GET HAIR e HOW IT WORKS: Doctors e HOW IT WORKS: Doctors e HOW IT WORKS: Stem
draw blood and remove the prick balding areas of the cells from your own body can
All based in blood cells fromiit, leav- scalp with very tiny needles. be used to regrow specific
actual science ing behind a fluid called (“Almost painless,” says types of tissue, like new skin
: plasma. The plasmais then Ibrahim.) The tiny injuries for burn victims. It’s thought
With thanks to Omer Ibrahim of injected into the scalp, cause the skin to go into the same can happen with
SkinCare Physicians in Boston. where doctors believe that repair mode, which in turn hair follicles if stem cells are
cytokines—proteins in the releases cytokines that make applied or injected into the
blood that induce blood ves- hair go into a growing phase. scalp. Scientists have even
sel growth and help to repair Micro-needling has been used considered using them to
wounds—cause the patient’s onits own, but has also been 3D-print new follicles outside
hair follicles to revert to the shown to be effective in con- the body, but, like all stem-cell
growing phase. junction with Rogaine. research, thisisinits infancy.
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B/ Troy-Bilt
Bronco Axis

B B G

TILL WIDTH, DEPTH:

16 inches, 6z inches
LIKES: The Bronco’s tines
rotate on the vertical axis
instead of the horizon-
tal, which—in the right
conditions—Ilets you push
through the soil in only
one pass.

DISLIKES: There is no
way to drive the Bronco
without tilling action. If
you need to get it into
your truck, be ready for
a shoving match with a
280-pound opponent.
Same problem arises if
arock gets stuck in the
tines. There’s no easy
way of driving the tiller
out to remove the rock.

$900

C/Cub Cadet RT 65

L. 0. 0. 8.8'¢

TILL WIDTH, DEPTH:
18inches, 7z inches
LIKES: Somehow drives
just as easily with the
tines engaged as without
(during transportation).
The operator control
lever is so sensitive that
fingertip pressure is

all it takes to keep it
moving in forward or
reverse.

DISLIKES: Throttle con-
trols are inconveniently
located on the engine,
not by the operator.

$800

T".I.ER '"ps Let the tiller pull you. Don’t try to push it. # Never till with a bent tine. Remove it and bang it into rough shape with a
big ball-peen hammer before reinstalling. % Hose the undercarriage and tines clean after every job. 9 No flip-flops.
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COMPUTER
MONITORS

With a bigger monitor, you don’t need
to sit so close to your screen—a huge
upgrade for your eyes and posture.

BY ALEXANDER GEORGE

/ Dell UltraSharp
U2417HA

LIKES: Color-accurate

right out of the box. The crisp reso-
lution, four USB ports, and ultrathin
bezel make this an exceptional value.
DISLIKES: Compatibility issues with
Macs lead to slightly pixelated fonts.

$350

/ Acer H277HU

LIKES: The stand and thin

bezel are modern art. Black levels are
visibly darker than others in this price
range, and the image remains sharp
regardless of viewing angle.
DISLIKES: Doesn’t include a Display-
Port-to-Thunderbolt cable, so older
Macs need an adapter. The Acer’s
stand cannot be height adjusted.
You can control only the tilt, which
means you’ll need books to get the
level right.

$500

/ LG 38UC99
UltraWide

LIKES: Unlike curved TVs,

which are somewhat silly, curved
monitors work brilliantly, since you
sit close enough to feel enveloped by
the image. You'll feel like you're work-
ing in a DARPA compound. The stand
has a nice small footprint, especially
for such a big monitor.

DISLIKES: No adapter cable
included. Unless you actually do
work for DARPA, four figures for a
monitor is probably overkill.

$1,500

Note: The color
gradient on the
background of this
page shall hereby
be known as
Tequila Sunrise.

/ ViewSonic
VX2475SMHL-4R

LIKES: Single-port con-

nection to laptop is fast. Although
4K is still unnecessary for most
conhsumers, it makes for a very sharp
picture, especially with 4K Netflix or
Amazon Prime Video.

DISLIKES: No adapter cable
included. Nineties-era design and
clunky interface. And the lack of USB
ports means you won’t be able to
plug in an external drive or keyboard
when you run out of ports on your
computer.

$430
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If you want to know what
makes the Scott Meridian fly
rod special, Ican spell outall
the science-y reasons. A good
flyrod islight and strong and
allows you to cast with just
the rightbalance of power
and finesse. In developing the
Meridian’s state-of-the-art
composite materials, Scott
used anew process that cre-
ates bonds between each
graphite fiber that are 20 per-
cent stronger than those found
in traditional rods. They pio-
neered adamping system
thatkeeps vibrations from
sapping energy from your
castwithout adding excess
materials that up weight and
compromise feel. The rod’s
anodized aluminum sur-
faceis so hard, durable, and
corrosion-resistantyou might
well hand the thingdown to
your grandkids’ grandkids. At
the International Fly Tackle
Dealer Show, the industry’s
top trade event, the Meridian
won both the best saltwater fly
rod and best-of-show awards.
Karl Andersen, buyer for the
high-end Manhattan fly shop
The Urban Angler, calls it “the
biggest rod breakthrough
inadecade.”

Butwhat good is technol-
ogyifitdoesn’tallowyouto
do something amazing? To
experience the awesome? To
come away with agood braggy
story? Last spring, I trav-
eled to El Pescador Lodge on
Ambergris Caye, in Belize,
inanattempt toland my first
permit. Among the most
prized saltwater game spe-
cies, Trachinotus falcatus are
notoriously finicky eaters and
bruising pound-for-pound
fighters. Toland one, you've
gotto make a cast of maybe
60 feet or more (any closer

and he’ll see you and take off),
dropyour fly within a foot of
the fish’s nose (any farther and
he won’t notice it), and then,
ifyou’re lucky enough to get
astrike, wrestle your prey to
theboat ashe tries tobeeline
it for the horizon. A permit of
five or six pounds might run
100yards before you can even
begin toreel him in, then, just
when you’ve brought him to
within a few feet of the boat,
run 100yards more. Half-hour
tussles are notuncommon.
Armed with a9-weight
Meridian outfitted with a
Hatch 7 Plus Finatic large-
arbor reel (a fine piece of
machineryinits ownright), I
found myself'in the middle of
agood-size school of permit
within the first hour of my first
day. She castlikeadream—an
impossible mix of howitzer
and surgical instrument. A
guy can spend days trying to
hook a permitwithout any
luck, but after just 25 casts or
so, Imanaged to putashoton
the money, and—chomp, hook
set, fish on. The ensuing fight
lasted 20 minutes or so, but
really, the poor little fella never
had achance. Ifhe wasthe
irresistible force, the Meridian
wasthe immovable object.
Ohright, one more thing:
Between the time I began
casting to the school in ques-
tion and the time T hooked up,
I'thoughtIwasfishingtoan
altogether different species
called abonefish. Although
thatis notan entirelyunheard-
of error, itisamortifying one
nevertheless. Youknowhow
they sayit’s not the hammer,
it’s the guy swinging it? That’s
usually true.

Scott Meridian Fly Rod
$865; scottflyrod.com

Hatch 7 Plus Finatic Reel
$600; hatchoutdoors.com

Technologically

Amazing Fly Rod
of the Month

This thing actually enhances your
talent as an angler—whether
you know what you're fishing

for or not.

BY JON GLUCK

ﬁ L | 1L arc
20 percent stronger
than those in
traditional rods.
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COMMON

HOME REPAIRS

DON’T CALL A PROFESSIONAL!
TRY THIS NIFTY GUIDE TO FAST,
EASY HOME REPAIRS INSTEAD.

AVAILABLE WHEREVER BOOKS ARE SOLD

$14.95 ($16.95 Canada), Flexibound

HEARSTBOOKS

How to Be Cut Off
From Civilization

When it’s you against nature, there’s only one tool
you need: the stainless steel River Canyon :
Bowie Knife—now ONLY $49!

The River Canyon Bowie Knifée hand-forged, unique
knife comes shaving sharp with a perfectly fitted
hand-tooled sheath. The broad stainless steel blade
shines in harmony with the stunning striped horn,
wood and bone handle. When you feel the heft of
the knife in your hand, you know that youre
ready for whatever nature throws at you.

This knife boasts a full tang blade, meaning the:
blade doesn’t stop at the handle, it runs the full
length of the knife. According to Gear Patrol, a-
full tang blade is key, saying “A full tang lends
structural strength to the knife, allowing for bette
leverage ...think one long steel beam versus two.”

Cherokee

STONE WORKAES

With our limited edition Réver Canyon Bowie Knif
you're getting the best in 21st-century construction
with a classic look inspired by legendary American
pioneers. What you won't get is 2
the trumped up price tag. This
quintessential American knife
can be yours to use out in the
field or to display as the art piece
it truly is. But dont wait. A knife
of this caliber typically cost
hundreds. Priced at an amaz-
ing $49, we can't guarantee
this knife will stick around for
long. So call today!

Your satisfaction is 100%
guaranteed. If you dont feel ponys: call today and
like we cut you a fair deal, send  you'll also receive this
it back within 60 days fora com-  genuine leather sheath!
plete refund of the sale price. But

we believe that once you wrap your fingers around the
River Canyon’s handle, you'll be ready to carve your own Not SFown
niche into the wild frontier. actual size.

River Canyon Bowie Knife $729* What customers are saying
Offer Code Price Only $49 + S&P Save $30 ~ 2bout Stauer knives...

1 . 8. 0.8 & ¢
1-800-333-2045

“First off;, the shipping was fast
Your Insider Offer Code: RCK241-01

and the quality is beyond whar
1 paid for the knife. Overall I

am a satisfied customer!”

You must use the insider offer code to get
our special price. — D., Houston, Texas

Stauer(@ 14101 Southcross Drive W., Dept. RCK241-01 _\3
Burnsville, Minnesota 55337 Www.stauer.com s

. . . Rating of A+
*Discount is only for customers who use the offer code versus the listed 9

original Stauer.com price.

a . CONSUMER
¢ Full tang 4 %" stainless steel blade, 9" overall length ¢ Genuine horn, wood AFFAIRS
and bone handle ¢ Polished brass guard and spacers ¢ Includes leather sheath

ACCREDITED

Smart Luxuries—Surprising Prices”



| want to build a three-foot-high
retaining wall behind my house out of

pressure-treated wood. Thoughts?
SHAWN B., SIOUX CITY, IOWA

Go ahead, but do your

homework. First, call
811 before you dig. The free
service locates all under-
ground utilities on or in front
of a property. (It’s unlikely
that you'll hitthese inthe back-
yard, but you never know.)
Readers are probably tired of
hearing me say this, butin
most cases, you'll need a

building permit. The town’s
zoning and building depart-
ment will want to know how
close the wall is to property
lines. If there’s a chance the
wall could encroach ona
neighbor’s property, they’ll
ask for a surveyor to mark the
lot lines. Assuming your wall
is nowhere near a property
line, you'll just fill out some

POPULAR MECHANICS’
SENIOR HOME EDITOR
SOLVES YOUR MOST

PRESSING PROBLEMS.
BY ROY BERENDSOHN

paperwork, submit a sketch,
then post the permit in your
front window and get to work.

For the actual construc-
tion, use pressure-treated
lumber rated for ground con-
tact. (Some of it is rated for
aboveground use.) Your fas-
teners should be hot-dipped
galvanized, stainless steel, or
rated by the manufacturer for
construction with pressure-
treated wood. And, finally, if
the retaining wall is holding
back earth that receives a lot
of runoff, or you live in a wet A
region, use perforated pipe,
gravel, and drainage fabric
behind the wall to keep it
dry. That’s it. Your wall
should last for years.

Every year or two,
thestainonmy

The key word

' . peel. Most sta!
absorb.into the' woag
surface, so.they dor’
form a film that coul
off. They just weat!

away. | suspect the deck .
was either painted of that
it received multiple coats
of stain. Both are bad
ideas, because they don’t
allow the wood to breathe.

What you need todo is
use a professional-grade
wood stripper, such as
Flood Pro Series. Apply it
straight out of the bottle,
let it stand for half an

When | took a Master

Gardener class, the hour, scrub with a deck
instructors used a brush, and then pressure-
- wash the deck. It may take
Sharper“ng stoneona several applications to
handle. | can’t find one remove the old coating.
Complete the job with a
anywhere_. Do you kI'IO coat of high-quality semi-
whatit mlght be? transparent stain. Flood

also makes an ideal prod-
uct for these applications,
asemitransparent alkyd/
oil stain formulated to
soak in and bond, not just
adhere to the top layer.

WARD P., GROVE CITY, OHIO

Most likely you mean a Norton
Utility File, a tool that has a well-
earned reputation for quickly sharpen-
ingordeburringavarietyof cutting sur-
faces, so long as they don’t have to be
honed toarazor-sharpedge. It’s perfect for sharpening shovels and hoes and lawn-mower blades.
Although it’s called a file, the tool is more like you described it: a sharpening stone on a stick.
Thewedge-shaped 100-gritoilstone is made fromsilicon carbide,amedium-hard sharpening
abrasive thatisharderthanthesteelit’s meanttosharpen, yet wears away atarate that constantly
exposes anew—and sharp and clean—abrasive surface. For only $20, you'll get several years out
of the Norton file. To use it, squirt a little machine oil on the blade that you're sharpening and
then rub the stone over the surface in a circular motion. All four working surfaces are the same.
They’re justthere to make sure youdon’t wear one surface out. Simply rotate the tool as youwork.
Whenyou're done, rinse the sharpened surface with alittle clean oil and put it back on the shelf.

Email
your
home ang yard
Questions to

and watch for Roy’s
answer in an
upcoming
column,
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j mfﬁ}?ff WF,—,—f,
he an Artis If)’l /1

Cut precise |
- metal shapes
in a flash?!

With the PlasmaCAM® machine,
you can easily make impressive
metal art products. Get
started with our ready-to-
cut art disc collection,

or create your own
designs from pictures,
drawings, and lettering.

Call today with this code

YA4TRC for your free
demo video to see what you
can do with this amazing machine!

PO Box 19818 « Colorado City, CO 81019-0818

(719) 676-2700 - www.plasmacam.com




Base price: $52,695

Zero-to-60:4.1,

just 0.1 faster than
the all-wheel-drive
M240i xDrive.

1

2017 BMW M2

The most entertaining M
is also the smallest.

The M2 s spiri-

tual heir to the old
straight-six M3 coupes,
compact cars that hid wild
performance beneath
restrained bodywork.
| used to own one such
M3, a 1998 model, and
the M2 feels immediately
familiar—a hearty rasp
from the exhaust, a slightly
aloof manual transmis-
sion, a cabin cozy enough
that when the officer asks
for your registration, you
don’t have to reach too far
for the glove box. That’s
important, because the M2
is obliterate-your-license
quick, almost brutal in the

lower gears. The accelera-
tion from the turbocharged
365-hp 3.0-liter straight-six
is nothing like the old natu-
rally aspirated screamers,
which delivered a linear climb
toward a frenetic crescendo.
The M2’s 370 Ib-ft of torque
is binary: Boom, here it s,
hope you've got clear road
and two hands on the wheel.
There’s not a lot of frippery
here, no rear-wheel steering
or all-wheel drive or maze
of electronic performance
menus. The steering is quick
off-center, possibly to imply
that nervous energy equates
to feedback, but that’s the
only real dynamic complaint.
Unlike Porsche (911) and
Chevrolet (Corvette), BMW
can’t seem to stick with a sin-
gle name over the years. But
this car is the modern 2000tii,
the true spawn of the M3
gene pool. And whatever they
callit, ’'m glad they still know
how to make it.

JEEP CHEROKEE
TRAILHAWK

Fiat for formidable
forest forays.

FIVE-WORD

REVIEWS

TOYOTA SIENNA
Energized engine
earns extraordinary
esteem.

LEXUS CT 200H
Pedigreed Prius
proves plenty
pleasant.
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2017 Nissan Armada

In crossover times, a big SUV.

Thelast Nissan Armadawasan SUV ver-

sion of the Titan pickup truck. This time,
it’san Americanized version of the Patrol, Nis-
san’s rugged SUV sold in other parts of the world.
In Dubali, they use Patrols as cop cars. So that’s
way cooler than a Titan with seats in the bed.

The 5.6-liter V-8 makes 390 horsepower,
which out-muscles the domestic competition,
and the interior is thoroughly free of any sem-
blance of pickup. Exceptin the ride. While
its more expensive sibling, the Infiniti QX80,
uses aclever hydraulic antiroll system to keep
the body magically serene over bumps, the
Armada has conventional springs and antiroll
bars that toss your head from side to side. For
the roughly $19,000 price difference, maybe
you can handle some mild jostling.

Three-row, V-8-powered SUVs are probably
adying breed, but they still serve a purpose for
people who want body-on-frame construction
and low-range four-wheel drive. If youdon’t need
that stuff, get a Pathfinder. Butif you do, thisis a
pretty fine way to patrol the dunes.

Base price: $26,670

Safety feature: Family
Guardian, which alerts
youif the car goes too
fast or leaves preset

boundaries.

2017 Volkswagen

Golf Alltrack
A jacked-up Golf hunts
for Outbacks.

Okay, so the Golf
Alltrack is a Golf
SportWagen with a 0.6-inch

lift kit and black fender
flares. If those modifications
sound profoundly pointless,
they are—in the practical
sense. But in the public
imagination, fender flares
and a slightly taller stance
transform a humble wagon
into an active-lifestyle
adventure machine, the kind
of car you'd drive to one of
those endurance events in
which you pay money to
wade through electrified

mud and climb walls made
out of wasps. Sleep with one
eye open, Subaru Outback,
because the Alltrack wants a
piece of your pesticide-
free, sustainably grown
organic turf.

While most Outbacks
pair a naturally aspirated
four-cylinder toa CVT trans-
mission, the Alltrack uses a
170-hp turbocharged four
mated to either a six-speed
dual-clutch gearbox or a six-
speed manual. Either way,
you're getting some pretty
choice hardware for a car
that costs less than $30,000.
And even though the
Alltrack’s off-road preten-
sions are silly, | nonetheless
pointed it up a steep off-cam-
ber hill that | use to challenge
trucks, and it scampered
right up—in the snow, no less.
So maybe that tiny liftisn’t
totally pointless after all.

Volkswagen, as you
may have heard, has deep
problems with its own loyal
customers. A car like this,
cheeky and affordable,
might help win a few of them
back. And maybe some of
Subaru’s, too.

Base price: $45,995

Collectible Nissan:
The Patrol. Nissan
imported just 2,616
between’62 and '69.

=4
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_Canthe 505-hp Alfa
Giulia Quadrifoglio slay
these dragons?
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. o S e c For the world’s best writing and photography, it's magazines.
i ~ And for unlimited access to all the best magazines, it's Texture.

. #Z Download on the GETITON amazon  Available at
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THE NEW VINTAGE

1978 Ford F-150

SuperCab

IT WAS WINTER, and in winter,
four-wheel drives are just too
desirable. | gave up looking for a
Bronco and found this ad for an
F-150. It was listed as “Ford Truck”
and had a single terrible photo. |
think that’s why no one had gone

decided to let it go.

It was exactly what | wanted: a
supercab with a 400-cubic-inch
V-8 and a four-speed manual. |
fixed some issues with the fuel
system, and since then it’s always
started, never left me stranded or

OWNER: FOUND tolook at it. stuck. ladded an aluminum Edel- ;
’ . ; | dealt with the owner’s son. brock intake manifold, switched o

Ryan Bettis gN'. list Story was, his dad boughtitnewin it from two to four barrels with Q
ralgs’is ’78, and it was his everyday vehicle  aHolley carb, installed a bigger o

LOCATION: PURCHASE up until the '80s. They used it for muffler. | had it painted back to o
Wheat Ridge, Colorado PRICE: camping and towing their fishing the original brown—my dad hates z
$2,800 boat, and were planning torestore  it, but | love it. The interior is still >

it until the dad had a stroke. The mostly original and needs to be T

YEARS son had the motor rebuilt, did redone. But honestly, | like the old E

OWNED: some body work, but the truck feel. It's 40 years old and I'm the ©

Two kind of sat there. They had just second owner. g

x

a

Classic truck values are picking up

Values are up for classic trucks like the F150. Get the whole story on vehicle
values, including how they’ve changed over time and how they compare to
other vehicles, at hagerty.com/valuationtools.

HAGERTY

FOR PEOPLE WHOD LOVE CARS®
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FASTFIT® "~ DRIGINAL®

ELASTIC SEAMLESS
CUFF PALM

THE TOOL THAT FITS LIKE A GLOVFE®

US: 800.222.4296 | WWW.MECHANIX.COM
#mechanix R 8 &

IMPACT
PROTECTION
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/ Carbon
Revolution
Wheels
One part that
unequivocally benefits
from being made of
carbon fiber. If terms
like unsprung weight
make you sleepy,
look at the Shelby
GT350R and the new
Ford GT (which come
with these wheels) as
evidence.

Starting at around
$4,000 each

/ Dickies
Multi-Pocket
Performance
Shop Pant
Like regular work
pants, they’re
strategically rein-
forced—knees, belt
loops, crotch. Unlike
regular work pants,
the fabric stretches
and wicks sweat.
Worth wearing for

NEW WAYS T0
LOVE YOUR VEHIGLE

We see a lot of useless inventions
marketed to people who love cars and driving.
Here are some that are actually useful.

/ WeBoost
Drive 4G-X
Ever have Google
Maps cut out mid—
road trip? Terrifying
stuff. This antenna
amplifies weak cell
signals so every
phone in the car
always has bars,
even on remote
roads.

$479

/ Line-X
Atrick off-road guys
use: Spray the exte-
rior panels with bed
liner, the protective
coating for pickup
beds. Line-X makes
a version specifically
for exteriors using a
patented combina-
tion of long-chain
molecules. Result:
Your lifted truck gets
adent-resistant exte-
rior from only 0.015

the dedicated phone inch of paint.

pocket alone. Starting at

$26 around $500
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IT WAS PARKED IN YO
ONG BEFORE YOUR

There's a reas'on.lmo__re people trust Hagerty with the cars they love.

: We make the experience of owning classics better, with insurance, valuation
. HAGERTY tools, an award-winning magazine and more - all created by people who share
% ion f .
FOR PEOPLEWHOLOVEGARS® | YO Passion forears
Get a quote today. | Hagerty.com | 888-969-9669 | Local Agent

Hagerty determines final risk acceptance. All coverage is subject to policy provisions and availability. Hagerty is a registered trademark of The Hagerty Group, LLC. ©2017 The Hagerty Group, LLC.
Vehicle make and model names and logos are property of their respective owners and their inclusion does not imply sponsorship of or affiliation with Hagerty or any of its products or services.



‘Most people see arus-

red coat faded by sun and

w1nd its paint chipped in a perfect
mosaic of time and history, and they '

think, How beautiful.

Ilook at the same barn and thlnk
Needs paint.

One evening last summer I saw
such a barn. I was walking in a field
with some friends and their dog

on land I know well. We stood in

the green grass taking in the view
as swallows dipped and weaved
through the dusk. The barn stood at
the far end of the field soaking in the
last of the light, assuming the sense

tic, weathered oldbarn its

of purpose old structure:é;: oftendo—a
“purpose larger than that for which

theywere built. Its silhouette seemed
to outline the passage of time itself,
a symbol of endurance and i ingenu-
ity and utility.

And yet, man, did it need acoat
of paint. .

Barns, the simplest of wooden
structures, need paint. Each time you
seal a barn with a solid coat of good
paint, you buy it ten years of life, I
say. And yet, as easy as it would seem
to paint a barn—four flat, red sides,
some white trim if it’s fancy—with
thewrongequipmentitcanbeachore.

I've worked at this magazine for

nearly three decades and I can’t_
remember a story about paintinga
barn. And it’s probably been twenty

yearssince we did a major painting -~

storyatall. It was time.

We talked to the owner, said we

_ wanted to paint his barn. He didn’t
- resist. Iand a small team immedi-

ately inspected the structure and laid
outaplan. The thing needed window
sashes, repair carpentry, and some: -
general sprucing up. We’d do the
paintjob and enough repair carpen-
trytoachieve anicelook. Everything
else was the owner’s problem.
Landing on the right color for a
barn is trickier than you'd think.
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THE BARN JOB

Too light a red and in the wrong com-
bination of light, a barn can appear
orange or, worse, pink. To get the color
justright, Itook pictures of the barn in
early morning, afternoon, and at dusk
on my iPhone 7—this is a good idea to
do before visiting your paint dealer. We

NAILS POKED OUT IN

EVERY DIRECTION,
JUST WAITING TO

BITE YOUR HAND OR

SNAG A ROLLER.

settled on Benjamin Moore’s Country
Redwood in a high-quality Regal Select
Exterior, ahigh-quality all-acrylic coat-
ing that provides a much thicker film
than a typical coating. (See “Paint for
the 21st Century,” page 50.)

With the paintlined up, Isetouttofind
the best new tools on the market—there

had to have been some improvements in
the past twenty years. Youdon’t want to
messwithhomeowner-grade equipment,
especially on big jobs. Good tools pay for
themselves on the first job and help you
complete the work in half'the time.

‘We selected Purdy Power Lock exten-
sion poles in two sizes, equipped with
eighteen-inch-wide frames and a Purdy
Marathon roller cover with a ?/s-inch
nap. (See “Big Tools for Big Painting,”
page 52.) Most of us are familiar with
applying paint with a nine-inch roller.
You can’t believe how fast painting goes
when you use products like this. The
paint goes on more than twice as fast.

Some parts of the barn were not
accessible with hand tools. While the
north, east, and west are shiplapped
vertical cedar siding, the south side
is weather-beaten board-and-batten.
Worse, the rafter tails are exposed on
the north and south faces, and many

continued on page 50

Homeowners hate painting
because most homeowner-
quality tools are flimsy.
Pro-duty brushes last longer,
speed the job, and make you
look like a better painter than
you are. If you do nothing else,
invest in better brushes.

A / Purdy Clearcut Elite Pip
This classically proportioned
Purdy may be the perfect
brush to cut-in for house paint-
ing. It uses synthetic DuPont
filaments instead of irregularly
shaped natural-fiber bristles
and attaches them to the handle
with a rustproof stainless-steel
ferrule. The ultra-rigid filaments
have a round cross section and
taper to a spear point. They hold
alot of paint and stand up to
repeated cleanings. Most impor-
tantly, the brush cuts a clean,
crisp line even on a surface as
rough as barn board.

*USA
$28 MADE

B / Wooster Gold Edge
Wooster’s Gold Edge brushes
have polyester filaments that are
treated chemically to give them
an extremely fine taper, which
provides a smooth finish—you
could almost paint a car with this
thing. Yet the back of the fila-
ments is rather stiff, increasing
the brush’s paint-holding ability.
The short-handled model shown
has an overall length of about
four inches.

~USA
$9 to $23, varies by size \M‘
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Create Your Own Outdoor
Room...In Just Seconds'

Opens at th I -
of a Button'

Introducing The Revolutlonary
SunSetter Retractable Awning!

If you're tired of having your outdoor enjoyment rained on...baked out...or
just plain ruined by unpredictable weather...

At last there is a solution! One that lets you take control of the weather on
your deck or patio, while saving on energy bills! It’s the incredible SunSetter
Retractable Awning! A simple...easy-to-use...& affordable way to outsmart the
weather and start enjoying your deck or patio more...rain or shine!

The SunSetter is like adding a whole extra outdoor room to your home...
giving you instant protection from glaring sun...or light showers! Plus it’s
incredibly easy to use...opening & closing effortlessly in less than 60 seconds!

So, stop struggling with the weather...
& start enjoying your deck or patio more!

For a FREE Info Kit & DVD email your Tou choose full sun or total
name & address to freedvd@sunsetter.com protection in just seconds!

FREE Info Kit & DVD y
Call Toll-Free: 1-800-876-8060 515

[ Yes! Please send your FREE Info Kit & DVD...including
a $200 Savings Certificate... TODAY!

Name
Address

City. State Zip
Email

(Important: Be sure to give us your email address to receive our best deals!)

® 184 Charles Street, Dept. 32815, Malden, MA 02148
RETRACTABLE AWNINGS Visit us today at www.sunsetter.com

©2017 SunSetter® Products
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THE BARN JOB

PAINT FO

Making paint used to be simple: Grind
and mix pigments, then blend them into
a sticky resin. Next, thin with a solvent.

But most old paints contained lead
pigment, and their solvents were pol-
lutants. Their performance depended
on the skill of the painter—usually a guy
with huge forearms from spreading
heavy lead-based coatings with a four-
inch brush. These days we expect paints
to last longer, apply easily, and not create
air pollution. Oh, and they have to look
great and clean up with water.

The best paint at doing all that is the
one we used on the barn, Benjamin
Moore Regal Select Exterior Paint.
Its resin is 100 percent acrylic, a form
of liquid plastic that can be emulsified in
water. Since resin is the glue that sticks
the pigment molecules to each other
and to the surface, you might say it's
the heart of the paint. All-acrylic paints
have become popular in recent years,
in part because of their chameleon-like
ability to be formulated for indoors or
outdoors, on nearly any surface. More
expensive versions (Regal Select is $55
per gallon) also offer incredible longev-
ity. We likely won’t have to paint the
barn for another ten years.

Regal Select is a “high build” type.

It dries to a film that’s about twice as
thick as the average coating. For us

it provided single-coat coverage and
smoothed the barn’s weathered exte-
rior. And because the resin is emulsified
in water, cleanup is just soap and water.

To formulate such a paint, according
to Carl Minchew, vice president of color

of the bays are studded like a cactus
with nails poking out in every direc-
tion, just waiting to bite your hand or
snagaroller.

The answer was simple: We would
spray as much of the barn as possible.

Wewere ready to paint—but the barn
was dirty, one of its main doors was
off its hinges, and the bottom edges of
all the doors looked like they had been
chewed by rats.

So I did what any sensible editor
would do, I called Richard Romanski,
contributing editor and Guy Who’s Good
at Everything, and asked ifhe could lend
ahand. “That’s more work than two guys
canhandle,” Richard said. “Call Andy.”

Andy Northshield is worth men-
tioning for a couple of reasons: He’s a

R THE 21ST

innovation and design at Benjamin Moore,
the molecules need to move smoothly
past one another in the fluid state, yet
lock together rapidly as the water in the
paint evaporates. (This has to do with
rheology, the branch of physics that stud-
ies the flow of matter.) Think of pancake
batter: It spreads nicely over a horizontal
surface but runs down a vertical one.

Moore is one of the few companies
that formulates the entire coating—the
resin, the color, the works. As Minchew
says, “By formulating our own resins, we
can design them to meet specific criteria
that we know our customers demand
for a particular coating.” Like a barn long
past its sesquicentennial.

full-time firefighter whose dad was an
industrial-arts teacher, so he’s incredi-
bly handy. He’s also a combat-hardened
Marine. I called him up and described
the job. He said only: “I'll be there.”

It goes like this: You wash from the
bottom up to remove dirt and mildew.
Then rinse from the top down. At the
same time, you scrape and pressure-
wash to remove loose paint. If needed,
youmighthave todoasecond light rinse
to remove dust from any scraping and
sanding. Next, prime bare areas. If,
even after washing, the paintisseverely
weathered and coated with a dustylayer
of paint pigment (called chalk by paint

TWO NEW PAINTS WORTH THE MONEY

Rust-Oleum
Universal
A spray paint for-
mulated to paint any
surface material,
indoors or outdoors.

Zinsser Odor
Killing Primer
Even the best paint
won’t fulfill its prom-
ise if a stink comes
through. This primer
is formulated with a
styrene copolymer
resin that sealsin
stink, once and for

all. $35.

pros), you apply a coating of oil-based
alkyd primer because it bonds tena-
ciously, even through chalk. Finally,
when the preparations are complete, you
apply alatex topcoat.

Andy went to work pressure-wash-
ing one side of the barn. Richard and I
went about spot-fixing the rotted doors.
Barn doors are heavy, and it takes two
guys to lift them off their hinge pins. In
notime, we were soaked with sweat, so I
walked overto Andytotakeabreak.Iwas
astonished when I saw how far he had
progressed. The paint was so weak that
the pressure washer hadn’t just blasted
off the loose chips, it had removed most
of the paint from the entire barn. Andy
was soaked with spray-back and his

continued on page 54
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NEW Rechargeable
Digital Hearing Aid
Technology Only *179Y

(*Each when you buy a pair)

The Rechargeable HCRC!

4 Digital sound processing chip
provides crystal clear sound and

with less feedback than old analog
technology

«” Never worry about replacing
batteries again! 2 Hour Charge
Gives 16 Hours of Use!

E}/ Micro USB Cable (included) charges

your hearing aid in the car, with a
computer or plugged in the wall!

(+/ Easy On / Off Button

8 Automatic Noise Reduction and
Feedback Canceler

(v 100% Money Back Guarantee

5 Star Reviews

makes speech easier to understand

No More Dead Batteries! “This
HearClear HCRC rechargeable hearing
aid works all the time! Unlike hearing
aids powered by throwaway batteries
that go dead at the worst time, | plug
these in at night and the hearing aid

charge lasts all day, every day.” - Xavier J.

Great Hearing Aid! “I'm really glad

| tried the HearClear HCRC! It works

as good as or better than the more
expensive ones I've purchased in the past.
It’s great that the price is reasonable.
Thank you for the great product.” - 7im M.

(¢

Advanced Affordable Hearing™
Affordable Quality Since 1996!

=

\ RECHARGEABLE

ocker Volume Control
D) USB Charging Port &
~ Rechargeable Battery
E) Digital Signal Processor
F) Receiver (Speaker)

.\G)Sode ube

Rechargeable Digital Hearing Aid - For Only $179!*

The new HearClear™ HCRC Rechargeable Digital Hearing Aids are
now available to you for an unbelievable price! This quality digital
hearing aid has the same key elements that all high end digital
hearing aids share, but is also rechargeable. The microphone
picks up the sound and sends an electrical signal to the digital
signal processor which is the “brains” of the hearing aid. The
sound is then adjusted to amplify important speech sounds as
well as filtering out unwanted noise. Once the digital processor
has amplified the sound, it is passed to the receiver (also known
as the speaker) which emits a corrected and amplified
sound through the sound tube into your ear.

Rechargeable

Most importantly, your new HearClear HCRC
hearing aids work at a fraction of the cost of
name-brand hearing aids, and you don’t have to
keep changing the batteries! You will also love
the comfortable, lightweight Open-fit design.

You can spend thousands for an expensive hearing aid or you

can spend just $189 for a hearing aid that just plain works (only
$179 each when you buy a pair). We are so sure you will love our
product, that we offer a 100% Money Back Guarantee - Risk Free
if you are not satisfied for any reason.

*MONEY SAVING OFFER!
Use Coupon Code: PM74

1-877-751-1477
BUY A PAIR ano SAVE 20!

(Coupon Code & Price Valid For A Limited Time Only)

A+

’ ACCREDITED
bl BUSIMESS
BBEB.

FDA

REGISTERED

US Company
Owned And
Operated

Visit and Save: www.AdvancedHearing.com/PM74




THE BARN JOB

King-size jobs require King-size tools. We found the newest contractor-grade

equipment that would help us finish the job fast.

A / Graco TrueCoat
360DS paint sprayer
At first we thought it
might have been over-
kill to equip ourselves
with two sprayers, but
in the end we were glad
we could shoot two
colors independently.
The TrueCoat doesn’t
pump paint out of a
bucket. It carries the
paint with it in a dis-
posable flex liner bag
attached to aframe

on the bottom of the
gun. We found it was
the perfect solution.
One guy stayed busy
painting siding while |
went up and down the
ladder shooting rafter
tails and the underside
of the roof deck with
the TrueCoat. | even
painted a hornet’s nest!
With a little practice,
you can spray with sur-
prising accuracy and
almost no overspray.

$160

B / Graco ProX17
paint sprayer

This is a pro-duty
sprayer on a stand
that’s designed for
remodelers who paint
alot. It sucks unthinned
paint out of the bucket
and feeds it downa
50-foot hose to the
spray gun, and is rated
to shoot 0.34 gallons
per minute—as fast (or
probably faster) than
any nonprofessional
painter can work.

$570

€ / Purdy Power Lock
extension poles and
18-inchrollers

Like most amateur
painters, | had never
used aroller wider
than the standard nine
inches. You canimagine
my thrill at spreading

a stripe of paint twice
that width—without
aladder. We mounted
18-inch Purdy Mara-
thon rollers on the
company’s Power Lock
poles that extend any-
where from two to 16
feet, depending on the
model. By keeping your
feet on the ground,
instead of aladder,
you're safer, faster, and
more productive,

Power Lock exten-
sion pole, depending
on length, $26 to
$54; ¥s-inch nap,
18-inch-wide Mara-
thon roller cover
$16; adjustable
roller frame $18

D /Hyde

QuickReach and

RVT Gun

This system uses

what Hyde calls rapid-
valve-transfer (RVT)
technology to enable
you to switch back

and forth from pole
painting to a hand-
held spray gun. The

rig consists of a gun,
hose, and pole, and the
gun has a dismount-
able valve and tip that
can be transferred and
mounted to the pole
without using a single
tool. You don’t even
have to shut down your
airless sprayer to make
the swap.

QuickReach tele-
scoping spray pole,
depending on length,
$125 to $170; RVT
spray gun $180
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A COLLECTION OF PRODUCTS &
OFFERS FROM OUR PARTNERS
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OWN THE
“GEM OF THE CENTURY"

With its remarkable rarity and
unique gemstone qualities, it's
no wonder that experts have
dubbed it “the gemstone of
the 20th century.” Top-quality
tanzanite gems have fetched
higher prices at auction than
rubies, emeralds or diamonds!
But because we buy direct and
use our own designers, we
are able to offer you this rare
beauty for ONLY $59!

1-800-333-2045
Your Offer Code: KTR257-02
www.stauer.com

ROYAL PURPLE MAX
ATOMIZER

Clean clogged and coked
injectors to restore injector
flow with Max-Atomizer
fuel injector cleaner.
The result is improved fuel
economy, enhanced power
and performance, reduced
emissions, smoother idle,
and quicker / easier starts.

visit RoyalPurple.com

H @ThePMWorkshop N

Keeps Paint Out.
Keeps Lines Sharp:
s

FrogTape® is the only painter’s tape treated with PaintBlock® Technology.
PaintBlock forms a micro-barrier that seals the edges of the tape,
preventing paint bleed. Visit frogtape.com to see PaintBlock in action,
get painting tips and more!

e TANTY o e
o Con

e ENT o REFUND f O

Choice

Creates factory sharp, fl’aJWIeés"-édges for. .
both CERAM!C and STEEL knives!

Diamond Hone® Knife Sharpeners

-

e
Model 700

¢ Convenient, in-home sharpening of ceramic or metal,
fine edge or serrated knives!

¢ Advanced diamond abrasive technology, multi-stages
for superior, durable, arch-shaped edge

* Precision knife guides quickly, easily, sharpen sports,
kitchen, household and pocket knives Assembled in

EdgeCraft Corp. (800)342-3255 www.chefschoice.com V=0
© 2017 EdgeCraft Corporation, 825 Southwood Rd., Avondale, PA 19311 USA




THE BARN JOB

——

Consider all surfaces and materials you’ll
need to paint. We used primer, topcoat,
trim, flat black for the hinges, and an all-
surface primer to coat a piece of plastic conduit.

safety goggles were caked with red.
“I guess we’ll be priming a lot more of
the barn than I thought,” I said. Andy
shrugged. Richard had ambled over
withacup of coffee and acider doughnut.

“Yep,” he said.

(Wedid find, in the pachysandra, the
hand-forged hinge pin that was missing
from a broken door. These crude things
look like a giant square-cut nail with a
pin forged into its top. You hammer it
into abarn timber and then the other
partofthe hinge—attached to the door—
slides on top of'it.)

The restof the barn went pretty much
in that fashion. We blasted it clean—so
much that at times I was worried Andy
was going to blast the whole thing to the
ground. But of course, this old barn was
alot stronger than a pressure-washer.
In more than a century and a half; it
hadhoused all manner of toolsand farm
implements, bales of hay, livestock (we
think), children’s toboggans and bicy-

cles and army helmets, two Triumphs
and an MG in various stages of repair,
lawn tractors, table saws, extended fam-
iliesof mice and chipmunks, and alarge
collection of clay planting potsbelonging
tothe currentowner’swife. Itwasaliving
barn,awondrousbarn, and we were sim-
ply helping it continue to serve, the way
other small groups of friends probably
did in the 1970s and fifties and thirties
and aughts and for decades before that.

With the washing and scraping on the
siding complete, we turned our atten-
tion to theraftertails and trim. We were
relieved to find that once the weak top
layer of paint was removed from these
surfaces, theunderlying paint was sound.
Sowe didn’t have to prime them, we sim-
plysprayed the topcoat. Then we painted
the red siding below, by both brush and
spray, getting as close to the rafter tails
aswedared. And wedid dare. With prac-
tice, we managed to get the paint within
afraction of an inch. Some parts of the

barn were so high off the ground (more
than twenty feet) that you couldn’t tell
ifthere was a narrow gap where one coat
of paint stopped and the other began.
Still, we carefully went over the struc-
ture and touched up by hand and cut in
toaclean, crisp line everywhere. We did
a similarly meticulous job painting the
flat black metal hinges and door hasps.
Barns deserve respect.

One fine autumn morning, the barn
jobwas complete. Since we never spenta
fulldayonthe projectbut ratherworked on
itastime permitted between other tasks,
it’s hard to say how long it all took. Sev-
eral days, would be my inexact estimate.

Butitwas satisfying. The barnlooked
proud, and we had given ourselves a
first-rate education in how to paint big
structures. Orange maple leaves drifted
down and made a fine sight in contrast
with the red and white backdrop.

Istepped back, took itin and thought,
That’s beautiful. =

54

‘ APRIL _ 2017

POPULARMECHANICS.COM



THE POWER OF STIHL IN A

LBATTERY
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The STIHL Lightning Battery System™ is designed to get more out of every charge. Our Al, AK and AP series
include over 20 pieces of equipment and give you multiple battery solutions. Whether you’re an experienced
professional or a demanding homeowner, you’ll get just what you need — the power of STIHL in a battery.
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STIHL
'LIGHTN,

BATTERY // SYSTEM™

MULTIPLE SOLUTIONS

A ‘[Al}series] )

Integrated batteries make this series perfect for smaller yards and condominiums.
| INTEGRATED BATTERY |

%

HEDGE TRIMMER BLOWER TRIMMER

A [AKFseries] !

With multiple battery options, this series is ideal for maintaining suburban yards.

| BATTERIES | AK10 | AK20 |
!‘i-/ __=.£w g

HEDGE TRIMMER BLOWER CHAIN SAW TRIMMER

A [AP}SERiES] ’

More power and longer run times make this series great for a wide range of properties.
| BATTERIES | AP100 | AP300 | AR BACKPACKS |

§ 3

HEDGE TRIMMERS BLOWERS CHAIN SAWS D TRIMMERS

EXTENDED
HEDGE TRIMMERS POLE PRUNERS LAWN MOWERS CUT-OFF MACHINE

EXPLORE ALL THE POSSIBILITIES BY VISITING STIHLbattery.com

m I Ll !!|I!!ii?IiIEIII!IIIrliIII{till[!EIIII|III1I1I1IIIIIIlIIIIIEILIIIf]IiIII!IIIIIIIIIIlIIIiIIIII!Il

STIHLbattery.com



STIHL LIGHTNING BATTERY SYSTEM™

thinloli b ool

ON A SINGLE CHARGE
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A T

BATTERY // SYSTEM™

CHAIN SAWS

STIHL Lightning Battery System™ chain saws bring the best of both worlds to your

property. First, they deliver strong, consistent performance thanks to STIHL Lithium-lon

technology. STIHL Battery-Powered Chain Saws are also quiet and start instantly with
the squeeze of a trigger. It's big performance in a small, lightweight package.

LX) MsA 120 c-BQ

B

AP
BEdlMsA 160 Cc-BQ

—-

&l MsSA 200 Cc-BQ

-
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STIHL LIGHTNING BATTERY SYSTEM™
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" STIHL

BATTERY ’ SYSTEM™

TRIMMERS

Whether you're a homeowner or a professional, you'll appreciate the power and

convenience of STIHL Lightning Battery System™ trimmers. They're great for the

environment, producing zero exhaust emissions and great for your wallet, requiring

nearly zero engine maintenance. STIHL Battery-Powered Trimmers are lightweight,
start instantly and run quietly — ideal for noise-sensitive areas.

Al AK
EX)FsA 45 LN FsA 56
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STIHL LIGHTNING BATTERY SYSTEM"

CLEARA N FODTBALL
SIDEWALK A FIELDS LONG

: ON A SINGLE CHARGE :
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- STIHL

BATTERY ’ SYSTEM™

e

BLOWERS

When you need to clear debris quickly, the benefits of battery power are easy to

see. STIHL Lightning Battery System™ blowers are lightweight, powerful and start

instantly with the squeeze of a trigger. STIHL Battery-Powered Blowers can also be
used in either your right or left hand.
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STIHL LIGHTNING BATTERY SYSTEM"
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STIHL

BATTERY ’ SYSTEM™

HEDGE TRIMMERS

Whether you use them daily, or just a few times a season, STIHL Lightning Battery System’

hedge trimmers are ready to get the job done. Just pull the trigger and you're ready to tackle

overgrown hedges and shrubs. STIHL Battery-Powered Hedge Trimmers are lightweight,
start instantly and deliver quiet, powerful performance.

™M
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STIHL LIGHTNING BATTERY SYSTEM"

HLA 65 HEDGE TRIMMER

S P E Cl AN

SOLUTIONS

STIHL offers one of the largest selections of battery-powered
outdoor equipment available. With a single battery, you can
power a wide range of specialty equipment, including pole
pruners, extended reach hedge trimmers, lawn mowers and
our cut-off machine.

HTA 85 roLE PRUNER

RMA 370 LAwWN MOWER RMA 410 C LAwN MOWER
‘1 AP
: B

16.25" DECK
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STIHL LIGHTNING BATTERY SYSTEM"

INTEGRATED

AK10 | AK20

AP 100 | AP 300

0 ) S A 0 O S T R e R I

STIHL

BATTERIES

AND

CHARGERS

STIHL batteries are based on STIHL Lithium-lon technology, hitting the
sweet spot of performance and weight. They're also custom engineered
by STIHL to include a host of advanced features.

They're designed to last — even after 500 charges, the battery retains
over 80% capacity. Our batteries include specialized voltage monitors and
temperature sensors to help ensure optimal operation and a long service life.

QUICK CHARGE GUIDE

I T TSR S T

210-300
0 80 80 30 30
o 150 150 45 45
- 90 90 50 35
< 250 | 250 75 35
. 250 130
300 | 160

— MINUTES TO FULL CHARGE

AL 101 AL 100 | AL 300 AL 500

CHAF\’GER CHAF\’GER
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WHAT CAN YOU DO

STIHL

BATTERY‘ SYSTEM™

ON A SINGLE CHARGE?

CHAIN SAWS

08-J 091 VSN | 09-2 0ZL VSIN

Make around 200 cuts through a 4" log.

RESULTS USING AK 20

RESULTS USING AP 300

“AP 300 is an upgrade on some models

RESULTS USING AK 10

RESULTS USING AP 300

“AP 300 is an upgrade on some models

RESULTS USING AK 20

RESULTS USING AP 300°

A

is an upgrade on some models

HEDGE TRIMMERS

E frim 262 feet. Based 0-'n trimming 18" wide hedge top

Trim 918 feet. Based on trimming 18" wide hedge top

Trim 1,673 feet. Based on trimming 18" wide hedge top

RESULTS USING AK 10

RESULTS USING AP 300

*AP300 is an upgradé on some models

*Run time may vary based on battery type, charge level and capacity, model, operating style and conditions.

STIHLbattery.com 15
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Why is everybody
suddenly drinking
this beer that's
been around since
the 18th century?
A Popular
Mechanics
investigation.

BY JACQUELINE DETWILER AND MATT ALLYN

In the bar of your life, I[PA is that college friend who always shows

up at the perfect hour, with a cool story about the time you taught a
monKkeyto operate akeg during your semester abroad in Indonesia.
It’s piquant and funky, and sometimes siells alittle bit like weed.
Butwhatis an IPA, really? The acronym stands for India pale ale, a
type of beer with high alcohol and a ton of hops designed by the Eng-
lish to withstand the long journey to colonies in South Asia (hence

iay: by drinking aton of them.

Wast Coast
IPA

The style of
American IPA
that arguably
promulgated the
craft-beer revolu-
tion around 1996.
Usually quite bit-
ter, withadry
finish, it tradition-
ally contains the
three C’s: Cascade,
Centennial, and
Columbus hops,
which are grown
inthe U.S. and
often usedin
combination.

| REGIONAL

RIVALRY

the “India”). But we wanted to know more, so we found out the hard

New England
IPA

Areaction to West
Coast IPAs that’s slightly
more malty, less bitter,
and unfiltered. Most
beer people point
to Heady Topper,
made since 2003
by The Alche-
mist brewery

in Waterbury,
Vermont, as

the first New
England IPA to
gain widespread
admiration
among beer
cognoscenti.

GLOSSARY OF TERMS

Double/
Imperial

A term for a beer that is stronger
and hoppier than aregular IPA.
Does not necessarily contain
double the hops, just more. Usually
around 100 IBU. (See IBU, below.)

Dry-hop

To add hops late in the brewing process
rather than during the boil; adds aroma
and flavor but almost no bitterness.

The seed cone of the Humulus lupulus
vine, and one of the four main ingredi-
ents in beer. Fruity, weedy, or citrusy.
Also bitter.

International
Bitterness
Unit (IBU)

A number used by brewers as a proxy
for bitterness. It’s complicated, but here:
Budweiser is about 10 IBU. A normal IPA
is closer to 50.

A lower-alcohol beer—typically around
5 percent—that a person can consume
throughout an entire drinking “session”
without getting tanked.

Wet-hop

To add fresh, undried hops within hours
of picking them. Wet-hopped IPAs are

pungent, and, for obvious reasons, lim-
ited to hop-growing regions during the
annual harvest.

LET'S GET STARTED...

opularMechanics
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Dogfish Head
originally
used avibrating
electric football
game to slowly
and continuously
dose its IPAs for
460, 90, and 120
minutes.

b=

0dell named
its rich
Myrcenary
imperial IPA after
myrcene, an oil
found in hops that's
believed to bring
big floral and
fruit flavors.

BALLAST
=POINT:
b i conranr 4

[ scuLpin®

e
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Barley
typically acts
as asilent hops
delivery system,

contributing only
minor flavor in IPAs.
But rye, as it's used in

Bear Republic’s Hop

Rod, complements

most hops with its

spicy, earthy
flavor.

It's not unusual
for brewers to
amplify IPAs with
hop 0il extracts,
but Sierra Nevada’s
Hop Hunter uses a unique
0il made from steam- Sl
distilling fresh hops :
in the fields, moments
after they've
been picked.

Most breweries
blend hop
varieties in hopes
of amore complex
beer. But a handful of
hops, 1like the grassy,
tropical Mosaic used in
Lost Nation's Mosaic
IPA, are bold enough
to stand alone.

@PopularMechanics APRIL _ 2017 ‘ 73



Dry like
champagne and
bursting with

hop flavor, Russian

River’'s Blind Pig set

the first standard
for West Coast
IPAs more than
20 years ago.

The Alchemist's

Heady Topper can

implores you to
drink straight from

the can, but pouring the

milky-looking brew in a
glass lets you enjoy
the thick, layered
hop aroma.

Voopoo .
RANGER
e
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FIELD TEST

THE INDIA PALE ALE
PHENOMENON:

A TASTING SESSION

Jacqueline Detwiler: Cheers, every-
body! Thanks for coming by to help.
You've all heard the song, and there’s a
lot of beer here. So, you know: Take one
down.

Alexander George: Song?

Jacqui: The “99 bottles of beer on
the”—areyou serious?

Kevin Dupzyk: Youknow, “99 bottles
of beer on the wall, 99 bottles of—"
Jacqui: Stop.

Matt Allyn: Anyway, for the record,
it’stwo o’clock in the afternoon, and a
fewofus are in aglass conference room
about to plow through 99 bottles of TPA.
Our colleagues can see us in here. While
theywork.

James Lynch: Notthat 'm complain-
ing, but why are we doing this again?
Jacqui: We're doing this to find out why
IPAs are having a moment right now.
Why, when youwalk into pretty much
any bar in the country, there are four or
five IPAs on draft. Why people wait in
line for hours just for a taste of the best
and strongest. How the disparate notes
of flowers and pine and citrus combine
to approach asingle, atavistic flavor but
still retain their individual identities.
How within the humble IPA is a bounty
asboundless as the sea—

Kevin: Did you have a speechwriter or
something?

Jacqui: I'm justexcited.

Matt: Jacqui’s right. For example, I
reallylike this Melvin 2x4 DIPA, out

of Jackson, Wyoming, It’s piney and
juicyand peppery. It’s like if you crossed
abeerwith areallygood lassi. That’s
something you can only do with hops, of
which there are hundreds. If you think
about the potential combinations of
hopvarieties and brewing styles, the
putative complexity of any single IPA is
virtually infinite.

@

G

Jacqui: See. Matt gets it.
Kevin: What’s alassi?
Matt: An Indian smoothie typically
made with mango and yogurt.
James: This next one is Pipeworks’
Glaucus. That’s aweird name.
Kevin: Ithink mygrandmother had a
bout of glaucus last summer.
Matt [ignoring]: Glaucusis a Belgian
IPA, soit’s spicy like a Belgian-style
beer, with that wintery, mulled kind of
depth. And there are wild-yeast IPAs,
like this New Belgium Bretta IPA, that
have a funky leathery sort of flavor to
them. There are red IPAs, like Ninka-
si’s Dawn of the Red, here. And there
arewhite IPAs and black IPAs. Any
kind of beer you could possibly want
canalsobe an IPA. Which iskind of the
point here.
James: Iliked that Breaking Bud from
Knee Deep.
Kevin: I refuse to endorse pun beers.
James: Drake’s Denogginizer. Good
beer name, or great beer name?
Kevin: YouknowwhatIlike isthis
Pipeworks Ninjavs. Unicorn. I mean,
aside from the truly horrific can design.
It’s got all the punch of a double IPA, but
none of the sweetness you normally get
with the extra alcohol. Maybe because
it’sunfiltered? What agreatbeer.
Alex: [Moans.]
Jacqui: What?
Alex:Ijustrealized I haven’teaten
lunch.
A Danish photographer appears witha
tray of cheese and meats.
Alex: It’san angel!
Alex stands and painstakingly creates
JSive tiny sandwiches out of cheese and
prosciutto. Everyone else eats hunks of
cheese and shreds of prosciutto like
normalpeople.
Kevin: T have touse the bathroom.

2

9
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James: I also have touse the bathroom.
Alex: Arewe on the last shelfyet?
James: I feel like I'm being punished.
Kevin: Iwould trade the rest of these
IPAs for asingle porter.

Matt: Nextupisthe Dogfish Head 120.
James: Youguys put this at the end?

Whatiswrongwith you? Thisislikea
million percent alcohol.

Jacqui and Matt: Sorry.

Alex: Whyisitcalled 120?

Jacqui: I'think the Doghead people—
Dog. Fish. Theyboil the wort for 120
minutes and they put hopes in the whole

time to pile in more flavor.

Kevin: Hopes?

Jacqui: Hops.

Kevin: Beweird if they put hopesin it.
Beamazing, actually.

Matt [laughing aloud, suddenly]: T'm
hoarding all the Pliny the Elder. It’s

West Coast perfection. If they made a
Pliny cologne, I'd buy a case.

James: Hey, hey, hey. Hey. Speaking

of cheese, doyou ever think about how
expensive cheese is? Like that, pound

for pound, cheese is way more expensive

than gasoline?

Kevin: Uh.

James: And that, like, if you made a

cheese station that pumped Cheese

Whiz instead of gas it would be so
aweSome-

Kevin: How does this relate to

be er ?

James: No, I’ just saying that

when we end up in whatever
multifront trade war we’re going

toend up in, we’ll all be stuck

eating American cheese, No

good Swiss. No good Camem-

bert. No good Parmesan. Can

you imagine eating a Reuben

with American cheege?

Jacqui: There’s oat cheese.

Alex: At least we’ll be 0kay Onbeer-

It’s China who’s gonna 0S€ jutonbeer.

In a trade war.

sames: Total 1y Youever tried
Tsingtao? No thank you.

Everyone [raising various cans, bot-

tles, and vessels): R
T O B E E .[Pause.]
I’d make & good bounty

ACKAGED

Do You guys think

James:
huntey?

29 Kevin: 1 have tO yge the bathroom.

To see the cast of characters, turn to the masthead on page 4.
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THE LIFE

BEACH
PEOPLE

The story of a surfboard
shop, ample waves, a
half-Chihuahua, and
three guys who seem to
have things pretty well
figured out.



reat waves are a scarce
resource. In acrowded
community like Santa
Barbara, California, the
surflineup can turn into
amelee in which friends
fight like brothers to
catch the same wave.
Locals admit it’s an aggressive
scene, but when they’re out of
the water, they have a sanctuary
in the Trim shop to decompress
and talk about the barrels they
didland.

The Trim shop exudes a pas-
tel hippie vibe, complete with an
old yellow couch that looks like
acurbside rescue. Between rows
of boards, awindow looks into
the workshop where owner Ryan
Lovelace shapes boards by hand
with his power planer. The cen-
tral picnic table is scattered with
photography books and board
sketches. And throughout the
day friends of the shop drop by on

N

their way to nowhere in particu-
lar for the chance to talk waves,
when they can’t be in the water.

Lovelace opened the surf
shop in the summer of 2015 with
his girlfriend, Katie McLean,
to give Santa Barbara an indie
alternative to the town’s rela-
tively button-down shops filled
with CNC-machined boards
from corporate surfbrands. Out
inthe lineup, Lovelace says he’d
see scores of weird, experimen-
tal boards, but back in town no
shop embraced the strange and
eccentric.

Lovelace’s boards display
avintage aesthetic on the sur-
face, but the shaper doesn’t want
you to mistake them for old,
reheated retro designs. Lovelace
takes inspiration from the past,
but not boards that made it big.
Rather, he’s a surfarchaeologist,
digging up, refining, and perfect-
ingold boards lost to the blinding

progress of the 1970s where, he
says, every new board spawned
five more shapes and good ideas
were dropped on awhim.
Lovelace’s flagship, the
v.Bowls, takes cues from an early
board shaped by surf prodigy
Wayne Lynch in the late 1960s.
Most surfboards keep their cen-
ter of mass forward, for greater
speed, but at the cost of maneu-
verability. In Lynch’s design,
he saw an opportunity to make
anuncompromising board. He
narrowed the front for a “back-
wards board,” pushing the bulk
toward the tail. He also gave it
sharper edges to release water.
The resulting shape offered
more responsive handling and
justas much speed—the holy
grail of attributes among board
shapers. As one happy customer
describes riding the v.Bowls, “It’s
squirrelly, like I'm on the edge of
falling off, but that’s the fun.”

"
| f

B4

A > Surf Santa
Barbara

Sitting a couple
hours up the coast
from the heart of
Southern California
surf culture, Santa
Barbara, as Lovelace
describesit,isa
SoCal satellite with
more than enough
high-quality waves
and people to make
up for its relatively
small size.

B > The Crew
Musician Chris Ever-
ett (right) plays guitar
in the shop-favorite
band Pleasure. Joe
Yee (left) appren-
tices under Lovelace,
shaping boards for
the house brand

From left, on Yee:
Pendleton sweater
($159). On Everett:
Rhythm hat ($40),
Purnell shirt ($76).

@PopularMechanics
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A > Sandspit
Santa Barbara’s
Sandspit break is
notoriously flat,
but when a swell
comes in, like
today, you canride
the right-breaking
barrels nearly a
quarter-mile.
Hurley wetsuit
($280).

B > The Assis-
tant Manager
Herbie, 13, is
Lovelace’s loyal
half-Chihuahua,
half-dachshund
sidekick.

CD Inthe
Workshop
Lovelace shapes up
to three surfboards
aday. Each begins
as a polyurethane-
foam blank, which
he shapes to his
design with a power
planer. A glassing
shop in Ventura
finishes his boards,
adding the artwork,
laminating resin,
and fiberglass.
Trim shop hat ($25),
Rhythm fleece
($100), Faherty
pants ($148).

D > The Funk
Zone

The Trim shop sits
in Santa Barbara’s
Funk Zone, a for-
mer warehouse
district now filled
with art galleries,
restaurants, and
breweries.

From left, on Yee:
Rhythm beanie
($20), Levi'sjeans
($70), Converse
sneakers ($50). On
Lovelace: Pendleton
Surf Popover ($139),
Rhythm track pant
($80), Vans sneak-
ers ($50). On Everett:
Freemans Sport-
ing Club hat ($48),
Retrosuperfuture
sunglasses ($249).
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WeatherTech’

American Manufacturing Done Right!

FloorLiner™

W/
Underside Nibs and
Anti-Skid Ridges

= Deep sculpted channels designed to
trap water, road salt, mud and sand

= Will not crack, curl or harden regardless
of temperature

Available in Black, Tan, Grey and Cocoa for Select Applications
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= Protects against scratches, damage
and spills that can potentially ruin the
seat surface of your vehicle

= Features a durable water-repellent finish

Available in Black, Tan and Grey

© 2017 by MacNeil IP LLC

™3

= Provides “absolute interior protection
= Laser measured to perfectly fit your vehicle

= Has channels to carry fluids and debris to
a lower reservoir

= Material provides soft touch top, rigid core
strength and bottom surface friction
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s ey,
Rear$/  \ FloorLifier"

Available in Black, Tan, Grey and Cocoa for
Select Applications

Cargo/Trunk Liner

= Complete trunk and cargo area protection
= Digitally designed for each application
= Remains flexible under temperature extremes

Available in Black, Tan, Grey and Cocoa for Select Applications




Armor Your Investment

= Fits to the exact contours of each application
= No messy sprays or drilling needed

= 100% recyclable, odorless material

= Flexible and durable

= Chemical and UV resistant

TechLiner® and Tailgate shown

Roll Up Truck Bed Cover

= Low-profile, aerodynamic finish
= Easy to operate - opens and closes in seconds
= Keeps cargo away from the elements

Available for Trucks and SUVs

BumpStep®XL No-Drill MudFlaps
= 2' of Hitch Mounted Bumper Protection = Mounts-In-Minutes™
= Protect your bumper from minor accidents = Protect your vehicle’s most vulnerable rust area
= Fits standard 2" receiver hitch = |nstalls without tire/wheel removal
= Safely stand on the step (up to 300 Ibs.) = No drilling into the vehicle’s fragile metal surface

for everyday tasks

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

American Customers I* Canadian Customers European Customers
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There are 1,000 cops
inthe department’s
Counterterrorism
Bureau, but for some
big events, other
police personnel
wear the division’s
insignia, too, which
sends a powerful
signal to the public.




HE TONGUES OF native New Yorkers
land heavy on consonants, and on vowels,
too. On words and sentences. On poetry
and prose, on dese, dem, and dose. For all
the worry that television has homogenized
all the fun accents out of existence, the sons
of certain neighborhoods in Queens and
Brooklyn—they still speak the hell out of
all thewords. Make areal meal out of them.
No posh Manhattan private school diction
for these guys, not on your life. And these
guys here—these guys are cops, and when
they’re on the job, people aren’t people,
they are the more formal in-duh-vi-jew-
wuhls, and by the time this man here, Jim
‘Waters, chiefof counterterrorism, New York

Police Department, gets up the slopes and
down the valleys of that word, it’s picked
up another syllable or two. For reference,
Waters soundsalittlelike the old actor Brod-
erick Crawford, who played alot of cops. And
Waters may be chief of counterterrorism
now, buthe started outlifewalkingabeatin
the 110 Precinct, Elmhurst, Queens, which
isn’tas quaintas it sounds.

It’s just after 2:00 in the afternoon on
New Year’s Eve, cold dappled sunlight
splashes up and down Seventh Avenue, the
universe’s own spotlight giving God a bet-
ter look at what in hell is happening down
in New York. Everybody, it seems, is curi-
ous about this particular spot on the dirty
globe today. Chief Waters is standing right
in the middle of the street, facing north
toward Central Park, keepingaclose eye out
asthehearties and the crazies and the curi-
ous stream from Forty-Sixth Street, take
aleft toward Times Square, and enter into
the “chute” for screening by cops under his
command. They’re all here for The Show—
Midnight in Times Square, baby! hollers
ayoung Asian woman who doesn’t look
dressed warmlyenough atall, asshedances
pasttojoinher friends. Chief Waters smiles
and nods. Hisaide-de-camp, Captain Danny
Magee, shakes hishead, abemused expres-
sion on his face. Magee’s always looking to
bust somebody’s balls.

“Some of 'em mightaalreadyhad a few,”
he says. “Once they’re screened and in the
pens, it’s hard to leave and there’s nowhere
to pee.” He pauses, thinks about two mil-
lion people—that’show manygueststhey’re
expecting tonight—with no place to pee.
“They’re gonna need a jar!” he says, his
faceeruptinginacrinklysmile. If Watersis
Broderick Crawford, Magee is more Jimmy
Cagney. Very Brooklyn, total wiseass.
Mother, wonderful woman, still lives in the
house he grew up in. “Maybe a friend can
hold up asheet, sothey cantake turnsusing
the jar! ‘Cause they’re gonna need a jar.”
Youcannotspell jarthe way Magee says jar.
His voice is snappy and he is shouting a lit-
tle because this intersection—Forty-Sixth
and Seventh—is madness, the center of an
enormous mobilization of a security appa-
ratusthathas no peer anywhere in the world
interms of civil police departments. In the
name of fun and freedom of assembly, seven
thousand cops are at this moment being
deployed to harden a grid in the center of
Manhattan between Thirty-Eighth Street
and Central Park, and between Eighth
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Avenue and Sixth Avenue. As mass
gatherings of the public go, this is the
bigenchilada, the Super Bowl. A couple
years ago, incidentally, the city hosted
an actual Super Bowl at MetLife Sta-
dium across the way in Jersey—Chief
Watersthrewthat party, too. “That’sall
we are—party planners,” says Magee.
“Party planners with big guns and a
bomb squad.” Waters smirks. “That’s
why we keep Danny around,” he says.
“For his sense of yuma.”

It’s not just Magee. Everybody’s in
pretty good humor today. The pizza
guy on the block is sending a platoon
into the jovial crowd with fresh hot
pies. “Thirty bucks!—that’s a helluva
markup,” says Magee. “He’s making
his nut for the year today.” But he sure
iskeepingthem fed in the pens. Waters
says there are forty-eight of the block-
long enclosures, from here all the way
up toward the park. They were erected by
hundreds of cops using thousands of metal
barriersstartingat midnightlastnight. Any
brave souls whowant towatch the ball drop
areenteringthegrid fromthe eastand west,
and atentry pointson either Sixth or Eighth
avenues, they subject themselvestoahand-
held magnetometer thatdetects any ferrous
metals, and maybe a pat down, a radiologi-
cal detection test, random explosive-trace
detection in which something that looks
like litmus paper is wiped on their hand or
run down the length of the zipper on their
jacket, and everybody gets sniffed by a dog.
Theythenwill walk toward Seventh Avenue
or Broadway, past at least one twenty-ton
sand truck, two on the wider streets—each
topped off with another fifteen tons of
sand—Dblocking the street, past the row
of six-foot-long, two-ton concrete blocks
blocking the sidewalk. Counterterrorism
cops have to pay attention and learn from
what’s in vogue among people who want
tokill as many people as possible, and this
year’s innovation in mayhem has without
doubt been driving a big truck into as biga
crowd as possible. So today, Waters is hard-

ening the perimeter of the grid with trucks
so heavy that “ain’t nothing gonna move
‘em,” but that have the added convenience
of being portable, so at the end of the night
you just drive them away. Down the block
the once-screened stream of humanity goes
toward the pens. Theywalk, silly hatsonand
bottled waterin hand, and when they reach
Seventh Avenue, they run into Chief Waters
and hisboysand are screened all over again.
Twomillion people, screened twice. Magne-
tometer, radiological, dog. All thewhile, “red
cell” teams of cops in plainclothes are dis-
persed among the crowd, trying to breach
the system, probing its vulnerabilities, and
“thatbagcan’tcomeinhere, ma’am. Ma'am,
nobag,” Magee says. “What’s that? Youcan
either walk out the way you just came in, or
you can donate it to our growing bag collec-
tion here.” Magee pullsback atarptoreveal
bins and bins of bags of all shapes and sizes
and degrees of fanciness that have already
been surrendered. A young woman, think-
ingbetter of the whole idea, is clawing deep
intothebintoretrieve abright-green leather
bagtobe on her way.
Captainisanold-manrank,aretirement

The threats were different then— FALN and

the like — but nobody knew yet what

counterterrorism was or why it was necessary.

To harden a perimeter, and protect against truck
attacks such as those last year in Nice and Berlin,
the NYPD uses the city’s 20-ton sand trucks. Add a
load of sand, and the truck doubles in weight.

rank, and Magee isn’t yet forty. Probably
ought to pay attention to that name, he’s
going tobe somebody. Watersis on theverge
of fifty-seven, and with compulsory retire-
mentcomingwhen he hitssixty-three, heis
both state-of-the-art in counterterrorism
and nearing the end of his career in coun-
terterrorism. He’s been pulling New Year’s
Eve duty since infancy—

“Iremember, Iwasayoungsergeant, 86
Ithink it was. Forty-Seventh and Seventh,
and theytold us tobringour hats and bats—
riothelmetsand nightsticks. Thatwas about
the height of technology at the time. IThad
ten cops and by 7:00 or 8:00 p.m., the crowd
was already somewhat, uh, intoxicated...”
Not to mention completely unregulated,
and somewhat aggressive. Bottles were fly-
ing, and so Waters told his men to put their
chin straps on. One of his cops wouldn’t do
it,and acouple minuteslater, hetook abottle
tothe head, knocking his helmet sideways.
“I'said, Are you gonna put your chin strap
onnow?” The threats were different then—
FALN (militant Puerto Rican nationalists)
and the like—but nobody really knew yet
whatcounterterrorismwas, or why it might
be necessary.

Ablack Lab at the end of a cop’s leash
brushesyourlegas he methodically pushes
his way through the crowd, padding spryly
back and forth across the avenue. That’s

@PopularMechanics
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HOW | ~N
Screening
CROWD o N

“You have concentric circles of security,”
says Deputy Commissioner John Miller.

“A graded system. You're gonna catch
most things at the first ring, and if \
not there you'll catch it at the sec-
ondring, or a dog may catch it at
the third ring. Before you go into
those pens, there is a pretty

good chance that going
through all those baffles
and filters, somewhere
along the line, if there’s
something that needs
to be caught, it'll get
caught.”

=
OTHER ASSETS

. _‘. ) At mass gatherings in a large
; city—say, New Year’s Eve—when
“ you have assets dedicated to secur-
ing a specific spot, you need to have
resources free and able to move
K onamoment’s notice (such as the
Archangel Package, a.k.a. the Holy
Shit Package, see page 90) either
K to the gathering or to another area
of the city.

&
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The Archangel
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ILLUSTRATIONS BY GRAHAM MURDOCH

SCREENING

> For a controlled event (as opposed to a
more spontaneous exercise of free speech)
of two million people, screening is essential, as is
blocking access to where the largest concentra-
tions of the crowd will be assembled. In addition
to the street being blocked by fully loaded sand
trucks, the sidewalks are blocked by two-ton
concrete blocks.

i

PENS

) Back in the old days, New Year’s Eve in Times
Square was an unsecured, alcohol-drenched
free-for-all, which, in a post 9/11 world, is simply
unheard of. Now, following screening, the secured
revelers are congregated in “pens,” less free to
move, but less likely to get hurt.

Kevin, one of the department’s
vapor-wake dogs. German shep-
herds are very good at sniffing a
bomb in a backpack stuffed under
amailbox, but these Labs, specially
trained at Auburn University, are
expert at moving targets. As each
of us moves through the world, we
constantly displace air, disturbing
auniverse of molecules, and itis the
plume of air left in the wake as each
reveler cuts through the space in
front of him that Kevin is sniffing,
inpatientsearch for precursorbomb
material or radiological matter of
anykind. Wegive off molecules, and
so do bombs. Once, during a half-
marathon in the park, one of the
Labs alerted on a runner wearing
only shorts and a tank top, and was
insistent that there was something
suspicious on the man. “Excuse me,
sir, are you undergoing radiation
treatment of some kind?” The dogs
sometimes alerton cancer patients.
The man dug into the pocket of his
shorts, and brought out a tiny pill.
Nitroglycerin. Somebody had told
himthattaking one halfway through
theraceturbochargesyou forthe sec-
ond half. The vapor-wake dog had
discovered his secret.

To secure the grid for tonight,
forty of the NYPD’s dogs are on the
job, including eight of the vapor-
wake Labs. Magee says that the
department favors the Labs, both
for their extraordinary skills but
alsobecause people sometimes have
negative associations with shep-
herds. Labs aren’t as intimidating,.
Regardless of breed, all the coun-
terterrorism dogs are named after
afallen cop. Kevin is named after
Kevin Gillespie, a street-crimes cop
who was killed on the job in 1996.
And here comes Vin, named after
Vinnie Danz, an emergency-services
copkilledon 9/11.

Waters plans to spend all after-
noon in constant communication
with his officers deployed around
and throughout the grid, making
certain that this massive under-
taking that has been in planning
for the past 364 days is proceeding
smoothly. He'llbe travelingback and
forth to the Joint Operations Cen-

ter at 1 Police Plaza downtown, the
nerve center of all police operations
butespecially, today, counterterror-
ism and intelligence, which will be
collecting information from NYPD
assets stationed in thirteen foreign
countries, including most of the
current hot spots. He will be look-
ing at those thirteen countries as
they go to midnight, like dominoes
heading to New York. If midnight
passes without incident in London,
Tel Aviv, and Istanbul, Waters will
breathe alittle easier. He knows and
hasstaked outevery parking garage
inthegrid, to make sure nobad guys
go in to plant something, or out,
unscreened, to do harm. Two days
ago, he had every manhole cover in
the vast swath of midtown Manhat-
tan marked, ajob sobigthatitalone
would strain the ability of most other
citiestodoit. The checklistof all that
Waters and the seven thousand cops
deployed here today have to do reels
inhishead. Youcan seeit. Heis but-
toned-up but cordial, talking easily
one second and lost behind his eyes
the next. Butlook around today and
you are likely to find Chief Waters,
given a spare moment, down on the
ground—or in this case, kneeling
on the street—playing with a large
variety of dogs, all of whom are offi-
cial New York City police officers,
wearing shields and signs that read
“Donotpet.”

Just then, an interloper with
brown hairand glasses—with alook
of determined nonchalance—gets
through these layered and concen-
tric circles of security wearing a
backpack, walks right on through,
and after screening his share of
approximately five hundred thou-
sand people so far today with
nothing so much as a false posi-
tive on a bologna sandwich, Vin
goes nuts. He strains at his leash
so hard he almost pulls his part-
ner off his feet. Vin points at the
objectof his concern with his snout,
almost touching the backpack on
the man’s back, and then he sits on
hishaunches, supremelyalert. The
man is now frozen in his tracks.
“You know it’s a definite hit when
the dog sits down,” Vin’s partner
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says. “These dogs do not make mis-
takes.” Vin has alerted on a decoy,
a test of the system. The guy with
glasses was let through on purpose,
and inhisbackpack he carried a half-
pound of smokeless powder that Vin
could smell from here to tomorrow.

Magee taps his watch, and now
Watersisup again and moving, head-
ing to Forty-Second Street, past pen
after pen, full of the most joyful revel-
erswith the greatestbladder control
you ever saw. Everywhere he walks,
officers stop and salute. They’re not
used to seeing athree-star on the job
onadaylike this—maybe for the ball
drop, but not working. He is congen-
itally modest and is always trying
to deflect attention from himselfto
“more deserving people, the men
and women of the NYPD.” He has
eyes that droop slightly, hair high
and tight, and lumbers along like a work-
ingman. As he passes a young woman
up against a barrier with some friends,
she sees him and says, a little sleepily,
“Thanks for protecting us...” she slowly
leans forward to read the name on his
jacket...“Waters.” Her arms are crossed
tight and she has the sleeves of her sweater
pulled down to cover her hands. She looks
up at him and smiles arheumy smile.

“You look cold,” Waters says.

“Oh,Iamnotcold, believe you me,” she
says right back.

“Well, have a great time tonight,” he
says, and he’s off.

A few steps away, his smilegone, he’s all
business. “Iam not worried about a nuclear
device going off here tonight,” he says. “We
know well the capabilities out there, and
I'm confident that’s out of the question.
What I am worried about is the lone wolf
that we don’t know, that we can’t know.
TheISIL model nowistosay, Act whereyou
are, with what you have. That’s where the
Nice and Berlin Christmas market truck
attacks came from. So I'm worried about

thatguy.” He walks on, pickingup his pace
toward Forty-Second Street. “But we don’t
worry. We act. That’s what everything you
see here today is all about.”

Waters hasbeen chief of counterterror-
ism since 2008, running a select division
of one thousand cops. Before that, he was
head of the Joint Terrorism Task Force for
fiveand ahalfyears. It’sbeen all terrorism
all the time since shortly after September
11, 2001. Before 9/11, there was no coun-
terterrorismatthe NYPD. Soit’skind of his
baby. That’s the kind of duty thatis impos-
sible to leave at the office. And so he’s got
ahyper-vigilance that just won’t quit, he
doesn’tsleep much, and when he does sleep
heis frequently awakened in the middle of
the night with news of the world that rip-
ples all the way to New York, all the way to
hisbed on LongIsland. And then he’sup for
good. “Chief hasn’t had a decent vacation
in like, ever,” Magee says, laughing. “His
poor wife, youknow?”

“Oooh, mywonderful wife,” Waters says.
“Sometimes we just can’t catch abreak.”

One Saturday night last September,

The NYPD has 3,000 cameras of its own all over

the city, and access to 7,000 more through private

partners. From a command center, they can activate

and turn the cameras to the desired view.

Waters had driven into the city to pick up
acouple of suits that he’d had tailored, and
“Isaid to Joanne, C’'mon, we’ll go to din-
ner. There was a place in Brooklyn that she
liked.” No sooner had they gotten on the
Williamsburg Bridge than a job came over
the radio. Didn’t sound like much at first,
but Waters knew he had tolisten to it. Traf-
fic was light going to Brooklyn but terrible
coming back to Manhattan, and by the
time Waters and his wife got to the other
side of the bridge, “Uh, ya know, the first
units were on the scene, and they were call-
ing for ambulances.” A bomb had gone off
on arandom block in Chelsea. The United
Nations General Assembly was in town,
120heads of state, and they picked Twenty-
Third Streetinstead.

Waters made a U-turn, told Joanne,
“Hold on. Ifyou haveto closeyoureyes, close
youreyes,” and he floored it, weaving in traf-
ficbackacrossthebridge, lights flashing. He
wason the scene in ten minutes, pullingup
justbehind the bomb squad. He parked his
truck, and walked up, trying to absorb the
extentofthedamage, tryingtogetan assess-
ment of the number of injured, looking for
secondary devices, which was at the top of
hischecklistthatevening as he approached.
“Seeingafirstsergeant, Isaid, ‘Whatarewe
doing?’ Iwanted to see what he says. ‘We're
doing asearch for secondary devices. That
was music to my ears.”

That’s the constant drilling to these
guys: Second devicestarget firstresponders.
Assumethere’s a second device, and find it.
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Showtime: On a day like
New Year’s Eve, Chief Jim
Waters of the Counter-
terrorism Bureau (left)

is in constant motion,

And then of course there’s the
technology. The NYPD has three
thousand cameras of its own all
over the city, and access to seven
thousand more through partner-
ships with private businesses.
From a command center downtown, they
caneven activate and turn the cameras to
the desired view, or consult footage from
thirty minutes or three hours or three
days ago to get a clear picture of the who
and the what. Because of a program called
the Domain Awareness System, and soft-
ware developed between the NYPD and
Microsoft, all of these video resources, as
well as data on all ongoing and active calls
and adatabase of what is known about pre-
vious police interactions with any given
address in the city, are instantly available
toall thirty-six thousand NYPD cops—on
every desktop and on thirty-six thousand
department-issue Nokia Windows devices
that each cop carries in his pocket. DAS
has revolutionized policing. Now, when
there is a domestic violence call, no cop
has to go blind into the situation—he or
she knows instantly of previous calls at that
apartment, whether there are outstand-

along with Captain Danny
Magee (third from left),
making sure that all of the
assets and the 7,000 cops
detailed to the grid around
Times Square are where
they are supposed to be.

|

ingwarrants, whether there
might be weapons present,
or whether there is no his-
tory at all. That technology
can save lives on both sides
ofthe door.

And then, hallelujah, within two hours
of the first call, cops found that second
device on Twenty-Seventh Street. The
newsreports had gone out about the explo-
sion on Twenty-Third Street, and Waters
cautioned the investigators to make sure
itwasn’t some kind of copycat device. “We
playeverythingforreal,and as soonasIgot
there, thefellassaid, ‘No, it’sreal’ Ican’t say
enough about the courage and focus of the
bomb squad guys.”

It was a pressure-cooker bomb, in the
mold of the Tsarnaevbrothers’ work in Bos-
ton. Itwas carefully removed to the outdoor
range, at Rodman’s Neck, in the Bronx, to
be taken apart and rendered safe. They
pulled up the Total Containment Vessel,
which is a vehicle that is so armored that
if you sealed the device inside and it deto-
nated, you wouldn’t hear it. But the trick,
of course, is getting the device inside the
vehicle. At the scene, the bomb squad

removed the phone—which was designed
to be used as either timer or detonator—
from the pressure cooker. Then with a
robot, cops remotely brought it to the TCV.
There’s abasket inside, which hangs on a
couple of sturdy straps, and a cop with a
joystick placed the device into the basket
sothatitwas suspended and would be able
tomove with the motion of the vehicle with-
outbouncing around too much. And here’s
thetricky part, because onceit’s in the bas-
ket, then abomb-squad technician has to
putthe suiton and go close that door. So for
that thirty seconds, he’s in very close prox-
imity to that device. Call it a bomb. And
oneof these hasalready exploded, injuring
dozens of people. He locks the door. Good.
Nowifitexplodes, itexplodes, there’llbeno
danger to anyone. Drive itup to the Bronx,
and go through all those steps in reverse.
Then take the device to the pit area, which
issurrounded by three walls of blast-proof
concrete block that go up about fifteen
feet and is open on the fourth side. Hard
ground, steel workbench, industrial vise on
the end. Here, they practice with an iden-
tical pressure cooker. How are we gonna
do this? Dry run after dry run after dry
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run, to get comfortable. Time for the real pressure cooker.
They first try to open the lid, which doesn’t work, so, using
“a couple of bomb-squad techniques,” they pop the lid off.
Nowwhat? It could explode, which wouldn’t be good for the
preservation of evidence and the invaluable forensic analy-
sis. But because of the care the professionals took, it didn’t
explode, and the FBI evidence collection guys had, ya know,
aperfect crime scene, if youwill. They had the pot, they had
thelid, theyhad all its contents, perfectly preserved. All of
the evidence they could want. Not only for the trial, but to

study, learn from, and defend
against the next attack.

It’s a pretty elaborate deal, a
messy, sprawling civil society of
eight million of the loudest, most
opinionated people, all with free-
dom to move and assemble and
protest and express themselves
and push and test the limits
of what is acceptable as their
birthright, because “that’s what
makes’em Americans and that’s
what makes 'em New Yorkers,” the chief
says. And it’s his job to let 'em express and
assemble and scream to their heart’s con-
tent, and be safe doing it. And now there’s
apresident of the United States who has
abuilding or two in his town, and a lot of
the guy’s neighbors seem to want to reg-
ularly demonstrate their appreciation by
showing up at his door by the hundreds of
thousands and giving him the old Bronx
cheer. Why, the United States has suddenly
entered into anew era of such mass gather-
ings, both planned and spontaneous, often
both at the same time. Like when you’re
expecting sixty thousand for the Women’s
March up Fifth Avenue and four hundred
thousand show up. “Ha!” the chief says. “It
never does get boring!”

Now Waters is standing at ground zero
for tonight—Forty-Second and Seventh—
and the light is changing as the afternoon
accelerates and the checklist is scrolling
behind his eyes. Two days ago, in the police
commissioner’s executive command center,
Commissioner James O’Neill’s executive
staff had run through the plan for New
Year’s Eve. The command center is a con-
ference room thatlooksjust the way it would
look in the movies—all blacks and grays,
leather and marble, the walls covered with
screens and data and images from all over
town and all over the world. Whaddya got?
Commissioner O’Neill said, taking a seat
atthe head of the table. And one by one, the
executives ran through alist of plans and
assets and allocations that would compare

Opposite page, clockwise
from top left: For New
Year’s Eve, the two mil-
lion expected revelers get
screened twice—magne-
tometer, explosive-trace
test, radiological test,
sniffed by a dog—takes
about 15 seconds; Chief
Waters; officers man the
Joint Operations Center at
1 Police Plaza as the clock
ticks down to midnight.

]

decently to the landing at Normandy:
Five Joint Terrorism Task Force
response teams; the bomb squad is broken
down to four response teams within Times
Square alone, with additional response
teams to cover the rest of the city should
something happen; somebody remem-
ber to thank the sanitation commissioner
JSor the sand trucks; gotta seal the man-
holes, check and double-check that, yes
you;, five ballistic vehicles spaced out stra-
tegically; large tactical harbor unit for
interdicting and boarding a boat or boats,
accompanied by SWAT team, prepositioned
and ready to go; ten prepositioned light
trucks in case there is a blackout—enough
to tlluminate all of midtown Manhattan
so people can see to move around safely, no
panic; ten observation teams positioned on
high ground—made up of two cops, one to
observe, onetocommunicate, witha “sniper
component,”with corresponding response
teams on the ground; armored vehicles
on Forty-Sixth and Forty-Second, with
tactical-weapons component, toneutralize
anything serious at Times Square; “Arch-
angel”team, a.k.a. “the Holy Shit” Package
(this consists of an REP—emergency ser-
vicestruck, WMD team, canine team, light
truck, Total Containment Vessel, a BearCat
armored truck in case you have toroll into
araging gun battle to rescue people, that’s
the thing you're gonnause, WMDresponse
trucks, two vapor-wake dogs, seven EDC's
[explosive detection canines] and sixpatrol
dogs); air-searescueat HUSH [Harbor Unit

Station House] on the Brooklyn side, with
helicopter and divers standing by, because
if the assault starts with them shooting at
oneofthosepartyboatsinthe harbor, that’s
notthetimetothinkabout howarewegonna
getresourcesout tothem; a Hazmat/chem/
bio team stage on the East Side with quick
accessintoand out of Forty-Second Street;
gottaimplement flight restrictions below
110th Street, nothing under four thou-
sand feet; seven harbor launchesin harbor
ready torespond, and four harbor launches
doing Staten Island ferry escorts; Hostile
Surveillance Teams [plainclothes cops at
eight critical subway stationsinmidtown,
wearing the funny hats but looking for hos-
tile surveillancef; new emergency-vehicle
routes designed; newradiofrequencies for
everything...

Captain Magee interrupts the reverie.
“Wehavetogetdowntown,” hesays. “Tothe
JOC.” That’s the Joint Operations Center at
1 Police Plaza, the war room of coordinated
interagency activity on any night, butespe-
cially tonight. “Yeah, yeah,” Waters says.
“T'llbe right there.”

Thereisaprofound tension tothiswork,
and a sobering recognition that in an open
society you can only ever be so secure. A
police state might be perfectly secure, but
noonewithwill orimagination would want
tolive there. The roiling civic conversation
of our time has been about the opposing
demandsof security and freedom. And that
is the seam that Chief Waters works, very
sensitively. All of this—the vast array of
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police assets deployed to both project power
to the bad guys watching—they re always
watching—but also as lightly as possible so
as not tounduly burden the people they are
serving—is being done with the ultimate
goal of ... absolutely nothing happening. A
good party, and that’s it. So that at twenty
seconds to midnight, as the countdown pro-
ceedsand the crowd noise suddenlydoubles,
aguy says, “Go confetti,” and on that word,
120 people high on top of seven buildings
encircling Times Square will begin to drop
three thousand pounds of two-inch-by-
two-inch pieces of colored tissue paper, one
handful at a time, and the paper will float
uponthefrigid air of the vortex of the high-
rises, swirl around in thick clouds before
snowingback downtoearth,landingonthe
shouldersofthe tactical unitswith theirlong
guns, and landingon the head of alittle girl,
who will squeal, “I can’t see, it’s so much!”
and landing silently on the ground of the
grid, theonlyunscreened and unscrutinized
objectsallowed anywhere near here all day.

And Mayor Bill de Blasio and his beam-
ingwife will make abeeline for Waters and
bend down slightly to shout, “You did it!
Great job!” and clap him on the back, and
the secretary general of the U.N. will nod
and smile, and the governor, and the sec-
retary of Homeland Security, and various
celebrities. All deeply appreciative for all
that goes into having absolutely nothing
happen. Grateful forthe herculean task that
goes into making a quiet night.

Waters heads to his car. There’s aton to
be done before then.

Seven hours to midnight.

FIND TYPICALLY
that the more money I
make, the smaller my
officeis.”

That’s John Miller
talking. He is the deputy commissioner of
the NYPD for Intelligence & Counterter-
rorism and former broadcast journalist
who could well be the only cop in the world
whose ride-along partner was once Barbara
Walters. “In TV, my office was usuallyjusta
glorified cubicle.” He has a pretty big office
right down the hall from Waters’s, in the
unbeautiful suite of offices that makeup the
eleventh floor of 1 Police Plaza, the city-state
that houses the administration of the larg-
estmunicipal police force in the world. “My
own army,” former mayor Michael Bloom-
bergonce called it.

Miller is also probably the only cop who
has a picture on his office wall of himself
with Osama bin Laden—from 1998, at bin
Laden’s hideaway in Afghanistan, the last
time an American journalist interviewed
the terrorist. In 2011, after an American
SEAL team killed bin Laden, Miller was in
the top-secret CIA briefing with Director
Leon Panetta, and at the end of the brief-
ing Panetta said, any questions? “I'm like,
uh, did he say anything? Like when they
confronted him on the stairs, was there
any dialogue? And he laughed and said,
Therewasn’talotof conversation. Ithought,
Excellent, so I actually still do have the last
interviewwith OsamabinLaden.” Thereare
many other pictures in the office—Miller
with the pope, with President Obama. He
keeps his Emmys elsewhere. All of which

12:02 a.m. Waters being congratulated ona
job well done by the mayor of New York, Bill
de Blasio, and First Lady Chirlane McCray.

testifiestothe utter bizarreness of Mill-
er’scareer—which spans fromcallingin
news reports to local New York TV sta-
tions from hisbike inthe early seventies,
tobeing the authority on John Gottiand
themobin the eighties, toafirstforayin
law enforcement in the mid-nineties,
to hopscotching back and forth ever
since—from NBC and ABC, cohost of
20/20, to Sheikh Omar Abdel-Rahman,
t09/11,when he satby Peter Jennings’s
side for sixteen hours calmly explain-
ing global jihad to a stricken country,
to going to work for the FBI and the
Office of the Director of National Intel-
ligence, to now overseeing the strategy
and mobilization of police resources to
protect any self-respecting terrorist’s
bucket-listtargetcity—youcanget whip-
lash just reading Miller’s résumé.

When Popular Mechanics contacted
the NYPD to ask about how police design
security for mass gatherings in the age of
terrorism, it was Miller who said, “Talk
to Chief Waters.” But the same skills that
made Miller a good reporter—taking in
information, synthesizing it, telling you
what it means—have made him sortofa phi-
losopher king on the subject, too.

“You've got New Year’s Eve, where you
have concentric circles of security,” he says,
“on the idea that you can’t let a million peo-
ple in and have total security. So you've got
tohave agraded system. You're gonnacatch
mostthingsatthefirstring, and if not there
you'llcatchitatthe second ring, oradogmay
catch it at the third ring. Before you go into
those pens, there is a pretty good chance
that going through all those baffles and fil-
ters, somewhere along the line, if there’s
something that needs to be caught, it'll get
caught. But that’s about the event. When
youdesignamobilization for New Year’s Eve,
withextraordinaryassets pointed atasingle
spot,youalsocan’ttakeyoureyeofftherestof
the vast metropolis outside of your grid. You
can’thaveallyourassetstied upinoneplace.
There’s the whole rest of the city out there.”

What police learn from so many of the
recent events around the world is that the
attackscomewhere the securityisn’t. “Take
Orlando,” says Miller. “Whereisthe counter-
terrorism package in Orlando? It’s focused
on Disney. That’s where the concentric cir-
clesof security are. Butthe singlelargestloss
oflife in a terrorist incident on American
soil since 9/11 occurred in Orlando, but not
at Disney. It was miles away, attwoo’clock in

92

‘ APRIL _ 2017

POPULARMECHANICS.COM



the morning, in anightclub, on Latin night.
Soyou can do all the targeting and analysis
about where you should put your resources,
but there is a randomness to these things,
and we haveto prepare for randomness, too.”

So if'you apply that thinking and these
“security overlays” to New Year’s Eve and
Times Square, what does randomness look
like? In the great feedback loop of the uni-
verse, as the clock ticks down to midnight,
and the pens fill up and the air gets colder
and millions of people mill about in the
charged atmosphere, NYPD executives,
with their checklists being checked and
rechecked, get their answer.

Five thousand miles away, at 1:14 a.m.
local time, at a nightclub in Istanbul called
the Reina, randomness happens. A gun-
man opens firewith aKalashnikovat people
dancing, drinking, and laughing in the
new year, slaughtering thirty-nine of them
before disappearing into the night. Within
minutes, ashelpisstill on itsway, the mobile
device on Jim Waters’s belt starts pinging.

Hewasabouttogetabitetoeat, for chris-
sakes, butno time forthat now. Inasituation
such asthis, aman in Waters’s position has
tograb the analystin his office and find out

Waters’s lone wolf, who has been think-
ing about making his mark but maybe has
doubted his abilities or has hesitated for
some reason, and he sees the news from
Turkey and finds in it his inspiration to
impulsively act, where would he go? When
would he go there? Howwould he maximize
the statement he’s trying to make?

“There are neighborhoods that compare
to the neighborhood in Istanbul,” Waters
says. “Concentrations of nightclubs and
restaurants, active street life. The Village
all the way up the West Side, Chelsea, the
Meatpacking District. We haven’t touched
a single asset for New Year’s Eve, haven’t
pulled and won’t pullanything out of Times
Square. Everythingwill remain hereasitis.
Butwearedirecting available tactical units
with long guns already on for the 4-to-12
shiftto circulate in the area—up to adozen
cars—they’llleave theirgunsin the trunk for
now, don’twanttoalarm people. Justestab-
lish contactwith proprietors, let them know
they’rethere. Be seen. Establish deterrence.
Put people at ease so they can have a good
time. Ten, fifteen minutes at each place—
nowyouseeus, nowyoudon’t. Moveontothe
nextone, then comeback. Overthe course of

Five thousand miles away, at 1:14 a.m. local time, at

a nightclub in Istanbul, randomness happens. Within

minutes, Chief Jim Waters’'s mobile device pings.

as much good information about the cir-
cumstances and targetin Istanbulashecan,
quickly, and then consider soft targetsin his
own city that might be similarly vulnera-
ble, allwhile hosting a party for two million
guests. Tonightisbusier thanlastyear, could
bearecord. By 8:00 p.m., the pensare filled
allthe wayup to Fifty-Fifth Street, thirteen
blocks north of Times Square. “You can’t
evenseetheball drop from Fifty-Fifth!” says
Captain Magee. “But you can hear the roar
of the crowd I guess, feel the vibrations, say
youwere there.”

With the news from Istanbul, the execu-
tivesat NYPD in charge of counterterrorism

an hour they’ll be in four or five locations.”
One more tactical ball in the air for
Waters and his cops tojuggle. One more jolt
of adrenaline to propel everybody toward
tomorrow. Asthe crowd and the colors swirl
around him, as Mariah Carey struts the
stage right over there not singing, the chief
of counterterrorism is on the phone con-
stantlywith all of hisexecutive staff, getting
one-minute briefs from all sectors and lev-
els of responsibility for the grid. He smiles.
“ThewayIworkis, Iknowiftheysay, ‘Every-
thing’s great, chief, no problem,” I know
I'mnotgetting the truth. Either they aren’t
doingtheir job, or they’ve already corrected

Waters and his coterie are in motion
and remain in motion, making their way
back and forth through the clotted blocks
at the heart of Times Square, checking
with lieutenants, detectives, inspectors,
there’s Commissioner O’Neill over there
talking with the press, and Mariah Carey
again—“she walks through like she’s the
Dalai Lama or something,” Magee cracks,
“eats up resources, but that’s okay, it’s part
of why everybody’s here”—and the musicis
loud and man, Ryan Seacrest wears a lot of
makeup, and the empty zone right in front
of theball begins to fill with cops, and three
hours collapsesin an instant.

Midnight is upon us. Further uptown,
near Central Park, the magnetometers and
the dogs are still working as the stragglers
getscreened, and the semi-official position
of the New York Police Department might
be described aslighthearted vigilance. Jubi-
lantwariness.

Joanne would normally be here for the
ball todrop, but she’s running the midnight
5K up in the park tonight. Chief Waters
checks on the security for the run, then
makes alast call. “How are things in Chel-
sea? Quiet? Good.” He hangs up, slips his
phone into his pocket, and is quiet for the
first time in hours, amid the roar at the
crossroads of the world.

One minute to go.

Inhishead, he’s getting to the bottom of
thatchecklist. “Nowiswhen I always call my
muthah,” Captain Magee says, turning away
totalk on the phone. Waters smiles. “Tknow
his mother,” he says. “Wonderful woman.”
Heisstillsmilingwhen hiseyessuddenlyget
cloudy. “Tlostmymotherthisyear...” hesays
quietly. He turns away for just an instant.

Thirty seconds.

Heturnsback, allbusinessagain. Checks
his watch. Looks up at the ball. “You know,
the most important thing for us to remem-
ber,” he says, “is that we are a free society,
and we do our job well when people are as
freetomove and assafe as possible doingit.”

Twenty.

“You can’t protect everything all the
time, or you actually protect nothing.”

Thereisasign Waters keepsin hisoffice.
Readsitcomingand going, everyday. “Did
you do everything today to prevent an
attack tomorrow?” it says.

can feel another, unwelcome vibration. aproblem and feel like they don’t want to Here we go.

There are nightclubs too many to count all bothertheboss. That’s policing—situational 10...

over New York City, in all five boroughs. But awareness and constant adjustmentto con- 9...

if there is a disaffected guy out there, Chief ditions on the ground.” 8... [ ]
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On bases at home and overseas, K=9 units help to keep

civilians and military personnel safe. An ex=Army cop recounts

five loyal partners with whom he served. BY ROBERT VRABEL

The author, holding Nero’s
leash, Bosnia, 1998.

NERO

P Dutch shepherd. Sweetdog. He
was seven years and twelve handlers
into the job, a lifetime in the K-9 patrol
business. Me, Iwas two fresh weeks out
of the schoolhouse, the Military Work-
ing Dog Handler Course. I chose him
from the lot at Fort Bragg Kennels—
three unassigned patrol dogs, the other
two younger and probably faster and
stronger. But I picked Nero. I justliked
him. His eyes sparkled.

Patrol dogs are trained to search for
people attempting to elude the military
police, whom they will then attack.
Nero’s record showed he’d had two
justified bites in his career. That was
good. Not all dogs can step up. Some
become so accustomed to the practice

i accompany a NATO SFOR (stabiliza-

stuff—the burlap sleeve, the bite suit— |
that when it comes time to bite flesh,
they become confused. But Nero was
sharp. Within two months, we passed
the Army certification test as ateam
and were patrolling the streets of Fort
Bragg the next night: 163,000 acres,
41,000 active-duty soldiers, and tens of
thousands of civilian employees, con-
tractors, and family members. Me and
Nero. Lots of long nights, most of them
quiet. You get a feel for adog walking
him like that, with ashared purpose. |
Ayear after that, we were picked to

tion force) mission on a six-month tour
out of Tuzla Air Base, in Bosnia. It was
1997, and Bosnia and the former Yugo-
slavia were no place you wanted to be,
ravaged by genocide and incomprehen-

sible violence. I jumped at it: My
first combat deployment. I was
excited and terrified.

Nero and I walked for miles
every night through cold Balkan
winds and snow blowing side-
ways. We'd stop for tea and dog
treats at command outposts—
American, British, Swedish,
Dutch—and guys would scratch
Nero behind the ears, which he
loved. Then it was back into the
cold, black night.

Most of the time we provided
simple perimeter security at the
base. But sometimes we worked
alongside special operations
forces, silently making our way
through one bombed-out village
afteranother, clearing each build-
ingone room atatime, watching
for snipers through the green
glow of night-vision goggles.

The decline began in ways visible
onlytoadog’shandler. The continu-

ous operations in the raw Balkan winter
were wearing Nero down. His alertness
wasn’tas keen and his pace flattened—
slightly at first, but Isaw it. At the

start of one of our last nights of work, I
entered the kennel as usual. He lifted
hishead, as excited as ever, but instead
of bounding over to me helayin one
spot. I called him, and he tried to push
hisbody up off the floor, but placing
anyweight on his hind legs made him
whimper. I carried him to the veterinar-

|

78

| ian’squarters, where it was decided we'd
| haveto fly to Ramstein Air Base in Ger-

many the next day for an examination.
Nero lay on the cargo netting of the

C-130with his head on my lap for the

entire flight. At Ramstein, waiting for
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tests, I slid my fingers through his
brown fur—I knew it was the last time.
1 flewback to Bosnia. Two days
later, I got word.
I felt proud to have served as Nero’s
handler, the way you feel proud to
have known a human being.

) In his records Boris’sbreedwas
listed as “unknown.” He looked and

e A

acted like ashort-haired Lab on steroids. |

He was powerfully built with a brawny
white chest, and nicknamed Junkyard
Dog. Boris was the best narcotics dog
at Fort Bragg, and later proved during
the FORSCOM MWD (Military Work-
ing Dog) competition that he was the
bestin the United States Army, plac-
ing first overall in narcotics detection.
Whenever a first sergeant or company
commander suspected drugsin hisunit,
they called Boris. If there were so much
asamarijuanaseed buried in the pas-
senger seatof acar or theback of adesk
drawer, Boris would somehow jam his
enormous head as close to the source as
he could, then sit and await his reward.

Crazy, brilliant Boris. In 1998, when
the Customs Service requested eight
drug dogs from all military branches
tobe sent to El Paso, Texas, Boris and
I'were chosen. He searched hundreds
of vehicles each day at the three major
border crossings. Boris found drugs
sealed inside half of awelded gas tank.
He found them buried deep behind the
panels of a car. He found them wrapped
inside layers of ground beef and mus-
tard. Boris was amazing.

Boris could sniff out other things,
too. One summer evening on patrol, ata
traffic light on Bragg Boulevard I heard
laughter through my open window. A
boy in the next car was holding an ice
cream cone out the window, and Boris
had craned his head out there and was
licking the thing with Boris-like zeal.

JOEP

) A hundred pounds of muscle, the
largest Belgian Malinois I've ever seen.
Though we became dual-certified in
patrol work and explosives detection,

Joep enjoyed bite work the most. He
wasn’t mean-spirited, but he wasn’t
affable like Nero and Boris. Joep didn’t
cuddle. He was a capable bomb dog, but
the attack command was what he lived
for. While most dogs targeted the fore-
arms because the bite sleeve is what’s
presented to them during training,
with Joep the trainershad towearan
entire bite suit when “catching” (acting

| asthe perpetrator while training). Joep

preferred to target either the center of
the shoulder blades or the soft tissue of
the triceps. And when he hityou, you
would soon be hitting the ground.

One time I asked another handler to
grab Joep from his run while I tended to
some paperwork. The handler returned
afewminutes later and told me he had
started to put Joep’s collar on, but some-

thing in the dog’s eyes told the guy to stop.

Joephad dark, yellow, intense eyes—
and the power to scare the hell out of you.

MOLLY

) Years after my time inthemil-
itary, I got hired by arecruiter fora
contractor doing security for U.S.
Embassy and State Department per-
sonnel in Baghdad. After the security
and weapons-qualification vetting, I
found myselfon aflight to Iraqg.
Molly was a small German shep-
herd. We worked alongside the Iraqi
police and U.S. Army at checkpoints
throughout the city. Iwas armed
with a customized M4 carbine and
Glock 17 pistol, but still the work felt
dangerous. At least once each day, I

Molly at an Iraq training facility
in 2013 (left); Victory, the cutest
bomb-sniffing dog you ever saw.

EXTEA Fomt 400 Fit

heard windows rattle—an IED deto-
nating somewhere not far.

My nerves were already worn, and
thisdidn’t help. Thad awife and twokids
now, and after six months Ileft combat
behind for good. On ourlast day of work
together, Mollyand Iwenttoatraining
site justoff the embassy grounds.Irana
bomb exercise through abuilding, loaded
her into the back of the Suburban, and
walked her back to my room. She slepton
the floor next to mybed all night.

VICTORY

P Victory was thelastdog Iworked,
and will ever work. She was a tiny black
Lab—shelooked like she belonged in a
dog-lover’s calendar. Instead of the blis-
tering heat of Baghdad, Victory and I
searched for explosives in Manhattan
for aprivate domestic security contrac-
tor. Thiswas in 2013, and New York City
could feel like abattlefield in its own
right. We searched the hulking cruise
ships docked at the West Side piers, we
searched the caverns of Madison Square
Garden, we rode the Staten Island Ferry.

Victory lived at home with me. We’d
leave for work at 4 a.m. She’d spring up
when she saw me trudge out of the bed-
room, I'd let her outside to pee, and we'd
drive the hour into Manhattan.

Butat night, at home—at home she
was our pet. My daughter walked her,
my son ran her around the backyard.
Athome we forgot the job, the smells of
Semtex, C4, and black powder.

Athome, Iwasadad, and Victory
could justbe adog. |
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Every trainee at the
FBI’s Hazardous
Devices School has

. to prove an ability
to maneuver abomb
robot through an
obstacle course.
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PHOTOGRAPHS BY JONNO RAT TMANM

The FBI maintains a sprawling

canpus in the Alabama woods

devoted almost entirely to

the discovery and disposal

of explosive materials and

devices. They see dozens

of explosions a day. Why?

S0 you never see a single one.




HAZARDOUS DEVICES SCHOOL

n a chilly winter afternoon, five
men stand in a circle outside a
strip mall, their lips pursed and
brows tight with concentration. The
group includes a police officer from
Monroe, Louisiana; another from
Manatee County, Florida, wearing a hunter’s
orange stocking cap; and an eager young mem-
ber of the Arlington, Virginia, fire department
in hisdark-green fireman’s jumpsuit. The men
are talking deliberately, with long pauses, as
they think through how to deal with the nasty
problem at hand: A hundred yards away, in the
strip mall, they have just discovered a motel
room filled with explosive material.

Inside the room at the Rocket City Hotel, the
bed frame hasbeen thrown up against the wall.
A piece of brown parchment paper covered with
chemical equationsistaped up nexttoit. A sin-
gle light is on, in the bathroom, illuminating
abeaker on a hot plate. There are improvised
detonators and pipe bombs all over the room.

“You said the bathtub was filled with some
kind of powder?” an FBI special agent asks
Justin Scott, the Arlington firefighter, who is
wearing a baseball cap with his jumpsuit. Scott
has just returned from a reconnaissance mis-
sion into the room, where he found syringes, a
box of bakingsoda, and abasin full of citricacid.

“The powder is drying on a big sheet in the
bathroom,” Scott says.

“What color is it?”

“Whitish-gray.”

The Rocket City Hotel is not a real hotel. The strip mall was
built by the FBI in 2004 and sits on the campus of its Hazardous
Devices School (HDS), partof the Redstone Arsenal, a thirty-eight-
thousand-acre U.S. Army facility in Huntsville that’s also home to
the Pentagon’s Missile Defense Agency, NASA’s Marshall Space
Flight Center, and the Army’s Aviation and Missile Command.
Asyouwalk around the campus, what sound like large explosions
ring out every few hours from distant corners.

The men standing in a circle are trainees, learning how to
approach, identify, defuse, and generally keep humans safe from
explosive materials. The strip mall also contains an auto repair
shop and adiner and is one of twelve villages built by HDS to sim-
ulate real-world situations. There’s an airport baggage carousel, a
church, and a movie theater. (The marquee advertises The Hurt
Locker, the 2008 film about a bomb-disposal team in Iraq that
won six Academy Awards including best picture.) At anotherloca-
tion, agroup of students is figuring out how to remove a suicide vest
attached to a mannequin’s body.

At the motel, the trainees stand around a white utility truck
that carries their equipment—bomb suits, X-ray machines, water
cannons, and arobot they’ve already rolled off the back. They con-
sider the new information from Scott’s reconnaissance: Most

explosive powders are white or gray, except TN'T, which is yellow-
ish. Not much to go on.

Asrecentlyas 2014, improvised explosive devices caused 42,627
casualties worldwide. In one six-month period in 2013, there were
1721EDsreported in the United States alone. Many of these devices
are defused without incident, usually by people like the bomb techs
in Huntsville—young law enforcement officers drawn to the pro-
fession by the promise of doing something more interesting than
writing traffic tickets. Every one of these techs—about thirty-one
hundred spread across 466 squads—trains here at Huntsville.

“Todayisahomemade explosive lab, tomorrow morning’s gonna
be a suicide bomber, and tomorrow afternoon will be a car bomb,”
says Ed Marshman, a burly former FBI agent with a white goatee
who is now an HDS instructor. “Thursday willbe aWMD.”

Bomb makers constantly adapt and change their methods over
time as new technologies present new ways to cause destruction,
and bomb technicians are expected to know everything—DC elec-
tricity, robot operation, how to build and countercharge abomb
themselves. Students at HDS start their work in the classroom.
In the first room I visited there was a row of mannequins wearing
bomb suits from the 1960s to today. Atone end of the display alarge
floor chart showed the relative danger of standing over an explo-
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sion, ahalf-pound block of TNT without fragmentation, atdifferent
distances: Four feet away, a bomb tech might suffer hearingloss;
from three feet, there’s a high chance of severe lung damage; any
closer, even in abomb suit, and survival becomes much less likely.

The chartis displayed prominently, and its presentation on day
one is deliberate. At some point, every bomb tech will have to get
closer than he'd like to alive explosive. Of course, much of what
the techs learn here is designed to prevent that very thing. The
day before the motel exercise, Kent Hamann, HDS’s chief of basic
training, led me into aroom filled with dozens of portable X-rays the
bomb techs use to glean information about improvised explosives
from afar. They come in a variety of setups, but the most common
look like large camping flashlights. Hamann pulled up an image
from one of the X-ray machines on acomputer screen. Itlooked like
amedical X-ray—only instead of a broken ulna, there was a sick-
ening nest of wires connectinga cellphone to an explosive charge.

When Hamann firstbecame abomb technician in 1984, the pre-
ferred tool for disarming abomb from afar was a shotgun. Today,
itisa PAN disrupter. He leads me pastaroom full of these devices,
which look simple—like the barrel of a rifle attached toastand. A
PANdisrupterisasortof high-tech shotgun—it can fireat varying
speeds, depending on the type of bomb that needs disarming, and

1. This classroom display illustrates the
dangers to techs at different distances
from a bomb.

2.Robots in imitation bomb-making
labs are used to train students.

3. Some training houses at HDS have
reinforced concrete to withstand small
explosions during practice runs.

with different projectiles: sometimesblank shot-
gun shells, but more often simply water. “Water
does not compress, soif we push it fast enough, it
does alot of ripping and tearing,” Hamann says
later, driving past one of HDS’s two demolition
ranges. He points down the range atarowof cars,
eachofwhichhasaholein the side thatlooksasif
asmall asteroid has burst through it. “That was
explosively driven water,” he says.

PAN disrupters are often attached to robots,
and the school stores dozens of them in a dedi-
cated maintenance shop. Bomb-defusing robots
first appeared in the field in the 1990s, but they
couldn’t do much. Today, they’re equipped with
X-raymachinesand canbeoperated by remotevideo
link. Every bomb squad is required to have one,
and all HDS students have to prove their ability to
maneuver them through aconcrete obstacle course
featuring stairs, handicap ramps, and tightcorners.

At the motel room, the members of the bomb
squad debate their options. They’d prefer not to
have a human breach the doorway, but they may
not have a choice. They’ve noticed that the hot
plate in the bathroom, with its carafe contain-
ing an unknown liquid, is plugged in to the wall.
It’s an explosion waiting to happen. And there’s
only one way to neutralize it.

TERRORIST EXPLOSIVE DEVICE

¥ ¥ (o o
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few minutes’ drive from the Hazardous Devices
School sits an entirely different facility: the Terror-
ist Explosive Device Analytical Center (TEDAC). If
the thirty-one hundred bomb techs scattered across
e the country are the fingers that defuse each individ-
ms MM ualbomb, TEDAC is the brain.

Here, every minute of your visit reminds you that you are deal-
ing with the most powerful law enforcement agency in the land.
When you arrive, having already gone through one checkpoint
thatlooks like an interstate tollbooth manned by armed guards,
your car will be thoroughly searched by a security officer who
spends several minutes digging through your trunk before cir-
cumnavigating the vehicle, inspecting the undercarriage with a
mirror. Once you've gone inside the building, you pass through
ametal detector and then hand over your phone, which has to be
checked into alocker.

@PopularMechanics
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TEDAC is in the process of moving its operations from its old
home at the FBI Crime Lab in Quantico to this new $132 million
facility. Most of TEDAGC, but not all, is now in Huntsville, where it
has one operational building and two more on the way.

In spite of the construction, the halls inside always seem to
have been recently swept. (In one suspiciously clean lab room, an
employee tells me it isn’t usually so neat, but they had been work-
ingon somethingthey couldn’ttalk to me about.) The corridors are
dotted with clocks showing the current time in Quantico, Baghdad,
and Kabul. Isaw four or five signs that read “Do not discuss classi-
fied info in hallways” on the walls on my limited tour.

The office of Corey Scott, like most of the rooms here, is littered
with cardboard boxes of all shapes and sizes, each of them sealed with
multiple layers of bright-yellow evidence tape. Any time an analystat
TEDAC examines adocument or piece of evidence from any case, he
putsitbackinitsbox,addsalayerof yellowtape, and signs hisinitials
torecord the chain of custody. One room I visited contained adozen
boxeslabeled “Car Search” and “Post-Blast” and “104 Elmora”—the
address of arestaurant run by the family of Ahmad Khan Rahami,

i 1T hat’s the diaper,” Justin Scott says, as the other
g %= 4l -~ officersattachalayer of Kevlar around his groin.
wip He’s getting ready to enter the motel room. Mod-
sofet ern bomb suits weigh eighty pounds and come
with an exoskeleton spine to protect against
blasts that send bomb techs flying. It takes two of
theothertraineestolift the chest protectorup and over Scott’s head.
It’s gotten colder and a light rain falls, but Scott is sweating
even before he begins walking the hundred yards to the motel. A
technician can typicallylast twenty minutes in abomb suit before
exhaustion begins to impair his decision-making skills. Before
that time is up, Scott will have to unplug the hot plate and dispose
of the improvised detonators, a task with no high-tech solution.
“What should everybomb tech have in his possession?” Marsh-
man, the HDS instructor, says before Scott begins his long walk.
“One of those things old ladies use to pick things up off the

the man suspected of placing bombs in Eliz-
abeth and Seaside Park, New Jersey; and New
York Cityin September 2016.

Scottisananalystinthe Toolmarksdepart-
ment. When an exploded IED is recovered, or
when oneis captured early and defused, Tool-
marksistypicallyitsfinal stopatthe FBL (See
right.) Biometrics—fingerprints and DNA—
determines the who. Chemical Analysis tells
the FBI the what. Toolmarks is the how.

“Toolmarksisthefinal restingplace,” Scott
says. “It’s basically, We don’t know what else
canbe done with it, so send it to Toolmarks.”

Wearing rectangular glasses and a blue
gingham shirt and slacks, Scott sits down
at a comparison microscope. He has brown
hair and is of average height. He could pass
for an accountant. “I feel like a dentist a lot
of the time,” he says. He lines up pieces from
two different explosive devices next to each
other, revealing that they have nearly iden-
tical markings. They may have been made
by the same person, or at least with the same
blade or hammer. “We can link devices that
come from twodifferent countriesback tothe
same manufacturer,” he says.

Bomb remnants can spend years at
TEDAC, with the goal of giving law enforce-
ment everything they need to find and
prosecute individual bomb makers any-
where in the world. The first device thatever
arrived at TEDAC, backin 2003, was an Iraqi
bomb attached toadoorbell. Atthe height of
the insurgency, the facility received as many
as five hundred boxes a day filled with evi-
dence, some from Indonesia, Pakistan, and
Saudi Arabia. It has now examined more
than 105,000 devices, most of which are
stored in awarehouse in Redstone.

MOw TEDAC WORKS

When a device arrives at the Terrorist Explosive Device Analytical Center,

it moves through three different types of examination based on what law
enforcement or intelligence agencies need to know most quickly. “They

tell us what they want, and we start pushing evidence out immediately,”
Mark Whitworth, who runs TEDAC’s forensics unit, says. Here’s how it works.

) Situation: Abomb
has gone off. The sus-
pectisin custody.

» Department:
Biometric Analysis
Explosions do not
always destroy DNA—
traces can be found

in hairs or droplets of
sweat—or fingerprints.
TEDAC examiners
scour for prints using
shortwave ultraviolet
light, fluorescent dye
sprays, and a refriger-
ator-size tank that can
vaporize superglue

to allow it to settle on
the prints, revealing
and preserving them.
Viable prints are cross-
checked on the FBI's
Next Generation Iden-
tification biometric
system, which spits out
the top twenty pos-
sible matches but is so
precise that investi-
gators typically never
need to look beyond
the first three.

) Situation: Abomb
lab has been found
with no bombs init.
» Department:
Chemical Analysis
Gas chromatographs
and mass spectrom-
eters can determine
the chemicals used,
which can provide
clues to where, how,
and by whom a device
was made. The HDS
students who were
clearing the fake motel
room, for example,
found urea nitrate, a
chemical rarely used by
domestic bomb mak-
ers. Urea nitrate was
used by the bomber
of the World Trade
Centerin 1993, and
the foiled millennium
bomber, both of whom
were foreign Al-Qaeda
operatives. The pres-
ence of urea nitrate
might indicate that
the motel chemist had
come from overseas.

) Situation:
Biometric and
chemical analysis
have revealed
nothing.

» Department:
Toolmarks

Certain cuts or
scrapes might

come only from

a particular blade
made by a particular
manufacturerina
particular country. A
torn piece of tape can
be matched to the
remaining roll found in
asuspect’shome. The
way in which a wire
was cut can reveal the
type of tool used. Over
time, clues can reveal
an unwitting signature:
The Unabomber,

for instance, always
skinned the labels

off of his batteries
and wrapped them in
monofilament tape.
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1. Amock-up of the underwear bomb worn on an airplane in 2009.
2. Forensic examiner Corey Scott.
3. An FBI model of a book bomb used by the Unabomber, Ted Kaczynski.

4. Evidence hung in a fuming chamber allows vaporized superglue to settle on
some fingerprints, revealing and preserving them.

5. The FBI makes precise re-creations of each bomb it studies.

6. Any time an analyst examines a piece of evidence, he replaces it, then adds a
layer of tape and his initials to record the chain of custody.




ground?” says the officer from Louisiana.

“Bingo. If that improvised det goes off in your hands, what’s
gonna happen? You're Captain Stumpy,” Marshman says, pick-
ing up a blue trash grabber. “If it goes off at the end of this, you've
justgotto clean your bomb suit.”

Unfortunately, there are some occasions when something as
simple as a trash grabber is the best technology a bomb tech can
use. After a large explosion, civilians will immediately turn and
run, often dropping whatever they’ve got in their hands: purses,
water bottles, plastic bags, backpacks.

“Goback and look at the pictures,” says Hamann, of the after-
math of the 2013 Boston Marathon bombing. “There are backpacks
everywhere, and somebody’s got to clear everyone of them.” There’s
no time to deploy a robot when another bomb could go off at any
second. Bomb-sniffing dogs are worthless when an entire scene is
covered in explosive debris.

Hamann’s face morphsintoalook of extreme distaste. “Atacer-
tain point,” he says, “it’s cut open and look.”

he jobofa TEDAC examiner islessimmediately exhila-
ratingthanabomb tech’s—there’sgood reason The Hurt
Locker won best picture while The Kingdom (2007),
based on a TEDAC investigation, is largely unmem-
orable. TEDAC is a place for people who would rather
engage in focused study in quiet lab rooms than walk
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downrange, hearts pounding, inbomb suits. And yet nojob related
to homemade explosives is entirely safe. In another room, Colin
Pollard, a chemist who works in the TEDAC Improvised Explo-
sives Detection and Synthesis Center (TIEDS), stands nexttoa
fume hood in alab filled with beakers, mixing the elements neces-
saryto makeacompound called silver fulminate. “It’savery angry
explosive. I'm trying to make it without it bursting in flames,” he
says, cheerily.

Pollard came to TIEDS from Los Alamos and Sandia, two of the
government’s mostelite laboratories, where safety regulations were
much stricter. TIEDS can set off an explosive with just a few hours’
notice to clear the airspace above the test site. They don’t want to
accidentally pick offasmall aircraft. As Pollard says, “We have the
capability to make any explosive known to man here.”

Once he’s done mixing, Pollard scoops out a pinch of silver ful-
minate, awhite powder, puts it on a plate, and sculpts itinto aneat
pile. He hands me a pair of earphones, then smacks it with aham-
mer while I wince. There is a loud pop. This is an impact test, he
says, just one of the many kinds of exams the chemists at TIEDS
conduct on dangerous materials, along with heat, friction, and
electrostatic energy. On the demolition range, theyuse high-speed
cameras to determine the size and velocity of any of the fragments
that fly off in different directions during an explosion, and pres-
sure gauges to determine the force of the explosion’s shock waves.
In the lab, one of Pollard’s colleagues pulls up a video clip from a
recent test of ammonium nitrate and nitromethane, an especially
explosive mixture. The clip shows three distinct shock waves radi-
ating across the screen in the first instants after the explosion,
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Left: One of abomb technician’s most
important tools is the trash grab-

ber, which provides an extra few feet
between a technician and an explo-
sive device. Right: This training van
contained an explosive device that
was disarmed using a PAN disrupter,
which fires explosively driven water.

before the dirt on the ground even
begins to kick up.

Of course, most terrorists don’t
use laboratory-grade equipment
to make their bombs. “We need to
do it our way first, so we know what
we’re dealing with,” says Kenneth
Lee, who runs TIEDS. “But then we
try to do it the same way they would.” That means buying ingre-
dients at a home center or hardware store and mixing them in
plastic buckets and bathtubs. In one room, the TIEDS crew has a
grinder that reads “Fresh Ground Coffee”—except the word Cof

feehasbeen crossed out and replaced with Explosives. Why grind

explosive materialsin a coffee grinder? It increases their surface
area, makingthe explosion moredeadly. TIEDS’ experiments show
exactly how much damage can be done by explosives cooked up in
makeshift home labs by terrorists, so that engineers can design
buildings to withstand potential blasts.

AsIwalk through TEDAC’s various departments, I feel simul-
taneously encouraged and disheartened. The attention to detail is
stunning: In one room, an examiner is packing up a device from
Afghanistan, armed by a Casio F-91W digital watch, to send over
toHDS forusein training. Another analystis doing tests on abomb
suitto determine why it caused a technician to pass out. Towitness
this work being done is to feel a little bit safer in the world.

Butthen there are those yellow-taped boxes. So many of them,

BOMB- TQOLS

» PAN Disrupter
This device, basically a

) Total Containment
Vessels

high-tech rifle, allows
abomb tech to choose
different rounds to dis-
able a pipe bomb versus

a pressure-cooker bomb,
or adevice with a remote
control versus one with
atimer. To disarm more
sophisticated IEDs, bomb
techs sometimes fire mul-
tiple projectiles (such as
blank shotgun shells or
water) at different speeds
within milliseconds of one
another.

A trailer-mounted lead-and-
steel sphere capable of
containing a blast with the
power of up to 25 pounds
of TNT. Inside the vessel a
bomb can be transported
through city streets
without the need for
evacuation. If an explosion
does occur, the fragmenta-
tion and shock wave will be
contained while pressure
escapes from a series of
small vents. Some versions
can be outfitted to contain
the effects of biological or
chemical weapons.

in so many rooms. The number of devices flowing into TEDAC has
declined since the height of the wars in Iraq and Afghanistan, but
so many arrived then that some still remain unexamined. There
are rooms and rooms of these boxes, some containing evidence
from bombings we’ve heard about. Most contain items from the
oneswe haven’t. No matter how skilled the analysts are, the sheer
scaleis terrifying.

—

M DS

here’s a memorial on the grounds at the Hazardous
Devices School. Every aspiring bomb tech visits the
site on his or her first day. The memorial eulogizes the
fifteen American public-safety bomb technicians who
have been killed in the line of duty, stretching back to
1903, when the New York Police Department created
the country s first dedicated bomb squad. The first five plaques
are all members of the NYPD. The most recent, from 2008, com-
memorates an Oregon bomb tech killed by an IED at the site of an
attempted bank extortion. The sixteenth plaque is left intention-
ally blank, to remind students that no matter how well they are
trained, and how safely they act, they have chosen an extraordi-
narily dangerous profession.

Theinstructor’s pointin bringingthe trainees here is this: Know
the risks of what you’ve chosen to do. But also know that you are a
hero. The stakes for ordinary civilians are monstrous if you fail.
That day at the motel, Justin Scott carefully picks up each of the
improvised detonators with his trash grabber and carries them
outside, one at a time. He breathes heavily, laboring to finish his
jobbefore exhaustion overcomes him.

In the white truck, his colleague from Manatee County mon-
itors the situation through the robot’s three different cameras.
When the detonators have been removed from the building, one
of the other students meets Scott outside the motel with a shovel.
They walk carefully over to a plot of grass, where they mime dig-
ging a hole and setting the detonators inside. If this were a real
incident, the hole is where they would safely blow everything up,
while everyday citizens driving by the motel would never know how
close to danger they had come.

“We save the world again!” the instructor yells to the crew. H

@PopularMechanics
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After a

terrorist’s bomb

goes off, the

race to put it

back together
begins. And it’s

usually led by

BY PETER FLAX
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Yeagerinalabat

FBl headquartersin
Quantico, Virginia, on
January 18, 2017.
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There’s no cooler
job title:

Chief ]

xplosives

ocientiste.

Yeager is matter-of-fact, telling sto-
ries about abomb site in Beirut asifhe

were recounting a trip to the pharmacy. :
And he has agood sense of humor, even
- asked him to explain what that feels
' like:

foraguywho doesn’t wear alab coat
every day. Like when he talks about
briefing former FBI director Robert
Mueller, who hated any suit that didn’t
include a white oxford and a tie. Yea-

gerwore ascarlet shirt and awhitebolo. |
- you, and asyou start pursuing different |
. avenues and closing down idle specula-
' tion that’s wrong, and finding forensic
' clues, you start developing a fuller and

“Ispent sixyears in New Mexico,” Yea-
ger says. “It’s the tie I prefer.” He looks
mischievous as he says it, but that’s
probably just the effect of his eyebrows,
which curl up like the tips of a hipster
bartender’s mustache.

Among the things he keeps at his
desk are adevice called a hell box—the
plunger used by nearly every cartoon
character about to blow something
up with dynamite—and the model he
made of a pipe bomb from the Boston
Marathon bombing. He’s proud of the
replica, and patient as he describes

the components (ball bearings, a fuse,

gunpowder) and how it would work.
Yeager’s curiosity started as akid,

he says. “I've always been obsessive.
There’s areason for things, and Ilike
to knowwhat that is.” This work gives

The person who holds it, the FBI’s Kirk Yeager, spent
decades in the field, examining tiny pieces of evidence,
most of them partially destroyed, and working back-
ward until he had a bomb, a bomb location, and, more
often than not, clues that led to a suspect. “Imagine if
you dump out a thousand-piece puzzle, throw out half
the pieces, and light the other half on fire,” Yeager says.
He’s good at burnt puzzles.

him the chance to push the limits of
what normal chemistry and physics
do. “We have to understand explo-

sions in microseconds,” he says. We

“Every bombing is the same thing.
You're walking into chaos. Youdon’t
know what’s in front of you, you don’t
know where the path is going to lead

fuller picture.
“What really sticks in your head

. isnotwhatyou see. I'm used to see-

ing chaos and carnage. But couple that

* with the oppressive heat and the smell
' of burnt diesel fuel and decay of bod-

ies and all sorts of unpleasantness like
that, and it’s overwhelming. All your
senses are engaged, basically the min-

| uteyouhitascene. One time, there

were cars and chaotic traffic and noise,

beeping horns. Justa flux of activityall |
| withabomb and there’s abig support

around me. But the streets were closed
off around the scene, and as Iwent

. closer and closer, the noise receded
. into the background and it became qui- |

eter and quieter. There’s areverence to
every scene because these people have
been shocked to their core. It takes on
avery serious gravitas, and so getting
into the scene is very quiet. We almost
whisper to each other.

“Ifyou've never been into atrue
chemistrylab, it’s hard to describe
what we set up in the field. There’s all
these instruments that are designed
todo chemical analysis. They look like
massive microwave ovens with tubing
and tanks attached to them. There’s
gas chromatography, there’s infrared
spectroscopy, there’s mass spec analy-
sis—the things that we use to identify
chemicals.

“You start doing swabs of things.
After abomb goes off, it sends resi-
due everywhere for the main charge.
Explosives aren’t 100 percent con-
sumed in any event, so if, for example,
abomb goes off in the street, you find
nearby street signs and you swab them.
Atthe most rudimentary level you take
apair of tweezers and a sterile cotton
swab, and you sit there and rub it over
the surface area and collect soot. And
then you take that back to that suite of
instruments and you extract that swab
with water or maybe acetone to pull the
explosive materials off and then you
run it through your instruments to see
what the bomb deposited. Part of what
you're trying to figure out is the main
charge. To determine that, youuse the
residue that’s left behind.

“You're not so much using fancy
equipment as you're using years and

| yearsoftrainingand anunderstanding

of explosives. Because abomb can con-
sistof anything. Once, we had this bar
and we knew abomb went off in it, but
we didn’t know if it was a suicide bomb
or if someone threw abomb in from the
street, because we had conflicting wit-
ness reports. Another bomb guy and
Iwere trying to figure out where the
epicenter of the blast was. That’s the
first clue. This bar had awhole bunch
of pillars. Imagine you’re in the room

pillar. Where would you want that pil-
lar tobe in relationship to the bomb?
You'd want to be behind it, because the
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fragmentation is going to be blocked
by that pillar. Soif that pillar isin the
middle of the room, and you have a
whole bunch of frag strikes on the wall
behind it, you can tell where the shel-
tered areais. We got awhole bunch
of twine and a whole bunch of sticks,
reallylong sticks, like six or eight feet
long. If you have enough pillars, and
you bring string from the sheltered
areapast those pillars, youcanactually
zeroin on the epicenter of the device. |
We figured out that basically the device
was three feet off the ground. We saw
no crater in the concrete, so that meant |
it was sitting on top of a table or was
worn like abackpack. Someone didn’t
throwitin.

“At another bombing scene on a
fairly quiet street, a portion of the curb- :
ingwas totally destroyed where the
bomb hit it. It was obvious where the
bomb was sitting. I'm looking around
and I see trees, trees with scars on
them. Itlooks like something is pene- !
trated in. So I get out my knifeand Idig
around these scars and start pulling
out fractions of wire. Now at this point,
I know that thisbomb is probably an
electric fusing system just from that,
because I got wire, I got a conductor in
there. There’s always a setup to abomb:
Someone could actually do a chemical
initiation, someone could light a fuse
like Wile E. Coyote, someone could call
into a phone, there could be wiring.
I'm pretty sure I got wiring so Istart
doing awhole scan of the area and start
pulling things out of trees, sweeping
through gutters, and we start find-
ingbits of sections of a phone. Within
acouple of hours we had enough por-
tions of a phone to take it back to the
lab and start doing searches and figure
out the exact make and model of that
phone. We got lucky. We had a part that
had averyunique identifier number
on it. It can take days if you don’t have
really good pieces.

“Looking back, there’s a feeling of
pride and satisfaction. That’s one of

Yeager has worked many
of the most notable
terrorism bomb attacks
in recent history.

From top:

Bali, October 12, 2002;
Beirut, June 2, 2005; and
Boston, April 15,2013.

smell of burnt d

the things that drives you to do this job, | e —
quite frankly. It’s hard to go through a
scene like that and not feel the pain of
the people involved in it.” B
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- THE
POPULAR
MECHANICS
BOTTLE
OPENER

BY BENAROH

Stained and sealed
bourbon barrel
staves catch your bottle
caps before they can hit
the ground!

Handmade by
craftsman Ben Aroh
in an exclusive
partnership with
Popular Mechanics.

GET YOURSWHILE
Quickly THEY LAST AT
dissolves oil AROH-CO.COM!
stains from

LllVanish | CEm BeE

garages and
Y Oil Stain Remover parking

Penetrates
deep to lift
the toughest
stains - new
or old.

Easy-to-Use:

Apply, Scrub
and Rinse.

Visit OilVanish.com

Available at these fine retailers
L) RetoZome

MENARD IR /)

in participating stores

The helpful place.:
— oy Ay
o It &
Bhie,
& |
AUTO PARTS h N
3 1




HARBOR FREIGHT

CHICAGO ELECTIiI

TOOL

POWER

12" SLIDING COMPOUND
DOUBLE-BEVEL MITER SAW
WITH LASER GUI

ITEM 69684 shown
61969/61970

Blade sold
separately

Customer Rating

comp at $339

A3 B

LIMIT 5 - Good st our storss or HarboiFreight.com or by calling §00-423-2567. Cannot
ba used with ther discount ar coupan ar prior purchases atier 30 days from ariginal
Offer good while supplies last. Non-transferable. Original
coupon must be presented. Vaiid through 7/14/17. Limit one coupon per customer per day.

purchase with original receipt

:ENTE:H %Sm;,ﬂ‘"

Customer Rating  3-IN-1 PORTABLE POWER
PACK WITH JUMP STARTER

ITEM 38391/62376/62306 shown

LIMIT 5 - Good at our slmes or Harhanve\ghlcum or by calling
800-423-2567. Cannot be used with other discount or coupon or prior
purchases after 30 days from original purchase with original receipt.

er good while supplies last. Non-transferable. Original coupon must be
preseme_d V_al\d_mmlghiﬂﬂ?_mﬂ one coupon per cu_smﬁr per Lay

8", 5 SPEED

BENCHTOP DRILL PRESS

ITEM 62520/60238 shown -
SUPER COUPON!

custumev Rahng

[ [k [k k|
comp at $| 25.]3

s75
(N IIIII (LT

at our smves or HarhurFre\gmnum or by calling
BUU 423 2567 Caw\ol be used with other discount or coupon or prior
pnmhases aﬂev 30 days from original purchase with original receipt

hile supplies last. Non-transferable. Original coupon must be
presemed Val\d through 7/14/17. Limit one coupon per customer per day

s Haul®viaster << SUPER COUPON

Cestener Bt 4 PIECE 1" x 15 FT.
ESESEIESr  RATCHETING TIE DOWNS
ITEM 63056/63057/60405/63094

sAvE 63150/61524/62322/90984 shown

our smves or HamurFmgmmm or by calling
500 423 2567 Cannol be used with other discount or coupon or prior
pumhases aﬂev 30 days from original purchase with original  receipt

jood while supplies last. Non-transferable. Original coupon must be
presemed Valid through 7/14/17. Limit one coupon per customer per day.

PITTSBURGH &

16 0Z, HAMMERS
WITH FIBERGLASS HANDLE

RIP
ITEM 69(](]5 ITEM 47873 shown
60715/60714 69005/61262

lnmel Rating SAVE
77%
4854755
i T A0 R R

our slmes or Harhanve\ghlcum or by calling
800 423 2567 Cannol be used with other discount or coupon or prior
pumhases after 30 days from original purchase with original receipt.

good while supplies last. Non-transferable. Original coupon must be
presemed Valid through 7/14/17. Limit one coupon per customer per day.

-« SUPER
GUUPUN

WITH ANY PURCHASE

Limit 1 coupon per customer perday. Save 20% on any 1 fem purchased, “Cannotbe used ith other
I giscount, coupon or any of the folwing items o brands:Inside Track Cub membershp, Extended
erice Pln, it card, open box fem, 3 day Parking Lot Sle fem, compressors, floor jacks, Saw
storage cabiets, chests o cars, raers, renchers,welders, Admirl,Baer, overPro,Daytore,

I Eartiquae, Hercues, dupter, Ly, Poutn, Pretor, StornCat. Talgator, Ving, Valean, ot valid
on pror putcheses. Hon-ransferabe. Oiginal coupon must be presented. Vald through 71417,

(NN A O RN
AIAFHHIA

andiing charges’ may apply if vtransferable. Original coupon
st be preseed Val hough 71141 Lmi ane FRE.GIFT coupon per customer per 6.

EERT g

Customer Rating

ITEM 69387

62744/63271

68784 shown

o Weighs
245 Ibs.

SELLING JACKS

IN AMERICA

; | o< SUPER COUPON

g RAPID PUMP®1.5 TON
ALUMINUM RAGING JACK

Gustomer Rating . 3112 pumps Litts

| " Most Vehicles

» Weighs 34 Ibs.

" 13 DRAWER
INDUSTRIAL QUALITY
ROLLER CABINET
SUPER COUPON

$3¥999 $679.99

Good at our stores or Harborfreightcom or by calling
anu 423 2567 Cannot be used with other discount or coupon or prior
purchases after 30 days from original purchase with original receipt.

while supplies last. Non-transferable. Original coupon must be
presented Valid through 7/14/17. Limit one coupon per customer per day.

SUPER

rREDATOR. .«
COUPON

GENERATORS

SATIS

JIET?
ay; 7000 RUNNING
13 HP (420 CC) GAS GENERATORS
ITEM 68530/63086/69671/63085 shown
ITEM 68525/59677/53087/63088

| ITEM 69252/68053
62160/62496/62516
60569 shown

FORNIA ONLY

$5999‘~‘
omp ot $999 s439
O O OO

LIMIT § - Gaad at aur stores or HarbarFraightcam or by callng 800-423-2567. Cannat
be usad with ather discount or caupon or prior purchasas after 30 days fram ariginal
purchase with ariginal recsipt.  Ofier good wiiils supplies last. Nan-transfarable. Original
coupon must be_presented. Valid_through 7/14/17. Limit one coupon per customer per day.

onp ot $129.99

Good at nur stores or HarborFrelgmmm or by calling

800 423 2567 Cannot be used with other discount or coupon or prior
30 days from original purchase with original ~receipt.

Offer good while supplies last. Non-transferable. Original coupon must be
presented. Valid through 7/14/17. Limit one coupon per customer per day.

Wheel kit
and battery
sold separately.

- SUPER |

cOurOn | | ">~ SUPER COUPON _ ! CENTRALPNEUMATIC = &%,

17 FT. TYPEI A & TEL4'x 9 FT. 6 "2 5 HP, 21 GALLON, 125 PS| VERTICAL
MULTi-TASK LADDER p ALL P“ngSsET““IETATHER ' customernatng AIR COMPRESSOR

TARP!
ITEM 69249/69115/69137 I EIEIEIFT
ITEM 69091/61454

|

1

1

;1 69129/69121/877 shown | e 601
1 STIEAKITOT]  Customer Rating 616

L1 kT [k kAl SAVE 7847 shown

1
1
1

comp at (]

o

at our stores or Harborfreightcom or by calling o LIMIT a\ our Slares or HavbDlFre\gMcum or by caling  LIMIT at our stores or HarborFreightcom or by calling
3004232557 Cannm be used with other discount or coupon or prmrl 8004232557 Cannm be used with other discount or coupon or Dﬂur|8004232567 Cannut be used with other discount or coupon or prior
purchases after 30 days from original purchase with original receipt. o purchases after 30 days from original purchase with original receipt. - purchases after 30 days from original purchase with original receipt.
Offer good while supplies last. Non-transferable. Original coupon must be Il Offer good while “supplies last. Non-transferable. Original coupon must be Nl Offer good while supplies last. Non-ransferable. Original coupon must be
presented. Valid through 7/14/17. Limit one coupon per customer per day. g presented. Valid through 7/14/17. Limit one coupon per customev per day prasented. Valid through 7/14/17. Limit onz coupon per customar per day.

SUPER
%‘GUUPI]N

st kg MOVER'S DOLLY

T GORDLESS

MECHANIC'S CHOICE SH(IP I N 66239 shown VoL iTh
ITEM 60497/93888 shown | 3 R
laesm/ﬁznss/azm YREI\SIE HUCK

R 50' 61399/62399/53095;630

|
comp at SA"E -

ITEM 63365/63360 shown W S17. 8' capacity $—9°8-tom ot $19.97

||III|II|III (LI

18
3/8" DRIL!
SAVE
69%

Customer Rating
]

B |ncludes one
18V NiCd
battery and
charger.
1000 Ih.

comp at 549

$1ges
'|l||lﬂ L0 ]

or by caling
at our Stmes or HarbﬂrFre\ghlwm or by calhnglumlr 8 at nur stores or Havhanrel htcom or by callin A o smves ar Ham I
0202567, Samt e el wih st Gugae o cop upon or  prior | 800-423-2567 B T T e e ¢ e Belt 7. Camo\ be used vty other d\src\ngg\ o omeihal | receipt
purchases _after 30 days from original purchase with original receipt. - purchases after 30 Gays from original purchase with original  receipt. Fer 30 days from original ~purcha

Offer good while supplies last. Non-transferable. Original coupon must be || Offer good while supplies last. Non-transferable. Original coupon must d wmie supplies last. Non\lame Soipon per. cusiomer  per day.

nsferable. Original coupon  must_bel
presented. Val through 7114117 Lt one. coupon per customer per day. & presened. Vel through 71417, Lt o coupon bercusiomer per . Dt ond e SRy L

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

700+ Stores Nationwide ® HarhorFreight.com ¢ 800-423-2567




PROJECT

A Side Table That Can
Charge Your Phone

Because the best-looking charger is one that you can't see.

BY ALEXANDER GEORGE

THERE’S A DRAWER inmy
apartment thatholdsarat’s
nest of micro USB and Light-
ning cables, the ugly life
force for my devices. Every
nightIdigoutthe right
cable and plug, then feel
behind the nightstand until
the prongs find the outlet. I
drape the kinked, discolored
wire across an otherwise
attractive nightstand, and
plugitin so my phone has
enough juice for the morn-
ing commute. I thought
there was nothing I could do
to avoid this, until I discov-
ered inductive charging.

It’s simple to use. Just
place your phone on a charg-
ingbase, and your battery
percentage climbs. No fish-
ing for the right cable, no
finding an outlet. The most
ubiquitous version of this
technology is called Qi (pro-
nounced “chi,” like the
harmony feng shui decora-
tors talk about), and it’s built
into phones like the Sam-
sung Galaxy S5, S6, and
S7 and the Google Nexus
6.If you have an iPhone or
Google Pixel, you have to slip
a$40 aftermarket charger
behind your phone’s case.
The idea goes back to Nikola
Tesla: Generate a fluctuating
magnetic field, usually with
acoilwrapped around an
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iron core, and it sends energy short distances. Unlike
microwave energy, it’s not harmful to humans. You
see itin devices such as electric toothbrushes, which
can charge with minimal contact with the base.

In exchange for the convenience, you lose charging
efficiency—in our tests, inductive charging is about
halfas fast as plugging in. But for a top-off, or an over-
night charge, Qi charging is simpler and more elegant
than slapping a fraying cable across the table. The only
problem with itis that the charging bases aren’t that
attractive. Ikea makes its own version of acharging
table, but we wanted something more seamless and
subtle. Since Ikea tables are hollow and inexpensive,
however, they do make for perfect prototype material.
If you have something against Swedish housewares,
you can do this with any piece of furniture. If the top
isn’t hollow, you'll just need arouter (keep the amount
of wood between the charger and the phone as thin as
possible). And alot more patience.

MATERIALS LIST

o lkea Lack side table ($10)

» Mophie Charge Force Wireless Charging Base ($40)
e Scrap wood

e Peel-and-stick bumpers

On one side of the

tabletop, mark an
opening for the charging
base, around six inches
long, and peel off the lam-
inate with a utility knife.
Set it aside for later.

Using an oscillating

multitool or ajigsaw,
cut the opening for the
charger. Be sure to cut the
opening slightly smaller
than the piece of laminate
you removed, so that
there is a surface to glue
it to. If you use a jigsaw,
you'll first need to bore a
starting hole. Be careful
to keep the top and bot-
tom laminate layers intact.

Remove the card-
board from the
inside cavity.

Cut strips of scrap

wood to a height
that will hold the charger
tightly against the under-
side of the laminate, but
not enough to bulge it up.

Set the charging

base on the scrap-
wood strip and slide it
into the cavity of the
table.

With the charging

base plugged into
the wall, slowly move
your phone over the table
above the base until the
phone beeps to indicate
that it’s charging. Be
patient. The phone can
be finicky. Lightly mark
the outline of the phone
with a pencil on the table.

Place peel-and-stick
bumpers at the cen-
ter of the side borders
of the outline to indicate
where to set your phone,
then erase the outline.

e Take the laminate
strip you removed
and cut asmall notchin it
to allow the cord to pass
through. Glue it back to
the table, and you have a

nearly seamless finish.

@PopularMechanics
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EASY WAYS
TO DO
HARD THINGS

Metal Collar
Stiffens Bristles

bristles, is the best tool for apply-
ing solvent to small parts. But if
you don’t have one around, you can
control the stiffness of the bristles
on a normal paintbrush by wrap-

shortens their length. Aluminum
flashing can be bent to fit tightly

changes the working length of the
bristles—the closer to the tip of the
bristles you go, the stiffer they’ll be.

Rules of Thumb for

(]
Pouring Concrete THE HARD
When you're preparing for a concrete pour, the hardest part can be figuring out how many REBOOT
bags of mix to buy. Once you've calculated the surface areayou need to cover (hint: section
the pour into rectangles, whose areas are easy to calculate), use these tips to ease the math. Areboot will fix most smart-
»» If you're framing with two-by-fours, the slab is about four inches—one third of a foot— , phone problems—ifit'sa

hard reboot, which com-
pletely powers down the unit
and restarts the hardware

thick. Soyou can simply divide the surface area in square feet by 3 to get the
volume in cubic feet. Similarly, if using two-by-sixes, divide by 2.

P\
A parts-cleaning brush, with its stiff

ping them in a collar that effectively

around the bristles and held in place
with duct tape. Moving it up or down

» One 60-pound bag of mix makes about one-half cubic foot of concrete. So (a soft reboot only restarts
once you've got the volume, multiply by 2 to determine how many bags to buy. \ software). On most phones,
/—N you can trigger a hard reboot
- - by holding down a specific
e combination of buttons. Do
it once a month to keep your
’ ° phone running smoothly.
The World’s Simplest
s s Sleep/
Magnlfvlng Le S wake and volume down
If you're ever in a pinch—you lost your reading glasses or found a really
cool bug you must observe immgdiately—you can make a crude magnify- Sleep/wake and home
ing glass using only a smooth plastic bottle and some water. Here’s how: i Sleep/
1. Draw a circle on the [IREEEEIERT of the bottle. - wake, home, and volume up
2. Cut the circle out. It should have a curvature similar to a lens. i
3.Fill the plastic with a few drops of water. \ EERS e Y Sleep/wake and
4. Hold it over the object you'd like to magnify. When you look through S volume down
the water, it will be bigger. X
(T
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All New
DR® CHIPPERS

‘Larger,Capacity, Lower Prices!

Grind Away/ANY;

Size StumplEAS RENEW

Your Driveway... .

...with the ALL-NEW

s
. DR® POWER GRADER!
The DR® STUMP GRINDER uses carbide-tipped )
cutting teeth (taking 360 “bites” per second) SAVES YOU MONEY—loosens and redis- . ; PR
to reduce any stump to a pile of woodchips. tributes existing material, saving you from 3 EV
Grinds stumps below ground level so they purchasing new gravel or stone. o Chip big branches up to 5.75"
are gone forever! EASY TO USE—tows behind your ATV or thick! Starting
i . riding mower, filling in potholes and ruts. « Self-feeding models available. at just

* Quickly eliminate any stump PRECISE CONTROL of grading depth is No more force-feeding! $799?9°

without digging, burning,

adjustable from your driver’s seat. « Powerful engines spin big

or chemicals. : PTO
Starting fly-wheels (up to 62 Ibs.), MODELS TOO!
« New, more powerful and generating massive chipping )
lower-priced models. force!

» Now towable with
your riding mower
or ATV.

o Models that shred yard and garden waste
as well as CHIP branches.

EASY | C/\fora FREEDVD and Catalog!

Includes product specifications and factory-direct offers.

95456X © 2017

95458X © 2017
95457X © 2017

FREE

SHIPPING

FINANCING =
SOME LIMITATIONS APPLY. CALL OR GO ONLINE FOR DETAILS. FREE 888 — 2 1 2- 08 54

DRpowergrader.com

6 MONTH
TRIAL

v Reliably Low Prices
v Easy ToUse Web$v+e

v Huge Selecj'i'vor\

v Fast Shpping

Www.rockavto.com




DIFFICULTY

EASY REASONABLE HARD

Time: 90 minutes Ages: 9+

MATERIALS LIST

o Six V2 x 36-inch poplar
square dowels

e 1% x 40-inch poplar
round dowel

o piece of felt, approxi-
mately 7 x 4 inches

o Vs-inch x 2 x 4—foot
piece of hardboard

o 2 x 4-foot dry-erase
hobby board

e electric fan
(part No. 1238AXCF-
115VAC120mm™)

e 2-inch air hockey pucks
(part No. 55120-UK2*)

o Six 1-inch screws
(any type)

o package #18 x ¥%-inch
finishing nails

o piece of >/a-inch scrap
wood

*Available on Amazon.

( (
KID PARENT PARENT
AND KID

Use a table saw or

jigsaw to cut the dry-
erase board and hardboard
to 24 x15V%sinches.

Create a %-inch grid

pattern on the top of
the dry-erase board with a
permanent marker.

Place the dry-erase

board face up on a piece
of scrap wood. Use a %/6s-inch
bit to drill holes through the
grid you just made.

Using a jigsaw with a

fine-tooth blade, cut a
4Y5-inch-diameter hole on
center in the hardboard.

Cut six 3-inch lengths
from the round poplar

OUR BUILDER: Davis
Shenkmanis a 14-year-
old from Pennsylvania.
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dowel with a miter saw,

and set two of the lengths
aside. Attach the other four
dowels 1 inch in from each
corner of the bottom of the
hardboard by drilling pilot
holes, adding glue to the
top of the dowel, and secur-
ing with 1-inch screws.

DIRECTIONS cont’d

5-inch lengths from the
remaining scraps. These will
form the boundary of the
dry-erase board. Glue the
pieces to the board, using
the short dowels to create
a goal opening on each end.
Tack the dowels down with
the small finishing nails.

Cut two 24-inch

lengths and two
14"/46-inch lengths from
the square dowels. These
will be the spacers between
the hardwood and the dry-
erase surface. Use wood
glue and clamps to secure
the dowels along the perim-
eter of the bottom of the
dry-erase board, then glue
the hardboard to the other
side of the spacers.

e Using the provided
screws, attach the fan
and shroud to the bottom of
the hardboard to direct air-
flow to the playing surface.

Cut two more 24-inch
lengths from the
square dowels, and four

To create the striker, use

a 2%-inch holesaw to
cut two discs from a %4-inch-
thick piece of scrap wood.
Attach the remaining 3-inch
sections of round dowel to
the discs with glue. Drill pilot
holes and fasten with 1-inch
screws. Cut the felt (use the
discs for size) and glue to the
bottom of the striker.

drilled dry-erase
playing surface

striker handle

wooden disc

poplar
perimeter

electric fan

poplar leg

1-|nch

screw Start a child you know on a lifetime
of projects with a gift subscription

f9|t to Popular Mechanics. Go to

bottom popularmechanics.com/gift.

@PopularMechanics
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e -,
- Folds Up Flat
for Storage!

T

= 2 Lo ol R A L ; '

The Cyclone Rake hitches to any riding mower and turns the tough
job of spring cleanup into an easy ride in the park. Its powerful,
engine-driven vacuum mulcher lifts and pulverizes tons of lawn
debris, pine straw and all those leftover fall leaves as you drive.
In summer it turns overgrown lawns into fairways.

‘. Ll
* Folds flat for storage. You can even hang it on the walll ~ —
« 5 different models to fit any property size
= ] 2° One-Year Risk-FREE Trial and FREE 3-Year Warranty
E—_—-—.'(J y _:,‘_J'J'J - o Affordable factory-direct prices

cet A FREE Cal: 1-800-313-5125

iNFormATION KIT Visit: CycloneRake.com

Use Promo Code PM417 when you call.
Woodland Power Products, Inc. ® 72 Acton Street ¢ West Haven, CT 06516

WeatherTech’

2' of Hitch Mounted Bumper Protection

BumpStep®XL
WeatherTech.com . 800-441-6287

A [E2

For US Customers For Canadian Customers For European Customers
WeatherTech.com WeatherTech.ca WeatherTech.eu

© 2017 MacNeil IP LLC Made in USA
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1 System Sold
Every 6 Seconds

Each SimpliSafe system is a complete security
arsenal. With motion sensors, glassbreak sensors,
entry sensors, and a high-definition security camera,
you'll have everything you need to keep your

family safe—and 24/7 monitoring is only
$14.99 a month. So don’t wait.

These systems are going fast.

SimpliSafe.com/pop

PLUS get free shipping and a FREE keychain remote ($25 value).
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SAVE When You Grow A
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«.JO A
Fabulous
Lawn

Green In Summer Through Heat & Drought!

» Crowds Out Weeds Naturally — No Chemicals!

» Reduces Mowing & Cuts Watering By As Much As 2/3!
» Excellent For Slopes And Children’s Play Areas!

GET UP TO 900 FREESTYLE PLUGS - FREE!
[Wax Freostylo Pugs* | Fres Plugs | Grass Shoels™ | Your PRICE | + SHipping | SAVINGS |
w0 [ - [ 1 | smes | se | - |
s [ W | 4 | saseo | saoo | 35% |
7w [ s | s | sesso | s | 41% |
| moo | 400 | 10 | s$87.50 | 2400 | 51% |

* Each grass sheet can produce up to 150-1" square plugs. See other options online at www.zoysiafarms.com/mag

Zoysia Farm\{/ BTGkl ‘
NURSERIES Or We’ll Replace It FREE!

Improving America’s Lawns Since 1953

> Stay

Ea N v s

Keeps Growing For A Lifeti_me_!

. 'Zoysia Lawns are.
= thick, dense and lush!

Now TWO Ways to Start
Your Amazoy Zoysia Lawn!
1) FREESTYLE PLUGS come in uncut sheets
containing a maximum of 150 — 1”7 plugs
which can be planted up to 1 ft. apart.
Freestyle plugs allow you to make each
plug bigger and plant further apart — less

cutting and planting - you decide.

2) NEW 3” X 3” SUPER PLUGS arrive precut
in trays of 15 individual plugs, ready to
plant. Save time and get your new lawn
planted even faster and enjoy it sooner.

ORDER YOUR PLUGS NOW!
Harvested Daily From Our Farms
And Shipped To You Direct!

410-756-2311

www.ZoysiaFarms.com/mag

Amazoy is the trademark registered U.S. Patent Office for our Meyer Zoysia grass.

©2017 Zoysia Farm Nurseries, 3617 0ld Taneytown Rd, Taneytown, MD 21787
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B -Minute Fence Stain diravel’Ready,
RazorLite; Kayak

Sleek, narrow sides and rigid
bow & stern molds for
paddling speeds up to 6mph

The Sea Eagle RazorLite 3931l solo inflatable kayak is HOME I HE

| ready to travel when you are. Packs down small to fit
2 : into an RV storage compartment, car trunk or truck )y
« Stain 100 ft of fence " A bed. Inflates to 10psi in minutes. Whether exploring

in just 5 minutes! anew area or paddling for exercise, the world's 1st all
« Sprayer attaches drop-stitch kayak is perfect for lakes, bays, ponds or
directly to garden slow moving rivers. Measures 12'10" x 28" & weighs
hose. 3.5 Ibs. It packs down to just 22" x 22"x 12" for easy
' . storage. Starting at $949* complete with paddles, . -
1 ES;"?;'::;;Q simply hose off seats, foot rest, pump, storage bag and repair kit. P Ut th elr warrior
*NY & WA residents add sales tax.

. One quart covers 600 square ft. e experience to work
» Select from three natural wood 800-748-8066 M-F 9-5 EST for yo ur com p a ny

tones; Natural Cedar, Dark Cedar Dept PM047B

or Redwood. 19 N. Columbia St., Ste 1. Port Jefferson, NY 11777 C 0 nta Ct u S at'

Ei/seatagleBoats  (@/SeakagleBoats

BestStain.com findwwp.org

BURN SAFELY
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WhiteWalls®

Magnetic Whiteboard Panels

e with the Stainless Steel
WA L ™
20" Y1, BurnCage's

FOR ALL YOUR NEEDS I

PERFECT FOR:

3 EZ TANKLESS » Sensitive financial
& SUPREME
oy « All burnable house-
o -k hold waste*
o w « Old leaves and =
= g
a ) saza05 ) branches o
é ENDLESS HOT WATER CALL NOW WITH CODE: * Always check local ordinances before burning.
E TO AHOME WITHUP TO e EZSALE FOR 5% OFF
2 4 BATHROOMS A [No more UNSAFE and UNSIGHTLY rusty barrel!
"ED Call today for FREE Information Kit!
::u =)  219.369.4781 | EZTANKLESS.COM <3 . 888-212-0854
% BurnCage.com
2
=
&
B
=
o
=
=

WhiteWalls® give you ] o | T
and your team an unlimited § 1 n \ R e ; / WOUNDED WARRIOR
blank slate that encourages [&l y = ) b PROJECT*

original ideas and fosters
out of the box solutions.

DUTY % HONOR * COURAGE % COMMITMENT % INTEGRITY * COUNTRY * SERVICE

WhiteWalls.com | ; i : e
(800) 624'4154 = - L B 4 - ©2017 Wounded Warrior Project, Inc. All Rights Reserved.




PMSHADE LOWEST.PRICE EVER -
0617-657-4212 n' DR® Leafi\Vacuumsl!
i o o E
& 5
=
8
Da =
R Oo pp
over o 99
r coversfor $230.00 N sl B
- 5 3 \ 4 m [l
MICROBEAD - i Poriect IO RING CLEAN LRI O
CAR COVERS q Put Up to 24 Drawers @/ Rated #1 in Vacuum Power (=g
MicrobeadCarCovers.com 888-627-1129 Under Your Beds Wr Easy, 1-Hand Dumping 'F_.
14
Text us for a FREE SUN SHADE when z ]
hase a Microbead Car Cover. K@ 1 - Stores Flat in Minutes
g bt M OC | uitimatebed.com [ES o

[ Converts to a Utility Trailer
The ALL NEW DR® Leaf Vacuum
is designed from the top

down to make yard cleanup
easier, faster, and more SUPER
SALE!
-

thorough than ever before.
Now starting atjust}

And for a limited time we
are offering them at incredible $1,1999!1

8o¢ OVER 6 MILLION SOLD low introductory prices!
L g@

SOME LIMITATIONS APPLY

5 ﬂ"l“;\,‘yt T.
Wosss pcoBAL Call for FREE DVD and Catalog!
1-888-641-9798 TOLL-FREE

100% SATISFACTION GUARANTEE
Fast Free Shipping & Free Knife 888-212-0854

s / on orders over 150.00 DRleafvac.com
: WWW.DISCOUNTSAWBLADE.COM

Receive a new T-shirt every month
from the best bars you've never heard of!

DiveBarShirtClub.com

95455X © 2017

HomeOwner’s The Ultimate

I have a tool shop in Taiwan [Asial.
Help limited budget to Best Tool Ever! OOd Heat.
Email kutchamshinet et V5 b
mail: Kiutc : III_S Ainet.ne MAGNATRAC® . _ E .
Skyne: optiki68 RS1000 . - \“!‘E ., tainies
- e available

With an EPA-certified outdoor wood
furnace from Central Boiler, you'll save
money and have peace of mind knowing
you're heating your home and more with
safe, even, clean and comfortable heat.

EPA-certified furnaces as low as

$ 1 38/mo*
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wld
Drinking Water
Scams Exposed!

E Cataloy

Learn the truth about distilled, mineral, 0
spring, fltered, bottled, well tap, 77/ 4l CALL NOW!'E centlrlasltgl?zl!lesl::l%%":‘
alkalized, reverse osmosis & more... o= { . or ;a ,
1 1'8 77'828'8323 1 *At participating dealers. 6.99% for 5 years. Loans provided by

1 1 EnerBank USA (1245 Brickyard Rd., Ste. 600, Salt Lake City, UT 84106)
1 Use Promo Code: PM417 on approved credit, for a limited time. Repayment term is 60 months,

Call or visit: www.waterwise.com/pm
800'874'9028 GE%% 1 6.99% fixed APR, effective as of August 2015, subject to change. The
I WWW.StrUCkCOI'p.com/pm41 71 first monthly payment will be due 30 days after the loan closes.
Waterwise Inc PO Box 494000 Leesburg FL 34749 b e e e e e e = \_ ©2017 Central Boiler - ad7283 )

©2007-2016 Waterwise Inc




THE SUBJECT:

CHRIS
MORRIS

THE JOB:

Master distiller

at Woodford
Reserve, one of
Kentucky’s fastest-
growing distillers

LOCATION:
Versailles, Kentucky

120 APRIL _ 2017 POPULARMECHANICS.COM

1/ SPIRIT SAFE

The spirit safe allows
us to access the spirit
and make adjust-
ments. There are three
whiskey flow compart-
ments. The first makes
sure the still is running
properly and at the
right proof. Called the
low wines, that stage
still has impurities.
The second compart-
ment processes “high
wines,” which we nose,
but won't taste. Third is

the “new make” still—
we taste as it's being
produced. It’s good, but
it will taste even better
after aging.

2 /NOSING AND
TASTING GLASSES
The most important
pieces of equipment
we have are our nose,
tongue, and palate.
We're looking for proof
points based on our
senses. We know from
trial and error when a

good flavor goes up and
when it goes away.

3 /HYDROMETER

A hydrometer and ther-
mometer determine
how much alcoholisin
the spirit. The hydrom-
eter looks like a fishing
lure that bobs in the spirit
stream. With modern
technology, you can judge
the spirit flow instanta-
neously. Big distilleries
use that equipment. But
we're using the same type

of equipment that was
introduced at this distill-
ery over 150 years ago.
I'm very proud of that.

4 / COPPER POT
STILLS

Each time we run our
stills, it’s a five-and-a-
half-hour process. You
start the still, go away,
and come back at a
specific time. You start
judging the spirit flow,
and make adjustments in
the spirit safe.

PHOTOGRAPHS BY RICKY RHODES




GEICO

The other guy.

| | | ]
Helping people 24/7 licensed 97% customer 2nd-largest auto
since 1936 agents satisfaction insurer

The choice is yours, and it’s simple.

Why enjoy just one chicken wing when there’s a whole plate in front of you?

The same goes for car insurance. Why go with a company that offers just a low price when GEICO could
save you hundreds and give you so much more? You could enjoy satisfying professional service, 24/7, from
a company that’s made it their business to help people since 1936. This winning combination has helped
GEICO to become the 2nd-largest private passenger auto insurer in the nation.

Make the smart choice. Get your free quote from GEICO today.

GEICO

geico.com | 1-800-947-AUTO | Local Office

Some discounts, coverages, payment plans and features are not available in all states or all GEICO companies. Customer satisfaction based on an independent study conducted by Alan
Newman Research, 2015. GEICO is the second-largest private passenger auto insurer in the United States according to the 2014 A.M. Best market share report, published April 2015.
GEICO is a registered service mark of Government Employees Insurance Company, Washington, D.C. 20076; a Berkshire Hathaway Inc. subsidiary. © 2016 GEICO



Find your way home. I ®
Search millions of homes for sale and OW




