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FINDING MY
NEXT GEAR

Everyone has aging pains, but CBD can help

By: Beth Giles

ife really does fly by. Before I knew it, my 50s had arrived,

and with them came some new gifts from dear ol Mother Na-

ture—frequent knee pain, stress, low energy and sleeplessness.

Now, I'm arealist about these things, I knew [ wasn’t going to be
young and springy forever. But still, with “golden years” nearly on my
doorstep, I couldn’t help but feel a little cheated. Thatis until I found my
own secret weapon. Another gift from Mother Nature.

It began a few months back when I was complaining about my
aches and pains to my marathon-running granddaughter, Jen. She
casually mentioned how she uses CBD rub to help with her joint
pain. She said that CBD gave her more focus and clarity throughout
the day and that her lingering muscle and joint discomfort no longer
bothered her. She even felt comfortable signing up for back-to-back
marathons two weekends in a row this year. That made even this
self-proclaimed skeptic take notice.

But I'still had some concerns. According to one study in the Jour-
nal of the American Medical Association, 70% of CBD products
didn’t contain the amount of CBD stated on their labels. And, as a
consumer, that's terrifying!

If T was going to try CBD, I needed to trust the source through and
through. My two-fold research process naturally led me to Zebra CBD.

First, I started calling my family and friends. Call me old fash-
ioned but I wanted to know if there were people whom I trusted
(more than anonymous testimonials) who've had success using
CBD besides my granddaughter.

Secondly, Iwanted cold hard facts. Diving deep into the world of CBD
research and clinical studies, I came across Emily Gray M.D, a physician
at the University of California at San Diego (UCSD) Medical School and
medical advisor to Zebra CBD who is researching the effects of CBD. Dr.
Gray wrote ‘early results with CBD have been promising and we have a
lot of research underway now. I've had several patients using CBD with
good success. It's important that you know your source of CBD and how

to use it properly.”

After hearing it from the doctor’s mouth, Ireturned to my research,
asking more people and was amazed by the number of close friends
and family who were already on the CBD train. Apparently, I was the
only one without a clue! And funny enough, a couple of friends who
commented were using the same brand as my granddaughter—Ze-
bra CBD. There was no consensus as to why they were using CBD,
but the top reasons given were for muscle & joint discomfort, mood
support, sleep support, stress and headaches, as well as supporting
overall health & wellness.

Eventually, even the most skeptical of the bunch can be won over.
With a trusted CBD source in mind, I decided to give it a go.

When I viewed Zebra CBD's selection online, I was impressed by its
array of products, including CBD oils called tinctures, topicals, chewable
tablets, mints and gummies. After reading on their website that all their
products are made with organically-grown hemp, I ordered... and it ar-
rived within 2 days!

The first product I tried was the Rub. Now this stuff was strong. Im-
mediately after rubbing it on my knee, the soothing effects kicked in. It
had that familiar menthol cooling effect, which I personally find very re-
lieving. And the best part is, after two weeks of using it, my knee pain no
longer affected my daily mobility.

The Zebra Sleep Gummies, on the other hand, had a different but
equally positive effect on my body. To take it, the instructions suggest
chewing thoroughly. This was simple enough, and the taste was, well,
lemony. After about 15 minutes, a sense of calm came over my body. It's
hard to describe exactly; it's definitely not a "high” feeling. It's more like
an overall sense of relaxation—and then I fast asleep. Needless to say, I
slept great and woke up refreshed. I haven't slept like that in a long time.

While it hasn't been a catch-all fix to every one of my health issues, it
has eased the level and frequency of my aches. And it sure doesn't seem
like a coincidence how rejuvenated I feel.

All-in-all, CBD is one of those things that you have to try for yourself.
Although 1 was skeptical at first, I can safely say that 'm now a Zebra
CBD fan and that I highly recommend their products.

Also, I managed to speak with a Zebra CBD spokesperson willing to
provide an exclusive. If you order this month, you'll receive $10 off your
first order by using promo code “PM10” at checkout. Plus, the company
offers a 100% No-Hassle, Money-Back Guarantee. You can try it yourself
and order Zebra CBD at ZebraCBD.com/PM or at 1-888-762-2699.



Can’'t Stop
Thinking About

THE CREW OF THE USS ENTERPRISE
. starship streaks to a new adventure in every
episode of Star Trek, somehow traveling at several
times the speed of light. This sci-fi mode of practi-
cal interstellar travel inspired Mexican physicist
Miguel Alcubierre to investigate the feasibility of
a real method for light-speed propulsi
Eventually, Alcubierre published his cutting-
edge research to an astonished community of
théoretical physicists. The eponymous Alcubierre
warpdrive hypothetically contracts the spacetime
in front of a spaceship while expanding the space-
time behind it, so that the ship moves from Point
AtoPoint B at an “arbitrarily large” speed. By dis-
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Can't Stop
Thinking About

torting spacetime—the continuum enfolding space
and time—an observer outside the ship’s “warp
bubble” would see the ship moving faster than the
speed of light, even though observers inside the
craft would feel no acceleration.

If afaster-than-light warp drive like this worked,
it would revolutionize humanity’s endeavors across
the universe, allowing us, perhaps, to reach Alpha
Centauri, our closest star system, in days or weeks
even though it’s four light years away.

However, the Alcubierre drive has aglaring prob-
lem: The force behind its operation, called “negative
energy,” involves exotic particles—hypothetical
matter that, as far as we know, doesn’t exist in our
universe. Described only in mathematical terms,
exotic particles act in unexpected ways, like having
negative mass and working in opposition to gravity.

Now, researchers at the New York City-based
think tank Applied Physics believe they’ve found a
creative new approach to overcoming this roadblock.
Along with colleagues from other institutions, the
team envisioned a “positive energy” system that
doesn’t violate the known laws of physics.

Imagine you are an astronaut in space, pushinga
tennis ball away from you. Instead of moving away,
the ball pushes back, to the point that it would “take
your hand off” if you applied enough pushing force,
Gianni Martire, CEO of Applied Physics, told Pop-
ular Mechanics. That’s a sign of negative energy,
which the Alcubierre drive design requires.

Regular old positive energy is much more feasi-
ble for constructing the “warp bubble,” a spherical
structure that encloses space for a passenger ship
using a shell of incredibly dense matter. The bub-
ble propels the spaceship using its powerful gravity
without causing the passengers to feel any acceler-
ation. “An elevator ride would be more eventful,”
Martire said.

Building on a paper authored by the Applied
Physics team in 2021, the researchers were able
to model the complexity of the system using their
own computational program, Warp Factory. These
experiments led the first general model of a posi-
tive-energy warp drive.

While Applied Physics’ current solution only
outlines awarp drive that travels below the speed of
light, the model still requires a mass equivalent to
about two Jupiters. Otherwise, it will never achieve
the gravitational force and momentum high enough
to cause a meaningful warp effect. But no one knows
what the source of this mass could be. Some research
suggests that if we could harness dark matter, we
could use it for light-speed travel. But Martire is
doubtful, since dark matter is currently a mystery.

Despite the many problems scientists still need
to solve to build a working warp drive, the Applied
Physics team claims its model should eventually get
closer to light speed. And even if a feasible model
remains below the speed of light, it’s a vast improve-
ment over today’s technology.

Of course, as you approach the actual speed of
light, things get truly weird, according to the prin-
ciples of Einstein’s theory of special relativity. The
mass of an object moving faster and faster would
increase infinitely, eventually requiring a similarly
infinite amount of energy to maintain its speed.

“That’s the chieflimitation and key challenge we
have to overcome—how can we have all this matter
in our [bubble], but not at such a scale that we can
never even put it together?” Martire said.

The Applied Physics team believes future inno-
vations in warp travel are inevitable. “Humanity,”
Martire said, “is officially, mathematically, on an
interstellar track.”—Manasee Wagh
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A $4 vase sitting on a Mary-

land thrift store clearance

rack looked interesting

to Anna Lee Dozier, so

she decided to make the

purchase. It took about five
years for Dozier to discover that this
inexpensive addition to her house-
hold collection was in fact a roughly
1,200-year-old Mayan artifact.

A few years later she visited the

National Museum of Anthropology
in Mexico City while on a work trip.

“Some of the things | was looking
at looked awfully like what I had at
home on my shelf,” she said.
Experts believe that the vase
dates between A.D. 200 and A.D.
800, during the height of Mayan

influence. Dozier was more than
happy to put such a find in its right-
ful place.

“Giving it back,” she said, “feels
so much better than it would if |
put it on eBay and | got a bunch of
money.”—Tim Newcomb

EMBASSY OF MEXICO IN THE U.S. (VASE); GETTY IMAGES (STICKER)
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Can't Stop
Thinking About

A New Super-
Bomb

N AIR FORCE BOMBER WAS RECENTLY
spotted with one of America’s new-
est munitions: the GBU-72 Advanced
5K penetrating bomb. The bomb is
designed to help penetrate hardened
underground defenses, destroying tar-
gets buried under earth and concrete.
The weapon appears just as the UN’s nuclear
agency warns that Iran is accelerating efforts to
manufacture enriched uranium—an essential
component of nuclear bombs—at underground
facilities.

- A TORCH Sighting // According to The Aviation-
ist blog, aviation photographer Ian Recchio was
in California’s Mojave Desert earlier this year
when he overheard chatter on his scanner that
referred to an aircraft with the TORCH call sign.
Recchio looked up and saw a KC-135 Stratotanker
“dragging” a B-1B Lancer bomber—a term used
by enthusiasts when an aerial refueling tanker is

8 November/December 2024

seen in tandem with another aircraft, typically in
the lead. The two planes continued to loiter in the
area for two hours.

Recchio took several pictures, not suspecting
anything that was unusual. He later went back and
noticed that the B-1B had a munition on one of the
mounting points of its fuselage. The munition
appeared to be a GBU-31—a 2,000-pound (1-ton)
GPS-guided bomb—but upon further examina-
tion, the bomb carried by the B-1B was discovered
to have a second set of fins along the length of its
body. That matched the GBU-31’s bigger brother,
the much larger GBU-72.

- Two and a Half Tons of Bomb // The GBU-72
replaces the GBU-28 in Air Force service. The
bomb entered development sometime around
2017, with a projected cost of $36 million for 125

DVIDS
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e FROM THE U.S.

u STANDPOINT, IT IS
USEFUL FOR IRAN TO SEE A
B-1B BOMBER FLYING AROUND
WITH A WEAPON THAT CAN

HOLD ITS UNDERGROUND
FACILITIES AT RISK.

bombs. The first test was in October of 2021,
during which the bomb was released from an
F-15E Strike Eagle at Eglin Air Force Base. At
the time, the Air Force revealed that the GPS
guidance kit was actually the same one from the
2,000-pound GBU-31 bomb. The Air Force has not
disclosed how improved the GBU-72 is over the
GBU-28, but at the time of the tests, the program
manager said he expected the new bomb’s lethal-
ity to be substantially higher than the old bomb’s.

This new weapon is a glide bomb—it is released
from midair and glides to the target, its tail fins
making minute corrections to compensate for
wind and other factors that might blow the bomb
off course. The higher the bomb’s release, the far-
ther it can glide to target, allowing an aircraft to
deliver ordnance on targets while remaining out
of reach of short-range air defenses. The GBU-72’s
actual range is unknown, but the GBU-31 bomb
can glide up to 15 miles. The presence of addi-
tional fins on the bigger bomb’s body may indicate
that it is capable of a greater release range, which
would be useful, as a GBU-72 would typically be
used against a heavily defended target.

- A Not-So-Subtle Sign? // The B-1B bomber is one
of three heavy bombers in the U.S. Air Force’s
inventory. The Air Force has 45 B-1Bs, and
although the “Lancer” originally had a nuclear
mission, the fleet was stripped of its ability to
carry nukes to comply with U.S.-Russian nuclear
treaty obligations. The B-1Bs are purely conven-
tional aircraft which will be retired in the 2030s
and replaced by the new B-21 Raider.

The B-1B has three internal bomb bays, each
of which can carry eight 2,000-pound bombs or
eight AGM-158A Joint Air-to-Surface Standoff
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Missiles. So, with all that room internally, why
was the bomb captured in the recent photos on
the outside of the aircraft? The B-1B is probably
forced to carry the bomb attached to its fuselage
because it is just too long: The GBU-28 is 19 feet
long, and the B-1B’s bomb bays are 15 feet long. If
the new bomb is as long as the old bomb, it would
need to go on one of the B-1B’s original eight exter-
nal hardpoints.

This flight test has also taken place as the U.S.
and Iran are trading blows in the Middle East, and
Iran is drawing closer to manufacturing weapons-
grade uranium. From the U.S. standpoint, it is
useful for Iran to see a B-1B bomber—an aircraft
with the range to strike virtually anywhere in
Iran—flying around with a weapon that can hold
its underground facilities at risk. Having the
press reveal the incident can be perceived as less
directly threatening than if the Air Force did, but
Iran sees it all the same. This is known as signal-
ing, and is done frequently by many countries.
Will we see more signaling in the future? Almost
certainly.—Kyle Mizokami

USAF



Can't Stop
Thinking About

GETTY IMAGES

What the
Equal Sign
Really Means

ATHEMATICIAN KEVIN BUZZARD IS
grappling in a recent paper—
uploaded to the preprint server
arXiv—with a simple coding idea that
becomes a “thornier concept” when
translated into math: What does the
equal sign actually mean?

“Six years ago, I thought I understood math-
ematical equality,” Buzzard wrote in his paper.
“I thought that it was one well-defined term, and
that there was nothing which could be said about
it which was of any interest to me as a working
mathematician with a knowledge of, but no real
interest in, the foundations of my subject. Then
Istarted to try and do master’s-level mathemat-
icsin a computer theorem prover, and I discovered
that equality was arather thornier concept than I
had appreciated.”

In coding, there are different kinds of “equal,”
and you have to completely work through some
of the steps the human mind easily skips over
when doing math in order to code properly.
“The three-character string ‘2+2’, typed into
a computer algebra system, is not equal to the
one-character string ‘4’ output by the system,
for example; some sort of ‘processing’ has taken
place,” Buzzard wrote.

So, figuring out the true meaning of the equal
sign is not a question of redefining anything in
mathematics—it’s one of precision and intention.

-> Strongly and Loosely Typed // According to Buz-
zard, the meaning behind the equal sign leaves
something to be desired in the “precise and inten-
tional” department. In fact, he describes the
current state of the symbol in his paper using a
key term: loose.

In our minds, and in the “minds” of the com-
puters we’ve programmed, there are more steps
taking place behind the scenes of an equation
than what meets the eye—it’s just a matter of how
we arrange them. Some programming languages,
known collectively as the “strongly typed” lan-
guages, require you to specify what a variable is.
An “x,” for example, could be an integer, a long

decimal number, or a string of mixed symbols like
apassword. Each of those categories is referred to
asa “type,” and that type is stored along with the
value of the variable. If you try to do a math oper-
ation, or equate two variables of different types,
the coding language won’t allow it.

But in some other languages (known as “loosely
typed” languages), and in most actual mathemat-
ical practices, “type” is more contextual. Instead
of checking the assigned type, the language
checks whether what’s inside the variable can
complete the math question being asked. When
you look at Buzzard’s example of 2+2=4, in our
heads we turn the string that is 2+2 into the inte-
ger that is 4. Then, we can compare the integers
that now exist on both sides of the equal sign.

“In practice,” Buzzard wrote, “we use the con-
cept of equality rather loosely, relying on some

November/December 2024 11
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I DISCOVERED THAT
EQUALITY WAS A
RATHER THORNIER CONCEPT
THAN I HAD APPRECIATED.

kind of profound intuition rather than the logical
framework which some of us believe that we are
actually working within.” In his chosen proof ver-
ifier software, known as the Lean system, steps
must be defined much more discreetly.

- Back to Math Equality // In his paper, Buzzard
uses mathematician Alexander Grothendieck
as an example. Grothendieck was a luminary
in 20th-century math who laid out a number of
foundational ideas in algebraic geometry, and
arguably made his name by doing “loosely typed”
mathematics.

Buzzard points out a specific moment where
Grothendieck doesn’t just loosely type—he asks
math peerstounderstand when he uses an entirely
new term, “canonically isomorphic,” as a new
variety of equality. “Lean would tell Grothendieck
that this equality simply isn’t true and would
stubbornly point out any place where it was used.
Let me emphasize once more: Grothendieck was
well aware of what he was saying, but Lean would
argue that he was confusing = and =,” Buzzard
explained. (The latter of those two symbols is the
congruence sign: a symbol which means that two
sets of points form the exact same shape with the
exact same size.)

Buzzard concludes that if math wants to be
“formalized”—in other words, to be seamlessly
turned into the tiny individual steps represented
by code and formal proofs—there are many skips
or “holes” (like Grothendieck’s) that will need to
be filled. He’s not claiming that any of this work
isn’t correct—just that it isn’t yet fully broken
down into all of the required steps.

As mathematicians continue to tip the scales
with 100-plus-page proofs that even their col-
leagues aren’t able to parse, it’s probably a good
idea to have as much certainty as possible about
what equals what.—Caroline Delbert

12 November/December 2024

REGROWING

HUMAN TEETH

The average adult human
body contains 206 bones—
the hardened mixtures

of calcium, minerals, and
collagen that provide the
biological scaffolding that
walks us through our day.
Bones are incredibly resil-
ient, but if they do break,
they have this nifty trick of
regrowing themselves.

Teeth, however, are not
bones. Although they’re
made of some of the same
stuff and are the hardest
material in the human body
(thanks to their protective
layer of enamel), they lack
the crucial ability to heal
and regrow themselves.
But that may not always
be the case. Japanese
researchers are moving
forward with an experi-
mental drug that promises
to regrow human teeth,
and human trials are set to
begin this year.

This development fol-
lows years of study around
a particular antibody named
Uterine sensitization-as-

sociated gene-1 (USAG-1),
which has been shown to
inhibit the growth of teeth
in ferrets and mice. Back

in 2021, scientists from
Japan’s Kyoto University
discovered a monoclonal an-
tibody (usually used in fight-
ing cancer) that disrupted
the interaction between
USAG-1 and molecules
known as bone morphoge-
netic protein, or BMP.

This fall, humans will
undergo a trial to investi-
gate the efficacy of this an-
tibody. Lasting 11 months,
this study will focus on 30
males between the ages of
30 and 64—each missing
at least one molar. No side
effects have been reported
in previous animal studies.

If all goes well, Kitano
Hospital will administer
the treatment to patients
between the ages of 2 and
7 who are missing at least
four teeth, with the end goal
of having a tooth-regrowing
medicine available by the
year 2030.—Darren Orf

GETTY IMAGES
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Totally
Awesome,
Super Handy

From action-packed books just for kids, to tools
and guides to make life easier, check out these
can't-miss products.

ABS® < COUNTRY LIVING
- FUNTASTIC KIDS
ACTIVITY BOOK

This fun-filled book of
amazing activities is
kid-tested and kid-
approved! Find tons of

fun things to explore,
make, and celebrate.
countryliving.com/funtastic
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< CAR AND DRIVER PRO
INTELLIDASH X10

Revive your ride with

this sleek CarPlay device.
Wirelessly link your smart-
phone to access music, maps,
calls, and texts—all hands-
free! Available at Walmart.
goodhousekeeping.com/fans

CAR AND DRIVER TRIVIA ZONE

Get outrageous facts about the world's coolest cars!
Car and Driver is challenging car-cbsessed kids with
brain-benders and funny facts about their favorite
speed demons and mean machines.
caranddriver.com/triviazone

M

THIS DAY IN

HISTORY

A
HISTORY CHANNEL
THIS DAY IN HISTORY FOR KIDS

Cave paintings, pirates, the moon landing, and
even the invention of spaghetti! This fascinating
photo-packed book has it all—the people, events,
and inventions that have shaped our world.
popularmechanics.com/thisday

POPULAR MECHANICS
KIDS STEAM
ACTIVITY BOOK »

Just for Kids! Get the
STEAM-focused activity

book filled with puzzles, DIY
projects, and other activities.
popularmechanics.com/steam

< ESQUIRE MEN’S
FRAGRANCE BY
MICHAEL MALUL

Reinvent your presence
with the NEW fragrance
collection for discerning
men. Discover the

four collectible scents
inspired by the style,
storytelling, culture,

and attitude of Esquire,
esquire.com/fragrance




Can't Stop

-Thinking About -«

Mysterious
Microwave
Signals

PACE IS A BIG PLACE.
But despite our diminutive size among
the hundreds of billions of stars in the
Milky Way (which is itself among hun-
dreds of billions of galaxies), scientists
have slowly pieced together alonglist of
all the strange stuff we might encoun-
ter throughout the cosmos. However, sometimes
humanity’s collection of observational equipment
comes across as areal head-scratcher.

Meet the latest one, identified in a paper pub-
lished in the journal The Astrophysical Journal
Letters—the millimeter ultra-broad-line object,
or the MUBLO for short.

The object in question lies near the center of the
Milky Way Galaxy, which the researchers describe
as containing “tens of millions of solar masses of
gas, a supermassive black hole, a tenth of our gal-
axy’s ongoing star formation, and an extensive
graveyard of stellar remnants.”

While gazing at our galaxy’s center, research-
ers stumbled upon a compact source subsequently
labeled “G0.02467-0.0727,” otherwise known as
the MUBLO. Made of cold dust and fast-moving
gas, the MUBLO also exhibited another strange
behavior—it only emitted microwave radiation.
Adam Ginsburg, the lead author on the paper, and
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his team went through the long list of celestial
explanations and came up short.

“We consider several explanations for the
[MUBLO], including protostellar outflow, explo-
sive outflow, a collapsing cloud, an evolved star, a
stellar merger, a high-velocity compact cloud, an
intermediate-mass black hole, and a background
galaxy,” the paper reads. “Most of these conceptual
models are either inconsistent with the data or do
not fully explain them. The MUBLO is, at present,
an observationally unique object.”

Of the various celestial phenomena examined
in the paper, the authors point out two that could
explain the MUBLO—a stellar merger or an inter-
mediate-mass black hole (IMHO). However, neither
of these hypotheses are perfect. While the stellar
merger idea is compelling, the MUBLO “dust mass
is substantially larger, by more than an order of
magnitude, than observed toward any other merger
remnant.” As for the IMHO suggestion, it “does not
explain all of the observed features of the MUBLO.”

For now, add another galactic mystery to the
list.—D.O.
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Rebuilding it, or keeping it on the
road longer...
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Can't Stop
Thinking About

This
Brand-
New Cat
Color

OU’VE PROBABLY HEARD OF
spooky black cats, distin-
guished-looking tuxedo cats,
and chaotic orange cats. If
you're really into cats, you
might even have heard of
lesser-known color vari-
ants like seal point and ticked tabby.
But there’s officially a new cat color in
town—salmiak, or “salty liquorice,”
named for a popular snack food in
Finland, where this coat color has
been making itself known.

The pretty black, white, and gray
shade is thanks to a fur strand that
starts off black near the root but
grows whiter and whiter toward the
tip. Since 2007, researchers at the
University of Helsinki have been try-
ing to determine exactly what causes
this shade—and they think they’ve
finally figured it out.

Technically speaking, cats come
in only two colors—black and orange.
Any other color is either a combina-
tion of those two colors, a faded version of one
of those colors (which is caused by the dilution
gene), or both. So when experts started seeing kit-
ties with fur that was gray at the root and white
on the tip, the assumption was that this was a new
expression of the dilution gene.

But after digging through all the known genetic
variations that control the expression of that dilu-
tion gene in coat color, the team came up empty. So
they began sequencing the entire genome of two
of these special felines, and it turns out that the
answer was in what wasn’t there.

“There was a huge chunk of sequence missing
downstream from the KIT gene,” feline geneticist
Heidi Anderson told New Scientist, referencing a
gene known to affect white patterns in the coats
of animals. These cats were just...missing a piece
of DNA right nearby. And the mutation was reces-
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DOWNSTREAM FROM THE KIT GENE.

THERE WAS A HUGE CHUNK
OF SEQUENCE MISSING

sive—the cat would only express this color if it
inherited the mutation from both parents, which
explains why this coloration isn’t a common one.
Now that they’ve solved the mystery, the team
is happy to sit back and admire their pretty kit-
ties along with the rest of the world.—Jackie Appel

ARI KANKAINEN



SACRED STONE OF THE
SOUTHWEST IS ON THE
BRINK OF EXTINCTION

G

enturies ago, Persians, Tibetans

and Mayans considered turquoise
a gemstone of the heavens, believing
the striking blue stones were sacred
pieces of sky. Today, the rarest and
most valuable turquoise is found in the
American Southwest— but the future
of the blue beauty is unclear.

On a recent trip to Tucson, we spoke
with fourth generation turquoise
traders who explained that less than five
percent of turquoise mined worldwide
can be set into jewelry and only about
twenty mines in the Southwest supply
gem-quality turquoise. Once a thriving
industry, many Southwest mines have
run dry and are now closed.

We found a limited supply of turquoise
from Arizona and purchased it for
our Sedona Turquoise Collection.
Inspired by the work of those ancient
craftsmen and designed to showcase the
exceptional blue stone, each stabilized
vibrant cabochon features a unique,
one-of-a-kind matrix surrounded in
Bali metalwork. You could drop over
$1,200 on a turquoise pendant, or you
could secure 26 carats of genuine Arizona turquoise for just $99.

Your satisfaction is 100% guaranteed. If you aren’t completely happy
with your purchase, send it back within 30 days for a complete refund
of the item price.

The supply of Arizona turquoise is limited, don’t miss your chance to
own the Southwest’s brilliant blue treasure. Call today!

Jewelry Specifications:

* Arizona turquoise ® Silver-finished settings

Sedona Turquoise Collection

A. Pendant (26 cts) 4296 $99 +s&p Save $200

B. 18" Bali Naga woven sterling silver chain $149 +s&p

C.1%" Earrings (10 ctw) 4299* $99 +s&p Save $200
Complete Set** $747*  $249 +s&p Save $498

**Complete set includes pendant, chain and earrings.

Call now and mention the offer code to receive your collection.

1-800-333-2045
Offer Code STC905-09

You must use the offer code to get our special price.

*Special price only for customers using the offer code versus the
price on Stauer.com without your offer code.

Stauer

Rating of A+

14091 Southcross Drive W., Dept. STC905-09,
Burnsville, Minnesota 55337 www.stauer.com
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Can't Stop
Thinking About

How to Be
Super With
Super Glue

VERY ADHESIVE REQUIRES YOUR PAR-
ticipation. Not every glue works in every
application. Super glue (cyanoacrylate)
is no exception. There are hundreds of
applications for this material, and prob-
ably several dozen common applications
and techniques that you need to know.
We’ll boil it all down to a few basics.

- Don’t Glue These Materials // Never use cyano-
acrylates to bond cotton, wool, burlap, or blends
of those materials with synthetic materials such
as polyester. Cyanoacrylates can react exothermi-
cally with these materials, and the reaction is so
powerful that it can produce smoke (maybe even
catch fire).

18 November/December 2024

- Use the Right Glue // Super glue can have a thick
or thin consistency, up to the point of being a gel.
Use thick glue where you need the adhesive to stay
put, such as on a vertical surface, as well as on sur-
faces that absorb the adhesive such as leather,
cardboard, and the end grain of wood. It’s also
handy on surfaces where, when pressed together,
there will be some squeeze-out.

- Read the Package // Super glue is formulated for
both broad and specific applications. If you hav-
en’t read the package, it won’t be obvious which
one. Some formulations work across a broad range
of materials and applications; other super glues are
somewhat specific. The package will tell you how
quickly the glue sets, whether it’s thick or thin, and
whether it offers good shock resistance. It will also
tell you what materials it can be used on and what
materials it cannot.

- Mind the Gap // Some cyanoacrylates are specifi-

TREVOR RAAB



1920s Style for a 1920s Price

t was a warm summer afternoon and my wife and I

were mingling with the best of them. The occasion
was a 1920s-themed party, and everyone was dressed to
the nines. Parked on the manse’s circular driveway was a
beautiful classic convertible. It was here that I got the idea
for our new 1920s Retrograde Watch.

We carefully climbed into the car’s long front seat.
Among the many opulent features on display was a
series of dashboard dials that accentuated the car’s
lavish aura. One of those dials inspired our 1920s
Retrograde Watch, a genuinely unique timepiece
that marries timeless style with modern

technology.

With its remarkable retrograde hour and
minute indicators, sunburst guilloche face
and precision movement, this design is
truly one of a kind. What does retrograde
mean? Instead of displaying the hands
rotating on an axis like most watches, the
hands sweep in a semicircle, then return to

their starting point and begin all over again.

Retrograde watches by the big brands can
set you back thousands; one recent offering
from a big French fashion house is selling

for more than $150,000! But because we've
designed the 1920s Retrograde Watch in-house,
we can offer it to you for just $99!

This watch is so wildly popular with our customers
that we're actually concerned about running out; we

only have 937 729 left for this ad!

JOIN MORE THAN 1 MILLION SMART

PEOPLE WHO LOVE STAUER WATCHES

=

Watch Specifications:
* Precision movement

An elegant and exciting timepiece that
e Stainless steel case, caseF)ack a.nd 'crown every co Hector ENRDE
* Retrograde hour and minute indicators

* Water-resistant to 5 ATM — George Thomas, internationally

* Brown genuine leather band renowned watch expert

* Fits wrists up to 8"

1920s Retrograde Watch i ) o I
$399- $99* + S&P Save $300 [A] unique and

*Special price only for customers using the offer code. beﬂutgﬁll tim@l.ece. s

1-800-333_2045 — Carlos C., Los Banos, CA

Your Insider Offer Code: RGW291-01

Stauer, 14091 Southcross Drive W., Dept. RGW291-01, Burnsville, MN 55337 | www.stauer.com

Stauer | AFFORD THE EXTRAORDINARY'




Can't Stop
Thinking About

cally formulated to form abond across gaps—some
of them pretty large. We’ve seen product specs of
industrial versions that will bridge a gap as large as
0.200 inch. In most cases, gap filling is somewhere
in the range of 0.004 to 0.008 inch.

- Surface Prep Matters // Super glue is no differ-
ent than any other adhesive in that the smoother
and flatter the two joining surfaces, the better the
bond. When bond strength is critical, grind, sand,
or clean the surfaces to remove paint, rust, mill
scale, dirt, grease, and wood finishes.

- Hold Steady // Even slight movement is enough
to break the bond that super glue is forming. You
need to either hold steady or use a clamp to provide
consistent pressure to the joint.

- Use an Accelerator // When you need a perfectly
glued joint, use an accelerator to freeze the joint
in position. Accelerator is a catalyst that can be
applied on one side of the joint while super glue
is applied to the other. In other cases, it can be
applied to the glue that squeezes out of the joint,
hardening it nearly instantly.—Roy Berendsohn

ALL THESE DIFFERENT
PORTALS

PORTAL TO HELL >
OceanGate’s cofounder
wants to explore one of
the deepest “blue holes”
(sinkholes filled with

ter) on Earth. Dean’s Blu

Hole—which local legends
say is actually a portal to
hell—is a staggering 663
feet deep, and is ripe for
exploration.

PORTAL TO THE UNDER-
WORLD - A “portal to
the underworld” statue
depicting the Olmec jag-
uar god Tepeyollotlicuhti
returned to its Mexican
home in May of 2023.
After a year of work,
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the statue—which had
been broken into smaller
pieces by looters—has
finally been restored to
its former glory.

PORTAL ANOMALY - A
w study has revealed an

Pyramids of Giza.
Although it’s im
sible to know for sure
what the anomaly is, the
researchers guess that
the L-shaped discovery
could be a portal, or
entrance, to a deeper
structure.—D.O.

1. We took two pieces of
square tubing and ground
their surfaces flat, then
applied a medium-viscos-

ity super glue to one side. 2.
We pressed the second piece
into position and movedina
circular motion to distribute
the glue on the joining faces.
We did not clamp other than
by pressing with our hands.
After about 30 seconds we
let go. About a minute after
making the joint, we could
lift the sample by the upper
piece. Approximately two
hours later, the sample could
withstand three heavy blows
from a ball-peen hammer.

TREVOR RAAB (SUPER GLUE); GETTY IMAGES (PORTALS)



This Necklace is NOT for
Sale ... It’s yours for FREE*

No kidding. Only Stauer can give you
200 carats of genuine amethyst for NOTHING.

“7 ou may think you understood the concept of “priceless” jewelry. For years,

. » « . .y . .
priceless” meant “astronomically expensive.” That is, until now ...

Stauer smashes the luxury status quo with the release
of our FREE* 200-Carat Lusso Amethyst Necklace.
That’s right, we said FREE ... as in “priceless.” No
charge.* ZERO dollars.* Call now and we'll send
you this impressive helping of genuine amethyst
(independently appraised at $295) for FREE.
We cut the price 100%. You only pay $24.95,
our regular charge for shipping and processing.
We'll even pay you back with a $30
discount certificate — that’s our
Better Than Free Shipping!

A collection of purple perfection. Your Lusso Amethyst Necklace
is a 200-carat symphony of smooth purplc genuine gemstones.
Each gemstone’s shape and translucence ignites the
velvety, violet hues. The polished amethysts are
hand-strung on double-knotted jeweler’s
thread, and the stunning 18" necklace
(with 2" extender) secures with a gold-
finished lobster clasp.

Too good to pass up. Too good
to last long. Amethyst is one
of the world’s most coveted

200 carats of pure luxury
independently appraised at
8295 ... yours FREE!*

gemstones and our supply is
extremely limited. We can
only offer such an outrageous

1 .8 0.8 & ¢

“This necklace is
beautiful. | could not

believe my eyes ...
GREATY

— Bonnie from Longs, SC

deal for a short tme every

few years. Over 30,000 thrilled
customers were lucky enough
to get this promotion last time.

‘We only have about 2,500 left
in stock. Act now!

Necklace Specifications:
* 200 ctw of genuine amethyst FREE AMETHYST NECKLACE

s Gold-finished spacers LIMITED TO JUST THE FIRST 2,500
* 18" + 2" length necklace RESPONDERS TO THIS AD!

Lusso ethYSt Necldace: * * This offer is valid in the United States (and Puerto Rico) except in
Lusso Amethyst Necklace (200 ctw) $249** FREE TX, FL, CO, OK, R, NH, WV, OR, SC, VA, CA and ID. These state
. o . , . ) residents will be charged one cent ($.01) + shipping & processing for
Pay only shipping & processing of $24.95. Special price only for customers using the offer code. the item. Void where prohibited ot restricted by law. Offer subject to

state and local regulations. Not valid with any other offers and only while

1 - 800_ 3 3 3 - 2 O 4 5 supplies last. This offer is limited to one item per shipping address. **
Free is only for customers using the offer code versus the price on Stauer.com

without your (gffér code. 1 For more information concerning the appraisal, visit

Your Insider Offer Code: LAN546-05 wiww.stauer.comlappraisedvalues.asp.

Stauer, 14091 Southcross Drive W., Dept. LAN546-05, Burnsville, MN 55337 www.stauer.com
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This Missing
WWII Plane

AJOR RICHARD BONG WAS THE TOP
flying ace of World War II for the
United States, credited with 40 aerial
victories against Japanese aircraft. For
his heroism, General Douglas MacAr-
thur presented Bong with a Medal of
Honor in December 1944. Accord-
ing to the Congressional Medal of Honor Society,
Bong undertook dangerous combat missions and
downed enemy planes, despite being “assigned to
duty as gunnery instructor, and neither required,
nor expected, to perform combat duty.”

Bong, who was known as the “Ace of Aces,” took
down all 40 of those Japanese fighter planes while
flying the same aircraft: a Lockheed P-38 Lightning
fighter that he named for his sweetheart, “Marge.”
And for 80 years, that historic plane was lost to time.

But now, Marge has finally been found, thanks
to ajoint venture between the Richard I. Bong Vet-
erans Historical Center and Pacific Wrecks, a
charity that helps to “locate and document Miss-
ing In Action (MIA) personnel.”

Explorers located Marge in the Madang Prov-
ince of New Guinea, according to Heritage Daily.
The search crew found Bong’s P-38, serial number
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42-103993, after just two days of trekking through
the jungle.

Although Bong’s plane crashed in that New
Guinea jungle 80 years ago, it wasn’t Bong who
was actually in the aircraft when it went down. But
about ayear after that plane’s crash, Bong was test-
ing out a Lockheed P-80A Shooting Star when a fuel
pump malfunction occurred. Bong bailed out, but
he was too low for his parachute to properly deploy
and was killed upon impact with the ground. He
was only 24 years old.

For his remarkable career, Bong was posthu-
mously inducted into the National Aviation Hall
of Fame in 1986, and the Richard I. Bong Veterans
Historical Center was created in his honor. The
Center, located in Bong’s birthplace of Superior,
Wisconsin, boasts a museum, a screening room,
and even areplica of the pilot’s legendary P-38.

Now, through the Historical Center’s efforts,
in tandem with the not-for-profit 501(c)(3) Pacific
Wrecks that undertook the search, the museum
no longer needs to only settle for a facsimile of the
famed fighter plane.—Michael Natale &

GETTY IMAGES
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SKECHERS GOODYEAR

TRAIL SNEAKERS

Enter the wilderness in Bionic Trail sneakers
featuring the traction, stability and
durability of Goodyear®. They're part of the
Skechers Our Planet Matters® program that
utilizes recycled materials to reduce impact
on the world we love to explore.

Skechers.com
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IN PHI

Ken Bauman is certain of it, and he spent 22 years
inlaw enforcement—most of itas arailroad detec-
tive with the Norfolk Southern Railway police. He
has pursued this historic stash—said to include
nearly 3,000 pounds of gold and 5,100 pounds of
silver, among other highly valuable items—for
nearly two decades.

Bauman can pinpoint exactly when he began
searching: July 30, 2005. That’s the day he learned
of the Beale ciphers, a three-part, nineteenth-
century code said to be the key to the vast trea-
sure. At 63, Bauman has a crew cut and gray beard
and plainspoken Midwestern style that reflects
his Indianaheritage. He’ll say things like, “I'm an
out-of-the-box thinker. This is why I was very good
at detective work in law enforcement, and I was
very successful. I received awards for that.” He
doesn’t come across as bombastic in any particu-
lar way. But when he talks about Beale, he says the
most incredible things: It involved Edgar Allen
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Poe and, later, members of the Confederate Army.

Since the 1800s, the Beale ciphers have lured tens of thousands
of searchers: treasure hunters who have combed countless hills
throughout the country; computer geeks who turned to processing
power to crack the mystery; career government spies; historians
who have plunged into archives in search of clues; and many others.
The notion that a treasure of such magnitude could stay hidden for
solong against such an outpouring of resources is no deterrent. Nor
do the Beale seekers seem discouraged by the various parties who
have stepped forward over the past century-plus with evidence that
the ciphers stand for nothing more than an elaborate hoax. “Itend to
stay away from those people,” Bauman says, “because I know differ-
ently, and they’re a waste of my time.”

To him, in fact, the failures over nearly a century and a half are
validation of a sort: No one has solved the puzzle precisely because
no one who came before has developed and followed the right set of
clues—the ones only he has identified.

A cipher is a system for encrypting or decrypting data—
most often words, as is the case with Beale. Many are made up of
sequences of seemingly random numbers, all of which, in theory,
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correspond to letters that spell out a message, or a piece of informa-
tion. Bauman says he cracked the first of Beale’s three codes, known
as C1—which reveals the location of the treasure—within about two
hours. Instead of corresponding each number with the first letter of
each word in the Declaration of Independence, long believed a key to
one of the three ciphers, Bauman used the last letter of each word.
This technique revealed a nonsensical string of letters, but Bauman
knew from research that sometimes cryptographers hide their mes-
sages backwards. He flipped the order of the letters, which produced
the phrase “Ere fen due red knee.”

Nonsense? Maybe not, he thought. Bauman found that an old
definition of “ere” is to dig or plow. A fen is a low-lying marshy spot.
“Red knee” is a species of tarantula, and there’s a tarantula men-
tioned in the first sentence of Edgar Allen Poe’s story “The Gold
Bug.” Bauman contends that the first Beale cryptogram sends code-
breakers to the Poe story, which in turn reveals the location of the
gold to be Mount Pleasant, an 18th-century mansion situated along-
side the Schuylkill River in Philadelphia.

Bauman sought permission to search the building for the loot,
but was turned down by representatives of its owner, the Philadel-
phia Museum of Art. He is undeterred by this obstacle as well. He
believes there will eventually be away in.

“The thing is with Beale, anything is possible,” Bauman says. “It
isamystery story thatis incredibly developed.” He’s not sure he will
ever run afinger over a piece of gold from the treasure. All he knows
for certain is that the hunt for this historical prize has become his
defining purpose—one that, in a real and tangible way, saved his life.

THE STORY OF THE TREASURE GOES LIKE THIS. AROUND 1819, A
party of explorers located a vast trove of gold and silver near what
isnow Santa Fe, New Mexico. The group’s leader, Thomas Jefferson
Beale, hailed from a distinguished family with roots in upper-
crust Britain, though research has revealed him to be something
of a scofflaw—a womanizer and gunslinger. According to legend, a
dispute over a woman escalated into a pistol fight with a neighbor.
Believing his rival was dead, Beale bolted for the West, where he fell
in with the crew that eventually found the stash of precious metals.

The men realized they had unearthed an ungodly sum; today, the
gold alone would be worth more than $60 million. But rather than
hide it there, the tale holds that the group shuttled it back east on
wagon trains, eventually navigating the Blue Ridge Mountains to
reach Bedford County, Virginia, where they buried it in 1820.

Despite this effort and the staggering value of their haul, the
group headed back west for a second expedition. Purportedly
Beale left behind a locked iron strongbox with Lynchburg tav-
ern keeper Robert Morriss, then sent instructions to open it if he
hadn’t returned within a decade. Morriss forgot about the box for
23 years. When he finally broke the lock, he found two letters, along
with “some unintelligible papers covered with figures”—the three
ciphers. The missives described the treasure and said the code keys
were in the mail—but they never appeared. Morriss spent the next
17 years trying to make sense of Beale’s bequeathal. Beale himself
was never seen again.

In 1862, a frustrated and aging Morriss handed the documents to
family friend James Ward, then a prominent citizen of Lynchburg.

‘Ward announced he had solved C2, claiming it was
a substitution cipher based on the Declaration of
Independence. It described the supposed treasure
and indicated that directions for locating it were
in C1, and that C3 listed the next of kin of Beale’s
crew, should folks who might find the loot want
to hand it over to their heirs. Ward commenced
hunting for key texts for the other ciphers, exper-
imenting with every readily accessible document
Beale might have used. Exasperated after 20 years,
he published the codes and the story of their prov-
enance in a pamphlet called “The Beale Papers.”

The document proffered a warning: “Devote
only such time as can be spared from your legit-
imate business to the task,” Ward wrote, “and if
you can spare no time, let the matter alone.”

Treasure hunters of all types have spent the
subsequent 140 years flouting that counsel, hun-
kering in libraries, driving bulldozers, wielding
shovels, digging countless holes across the Vir-
ginia countryside, and in the process becoming so
ubiquitous that some Roanoke-area farmers took
to shooting at trespassers. One Alabaman who
began searching for the treasure in 1964 worked
on the codes every night from 10 p.m. to 2 a.m.—
then, over about 17 years, put in 150,000 miles
of driving throughout the Blue Ridge, shoveling
holes. All these searchers were and are united in
the belief that the solution was sheathed only by
our lack of imagination and deductive acumen—
that enough clever prodding and massaging would
eventually lead to a treasure of unimaginable pro-
portions. Smithsonian magazine in 1981 called
Beale “one of the largest and most costly treasure
hunts in U.S. history, baffling the finest mathe-
matical minds in the country and defeating their
computers...while inducing frustration, despair
and bankruptcy.”

One such mind belonged to Carl Hammer. In its
online tribute to Hammer, the Institute of Electri-
cal and Electronics Engineers Computer Society
calls out two career highlights: He was an educator
and lecturer “who conveyed the exciting message
of computers and their mind-boggling future
applications early on to audiences worldwide,” and
he was obsessed with the Beale Papers. To thatend,
in 1968 he formed an organization that became the
Beale Cypher Society, recruiting a colorful cast of
fellow nerds along with cryptanalysts from the CIA
and National Security Agency. The nonprofit held
international symposia in Washington, D.C., that
were open to the public, in hopes someone might
walk in off the street with a new idea for piercing
the opacity of the puzzle. “You never know what
insights and special knowledge you might get from
strangers,” he told the Washington Post in 1979—
but mostly the meetings devolved into heated
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arguments between supposed code breakers. Oth-
ers opined that the whole thing was a fraud.

But after conducting computer work so exten-
sive that it would have taken “a million men a
billion years to duplicate with pencil and paper,”
Hammer was convinced the numbers in Ward’s
pamphlet were codes, and not just random figures.

THE TREASURE IS STASHED IN AN ARIZONA
gold mine. James Simpson is sure of it.

Simpson, 47, is an obsessive tackler of historic
mysteries. He grew up in New Jersey and Atlanta,
where he landed several architecture apprentice-
ships. In 1995, while in his 20s, he followed his
girlfriend to Burlington, Vermont, where he did
architectural work on construction projects. He
eventually began designing and engineering
bicycles for bike-share programs, and in 2014 he
moved into the warehouse where he developed
prototypes. “I've got big prospects in the future
for big bike rental hubs in New York City and
other places,” he says. But winter in northern New
England is a tough time to road-test such innova-
tions, so when the weather turned, he focused on
his favorite pastime: breaking ciphers. Simpson
claims to have cracked many such puzzles over the
years, including ciphers related to the American
Revolution, Jack the Ripper, and the Lindbergh
kidnapping—all his theories laid out on a series
of public Facebook pages. This fascination inevi-
tably led him to Beale, and when he absorbed the
size of the potential jackpot, he dug in deep, hope-
ful he might make enough money to fund a full
production line for his bike-share initiative.

The Beale mystery struck him as “kind of like
abig adventure,” he says. “I was like, oh, this is
gonnabe cool if T ever nail the ciphers.”

With Beale, his epiphany was that the cipher
includes numbers up to 2,906, which is an unusu-
ally high number for a substitution cipher. “You're
saying to yourself, if somebody was just going to
encrypt something, they would be able to easily do
it and spell every word correctly, because they’ve
got a key to it,” Simpson says. But he and others
have pointed out problems with even the part of
the cipher James Ward supposedly solved: the part
with the Declaration of Independence as the key.
When people analyzed the effort, they found Ward
had miscounted words and factored in misspell-
ings. “When you see something like that,” Simpson
says, “that meansit’s encrypted in another way.”

He developed atheory that Beale is abox cipher,
agrid on which the words (or shorthand versions
of them) extend horizontally, vertically, even diag-
onally. He also opined that for a key, Beale simply
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used an ascending set of alphabets: A through Z is
1 through 26; for the next sequences, A is 27, then

Ir—Acopy of

53; and so on, with the numbers and their associated ;der']?r'gi
letters climbing all the way to 2,906. the Beale
Doing that much plotting and decrypting would Papers,
be an enormous amount of work, so Simpson EuiliShed
deployed ChatGPT to help, telling the artificial V\)/,ar?anes
intelligence tool to create a series of ascending 1885.

I
alphabets associated with corresponding num-

bersup to 2,906. With this key in hand, he applied letters to every
number in the ciphers. From there he made many calculations and
suppositions and deductive leaps, but the gist is that he claims to
have uncovered messages he matched to landmarks and mapping
systems around a network of Arizona gold mines.

In 2022, Simpson moved to the Phoenix area, where he acquired
Bureau of Land Management claims for mines northeast of the city,
with the intention of extracting the Beale treasure—or at least mining
gold. “We found everything on the map, and matched it to a Google
satellite photo,” he says. “So everything kind of laid out exactly as the
map was designed, of all the river channels and everything.”

As heintuited early on, the hunt has made for aburly adventure.
Simpson’s father was an early leader in the Boy Scout Explorers, and
James himself has long been an avid outdoorsman, so he consid-
ered the challenging landscape part of the joy of the hunt—to access
mines, he has often called upon his rock-climbing and caving skills
and gear. Simpson plans to return with foot-long hammer drill bits
and other tools, hoping to inspire a documentary and write a book
about his quest for history. “Everything I'm working on has either
an educational value to it, or it has a physical value to it, as far as the
extraction of the gold from the mine,” Simpson says.

DURING HIS TIME AS A PROFESSOR OF PSYCHOLOGY AT THE
University of North Dakota, Alan King has mostly studied childhood
development. Butin 2015, his interests took an unexpected turn.
King was drinking coffee with his wife one weekend that year
when CBS Sunday Morning featured a segment about a treasure
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hunt created by a man named Forrest Fenn. An
artand antiques dealer, Fenn in 2010 claimed he
had stashed a chest filled with gold and other items
worth at least $1 million somewhere in the Rocky
Mountains. Soon after, he published a memoir
titled The Thrill of the Chase, containing a 24-line
poem that revealed clues to the loot’s whereabouts.
Hundreds of thousands of people pursued it.

Something about Fenn and his prize caught
King’s attention and wouldn’t let go. Soon after
switching off the TV, he found himself googling.
It seemed ludicrous to even consider getting
involved. “I'm not a thrill seeker,” he says.

Butover subsequent days and weeks, he contin-
ued researching, thinking about Fenn, chatting
about the treasure with other interested parties
online. “After about a month, I said, ‘T know as
much as these people,’” he recalls. “‘I can com-
peteinthis as well as any of them.””

Within 12 to 18 months, he was driving from
North Dakota to Wyoming, plunging into a swath
of wilderness in the Bighorn Mountains where
he theorized the treasure might be located. His
family accompanied him on some of these forays,
which he describes as the “thrill of my life.” But
on his third trip, he and his youngest son became
lost at about 9,000 feet elevation and spent a har-
rowing day dehydrated and trying to reorient
themselves. “I took unnecessary risks there,”
he says, “and we’re lucky it wasn’t tragic.” He
thought to himself, Alan, you gotta quit playing
these games. Thisis crazy stuff. But he went back
13 more times.

The risks proved all too real: Five people died pursuing the
Fenn treasure before it was finally discovered in 2020. Along the
way, King became interested in what was driving his fellow hunt-
ers. He noticed that it takes certain personality traits to persist
through the impasses every treasure seeker encounters. “I think
it’s life-changing, these kinds of pursuits,” King says. “But there’s
also great risk. They’re not for everyone. You can get addicted.”

Puzzled and fascinated by his own behavior and that of his fel-
low seekers, King did what he knows best: He began conducting
studies. Among other things, he wanted to identify the forces moti-
vating people to chase Fenn’s treasure into the wilderness—or, more
improbably, pursue a mystery more than a century old that could
well be ahoax. He began circulating research requests among what
he’d come to refer to as his “community.” Although the work built
on along history of psychological concepts, King believes he arrived
atan original insight, called the Liminal Commitment Theory—
essentially, the psychology of people pursuing the unattainable.

LCT traces the behavior back to psychologist Abraham Maslow’s
hierarchy of needs. Maslow’s theory was that human motivation
arises from a hierarchy of five basic categories: physiological, safety,
love, esteem, and self-actualization. He opined that as people prog-
ress through these levels—famously depicted as a pyramid—they
experience agreater sense of fulfillment and motivation. King noted
that individuals who struggle with the first levels of the pyramid—
having enough food, for example, or feeling safe from crime—don’t
do treasure hunts. Of the remaining U.S. population, he estimates,
10 to 20 percent fit the emerging treasure-hunter profile: About 75
percent are male, and they’re often older. A significant number have
what he calls hypomanic personality traits: high energy, boundless
optimism. And he believes that about 10 percent of his community is
atrisk of clinically defined addiction—people who “are really paying
avery high price for their pursuit...and they’re out of control. They’re
having trouble leaving it alone.”

“Ithink it takes a certain personal-
ity constellation to embrace those goals

e

———— —————

‘I THINK IT’S LIFE-
CHANGING, THESE —
KINDS OF PURSUITS,"
KING SAYS. “BUT
THERE'S ALSO GREAT)
RISK: THEY'RE NOT

FOR EVERYONE.

and to pursue them,” he says, “and to be
able to do so over a long period of time
without lots of negative consequences.”

THE TREASURE IS ON MACHIAS
Seal Island, a remote 15-acre treeless
splotch of land off the coast of northern
Maine. Ron Gervais is sure of it. So is
Ken Bauman.

Why would Bauman advocate for
a location so far from the Philadel-
phia mansion where he also believes
the trove is stashed? He argues that
the Beale Papers are so expansive that
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"~ they point to four locations where the
U treasure may be dispersed: Mount
Pleasant, Machias Seal, a second loca-
tion in Pennsylvania, and a site in
Virginia they can’t yet discuss.
| This is partly a function of Bauman
. a
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teaming up with Gervais, a Canadian living near Montreal. Gervais,
now 80, briefly crossed paths in the late 1960s with Carl Ham-
mer when they both worked at Sperry UNIVAC, an early computer
manufacturer. Gervais was a fan of historic ciphers, and upon his
retirement he took to reading about them online. “The Beale story
cameup,” herecalls, “and that rang abell with Hammer.” This was
more than 20 years ago. Intrigued, Gervais read the 23-page Beale
pamphlet, began scouring the internet for more, and has puzzled
over it ever since. He’s reluctant to say how much time he’s put into
it, but he concedes that it’s “hundreds and hundreds of hours.”

What he found was mostly treasure hunters “holding their cards
pretty close to their chest,” Gervais says. He found this perplexing,
given that the mystery had gone unsolved for more than a century,
so he opted for a new approach: transparency. Gervais launched a
website in 2003 with the intention of publishing theories and invit-
ing people to share information. One of those people turned out to
be David Oxford, now 66, who runs a construction business outside
of Atlanta and became interested in the Beale pursuit because of a
friendship with Paul James Smith, a retired NSA cryptologist who
worked on the ciphers for more than three decades.

After becoming friends, Oxford and Smith met every week to
brainstorm the ciphers—or rather, for Oxford to absorb Smith’s the-
ories. “It was always a mountain of stuff,” Oxford says. “He talked
very fast and was always excited about everything he was doing.”
Oxford took notes, and when Smith left, he would spend the days
up until their next meeting trying to corroborate his theories. After
afewyears, Smith trusted Oxford enough to show him his decryp-
tion of C1—the location of the treasure. The effort filled nine
pages, and even Smith wasn’t sure what it said. Smith, who died in
2021, eventually wrote a letter to Bauman and Gervais sharing his

decipherment. That brought the three of them—
Oxford, Bauman, and Gervais—together.

If you read Smith’s decryption out of context,
Gervais says, “it looks like a lot of gobbledygook.”
It took about 15 years for the men to start, as Ger-
vais puts it, “connecting the dots between Paul’s
decryption and what we knew was historical fact.”

This exercise eventually helped them make
sense of Smith’s decryption, and it revealed that
at least some of the treasure was on Machias Seal
Island. In 2023, they published their research on
Gervais’s website under the headline “Major Beale
news: Beale Cipher #1, The Locality of the Vault,
is now solved.”

Rather than excitement, the larger treasure
hunting community responded with either dis-
missals or, as Oxford puts it, “outright hostility
from people that are crazy.”

The spirit of collaboration that Gervais had
envisioned can, in fact, be rather elusive. “They
just, they laugh it off—I don’t know, scoff at it,
whatever you want to call it,” Oxford says. “If it
doesn’t fit their personal scenario, they just pass
it off as nonsense.”

This has not shaken the trio’s confidence.
But because of their advancing ages, they all feel
they’re not physically up to what would be an
arduous expedition to the remote island. Unless
someone takes up their mantle, their decades of
work will go untested.
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Searchers will remember their pursuit with pride because the
THE OVERARCHING TENET OF ALAN KING’S  rewards, he wrote, “will justify the sacrifices of their failed pursuit.

Liminal Commitment Theory is that treasure-  For those transcendent searchers, the thrill of the chase will be an
hunting obsessions occur sort of organically.  extended moment in time when they realize their potential.”
Rather than instantaneously co-opting their lives The key, he says, is for the chase to make sense and offer plausible

to pursue the proverbial X on the map, peopleget  clues, so the leveling-up occurs. King experienced this with the Fenn
lured in by incremental gains. They discover a  treasure, and with his longstanding interest in the search for D.B.
new thread of history, a new landmark. They hit ~ Cooper,amanwhoin 1971 hijacked a plane bound for Seattle. Cooper
upon some revelation. The hunt is entertaining;  was paid a $200,000 ransom, then parachuted out before the plane
there’s learning involved, time spent outdoors. landed and was never found—creating an enduring mystery that has

In this way, King opines, treasure hunts may = morphed into a cultural phenomenon. But as entranced as he is by
provide unexpected benefits. “While searchers  this and other pursuits, King is not willing to chase every unsolved

© 2024 ARTISTS RIGHTS SOCIETY (ARS), NEW YORK / VG BILD-KUNST, BONN

seldom attain the unattainable,” his study says,  historical puzzle. “I need to see some evidence that the treasure I'm
“displaced rewards can be found along the way  seekingactually exists,” he says.
if disaster can be avoided on these metaphorical And that’s the wall skeptics often hit with the Beale Papers.
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- They point out the many red flags in the origin
Notes story: How did Beale and his party get the loot
sent by an across the Mississippi River and over the Appala-
anonymous . . .

researcher chian Mountains? If the idea all along was to bury
to Jones it, why go through an arduous cross-country jour-
Memorial ney first?

t'y:rcar: %’u . Then there are the problems pointed out by var-
Virginia, ' ious researchers. In 2002, Roger Grambihler, a
which now-retired Microsoft software engineer who stud-
houses ied the Beale Papers extensively, posted a treatise
ioslrl];i!ion highlighting various irregularities. He noted that
of Beale in the original 1885 pamphlet, the C2 solution
documents. contains counting errors involving corresponding

words in the Declaration of Independence. He also
observed differences in the version of the Declaration published in
the Beale Papers compared with the original. Lawren Smithline, a
mathematician at the Center for Communications Research in Princ-
eton, New Jersey, has also dismissed the legend. Smithline has the
distinction of legitimately decoding a cipher—the one found in an
1801 letter from Robert Patterson to Thomas Jefferson; the feat was
published in the journal American Scientist in 2009. “The Beale
ciphers are probably a hoax as far as actual treasure,” he says, “but
they may be an interesting slice of Americana.”

One party unlikely to shed any light on the Beale question is the
American Cryptogram Association. In response to a request for
perspective from Popular Mechanics, the organization’s editor/
publisher, identified only as “Honeybee,” offered nothing. “The
members I know that might know something about the Beale Papers
donottalk about them or answer questions,” Honeybee replied. “I'm
sure there is information on the internet about most of the history.”

Expertslike Smithline and Grambihler suggest the Beale Papers
are more of an oracle through which treasure hunters and weekend
warriors unpack their fantasies, rather than a true treasure. It’s a
numerical Rorschach test; people see what they want to see.

Even Alan King, the academic turned eager treasure hunter,
finds the proposition presented in the Beale Papers to be prepos-
terous. “Beale sounds [like] lunacy to me,” he says. “I've looked into
it briefly. I just can’t be a believer.”

KEN BAUMAN CALCULATES THAT HE’S SPENT ROUGHLY
three-quarters of his life pursuing a web of interrelated historical
intrigues, culminating with the Beale Papers. He has self-published
three books, including the 2022 tome Red Knee...Itsy, Bitsy Spi-
der; the title refers to the tarantula in the Poe story he believes to
be connected to the Beale saga, and the book encapsulates his grand
unified theory in all its labyrinthine glory. He has traveled to Vir-
ginia and Pennsylvania, and he asserts that on multiple visits to the
Mount Pleasant mansion in Philadelphia, he was close to the trea-
sure—it was on the other side of a wall he has not yet been able to
breach. “They know it’s there,” Bauman says. “They cannot allow
me to validate because they know I'll publish.” The museum doesn’t
want its secret to come out, he contends, or to become a subject of a
groundswell of public fascination around the treasure. (The Phila-
delphia Museum of Art did not respond to a request for comment.)
Is the hunt unhealthy for Bauman? Does he fall into the group

King defined—the ones for whom treasure hunt-
ing can become problematic? Bauman shared
an outline of a screenplay he wrote in which the
main character drives a car into a wall at Mount
Pleasant, causing coins to start raining down.

This fictional scene conjures a denouement
that will never actually come to pass, Bauman
says. But his devotion has come at a cost far
beyond the actual travel expenses and the three
self-published books. His wife and four kids, he
says, “have a love-hate relationship with [the
Beale pursuit]. They love me. They know I'm
crazy”—he puts air quotes around the word—“but
they realize this has value for people outside of our
home, and they understand that it takes aunique
individual to observe what I have observed and
written about. But they don’t like it...and every-
thing can get explosive at any time.”

Bauman'’s story—like the story of every trea-
sure hunter—isn’t just about what he’s given up
in pursuit of something he’ll likely never get.
It’s not a substitution cipher, where each min-
ute spent pursuing the goal is a minute that could
have been spent playing catch with a kid or walk-
ingwith his wife. Bauman left police work because
stress overwhelmed him and, he says, “I became
unwell. T had to be medicated for mental issues.”
During this crisis, he says, the search for Beale
and its related mysteries “saved my life.”

Maybe King’s research is spot on. The lucky
ones aren’t the ones who find the treasure—an
outcome with infinitesimally small odds. Maybe
they’re those who emerge with their lives intact,
with gratitude for the experience and an appre-
ciation for the less tangible ways in which the
hunt enriched them. The computer scientist Carl
Hammer proclaimed that he wouldn’t care if the
Beale Papers turned out to be a hoax, because the
hunt had helped advance and refine computer
research. And beyond that, he said, the “whole
affair has been fascinating and just plain fun.”

What’s Bauman’s endgame? Would finding
the treasure provide a satisfying conclusion to
his decades of searching?

He hesitates for a few beats. “Yes, that would
be avery nice icing on the cake,” he says. “And I
don’t mean stuffing it in my pocket. I mean, just
the mental fruition.”

But then Bauman adds something surpris-
ing, given how much he’s invested, how much of
aprice his obsession has extracted: “Believe you
me, I have come to fruition all the way through,”
he says. “If T were to pass tomorrow, I'm so happy
with where I am today. That’s a cudgel to be picked
up by somebody else. That would be fine.”

For Bauman and many others like him, it’s not
about the treasure. It probably never was. &
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BUILD AN

ELECTRIC
UIIAR

IMPRESS YOUR FRIENDS WITH THIS RETRO
HOLLOW BODY, MADE FROM BLACK WALNUT.

An electric guitar can be a rewarding woodworking project that doesn’t
require a bunch of experience. Compared to an acoustic guitar, whose body
construction and materials vastly affect its sound, an electric guitar’s sound
is generated by the parts screwed to the body. A simple rectangular slab of
wood can be effectively used as an electric guitar body—in fact, most electric
guitars commercially available are solid-body construction.

Building an electric guitar can be as complicated or as simple as you like,
as long as you follow some basic principles for component placement. Our
design was retro-inspired, with a hollow body, traditional F-holes, and a top
(front) and back like many modern guitars. You can build this guitar exactly
as we have, using the templates provided at popularmechanics.com/guitar,
simplify it making a solid body, or use it as inspiration to design your own
shape, with components you choose.

To ensure success on your first electric guitar build, focus on the body, com-
ponents, and dimensions. Guitar necks can be fussy to build—getting all the
frets laid out right means the difference between an instrument that can be
played and one that can’t. For this reason, we sourced a pre-built neck from
Warmoth Guitar Products. We also selected tried-and-true components, with
tuning machines and bridge from Grover, vintage-style PAF 57 pickups from : Sl
DiMarzio, and a pre-wired harness with tone and volume controls from Gun- E —, s Rl '.'ff_;_"‘f'_‘:*'”"’.’f":
street Wiring Shop. " '
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» Book-matched set of figured
black walnut %" thick (x2, for
top and back)

« Black walnut slab 14" x 19" x 134"

« Warmoth Hombre, Strat design,
254" scale, guitar neck

NOTES ON GETTING STARTED

« Grover 502G Rotomatic Tuners It might be hard to find a 124" slab of walnut commercially—we found ours
« Grover 520G Bridge, with locally, from a guy specializing in live edge slabs. We used a router sled to
notched saddles flatten the slab and planed it down to the right thickness. Alternatively,
» DiMarzio PAF 57 neck and you could glue up a slab out of a couple pieces of wood.
bridge humbucker pickups The templates can be printed out, full size, at most Staples stores or
« Flat black pickup mounting rings copy centers for less than $10.
» Gunstreet SG Classic wiring Throughout the build, it’s important to keep the centerline reference
harness on the top, back, and body until the neck pocket and pickup cavities are
« Kluson #7 tailpiece routed, and the bridge and tailpiece mounting holes are drilled. These

« Black Fender-style 4-hole
neck plate

«» Gold, round recessed jack plate

« Black guitar knobs (x4)

« Ernie Ball Super Slinky electric
guitar strings

« Miscellaneous screws

need to be aligned with the neck so that the strings are centered on it and
over the pickups.

TOOLS AND MATERIALS

« Bandsaw or jigsaw

« Drill press or hand drill

« Set of standard drill bits

« Set of Forstner drill bits

» Router, 2"

e ¥" x 1" flush trim router bit,
with bottom bearing

» 60-degree bevel-edge router
bit, with bottom bearing

« %" flush trim pattern router
bit, with top bearing

» ¥46" rabbeting router bit

« Acrylic humbucker routing
template

« Acrylic Stratocaster neck
pocket routing template

» Spectape double-sided tape

« Oscillating spindle sander

« Assorted wood clamps

» Razor knife

» Coping saw or scroll saw

« Titebond Il or lll glue

« Zinsser SealCoat Universal

Sanding Sealer STEP 1: GLUE THE BOOK-MATCHED TOP AND BACK
« Minwax Polyurethane Warm Determine which sides will face out, and which edges will be glued by
Satin, in spray can laying them flat on the bench as you want them to appear on the guitar.
 Sandpaper, 80-600 grits Prepare the edges for gluing.
« Soldering iron Build a simple jig, like the one pictured above, to press the two halves
« Template printouts together. Line the face of the jig with packing tape to keep the book-

matched pieces from sticking to it. Glue the joint, tap the wedge in the jig
10N THE to tighten, and weight the top to keep everything flat. When the glue has
\\‘“&\Q\MB \8 dried, sand the seam smooth. Do this for the top and the back.
pEPULIRMECHANES
COMGUTAR
L TRt T, - FEa . =
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STEP 2: CUT OUT THE BODY
Trace the template onto the 1%4" slab
of wood and use a bandsaw or jigsaw
to cut it out, staying just outside the
line on the outside of the body, and
just inside the line on the inside.
Use an oscillating spindle sander to
sand to the line to get the edges per-
fect and perpendicular to the top
and back.

Drill a %" hole to give you a start-
ing point with a jigsaw to cut out the
inside cavity. Clean up the edges
with the spindle sander, but don’t go
too crazy—when the guitar is com-
plete, nobody will see inside.

To rout out the area between the
bridge and tail of the guitar, place

the center cutout back into the body
to help support the router as you
remove the material. Leave about
%" to 34" at the bottom, connecting
the bridge and tail of the body. Rout
a 4" channel on the centerline of the
guitar through the bridge.

STEP 3: PREPARE THE
TOP AND BACK
Trace the templates for the top
and back onto the respective book-
matched panels. Align the glued
seam with the template centerline.
Cut out each one, staying at least 4"
outside the lines.

Use Forstner bits to drill holes
for the volume and tone controls

4

and the pickup selector switch.
Then drill starter holes for the
sound holes and use a coping saw,
jigsaw, or scroll saw to cut them
out. Clean up the edges with sand-
paper glued to a Popsicle stick or
wrapped around a dowel. If you
want the edges of the sound holes
to look softer, gently sand around
them with 80-grit to thin out the
top around them, then switch to
progressively higher grits until you
getto 220.

On the back, drill a starter hole
for the electronics access. Then use
a jigsaw to cut inside the line and
use the spindle sander to clean up
the edge.




STEP 4: ASSEMBLE THE BODY
Fit the guitar top to ensure you
can easily align the book-matched
seam with the centerlines on each
end of the body. If necessary, sand
both ends of the top to make it eas-
ier to align. Once you get it aligned,
spread glue on the top edge of the
body and clamp around the edges,
using scraps of wood as cauls to pro-
tect the top.

Wait 24 hours, remove the
clamps, and repeat the glue-up pro-
cess for the back.

When the glue has cured, use a
flush trim router bit to trim both
the top and back even with the body.
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STEP 5: ROUT THE NECK
POCKET AND MOUNT THE NECK
Align the router template along
the centerline of the guitar, using
dimensions on the template. Use
double-sided tape to hold the tem-
plate in place and rout the pocket
%" deep with the %3" flush trim
pattern bit. Be extra careful when
routing along the edge of the cut-
away. Test-fit the neck in the pocket
to make sure it fits snugly.

Use card stock to make a tem-
plate of the neck heel and transfer
the location of the mounting holes.
Use an awl to punch through the
center of each hole. Place the tem-

plate in the neck pocket and use
the awl to mark where to drill. Use
a%s" bitin adrill press to make the
holes—be sure to back up the body
with ablock of wood so the bit exits
cleanly and doesn’t cause blowout.
Now, use four black #8 x 2%4" flat-
head screws to mount the neck.

STEP 6: DRILL HOLES FOR

THE BRIDGE, ROUT THE
PICKUP CAVITIES, AND
MOUNT THE TAILPIECE

Along the centerline of the guitar,
measure 25%" from the nut down
onto the body and draw a perpendic-
ular line—this is the end of the scale
length of the guitar. Position the
bridge on this line and mark where
the posts are at each end. Note: To
compensate for the three heavier,
low strings, they’ll need to be longer.
So the bridge will need to be angled
toward the tail of the guitar. Draw a
line through your mark for the lower
post, angled 3 degrees toward the
tail. Place the bridge over this line,
keeping the middle of the bridge,
over the centerline of the guitar.
Mark the locations of the posts on
the body. Remove the neck, then use
a'64" bit to drill both holes. Drop the
threaded post mounts into the holes,
but don’t press them in. Slip the
bridge over the posts to test the fit.

For the neck pickup, locate the
center of the routing template 1%"
from the end of the neck pocket,
along the centerline. Use double-
sided tape to hold it down and rout
the cavity with the flush trim router
bit. Before you drill mounting holes
for the pickup rings, be sure the
holes in the rings line up with the
holes in the template.

For the bridge pickup, locate the
center of the template 17" from the
perpendicular line you previously
drew for the bridge, at 25%" from
the nut. Stick the template to the
body and rout the bridge cavity.

Drill holes to mount the pickup
rings, then mount the pickups in
the rings, and the rings to the body.

Align the tailpiece with the cen-




-

NQ\_/_eT_n:beJ_:__/December 2024 39



—rreal

o =

.

b S R T =
S AT T el T

terline on the end of the guitar
and mark the mounting holes with
an awl. Drill the three holes, then
fit the tailpiece with the screws
provided.

You'll need to drill two holes for
wires to ground the tailpiece and
bridge. For the tailpiece, drill the
hole centered between the mount-
ing holes, making sure to go all the
way into the body cavity. For the
bridge, drill an angled hole through
the side of the lower bridge mount-
ing hole, toward the controls.

STEP 7: MAKE THE COVER

FOR THE ACCESS HOLE ON
THE BACK

Use a rabbeting bit to rout a shoul-
der about half the thickness of the
back around the access hole. Mea-
sure the diameter of the rabbet
around the hole—the cover will need
to be Yi6" smaller than this. From
the scrap of the book-matched back,
find an area that closely matches
the color and grain around the hole.
Cut a circle for the cover from this
scrap. The cover should drop into
the rabbet with just a little clear-
ance around the edge. Now rout
arabbet half the thickness of the
cover around the edge so that it sits

flush with the back when fitted.

Center the cover in the hole and
tape itdown. Drill ahole on each side
of the cover into the back. Remove
the cover and use a bigger bit to
enlarge the hole on the cover. Next
use a countersink bit on the cover
holes so that a small, black, flat-head
screw sits flush with the cover. Test-
fit the cover, screwing it down—then
disassemble.

STEP 8: INSTALL THE

JACK PLATE

Locate the jack plate about 414" from
the centerline of the tailpiece, on the
side of the guitar—this should be
just below the back cover and con-
trols on the top. Use a 7" Forstner
bit to drill a hole, centered between
the top and back, all the way through
the side into the body. Insert the
jack plate and use a ¥64" bit to drill

ANATOMY OF AN ELECTRIC GUITAR
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the mounting holes, at an angle. Use
the screws provided to mount the
jack plate. Then disassemble.

STEP 9: BEVEL THE BODY

Use the 60-degree bevel-edge router
bit around the outside of the body
on both the top and back. Use some
of your book-matched scraps to test
and set the depth. The bevel should
end just before it meets the tail-
piece and neck, so go slow and take
great care in these areas. With the
tailpiece installed, mark where
the bevel should end, about 4" away.
The same goes for the neck on the top
of'the body and the neck plate on the
back. Working around the cutaway,
slowly pull the router away from the
body as you approach the neck to get

agraceful taper—practice this a few
times on scrap first.

STEP 10: SEAL AND

SAND THE BODY

Create a temporary neck/handle to
hold the guitar when you apply the
sanding sealer. Use a brush and give
the body a generous coat. Don’t for-
get to coat the cover, too. Wait an
hour and then sand with 220-grit
sandpaper. Vacuum off the dust,
apply a second coat, and then sand
again with 220, followed by 320.
Vacuum off any dust and wipe with
aclean, lint-free cloth.

STEP 11: APPLY FINISH
Using the temporary handle, care-
fully spray the guitar, starting with

et

- - =

the outside edge, then the back and
top. Wait about 30 to 40 minutes
between coats. Apply 3 to 4 coats,
then let cure for 24 hours. Gently
wet-sand using as little water as pos-
sible, and wipe away the slurry with
asoft ragas you go. When you're sat-
isfied with the surface, wipe down
with a clean, damp rag and let dry
for at least an hour. Repeat the fin-
ish application with another 3 to 4
coats and let cure for 24 hours.

STEP 12: ASSEMBLE

Strip the end of two 12", 22-gauge
pieces of wire to ground the bridge
and tailpiece. Pass one through the
lower bridge mount hole into the
body, leaving the stripped end in
the hole. Use adrill press with abolt




124"

12th
Fret —

SCALE
LENGTH

Possibly the most import-
ant thing to understand
when building a guitar is scale
length. It’s the foundation of
getting the fretsin the right
positions so that the notes
can be played all along the
neck. If the frets are in the
wrong place, you'll never be
able to tune the guitar.

Scale length is simply the
length of the strings, from
the nut to the bridge. The
12th fret should fall exactly
in the middle of the scale
length. A string played on the
12th fret should produce the
same note as the open string,
but in a higher octave.

123/," —
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in the chuck as an arbor to press in
the threaded mounts for the bridge,
then thread in the posts.

Take the second wire and pass
it through the hole in the end of
the guitar between the tailpiece
mounting holes. Leave the stripped
end bent flat along the body so that
the tailpiece traps it when mounted.
Screw the tailpiece down—put a soft
ragunder it so it doesn’t scratch the
body.

Install the neck and bridge pick-
ups, feeding the wires for both
through the channel under the
bridge and out through the back
access hole.

Feed the wiring harness into
the body and orient the volume and
tone controls where you want them,
then pull the jack out the hole in the
side of the body. Solder the ground
wires for the tailpiece and bridge
to one of the tone controls—there
should already be a ground soldered
on the control, so you can add these
to that joint. Follow the instruc-
tions included with the harness for

soldering the pickup wires to the
harness. Push the shafts of the con-
trols through the front of the body
and secure with the washers and
nuts provided and install the knobs.

Thread the jack plate onto the
jack and tighten the locking nut on
the back. Then install the jack plate
with the screws included.

Install the tuning machines
on the neck and rotate them into
position. Drill through the mount-
ing tabs with a small drill bit, then
install the screws. Carefully tighten
the nuts on the front. Install the
truss rod cover on the front of the
headstock, using an awl to mark the
center of each hole. Use a small drill
bit for these holes and screw it on.
Now, install the neck.

Install the guitar strings and
check alignment over the neck and
pickups. You may need to loosen
the neck bolts and tweak the neck
slightly one way or the other to adjust
string position. Finally, tune the gui-
tar as you normally would, in the
tuning you prefer. @

ILLUSTRATION BY ALYSE MARKEL
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For the almost 520,000 Americans who will undergo
treatment this year, the process leaves little room for a full life.
An innovative new device could change everything.

BY CARRIE ARNOLD / PHOTOGRAPHY BY BRIAN L. FRANK
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WITH A SMALL CLICK, JSHON THOMAS
connected himself'to his life support. It was the last
step in an hour-long process involving hundreds of
steps that Thomas completed with the precision
of an airline pilot prepping for a transcontinental
flight. Even though the 59-year-old violinist and
learning and development professional had heard
this percussive snap hundreds of times—Thomas
hooks up to the NxStage System One dialysis
machine and Pure Flow water recycling system in
his living room four times a week—he still checked
off each step of the four-page list in black pen. If
everything went right, Thomas’s dialysis machine
would easily remove toxins from his blood that his
failed kidneys no longer could. Today was not one
of those days.

For the first two hours of his treatment, the
machine hummed along like a washing machine
on a perpetual spin cycle. Thomas swaddled him-
self in layers of blankets and settled into his seat.
Then a shrill alarm began beeping. Thomas’s hus-
band, Gary Carson, opened the machine, revealing
a spaghetti platter of wires. The cause of the prob-
lem was somewhere in the miles of tubing, and if
Thomas didn’t want to stop his treatment early, he
had to find it—quickly. A call to tech support didn’t
start out promising: “Have you tried turning it off
and turning it back on again?”

November/December 2024

Thomas and Carson turned knobs and flipped
switches, all while keeping an eye on the time. At
least once a week, it seemed, Thomas’s machine
malfunctioned, and the Bay Area couple would
have to problem-solve on the fly. Initially, Carson
and Thomas remained calm. They had dealt with
this scenario countless times before. But as the
seconds ticked by, the duo grew tense. If the issue
persisted, Thomas would have to record his vitals
by hand—a tedious task. If it shut down completely
and the pair couldn’t restart it after four minutes,
his blood could begin to clot. They would have to
empty hisblood from the machine and begin anew
session. Thomas could do little but call out sugges-
tions. Maybe it was the router and not'the machine?
A minute ticked by. Carson rebooted. Another min-
ute passed. The pair waited with tech support.
Then, as abruptly as it began, the beeping stopped.
The only sound remaining in the den was the whir of
the dialysis machine and two sighs of relief.

For Thomas and the nearly 520,000 Ameri-
cans who rely on dialysis, the experience can be
uncomfortable, time-consuming, and fraught with
health risks. On the surface, dialysis machines
are fundamentally simple. “It’s a pump and a fil-
ter. Everything else is bells and whistles,” says
Jonathan Himmelfarb, MD, a nephrologist and
cofounder of the healthcare startup Kuleana Tech-
nology. But that simplicity can be hard to design.

Take the dialyzer, a special filter that removes
the bloodborne toxins. The dialyzerisn't like a
coffee filter. Instead, it is made up of around ten:
thousand hollow polymer fibers pnly slightly
thicker than a human hair. Duringdialysis, tox-
in-laden blood fills the mile of microscopie plastic
tubing, which is bathed in a salty fluid ealled dial=
ysate. The polymer allows toxins to diffuse across
the filter into the dialysate, which is/then dumped
down the drain, while clean blood is{pumped back
into the body. A single dialysis session requires
more than 100 liters of dialysate to remove the tox=
ins that have built up between treatments.

Himmelfarb, 70, has spent decades earing for
patients like Thomas who spend theirlives astride
the dividing line between living and dead. For
nearly 40 years, Himmelfarb’s professionallife has
been ruled by the reality that dialysis sueks. “It’s
very expensive, the patients are very unhappy, out-
comes are relatively poor, and there’sarather short
lifespan,” says Buddy Ratner, a Kul¢ana Technol-
ogy cofounder and professor of bigengineering
and chemical engineering at the University of
Washington.

Convincing investors and grant jagencies that
dialysis sucks is the easy part. Getting them to
back an alternative is more challenging. Also hard?
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sis machine that is safe, portable,
e. It’s one of the reasons dialysis
s changed little since Himmelfarb
hite coat in 1983. To alter the sta-
elfarb and other innovators have to
replicate the biological functions of
ey but also take on corporate behe-
millions under the current system.
ke the Kidney X Prize have spurred
e payoffs aren’t lucrative enough to
xpensive hurdles in bringing a bet-
hine to market.
b knows patients have long hoped
evice that could make dialysis eas-
ghtbulb clicked,” he says. “We have

of work, Himmelfarb and Ratner
revolutionary new dialysis device,
(Ambulatory Kidney to Increase
nches from clinical trials. Rather
hundreds of liters of special fluid,
es anovel photochemistry approach
lize toxins that have been filtered
nto the dialysate, thus reducing the
id needed for the treatment. Since
carry-on luggage, it would allow
yze anywhere.
Timmelfarb’s team was starting the
dies needed before they could begin
e animals, the center where he and
orked shut down. They would need
1d additional funding—to continue
ture with better dialysis.

PTOMS OF KIDNEY FAILURE ARE
kidneys can’t remove extra fluid
nor can they filter molecules like

be toxic in high dosages, from the

sease has robbed the kidneys of 90
function, renal failure can often go
at signs do appear—fatigue, anemia,
't carry a neon sign shouting “kid-
s the two fist-size organs continue
body swells—first the limbs, then
By then the body contains so much
etimes as much as 50 pounds, it can
breathe. Without medical interven-
death eventually follow.
cian Willem Kolff knew the signs
is colleagues didn’t have many
al patients in the 1930s and *40s. But
n other research that the high levels
atients’ blood was killing them. He
fhe could find a way to remove the
eep his patients alive. Building an
y, however, wouldn’t be easy.
is one of the most complex organs,”

explains Suzanne Watnick, MD, a Scholar in Res-
idence at the American Society of Nephrology.
“To replicate that is tough.” The kidneys use a
two-part process to filter blood. Each kidney con-
tains a million individual tiny clusters of cells
called nephrons, which are themselves made up
of a glomerulus and tubule. First, the glomerulus
filters the blood, removing small molecules, includ-
ing urea, water, and electrolytes. Then the tubule
returns everything but waste to the bloodstream.
What Kolff needed was a way to remove urea from
the blood without stripping off all the other compo-
nents the body needed. His salvation came in the
form of sausage.

Then, as now, butchers typically made sausage
casings from animal intestines or cellophane,
an early bioplastic made of cellulose. The latter
option grabbed Kolff’s attention because it could
create what chemists call a semipermeable mem-
brane. Experiments in animals told him that if
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DIALYZER

PATIENT

he filled a sausage-shaped cellophane tube with
toxic blood and rocked it in a salty solution, the
cellophane would allow the urea to diffuse into the
solution while keeping other blood components,
such as large proteins and red blood cells, inside.
Kolff built machine after machine as World War
IIraged. (Inhis spare time, he helped hide around
800 people from the Nazis.) The result was a dialy-
sis machine prototype that consisted of 20 meters
of sausage casing wrapped around an aluminum
drum. Kolff removed a patient’s blood via a large
hollow needle connected to a rubber tube, which
would direct blood into the sausage casing. As the
drum turned, the blood-filled cellophane casing
would then be dipped in the salty dialysate bath,
allowing ureato flow across the casing and into the
dialysate by osmosis. Periodically, Kolff poured off
the used dialysate and replaced it with fresh liq-
uid. Clean blood would then be pumped back into
the patient. His setup contained only a fraction

of the nephron’s complexity and responsiveness,
but after a series of failed human trials, Kolff suc-
cessfully dialyzed his first patient in a municipal
hospital in Kampen, about 60 miles northeast of
Amsterdam, on September 11, 1945. He chronicled
his success in a 1947 treatise, writing that “With
this patient we have in fact provided proof that it is
possible to save the life of persons with acute urae-
miaby the use of the artificial kidney ... she gave us
the decisive impetus to continue along the road we
had setout on.”

Kolff moved to the United States in 1950—four
years prior to the first kidney transplant—and
continued modifying his original design to make
it more efficient. He cannibalized Maytag wash-
ing machines for their large drums and eventually
used beer and fruit juice cans as makeshift drums.
(Maytag, less than enthused about Kolff’s misuse of
its product, allegedly sent him a letter barring him
from any future purchases.) Iterations of Kolff’s

PHOTO-OXIDATION

The complexity
of the kidney
drew Jonathan
Himmelfarb,
left, to
nephrology.

Used dialysate
is converted
to nitro-

gen and CO:
inside the pho-
to-oxidation
compartment.
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clot can be lifesaving if you have a wound, but it
created major problems for dialysis equipment.
And veins could endure only so much poking with
giant needles before they collapsed. Physician-sci-
entists had tried to circumvent these problems by
using anticoagulants to thin blood, and in 1960
University of Washington nephrologist Belding
Scribner debuted his game-changing “Scribner
Shunt,” which could be permanently installed in a
patient’s arm for easy and repeated access to the
bloodstream.

What emerged was the modern hemodialysis
machine that patients could use indefinitely, even
from the comfort of their own bedrooms. But the
machines were scarce, and the expertise to operate
them even rarer, which made affordable dialysis a




healthcare unicorn. It took a 1972 act of Congress
to make dialysis a near-universal entitlement for
Americans.

HIMMELFARB BEGAN PRACTICING NEPHROLOGY
roughly a decade after the landmark 1972 bill.

Himmelfarb, who has dark eyes and wisps of
gray hair creeping along his temples, became fas-
cinated with the renal system during his residency
at Maine Medical Center in Portland. Soon after,
he pursued two nephrology fellowships. “Dialysis,
as alife-sustaining therapy, was pretty miraculous
in those days—and yet very complicated,” Himmel-
farb says.

During one of his fellowships, he studied cel-

Thomas'’s love
of the violin has
sustained him.
Treatment can
take a toll, leav-
ing patients
tired and
dehydrated.

lulose—which Kolff had used in his casings—to
understand what happened when blood came in
contact with a foreign surfaces. Blood clotted, yes,
but the cellulose also switched on the inflamma-
tory response. Over time, this frequent state of
inflammation reduced the body’s ability to fight
pathogens—a major problem for dialysis patients.
He was drawn to the complexity of nephrology and
relished its technical challenges.

Then there were the patients. The intensity of
the relationships that physicians formed with their
patients over time—as those patients experienced
chronic kidney disease, began dialysis treatment,
and sought transplants—felt incredibly rewarding
to him. But there was work to be done.

While Himmelfarb’s patients all expressed
gratitude for the artificial kidneys that were sus-
taining their lives, they also shared dismay as to
how constrained their lives were. As anephrologist,
Himmelfarb could calculate whether his patients
with end-stage renal disease were receiving ade-
quate dialysis, but that didn’t change the fact that
dialysis itself was fundamentally inadequate. The
United States now spends more on dialysis than
any other country and has the worst outcomes.
And, according to the Centers for Disease Control
(CDC), more than half of the 800,000 or so Amer-
icans with end-stage kidney disease belong to a
racial or ethnic minority. While 1972’s landmark
Public Law 92-603 ensured more people would gain
access to life-saving dialysis treatment, there were
still systemic issues in the field of dialysis care that
needed to be addressed.

In the U.S., most patients go to a specialized
clinic three days a week, four to five hours at a time,
toreceive dialysis. Two multinational corporations,
Colorado-based DaVita Inc. and German-owned
Fresenius, dominate the American dialysis indus-
try. Insurers such as U.S. Centers for Medicare &
Medicaid Services pay clinics a set rate for pro-
viding dialysis, creating an industry that market
research has valued at $26 billion annually. “A
number of organizations are making, let’s call it, a
pretty steady stream of guaranteed income coming
in from the federal government,” Ratner explains.
“So why shake that up?”

Some dialysis clinics will even shorten ses-
sions in order to increase the number of patients
they can treat each day. These shortcuts can push
patients to the physiological edge, according to
Fokko Wieringa, a principal scientist at IMEC in
the Netherlands. The blood becomes thick and the
heart struggles to pump. Blood pressure plummets;
the brain and muscles are starved of oxygen. If this
happens repeatedly, the heart thickens and stop
working. Perhaps not surprisingly, some dialysis
patients say they tend to feel worse post-treatment
than before.
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of steps to connect and disconnect from a dialysis
machine. This complexity is one of the reasons that
only around 10 percent of dialysis patients receive
treatment at home.

What’s more, Himmelfarb explains, dialysis
doesn’t replicate the full range of kidney functions.
Kidney cells use specialized proteins to sniff out
tiny changes in blood chemistry and make adjust-
ments on a minute-by-minute basis. The greatest
engineering minds in the world haven’t been able
toreplicate this ability, says Ratner. Dialysis, which
mainly removes toxic uric acid, doesn’t even come
close. For a long time, the fact that dialysis kept
patients from dying led to an attitude of it being
good enough. That attitude is slowly changing, but
the industry has a lot of catching up to do. Dialy-
sis hasn’t “changed substantially in 40 years,” says
Watnick. “It’s truly archaic.”

Himmelfarb wasn’t satisfied with the status quo.
Few nephrologists were, he admits, but without
the engineering chops to rebuild a machine from
the ground up, they could make little headway.
In 2016, however, Himmelfarb met Ratner, who
had the requisite engineering know-how. The pair
immediately geeked out over discussions of water
purification, dialysis filters, and Italian food. They
recognized that dialysis’s biggest challenge wasn’t
the procedure itself but rather the vast volumes of
water needed to filter the blood.

With a $15 million Northwest Kidney Centers
grant, Ratner and Himmelfarb founded the Cen-
ter for Dialysis Innovation (CDI) at the University
of Washington. Their quest was as simple as it was
ambitious: to make dialysis better.

AS SOON AS HE LEARNED HIS KIDNEYS WERE
failing, Thomas changed almost everything about
his life. He began swimming laps at his local com-
munity pool to manage his hypertension. Dietary
changes also helped him lose over 100 pounds. For
nearly a decade, Thomas held the need for dialysis
at bay until a blood test in late 2022 told him the
day had come. Even for someone who'd already rad-
ically altered his lifestyle, dialysis came as a shock.

Thomas and his husband spent months learning
how to dialyze at home. A vascular surgeon perma-
nently connected the artery and vein in Thomas’s
left forearm, creating a fistula that would enable
the rapid blood flow through the dialysis machine.
First, he must ensure the water he will use is pure.
He then boots up the dialysis machine, and checks
hisvitals. Next, he disinfects the injection site with
alcohol and iodine wipes and multiple changes of
nitrile gloves, gently threads two large-bore needles
into his arm, and begins cycling his blood through
the machine. After three and a half to four hours
of dialysis, he repeats the process in reverse. More



wipes, more gloves, more needles, more time. A
total of six or seven hours will pass between the first
step of his treatment and the last.

Thomas is grateful for dialysis. Without it he
would die. But the process is also a huge burden. “It
is a part-time job that I don’t get reimbursed for,”
he says. Thomas and Carson hired contractors to
redesign their basement. He needs a dedicated
room to run his machine—a big ask in the pricey
Bay Area—and bookshelves once crammed with
vinyl records and stacks of sheet music are now
filled with gloves, face masks, and alcohol wipes.

Then there are the demands on his time. If he
didn’t need dialysis, Thomas says, he could more
easily work normal hours and travel. He wouldn’t
have the stress that accompanies a machine mal-
function or have to plan his entire life around his
treatment. Other than a transplant, for which he’s
currently waitlisted, a smaller artificial kidney
is his only chance to untangle himself from the
machine.

People in patient focus groups have shared

Thomas’s priorities. They want something that is
small and portable, a machine that wouldn’t anchor
them to a room or clinic—qualities that are funda-
mentally incompatible with a machine that guzzles
hundreds of liters of water per treatment. Any team
working in this area would have to tackle the dial-
ysis thirst trap and design a better way to remove
toxins in the blood. It didn’t take long for engineers
toidentify alternatives.

HIMMELFARB’S OFFICE ON THE 6TH FLOOR OF
Harborview Hospital in Seattle provides us a pan-
oramic view of the city when I visit him in February
2024. Droplets of rainwater sparkle like diamonds
on the windows of nearby skyscrapers, giving the
otherwise gray city awarm glow. This glimmer also
inspired a CDI engineer and frequent collaborator
of Ratner’s and Himmelfarb’s, Bruce Hinds, to cre-
atethe innovation at the heart of the AKTIV device.

Cleaning the outsides of windows on a high-rise
usually requires a lot of rope and a brave person

Thomas, right,
and his hus-
band, Gary
Carson, left,
have spent
hours training
to use Thomas'’s
home dialysis
machine.
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University of
Washington
researchers
developed the
techonology
responsible
for the first
at-home dialy-
sis treatment.

with asqueegee. Much of the dust and dirt encrust-
ing these windows is organic material, including
everything from bird droppings to pollen. Days
baking in the sun only made the grime darker and
harder to remove. To cut down on costly cleaning,
glass companies began coating skyscraper windows
with a thin layer of titanium dioxide. When UV
light hit the titanium dioxide—the same compound
used in many sunscreens—it spurred a chemical
reaction that could break down the organic mate-
rial and allow any remaining dirt to be washed away
in the rain. If photochemistry could clean sky-
scrapers, the engineers thought it might be able to
do the same thing for blood. “It was abreakthrough
concept,” Himmelfarb says.

In a traditional dialysis machine, used dial-
ysate is discarded and replaced with fresh fluid.
Instead of dumping it down the drain, the Seattle
researchers ran spent dialysate through a special
compartment crammed with titanium dioxide
nanowires and LED lights. The resulting chemical
reaction converts toxic urea into harmless nitrogen
and carbon dioxide. Without the additional liquid,
Himmelfarb and Ratner were able to shrink the
refrigerator-size standard dialysis machine to the
size of a carry-on suitcase. And when the team ran
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preliminary tests of the AKTIV’s efficiency using
cow’s blood spiked with varying levels of urea in
2023, they found the AKTIV could remove 15 grams
of urea (the average amount made by a human) in
24 hours with just a single liter of dialysate. By that
time, Himmelfarb and Ratner had spun out a com-
pany, Kuleana Technology, to commercialize and
test the device, which they hoped would move into
human trials by 2025.

Ratner says the team is working to improve
the photooxidation system’s catalytic efficiency.
In other words, can they squeeze more inches
of titanium dioxide nanowires into the device?
Additionally, he explains, they’re using computer
models to map the toxin-filled dialysate’s flow and
ensure it is efficiently transporting as much urea as
possible to the catalyst for breakdown. Ultimately,
Himmelfarb says his primary concern is funding;:
“Everything else is solvable.”

Their $15 million grant was a one-time offer,
so the team worked to cobble together additional
funding. But then, in April 2024, the University of
Washington decided to close the Center for Dialysis
Innovation. AKTIV had earned mediabuzz and was
approaching readiness for human trials, but Rat-
ner and his colleagues would still need to scramble



to keep up the momentum. There was no guarantee
the AKTIV would make it to patients.

WHILE HIMMELFARB AND RATNER CHARTED
anew course, other startups are exploring methods
to shrink the size of a dialysis machines.

Singapore’s AWAK Technologies has developed
away to recycle used dialysate using special mate-
rials called sorbents. These compounds, designed
to sop up specific types of molecules, can be found
in gas masks and diapers. In dialysis, sorbents like
ferric oxide hydroxide and activated carbon can be
used to remove toxins and positively charged ions
from dialysate, thus reducing the amount of water
needed for a single dialysis session from 120 liters
tojust 1 to 2 liters. While many details about AWAK
Technologies’ design remain proprietary, the com-
pany uses an enzyme to convert urea to ammonia,
and a sorbent mixture to remove the ammonia and
other ions. In late 2023, AWAK pulled in a second
round of funding worth $20 million in preparation
for aU.S.-based clinical trial.

Qidnilabs in Buffalo, New York, is also devel-
oping a sorbent-based device, dubbed Qartridge.
Founder and CEO Morteza Ahmadi won’t share
specifics of how Qartridge works due to pending
patents, but he says the device uses a variety of sor-
bents to clean the spent dialysate enough for reuse.
To Ahmadi, the sorbent technology is a game-
changer for dialysis. He built a mini-clinic test lab
using Qidni equipment in under aweek for less than
$5,000. The machine “is truly portable and nearly
waterless,” he says. To date, the Qidni machine has
been pilot tested in 15 patients and Qidni labs is
currently recruiting for clinical trials.

To Kevin Longino, CEO of the National Kidney
Foundation, the biggest challenge facing these
innovators is figuring out how to turn a profit in
the American dialysis system, where Medicare
pays the bulk of the bills. Large dialysis clinics
have spent a lot of time and money to work within
the current system. Without a clear path forward,
many investors hesitate to open their pocketbooks.
“You're talking several hundred million dollars of
capitalization required to do a dialysis machine,”
Longino says. “For decades, you just didn’t have
anybody that wanted to go into the space.”

THIS SPRING, HIMMELFARB’S PHONE RANG.
Mount Sinai Hospital in New York City—the first
hospital to conduct dialysis treatment in the United
States—was looking to build a kidney disease inno-
vation center, and they needed a team of top-notch
nephrologists. Would Himmelfarb be interested?
In this new role, Himmelfarb is co-directing the
Mount Sinai Center for Kidney Disease Innovation

alongside Kirk Campbell, MD, pr
the National Kidney Foundation.
melfarb has traded rain showers a
for the hustle and bustle of New Yo
laboration with his colleagues at t
Washington will continue.
So will Kuleana
Technology. Himmel-
farb and Ratner are
optimistic the new- i
found distance won’t
slow their progress;
meetings once held
over coffee will now be
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ment of Defense
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Technology, the
University of Wash-
ington, and Brooke
Army Medical Cen-
ter, in San Antonio,
Texas, a $4 million
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mal trials. Ratner
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Funding remains
aperpetual issue, and
researchers are wary
of the potential for large dialysis o
snap up disruptive technologies a
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improve Thomas’s chances at recei
Meanwhile, the mechanical sy
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DIY projects often
become a catalyst for
acquiring new gear, and
gear can be an integral
component for getting
these projects across

5

the line. Whether you're
mowing your yard, paint-
ing'your house, or maybe
even buﬂdmg adeck, it’s

; rprlse we all want

; bu;btﬁe best tool for
43, h%ob »So that’s why we
: = "spept the past year por-
850 g,jng over thebest tools,
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/ . -7 generators, welders, and
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Stihl RZA 760 ZTR Mower $27,499

Stihl’s new RZA 760 Zero Turn Rider
(ZTR) is the most remarkable electric
mower we've ever tested—a profession-
al-level machine built for daily use. Its
expense is beyond what a typical home-
owner might be willing to spend, but
itis a window of what we can expect to
see for residential mowers in a couple
of years. With a 60-inch deck and a top
speed of 16 mph, the RZA 760 can cover
alot of ground quickly. In testing, we
were able to mow just over 4.5 acres in
an hour and 45 minutes. This test area
cantake over 4 hours with alawn tractor
and about 3 hours with a typical 54-inch
zero turn. Stihl claims a run time of up
to 8 hours, in certain conditions, and

and te

you which ones

that doesn’t seem unreasonable to us—
we hit about 7 hours mowing our test
yard four times. Speed isn’t the only
thing we liked about it, though. Paired
with an app, the machine lets youlocate
itvia GPS, and set up a geofence that will
disable it if moves outside the fence—
in the event it is stolen. The app also
tracks historic mowing sessions and
total time and area mowed, so you can
keep up with maintenance like sharp-
ening the blades at regular intervals.
The RZA 760 ZTR also features Stihl’s
deluxe suspension seat, which lets you
dial in your weight to take the gue

out of setting it up properly. We w
appointed to have to send this mower
back.—Brad Ford
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TurnX Tools Ult Multi $65
If you can integrate your hand screw-
driver and impact driver, you've just
taken a step forward to simplifying
your tool kit. That’s exactly what the
Ult multi-bit driver is designed to do.
Clipped into the Ult’s handle are six
double-ended screwdriver bits that fit
into the screwdriver’s chuck or that of
animpact driver. Go from screwdriver
toimpactdriver and back again in sec-
onds. We tried out the tool, driving and
removing screws, by hand and power,
making use of various bit geometries
in the process. The bits stand up to
the abuse of an impact driver, and the
screwdriver handle appears to be tough
enough to withstand even two-handed
turning force.—Roy Berendsohn
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Black & Decker Dustbuster
HNVD220J $45

We used the newest version of
the famous Dustbuster to suck
up sawdust, wood shavings, and a
blend of wood-hickory pellet fuel
for grills. Despite the 2.4-pound
power tool having only 8 volts to
offer, it pulled these materials in
so quickly that it would fill its dust
cup in just a few seconds. If it does
all that, then ordinary household
dust, breakfast cereal, and food
crumbs are no match. To empty
the dust cup, hold the nozzle and
twist the handle counterclockwise
to unlock the two parts. Remove
the air filter and dump out the
captured debris. The filter is wash-
able, but basic day-to-day cleaning
is easy: Just tap it against the side
of a trash can to release the dust
builtup on its surface.—R.B.

N

Diablo Amped Rebar Demon,

%/sx 14inch, DMAPLA4510 and Snap
Lock Adapter, DMAPLAAD4900 566
Do you like cleaning up dust and hav-
ing it blow back at you? We didn’t
think so. Dustis unhealthy to breathe,
and cleaning it up is a waste of time if
having it settle on the floor and sur-
rounding surfaces can be avoided.
This SDS masonry bit, dust-removal
accessory sleeve, and fitting are
impressive for the amount of dust they
grab. In the process, they contribute
mightily to a cleaner, healthier, and
more productive work area. It’s hard
to say exactly how much dust the setup

captures. In our tests boring holes
vertically through the solid webbing
of concrete blocks, we’d say proba-
bly 90 percent or a little more. The
three-part system works this way: A
standard cross-point SDS masonry bit
hastwo faces milled away, producing a
flat-sided bit with two rounded edges.
A steel sleeve fits closely to the bit, yet
the bit can still spin freely. Attached
to the sleeve is a plastic fitting to hook
up a shop vacuum. Install the bit and
adapter into an SDS rotary hammer
as you normally would, but without
masonry dust billowing around as you
g0.—R.B.
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Moen Flo Smart Water Monitor
$500

While we may tire of new smart prod-
ucts, Moen’s Flo Smart Water Monitor
got our attention. Installed in your
water supply line where it enters your
house, it learns your usage patterns,
tracking daily water consumption,
noting high usage and low usage peri-
ods. Using this data, it can alert you to
potential water leaks, burst pipes, or
evenifahosehasbeen left on. The Flo

Smart Water Monitor has the poten-
tial to turn what could be a disaster
into an inconvenience. Aside from the
damage that can be done, it can also
help save you money on your bill. We
had no idea how much water we used
washing dishes, taking showers, or
flushing a toilet. Using the Flo, paired
with the Moen app, you can monitor
your consumption, set daily usage
goals, and develop strategies to reduce
the volume of water you use.—B.F.



Rapid Rafter 1001 527

One reason the Rapid Rafter is such
agreat tool is that it was developed by
a carpenter with 40 years of experi-
ence. This U.S.-made tool consists of
two identical plastic rafter squares
hinged together. Why would you need
that? Good question. Answer: It per-
mits you to rapidly mark both faces and
an edge of a piece of framing lumber or
two faces of a4 x 4. The design also per-
mits you to rest a torpedo level on the
square’s spine, for increased accuracy
in marking rafter plumb cuts. And
when you unfold the square, you have
a 15-inch-long straightedge. To us,
that’s a remarkable amount of versa-
tility. Like other rafter squares, it can
be used to do typical common and hip
rafter layout, mark parallel lines along
an edge, and mark off angles.—R.B.
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EcoFlow Smart Home Panel 2
(+Delta Pro Ultra) $7,997

EcoFlow’s Smart Home Panel 2, paired
with the Delta Pro Ultra, is one of our
favorite products tested this year.
When connected to your home’s elec-
trical service panel, the Smart Home
Panel 2 supplies power to your critical
circuits—up to 12, for one unit—and,
in the event of a power outage, switches
from the grid to supplying power from
an attached power station. The panel
connects to your home’s network via
WiFi, and you can view its status and
change its settings from anywhere.
Additional expansion batteries can be
added to increase its capacity from 6 to
30kWh for each Smart Home Panel 2—
and three panels can be installed to
cover all of your home’s circuits, with
a capacity of up to 90kWh. Depend-
ing on the home, that could be several
days of backup. For those with vari-
able electric rates, the panel can be
programmed to charge off the grid
during low-rate hours, and then feed
power-hungry circuits from the bat-

teries during high-rate periods. To top
it all off, the Delta Pro Ultra can also be
charged via solar panels.—B.F.

SpotOn GPS Fence $999

SpotOn has modernized electric fence
systems, doing away with underground
wires or transmitters that have limited
control over boundary shapes. It made
setting up a boundary in our yard,
leveraging GPS and a smartphone,
simpler than ever. We found it incred-
ibly easy to define an area boundary,
test, and edit it. As with any pet con-
tainment system, training is key, and
that time needs to be put in up front.
The SpotOn app allows you to change
fence and collar settings and will pin-
pointyour dog’s location, giving you an
alert if the pooch is on the loose. And
in the event of an escape, SpotOn will
allow the dog to return and cross the
boundary without a correction.—B.F.
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Horl 2 Knife Sharpener $189
Plenty of gadgets are intended to help
sharpen your knives—some gimmicky,
some legit. Unfortunately, many of
them can be complicated, with mul-
tiple components. The Horl 2 consists
of just two pieces that don’t require
any assembly. The first one is simply a
strong magnet that holds the knife at
one of two common angles for kitchen
knives. The second is a cylinder with
abrasive surfaces on each end. Roll the
cylinder with one end against the blade
to sharpen the length of the knife.
It’s simple, it works, and it’s a legiti-
mate shortcut to a sharp edge. The kit
comes with 400- and 1,000-grit abra-
sive discs—we recommend getting the
optional 3,000- and 6,000-grit discs
for the sharpest edge possible.—B.F.
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Repaint Tray $40

‘When we first heard about the Repaint
Tray, we knew we had to try it. If you've
ever been painting late into the night
and knew you'd need to continue in the
morning, you'll appreciate the Repaint
Tray. There is no need to clean every-
thing up when you’'ll be painting again
in 10 or 12 hours. We used to wrap the
roller in plastic wrap, and then press
alayer of plastic wrap into the paint
to keep it from drying out—which
worked okay, but it was messy and
wasted paint. Plus, paint around the
edges still dried out. The silicone roller
tray liner and cover keep the paint
fresh and ready for your next session.
You can even pop the roller off the han-
dle and drop it in the tray. Cleanup is
easier too—either wash it out right
away or pour out the excess paint, let
the paint on the liner dry, and peel it
right off. Either way, the paint releases
from the silicone easily.—B.F.
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Yoder YS640S Competition

Pellet Grill $2,849

Yoder’s YS640S Competition is one
of the heaviest-duty pellet grills we’ve
tested. Its versatility will appeal to
grillers of all stripes, as well as the
smoker crowd. We were impressed
with the wide temperature range and
the ability to cook over live fire, and
we couldn’t find any limitations to
what it could cook. While the max set
temperature on the controller is 600
degrees Fahrenheit, cooking over the
grill’s firebox yields a much higher sear

temp. And yet we could set the control-
ler at 225 degrees to smoke a massive
brisket. Yoder leverages the Fire-
Board app so you can monitor cooking
sessions using the two included meat
probes, set timers and alerts, view
temperature fluctuations across the
session, and review previously saved
sessions. The YS6408S’s body is made
in the USA, with large 8-inch flat-free
tires. Despite it weighing more than
400 pounds, those large wheels make
iteasy toroll the unit around the patio,
garage, or shed.—B.F.
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Milwaukee M18 Inflator 5237

We originally got the M18 Infla-
tor because we had to deflate tires to
access a muddy logging road far from
any air compressor, and reinflate them
when we returned to pavement. But
over the past year it has proven useful
in many other situations. For example,
when picking up aload of lumber, we
could add air on the spot to the helper
springs on the truck to adjust for the
weight. It uses the same battery as
other Milwaukee M18 tools, so unlike
other inflators, we’re not tied to a typi-
cal 12-volt cigarette lighter socket. The
M18 Inflator proved useful at home,
too, and we found ourselves pulling it
out for all kinds of jobs instead of going
to the garage, uncoiling the air hose,
and firing up the compressor.—B.F.

Brunt Marin Comp Toe

Work Boot 5156

Brunt really got things right on the
Marin Comp Toe Work Boot. It’s com-
fortable right out of the box, with
absolutely zero break-in period. The
company has somehow managed to
make the thick leather soft and forgiv-
ing, but rugged enough for working a
construction site. The composite safety
toe seemed light enough that we rarely
noticed its presence—until we dropped
something on it. Moc-toe boots often
feature a comfortable, soft, airy sole
material that wears quickly on job
sites. Brunt uses this type of material,
but with a denser, longer-wearing mate-
rial covering the bottom of the sole. The
Marin Comp Toe is electrical hazard-
rated and waterproof, and the sole is
slip- and oil-resistant. I wore them
nearly every day for over six months
with no complaints. They’re my new
favorite boots.—B.F.
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G E A R Klein Tools Jobsite Fan $60

=— OF THE — This 9-inch-diameter fan kept us

cool in the workshop, and we used it
in other places too—on a treadmill to
combat sweat, and on the patio to keep

mosquitoes at bay. The all-plastic fan
has a head that rotates 360 degrees
and turns on the base 360 degrees.

And about that base: A strong built-in
clamp lets you fasten it to boards and
ladders, while four powerful mag-
nets allow you to hang it off metal
studs, steel duct, or an I-beam. The
fan will run for five hours on its high-
speed setting and up to 12 hours on
low speed. Its built-in battery can be
4 recharged using the included USB-A to
USB-C cable.—R.B.
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Lasko Super Fan Max Multi-
Purpose Compact Air Mover $50
Lasko’s Super Fan Max is an afford-
able solution to quickly ventilate or
dry wet areas. With three speeds and
three blowing angles, it’s easy to direct
the amount of air where you want it. To
cover larger areas, the fan includes an
outlet so you can daisy-chain as many
as three fans with their 10-foot cords.
We measured air speed on the Super
Fan Max’s three settings at 38, 40,
and 44 mph—which translates to a
top volume of 542 CFM (cubic feet per
minute). The affordable price, versa-
tile air direction, durable housing, and
air volume make the Super Fan Max a
great choice for drying wet carpets,
ventilating odors or fumes, and cool-
inglarge spaces.—B.F.

ESAB Renegade Volt Welder
$3,600

We get to test a lot of tools here, and
there are always the latest versions of
various tools, so it’s rare to actually
miss having a particular one around.
However, the ESAB Renegade Volt is
one we’ve missed ever since it had to
go back. We found it to be one of the
most significant developments in
welders in recent years. It’s powered
by four 60-volt 12Ah DeWalt Flexvolt
batteries, soyou're not tied to an outlet
or the availability of 240-volt service.
You also don’t need a truck to take it
with you. At just over 50 pounds it’s
not light, but it is portable enough to
carry out to the woods to repair bro-
ken equipment. We burned through
10 welding rods and used up just over
a quarter of the battery, and in that
time got completely comfortable lay-
ing down clean beads.—B.F.
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Klein Tools Precision Ratchet

and Driver System 32787 550

This is the best precision driver set
we’ve tested, and we’ve tested some
good ones. Thislittle tool kit succeeded
for several reasons, one of which is
the variety of bits it provides (60). An
accessory extension shaft is included
to complement the slide-out extension
shaft in the handle—and a ratchet
wrench is tucked in, too. The wrench
accepts %-inch hex shaft bits. It also

succeeded for its build quality, which
is surprisingly robust, given the tools’
small size. We used it to drive and
remove full-size wood screws (num-
bers 8 and 10), as well as some machine
screws that are so small you need a
magnifying glass to see what type of
slot they have in their head. It’s a lot of
value packed inside a durable and well-
designed case that provides a clear
view of the tools and bits and a secure
hold on them.—R.B.




Freud Track Saw Blades,

Fine Finish, DO648TSF $40 and
Laminate, DO652TSL $48

The track saw revolution is picking up
speed, transforming woodworking and
carpentry much the way cordless drills
have. Diablo (a Freud brand) is answer-
ing the call for top-notch blades for
these saws with the introduction of a
new line designed to deliver clean cuts
and maximize battery life through
smooth running and alack of friction.
We tested two—a fine-finish version
for wood-based materials, with an
alternate top-bevel tooth grind; and
one for synthetic materials like vinyl
flooring and PVC, with a triple-chip
tooth grind. Both blades feature teeth
fronted with high-density carbide and
yield splinter-free cuts. Even running
the blades on a saw and track that have
some wear and tear, we were amazed
to produce edges that look like they
had been run over a jointer. The cor-
ners of the sawn parts were sharp and
square, and the edges were straight
and remarkably smooth.—R.B.

Eufycam S330 Solar Wireless
Security Camera $770 for 3-cam kit
There are plenty of wireless security
cameras out there that use solar pan-
els to charge. The Eufycam S330 Solar
Wireless Security Camera has the
panel built in—you have only one com-
ponent to mount, and no connections
to worry about keeping watertight.
Plus, Eufycam’s subscription-free
service made choosing the S330 a
no-brainer. The company claims the
cameras need only two hours of sun-
light a day, and we haven’t had any
issues with the three we’ve been testing
inawooded area for over two months—
the batteries haven’t dipped below
90 percent. That battery life will be
affected by how frequently the cameras
are triggered—more frequent triggers
means more battery used. Eufy’s app
is easy to set up and lets you access the
cameras, review recorded events, and
adjust activity areas, motion sensi-
tivity, and alerts. Why we love it: one
up-front cost, no subscription fees, no
recharging cameras, and, ultimately,
peace of mind.—B.F.
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DeWalt Framing Blade
DWA271424 $10

The best circular saw won’t cut the
mustard, let alone framing lumber, if
you don’t put a decent blade on it. We
tested DeWalt’s unusual new blade in
an old-school 15-amp sidewinder cir-
cular saw and were pleased with its
performance. Crosscuts at 90 degrees
in framing lumber were sure and
steady, as were full-depth crosscuts
in 4 x 6 pressure treated. The blade
and saw also aced 45-degree cuts in
the pressure treated. We pushed the
saw and blade hard, making cut after
cut to the point that we were sure both
would get good and hot. But the blade
remained cool. DeWalt attributes that
to the plentiful ventilation slots. We
were amazed to see how much metal is
removed for venting. The blade is rea-
sonably aggressive, with an 18-degree
hook angle, but it’s not crazy either.
You would have to try hard to over-
feed a saw with this blade on it. As
extra insurance, DeWalt equipped
the blade with a substantial anti-kick-
back shoulder. For a framing blade, it
delivers a reasonably smooth cut and
tracks straight and predictably. The
blade’s anti-stick coating should help
its longevity, as should the high-den-
sity carbide teeth.—R.B.
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FIGHT FRICTION!

The Longest Lasting Lubricant and
Penetrant Available

MPT TWELVE Lubricant and Penetrant
is formulated with the finest true synthetic base
stocks, corrosion inhibitors and friction modifiers
without the use of solvents that will evaporate,
cake or gum.

Use MPT TWELVE on cables, chains, locks,
hinges, small electric motors, etc. : l'fj',[;’,?,‘.,'r‘.‘

MPT (800) 351-0605

[TNDUSTRIES AL mptlndustrles.com

FRAGRANC

DISCOVER THE FULL COLLECTION AT
ESQUIRE.COM/MICHAELMALUL AND
MICHAELMALUL.COM/ESQUIRE

Dust Deputy’

LOW-PRONN;IIN

A more comfortable,
more secure wallet.

The Rogue Front Pocket Wallet
in American Bison Leather. $65.

When you think about it, back pocket
wallets are badly designed - difficult to
reach, uncomfortable to sit on, and all
too easy to have pickpockeced.

From our leather workshop in Maine, we
decided to make something better. So
we designed a front pocket wallet
crafted from world-class leathers,
stitched right here.

rogue-industries.com

1.800.786.1768

CLOGGED

WET/DRY VAC

FILTERS
STOPS

UP 10 99.9%
OF DUST FROM

REACHING YOUR
WET/DRY VACUUM
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Klein Tools 3-Piece Premium
Electrician’s Quick Release

Step Bit Kit $750

Klein Tools is famous for equipping
power-line workers and electricians,
so it makes sense to get into the step-
drill business. Electricians have loved
these drill bits since they were intro-
duced as the Unibit in the late 1970s.
Electricians and all of us have found the
multi-diameter bits to be particularly
valuable for their ability to quickly put

aclean, precisely shaped, and burr-free
hole in sheet-metal boxes and thicker
steel shapes such as square tubing. We
tried out this bit set, making holes up
to 1inch in diameter in steel ranging
from 16-gauge to Vs-inch thick. Lubri-
cated with the cutting oil packed with
the bits, each bit cut a hole quickly and
efficiently, using both an impact driver
and a cordless drill. With both power
tools, the three-bit set reliably makes
holes from */1sinch to 1Vsinch.—R.B.
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STORAGE BED

Made in USA

Lit Headboarg
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— 4 Ft. Long

End Drawers Drawers

Custom Built in 2 Days
You choose from 30 Options

Worlds Best Bed! Eliminates dressers,
box spring, wobbly bed frame & dust.
Fits in very small rooms. Top quality
materials. You custom design your bed
from 30 options. Ready to ship UPS in
two days. Its a complete bedroom suite in
one piece, plus, we also make the
worlds most comfortable mattress.

Solid wood, ball-bearing slides
800 Lb. Cap. 50 Yr. Warranty

Call: 800 851-9213

www.ultimatebed.com

THE NINE PLANETS RING

HANDCRAFTED WITH AN ORBITING
GIBEON METEORITE BAND
IN 18K GOLD SET WITH 9 GEMSTONES

INEPLANETSRING.CO,
831.336.1020

SoLD OoUT IN
36 HOURS
Now Back IN Stock

10,0801

“Been a Stauer customer for many
years. T've never been disappointed
in their products.”
—M.L. Port St. Lucie, FL

%RUSH
LS

Yanacocha Gold Mine, located
near Lima, Peru, is the largest gold
mine in South America and

the fourth largest in the world.

h, my dear compatriots, allow me to

share a tale of intrigue and fortune.
Picture this: a venture into the heart of

wa South American goldmine, where the

earth yields its treasures to the daring
and the cunning. With every step as we
follow Diego, our mining master, the
air thickens with anticipation, the scent
of wealth mingling with the thrill of the
unknown.

There, amidst the darkness, lies the prize
we seek — veins of gold, glimmering like

stars in the night sky.

Now picture this: a ring, not just any
ring, mind you, but a masterpiece crafted

+ to adorn the fingers of the discerning.

Crafted with meticulous care, each piece
encasing ribbons of 24 karat gold in a
Tungsten setting, whispering tales of
luxury and prestige.

Meticulously crafted and amazingly
comfortable, you will not find anything
like this in a jewelry store. As gold prices
skyrocket, we have been able to craft this
and hold the price under $100 making
it exclusively available with only 495 re-
served for this ad. And of course we offer
a 30 day no questions asked guarantee.

A symbol of power and sophistication.
This isnt just a ring, it’s a statement.

On any adventure, let this ring be your
companion, a silent witness to your every

triumph. Ahhbh... the rush of a gold rush.

Jewelry Specifications:
* 24k gold embedded in black-finished
tungsten

* Whole Size 8 -14

Men’s Gold Rush Ring
$299- $99* + S&P Save $200

*You must use Insider Offer Code GRRI51-01
to get this price.

1-800-333-2045

Your Insider Offer Code: GRR151-01

Stauer

14091 Southcross Drive W.
Dept. GRR151-01
Burnsville, MN 55337
www.stauer.com

ACCREDITED
BLITINESS

Rating of A+

Stauer |AFFORD THE EXTRAORDINARY'




60 Years Ago in PopMech

// A PORTAL INTO POPMECH'S PRESCIENT AND OCCASIONALLY ABSURD PAST //
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INTRODUCING

NO BENDING OVER.
NO TOUCHING SHOES.
JUST STEP IN AND GO.

SKECHERS

HANDS FREE,
JUSTSTEPIN & GO

Introducing new Skechers Hands Free Slip-ins®, Putting

on your shoes has never been easier. Mo bending over,
Nopulling them on. Just step inand go.,

Exclusive Heel Pillow” holds your
foot securely in place!

MEVER HAVE TO TOLK
YOUR SHOES AGAIN™

MACHINE WASHABLE
LEARM MORE




Explore 2o

With the world’s most rer
archacologists

ARCHAEOLOGICAL

No one can tour Egypt like this —
except for you, when you come and join us!
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Enjoy exclusive
VIPaccess
to Egypt’s -y
greatest wonders

# VIP tour of the Grand Egyptian Museum, the largest archaeological
museum in the world

# Private visits to the Giza Pyramids and Luxor Temple for a crowd-free experience

# A chance to stand between the paws of the Great Sphinx instead of seeing
it from a distance

#* Private entry to the Great Pyramid of Khufu, with a visit to chambers closed
to the public

# Private entry to the Valley of the Kings and King Tut's Tomb

# Tours of active excavation sites, including the newly discovered Lost Golden City

#* Special access to Taposiris Magna Temple, the likely long-lost resting place of Cleopatra

# And many more once-in-a-lifetime experiences!

START YOUR EXTRAORDINARY TOUR OF EGYPT TODAY

tﬁi www.ArchaeologicalPaths.com "1 contact@archaeologicalpaths.com \k 917-724-2772



