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HAVE YOU

DRIVEN

AFORD

LATELY? (¢

THE FORD PERFORMANCE LINE.

True performance lies outside the sterile HAVE YOU ASKED THF ROAD TO DA
confines of 0-60 statistics and slalom

cones. It's the shot of adrenaline that

comes when you feel an engine respond

on command. The knowing smile when

you see the sign that reads: “Curves

Ahead” It's as much exhilaration as -
acceleration, and at Ford, it's what our

performance cars are fueled by.

k-d

THEHARDWARE. —— .
with engine technology racing as fast RIS o ve—m—
forward as the engines themselves, the —- W‘* = e
possibilities are virtually endless. Con-

sider the possibilities of a power-flexing

Supercharger in Thunderbird SC. The HAVE YOU THOUGHT LIFE COULD U
turbocharged Probe GT. The 24-valve X

masterpiece waiting in the new Taurus
SHO. Or the 225-horse kick of the
Mustang GT.

THEDRIVE.

Straight-line performance stops at the
first curve. And that's where the rest of
Ford's performance technology kicks in.
The innovative driver adjustable suspen-
sion of Thunderbird SC. Speed sensitive
steering on Probe GT. And a sport suspen-
sion specially designed for quick handling
on Escort GT.

The 1992 Ford Performance Line, Isn't it HAVE YOU EVER FALLEN IN LOVE WI

time you had a sports car that could rev
up more than just its engine?

FORD. THE BEST-BUILTAMERICAN CARS
...ELEVEN YEARS RUNNING.

Based on an average of consumer-reported
problems in a series of surveys of all
Ford and competitive '81-'91 models
designed and built in North America.

HAVE YOU FELT THERE'S NO SUCH T




HAVE YOU
NOTICED HOW

MORE CARS ARE BECOM-

ING MORE BORING, ALL

CATEGORIES AND STATISTICS,

TOTALLY FORGETTING WHY A
SPORTS CAR IS DRIVEN? FORGET-

TING THE POWER OF A CAR SHOULD
BE FELT LONG BEFORE YOU TURN IT ON.

IT'S SOMETHING FORD STILL OFFERS,

ALONGSIDE ALL THE TECHNO-ENGINEERING.

SOMETHING THAT SAYS REAL FAST THAT AMERICAS

LOVE AFFAIR WITH THE CAR ISN'T OVER. AND
L ATELY, COULDNT WE USE A LITTLE MORE OF THAT’
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HAVE YOU BET THE MOON YOU COULD BEAT IT TO THE CORNER?
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NOTES

® Mary Seelhorst is a remarkable person. Mary is curator of the “Possible
Dreams: POPULAR MECHANICS and America's Enthusiasm for Technology™
exhibit at the Henry Ford Museum & Greenfield Village in Dearborn, Michi-
an, which will open February 29. In that position over the past two years,
ﬁl.l.ry has read—and, I think, memorized—every issue of POPULAR MECHAN-
18 from January 11, 1902 to this one. Right now, at this point in time, there is
no one, no one, on the face of this Earth who knows more about the content of
PoPULAR MECHANICS than Mary Seelhorst. So when [ wanted a piece written
for this special 90th anniversary issue on how 90 years of POPULAR MECHAN.
15 has chronicled, and even influenced, the changes that have taken place in
America since 1902, [ turned to The Source—Mary
Seelhorst. Mary's article is not so much a history of
PoruLAR MECHANICS as it is an essay on how our so-
ciety has changed, how we have changed as a people,
in 90 years. Mostly, the piece is illustrated with cov-
ers and pages from POPULAR MECHANICS because
we were there every step of the way—illuminating,
explaining and enlightening our readers about the
world around them. It's kind of like what we try todo
in every issue even today, Kilw have alittle fun along
the way. Come along with Mary for a look back at the
dreams we shared and the people who made them
happen. One of those people is Dan Coleman. Now a |
vice president with our parent company, Hearst
Magazines, Coleman was with POPULAR MECHAN. Mary Seelhorst
15 for more than 30 yvears, the last 10 as publisher, 1 asked him to add his remi-
niscences to Mary’s essay, and [ think you'll agree when you read our special
anniversary section that they add a s eml touch to this look back at PM's
heritage. . . . Every four years, a wonderful thing happens. No, not the presi-
dential elections—the Olympics. People from almost every country in the
world gather together in peace and good will to share the experience of athletic
= competition. Our contribution is
S| o special section this month
i which covers some of the inside
stuff you won't get on TV. Like
how our U.5. athletes utilize
the latest in sports science and
sports medicine to develop
training regimens that g ush the
human body—and mi to its
limits. Science/Technology Edi-
tor Abe Dane and Electronics
Editor Frank Vizard combined
to develop our special section
which starts on page 26. .
Speaking of special seclions, we
have one more for you this is-

- sue, It's February and that can
Dr. Steve Johnson, left, director of sports science for only mean one thing around

U.5. Skiing and our Abe Dane. . here—boats. We've got all the
new models, engines, gear and everything else you usually find in our annual

Boating '92 special. Till next time.

Joe Oldham

Jeff Willinms

o o Joo Sk
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shocks havea multistage
variable aperture sandwich
valve system which offers both
ride and handling. Hype is cheap,
serious performance is not.

Send for Tokico's freg brochure on high
performance shocks and springs.
TOKICO (USA) INC.
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The Classic of Radar Warning by ESCORT

All the
radar detector
you need.

Over a miltion satisfied owners
agree: PASSPORT" is a sure bet.
PASSPORT has an established
track record and has been voted
*number one” year afier year by
leading automotive magazines,
In fact, Car and Driver stated,
*In a word, PASSPORT is a win-
ner; worth every nickel in
roadgoing peace of mind."
PASSPORT comes with every-
thing you need for worry-free
driving:
= Long range detection
= Anti-falsing circuitry
= Pulse and instant-on radar
detection
» Pocket-size convenience
* De-cast aluminum housing
= User-friendly features
We believe so strongly that
you'll be satisfied with
PASSPORT's performance that

FPATSPYORT proidaer all
Ihe radir waruing
Searuires you pieest. 15
iven sl eneagd fo
alir ey i & olied
pochel, o you cam kb
FPATSPORT with you
udeTeTer You i

each purchase comes with a
30-day money back guaraniee.
Use PASSPORT where pedformance
counts the most — in your car,
on the roads you travel every
day. If you're not absolutely
delighted with PASSPORT, send it
back within 30 days for a refund.

MNeed PASSPORT in a hurry?
No problem. Order by 8:00pm
EST Monday-Friday, and we'll
ship your order via Federal
Express for only $14.95,. You can
have PASSPORT in your car
OmOrTow,

Call woday for the classic solution
tor your traffic radar problems.

1-800-433-3487
{1400 543 1 el e Cusfomer Service)

Major credit cards sccepled
PASSPORT $199 . sispiry
Qi revideris add 5.5% sales tax. Prices higher in Canada
ESCORT

* Departmient A6811

One Microwave Mlaza
Cincinnati, Oheo 45249

ESCORT.

The world's most advanced radar deleclors.

ONLY S0LD DIRECT FROM OUR FACTORY TO YOU

LAl 1))




LETTERS

Thanks for your cover story
on the Department of De-
fense's so-called black pro-
grams. | agree that some
programs should remain
classified. After all, we
don’t want to give away all
our secrets to the Saddam
Husseins of the world. On
the other hand, as a taxpay-
er, I feel that I should be
given sufficient informa-
tionto know, at least gener-
ally, where my tax dollars
are going. LEOVECCHIONE

CLIFFWOOD BEACH, K

Hot
Or Sushi?

The debate over which cars
are better, American or
Japanese, degrades both
sides. I own both an Ameri-
can (Chevrolet) car and a
Japanese (Honda) car, and
I find that both cars are de-
pendable, Any caris only as
good as the person driving
it. Pedal-to-the-metal,
stop-and-go drivers will
wear out and/or break any
car, imported or domestic.
If we took the time to check
the fluid levels, tires,
brakes, belts, hoses and so
on, we just might find out
that any car can be depend-
able, JUSTIN MILLER

BESSEMER, M1

Letters are subject to editing for
length, stvie and formal

My first new vehicle was a
1987 Chevy S-10 pickup. 1
had transmission problems
every 3000 miles and fabric
fatigue within the first
year, After 1500 miles, the
a/e compressor made a lot of
noise. After 13,000 miles,
steering wheel bolts fell
out. After 43,000 miles, the
fuel injectors burned out
and the computer brain
failed. I also experienced
problems with the a/c-heat-
er fan motor, electrical fires
at the fusebox, door handle
springs and casting break-
age. In addition, too much
voltage from the alternator
caused all the lights to burn
out repeatedly. I now drive
an American-built Nissan
from Tennessee that is fab-
ulous and has 22,000
troublefree miles, What a
difference.
GLENN E. MILHOUS SR.
EL MONTE, CA

I own a 1978 Chevy Malibu
with 238, 000-plus miles on
the odometer. I also own a
1985 Dodge D-100 with
126,000 miles and a 1982
Buick Regal with 101,000
miles. I bought my first car
in 1953 and have never
owned a lemon. The Japa-
nese propaganda machine
is working real well. It tries
to make people who don't
buy its cars appear to be
freaks, and a large part of
the brain-dead American

public is falling for it.
DENFORD L. HARFER
ATTALLA, AL

Shot To Pieces

A reader from Stamford,
Connecticut, recently
wrote that “the need for
handgun control is over-
whelmingly obvious." The
residents of Connecticut
should be aware of what
would happen in their state
if the firearms industry is
legislated out of existence,

The state would: 1. Lose all
the corporate taxes paid by
firearms companies, 2.
Lose personal income taxes
paid by their employees, 3.
Have to pay unemployment
benefits to those employ-
ees, 4. Lose taxes and jobs
from other companies that
supply goods and services
to the firearms industry.
Here in Ohio, everyone
feels an economie pinch
when there isa slumpin the
automobile industry. Those
who live in Connecticut
should know who butters

their bread.
JAMES L. VANIMAN
TROTWOOD, OH

The Glock 17 handgun is a
beautifully designed piece
of machinery that does well
what it is supposed to do,
and is a marvel tolook at. In
this day and age of criminal
violence against women
and the elderly, eoddled by
our degenerated legal sys-
tem, we need more guns in
the hands of decent and ma-
ture citizens instead of de-
pending on the state to pro-

tect us, POPULAR
MECHANICS is
about beautiful
and efficient

machinery, and the Glock
17 pistol is in that category.
ROBERT YORK

PENSACOLA, FL

C-17 Correction
The piece on the new C-17
aircraft was inaccurate.
Operational Air Force pi-
lots will not have to restrict
reverse thrust with leading
edge slats down. A minor
change in the material cov-
ering the slats will elimi-
nate the restriction.
COL. M.R. GALLAGHER
SCOTTAFR, IL

On Track
The May 1932 issue of PM
had plans for the 1831 De
Witt Clinton train. At the
time, I was a senior in high
school taking a course in
machine shop, So I decided
to start building the train.
By the time I graduated, I
was able to finish the
frame, the main wheels and
the crankshaft for the en-
gine, After college, | was
off to Air Foree Flying
School. Twenty-five years
in the service further de-
layed the project. I finally
finished the engine 56 years
later. Now I've started on
the tender.

LT. COL. JESSE A. TOBLER

USAF, RET.
SHELTON, WA




A Simple Promise:

Overall, today’s Dodge trucks, gas and diesel,
can deliver more payload, towingg:gd horsepower
than Ford, Chevy or any import. Period.

It’s the simple truth. Today’s Dodge pickups,
Ramchargers, Ram Vans and Ram Wagons are a
force to be reckoned with.

Because now they're available with the new
Dodge Magnum Series Engines. V-6 or V-8
gasoline-powered engines with new sequential
multipoint fuel injection for more power and
torque. Or the mighty Cummins Turbo Diesel
with new charge-air cooling. And what these
engines do for the performance of Dodge trucks
makes an important difference.

Put the mid-size Dakota with an available
Magnum V-6 up against any compact pickup from
Ford, Chevy or Japan. With its 2,550 Ibs of available

payload and 180 horsepower, there’s just no contest.

Or choose a Dakota with a Magnum V-8 and
you've got a mid-size with 6,900 Ibs of available
towing capacity and 230 horsepower. That’s more
than standard half-ton Ford or Chevy pickups.”

And for the most available diesel towing

! TRE f__u‘-l'_-[.lw]m"i1dalﬂl’.-_'§" PEHERYD At 1T

power, there's the full-size Dodge Cummins
Turbo Diesel. With up to 11,900 pounds of puill,
it plain out-torques and out-tows Ford and
Chevy diesel pickups.” Plus you get new charge-
air cooling designed to deliver excellent fuel
economy and a cleaner burn,

Every Dodge truck gets powerful protection
with the Owner’s Choice Protection Plan.

Choose our 7 year/70,000 mile powertrain
warranty or 3 year/36,000 mile bumper-to-bumper
coverage. Diesel models are backed with a 7 year/
100,000 mile engine warranty, as well.'

Soit’s clear. Only one truck line offers you
all these powerful advantages.

For free information about Dodge trucks
and Magnum Series Engines, call
1-800-4-A-DODGE.

[l
Dodge

AdvantageDOdge—
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TIME MACHINE

75 YEARS AGO: FEBRUARY 1917

POPULAR
MECHANICS

MAGAZINE

Sky Walker
Highlighted by the "Cathe-
dral of Commerce"—the TH-
ft. Woalworth Building—the
New York skyline was tak-
ing shape. Cheap steel, reli-
able elevators and a roaring
thirst for office apace were
turning Manhattan into a
man-made canyonland, as
coneerns about erowding and
sunlight deprivation hadn't
yet begotten zoning and set-
back laws. The new buildings
inspired daredevilz, like the

Ack-Ack Aweigh

Nothing changed naval war-
fare faster than the appear-
ance of naval aviation in
World War 1. Shipboard
anti-aireraft artillery began
appearing as hasty retrofits

to existing vessels, Among I

the first were shrapnel-firing =

3-in. guns, mounted almost
vertically and tended by a 7-
man erew perched on a rotat-

ing platform. Popping off 30 5=

rounds per minute, the

were rapid for their day. But B9

.ﬁgﬂfﬁy Wacl Flee Bug-&
POPULAR

At as,000ft,, the B-17 Flying
Fortresses claimed territory
all their own—with technieal
problems to match. Wispy
air density shorted out en-
gine ignitions. Ball bearings
froze in their own grease.
Paint shrank and shed like
dandruff. To counter these
glitches, Boeing reproduced
high-altitude conditions in a
cold compression chamber.
This is where crews in horse-
hide suits and aluminum hel-
mets tested vulnerable sys-
tems—ineluding their own
bodies.

During World War 11, Cur-
tiss cranked out flocks of P-
40 Warhawks between 1940
and 1942. Strapped for air-
power, the RAF :

had ardered the
Tomahawk ver-
sion by the thou-
sand, and sent
them up against
Germany’s new
Messerschmidt Bf
109F"z in the Mid-
dle East and
North Africa. No |
mateh for the
Mezserschmidts

Ziegfeld girl who walked a | they lacked effective fire con-
tightrope 250 ft. above | trol and couldn't keep up
Broadway. with agile airplanes.
50 YEARS AGO: FEBRUARY 1942
Seven Miles High Face Of Fear in raw speed, the P-40 War-

hawks could still outmaneu-
ver their adversaries in a
dogfight. They also took well
to a shark-mouth paint job.

F Wmbane Progecn fp Wuns Tear fems My Livelis
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MECH J"-LNICS

Ry P bl B ' T
AT TTRSE MET SR DI W

B R e e e
o B o e i

King Cobra

The combat helicopter came
of age in the Vietnam War, as
Army choppers did every-
thing from medevae to ma-
chine-gun assault. Small but
nimble, the beloved and ver-
satile Huey handled the at-
tack role during the early
vears. But in '67, its hatchet-
faced descendant—the Huey
Cobra—arrived on the
scene. Unleashing a lethal
mix of grenade, rocket and
cannon fire, the mean Snake
quickly took the spotlight as
the premiere offensive
threat of the war.

Five-Year Mission

We celebrated the 5-year an-
niversary of John Glenn's or-
bit by predicting the space
program’s next five vears.
Our ealls? 1968: Air Force
astronants live in Manned

Orbiting Laboratory for a
month. 196% We land on the
Moon. 1970: We sink re-
search lab beneath lunar soil,
1971: We launch orbiting
space station. 1972: We build
lunar radio-telescope. ™

POPULAR MECHANICS ® FEBRUARY 1992




STARTIN
YOUR
ENGINE

ERRIBL
HING TO DO.

eeouse ot sturt-up, yout oil's in the pan, not in tha engine. 5o
when yau tum the key, ports grind together. And in thase firss
oitical seconds, J0% to B0% of ol engine wear fokes ploce

Slick 50 Engine Treatment does what no other
lubricant can

If protects engimes of starf-up. So even during dry starts when oil and oddifives
aren't there, Shick 50 is lubricating ond peotecting your engine to help

redice wedr.

In fact, Shck 50 wos recently tested by o mojor mdspendant obarabory
hnd when the results were in, the Siick 50 freoted engine had less
than 50% wear compared fo the fest engine run with of alone.

it's not an additive, not an oil
It's Slick 50 Engine Treatment. A speciol treatment that protects
bor mone than 50,000 miles.

S0 fo keep your vehide on the mad longer treat your engine to Slick 50.

Becouse without i, storting your engine molly i o temie thing fo do




o We Put A Lot Of Energy
- Into Our Batteries.

At Rayvovac, we devote our energy and resources
toward continually improving all our batteries. That's why
Rayovac batteries are chosen for some of life’s most
demanding situations.
For instance, our batteries received the pres
~ tigious honor of being chosen to power a
%, computerized back-up system on the Space
_ shuttle's main engine
L} And, because Rayovac batteries
have proven such relinble perdformers in
extreme tempertures, they were
used in back-pack radios in Opéeration
Desert Storm
Given the facts, a Rayovac bat-
tery that performs this well under
extiremie conditions will give
you optimum performance at
home. In fact, all of our enenzy
2OCS inlo making sure of it

RAYOVAC

When Performance Really Counts.
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TECH U-DAIE

News Of Tomorrow's Technology Today

Future Ships Could Swim Like Fish

LAWRENCE, KS—Fish be triggered independently  low is already designing a 5-  Twin plezoelectric fishtails,

have known it for 400 million  tocontrol pitch, vaw and roll, . robot sub with atail that i=  osclliating out of phase to

vears: The easiest way to Barrett sees twomajorap-  driven by hydraulically acti- minimize yaw, could drive
future tanker.

slice through water is to flap
a tail. Now man is catehing
up. Seeking efficiency and
stealth for marine craft, en-
gineers are looking seriously
at fishtail propulsion,

At the University of Kan-
gag, Ronald Barrett has ul-
ready demonstrated a 9-in.
proof-of-concept vehicle.
Wiggling at a frequency of
22 swipes per second, a sub-
merged tail drives the little
model at 0.6 knots. The mo-
tion comes from piezoelectric
ceramie strips, which expand
and contract in response

plications for what he calls
solid-state aguatic vehicles,
Navies could exploit noize-
less propulsion and fishlike
behavior to have small un-
derwater robots sneak up on
hostile ships, Surface vessels
could take advantage of
the drag-reducing eddies
touched off by the oscillating
tail, fora big boost in efficien-
ey aver conventional screws.
Scaled up, o 100-ft. tail could
push a ship at 30 knots,
Meanwhile, Massachu-
setts Institute of Technology
engineer Michael Triantafyl-

vated pulleyvs,

Highlights This Month

B Water Bearer—Floating aqueduct could
slake California drought.

B Weather Eyes—FPlanes’ new sensors spot
wind and see through storms.

B Grand Slam—Army's superdoor is faster

than a speeding bullet.

W Jets Strip Jets—\W/ater guns peel paint

from aircraft.

B Shot From The Blue—Huge gun to
launch payloads from barge.

:u aninltenmli-m tl-urr?nl- EcMor Abe Dane B Armed Forces—Robot limbs evolve for
Lined up at 45° angles along  Assistan Editor Greg Pope
the tail's sides, the strips can I-rlil.-;rrl:l-l-'..l-:.'l 1 Brakch, Mike Fillon SUEHgm and grace.
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uatic
ﬁgueduct

SITKA, AK—Thirsty Cali-
fornians might someduy sip
Alaska's glacial water, cour-
tesy of the world's longest
aqueduct. Engineers have
been exploring the possibili-
ty of a 17H-mile subsea wa-
ter pipeline between an Alas-
ban river and Lake Shasta in
Narthern California.

Built of eonventional steel
buried in conerete, the proj-
ect could cost $150 hillion
and take 15 vears to com-
plete. But engineering con-
cerns Kaempen Technology
anid Advaneced Offshore Con-
cepts ardvoeate a lighter tube
made of a fibergluss-plastic
compogite for as lttle as $20
billicn over 10 years.

Such a pipeline would take
advantage of the fact that
fresh water is less dense, und
hence more buoyant, than
galt water. The tube woulid
float underwater, anchored
to the sea floor by cables. Un-
like steel, fiberglass resists
rust and salt eorrosion. And a
mechanical coupling system,
says Kaempen, could connect
lengths of pipe with a seal

SLEEVE RING

FIFE END

HUHEER SEAL- .

o FTTEC

COUPLER

| i _-.1
ST

Floating offshore aqueduct is constructed from lengths of composite tube mated mechanically.

tighter than welded steel,

To deliver 4 million acre-fi.
of water annually would re-
quire land-based pumping
stations every 160 miles. But

the Coriolis effect, by which
the Earth's rotation deflects
oeean currents, may help
push the water along and re-
lieve energy demands.

Diespite strong opposition
from environmentalists, the
proposal continues under
serutiny by both California
anil Alaska officials.

T

Decoys lure anti-radiation missiles away from radar units.

P [ O

Radar Missile Decoy

CHINA LAKE. CA—En-
emy missiles that home in on
Air Foree ground radar may
soon get sent on a wild-goose
chase by radur decoys.
Developed by I'TT-Gilfil-
lan, the decoys consist of
three antennas that put out
strong signals aimed at in-
coming anti-radiation mis-
giles, or ARMs. The missiles

lock onto the decoy signals
and erash into a safe impact

area (inevitably dubbed “the

ARM pit").

The decoys will help up- B

grade the Air Foree's Tacti-
cal Air Control radar units
anid enable weapons control-
lers to continue radar-track-
ing targets during an attack.
Testing begins this month.

Spy Drone Uncloaked

SAN DIEGO, CA—Flight
tests are scheduled to begin
this month on the recon tool
of the late 19908, the BQM-
145A Medium-Range Un-
manned Air Vehicle,
Self-puided, the drone will
carry the Advaneed Tactical
Airborne Reconnaissance
System, or ATARS, for the
Air Foree, Navy and Ma-

Built by Teledyne Ryan, 18-ft. UAV has 700-mile cruise range.

rines. [Muring a recon mis-
sion, ATARS sensors will
collect imagery, then beam it
to processing stations on its
return Lrip.

The Mach-0.91 vehicle will
drop from the wing of an FIA-
15 or blast from the ground
via booster,

Production plans call for at
least 500 vehicles.

I4

{Mare Tech Update on page 16}
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The ultimate | ing gift.

_yeantnbig-helpinlaweﬁngyunr of your home. No wonder so many

energy bills.® And more warmth and professionals choose it. Tme
how much insulation your home
should have,

J

see your local

Or write CertainTeed; P.O. Bod

860-PM, Valley Forge, PA 19482,

CertalnTeedl;f'

Insulate now with CertainTeed Fiber Glass Building Insulation and you can getafree
RoadPal™ Air Pump. Offer limited; expires March 1, 1992, See store display for details.
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EXPLOSIVE

BOLT
World's PISTON ROD
F iI E Il Dw ~PISTON

T PISTOMN-STROKE

ABERDEEN, MD—A su- g
per-guillotine slams the door ?.:Tﬂf_fén
an t.}u- Superbox, the Army's NITROGEN
new armor-testing fueility st SLPPLY
Aberdeen Proving Ground. LINE
"I_'h{'- :lunr‘takvs a mere 5 mil- LOWER
linnths of a second to close. PISTO ROID)

Here's how it works. The | o
door's gate is raised, and ni- [ GATE g
trogen is pumped in to pres- 3
surize a piston connected 10 ar o go e aia, Superbox features ultratast door to contain blast {, e o
the gute. Only an explosive oy that could carry toxic uranium particles. g
bolt prevents the piston from §
moving under this pressure,  plosive bolt, which blows, rounds slam into tanks in-& 'I‘.‘\

Then the gun pulls up out-  letting the door slam shut  side the Superbox. Since an . %
gside the Superbox and fires before the blast wave airtight gate wouldn't be as E
at a test vehicle within, As  reaches it. fast, blowers pull any leakage §
the round passes through the Why the need? The ma-  from around the door into a fil- ! z
open door, it shatters a chine must contain radioac-  tration system, ldaho Nation-  Frenyr o0 g
breakscreen, This sends an  tive toxins which are released  al Engineering Laboratory  ABSORBER = |
eleetrical current to the ex- when depleted-uranium  desigmed the door. [

'.‘v"."“ -"::‘Irf“"ﬁa o | s e

NEW YORK, NY—OId paint
may be hard enough to strip
away, but aircraft paint, de-
signed to withstand ultra-
violet radiation and rapid
lemperature changes, is
espacially stubbarn.

To make things eaven
tougher, environmental regu-
lations make chemical re-
moval forbiddingly slow and
expensive. But aircraft opera-
tors believe that high-
powered waterjets will wash
away the problem.

The Garman airline Luft-

Waterjets Strip Jets

cormers and curved areas
with handheld jets. But the
process still stands to cut
labor costs in hall.

Meanwhile, the Air Force
will put its Large Aircrafl
Robotic Paint Stripping
(LARPS) facility at Tinker
AFB in Oklahoma. The cen-
terpiece of the system will be
a huge hydraulically pow-
erad robot that travels on an
automated guided vehicle,

Guided by sensors, the
machine will train high-pres-
sure water on broad fuselage
and wing areas. It will pepper
sensitive areas with flecks of
dry ice to avoid water infiltra-
tion, The facility, to be built by
USBI Co., is scheduled for in-
stallation in 1985,

T'.'-_.-_-"

hansa is now building a cav-
ernous twin-bay aguastrip-
ping hangar at its mainie-
nance facility in Hamburg.
Remote-contral devices in-
corporating six rotating jets
will remove more than a
square yard of paint per sec-
ond, The paint-tainted water
passes through a freaiment
plant and is reused three
times.

The automated equipment
canonly handle about 70% of
the plane’'s surface area, so
workers will have to pry into

LLIFTRANTA, PHOITE

LARPS robot [top)] will scour paint from large jets for the Air Force,
Lufthansa is testing waterjets on commercial airliners [above).

&

{More Tech Update om page 18)



THE CAR THAT STUNNED THE
_ AUTOMOTIVEWORD .

Shown approximately actunl sire
ol T'%4° L Scaie 1:24

CHEVROLET Presemted by Chovrolet Motor Division
I association with
Franklin Mint Precision Models
: gy - Y L L %
The 1963 '[:l]f‘_lfl!rl'[ll Sting Ray. America’s The d":'“‘“""'_‘ die-cast replica The interiar is highly detailed, down
dream machine. The sports car that of the first Sting Ray. to the realistic instramantation

stunned the automotive world with its

; ; Crafted in 1:28 scale of 113 separate pars.
revolutionary design and performance.

Now, Chevrolet Maotor Division, in "mm"h.::l:::' RAY BEFIW SEFURNNEE POURCY Frankin Mint Pracmi
association with Franklin Mint Precision S i s Franklsn Cantar, Panng

Yas! Ploasa send me thi
of the 156
will A nio
o, infarmanve relterance matarial, B'1'1|1 Ce
Authenticity
| naad SEMD MO MONEY NI I..'. Eu1u||. mry madal is
sent to ma, | will ba billed
aftar shipmant, for tha bal

Models, presents the definitive die-cast
re-creation of the 1963 Carvette Sting Ray.

Here is a precision-engineered
model, authentic in all its detail.
From the distinctive split

r

rear window to tha -y ik instalimes s
chrome-plated wheels. g N nime coarge of 53
There is also a wide i< _‘ 4
- sEhaILal

array of operating features:

the steering wheel and road

wheels actually turn. Doars open [/
and close. Even the hood lifts to J

reveal the powerful 327 cubic |n|:[1-
V-8 engine. It's the definitive model

of the Corvette that stunned America Do apan il s SOATE
The price, just $30. \_‘{". B e 14283 162
i Motors Licensed Product.

Adl DRSINE AR BLALRITT I ACCEFIARTL

mal TTL and iha

Franklin Mint Precision Models. Simply Miles Ahead. [Feii ikt muieat
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Eyes

See Through Storms

e

equipped its Boeing 737 re-
search jet with two forward-
looking sensors that detect
wind shear—a violent shift in
wind direction near the
ground. A radar unit looks for
sudden changes in rainfall
direction, while an infrared
camera picks up associated
termperature changes. In ad-
dition, Lockheed is flight-test-
ing a shear-delecting laser
radar. All airliners must have
wind-shear detactors by
1994, under a mandate from

Head-up display |above| I3 fed by microwave camera [top right).
MNASA-Langley s wind-shear detector [right | seeks shifting raindrops.

NEW YORK, NY—New sen-
sors will soon be helping
girline pilots to navigate
through—or around—bad
weather.

Several avionics firms are
developing passive micro-
wave and millimeter-wave
cameras that can be integrat-
ad with a plane’s weather ra-
dar antenna. Like infrared
cameras, the sensors would
“gsea” through fog. rain or
smoke 1o pick up natural

amissions from buildings,
runways and so on.

TRW has high-resolution
millimeter-wave sensors that
will also allow stealth aircraft
to prowl through bad weather
without turning on their radar.
Thermo Electron Technolo-
gies s combining a compact
microwave antenna with
chips that would convert the
sensad dalta into a head-up
video Image.

Meanwhile, NASA has

AONEING B LUATRATION

Moon Buggy 2000

HUNTSVILLE, AL—If
NASA targets the Moon for
sErious t-rq_:!ul‘:lt i, the g‘n]l‘-
eart-style lunar rovers of the
Apollo era just won't cut it.
Instead, Boeing is proposing
a huge, pressurized vehicle
that will allow astronauts to
waork in shirtsleeves,

The 9-ton aluminum ma-
chine would feature all-wheel
independent drive anid steer-
ing, with a reinforced under-
carriage and meteoroid-
proof body., Two manipulator

Pressurized lunar rover
designed by Boeing would
wileld pwin manipulator arms
and provide solar-storm shelter.

arms could drill and eolleet
sumples while the astronauts
stay inside, They could ven-
ture out, however, through
an air lock that would also
serve as o radiation shelter in
solar storms. The vehiele is
designed for 2-person, 14-
day missions,

Conceived by the same
Boeing team that desipned
Space Station Freedom's
habitation modules, the
rover borrows space-station
technology. It eould even be
operated remotely, sent to
explore ahead of a2 manned
miz=ion with which it could
rendezvous luter,

{More Tech Update on page 20)




I You Don’t Use GenuineToyota

Parts,

You May Not Be Such A Popular Mechanic.

The wife says, "Let a pro-
fessional fix it!' You prefer to
do it yourself. And if you dont
use Genuine Toyota Parts, you
may find yourself in a rather
awkward situation.

The truth is, unlike wanna-
be aftermarket parts, only
Genuine Toyota Parts are
made to official Toyota fac-
tory specifications and
workmanship. So not only

et barree Froem Ll

do they fit right, but reliability
is built right in.

Take our oil filters, for
example. They have an anti-
drainback valve which doesnt
allow oil to drain back once
the engines been stopped.
This permits instant lubrication
when you restart your engine.

You'll also know exactly
where to go for the right part.
Right away. For a price that’s

Thackle Lip! © 991 Toyoio Molor Solies. US A Tne

right on the money. And thats
your Toyota dealer.

So insist on Genuine
Toyota Parts. It could possibly
be the best thing you can
do for her Toyota. And your

popularity.

PARTS &
SERVICE

*I love what you do for me!

G TOYOTA



botie base. For added
dexterity, the shoulders
expand, and the neck
and lower body can bend
independently.

Meanwhile, Odetics,
Inc., has developed a
| powerful compaect ma-
nipulator. Weighing
only 150 pounds, the
arm can lift 50 pounds,
or carry 20 pounds with
a 55-in. reach. That's far
better than the capabili-
ties of current industrial
robots. In addition, the
arm's joints feature dual
motors, introducing
fault tolerance.

Both machines were
developed for the Jet

DOETICS INC., PHOTD: SOENTIFIC RBESEARCH ASSDCIATES PHOTO

Propulsion Laboratory
| under NASA small-
business prants.

State-Of-The-
Art Arms

PASADENA, CA—
Twao new robotic-arm
systems are demon-
strating unprecedented
agility and strength.
Scientific Research
Associates has incorpo-
rated two cooperating
articulated arms and
stereo vision into a Odetics arm [above) and SRA robot
standard industrial ro- [top left) approsximate human abilities.

Barge-borme supergun would launch experimental payloads.

Supergun At Sea

PHOENIX, AZ—The su-
perartillery technology that
obsessed Saddam Hussein
may reemerge in its original
incarnation—as a device to
send experimental payloads
into the upper atmosphere,
Orbital Transport Ser-
vices believes it can reassem-
ble the modified 16-in. guns
of Project HARP, the High-

Altitude Research Program
of the 19605, Mounted on an
ocean barge, the supergun
would fire a projectile to alti-
tudes above 10 miles.

The system's appeal would
be the short period between
launches. Experimenters
who use sounding rockets of-
ten have to wait for years be-
tween shots,

PR ILLLISTRATION BY ED WAL R IRy

Midget Robot Rovers

FASADENA, CA—Along
with its car-size unmanned
Mars rovers, NASA's Jet
Propulsion Laboratory has
come up with rolling robots
no heavier than dogs or cats,

Weighing in at 52 pounds,
Rocky 111 resembles a per-
sonul computer on wheels,
but had no problem negotiat-
ing rough terrain in moun-
tains near Death Valley,
Even smaller, an 11-
pound microrover
named Tooth also

Tooth [right) and
Rocky Il [far right)
prove that rovers don't
need to weigh a ton.

performed well recently.,

The midget machines
would ecarry miniature TV
cameras, micromechanical
SENs0rs to test atmosphere
and soil, and small seismom-
eters. They represent the
cheapest way vet to explore
the Moon or Mars., L]
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SHAPE UP AND SHIP OUT.

Put your boat in tip-top shape with the
Liquid Glass® Total Appearance System.

Your boat deserves a touch of “Glass. Fiberglass, sealsd wood
or aluminum that gleams with a glass-like, satin-smooth glow.
Vinyl and leather that's lustrous and soft fo the touch, yet pro-
tected against moisture, heat and decay.

Now the Liquid Glass System makes it easy. Thanks to a star-
tling new breakthrough in marine appearance chemical tech-
nology, it takes just minutes to make your craft SHINY, SLICK
and virtually impenetrable to the elements.

Start with Pre-Cleaner to remove minor scratches, dulling salt
water haze and oxidation—without harming, dulling, or remov-
ing the gelcoal.

Neuxt, apply Liquid Glass Polish/Finish to create a super slick,
mirror shiny surface. Liquid Glass retards barnacles, algae
growth and pitting on
brightwork, protects
against acid rain damage
and cuts down on skin
friction, while providing
maximum protection and
baauty.

Apply our Connoisseur’s
Choice® Cleaner and

Protectant products to fight

moisture and sun. Their Mink Oil ingredients rejuvenate old,
weathered and brittle vinyl, rubber and leather surfaces, mak-
ing them soft, supple and pliable again. Connoisseur's Choice
leaves a super slick, shiny surface which repels dirt, grime and
water damage. Try the C.C. duo on finished wood surfaces, tool

In between Liquid Glass and Connoisseur's Choice applica-
tions, use our specially formulated Wash Concenirate o
restore the sparkling clean finish. W.C. cleans without dulling
surfaces with a hazy film the way abrasive and alkaline-based
cleaners do, and it gives the added benefit of extra protection
against acid rain damage.

Chemical cross-linking Is the key to the effectiveness of

the Liquid Glass Total Appearance System. Each highly-

refined product in the system bonds with the next for maximum
protection and beauty. No other appearance system works as well.

We do not private label or manufacture an * Advanced"
version of any of our products. Never have, never willl in
fact, once you experience a touch of ‘Glass™, you'll never
settle for less.

Call now, toll free: 1-800-548-5307
for the name of your nearest
Liquid Glass Products Distributor.
In N.J., call (201) 387-8755.

LIQUID GLASS ENTERPRISES, INC.
PO. BOX 1170, Teanack, MJ 07888 USA

£ Cooprgngnt 1985, 19910 Lt Gl E risepmes. inc Al Flighns Reserendt L inusd Gias & Conndie i 5 O i g Wdirsaia of | o Gless Frismmes, inc



ANOTS, YOUR CAREER'S NOT
NLY THING ON THE MOVE.

Talk about rh:, LN track! Today’s Navy has what it takes
to move both you and your career.
Move you with the excitement of working on some of
the world’s most sophisticated high-tech equipment. Move your
career with exciting opportunities in aviation, electronics,
telecommunications and healthcare.
You can get state-of-the-art training in one of over 60
fields. And have challenges,
i s E The Nor's iy erience pones iy of b
responsibilities and growth techchalenges, ik working m i uided sl i
potential that other companies can't offer a person your age.
2 You'll learn leadership skills, the value of teamwork and how to
handle pressure. The very things you need to chart a successful
course into the future,

Interested? Talk to your Navy
T-,-ui-'udm Navy experience, Recruiter today. Or call 1-800-327-NAVY.

o Gofe % Then get ready to make your move fast.  yoU AND THE NAVY,
Because in today’s high-tech Navy, you only go one way: Full speed ahead. Fl.ll..l. SPEED AHEAD.
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OWNERS REPORT

SATURN

FEBRUARY 1992

A home run for the home team.

BY MICHAEL LAMM, Contributing Editor; PM Photos by Mike Gaspar

® The Saturn wasn't really planned to be a rival for the
Honda Aeceord, Ameriea’s best-selling passenger car.
The original targets were two smaller imports—the
Honida Civie and Tovota Corolla,

But by making their car slightly larger than the Civie
and Corolla, the Saturn product planners wound up
squarely in the Accord camp, with a car that costs, on
average, 53000 less.

This goes well beyvond mere dimensions. When we
compared this survey with our most recent Aceord
Owners Report (see page 43, Sept. '91), we found that
series for series the two cars produced very similar
owner responses in ailmost every scoring category.

Accord owners reported fewer mechanical problems,
but Saturn dealers corrected problems more quickly
and with less hassle. In fact, Saturn dealersseem to be
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taking better care of their customers than Honda deal-
ers, an opinion that's reflected in the latest J.D. Power
Sales Satisfaction survey.

Without belaboring the Accord/Saturn comparison,
it"s pbvious that GM has done an excellent job in a very
competitive market segment. For a new American car
to come along and mateh the best-selling car in the coun-
try—{or 23% less in average price—says 4 lot.

To review: All Saturns are front-wheel drive.
They're available in two body styles—coupe and 4-door
sedan—with two variations of the same engine: an alu-
minum block, iron-sleeved 1.9-liter (116-cu.-in.) 4-eyl-
inder. The difference between the two lies in the eylin-
der head. The performance version has dual overhead
camshafts, 16 valves, a9.5:1 compression ratio, port in-
jection and a free-flowing exhaust, good for 124 hp at

23




SATURN

Orwmers praised Saturn’s dlassic white-on-
black analog Instruments.

H600 rpm and a very flat torgue curve.,

The garden-variety version has a
single overhead cam, eight valves, a
9.3:1 e.r. and throttle-body injection.

Satum'’s seats and roonTy interior were high

on the list of best-liked features.

It develops 85 hp at 5000 rpm and 107

ft.-lb, of torque at 2400 rpm.

There are two transmission choices
—an electronically controlled 4-speed

Wmlmmwmﬂm'sm 16
vahve Four, but criticized noise levels.

automatic or a 5-speed manual. Final
drive ratios—4.06:1 for the manual,
4.133:1 for the antomatic—are the
same for both engines.

SUMMARY OF 1991 SATURN OWNERS REPORTS*
Total miles driven: 2,149,538 Handling: Poar L0 Brakes A0
Avernge miles driven: 62889  Excollent 77.6% Comfori opinion, rear senis: Shift linkage 7.9
Purchase price: Good 20.9 Excellent 3L.7%  Alrconditioning 5.8
Average 11,744  Average 1.6 Goaod Th Transaxle b4
R.I.I'I,E' 15,100  Poor 1] Averuge 151  Did you repair it yourselT
Why did you choose the Batum? lir-.i.{-u-nﬁ-;ﬂ Poor a0 M 95.0%
Price/valoe 51.%%  Excellent B6.1% Specific likes: Yes 5.0
Styli 50.0 Gond 0.2 Stylin 62 7% Dealer repairs salisfactoryT
I!Iada- n .8 - | Average 28 l-hnilﬁmv 46.2 Yea BE. 5%
Operating econom 14.8 Foor 0.9 Economy 412 Mo 13.5
W 1L0 Owerall performance: Comfort/rosminasss 243  Denler service opinion:
: features 0.2 Exce 67.9% Price =T Excellent T0.6%
"'E' mpg, cityhwy.: = = (j--ni dgg v 182 E:m-rl 2.9
A manial A5, VEPLEE , Specific ikes: VErnge 4.4
l—sm:umrmuc #5827  Poor 0.5 Rattles, noises 20.1%  Poor 1.1
Body style choice trol Inyout: Mo complaints 5.2 Number of vehicles owned:
d-door sedan 6%  Excellent Ta.0%  Automaticshoulderbelts 12,3 This vehicke only 24.5%
Couy 1.4 5.4 Upholstery 9.9 Two vehicles 47.3
Model choice: A L6 Insufficient power 1.2 Three vehbches 17.2
Saturn BL (base) 11.1% _ Poor 0.0 Drips from rain gutters 5T Four or mare 1L
Satorn BL1 2840  Instrumentat Rear headroom bd nei
Saturn SL2 48,6 Excellent TE.5% ﬂ'ﬁadm 51.9%
Satarn SC (coupe) 114 Gl 6.1 uce rattles and/or noises 18, 1% 44.3
Engine chobes: Average 1.3 Novchanges 10.8 E%Iil..ll 4.8
Dohe 16-valve Foor 0.0 Poor [1X1] More powerful hase 10.8 Aﬂj tributbon af swners:
Sohe B-valve Four 400 Dwiver sighilines: Different apholstery 8.6 nider 25 0.0%
misgion ¢ = Exeellent 66.6%  Airbags B& 49 46,9
f-epeed mu:m.nli-:' G2.8% Good LT Improve sutomatic belts B2 Blb-phus BT
[erpueed m- 47.1 Average L8 Mechanical trouble?
I'EI Poar 0.3 Mo Td.6% Based on your experience, would
xcel 52.9% Comfort opinion, front sesis: Yes 6.4 .'Fuﬂbl-l.r ™ ngain?
.h %g Excellent g'l'?r‘ll What type ; hfl.lr:ﬂﬂ-lf %I'ﬁ-
'ﬂiﬂ-ﬁe Good . Sunroof stic tll.kj' mor lﬂ.ﬁ “I:!t! a
Four 1.0 Average L& Eleetrienl problems 29
* Percentages might not equal 100% due to rounding up or insufficient data.
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In our survey, 6% of the owners
chose the more potent dohe Four, Of
the owners who complained about ac-

celeration—about T%—most had cho-
gen the sohe with an automatie trans-
mission. Surprisingly, both engines

delivered virtually identical mpg.

All vertical body panels are plastic,
with a sturdy steel space-frame un-
dermeath. The hood, roof and decklid
are sheet steel. The big advantage of
plastic bodywork is its resistance to
rust and small dents. 1t's also easier to
replace and lends itself to less-expen-
sive atyling changes.

Like it= imported competitors, the
saturn comes loaded with standard
equipment., Saturn offers A and B op-
tion packages, but relatively few oth-
er extras. Antilock brakes with rear
dises cost $895 and were ordered by
18.3% of our respondents, Those who
have ABS reported good perform-
ance, with no pedal feedback.

The Saturn’s electric sunroof, a
3530 option, gave the most trouble of
any component. Some 17% of our
owner group cited snags with sunroof
cables or bad switches. These and oth-
er problems were repaired under
warranty.

When it came to warranty or other
work, our owners returned excep-
tionally high praise for their dealer
service departments, Dealer repairs
were satisfactory in 86.5% of all cases,
com to 75% for the Accord.

The Saturn’s price/value ratio was
the main reason for buying. Styling
ranked a strong second, with “Made
in America” not far behind.

Performance also got generally
good marks. The Saturn SL2 sedan
and SC coupe are equipped with a
sporting suspension that includes
front and rear antiroll bars and more
aggressive spring and damping rates,
All models have variable-assist power
steering. Thanks to these features
and good chassis design, the Saturn
scored well in ride, handling, steering
and braking with most owners.

On the downside, 20.1% mentioned
rattles and noises. A number of own-
ers wished for airbags, which won't be
available until 1994, There were also
complaints about the automatic shoul-
der belt.

The all-important survey question
—based on your experience, would
you buy a Saturn again’—generated a
rousing 83.4% yes. That's only four
l.;:h:entag;e points behind our all-time

st, the Lexus LS 400, and less than
one point behind the Acura Legend,

Given the fierce competition at the
smaller end of the automotive mar-
ketplace, it was clear going in that
Saturn was going to have to try hard-
er than most to succeed. And it seems
that's just what Saturnisdoing. M
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Styling was what mast owners liked best about their Saturms, Rust- and dent-resistance and
easy replacement of the car’s plastic body panels also drew pralse.

® I's not always easy o get excited
about American small cars, but the
Saturn has been a happy exception.
In testing (see Saturn Showdown,
page 21, May "91), on the street and
evan on the racetrack (see Molor-
sports, page 110, Dec. '91), it's been
consistently impressive, and we're nol
surprised the owners like their cars,

We are surprised—pleasantty—at
the early performance of the Saturn
dealer body. Fasl, reasonably priced,
low-hassle service is rapidly becom-
ing the key to getting ahead intoday's
car business. Thanks largely to
Acura and Lexus, good dealer ser-
vice has become a buying priority,
and customars simply won't put up
with the old you-can-maybe-have-it-
back-next-week approach. Saturn
has obviously done its homework on
this score, and judging by our survey
it's paying dividends.

The car itself is exceptional in two
respecis—performance and interior
volume. The dohc 16-valve version of
Saturn’s new 1.9-liter aluminum en-
gine provides snappy acceleration,
even when il's mated with the 4-
spead automatic transaxle, and our
fuel-economy experiences with the
car largely parallel the numbers
turned in by our survey group.

We also agree with those owners
whao disliked the B5-hp 2-valve ver-
sion of the engine: sluggish de-
scribes it best, and we strongly rec-
ommend the 16-valve edition.

The new car's handling is, 1o us, ils
most impressive trail. Saturn did its

The Dividends Of Homeworic

homework here, loo, carefully dis-
secting and ing nimble little hot
rods like the Acura Integra before de-
veloping the chassis. The resull is ex-
naphonal',rm'isp tum-in and transient

The uHI-maIa proof of Saturn's
chassis development program came
last fall, when Peter Farrell won the
IMSA Firehawk Touring Class driv-
er's championship for Dave Rosen-
blum's Valvoling/ICY team. This se-
ries Is for streel stock cars, and for an
all-new car from an all-new manufac-
turer to win the first time out is rare.

Mot everyone wanis to go racing, of
course, and for most drivers comforl
and convenience are more important
than agility. The Saturn gets some
mixed marks on this scora. It's roomy
—the design team’s use of interior
space rivals something from Honda
—and the seating is excellent. Con-
trols are well marked and located,
and driver sightlines are good.

On the other hand, the trade for
crisp handling is more ride harshness
than you'd find in @ competing Japa-
nese car. There's also substantially
more engine noise, something Sat-
wrn is working to fix in "92 models.

These are not insignificant criti-
cisms in a car that's going to see a lol
of family duty. Nevertheless, we think
the Saturn's virtues—excellent han-

diing, lively engine performance, su-
perb brakes, resilient plastic body

panels, roomy interior, thoughtful de-
sign for routine serviceability—far

outweigh its faults, —Tony Swan
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THE TECHNOLOGY OF

THE OLYMPICS

Our athletes use sports science to go for the gold.
BY FRANK VIZARD

® The differences in gold, silver and bronze medals in
the Olympics are measured not just by the color of met-
al but in hundredths of a second and in millimeters. At
the Olympic level, athletie performance iz near-perfect
and improvements are incremental.

Yet, these incremental improvements are what sepa-
rate winneys and losers. Taking an athletic perform-
ance up anoteh is to enter an elusive landseape with few
signposts, Increasingly, technology is being used to
help U.S. Olyvmpians take the final step on the road to-
ward perfection.

Much of the technology used to improve the perform-
ance of our Olympic athletes is developed in Building 22
on the grounds of the U.S, Olympice Training Center in
Colorado Springs, Colorado. Nestled within sight of
Pikes Peak, Building 22 houses the Sports Science Divi-
sion of the U.S. Olympic Committee (USOC).

Under the direction of Dr, Jay Kearney, and staffed
by many former Olympians, the Sports Seience Divi-
sion uses a multidiscipline approach involving depart-
ments for biomechanies, physiology, psvchology, com-
puter science and engineering. Yet compared to the

- b - D R

Lhie s <ities e DR R

sports science efforts of other countries like Germany
and Russia, the U.S. effort is understaffed and under-
budgeted,

Despite the lack of resources, a Tom Swiftian ap-
proach that stresses ingenuity is vielding impressive
results, especially in the so-called high-technology
sports like bobsled, luge and eyveling. And while all
these ]IJ"l.l.iI:‘l.“I..'" are coordinated in Building 22, a lot of
other work is done by researchers at the Olympic Cen-
ter in Lake Placid, New York, individual sports
associations, and by corporations and individual
volunteers who lend their expertize and techni-
cal facilities,

Two of the most helpful tools being used to 1
improve athletic performance are the personal i g
computer and the video camera. Coaches have -

been videotaping athletes for a long

time, but now they are able to

view body motion in a more sub-

tle fashion, thanks to the per-

sonal computer, ]
UUsing software de-
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A videotape of an ice skater’s performance is converted to a stick-

figure [abowve) or a full-motion [right] display on a personal
computer for closer analysis by coaches.
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Triple Axal

veloped by Peak Performances Technologies, Ine., of
Englewood, Colorado, an athlete’s videotaped per-
formance can be displayed on a personal computer
sereen as 4 series of graphic images. For example, avid-
eo of an ice skater leaping and turning in midair can be
displayed as a series of stick figures. By looking at an
athlete in this manner, it's easier to note the position
and angles of arms, legs and torso during the jump. A
graph showing the athlete’s center of mass or bal-

anee can also accompany the stick-figure display.
Similarly, a computer graphic can also be geney-
ated to show the complete body
motion of a skater doing a triple
axel, for example. What coach-
es are looking for is a certain
“signature trajectory” that is
matched up against an optimum
performance like that of former
{ Olympie skater Seott Hamil-

f
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ton, for instance. This technique can
applied to any sport.

hile computer science now
reaches across the breadth of Olympic
sports, some measuring devices are
sport specific. Lugers, or sliders as
they call themselves, are using special
handles on their sleds to measure the
horizontal and vertical forces being
used at the start of a run. By working
on techniques that eliminate the ver-
tical force, sliders can start quicker
and go faster.

Archers and shooters of every
stripe, meanwhile, are using lasers
attached to their weapons to improve
their aim. Cyclists are using “force
pedals” that analyze their pedaling
motion and the subtle twisting and
turning movements of the foot that
may cause variations in performance,
And in the bobsled, teams are using
simulators that react to changes the
driver makes during a rumn.

Perhaps the area h-emg investigat-
yields better athletes.
A laser attached toa
bow lets an archer
shoot straighter [top
left). Lugers grip

ed by the most people is drag, defined
as the amount of resistance an object
experiences as it moves through air or
water, In kayaking and canoeing, for
example, researchers—led by Eric
Hauglilt, a seientist who normally
does most of his work for the NASA
space program—have redesigned the
men’s single kayak with an eye to-
ward drag reduction. The Eagle 11
kayak has 2% less drag than the
Eagle I—a boat paddled by Greg Bor-
ton for a gold medal in the 1988 Olym-
pics. The decrease in drag theoretical-
ly translates into an increase in speed
of 2 boatlengths over 1000 meters,
Additional speed in all kayaking and
canoeing events may be provided by
an as-yet secret paddle design that
not only reduces drag but also in-
creases lift for faster propelling.

Drag reduetion is also eritical to the
suceess of the bobsled team. Working
as most countries do with a sled of
Italian design, the 1.S. team never-
theless has made substantial modifi-

cations. The front cowl now extends
to within 3 in. of the driver instead of
1 ft., thereby reducing drag 3.8%.
Filler material along the upper inside
of the crew cavity further reduces
drag 5.3%. Adding dimpled patches to
the helmets and slightly reshaping
the rear end of the sled reduced drag
by another percentage point. A 10%
reduction in drag translates into a
speed increase of 0.1 second—a big
improvement when you remember
the U.S. 4-man bobsled team lost a
bronze medal by 0.02 second in the
1988 Olympics.

Sliders will also be using new aero-
dynamic tricks to reduce drag in the
luge. Designed with the help of 3M
Corp., sliders will be wearing a new
helmet lens that provides better
“look-down" viewing while optimiz-
ing airflow. 3M also worked with
coaches to develop a new spiked glove
that is better able to transfer energy
from the wrist to the fingers during

- the start. Wind-
tunnel testing and
a new system of
better balanced
weights were also
developed with
the aid of 3M.

Old bicycling re-
cords should be
shattered by min-
utes, rather than
just the typical
seconds, thanks to
a new drag-re-
ducing innovation
called aerobars. A
U-shaped bar that's
mounted over the

- center of the han-
dlebars forces the rider to tuck his
arms closer to his body. This change
in body position creates a smoother
airflow around the cyclist. Aerobars,
not used in the 1988 Olympics, have
already been eredited for some spee-
tacular vietories—most notably,
Greg LeMond's come-from-behind
victory in the 1989 Tour de France.

New research is even allowing
.22-caliber bullets to fly straighter,
Called UltraMateh, the ammo being
used by Olympic shooters uses more
refined gunpowder particles and the
bullets are made to closer tolerances.
The problem with standard ammo is
that if bullets don't seal uniformly i
the back when they're fired, they
don't go straight. UltraMatch bullets
fly straighter and provide a tighter
spread in events where a 10-bullet
cluster must be fired across a 10mm
target, for example.

Not every innovation developed by
sports scientists automatically leads

{ Plense turn to page 129)
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WORLDCASTING
THE GAMES

New technology promises an olympic viewing experience.

BY MURRAY SLOVICK

® At first glance, luge would appear
to be a4 Winter Olympic event custom-
made for the American television
audience. It has the attraction of
great speed, an element of danger as
the luge hurdles around glistening ice
curves, rattling the hones of the hue
man projectile elingingtoit, and whal
America alwavs wants! a clear-cut
winner determined by time, not by
subjective judging.,

Nevertheless, Frank Quitoni, se-
nior director of Olympics coverage {or
CBS, and Mike Pearl, CES eoordinat-
ing producer for the 16th Wint
Olympiad from Albertville, Franee
face a challenge of, well, olympic pro-
portions. They are keenly aware that
keeping U.S. viewers from reaching r

for the channel changer while unfa-
miliar athletes glither down the luge
run will require a broadeast with
same extraordinary technieal ele-
ments, including live action shots
from the sled itself, dazzling comput-
er-penerated graphies and super-
slow-motion analysis. Quitoni and
Pearl, along with coordinating direc-
tor Bob Mattina and the rest of the
CES Sports team, will lean heavily on
technical wizardry to hold their audi-
ence simply because the 11.5. is preoe-
cupied with gold medals. And, bar-
ring a miracle, we are not going to win
gold in the men's luge, a sport domi-
nated h_'n. l|':1||'I_ll'l|-':_l|| countries. In-

CHS'CRAIG BLANKEMNHDEN PHOTO
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WORLDCASTING THE GAMES

deed, apart from figure skating, ice
hockey and perhaps Alpine skiing or
speed skating, most Americans con-
sider many of the cold and frosty
gports of the Winter Olympices boring.
When did you last experience the
thrill of victory in the biathalon (a
combination of rifle marksmanship
and eross-country skiing) or the Nor-
dic combined (ski jumping and cross-
country skiing).

Boring, in TV Land, translates into
low ratings, and low ratings means
less advertising income, which is real
bad news when you've spent millions
for the rights to broadeast the event
as CBS has. So the folks at Black
Rock, on 5Tth Street in New York
City, are counting on new television
technology to take you right onto the
course, let you see what the athlete
sees, hear what he hears—in short,
give you the kind of eloseup feeling
you cannot get from standard camera
positions and standard telephoto lens
shots.

What was once marginally interest-
ing is now visually arresting, or so
TV executives hope. Networks are
armed with new, special tools to do
the job. One big tool is a remote-con-
trolled camera, described by Quitoni
as "about the size of a lipstick case,"
which eould be put on a luge sled, for
example, as it races down the course.
These thumbsize cameras are manu-
factured by Toshiba, and are 2-piece
units with a tiny lens assembly in the
“head unit” connected by cable to a
second gmall box, ecalled the CCU
(camera control unit) containing the
electronics, which can be as far as 100
ft. away.

The tiny $3500 cameras are com-
letely self-contained, using 12-volt
attery power, and receive instrue-

tions and transmit video signals via
RF microwave transmission. 1f you
follow sports on TV, you've probably
geen previous versions of the small
Toshiba cameras in use; at the net in
the U.S. Open, on stock cars and
aboard America's Cup boats,

The newest model of the super-
minicamera, available for use in
Albertville, is dubbed the IK-M40A.
Toshiba says its tiny CCD pickup is
capable of delivering surprizsingly
high resolution—460 linee—and fea-
tures improved signal-to-noise per-

formance. The camera WI" be modi-
fied with special shock mounts to
withstand the vibration and centrifu-
gal forces of the luge run. [t may also
be equipped with a remote-controlled
pan/tilt device so the director can
change the camera’s field of view.

The camera also has a high-speed
electronie shutter to capture fast-
moving action. bhutter speeds vary
from the standard /g, second all the
way to '/, poo of @ second.

Seeing what the camera sees is no
easy task. Since the mierowave video

signal from the
small Toshiba
camera requires
line-of-sight con-
nection to the re-
ceiving unit, CBS
needed to set up
signal links on the
turning, twisting
luge run. The CBS

Toshiba's tiny lipstick camera will deliver big pictures.

30

engineering team

decnlerl to send the camera sipnal via
radio waves to a hovering helicopter
above the course, which, in turn, will
transfer the signal to the broadeast
center. All of this depends, of course,
on the cooperation of the weather,
Neither miniature video cameras nor
helicopters work well in a blizzard. 1f
the high-tech system cannot be used,
standard backup coverage is planned,

Cold weather will also prompt CBS
to use unmanned, remote-controlled
cameras that reduce the need for shiv-
ering cameramen. Mattina says robo-
tic cameras will be placed in station-
ary positions at the new $30-million
Olympic bobsled course at La Plagne
(the eameras will be imbedded in the
course itself) and on the 90-meter ski
jump at Courchevel to let viewers see
the Jumier from umque angles. The
network also plans to put micro-
phones on the lip of the ski jump. The
whoosh of the jumper going airborne
“sounds like an airplane taking off,”
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CIRTY, MOLUTIERS
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says CBS producer Pearl,

As many as 25 unmanned Hitachi
Denshi HV-C10 cameras, which are
new-generation, higher-rezolution
versions of off-the-ghelf industrial
video products, may be used at the
Games, The cameras employ three V-
in. COD imager chips generating 680
TV lines of horizontal resolution and
measure Gin. long, 4in, wide and 4 in.
high without a lens, The bavonet
mounted Fujinon or Canon zoom lens
for the HV-C10 adds another 3 in. to
the length dimension. CBS's Mattina
says spectal housings have been built
for the cameras to protect them from
'|.|'.Il' il.'i'. SN0W ;I.I1I| |_'H|1|_ _3_||n||, HE R ERY
camera mount has been desipgned for
the minicameras so if there is a prob-
lem, they can be changed in a couple of
hours. The camera's signal is sent by
coaxial cable toa mobile video-editing
van it the sports venue,

From the editing van, the video and

P leese L b pioe J290)
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At the Winter Olympics, CBS will use fiber-
optic cable, microwave or satellite trans-
missions from each venue depending upon
lecal conditions. The video signal is then re-
layed from the broadcast center in Mou-
tiers to satellite uplink stations in Albert-
ville and Pleumeur. The satellites bounce
down the signal to receiving stations in

New Jersey and Staten Island, New York.
From there, it is relayed by fiberoptic cable
to CBS studios on West 57th Street In New
York City. Anather fiberoptic link brings
the signal to Group W for satellite transmis-
sion to the rest of the country. Below. tech-
nicians look at a variety of camera angles
simultaneously.




ALL THE CAR YOU'VE EVER
WANTED SHOULDN'T COST

ALL Tt

'T.-I"

W,

IE MONEY YOU'VE

EVER SAVED.

CHEVROLET
CAPRICE CLASSIC

The 1992 Caprice has

come a long way since
it became Americas
best-selling tull-size car.
Yet it still retains the tra-

ditional values that got safety features. And its
it there. Rear drive. Full COrroSIon protection is
perimeter steel frame. unsurpassed. Its really
V8 power. ¢ But there’s no wonder that the new
much more. It's roomy, Caprice has received
quiet, smoath, comfortable, such a warm reception.
aerodynamic and has Obwiously, its the new
a long list of standard stanclard for affordable,



tull-size luxury And
one well within your
means.

1992 Caprice Features:
o Standard Bosch 4-
wheel anti-lock brakes
(ABS), = Drivers-side

dir bap. * Standard air

conditioning, = Delco
steren, ® Full-coverage,
no-deductible, 3-vear

36000-mile Bumper o

Bumper Plus Warranty

[or 1992 models?
* 2-hour Roadside

Assistance for 1992

models. See your dealer

for details.

THE HEARTBEAT
OF }}MERIFA 1S
WINNING:
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THE MECHANICS OF

SIINGR

Guiding a pair of knife-edged composite boards down an undulating slcrpe
at 80 mph, the machinery of man is taxed to the limit.

BY ABE DANE, Science/Technology Editor
PM lllustration by John Berkey

® Hunkered down in a bullet-like
tuck, the downhiller's drag coefficient s— P
is shaved toaslick .28. By holding this .
wind-tunnel-honed position, he slices ®
through the air at 80 mph with only 18 ¢
pounds of resistance. The powerful

extensor muscles of his hips and =]
thighs flex and relax in phase with >
the pounding corrugations of the e

snow, while hig upper body ;

barrels down the slope

unperturbed.

To gain EOME sense
ofthe mar- s vel of this mecha-
nism,con- sider that most car-
makers can only wish for drag coeffi-
cients better than .30, and that fully
active automotive suspension sys-
tems are only now emerging from the
laboratory. But that's just the begin-
ning. Watch what happens when he
enters a turn.

Approaching a gate, he breaks out
of his tuck, more than tripling the
aerodynamic forces working against
him. Extensor muscles tighten in his
right thigh, concentrating weight on
his right ski, while hip flexors retract
his left ski off the snow. Balanced thus
on a beam of flexible composite 214 in,
wide, he drives his right shin forward
against the stiff cuff of his boot and
swings his hipe to the left, The ski
rolls onto its sharpened steel edge and
bites into the snow, its flared fore-
body bending upward to carve an are-
ing path across the hill.

Lateral g-forces build as the ski
claws around the turn. He leans far-
ther inward to counter them, keeping
his center of gravity precisely in line
with the combined centrifugal and
gravitational forces. Arms are de-
ployed slightly to fine-tune the deli-
cate balanee. Constant adjustment of
his course is accomplished through
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Using The Forces

Red vectors the forces ail skiers must master. Pulling
straight down from his center of mass, gravity holds him to the
snow and propels him along the slope. Perpendicular to that,
centrifugal force drives him outward away from the gate.
Resisting both are the vertical and horizontal reaction forces,
representing the snow's support of his outside ski and the
Iateral adhesion provided by digging in the ski's edge. The
resultant force line passing up through his shoulder describes
the path along which the combined centrifugal and
gravitational forces oppose the combined reaction forces.
Green lines reveal geometry of body segments,

35



THE MECHANICS OF SKIING

Flexible Flyer

Luxembourg's Marc Gi

movements of his skis.

chn.ngi—‘-.-: in ski H]E_‘E ILI‘IE'I.E’. contraolled
by contractions of his massive hip
muscles and refined by smaller move-
ments at the knee.

At the most extreme point of the
turn, where gravity comes into clos-
est alignment with centrifugal force,
he carries as much as 2% times his
weight on his outside leg. The power
output of his straining muscles ap-
proaches 1400 watts,

Az the forces near the limits of his
strength and of the ski's lateral ad-
hesion, he widens his turn radius un-
til he is aimed toward the next gate.
The sideforces subside, and he pulls
back into his tuck.

The whaole process has taken less
than 2 seconds. In that time, a tor-
rent of visual and tactile cues has
been processed, millions of neurons
fired and hundreds of muscles
tensed and relaxed. The result: A
gracefully curved line inseribed in the
snow, with energy losses to skidding
and air friction kept to a minimum,

Survival of the fastest
The object of alpine ski racing is sim-
ple: T'o win, a racer must convert alti-

3

i, who has won the
overall World Cup champlonship four times, provides
a model of modern slalom. Note the smooth, direct
course of his upper body In contrast to the radical

E|

tude into speed, potential energy into
kinetie, more efficiently than his com-
petitors, while taking the most direct
line feazible throngh the gates. Yet in
practice, there is nothing simple
about it. “Of all Olympic sports, it is

Cad/Cam may improve speed-siiing helmets.

perhaps the most complicated,” says
Olle Larsson, program director at the
Rowmark Ski Academy in Salt Lake
City, Utah. High speeds and a rugged
mountain environment introduce a
flood of ever-changing variables.
Responding to this challenge, mod-
ern racing technique builds on a long

CHLE LARSSON ILLLATRATION [TOW); S5PEP PHOTO

chain of improvements in equipment,
and on an evolutionary process in
which each year's winning styles are
analyzed and copied.

In 1968, the last time France hosted
the Olympics, loeal boy Jean-Claude
Killy swept all three alpine events—
slalom, giant slalom and downhill, His
style capitalized on two key advances:
fiberglass skis and stiff, plastic
boots. Since then, these technologies
have evolved in step with advances in
technique,

Unlike their predecessors, mod-
ern skis flex to follow the curvature
of a turn. Rather than skidding
around gates, skiers today rely on
their skis' natural tendency to bend
when set on edge. This arises from
the fact that skis broaden slightly
near the tip and tail—a characteris-
tie called sidecut—so that edging
makes them arc up at the ends and
sag in the middle. Onece the ski is
foreced into this curve, the skier
rides it around the turn, distributing
his weight for maximum lateral
adhesion and minimum forward
friction.

In recent vears, refinements in
flex patterns, matched with more
pronounced sidecuts, have produced
skis that are capable of turning more
sharply. This is particularly impor-
tant in slalom, where the gates are
closest together. But it has also af-
fected giant slalom and the new super
G event by allowing skiers to make
very brief turns that carry their cen-
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ters of gravity on a more direct line.
As equipment improves, top coach-
es strive to find ways of exploiting it.
"A great coach has the eyes, and he
can spot the energy leaks," says Dr.
Steve Johnson, director of sport sei-
ence for the U.S. Ski Team. But at the
highest levels, the margins between
victory and defeat are so small that
they often defy huoman perception.
More and more, coaches are

mated sequences of digitized stick fig-
ures (see “The Technology Of The
Olympics,” page 26, for more detail).
Although painstaking to generate,
the stick figures permit exact meas-
urement of the angles between body
segments, and can isolate very specif-
ic aspects of form. Also, the computer
can analyvze a sequence of figures to
find points where a skier loses speed
or skids out in a turn. As a result,
coaches can ?in point the mistakes be-
hind minute losses of energy. “It's like

low-speed wind tunnel.
“The concept is to view a ski racer
like a dart,” says Holden. That ap-
proach proved itselfin 1984, when Bill
Johnson became the only American
ever to win a gold medal in the Olym-
pic downhill. According to Holden,
Johnson's wind-tunnel-tested low
tuck was so formidable in the
straightaways that other countries
took to designing rougher, twistier
courses to prevent him from using it,
The skier-as-dart parallel iz even
more apparent in speed skiing, where
racers wearing leg fairings, stream-
lined helmets and airtight,

shoring up their instinets
with science,

I met Johnson last winter
at a clinic for the U. 5, Ski
Team in Vail, Colorado,
where this trend was made
clear. Sponsored by Visa

form-fitting suits plunge at
speeds up to 13% mph, At
those speeds, spills common-

U.5.A., the event applied a
variety of high-tech tools to
the problem of winning
Olympic gold medals.

Elements of style
Under scrutiny were several
crucial aspeets of racing form
and human funetion. The
most basie of these is hio-
mechanics, which uses sim-
le laws of physies to shed

ly result in second-degree
burns from friction against
the snow,

Debuting as a demonstra-

tion event at Albertville this
year, the sport requires ath-
letes to be perfectly attuned
to aerodynamic forces. Ski-
ers usually begin to plane a

fraction of an inch above the
snow around 110 mph. Thus,
the only way to retain control
is by keeping a clean, sym-
metrical tuck.

To boost the U.S. team’s
chances, a nonprofit consor-

ight on highly complex pat-
terns of movement (see lead
illustration). To help coaches
pick up subtle nuances of technique, a
team under the direction of Dr.
Charles Dillman set up a system to
produce 3-dimensional computer
models of the skiers.

Using a pair of synchronized video
cameras, Dillman's group took ster-
eoscopic footage of each racer's pas-
sage around a slalom gate. After-
ward, technicians viewed each frame
of video on a PC and marked the
body's joints with a mouse, Process-
ing with special software yielded ani-
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Ilumpunhnlrl;ﬂmfrmhwtm to turning stance
In Calspan wind tunnel. The tralning helped him win a gold in "B4.

magnifying the performance with a
microscope,” commented one coach.

Al

While biomechanical finesse may be
the key to winning slower events, it
takes a back seat to aerodynamics in
the downhill. Dr, Michael Holden, a
certified ski instructor and staff scien-
tist at the Calspan labs in Buffalo,
New York, has addressed this aspect
of the sport for several years by train-
ing members of the L{S. teamin a

LIS SKIMNGCALSRAN PHOTC

tium of high-tech companies
called the U.S. Performance
Engineering Program is de-
veloping a new helmet, which they
hope wiﬁ improve safety and aerody-
namice. Although it won't be tested un-
til shortly before the Games, Cad/Cam
and fluid-flow analysis should give it a
leg up on current handmade models.
With this merging of synthetic
streamlining aids and the human
form, the line between man and ma-
chine grows ever subtler, But the
comparison of the two remains just as
illuminating—and just as vital to com-
petitors going for the gold. PM

i¥
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COMPARISON TEST

SPE T LR e I T - .'nhﬂ-*

= = & I "

Cadillac’s new Seville STS
challenges Lexus LS 400,
Infiniti Q45, BMW 525i

and Lincoln Continental.

BY TONY SWAN,
Automotive Editor
PM Photos by Roy Attaway

® Beyond the issue of the new Cadil-
lac Seville's eapabilities, this test
raises another question: What are the
ideal traits of a luxury sport sedan?
As we drove this quintet over the
course of a week-long evaluation, we
pondered this question more and
more.

We think it's fair to say that BMW
set the standard for this class of cars.
But it's clear that the original concept
has penerated interesting interpreta-
tions. In the end, it's a matter of per-
sonal tastes, Each of these cars has its
own personality, and each excels in
one or more traits,

The group

While there are eertainly some other
cars a Juxury sport sedan buyer might
add to his or her shopping list, this
group represents the cars that Cadil-
lac sees as direct competition for the
new Seville in general and the Seville
STS in particular,

Congpicuous by its absence is an en-
try from the Mercedes-Benz 3-series,
which falls closest to the Seville range
in price and is on Cadillac's list of Se-
ville competitors. We think the new
VE-powered 400E, nominally a mem-
ber of the 3-series family, is closer to
the mark, but at $55,800 it falls into a
different price category. In any case,
caught in the midst of model-year
turnover, M-B was unable to supply
us with a test car.

There are also commonalities that
we have refrained from detailing for
each car. For example, all the cars
had airbags as standard equipment,
and all had antilock braking.

Cadillac Seville STS

We've been enthusiastic about this
new-breed Cadillac sinee our first en-
counter, and a week of intense hands-
on did nothing to diminish that entho-
siasm. Quite the contrary. Not only is
the 8TS (Seville Touring Sedan) con-
temporary in style and appointments,
its performance is now a mateh for

i9
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any of the ears in its class.

This is a bigger car than its prede-
cessor—3 in. longer on the wheel-
base, about 13 in. longer overall and
almost 2.5in. wider.

It's also worth noting that the Se-
ville shares no body panels with the
new Eldorado, something that could
not be said for the previous genera-
tion. Only the windshields are inter-
changeable. The design team put all
this dimensional inerease to good use
inside the car, which is roomier in
almost every category, particularly
rear-seat legroom, improved by 3.5
in. Front-seat travel has also been in-
ereased, but we'd still like to see more
front legroom.

The smell and feel of the perforated
leather upholstery lends the right
note of luxury, and the redesign of the
multiadjustable power front seats
provides the lateral support you'd
associate with a car that aspires to
BMW territory.

This also goes for the general layout
and trim of the interior. Classic ana-
log gauges (the standard Seville em-

ploys electronie displays), a clean, un-
cluttered dashboard and thoughtfully
designed, well-located controls sug-
gest European origins. The striped
Zebrano wood trim lends a note of dis-
tinctive elegance.

Like the interior, the outside of the
STS projects an international charac-
ter that's refreshing. In Touring Se-
dan trim, the car is devoid of exterior
ornamentation, with body-colored
moldings, mirrors and grille. 1t's also
gleeker than its predecessor—0,.33 Cd
versus (0,38,

What we like best, though, is this
car's performance. Cadillac’s 200-hp
4.9-liter aluminum pushrod V& is no
match for the Japanese V8s in terms
of top end (a moot point here—the Se-
ville's computer limits top speed to
112 mph), but its torque provides live-
Iy acceleration.

More important, in our view, is the
handling. The chassis team Lﬂ.rﬁ:ated
increased rigidity, something that's
reflected in the heftier front frame
rails and erossmember, In STS tune,
the all-independent strut suspension

EPA interior-volume index. We've also

statistics in all future test results.

Faithiful readers will note some alterations n
this data panel. \We've substituted leg-, hip-
and headroom dimensions for the amarphous

included turning-circle numbers. Look for these

SPECIFICATIONS AND DIMENSIONS

Agility, tasteful interior and exterior styling

are Seville 5T5 strong points. OHVY VB provides
good low- and midrange acceleration.

offers stiffer damping, higher spring
rates (the rear spring is a transverse
composite leaf, a la Corvette), a rear
antiroll bar and a heavier front anti-
roll bar, Front and rear tracks have
been expanded by an inch, and the
new 16-in. alloy wheels are mated to
225/60HR-16 Goodyear Eagle GA
tires.

Behind the bigger wheels are big-
ger brake rotors, and stopping power
I8 impressive,

Both Seville models are equipped
with Cadillac's Computer Command
Ride System, which automatically ad-
justs damping on a basis of vehicle
speed, acceleration (or deceleration)
and lateral loading. While we prefer
gystems that offer the option of driver
adjustability, this one works very
well indeed. The STS, a front-wheel-
drive car, surprised us with its agil-
ity, winning the slalom run and seor-
ing near the front of the group in the
other instrumented test areas.

What this all adds up to is a new
kind of Cadillac, with an exceptionally
high fun-to-drive index. It puts an all-

BABE PRICE! ENGINE/ ENGINE ENGINE/  TRARS- WHEEL- TRACK WinT HEAD-, LEG-, Cuma
MANUFACTURER/ PRICE DISPLACEMERT TP, NET! DAIVE  MISBION  BASELLENGTH FRONTWEAN HEGHT  HIPROOM, FR WESGHT
MODEL AS TESTED {elee) TOROUE (A.b.)  LAYOUT THPE i) fin fim.) fia.) i)
BMW 525i SM OO0 LEDOHC MY 163 @SE0mmd ol 4-npeed 108.7/ 5T BBV F 35817543 3551
538140 152 12404 181 @ 4T00 rpm rear  automatic 158 580 556 AD6434LBED
Cadillac Seville STS sirarw Wil DY 200 @ 4100 oMl bony d-spead RAE Y B0 Téal  FATAMZAESD  aThi
40 086 208 5MA34 ZTSE3000men  lonl mdomatie 2009 B0 G 540 R ITHEALSETH
Infiniti @45 420000 VADOHC 32V 2/ @6000mm!  koml  d-spesd iz 618 e FIAMINSSE 3850
$42 000 Tra it PRZ@E4000rpm  rer  sutomatic 1968 818 563  A:38.243056.4
Lexus LS 400 42900/ VBDOHC XX 280 @ 5800 fpmy  Honl 4-spised 1108 (AR Ny FMAMIASTES  ITSG
S48 055 24313060 280 & 4600 rpm pead sdtomatic 1867 8B 553 FA3SAD4ASTA
Lincoln Continental §30.335 W DY 160 i 4400 pemd fronild 4-ynesd 1080 2 T2P  FORTMATSES &3R8
§31,104 20108802 2 E2S@3000mpm font  automatic 208.1 (18] 556 R I8AGRESES

1. Timas trom a steady-slate 40 0 70 mph. 2. Best spesd achirsed whils seanng firough 8 conas plaoed inline, 100 &. apart. Speeds provids index of transsnt esponse
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American spin on the luxury sport se-
dan coneept, with the added entice-
ment of a price advantage over its
Japanese rivals. For buyers consider-
ing one of the other cars in this group,
particularly the Lexus or Infiniti, we
think the 8T5 is 4 must-see,

Lexus LS 400
Sinee its introduetion, the LS 400 has
generated tons of verbiage, and you'd
have to work hard to interpret any of
it as negative. You certainly won't
find any negatives here, Conceived as
the first offering of a division dedicat-
ed to “the relentless pursuit of perfec-
tion,"” the LS 400 is about as close to
perfect as materials and technology
can make it.

Its dohe 32-valve 4.0-liter alumi-

Big. comfortable and roomy, Lincoln Continental rates high onvalue.
Handling. power of 3.8-liter V6 keep it out of sport-sedan territory.

o

L P T R S
FLUEL INJECTED VB
Ela—— b

num V8 is su-
premely smooth,
quietly potent
and economical
{by luxury-car
standards) in
the bargain—

no guzzler tax
here.

[t's hard to
imagine an inte-
rior more comfortable, more richly
appointed or beautifully finished than

this one. The LS 400 is cathedral quiet
at almost any speed, all the better to
listen to the superb sound system,
Consistent with this spirit of pol-
ished hedonism, the chassis is tuned
to provide exemplary ride quality, as
well as excellent straight-line stahil-

LS 400 suspersion i tops in ride quality, soft for slaloms. Power of 4.0-
liter dohc 32-valve VB is smooth and quiet. Superb interior.

ity. Braking is on a par with the best,
fade-resistant and powerful. Han-
dling is devoid of nasty surprises.

But that area—handling—is where
the izssue of sport-sedan preferences
comes into play. Our LS 400 test car
was equipped with the basic steel-
spring suspension, which we’ve found
to be a bit more responsive than the

ETEERING TURNESD BRAKE FUEL ECOMDMY ACCELERATION FASEING' BAAKING TOO-FT." 200-FT.0 [
TYPETURKE CIRGLE WHEELS/ BYSTEM (MPG EPA chiyiwy.)  0-00 MPH {spc.) ACCELERATION 80-0 MPH SLALOM SKIDPAD SERVICEABILITY
LOCK-TO-LOEN in.) TIRES FRONTREAR PM lest To-MILE [, @ mph] 49-TEMPH(sec) (M)  MPH  (isteralg)  INDEX
Pavr. recirc. ball! T 15 = 7-in., alloy' F: 11.8<in. varied disc/ 1725 e 173 145 5.4 om L}
is 205M5R-15 R: 11.8-in. disc, ABS B 1654 ([ B34
P, fack & prion’ 2000 18 = T, alloy/ F: 10.8-w. waried dibs’ 16725 7 183 104 L] 0.TE L]
285 Z25B0HA-16 H: 11.0-n. disc, ABS 188 1597 @ B5.0
Pwr.rack &pinion’ 373 15 = 6.5<in, alloy’  F: 11.04n, vonied disc/ a2 74 143 133 55.8 orT ]
28 2158EVA-18 R: 11.8+n. disc, ABS 178 1807 & 0.3
Par. rack & piniony  36.1 15 = §.5-in, afloy’  F: 1080, venied e 18723 8.0 14.2 148 6.7 074 5
33 20585R:15 R: 11.8-in. vonied disc, ABS 185 16.18/@ BT.8
Pwr rack S pimion’ 384 15 x B54n. alloy!  F: 10.04n. venied diss’ 18725 a8 178 12 583 .68 5
a7 205TDR-15 A 10.04n. disa, ABS 8.3 16T3@E e a
1. G-lorce genarabed during sleady-stale travel anound & 200-R. dameter circle. Chan number i an avarage of bast ow and cow. 4, Based on 12 basic mainienance functions
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optional air-spring setup. But even
g0, it's on the soft side compared to the
EMW, Infiniti and Seville STS.

Toyota's tradeoff here is for ride
quality, leaving aggressive handling
to the superb new Lexus SC 400
coupe, which offers a much more
sporting setup.

Infiniti Q45

If you prioritize power as an essential
of sporting luxury, here's one that'll
ring your chimes. The Q45's superb
4.5-liter dohe 32-valve alloy V8 pro-
vides serious thrust when you tramp
on the throttle, Even though it’s har-
nessed to the heaviest car in this
group—close to 2 tons—it's easily the
quickest.

We attribute its leisurely passing
times to gearing and a slow kickdown
in the 4-speed automatic transmis-
sion. Aside from that aberration, this
is one potent hunk of refinement.,

There's lots of space inside this big
car, and space equals comfort. Roomi-
ness also applies to the seats, though
they lack the lateral support we asso-
ciate with sport sedans. Interior fit
and finish is consistent with the excel-
lence you'd expect in this group. We
should note, though, that as a subjec-
tive response, our test crew preferred
the Lexus interior trim and styling to
the more subdued G45.

The Q45's handling produced the
most polar range of responses in this
group. Our test car lacked the option-
al ($2800) Touring Package, which in-
cludes Infiniti’s active suspension and

42

Infiniti O45 offers subdued, roomy interior and aggressive suspension tuning. Muscde of 045°s
twin-cam 32-valve 4.5-liter VB engine was the favorite of the test crew.

4-wheel steering. Even so, the multi-
link suspension is stiffer than the LS
400, and the car can be herded down a
mountain road quicker.

On the other hand, it's not too diffi-
eult to provoke the Q45 into over-
steer. We certainly wouldn't call it
tail-happy, but hooking up all that
power requires care,

BMW 525i
BMW built its reputation on sedans
that handle like sports cars, and in
this sense the 5251 is eminently true to
its breed. Although it spots most of
the other members of this quintet a
bunch of horsepower, its excellent
chassis puts it on an equal footing
when it comes to the twisty bits,

That BMW magic comes through
inside the car, as well, with beautiful-

BAWY sense of car/driver involvement.

BMW 5251 189-hp dohc 24-valve Six and
automatic ransmission couldn’t match pow-
er of VB engines. Interior reinforces typical

ly bolstered seats, highly legible ana-
log instruments and a padded, leath-
er-wrapped steering wheel that tells
the driver precizely what the front
wheels are doing. Although the 525i
had the only recirculating-ball steer-
ing system in the group, and a rela-
tively slow ratio, it was the best of the
bunch in terms of road feel.

Like its BMW brethren, the 525i iz
satisfying to drivers who like the
sense of involvement that goes with
knife-edged handling, When the road
begins to wind, it inspires a sense of
confidence and man/machine rapport
none of the other cars quite match,

But the powertrain just isn’t as fast
a3 the chassgis. The dohe 24-valve
straight Six, bumped to 3.0 liters and
189 hp last year, doesn’t produce
quite enough go-power when it's
mated with an automatic transmis-
sion. Even though the 4-speed auto
offera three different shift modes, it
soaks up too much of the engine’s rela-
tively limited power.,

We recommend a 5-speed with this
setup (the only car here that offers
one). Of course, the 209-hp 3.5-liter
53bi is an even better solution. Just
bring another $6000.

Lincoln Continental

The Continental may be one of Cadil-
lac's chosen targets in the market-
place, but it is not a sport sedan. It
lacks the power and handling, for all
the sophistication of its suspension, to
be considered as such.

But for the driver who's not ina
hurry, the Continental offers plenty
—a roomy, comfortable interior, lots
of standard equipment, plush ride
quality, stylish, distinetive good looks
and a price that undereuts this group
by thousands of dollars.

In terms of dynamic properties, we
were very impressed by the big Lin-
coln's stopping power. But the big at-
traction here is value, This is an out-
standing luxury-car buy. P
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Admittedly, the new Ford van conversion
did start with a distinct advantage.

designed to be the highest-

quality van Ford has ever built
S L e A/ Now, the most

' 5. ) conversion-ready full

¢ size van has a new
aerodynamic shape, new

user-friendly instrument

van is the only one that begins

panel, even a new chip-
with body-on-frame construction.  resistant primer. Along with
Mot bad for starters, But only unsurpassed trailer-towing

the beginning. capability, you

Ford Trucks.
The Best Never Rest.

the 1992 Econoline makes it

Everything about now get

improved ride, handling and
absolutely clear; this was steering.

Al mocets excepd E-350. Alr Dap) eflactvenssn oeanc on weanng youl safely bell, &0 svways Duckie up “Beal-Bull” caem
e o BN B of corsumerBponed probiesTs in & sediss of surveys ol all 8191 mocsls desgned and buill in Maorth
Amanca Saies by Division

~ It's a better van to begin with.

What's more, the first driver
air bag in
a full-size
van" sup-
plements

your safety

belt. Rear anti-lock brakes are
standard.

A Ford Econoline van conver-
sion really does give you so
many distinct advantages.

But then, it began with one.

THE BEST-BUILT, BEST-SELLING AMERICAN
TRUCKS ARE BUILT FORD TOUGH
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We believe that every hour The new Delta Bench Band Saw. Two-wheel
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time, blada breakage duse to metal fatigua
That cutting a perfect curve Hinged wheel cover for fast, easy blade
on a quality saw should be sl sl i Bl iovas
part of the pleasure. oo ol
And that blade changes are 113" tilting table. .
a rude interruption of enjoy- y
ment and productivity, ] N
We kept little things like i
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time working than being Scroll Saw cuts an '
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chucks and wranch,
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® Some woods are simply more at-
tractive than others. And, like any-
thing of real value, thesge woods are
often too special to be used just any-
where, It's often uneconomical—and
wasteful—to build a piece of furniture
from an expensive solid wood, such as
rosewood, for example, The solution
is to use the prized wood only where
it’s seen—with veneers.

Although today’s mass-produced
| furniture utilizes veneering for eco-

nomie reasons—with the result that a
veneered piece is often seen as less
than best quality—veneering is a
well-respected faecet of traditional

VENEERING

To capture the beauty of expensive
hardwoods—without the expense—

LISE VENEETS.

AND PHO
ROSARIO CAPOTOSTO
Contributing Editor

woodworking, As well as making
good use of materials, veneering
broadens the spectrum of design pos-
sibilities. Decorative woods normally
unfit for solid construction, such as
burls, or euts from a stump or eroteh
of a tree, now become part of the
woodworker's palette,

A veneer is a thin sheet of wood, of-
ten Yoy in. thick or less, that's glued to
g core called the ground. The ground
can be solid lumber or a panel, such as
plywood or particleboard. When ap-
plied to=olid wood, the grain of the ve-
neer runs parallel to the ground. On
plywood, the veneer runs at a right

angle to the surface, Veneers are usu-
ally applied to both faces to prevent
warping, and a less-expensive veneer
is often used on a hidden side, In some
cases, crossbanding veneers are
placed at right angles under the sur-
face veneers to act as reinforcements.

Veneers usually come in a bundle
with each slice in sequence as it came
from the log. Because each piece dis-
plays a similar figure, they can be as-
sembled to form regular patterns,
Examples include: book matehing,
where two adjacent veneers are
opened like pages in a book; diamond
matching, where four square, diago-
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nal-grain veneers are cut and assem-
bled; and slip match, where veneers
are glued up edge to edge as they
came from the log.

The veneer grain pattern results, in
part, from how the veneer was cut.

-cut veneer is made by peeling
a layer of wood around the circumfer-
ence of the log. These veneers have
broad ﬁm patterns similar to fir ply-
wood. Flat-cut veneer is made in par-
allel slices, and has a grain pattern
similar to ordinary flat-sawn wood.

red veneers are sliced at right
angles to the growth rings on a quar-
ter section of log. Rift-sliced veneer is
similar and is used on oak to produce
striking ray patterns. Half-round slie-
ing involves an off-center rotational
cut that produces a series of consecu-
tive veneers (Photo 1).

Standard veneer comes in a variety
of species and is sold by the square
foot (Photo 2). Pieces vary from4 to 12
in. wide by up to 7T ft. long. Veneers
from burls, erotches and stumps are
smaller. Flexible veneer is a special
type that has a paperlike backing, and
is used for low-cost furniture and re-
newing old surfaces (Photo 3). For the
3?inkest application, Red Devil offers

ood Works (Photo 4). This is a thin,
real-wood veneer with an adhesive

back.

1 Varlous log cuts [clockwise from top
left): flat, rift, half-round and quartered.
Plywood panel underneath Is rotary cut.

3 Standard burl veneer |left) features typl-
cal deformed surface, Flexible veneer of
same species comes flattened.

& Fine-figured exotic veneers include
{from left): padauk (India), Carpathlan elm
burl {Europe ) and benge mottie [Africa).

4 Types of veneer [clockwise from top
left): paper-backed flexible, adhesive-
backed, poplar crossband and standard.

Handling Veneers

Veneers with irregular grain are usu-
ally very bumpy or wavy, and must be
flattened before they're eut. Use a
plant mister or old spray pump dis-
penser to lightly dampen each side of
the veneer, Then, sandwich it be-
tween several layers of kraft paper
and two pieces of ¥-in. particleboard
or plywood. Apply pressure to the
stack with heavy books or bricks for
24 hours. Then, replace the paper and
repeat the process until the veneer
lays flat the paper no longer ab-
sorbs water (Photo b).

Use a sharp utility knife or a veneer
saw to cut veneer. A veneer saw is
better than a knife for cutting with
the grain because the knife may split
the wood (Photo 6). However, either
tool handles crossgrain cuts. To pre-
vent tearout at the end of the cut,
wrap masking tape over the edge on
the cutline (Photo 7).

When the edges are to be joined,
it's best to true them after cutting the

ieces to size. Sandwich the veneer
etween two pieces of narrow
straight stock and then clamp the
stack to a wider board on your bench.

& Use the edge of a straight board to
gulde veneer saw. Saw Is better than utllity
knife far cutting with the grain.

T Use a utility knife to make clean cross-

cuts. A plece of masking tape wrapped at
the end of the cut prevents tearout.

8 To accurately true veneer edges, sand-
wich veneer between boards and clamp to
wider board that supports plane.

Use your on its side to trim the
édge true (Photo 8).
44
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Hammer Veneering

One of the traditional methods for ap-
plying veneer is called hammer ve-
neering. While this technique has
been 1 ly superseded by clamping
with today’s modern glues, it does
have a few advantages. First, the size
of your work isn't limited by elamp or
press size, And, the veneer is always
visible s0 it's easy to make sure parts
are aligned. Finally, hammer veneer-
ing is relatively fast. Unfortunately,
the process can be messy and the
work requires practice.

Hammer veneering gets its name
from the veneer hammer, However,
this tool is a hammer in name only. It’s
actually slid over the veneer surface
to distribute pressure. The process
uses hot animal glue that comes in
flake form. It's mixed with water and
heated in a glue pot or double boiler on
a hot plate. You ean use hammer ve-
neering to apply either a single ve-
neer, or a grouping as our example
shows. In addition to previously men-
tioned tools, you'll also need a scraper
to elean the finished panel, and an
electric iron for reheating glue that's
cooled too quickly (Photo 9).

Once the pieces are cut, and the
plue is mixed and heated, apply glue
to the ground with a brush ﬂEhutu 10).
Then, place the veneer upside down
on the glue-covered area, and apply
glue to the bottom veneer face (Photo
11). Note that the top surface of the
veneer will have glue on it. This helps
the hammer slide freely as you press
the veneer in place. When tl{e bottom
side is coated with glue, flip it over
and position it on the ground. Place
the hammer on the veneer, apply
pressure and move the hammer
across the surface to force out the ex-
eess glue (Photo 12), Avoid pulling the
hammer across the grain.

If you're butting sections together,
use a chisel to serape away excess
glue along the edge of the applied ve-
neer (Photo 13). If the edges of the ap-

lied veneer have distorted and are no
onger true due to glue absorption,
use a utility knife and straightedge to
trim them straight. Also check that
the new joint line ereated by two adja-
cent pieces is true before adding the
next piece. Use a utility knife and
straig];ntedge to trim the edge (Photo
14). If any areas have not adhered to
the ground properly, use an electric
iron set at moderate heat to soften the
glue (Photo 15). After all the pieces
arein place, use a sharp cabinet serap-
er to clean the surface of excess glue
{(Photo 16). Then, carefully sand the
panel smooth.

9 Tools for hammer veneering Include ve-
neer hammer, saw and utility knife, scrap-
er, glue pot, glue and electric iron.

10 After cutting veneers, begin hammer
veneering by brushing hot animal glue

onto ground. Work one section at a time.,

11 Place veneer upside down on the glue
and brush hot glue on the underside. Then,
turn veneer over and place in position.

13 Before applying the next veneer sec-
tion, use a chisel to scrape away glue that

has squeezed out along the joint edge.

12 Press hammer on veneer and stroke
firmily with the grain. Excess glue on ve-
neer face helps hammer slide freely.

el i

14 Use a utility knife and straightedge to
true joint-line edges that may have ex-

panded due to glue absorption.

.,

15 Use a household electric Iron set at
maoderate heat for remelting glue in areas
that may have become unstuck.

16 Remove surface glue and smooth ve-
neers with a sharp scraper. Then, finish

smoothing the panel with sandpaper.
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17 Apply two coats of contact veneer
glue to both the ground and the back of
the veneer. Then wait until glue isn't tacky.

Contact Veneering

Contact veneer glue is easy to use be-
cause it's fast, makesa relatively good
bond and doesn't require clamping.
First, cut the veneer so it overhangs
the ground about ¥ in. on all sides.
Apply two coats of glue to both the

18 Paper sheets between veneer and
ground allow allgnment. Contact glue
takes hold a3 sheets are pulled away.

und and the back of the veneer, Al-

ow hoth coats to dry until they are no
longer tacky (Photo 17).

ext, lay two sheets of paper on the

ground so that they overlap at the

center. Position the veneer on the

ground, and then withdraw one of the

19 Press down the veneer firmly with a
smail roller. Work from middle toward ends

te avold creating alr pockets.

sheets allowing partial contact to be
made (Photo 18). Use a roller to apply
gradual pressure as the second sheet
is withdrawn. Never press too close
to the paper sheet to avoid trapping
it. Follow with a thorough rolling be-
fore trimming the excess (Photo 19),

Pressure Veneering
Pressure veneering is done with ordi-
nary enter's white or vellow glue.
I'n addition to clamps, you'll need two
¥-in. plywood or particleboard cauls
cushioned by pieces of Vi-in. hard-
board. Use 2 = 3 stock for crosshear-
ers and shape a '/ -in. crown on one
edge of each so that when the clamps
are tightened at the ends, pressure
will be uniform across the entire
length of the piece. To spread the glue
on medium to large surfaces, use an
auto-body resin spreader or short-
nap roller. A brush will do for small
areas. Other special needs include a
veneer roller, wax paper and veneer
tape { Photo 20),

Begin by carefully butting veneer
pieces together and temporarily tap-
ing them down to keep them from
shifting. Then, apply the veneer ta
to the seams on the finish side of the
veneer to join the pieces into a single
sheet (Photo 21).

Before applyving any glue, make
sure you have your clamps, ¢ross-
bearers, cauls, hardboard and wax
paper ready. Set up the lower cross-
bearers, caul and hardboard on serap
stock on vour worktable so there's
room for your clamps. Then, spread
an even coat of glue on the ground
only—not on the veneer (Photo 22),

Position the veneer on the ground
and use the veneer roller to drive out
any air pockets (Photo 23). Lay wax
paper over the veneer so it won't stick
to the top caul and clamp the work be-
tween the cauls and erossbearers.
Tighten the center clamps first so that
pressure moves from the panel center

put to the edges (Photo 24). Let the
prlue dry overnight. To remove the ve-
neer tape, wet with a damp sponge
and lift it with a chisel.

To pressure veneer curved sur-
faces, the top caul must be curved to
match the shape of the ground. The
easiest solution is to band saw the

Z0 Pressure uses standard trim-

ming tools. carpenter’s glue and applica-
tor, roller, veneer tape and scraper.

curved ground, and then use the
waste half as the top caul. Apply glue,
lay the veneer on tie ﬁrouncrand ap-
ply pressure with a roller (Photo 25).
Lay wax paper over the veneer and
cover this with six layers of newspa-
per to act as a cushion. Then, install

the clamps (Photo 26).

| Hold veneer pleces in place with mask-
ing tape while veneer tape Is applied to

22 Apply glue te ground only. Plastic

spreader makes good glue applicator. You
could also use a short-nap raller or brush.

23 Lay veneer onto ground and apply
pressure with roller. Work from center out-
ward to avold trapping air pockets.
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Building a press

If you do veneer work on a regular ba-
sis, consider building a small veneer
press (Photo 27). This easy-to-build
fixture will handle panels for door and
drawer fronts, plus other small-scale
work up to 18 x 24 in,

While we built the press with fir,
any strong, clear wood such as maple
or oak would be suitable. Begin by
cutting all parts to exact size. Then
use a marking gauge and square to lay
out the open mortise-and-tenon joints
for the three main frames, and the lap
joints for the bed pieces. Cut the
joints on a band saw.

Lay out the press screw hole cen-
ters, clamp the first piece to the drill
press table and bore the 1-in.-dia. =
1%-in.-deep hole first. Without re-
moving the work, change to a %-in.

bit and finish the hole. After boring all
the press serew holes, assemble and
clamp the frame members together.
Check for square and bore the car-
riage bolt holes through the joints.
Aszsemble the bed pieces with glue
and clamp until dry. Install the press
clamps and secure the bed to the
frames with screws. For a press with
greater depth capacity, lengthen the
frame sides to 18 in. and use Pony No.

6712, 12-in. press screws. ™
SOURCE LIST
Veneers, prees clamps and oeneering supplies
avarlable from:

& Comntuntine, 2060 Exstchestor Rd., Bromx,
NY 10461,

® The Wondworkers Stare, 21800 Industrial
Blvrl., Hogera, MN 66374

® Wood Works adbeaive-backed veneer msn-
factured by Red Devil, Ine, , 2400 Vaaahall R,
PO Box 194, Undon, N.JOTES.

VENEER PRESS

347-DIA HOLE WITH A

FH SCREWY
[1Z2REQD.|

BEDEND—D 2 RE
BED‘STH

N0 oencs

. Size und descripthon {use)
Ve x AW x 25 firiframe
14 x 8 x 157 fir dfrume side)
115 x 2 % 27 fir { bottam frame)
1% x 1V x 187 fir (hesd onad)
TV x 1% % 247 fir (bed stringer)

mcﬁ=bg
-

5/16"-DIAHOLE [TYPICAL)

MATERIALS LIST—VENEER PRESS

W?‘MSEEW
[&REQD.

F 2 1K 2% x 31 Ar lerossborer)

(i 2 ¥y x 185 24 plywood (eanl)
H 2 WMxlEx®r {:ﬂilrnlhwﬂqmdl
Mise: ¥, = 47 earringe balts, nuts and

washers; 3" No, 12 fh serews; Pony No. 6708
e merews; plee winkd puigeer,

24 Sandwich panel between plywood
cauls and clamp. Slightly crowned cross-

: -..;Q‘_a
25 Cut veneer slightly oversize and place

onto glue-coated ground. Apply pressune
by rolling fram the center outward.

26 Use cutolf from sawing curved ground
to act as caul. Several sheets of newspaper
over veneer help even out pressure.

Z7 For frequent veneering, a shopmade
wveneer press Is handy. This one accommo-
dates work up to 18 x 24 in.
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HOME IMPROVEMENT

PRODUCTS FOR A
CLEANER ENVIRONMENT

| Home products that reduce waste and

conserve natural resources.

BY ROY BERENDSOHN, Assistant Home Improverment Editor

REAL GOHIDS

Grm'.-n Goods
The Alternative Energy Sourcebook
is the most comprehensive catalog we
| know of for solar-powered and low-
voltage devices. More exactly, it is
300-plus pages of photovoltaics, en-
ine and wind-driven generators, hy-
raulic water rams, batteries, light
bulbs and green consumer goods, The
product mix takes in the unexpected,
encompassing wood-fired water heat-

PR PHOITO BY ROSAMIO CAROTOSTO

ers and low-voltage appliances, such

as fans, blenders and a microwave
oven. Its cost (§14) is refundable on
3100 purchases, and if you let the com-
pany know you passed on the catalog
to a friend, you'll Fet free revised
Sourcebooks. Also, free seasonal cat-
alogs (much smaller in scope) are
available, Contact the Real Goods
Trading Corp., 966 Mazzoni St.,
Ukiah, CA 95482; (800) 762-7325,

Clean & Green
Earth Rite cleaners are
made from fruits; vege-
tables and grains. They
are 100% biodegradable
and nontoxie. The con-
tainers are a blend of vir-
gin and recyeled plastic,
and are also recvelable.
A variety of cleaners are
availuble for everything
from bathrooms to lann-
dry. Except for the 2-
quart laundry bottle,
they come in 22-ounce
spray or squirt bottles
and cost $3 to £5 at su-
permarkets and hard-

| ware stores. Write Mag-

| ic American Corp.,

| 23700 Mercantile Rd.,

| Beachwood, OH 44122,

50

9 containing 10% nitrogen, 1% phos-

| (about $15) contains 5% of the afore-

M their manufacturer. They are sold at

i |
[

Solar Night Light

This motion-detector/security-light is
solar powered and is activated by ei-
ther heat or motion, its manufacturer
says. Its bulb is designed to last five
yvears. Because it's solar powered,
yvou mount it where needed without
additional wiring. To increase its flex-
ibility in locating it, the solar module
can be detached from the light and
mounted up to 14 ft. away (by using
the extension cord that's included),
Its battery capacity is supposed to be
large enough so the light could oper-
ate for two weeks without sun. It
costs about $170 at hardware stores,
home centers and Sears. Contact Sie-
mens Solar Industries, 4650 Adohr
Ln., Camarille, CA 93010,

Sprlng Thoughts

Putting aside winter thoughts for a
moment, you might give some atten-
tion Lo these two organic fertilizers,
one for your lawn and the other for
vour garden. A 25-pound bag of lawn
fertihzer (about $17) iz a 10-1-4 blend

phate and 4% =soluble potash. A 20-
pound bag of 5-5-5 garden fertilizer

mentioned nutrients. The fertilizers
are slow-release types and do not
need to be watered immediately, says

hardware stores and garden supply
centers. Write to Koos Shore, 4500
13th Court, Kenosha, W1 53141,

POPULAR MECHAMNICS ® FEERUARY 1992



HATlllAwiilL

P PHOTO BT ROARS CAPOITOSTO

Pl PHOTO BY ROSARIO CAPDTOSTD

Waste-Water Watcher

Mini Flush, its maker says, can re-
duce a toilet's water consumption by
as murh as T7%. It uses a full tank of
water to start the flush, but inter-
rupts the flow when the tank is half-

empty. By using the water subject to |-

greatest hydraulic foree, this reduces

the volume, but not the pressure, of -

each flush. It's designed to be quickly
installed and should fit most toilets, [t

costs about §17 at hardware stores |2
and building supply centers. For =
maore information, write Mini Flush, =
3810 Prospect Ave., Suite B, Yorba |£

JOURNAL

Safety Sealer

This nonflammable, low-odor silane
sealer cleans up with water and pro-
tects conerete, wood and stucco sur-
faces. And, according to its manufac-
turer, it's transparent and paintable.
Silane-type &ealljers are among those
recommended by the Portland Ce-
ment Assoeiation (not a specific en-
dorsement of this product). Because
you can apply this sealer right out of |
the jug, it is easier to use than other
commercial-grade sealers. It comesin
1- and 5-gallon containers, $15 and
$45, respectively. It's sold at home
centers and masonry supply stores.
Write Pakmix, Inc., 873 Western
Ave,, Toledo, OH 43609,

S

o

Wate-rprnuiin‘g?
Sealer

Second Life
Newspaper that would normally find
its way into landfills gets a second life
as Easy Grass, a mulch-seed-fertiliz-
er mixture for reseeding a lawn's bald
spots. It contains tall fescue, Bermu-
da grass and sun/shade grass seeds.
Touse it, serateh the pateh to be seed-
ed to a Y%-in. depth, apply the Easy
(Grass and spray the pateh lightly with
water twice a day for three weeks. A
1.5-pound bag costs about 36 and a 5-
pound bag costs about $10 at home
centers and lawn-and-garden stores.
For more information, write Ameri-
can Environmental Produets, Ine.,
11300 Rockville Pike, Suite 1203,
Rockville, M 20852,

Linda, CA 92686,

Compost
Helper

This device captures
vegetable scraps that |
have been ground up in a
parbage disposer, so you
can save them for the
compost pile, Called the
Kich'n Komposter, its
115-volt motor spins a
strainer that separates
the scraps from the
waste-water stream. It
installs under the kitch-
en sink. To remove the
seraps, unclip the lid, lift
the strainer out and
shake them into a con-
tainer. It costs about
$143 from Carbeo Indus-
tries, 240 Michigan St.,
Lockport, NY 1408,

See The Light

This compact fluorescent light bulb
has a rated life of 10,000 hours and
uses To% less energy than incandes-
cent light bulbs,
its manufactur-

er says, which |
should translate
into about 250
saved n electre

ity over the bulk's |
life. When the bulb | \
begins to burn out,

a circuit shuts it off

Lo prevent annoyung |
fluoreseent flicker- \
ing. It's available in |
T-, 11-, 15- and 20-

wall sizes, and each

size emits the
light equivalent
af a 25-, 40-, G-
and Th-watt bulb,
respectively. It
costs about $25
(nll wattages).
It's sold at hard-
ware stores and home
centers. For more infor-
mation, write Osram, 110
Bracken Hd., Montgom-
ery, NY 12544,
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Recycling Is In The Bag

To avoid using virgin plastic as a
means to dispose of garbage, these
bage are made from B0% recyeled
plastic. The plastic comes from resi-
dential recycling programs and indus-
trial scrap and waste. This prevents
50 million pounds of plastie a year
from being incinerated or disposed of

RENEW

recychil] plisties  ——=

JOURNAL

in landfills, the bags' maker says. De-

pending on bag size and the number of

bags per container, they cost between
$2 and $2.50 at grocery and hardware
stores, Shown are 13-gallon (left) and
30-gallon sizes. For more informa-
tion, write Webster Industries, 58
Pulaski St., P.0. Box 3119, Peabody,
MA 01960,

SRENEW

[3 [ comtatns over Bl re:!.rhri;ll_-n.-«.u:: =

20 Trash Bagb

A b T[T

An Organic Spike

This new line of tree and tomato fertil-
izer spikes is made from such things
as bone meal and sunflower seeds,

and the containers are 100% recycled
paperboard. According to the compa-
ny, these spikes reduce the problem
of runoff from surface-applied fertiliz-

slowly into the soil.
A pack of five tree
and shrub spikes
costs about 35, a
pack of 12 costs
about $11 and a pack
of tomato spikes
costs about $2 at
lawn and garden
stores. Contact,
Weatherly Consum-
er Produets, P.O,
Box 1750, Lexing-
ton, KY 40593,

ers and are released |

This toilet retrefit device cuts water
use 60% by using less water for liquid
waste than for solid waste. To install,
first measure the water-tank level
Next, adjust its threaded shoe per
the instructions.
Snap Pop Flush
on the overflow
tube, and hook it
to the trip arm.
Touse it, flush as
normal for liquid
waste, hold the
handle down mo-
mentarily for sol-
id waste, [t costs
about $15 at
hardware and
plumbing supply
stores. For more
information, con-
tact Pop Flush,
Ine., P.O. Box
11560, Vaneou-
ver, WA 98666;
(500 457-T660,

—
|
F
1 :h-\ |
) |
| T
5
| g
e = J E
Retrofit Water Saver
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Eco Energy
Eveready improved its Energizer al-
kaline battery by eliminating nearly
all the mereury in it—it's 99.9% mer-
cury-free. The battery's package uses
16% less material than previous de-
signs, and this allowed the company
to reduce the battery's corrugated
shipping boxes by 30%. It also uses
recyclable paper in its packaging and
nontoxic water-based ink on the bat-
tery label and casing. [t comes in sizes
from AA to 9-volt, and an Energizer
D-cell costs about $1 to $1.25 at drug
stores and department stores,
Write to Eveready Battery
Co., Checkerboard
Square, St. Louis,
MO G2164,

Flnlshlng Plant
Livos offers a line of plant-derived
furniture finishes, stains, paints and
household cleaners. By avoiding pe-
troleuam-related chemistry, these
goods are safer and less likely to pro-
duce allergic reactions than other
gruducts. says their manufacturer.
hown is furniture polish (about $8),

Leinos-citrus thinner ($6 and $10),
Glivo liquid wax (37 and $15), Beikos
bee pintment ($15) and Bilo floor wax
($13). All the prices listed are rounded
to the nearest dollar. For a look at
these and the company’s other prod-
uects, write for a free catalog to Eco
Design, 1365 Rufina Circle, Santa Fe,
NM ET501. [

POPULAR MECHANICS ® FEBRLIARY 1992



TRIM
PAINTBRUSH

PRY BAR

COMBINATION

SCREWDRIVER

TOOLS
APARTMENT
TOOLBOX

TEXT AND PHOTOS BY
MERLE HENKENIUS

® At first glance, it might seem like
apartment dwellers would have little
need for home-improvement tools.
But as anyone in the tool-rental busi-
ness will tell you, this is not always
the case, There are all kinds of proj-
ects that can't or won't be handled by
the owner of the building. These in-
clude everything from touchup paint-
ing and wall repair to assembling
bookshelves and patio furniture.
And, of course, many househaold tools
can do double duty in the garage. In
short, asimple, well-planned toolkit is

- ADJUSTABLE

STAPLE
GUN

(.
| “em
| d

STUuD
FINDER -~

“MINIATURE

HACKSAW

a good idea, even when you don't own
your own home.

Toolbag—While metal or plastic
toolboxes are affordable and come ina
variety of sizes, we suggest a toolbag
instead. The one shown here is de-
signed to hold masonry tools, but it
has several advantages as a general-

urpose bag as well. A bag takes u

E:ss space in a closet or under a bed,
and, its sides expand to hold a grow-
ing collection of tools. Finally, a bag
won't seratch floors or dent walls
when it's carried from one project to
the next. A mason's toolbag (about
$45) may cost more than a toolbox,
but its heavy construction will pro-
vide years of service,

Hammer—As your hammer will take
on a wide range of tasks, it's best to
buy a general-purpose, 16-ounce
model that has a curved claw. The
curved claw provides maximum le-
verage when pulling nails, and the

HAMMER

medium-weight head handles both
trim and rough carpentry. Hammers
with hardwood handles are generally
less expensive, but steel or fiberglass
handles will last longer. These always
come with speciulﬁ shaped grips,
which provide better control. You can
expect to pay $16 to $24 for a good
general-purpose hammer.
Handsaw—When choosing a hand-
saw, look for a short model to fit inside
your toolbox or bag. Of the many
types available, a 10-point crosscut
saw is a good general-purpose com-
romise. The handsaw we chose is the
tanley Short Cut. This 15-in. saw
(about $17) is designed to be stored in
a toolbox, and features an aggressive
tooth configuration. Unlike ordinary
handsaws, the teeth on the Short Cut
saw have two cutting edges. This,
along with a thin kerf, makes for fast
cutting on both the up and down
strokes. Remember to keep the saw
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The Stanley Short Cut saw has primary and
secondary teeth with both sides of each
tooth sharpened for a faster cut.

in the sheath that it came in. If your
saw doesn't have a sheath, you can
make one out of cardboard.
Cordless drill—When it comes to
light-duty electric drills, cordless
models beat the rest hands down. For
versatility, you'll want a drill with a
¥-in. chuck, variable-speed or 2-
?Eer] ranges, and a reversible motor.
he low-speed range is used for driv-
ing serews and starting precise holes,
Use the higher speed for standard
hole boring, A cordless drill can also
be used as a nut driver and light-
weight buffer or prinder. We chose a
¥e-in., 2-speed, reversible model that
costs about $49.
Level—Whether vou're adjusting the
legs of a refrigerator or starting the
first roll of wallpaper, you'll need a
level to do Lhefiub right. We chose a 2-
ft. aluminum level with a traditional
flat base and a thin top edge to make it
effective as a straightedge guide. The
model shown has one side graduated
in inches and the other in millimeters
so it can serve as arule, and it sells for
just under $5.
Tape measure—For measuring your
home projects, choose a retractable
tape measure that's at least 16 ft. long
and % in, wide. A tape with every 16
in. highlighted hEIIPE" when you're lo-
cating studs in a finished wall. Our
choice is a 16-ft. model with a thumb
lock that keeps the tape from retract-
ing when in use. There is a wide range
of measuring tapes on the market,
and you can expect to pay about $12to
$16 for a good one.
Stud finder—While inexpensive
magnetic finders work on walls with
plenty of nails, they're less successful
if the deywall is glued in place, And, if
your walls contain metal lath, a mag-
netic stud finder is useless. A better
choice is an electronic density sensor.
These handheld units are easily cali-
brated to the wallboard’s density,
which makes them sensitive to the

A &in-1 combination flle/rasp has coarse and
fine cutting surfaces on both the flat and
half-round sides of the tool.

denser structural members, All you
dois slide the unit across the wall until
all of its indicator lights appear. You'll
find two types of electronie stud find-
ers. The less-expensive version
(about $12) requires manual calibra-
tion, while the better model we used
(about $20) is self-calibrating.

Utility knife and putty knife—A
utility knife will find many uses such
as slicing through shipping cartons or
trimming wallpaper. Choose a model
with a blade that can be retracted
when the tool's not in use. You might
also buy one that stores extra blades
in a drop-away slot at the back of the
handle. The model shown does both,
and costs around $7.

Putty knives aren't made for cut-
ting. Instead, you'll use them to
scrape loose paint along windows and
to apply fillers such as window glazing
and wall compounds. Look for a putty
knife that has a sturdy handle and a
slightly flexible blade, A knife with a
chrome-plated steel blade will resist
corrosion. A good putty knife is al-
ways worth the £3 or $4 investment.
Combination screwdriver—When
it eornes to serewdrivers, a multipur-
pose combination model will give you
more for your money. While there are
several good brands available with
different bit selections, we chose a
model that handles four of the most
common types of screws, Our combi-
nation serewdriver has two revers-
ible bits. One has two sizes of Phillips-
head drivers, and the other, two slot-
head drivers. Whatever type you
buy, make sure the blades are hard-
ened steel. Expect to pay between
g6 and $10 for a combination serew-
driver.

Adjustable wrench—-Sooner or lat-
er, you'll have to undo a nut or bolt,
and l;]ii;'n1 simply aren't the right tool
for the job. The economieal solution is
an adjustable wrench. For most
apartment chores and light automo-

! £ o T !
Needle-nose locking pliers reach into tight
areas and grip work tightly. This model has a
convenient wine cutter.

tive work, an B-in, wrench will do.
Avoid the cheap versions if you want
the tool to last. A good adjustable
wrench will cost between $12 and $15.
Staple gun—A staple gun will come
in handy in a dozen or more ways. You
might use it to frame textile wall
hangings, refasten furniture cover-
ings or install weatherstripping. The
range of quality can vary, but look for
aunt that will drive from V- to ¥/ -in.
staples. Also choose a model that has
a dual-leverage release and hard-
ened-steel drive components. The
model we chose costs about 22,
Combination square—The most
versatile square to own is a combina-
tion square (about $14). It has a re-
movable head and a sliding rule. Not
only is it useful in checking for square,
but its combination head is designed
to gauge 45” and 135°. By itself, the
12-in. rule serves as a scale and
straightedge, and the head contains a
spirit level for checking level and
plumb. With the head tightened on
the rule, it can be used to mark lines
parallel to a board edge by drawing
the head along the edge of the board
while a peneil is held at the end of the
rule. With the rule loosened, the
square can be used as a depth gauge.
4-in-1 file—This combination file and
rasp has a flat side and a half-round
side. Each side has a coarse rasp at
one end and a file at the other. This de-
sign allows you to handle coarse or
fine stock removal on flat and concave
surfaces, You canuse this tool to do all
kinds of trimming from enlarging the
lockset hole in a Euur to trimming the
edge of a laminated countertop. A 4-
in-1 file normally costs under 39,
Miniature hacksaw—In many re-
spects, a small hacksaw is a better
choice than a full-size model for the
apartment dweller, This tool will eut
everything a standard saw ean, and
will reach into tighter spaces. With
care, it will also make cleaner cuts,
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The versatile combination square has a bulit-
In spirit level. it's handy when a large level
would be too cumbersome.,

and its smaller teeth help to reduce
binding. Best of all, you'll invest little
more $2 for the tool.

Locking pliers—There are man
types of pliers to choose from, but if
you're going to own just one pair,
you're likely to get the most use from
the locking variety. These can be ad-
justed to lock on and tightly grip your
work, so constant hand pressure isn't
required. The most useful model is
the needle-nose version with a built-in

A reversible cordless drill is best for light-

duty hole boring and screwdriving. This
maodel recharges in 3 hours.

wire cutter. Expect to pay about $11
for the 6'%-in. model shown.

Trim paintbrush—In addition to dis-
posable painting items such as pan
liners, plastic dropeloths and roller
covers, you'll need a good trim paint-
brush. This is the best tool for paint-
ing the edge around a window sash or
the molding around a ceiling. Look for
a brush in the 1%- to 2-in. category.
The bristles can either be natural or
synthetic—but if synthetic, the ends

An electronic stud finder measures the densi-
ty of the wall to determine the precise posi-
tion of structural components.

should be frayed for smoother appli-
cation. You'll also want a long handle
for better control. A good trim paint-
brush costs between $5 and $8.

Pry bar—The last item on our list is a
small flat pry bar or nail bar. It is use-
ful in removing baseboards and trim,
and is also handy when removing
nails. In general, anywhere you need
to lever something uE oraround, a pry
bar is a welcome sight. Many 12%-in.
maodels are available for about $5. P

BOOK REVIEWX/

THE COMPLETE
GUIDE TO
BARRIER-FREE
HOUSING

® According to author Gary Branson, an estimated 43 mil-
lion people suffer a physical handicap that affects their
ability to perform normal, everyday activities around the
home. This book addresses the subject with specific in-
structions for making any home accessible—or barrier-
free—to a handicapped individual.

However, the book goes far beyond discussing where to
install ramps and how wide to build hallways so that the
wheelchair-confined population ean move around with
greater ease. Branson, an expert writer with many years
of experience in the home-building industry, introduces a
comprehensive overview of tips and ideas for making all
types of handicaps just a little easier to deal with, Each
section is filled with suggestions, such as making the
kitechen countertop contrast in color with the floor to aid
the visually impaired, or installing D-shaped handles
on cabinets to help those with dimini hand strength.

The first five sections of the book are devoted to the
main areas of the home and include: the exterior; entries,
stairs and halls; the bathroom; the kitchen; and closets and
storage. Also discussed are ways to control air quality, and
how to build in a way that reduces typical day-to-day main-
tenance. Each chapter is followed by a concise checklist
that summarizes alfthe points covered.

There's an appendix that includes specific dimensional
information for making various areas of the home accessi-

ble to wheelchair users, plus actual floor plan designs. Also
included is a comprehensive list of organizations, support
groups and information sources relevant to the subject of
the handicapped and their environment. This paperback
costs about 315, and is published by Betterway Publica-
tions, Inc., P.O. Box 219, Crozet, VA 22932,

—Rosario Capotosto

THE COMPLETE GUIDE TO

BARRIER-FREE
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Convenient Living for the Elderly
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HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

Fireplace Backsmoking
I recently moved into a brand-new
condominium that has a factory-built
fireplace. Every time I use the fire-
place, smoke fills the room rather
than flowing up the chimney. Once
the fire gets going, the chimney
draws properly and pulls up the
smoke. [ don't understand why
there's a problem. Can you help?
ANNE MORILLON
COLUMBIA, MD

The problem is probably caused by a
negative-pressure condition, also
called depressurization, that exists
in your house. This is a fairly com-
mon phenomenon in new construc-
tion, as opposed to houses built 20
years ago. T'o conserve energy, new
homes are belter weathersirip d
and caulked, and are tighter tha
older homes.

All homes have a ventilation rate.
That is the number of times the en-
closed air volume changes in an
hour. Air enters and leaves the house
through various windows, doors and
minute gaps. The typical house built
20 to 30 years ago had an average
rate of .4 to 1 air changes per hour.
Many new houses have an average
rateaf 1.

Depressurization results when
more air in the house exhausts
through fans and vents to the outside
than flows in. The greater the ex-
haust and the tighter the building,

the greater the depressurization.

Also, because warm indoor air is
lighter than colder outside air, it
tends to leak into the attic throughan
access door or ceiling hatch, and then
flows to the outside through vents.

When the damper is opened, there
is generally an onrush of incoming
air.I'n some cases, the rush of air is so
intense it blows ashes into the room.
To eliminate this, you must equalize
the air pressure between indoors and
out. Do this by cracking open a win-
dow or door, preferably on the side of
the house on which the wind is blow-
ing. If you open a door or window on
the opposite side, more air will be
drawn out of the house—creating an
even greater negative pressure,

Snow Melt

In Roof Valley

We have a metal roof on our house

constructed with a valley that collects

the heavy snowfall. What can we doto

encourage the snow to slide off? Can

we put in heat tape or paint it with

plastic? WANDA KENNEDY
NIKISKI, AK

I'm not familiar with a plastic that
can be painted on a roof that will
help. Heat tape, however, will work.
The valley on a itehed roof hasa
shallower pitch !gan the sides, caus-
ing snow to drift in there.

The tapes should be placed across
the valley inan X or Z shape. It is im-

ft. of floor area, the distribution of the

portant that the screws holding the
tape-retaining device not be screwed
into the bottom of the valley.

Mildew In Attic
I have mildew on the inside of my un-
heated walk-in attic, At one end of the
attie, there is a erank-out louver win-
dow, and there are two roof vents on
one side of the roof. I'd appreciate
your reply. NAME WITHHELD
LATROBE, PA

Mildew on the attic side of the roof
sheathing is caused by a moisture
buildup on the surface, which in turn
is the result of inadeguate attic venti-
lation. Mildew, which shows up as
dark spots on the roof sheathing, will
not cause the roof deck to deteriorate.
Once the attic is adequately vented,
mildew stops growing.

The louver window should not be
closed during the winter months—
nor ever. Even if the totally unob-
structed attic ventilation opening
satisfies the recommended formula

of 1 sq. ft. of opening for every 300 sq.

vents may not provide adequate air
circulation.

You will improve the overall attic
ventilation if you install a gable lou-
verat the otherend of the attic. ™

DO YOUHAVE A HOME-MAINTENANCE
OR REFAIR PROBLEM?
Just ask Norman about it. Send vour guestion to
Homeowners Clinic, Popular Mechanics, 224
West .5:;::- St., New Yori fnr :mmmg D:an
cannot ndividually s of gen-
em.i mum;! wﬂkdmmudmthnﬂmnn Far
irand maintenance help, get PM's
Hnm Cnre wide, $5.95 id. Send your or-
der(s) to Popular Mechanics, 1014, Radio City
Station, New York, NY 10 ﬂ
1

NEGATIVE PRESSURE
BACK DRAFTING

MNEGATIVE PRESSLIRE IN
HOUISE DRAWS AIR
DOWMN CHIMMNEY

OPEN WINDOWS .
ON THIS SIDE TO
COUNTER NEGATIVE

PRESSURE

Tight construction coupled with air venting to the outside causes negative pressure [suction| In a house. To relleve this, open some windows.
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HOME
IMPROVEMENT
INSTALLING
A 3-WAY
SWITCH

TEXT AND PHOTOS BY
MERLE HENKENIUS

@ Having to walk across a room to
turn off a light is one of life's relentless
little annoyances—especially when it
means fumbling back through a dark-
ened room. The solution is to install a
pair of 3-way switches. These allow
you to control a light from either end
of the room, hall or staircase.

While 3-way switches are routinely
installed in new construction, they
are often lacking in older homes, The
good news iz that most homeowners
can handle this electrical upgrade
themselves, and often for less than
$30. The job involves fishing a 3-wire
cable—usually through the attie or
basement—to connect the switches.

Because there are dozens of instal-
lation variables that can affect your
particular job, we've chosen to de-
scribe a complete installation that in-
cludes a ceiling-mounted light fixture
where none existed before. In other
words, the fixture, boxes and switch-
es are new, Qur example also shows
power brought from an existing light
fixture located elsewhere in the
home, and all the new wiring runs
through the attic space.

Assessing the Job

Before starting, take a few minutes to
asgess the easiest and most economi-

finder—electronic density sensors
work best—to reveal any structural
obatacles. In most cases, you'll find
gtud spaces open from floor to ceiling,
with access barred only by the top or
bottom wall plates. These plates are
easily bored through from the attic or
basement.

You'll also need to locate the sim-
plest access to 120-volt power, While
our installation takes power from an-
other light fixture, you might also pull
power from a switch or, code allow-
ing, an outlet rece le.

0 take power from an existing fix-

ture, the power must first go to that
fixture, where it's then controlled b
the switch through a 2-wire swite
loop. To test theugrture, turn off the
light switch , remove the fixture and
use a voltage tester to determine
which eable is hot. If neither is hot,
the power is originating at the light
switch.

You can also tell if there's power at
the fixture by looking at the wiring. If
the color coding appears eross wired,
with an incoming black connected to
an outgoing white, then the power
originates at the fixture,

cal routes for the new wire, Use astud

1 Bore¥s-in. holes through top wall plates
to access the stud spaces that correspond to
the new switch-box locations.

=

2 Use a drywall saw to cut switch-box

openings In the dryywall. Keep the open-
Ings several inches away from the studs.

2 Feed a fish tape from the attic to the
switch openings and attach the appropri-
ate cabie to the tape’s hooked end.
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Switch preparation

First, determine the switch locations
so they each fall in a stud space. Then,
enter the attic or basement and bore a
%-in. hole through the center of the
wall plate over the appropriate stud
gpace (Photo 1).

Use plastic self-mounting, cut-in
boxes for both the switches and the
light fixture to avoid the task of fas-
tening the boxes to studs and joists.
Hold the switch boxes in place and
trace lightly around them with a pen-
cil. Position the switch boxes roughly
46 in. from the floor and several inch-
es from adjacent studs. Then, use a
drywall or keyhole saw to make the
cutouts (Photo 2).

Stringing cable

Run 14/2 eable w/g (14-gauge, 2-wire
eable with ground) from the existing
ceiling box to the new fixture location.
From there, fish another 14/2 cable
wi/g to the first switch-box opening.
Fish 14/3 cable w/g (3-wire cable with
ground) from the first switch-box
opening, across the joists in the attie
or basement, into the stud space of
the second switch-box opening, and

JOURNAL

then through the opening,

To fish the cable through the walls,
we uged an inexpensive fish tape,
which is rigid enough to feed through
small openings. Feed the tape from
one opening to the next, fasten cable
to the tape's hooked end and pull the
cable back through. In some cases,
you can simply push the cables
through the stud spaces without the
fish tape (Photos 3 and 4).

After the cable is fed through the
box openings, staple it to structural
components where possible. You
won't be able to fasten it to wall studs,
but use plenty of staples in the attic or
basement (Photo 5). Your local code
will probably require at least one sta-
gle every 4 ft. along a framing mem-

er, and one within 18 in. of every
box. When running across joists, ei-
ther bore through them and pass the
wire through the holes, or staple to
the bottom of the joists. In the latter
case, nail 1 x 2 furring strips along
each side of the cable to protect it,

Tapping into power
Tobring power from the existing light
fixture, shut off the fixture's circuit

and loosen the fixture mounting
screws. Then, suspend the fixture by
its wires to gain access to the connec-
tions. Feed the new fixture's cable
into the existing box, and strip 6 in. of
sheathing and % in. of wire insulation
(Photo 6).

To connect the cable to the existing
circuit, join the white neutral wire
with the neutral wires already in
place, using a twist connector. Then,
Join the new black (hot) wire to the
black incoming-power wire and the
white wire going to the existing fix-
ture’'s switch. This existing white
switch-loop wire will probably be cod-
ed with black tape or paint. Join the
new ground wire to the existing
ground wires and replace the fixture
{(Photo 7).,

I\\"lrlng the new fixture

Hold the ceiling fixture box in position
g0 it's eentered between the joists,
and trace around it with a pencil (Pho-
to 8). Then cut the hole Yain. inside the
line (Photo 9). Strip the 14/2 cable
that's bringing power to the new fix-
ture as described. Feed the wires into
the box, and secure the box to the ceil-

& Return to the attic and pull the fish tape
up to draw the new cable through the hole
bored through the top wall plate.

5§ Staple all the cables that run along the
Jolsts. Protect cable running across |oists
with furring strips on either side.

7 Join the new neutral (white| and hot
|black | wires to the neutral and hot wires
from the existing power supply cable.

B Holdacut-in box to the celling and trace
around It with a pencil. Center the box lo-
cation between the celling joists,

& Feednew 14/2 cable Into an existing fx-
ture box that has power coming to it. This
cable will bring power to the new fixture,

® Cut Y in. Inside the pencll line for the
celling box opening. This Ve-in. Inset sup-

ports the fixture box flange.
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ing by pressing it into its opening and
tightening the serews (Photo 10).
Fasten the incoming neutral (white)
wire to the neutral lead of the fixture.
Join the ground wires with a ground-
ing (green) pigtail. Fasten the other
end of the pigtail to the box or to the
green lug on the mounting bracket.
Join the incoming hot (black) wire
to the white wire going to the first
awitch. Because this wire is now hot,
code it with a piece of black tape. Fi-
nally, join the black wire from the
first switch to the black fixture lead
{Photo 11). Then install the fixture
with the appropriate bulb (Photo 12).

Wiring the switches

With the cable fed through the box
aopenings, strip the ends, feed the
wire into the switch boxes and install
the boxes (Photo 13). Begin wiring
the firat switch by coding the white
wire from both the cable that connects
the switches (14/3) and the eable from
the fixture (14/2) with black tape.
Then, fasten the white wire from the
fixture to the dark (common) terminal
on the switch (Photo 14). Next, fasten
the red and white wires leading to the

box. Then, mount the fixture box.

e

18 Pull the cable from the fixture, and the
cable connecting the switches into the
switch boxes, and mount the boxes.

P ILLLISTRATION B GEORGE RETIECK

8§
Diagram shows new fixture box (upper right) controlled by two 3-way switches. Power
comes from an existing light fixture [upper left]. Ground wires are omitted for clarity.
second switch to each remaining ter- black wire to the dark (common) ter-
minal on the first switch. Join the two  minal, and the red and white wires to
black wires with a connector, Jointhe the other terminals (Photo 15). Finish
grounds together and connect themto by connecting the ground wire to the
the green switch lug with a green, in-  green lug on the switch. Finally, in-
sulated pigtail. . stall the switches and coverplates,
To wire the second switch, join the and turn on the power. ™
10 After removing cable sheathing and 11 Joln the neutral to the neutral fixture 12 When the wirlng Is done in the new
stripping ends of wires, feed wires into  lead, hot to white switch loop, and black  fixture box. install the fixture, an appropri-
switch loop to black fixture lead. ate bulband fixture globe.
14 When wiring the first switch, the 15 At second switch, the black wire goes
white wire goes to the dark [common) ter- to common terminal. Connect red and
minal. Code the wire with black tape. white wires to remaining terminals.
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POPULAR MECHANICS ® FEBRLIARY 1992



APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Odorous Washer
I have a problem with water standing
in my Kenmore dishwasher. After
washing dishes, it leaves a very bad
odor. The drain hose is connected toa
Kenmore waste disposer. Water does
not appear to be flowing back from the
disposer. The dishwasher pumps al-
most all of the water out during the
drain eyele, and only ¥ in. of water is
left in the machine. Can the water in-
let valve be leaking?
JERRY DEWBERRY
NEW HOPE, AL

Assuming that you have an older-
model Sears dishwasher (with a
587... model number), and because of
your odor complaint, it's unlikely
that the inlet mﬁ.le isleaking.

I suspect that drain water is get-
ting back into the machine from the
disposeroraclogged drain. [ suggest
you install a one-way check valve on
the discharge port of the pump.

You'll need to buy the following
parts at your nearest Sears parts and
service center: drain hose, part No.
5300809930; clamp, part No.
5300808186; check valve, part No.
5300809937, Together, the parts cost
about $20.

Toinstall the check valve, first dis-
connect the power to the washer, and
remove the lower access panel. Place
a pie pan under the drain-hose con-
nection on the pump. Remove the
clamp holding the drain hose to the
drain port, and wiggle the hose back,
catching the water in the pan. Next,
push the check valve on the drain
port, making sure the side marked
TOP is facing up, and that the end of
the valve is positioned at a 90° angle
to the floor.

Now, push the new drain hose over
the check valve and fasten both with
the clamp. Fasten your existing drain
hose over the end of the new drain
hose and clamp it in place.

Can It Be Saved?

I recently acquired an old Sunbeam
Mixmaster Model 9, serial No.
5209385, The speed control has be-
come erratic. [ took it apart and dis-
covered that a resistor had burned
out, and a capacitor tested defective.
The resistor has no markings, but the

Tao install a check valve, remove the drain hose, slide on the check valve and a new short
length of hose, then clamp the hose and valve together.

capacitor has C31ADOEMFDIG0VAC
printed on it. Several authorized re-
pair centers have told me that parts
are no longer available for that mixer.
Can you help? PAUL PARSEKIAN

HOBOKEN, NJ

A speed control is no longer available
for your early 1950s Sunbeam Mix-
master, but all is not lost.

First, clean the contact points on
the speed control switch with fine
emery cloth. Carbon deposits and
dirt can build up on these, causing
erratic operation. Then, using nee-
dle-nose pliers, bend the contact
arms so the points are closer together,

Lastly, replace the bad resistor and
capacitor—both of which are still
available. The 142-0hm ceramic re-
sistor is Sunbeam part No. 18390,
the capacitor is part No. 2065, They
cost about $3 each.

Parts can be ordered from any
Sunbeam authorized repair center,
or you can contact the regional parts
center: Sun Appliance, Norfolk, VA
23502;(800) 3474197,

Peeled Dishwasher
The inside skin of my dishwasher
peeled and left a bare spot down to the
metal. Can it be repaired?
DOROTHY DREERY
ALLPORT, PA

Frigidaire does make available a
porcelain repair kit which can be
used on the inner surface of your
dishwasher, The porcelain repair kit
15 Frigidaire part No. 8950102, It
cosis about $35 through your nearest
authorized Frigidaire parts distrib-
utor. For more information, call
(800)451-7007.

The kit contains a tube of RTV
compound and instructions. Basi-
cally, you clean the area to be re-
paired using a file or emery cloth,
then smooth on the compound. It may

take several coats to build up the sur-
face to its original height.

Needs Top Burner
I have a Ma-Gee gas range, model No.
V1008696, that needs a top burner,
model No. 5711. Can you help?
PAUL NYSTROM
SEYMOUR, CT

Contact Boston Stove Co., P.O. Box
1002, Reading, MA 01867; (617)
944-1045.

Bad Cat
[ own a Shetland quartz space heater,
model No. SHD-01A. Recently, my
cat broke the 21-in. heating tube, and
I've exhausted all avenues trying to
find a replacement. I have not been
able to contact the Shetland Co. I
would appreciate any help.
RONALD LEE GRAF
ATHERTON, CA

The Shetland Co. went out of busi-
ness several years ago. The only parts
available for the Shetland quartz
heater are the heating tubes—and
onlyinthe2l-in.sizes. You can buya
new heating tube from Tensor Corp.,
100 Justin Dr., Chelsea, MA 02150;
(617) 884-7744. It costs about $10,

including postage. ™

DO YOU HAVE AN APPLIANCE PROBLEM?
ofust ask Steve about it &
with the model sc?lum
Clinie, Popular Hrcﬁ.nmﬂ 204 West 57th St
Nrw"ﬁu:ﬂh?‘;ﬁi'ﬁ While kﬁrsmw&
BL0e L ly, problems of general ul.tcrnt
will be discussed in the column.

&0
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HOME IMPROVEMENT

INSTALLING AN EXHAUST FAN

BY MERLE HENKENIUS; PM lllustrations by George Retseck

® [T your workshop is in the base-
ment, and you're tired of paint and
chemical odors from your handiwork
seeping into the house, you should
consider installing a ventilation fan,
The installation is pretty simple if
your basement has a window. And,
it's pretty inexpensive too. The total
cost should be about 31040,

We chose a 10-in. Dayton exhaust
fan, which comes mounted in its own
steel frame and is equipped with a fan
guard and weighted shutter. The
shutter remains closed against out-
sidle air until the fan is turned on. We
paid about 380 for the fan, with an ad-
ditional 20 for electrical hardware.,
Keep in mind that this is not an explo-
sion-proof fan. To ereate an effective
explusiun?}mnf environment is too
expensive for a home shop, Work with

highly combustible materials should
be done outdoors.

If you want to work with milder sol-
vents, start the fan well before you
open the solvent container. Then,
open an opposing window or door
slightly to allow cross-ventilation.
This should keep the vapor concentra-
tions within safe limits.

The advantage of a window installa-
tion, where the fan is mounted ina
plywood panel, is that you won't need
to punch a hole in your basement wall.
The disadvantage iz that you'll lose
some daylight. We consider the trade-
off worth it. Our basement has fin-
ished walls, but an exposed cefling. 1t
also has wood-frame windows, with
17-in.-high = 30-in.-wide openings.
You'll need to size your fan to the win-
dow’s clear space.

Mounting the fan

in the window

Begin by removing the window from
its opening. Most basement windows
tilt out (Fig. 1}, though some steel
models will require removing several
security clips first. In any case, re-
move the window and measure the
opening from the first step in the
frame, or measure the window itself.
Then, cut a %-in. exterior plywood
panel to fit the opening. Test fit the
panel in the frame (Fig. 2).

With the panel eut, center the fan
on the panel. Trace around the fan's
shutter housing (Fig. 3), and bore
holes at the corners of the fan outline,
Using a sabre saw, cut along the out-
line, starting at a hole (Fig. 4).

Next, prime and paint the panel on
both sides and edges (Fig. 5). Use two
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1 Begin by removing the basement win-
dow. Either tip it out of its frame, or re-
move [ts hinges and security clips.

coats of an exterior- e paint, and
set the fan in the panﬁa&urﬂhe fan's
mounting holes. The fan mount has
eight prepunched mounting holes, so
all you need to do is bore through the
plywood (Fig. 6). Then, secure the fan
unit to the panel with Ys-in.-dia. bolts
(Fig. 7). Caulk the exterior seam be-
tween the shutter housing and panel
to make the assembly weathertight
{Fig. 8). Then, set the panel and drill

R o L e
___..J_ ¥ Ti-'—y_.;"”}'_'n:

R

fill the window opening, and test fit it. This
panel will support the fan.

its perimeter to aceept the mounting
screws. Finally, secure the panel in
the window frame with 1-in.-long No.
6 wood screws (Fig, 9).

Wiring the fan

The NEC (National Electrical Code)
uires wiring mounted on the sur-

face of a wall to be encased in conduit.

In our case, that meant running rigid

conduit from the ceiling to the switch

B To mark for the fan cutout, center the
fan on the plywood panel and trace
around the fan's shutter housing.

and flexible conduit from the switch to
the fan motor.

However, our ceiling was unfin-
ished, so we used plastic-sheathed ca-
ble (Romex) attached within the floor
joists with plastic-sheathed cable sta-

les. Don't staple the Romex to the

ttom of the joists. If you install ca-

ble on the bottom edge of the joists,
you need to encase it in conduit.

Begin by mounting a metal switch

Stand Up,
Stand Out.




& Bore holes In the corners where you will
make the fan cutout. Cut from hole to hole
with azabre saw,

box on the wall and running thin-wall
rigid conduit to the ceiling level (Fig.
10). Then, run flexible metal conduit
{sometimes referred to as Greenfield)
from the switch box to the fan motor.
You'll need metal box connectors to
join the conduit to the switch box and
the fan motor.

Feed 12/2 cable wig (12-gauge, 2-
wire cable with ground) into the
switch box from the ceiling (Fig. 11).

§ Prime panel faces and edges. Then, give
all surfaces two coats of exterlor-grade
paint to protect them from the elements.

Next, run a pair of separate No. 12 in-
sulated wires, with a separate insulat-
ed ground, from the switeh box to the
junetion box on the fan motor. Use
twist connectors to join the motor
leads to the switeh wires (black to
black, white to white), and elip the
ground wire to the box (Fig. 12). Then
screw the cover on the box (Fig. 13).
Atone time, it was considered suffi-
cient to use the metal conduit as a

& Place the shutter housing In the panel.
Bore holes for the mounting bolts through
the prepunched holes in the housing.

means of grounding the fan motor.
This is no longer the case, however,
and that's why we specify grounding |
the motor box with a separate insulat- |
ed ground wire.

Strip the sheathing from the cable
in the switeh box and fasten the |
ground wire to the box with a ground- |
ing clip. Next, join the two white wires |
with a twist connector. Join the two

black wires to a single pole switch and

g
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mount the switeh in the box (Fig. 14).

When pulling cable from the con-
duit to the power source, bore the
center of each joist when moving
across the joists and staple the cable
when moving along a joist. Drive s
staple every 4 ft. and within 8 in. of
the box.

Yﬂug source ufp«;:rwer may be a ceil-
i ight, receptacle or junction box,
ﬂrllgrefwith 12-%'&1.1 cable to match
the fan wiring. In the case of a ceiling

Ya-ln.-dla. bolts to secure the

f
$

light, one of the switch-loop wires
may be white, but should be coded
black with tape or paint.

In our case, the simplest access Lo
ggwer i a ceiling-mounted junetion

x near the window, which contains
two 12/2 cables w/g. We simply re-
moved the coverplate and fed our new
cable in through a knockout. Onee in-
side, join the new wires to their like-
colored counterparts using twist
connectors. Join the black wires

together, and join the white wires
(Fig. 15). If the box is metal, you'll
need to ground it too. Attach the
ground wires and a green insulated
pigtail wire together with a twist con-
nector. Attach the free end of the
pigtail wire to the box using a elip
connector,

Finally, replace the box's cover-
late and turn your fan on for a test.
omplete the job by reattaching the

coverplate over the junction box. PM

9 Drive No. & wood screws through the
plywood into the window frame. Iif neces-

8 To make the panel weathertight, seal
around the shutter housing with a good

quality exterlor-grade caull.

S rx ;

- v o
! L n e 13

10 Artach switch box towall, Run conduit
to both sides of box, then fasten both types
of condult with box connectors.

11 Feed 12/2 cable wig | 12-gauge, 2-wire
cable with ground| through the conduit
and Into the switch boa.

twio No. 12 wires and a Joln lke-
colored wires and clip the ground to bax.

i

15 Joln like-colored Incoming wires In
the celling box. Use a grounding
clip and pigtall to ground the boux.

18 Attach the black wires to the switch,
and join the neutral wires and the

wires. Clip a grounding pigtall to the box.
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Changes in cosmetics and beneath the skin
redefine the American pleasure boat.

BY JOE SKORUPA, E.’uu

® Most people 1 meet don't seem to
think that testing bouats is one of the
toughest jubs around. [ can't imagine
why. Sure | spend most of the winter
in sunny Florida and my schedule is
filled with fishing, diving and seorch-
ing the waterin hot boats. But like ev-
erything else, peuple don't know the
whole story until they walk a mile in
another person’s deck shoes,

Unlike & growing number of other
American industries, U.S. boating
leads the world in design, construe-
tion, durability, efficiency, high-tech
advancement, units sold, internation-
al market share and every other im-

ILJ k_Jl;[lJl_'l._f' Er_.m rr

portant eategory. Covering the wa-
terfront 1s no easy task when there's
so much to cover.

And ifthis weren't enough, 1.8,
boating's vitality isn't limited to
boats, Marine engines, gear, accesggs
ries, equipment and everything else
associated with waterway fun is domi-
nated by American companies—
with-one or two exceptions.

While the eontinuing
recession has adverse
Iy affected bouting's
bottom line, as
it has every
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other segment of the economy, prod-
uet development refuses to slow
down. In fact, this year's major in-
tros—in boats, engines and gear—are
more exciting than ever.
Boatbuilders are advanecing along
two front= in 1992: redefining indi-
vidial details and exploring the possi-
bilities of integrated design. The in-
genious Cajun XPT bass boat, for
example, has us many uniquely built-
in features as o Swiss Army knife.

While the head-turning Chris-Craft
Caper, with its freshly derivative
styling, reminds us that sport boating
is meant to be fun

Bold, new technology dramatically
transforms outboards and stern-
drives this year. OMC's Quiet Rider,
with its breakthrough trim and
mounting system, enables an out-
board engine to be fully enclosed and
integrated into a Eurostyle boat,
While the much-anticpated Yamaha

T.4-liter Hydra-Drive features a trail-
blazing hydraulic cluteh and a cluster
of other advancements,

The makers of high-tech gear have
been busy this year, too, Micro-
processor technology reaches 4 new
threshold in the Magellan NAV 5000,
which is a mini-GPS unit that tracks
five satellives and fits in vour hand.
And there's pood news for the envi-
ronment from Racor, which intro-
duces an alfordable airfuel separator
that's a simple but

e A= ; elegant solution to

ey 5 preventing unnecessary
fuel spills.

’ As you can see, there's a

/ great deal of tervitory Lo cover

in boating, and it keeps me pret
ty busy. In fact, I'm
e o usually so buay test-
ing boats this time
of year at dealer meet-
ingrs and boat shows that | have
little time to go boating for fun.
Life can be tough, but there's a
bright side, too. All of this hard work
gives me a good overview of what's
new for 92,

e of integration

When the design team at Regal Ma-
rine, in Orlando, Florida, approached
the problem of creating a 26-ft. fast
family eruizer, they started out with a
blank sheet of paper and came up with
a classic. What | especially like about
the 844 -wide Regal Valanti 240 is
its clever and functional use of space,
Seating. for example, is outstanding,
with a wide helm =seat, an aft bench
seat and o unigue portside lounger,
On the surface, this may not seem
radical, but precize use of space ani
gsuperh placement adid up to the most
comfortable cockpit inits class

Other features impress me, too,

stich as the molded-in fender stowage
rack, the recessed sunpad on the lop
ing foredeck, the built-in stern stow-
are compartment. the easy-to-reach
cooler compartment, the hideaway

REGAL VALANTI 240
With one of the most intricate modds in its

class, the Regal Valanti 240 bullds in a stemn
storage station |below right} and a hinged
aft deck zole for engine access [below left),
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swim ladder, the funetional bow pul-
pit and the plexiglass-covered chart
tahle. All of these features, by the
way, are integrated into the deck
maodd, which is the best and most diffi-
cult method of construction.,

Impressive, too, are the galley,
stand-up head, and generous sleeping
space. However, to me, the most
unique feature is the hydraulic engine
access, Press a button on the dash and
the aft cockpit sole and all of its
molded-in features rise up. I'm not
talking about a simple engine cover
here. The entire aft deck is hinged and
opens wide enough to fit a team of me-
chanies inside. This feature and the
entire boat (base price $42,920) are
coneepts whose time has come.

Cajun, the innovative Louisiana
builder of fishing boats, bills its new
1800 XPT as the ultimate family bass
boat. Tome, it's the Swiss Army knife
of boating, There are so many pullout,
flip-up and hideaway features on this
ingenious boat that if you don't care-
fully stody the owner's manual, it will
probably take you months to figure
the boat out.

Here's a list of my 10 favorite 1800
XPT trick features: 1. Self-contained
%eneratnr for battery charging, 2

ilt-up floor section that eloses off the
space between the twin consoles, 5.
Removable trolling motor with its
own storage compartment, 4. Hein-
foreed guard to protect the bow eyve,
5. Reversible bow hatch lids that have
deck carpeting on one side and seat
pads on the other, 6. Snap-on pads to
turn the rear casting platform into a
sun deck, 7. Ski pylon that twists and
locks into place, 8. Rear platform ex-
tender that flips forward to cover the
seatwell, 9. XPT (extra-pad tunnel)
hull that has a wide planing pad and a
small tunnel to deliver smooth water
to the prop, and 10. Aluminum grid
and composite transom that's strong
enough to withstand a Seud missile at-
tack. Not too shabby for an 18-ft. boat.

The Cajun 1800 XPT is sold as a
package boat with a custom trailer,

7o

GODFREY MARINE
. HURRICANE 240

CHRIS-CRAFT
156 CAPER

1560-hp Yamaha outboard, trolling
motor, radio/cassette player and fish-
finder for $18,995.

Space is the ultimate luxury, and no
design offers more of it than a deck
boat. Last vear, these wide-bodied
day cruisers entered a new era with
the introduction of the revolutionary
Welleraft Genesis. This year, Indi-
ana-based Godfrey Marine takes the
concept a step further with the Hurri-
cane 240,

The difference between deck boats
and pontoon cruisers is that features
are added onto aluminum platforms
while they're built into fiberglass
decks. This is certainly the case with
the 24-ft.-long, 8%-ft.-wide Hurri-
cane 240, Like the Valanti 240, this V-
bottom has beautifully molded-in fea-
tures and outstanding seating—a
bucket seat at the helm, a big L-seat
aft and a semicircular bench forward.

However, what truly separates the
Hurricane 240($16,195) from its deck-
boat brethren is its sharply raised
helm, which wisely has walkaround
side decks. This not only provides ex-
cellent driver sightlines, but enough
space below to fit a berth and an en-
closed head. Other notable features
include an outside galley and copious
stowage space. The Hurricane 240,
and other similar models, may well
become the niche boat of the "90s,

Another boat attempting to carve
out a unique niche in the market is the
Eddie Bauer 1900 SEB Special Edi-
tion from Maxum Marine. If a part-
nership with the outdoors outfitter
Eddie Bauer worked for the Ford Ex-
plorer, why not for a Maxum bow-
rider? The answer is it probably will,
because the feature-laden runabout is
an attractive boat in itself.

This 19%-ft. craft, like all Maxum
boats, is an upscale package that's
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equipped with full dash instrumenta-
tion, 175-hp V6 Mere sterndrive, ra- EXCEL 205X
dio/cassette plaver, canvas cover and

evervthing else you'd expect from a

premium boat.

The Eddie Bauer Edition trim level —
includes custom colors and emblems,
specially monogrammed upholstery,
in-tlash depth sounder, premiuom ton-
neau cover and a $125 Eddie Bauer
gft certificate. Personally, 1'd like to
se Lhe coneept taken beyvond cosmet-
ic styling, but the boat itself is 4 win
netr, and Maxum gets eredit for taking
a first step into a bold new area of de-
gipn. Price s 516,495,

Even more daring in conceptual de-
sign is Chris-Craft’s personal-water-
craft-size Caper runabout, Low-to-
the-water, sporty fun boats like this
used to be abundant in yvears past. To-
day, the vouth-oriented, 16-ft. 8-in.
Caper (10,500} has the market prac-
tically all to itself.

Comparison to the Mazda Miata is
imevitable, Equipped with a zippy G-
hp Johnson or Evinrude outboard,
curvilinear contours, bright colors,
head-turning style, seating for five
and little else, this is clearly a fun-in-
the-sun niche boat. But boatersin this
niche will go erazy forit,

COBALT 22
TRADITION

Details, details
God or the devil is in the details, de-
pending on your point of view, Boat-
ers love hard-to-construct, built-in
features. Hate isn't exactly how
builders think of them, but it's clozge.
The new 22 Tradition, from Kansas-
based Cobalt, is a perfect example.
Cobalt designer Peter Granata
pushes beyvond the conventional
= boundaries of functional style every
— MAXUM EDDIE BAUER chance he pets, and often this means
~--1900 SRB SPECIAL EDITION personally clearing up manufacturing
) e stumbling blocks. To complete the im-

SUNEIRD 190
EUROSPORT
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Listen to
what they’re saying!

I put 8 oz, Tufoil in my wife's 1977
Mercury and didn’t tell her. A week
later she asked me why her car was
idling faster and had more pep. I
told her about the Tufoil and she was
pleased. (S.5. Az)

Recently while driving, my car lost
oil pressure due to a defective oil
plug. The service station owner
stated the car’s engine was saved
from damage due to your fine pro-
duoct. Thanks! (G.R. New Jersey)

You have invenied a masterpiece!

Your product all my ex-
pectations! (C.B. New York)
One 8 oz. - § 17.75 (ship. incl.)
Two Boz. - 29.00 (ship. incl.)
1 Quart - 38.95 (ship. incl.)
1 Gallon - 13100 (ship. incl.)

1-800-922-0075
ORDER TODAY

Fluoramics, Inc PM282

18 Industrial Avenue

Exp. Date
Phone No

i f

age of a e¢lassic, handerafted run-
about, which the 22 Tradition indeed
is, Granata wanted the dash panels
made of a machine-tooled aluminum,
similar to that used in old wooden
boats. Dash builders said it couldn’t
be done, but after a personal visit to
the plant, Granata helped the builder
fignre out a way to doit. The result is
a distinctive touch that helps make
the reverse-transom 22 Tradition one
of the most elegant boats of 1992,

Other standout features are the
bow scuff plate, built-in fender stor-
age, pullout trash receptacle, teak
swim platform and trim, and too many
others to list. Base price for the 22
Tradition is $39,993.

As with the Hurricane 240, space is
a major feature of the 237 Quest,
made by Four Winns, Although only
22 ft, long, this center-console fish-
ing machine is a full 9 ft. wide. The
generous beam, in addition to provid-
ing exceptional seaworthiness, en-
ables the 237 Quest to build in fea-
tures not usually on boats in this ¢lass,
such as a walk-in head beneath the
console, transom rigging station,
transom gate, tackle drawers, wash-

down system and more, Capable of
handling up to twin 200-hp Johnson or
Evinrude outboards, the 237 Quest’s
base price is $30,400 with a single
OMC !.;Uﬂ-hp outhoard.

Surely one of the most innovative
boats of the year, and probably the
decade, is the 190 Eurosport, by Sun-
bird, of Columbia, South Carolina,
What makes this boat unique is that it
was designed specifically to aecom-
madate the revolutionary OMC Quiet
Rider enclosed outboard.

To give the outboard room to trim
within its own profile, rather than up
and out as in conventional systems,
Sunbird developed an engine mount-
ing design that uses parallel alumi-
num tubes connected to two full-
length stringers. In effect, the boat
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has no true load-bearing transom—an
industry first.

Perhaps the most revolutionary as-
pect of the 190 Eurosport (310,700 for
the complete package) is that it
doesn't ook revolutionary. In fact, it
looks like a well-designed affordable
family bowrider with a typical Euro-
style integrated swim platform.
- Here's one boat where cosmetics and
components beneath the skin are re-
defining the American pleasure boat,

High-concept packages

The volume bhoat company of the
1980s, Bayliner, has a new competitor
with the recent introduction of the
Excel line of affordable family pack-
age boats. A division of Welleraft,
from Sarasota, Florida, Excel begins
its first year with 18-ft. and 20-ft,
hulls that come configured as closed-
deck and bowrider runabouts, and, in
the bigger hull, a small cuddy eruiser.
Power is supplied by Yamaha out-
boards or Volvo-Penta sterndrives.

What makes the Excel line unique
is that a carefully picked committee of
designers and engineers spent two
years hammering out manufacturing
details so that the finished line could
be produced inexpensively, in great
volume and with built-in quality. I
haven't tested these boats yvet, but
['ve seen them at boat shows and
they're quite impressive, Ultramod-
ern contours and an unmatched atten-
tion to detail bode well for the success
of this product line. Prices range from
10,600 to $15, 000,

Wrapping up my overview of
what's new for "92 is another boat that
had an auspicious debut, the 24-ft. 4-
in.-long Baja Bandit. I first saw this
sexy sport boat powered by the high-
tech ZR-1 Corvette engine. That's
right. This is the boat that became
last year's custom dream machine
kmown as the Wette Vette. And while
you can't equip your Bandit with
America's most exotic engine, you
don't need to. As equipped with a Mer-
cury big-block sterndrive, the Bandit
($30,900) iz a T0-mph screamer.

And speed isn’t the only standout
feature on this high-performance
sport boat. The creamy gelcoat, plush
upholstery and macho good looks are
among the finest in the business.

So, that's a quick glanee at the best
and brightest boats of 1992. For in-
depth coverage of these and other
models, look for comparison tests and
other feature stories in upcoming
iszues. | guess that means | have to
schedule another round of boat tests
in sunny locales. On seeond thought,
my job isn't so tough after all. ™
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AQUA POWER

The hydraulic clutch, an inside outboard and a peek at engines of the future.

BY JOHN WOOLDRIDGE,
Contributing Editor

® You're not likely to see boating’s
top technical aces {auded on a glitzy
TV show named “Engineering To-
night” or featured on a slick all-video
cable network dubbed “ETV," but
without the products of these me-
chanical wizards our life on the water
would be considerably less enjoyable.
Their achievements, both individual
and in team efforts, help make boat-
ing more comfortable, more efficient
and, most importantly, safer.

MNowhere is this more true than in
marine propulsion. For 1992, ad-
vances in outhoard, inboard and
sterndrive engines include improve-
ments to existing models and, ina few
significant cases, real breakthroughs
that will influence the way we boat
well into the next century.

Award-winning designs

Without doubt, one of the major
breakthroughs of 1992 is the Yamaha
Hyvdra-Drive, which features the ma-
rine industry's first successful hy-
draulic clutch. The emooth-shifting
Hydra-Drive has earned both a 1992
POPULAR MECHANICS Design & En-
gineering Award and an Innovation
Award from the International Marine
Trades Exhibition & Conference.

Crank the ignition on a Hydra-
Drive-equipped boat and you'll quick-
ly discover why it's an award winner.
FFirst, you'll hear the powerful rumble
of a 7.4-liter V8 engine. Then, when
you slip the throttle into gear, you
don't hear the shudder of an induced
engine stall and the elanking enpage-
ment of a conventional cone or dog
cluteh. Unlike other sterndrive units,
Hydra-Drive power is delivered with
shockfree smoothness.

At the heart of this system is a hy-
draulie eluteh, loeated in the upper
gear-case housing between the en-
gine and the vertical driveshaft. It
employs a series of discs in a pressur-
ized hydraulic bath that functions like
an automatie transmission in a car.
Power is transferred through crown
gears to the vertical driveshaft.

Sinee this isn't a direct mechanical
connection, a certain amount of
torgue loss oceurs, but Yamaha com-
pensates by increasing torque at the
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int of power delivery through a new
ine of solid-hub props, The new props
are connected directly to the prop-
shaft, minus the conventional power-
robbing rubber gasket.

The benefits to boaters from the hy-
draulic cluteh and solid-hub prop are
many: better acceleration and top-
end performance, better midrange
fuel economy and improved durability
due to elimination of the mechanically
punishing cone or dog clutch.

Two other Hydra-Drive compo-
nents are of equal interest. These are
the Silent Power and the Cathodic
Protection systems. Yamaha's Silent
Power system dissipates another
power robber—back pressure—by

venting the exhaust below the water-
line and effectively smothering the
noise. The Cathodie Protection sys-
tem creates an electrical current that
balances the flow of electrons normal-
ly associated with destructive galvan-
ie corrosion. This kind of active anti-
corrosion system may well become an
industry standard later in the decade.

The trailblazing OMC Quiet Rider
is another 1992 PM Design & Engi-
neering Award winner. This unique
engine represents an entirely new
eoncept in outboard power—the in-
side outboard.

Light weight, ease of maintenance
and minimal impaet on cockpit space
have always been hallmarks of out-
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board engines. But there's a trade-
off—the exposed engine is noisy and
limits what designers can do with the
transom, With the introduction of the
Quiet Rider, OMC eliminates the neg-
ative aspects of the tradeoff with an
enclosed-outboard design,

The key component of the Quiet
Rider is a unique pivoting bracket
that enables the engine to trim/tilt
within its own profile, something no
other outboard ¢an do, The hydraulic-
assisted, aluminum-alloy bracket al-
lows a complete range of trim from -7
tu 147, Tilt angle reaches 527, where
the entire lower unit rises above the
bottom of the boat. This is ideal for
beaching, anchoring and mooring,

A sealed cowling and air-induction
system helps muffle the 90-hp V4's
growl, as does the engine cover that
opens toreveal fuel lines and a fuel fill.
With the engine integrated into the
boat, Eurostyle contours are now pos-
sible for designers.

The first boat to feature the Quiet

gpeeds can range from 80 to %0 decibels,
vou begin to realize the benefits of the
Quiet Rider system, which actually
tests quieter than some sterndrives.

Hlng Cobra strikes
Small-block sterndrive aficionados,
take note: OMC’s latest collaboration

MNew tech trio from
Mercury: 2.5-liter
150-hp XR-6 [top
left), Quick-
silver Rideguide
Cutboard Power
Steering Kit
|above|. and
Mercrulser 350
Magnum
Touwrnament Ski,

Rider, Sunbird’s Eurosport 190, fully
capitalizes on the styling potential.
(See “Sunsational” on page 68.)

OMC engineering data shows that
the Eurosport 190 has sound-level
readings at the driver's ear of approx-
imately 756 decibels while cruising in
the 3000- to 3500-rpm range. These
readings remain under 80 decibels up
to 4000 rpm, or slightly below 40 mph.
Since noise levels inside a car at high
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Because it rotates its own profile |above].
the OMC Quilet Rider can be mounted
beneath a sound-muffling englne cover
[right). which is fed by an air-induction
hose, Note Eurostyled stem.
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with Ford begins with a revamped
5.8-liter V8 that was designed specifi-
cally for the marine market. The new
King Cobra 351 High Output uses
components adapted from the proven
GT-40 racing machines, which made
Faord a power in such durability races
as the 24 Hours of LeMans. The new
engine is capable of producing 20%
more power than a standard 351 OMC
Cobra engine.




Two from OMC:
1. King Cobra 351
HO uses a 5.8-liter
\Vd Ford block [left),
and 2. King Cobra

Computer-designed
and enlarged ports
promote freer breath-
ing. A redesigned cam

adds higher intake lift == Diesel |above| uses
and quicker exhaust. ,‘Q’:{‘:l_ . a turbocharged
In the block, fll“}'l b _"l'_'IAJ' - monoblock.

skirted hypereutectic

istons add strength and stability for
ﬁigh-rpm operation, while the re-
shaped combustion chamber im-
proves fuel-burn efficiency.

er gear case for better control at high-
er speeds, as well as integral water
inlets and a new high-volume, gear-
driven water pump to improve engine

cooling characteristics.

OMC engineers added a stronger,
For owners of performance eruis-

mare hydrodynamically efficient low-
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ers, OMC turned to Austria's Steyr-
Daimler-Puch for cutting-edge tech-
nology in the form of an advanced
turboechzrred monobloek diesel (block
and head are cast as a single piece),
This unique casting process allows for
a smaller, lighter engine with fewer
components than a conventionally
cast engine,

Weighing in at just 970 pounds, the
Cobra Diesel cranks out 205 horse-
power at 4300 rpm. For comparison,
OMC's standard 5.8-liter Cobra
sterndrive produces 210 hp between
4000 and 4400 rpm, and tips the seales
at 976 pounds.

Innovative features on this diesel
inelude a high-pressure, 2-stage fuel-
injection system that's modulated by
an overhead camshaft, an electronic
engine management system and tur-
bocharger.

Interestingly, for those who go
where no boater dares to take a prop,
OMC has introduced a family of John-
son/Evinrude jetdrives from 35 hp to
105 hp. This is good news for skinny-
water enthusiasts, because the units
have features identical to those of-
fered on propped engines using equiv-
alent powerheads, such as VRO oil/
gas mixing.

The stainless-steel and aluminum-
alloy jetdrive unit draws water up
through a screened intake on the bot-
tom and forees it out a rear-facing noz-
gle at high pressure. A hinged reverse
gate pivots up to divert pressure for-
ward to achieve reverse thrust. These
nonprop engines are ideally suited
for running in save-the-Manatee
country.

Black projects from Merc

The special needs of waterskiers are
addreszed in the introduetion of Mer-
Croizer's new 350 Magnum Tourna-
ment Ski, Based on a 5, 7-liter GM
block, this high-output model utilizes
an aggressive high-lift camshaft with
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@ By the time this issue reaches print, the
Environmental Protection Agency will have
made 15 racommandations concarming
marine engine emissions. The thrust of the
much-delayed decision, howaver, was re-
vealed in the late fall when information
emarged that indicated the study would
identily off-road and marine engines as
major sources of pollution. In their wildest
dreams, marine engine manufacturers
ware hoping they would remain exempt.
Once the EPA targels mating engines, it
will devalop guidelines thiat builders will be
compelled to follow, much like what hap-
penad to the auto industry in the late 1970s.
How will marine engine manufacturers
risa 1o the lechnological challenge?
Sterndrive and inboard engine manufac-
turers may have tha best of it. Using emis-
sions-control packages similar to thosa al-
raady in place for automotive engings, such
as electronic fuel injection and sophisticat-
ed engine function management systems,
bullders could easily convert axisting 4-cy-
cla powerplants into green machines.
Oulboard motor bullders are nol in the
same boal, 50 to speak. Cedainly they, 100,
are lookang al catalytic converters, electron-
ic fuel injection and microprocessor man-
agemant syslems, bul these can only go so
far in outhoards. The main problem is in the
combustion sysfem.

Chrysler’s dm—hu;*rﬁm 2-stroke engine
may be in Mercury's future.

Part of the fuel charge in 2-stroke out-
boards is used 1o clear the combustion cham-
ber of exhaust. This means that before every
charge is fired, unburned lusl is jetled directly
into the atmosphere. Four strokes, with two
extra cycles to play with, are able to close the
axhaust port before fuei enters the cylindsr.

Mercury Marine, OMC and Yamaha are try-

ing 1o solve this problem by working with
culting-edge technology developed by
General Motors, Chrysler and, most nota-
bly, an Australian-based firm called Orbital
Engine Co. Orbital, which made headiines
sovaral years ago with a pneumatic-assist
direct-injection system for 2-siroke en-
gines, is considerad the leader in this in-
creasingly impaortant field. Although Orbi-
tal's clean-buming 2-stroke engines wara
intended for use in compact cars, the ma-
ring figld may actually be where the difficult-
to-perfect tachnology bears its lirst frubl.
Qutboards are a natural for Orbital's unigua
technology, but 2-stroke sterndrives are a
possibility, too,

Another possible solution for outboards
o meat new EPA standards was spotiight-
ed last year in Honda's claan-burning mid-
size 4-stroke. Rumaor has it thal Honda s in
the final stages of testing a new 100-hp out-
board, and Mercury, Yamaha and OMC re-
portedly have 4-stroke projects in the
works. The problem with 4-stroke out-
boards, however, is that there's a severe
weight panalty once you start getling into
the higher horsepower ranges.

Make no mistake, green machines are
coming by the end of the decade and they
will profoundly alter the landscape of marite
engine lechnology.

—J W

U.5. Dental Research says, “You have a 75% chance of developing gum disease.”

STOP BLEEDING & GUM DISEASE
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Use Swiss Technology
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PerioSystem’
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roller hydraulic lifters, which were
jointly developed by Mere and GM
engineers for increased low- and
midrange torque, as well as better
top-end performance and longer
varvetrain life.

A precision-calibrated, square-
bore Weber 4-barrel carburetor pro-
motes an even fuel flow across a wide
powerband, and helps the 350 Mag

roduce up to 265 hp, about 15 more
Eursepuwar and 20 ft.-lb. more torgue
than a standard Mere 5.7-liter Com-
petition Ski VE.

Corrosion protection, especially for
sterndrives, is something engineers
have been working on for years. As
noted previously, the 7.4-liter Ya-
maha ﬁy{lra-[]rive features an elec-
tronic corrosion-protection system
called Cathodie Protection. Merc,
too, has its own system, and this year
introduces the next-generation unit
called MerCathode I1.

The system can be purchased as an
add-on kit for MerCruiser stern-
drives or outhoards. The MerCathode
I1 eontrol module, which is mounted
on the engine, generates a reverse
electrical current to counteract stray
galvanic currents that naturally oceur

when water comes in contact with dis-
similar engine metals. The system
continues to recommend using a zine
trim tab and bottom bracket cap bolts
as additional anodes. If you can't de-
tect the system at work, you know it's
working.

Rl =
i ).

An impeller forces
thrust in the new line of Johnson/Evinrude jetdrives.

it 5 & fum and rewardiing progect for you and your wihole imily: High guaity components
g proven enginesnng assure easy assembly and years of driving plessure.
Eight mogels fo choose from.

BUILD YOUR OWN FUTURE. Start your own profitatie business, our Busingss
Ooportunity brochure can sihow you how

BANK FINANCING NOW AVAILABLE! cow monthiy payments — call for further

Hfprmaiion.
CALL TODAY FOR VIDED OR FREE BROCHURE

B =2 1-800-787-2277 5

*Cobra & o tradermary of Fom Moior Corp. Caswe Roadster producty i so connactios to Ford.

Bass boaters continue to be a major
focus for high-performance engines,
and this year the men in black have
upped the ante in 150-hp outboards by
using i block from a model that was in-
troduced last vear on a fire-breathing

water through a nozzle to create

200-hp engine. The V& 2.5-liter block
found on the Mercury XR-6 and Mari-
ner Magnum III adds 11 cu. in. of dis-
Elacement to the standard 2.0-liter
lock. The result is an increase in top-
end performance and better low-end
torque for quick planing. All-new
rods, pistons and bearings were speci-
fied to handle the increased output.

The 2.5 block is also used on this
year's Merc and Mariner 175-hp out-
boards, which are electronically fuel
injected like the big 200-hp models.

Another add-on produet to come
out of Fond du Lac this year is the

uicksilver RideGuide Outboard

ower Steering kit, which improves
handling and eliminates steering
torque on T-hp to 200-hp Mercury or
Mariner outboards built for the 1989
model year or later.

The interesting thing about this
system is that Merc engineers speci-
fied a 12-volt pump motor/accumu-
lator that requires no belt-driven
pumps on the engine. The only re-
quirement is that your outboard must
be equipped with a high-output, 16-
amp alternator. In the event of a mal-
function, the power-steering cylinder
can be overridden by mechanical
steering to keep vou in complete con-
trol of the boat.

Boating, like every other segment
of the national economy, is suffering
through one of its cyelical downturns,
but engineers haven't stopped push-
ing marine technology to the cutting
edge. The produet intros may not be
as numerous as in boom years, but the
ones that made it out of R&D are ev-
ery bit as important. Perhaps we'll
gee them soon on “"Engineering
Tonight." P
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Equipment, accessories and toys that you
can't boat without.

BY JOHN WOOLDRIDGE, Contributing Editor

® What's new for "92? Quite a lot. Handheld, multichannel satellite
transceivers compute position with greater accuracy than ever
before. Other electronie instruments expand the underwater
view horizontally. One even talks.

Higher performance and greater control typify new personal €%
watercraft. A hot 3-cylinder scooter debuts with snowmobile lin-
eage. Another features innovative trim control. N

An elegantly simple air/fuel separator prevents unnecessary fuel dis-
charges. A dual-battery charger shortens downtime between fishing ad-
ventures. A fully enclosed trailer protects our prized possessions from
road damage and thieves,

Most of us are attracted to boating as a sport, but with all the great new
gear there might be a few that are in it just to use the latest gadgets. Boating
and toys go hand in hand.

Mini
Loran

| Smaller Is better in
electronic navigation.
Micrologic's Adventurer

| [5595)Is a portable Loran
| unit that will fx a position
In 45 seconds, store 250
separate S-character
waypolinis and secure

up to 100 against
unauthorized use.

Jet Trim

A twist of the knob on the
Variable Trim System and
you're In greater control
than ever on the Sea-Doo
XP [55899). Racing-style
rearview mirmors give the
XP a hot look. while

the 2-cylinder, 580-cc
Bombardier-Rotax rotary-
vahee engine with twin
carbs and a tuned exhaust
cranks out &0 hp.

GPS In Hand
,Q,, o s g % Commanding
. barrier with the smallest, View
g lightest navigation unit Precision optics and

on the market. The Pyxis
(51395) Is a 1.3-pound.
#-channel GPS. It comes

advanced flux-gate

compass technology
converge In Stelner's

complete with a water- Commander 7x50
resistant antenna, electronic binoculars
keyboard and antenna [51899). A microprocessor
mounting brackets, and compensates for magnetic
clgarette lighter adapter. variation, to within 1°.
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Expanded View
Bottom Line’s new Stalker Multi-View
Sonar | 53979 adds sideways-looking
onar to conventlanal bottom-probing.
Computer-enhanced side views eliminate
inanimate objects and show only fish.
The winner of a 1992 Popular Mechanics
Design & Engineering Award.

Holy Bassmobile!

Turn a keyed switch and the top
half of the streamlined Bassmobile
| 57450] lifts open: Inside, there’'s a
foam liner to cradle your rig and a
battery to power lights. A galvanized
tubular frame supports the fiberglass
shell. It also has a solar-powered
circulation vent and an electric jack.

el I
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Beaming Up

Magellan's new NAV 5000 [5]1950) takes
the handheld global-positioning system
|GP5] to a new dimension by tracking
five satellites continuously. It gives an
accurate 3-dimensional fix In latitude,
longitude and altitude virtually

anywhere in the world.

g e

Riding On Air
Mercury Marine now offers Quicksilver inflatables that range
from 8'5 fi. | $855) to 12V, fi. [ $1430). Multiple air
chambers and an inflatable keel
provide safety and comfort,

= _I -
e
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Two Ninjas
Rust Never Sleeps And A Stealth
What would you use to block rust and Get a grip on MotorGuide’s transom-
corrosion. or to loosen selzed parts or mount Stealth electric troliing motors.
to protect mechanical and electrical which range from the 5T200 [ $99) to
components? A 1 2-ounce spray can of the ST2000V | 5299). Backtrollers will
Corrosion Block | $12.95] does it all. It appreciate the unique grip handle
uses ACF-50 to seal out molsture. and two Ninja props.
B0
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No More Fuel Spills

Put an end to environmentally deadly spills from your fuel tank
vent. Installed in your boat's vent line, Racor’s Lifequard Fuel/Air
Separator | 385) traps overflow fuel and vapors and returns
them to the tank. A reliefl valve moderates pressure
buildup. The easy-to-install Lifeguard has no
| moving parts and will not rust or
| corrode.

Dual Pro Charger 10 x 2 Marine

ﬂvernlght Sensation

No more trickle charging, faulty meters
or battery cable switching. The Dual Pro
Charger | $324), from Charging Systems

Polaris Missile
snowmobile breeding gives the Polaris
SL650 [ $5499) an edge as it enters the world of
International, charges two batteries personal watercraft. This semi-\V bottom craft isn't for the
overnight. And since it's waterproof, timid. It's equipped with a 647-cc, 3-cylinder engine and a high-
it can be Installed aboard your boat. output pump with a stainless-steel impeller. It has a 9.8-gallon fuel tank.

Voice Of The Deep
Mow your depth sounder can
talk. Depth Talker [5199)
connects to virtually amy
existing digital, video or
liquid-crystal fishfinder,

and calls out bottom depths.
Programmable functions include
volume, time intervals and

depth changes. Depth Talker
features a weather-resistant

Myiar spealkcer and an auxiliary
Jack for remote speakers.

== -~ 3 Environmental Defense
Omega created the Polarteck Pullover
Airing It Out | $80) with waterproof yet breathable
Go self-contalned with a new OMC Express inflatable boat. Manufactured especially nylon shoulder yokes for protection
for OMC by Groupe Zodiac, the line consists of an B'4-ft. Express 260 | 5875) and from the spray. For increased protection,
a 10-ft. Express 305 [ $1095). Both are built using Zodiac's computer-controlled, hot- layer it with an Environmental Defense
assembly bonding process. and feature a tapered, upswept bow. Jacket [$1B80). ™
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Precious Melal.

» Most available! /2-ton power. #Standard anti-lock brakes.”" » Two-side-galvanized steel and standard base-coat/clear-coat
paint for superior rust protection. = 3-year/30,000-mile Bumper to Bumper Flus Warranty, No ded Al

Chevrolet. The best resale value MWW‘MM*LEI’S face it, you get
what you pay for. And a Chevy retains more of its original value than any other full-size pickup. So, while
you're out there making a buck, America’s best-selling truck™ is working hard to help you keep it.
Chevrolet. The trucks you can depend on. The trucks that last.

=

The Heartheat Of America Is Winning.”




BY MARY SEELHORST

OPULAR MECHANICS' 90-year
Phistnry resulted from the dream

of one, the efforts of many and the
enthusiasm of multitudes. As its visionary
yet pragmatic founder, Henry Haven Wind-
sor, stated on the publication’s first anniversa-
ry, “Readers of the first issue of POPULAR
MECHANICS searched in vain for the usual an-
nouncement of the great things

T Ll i, ——

that emitted mysterious rays.
Around the world, experimenters were
flying large gas-filled bags called dirigi-

bles. Meanwhile, several Americans were
racing to become the first to liberate a heavi-
er-than-air flying machine from the bonds of
Earth, and inventors of horseless carriages—
steam, eleetrie and gasoline—pushed the ma-
chines to their limits. The dreams

T T T

the new paper was to accomplish.
All they found were the two lines:

‘Tells you how to do things.’
‘Written so you can understand it.’

These mottoes have steadily
been adhered to and always will
be.” True to his word, the maga-
zine's mission has changed little
over the past 90 years.

His fledgling publication hit the
newsstands in 1902, during a time
of unprecedented invention and

e RE Bl BT

seemed like fairy tales. The Ital-
ian, Guglielmo Marconi, had just sent a mes-
sage across the Atlantic through the air. In
France, Marie Curie had recently discovered
a previously unknown substance—radium—

Tprnry Bpasen Embser, .
e

discovery. Tomany people, there- ~ HenryHavenwindsor,  technical tidbits culled from other
: founder and first editor of t atd
cent technological news must have 2" mﬂgm publications and supplemented

of the ages were rapidly becoming
the realities of the 20th century.
Windsor had already published
a handful of technical journals for
men who were engaged in mechan-
ical trades. But his new magazine
was to be different, “a magazine of
education,” whose readers “need
never be at a loss for entertaining
things to talk about.” Published as
a weekly for nearly two years, the
magazine was at first a montage of

RLE B Y I

with Windsor’s own commentary.
Most magazines of the day were sparsely il-
lustrated, but POPULAR MECHANICS featured
a large photograph or illustration on every
cover, plus numerous photos and diagrams

POPULAR MECHANICS ® FEBRUARY 1992
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throughout. A great many week-
ly covers featured the architec-
tural and engineering wonders
of Chicago—PM's home in thoze
years—while other covers de-
picted mechanical novelties and
technological feats from around | -
the world. Windsor believed
that pietures were essential to |
the story he wanted to tell. It
was a story about the world in
which his potential readers lived,
where hands-on thinking—building,
trying, testing, fixing, listening—
was at least as important as, if not
more important than, words.

s P‘IlF!J qum IS

Mildeay wf Chicagn's il Rrelgrs

The Windy Clty.
Chicago, was PM's
home In 1902,

farm and home
hints that were
of more general
interest, away
from elementary
projects  for
youthful novices
and toward a
wider variety of
skill levels en-
compassing ama-
age. Advertising—once

teurs of
primarily for tools, engines and in-
structional books—began to reflect a
growing audience of general consum-
ers, By the end of PM's first decade,

e I POPULAR
ingenulty. MTF]IANICS

MALATINT

often promoted
experimentation
and entrepre-
neurial efforts
in mechanical
fields. In 1924,
the effort tooka |
more direct route
in the form of
PM's Industrial
Award Plan, in which the magazine |
E!uh]lc:z.ed specﬂ' ¢ industrial prob- |
ms submitted by companies offering
cash rewards for the most satisfae-
tory solution. And PM has since kept
up its tradition of direct involvement

Windsor organized the maga-
gine to assist readers with particu-
lar interests. The latest techno-
logical news always appeared in
the front half of the magazine,
where headlines such as “Electric
Trolley Car" and "How Wireless
Telegraphy Works" caught the eye
of first-year readers, The back half
of the magazine consisted primari-
ly of how-to tips, plus some educa-
tional ﬂrujects for boys, beginning

with the series “Easy Electrical
Experiments For Boys.”
& entertainment value of new

technology was not lost on Wind-
gor, Jokes, cartoons and poems
with mechanical themes appeared
larly. Women as well as men,
he thought, would find things of in-
terest in his paper. The famous ac- |
tress Lillian Russell endorsed the
magazine in its first year: “[ read |
POPULAR MECHANICS because |
find so many things in it that arein- |

Pupumn MECHANICS

B et Ferh o Sprom o ans Mesbeoal Sare al e Wasts

in the technological world. Exam-
ples include continuing contests
promoting reader ingenuity; PM
sponsorship of various tests and
trials, particularly in the automo-
tive ﬁe]d continual adaptation of
how-to information to changing
technologies and changing times;
and the annual Design and Engi-
neering Awards.

Whﬁe some magazine policies
have continued, others have
changed as American society has
changed. For example, even long-
time readers may be surprised to
know that until the 1940z, it was
PM poliey to avoid naming the
manufacturer of any product fea-
tured in the editorial pages in or-
der toavoid even the appearance of
any conflict of interest between

teresting and of help to me. Itisthe
only one of those kind of papers that |
can understand.”

Within a year, POPULAR MECHAN-
Ic8" weekly circulation had expanded
from a few hundred to 20,000, Circu-
lation continued to grow. By 1909, cir-
culation was 200,000 a month and still
growing. In 1911, the magazine as-
sumed the 6% x 9-in. format it was to
keep for many years, each cover fea-
turing a full-page color painting of
some technological theme,

But as Windsor began to get feed-
back from his new readers, the orien-
tation of the how-to columns slowly
shifted toward a middle ground: away
from highly technical tips and toward

Mary Seethorst in curator of the “Possible Dreams”
exhibit at the Henry Ford Mussum & QreenfTeld
Village. Dan Coleman was with PM for 31 years,
including 10 years ax publisher. He iz now o vice
president with PM's pareni, Hearst Mogazines.

pitches for cereals, razor blades, pat-
ent medicines, motoreyeles and other
consumer goods joined the fattening
advertising section. POPULAR ME.
CHANICS was rapidly becoming an
American institution.

PM was the first general-interest
technical magazine to include how-to
information as part of its technieal
lore, and it was the first to be so
heavily illustrated. The appeal to
readers was undeniable. Other
magazines were soon founded in
the same genre, while Popular
Sctence, PM's predecessor in the
coverage of general-interest sci-
ence and technical news, added
how-to topics, more photos and
bright covers in 1915.

Before the days of minute tech-
nical specialization and the domi-
nance of large research labs, PM

§ MECHANICS

editorial integrity and advertising
PM'sfimtcover, profit—a policy
like many to that is ET‘ ost
follow, used an totally inconceiv-
llustration. able in today's

ccnsumer-oriented world.

Shortly before his death in 1924,
Windsor had introduced the Industri-
al Award Plan with a statement that
captured the essence of the American
technological ideal—the possible
dream: “Every one has inventive abil-
ity because every man, woman and

e child at some

time or other has
POPULAR ideas which they
put to use to save
time, abolish
drudgery, or add
to their own hap-
piness.”
Whether our
dreams encom-
pass only our
A 1924 request for
new [deas drew

many responses.

MAGATINE
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® PMwas always in the vanguard when
it came to reporting on airplanes, and
their fascination did not escape Mr.
Windsor. He was one of the first to pur-
chase a company plane—a Grumman
Mallard—and learmed 1o pilot it himself.
Over a period of about 20 years, the
hours he logged in this amphibian took
him from the lakes of Maine to the Cali-
fornia coast. His biggest problem was

Wings For Windsor

flying it in and out of Chicago's Lake
Michigan: The lake would go from com-
plete calm to 4-ft. waves in just a matter
of hours. It became great sport for em-
ployees to rush down to the beach when
they heard Henry was returning from a
trip just to watch the Mallard bounce
from crest to crest. Then they'd bet on
how long it would take him to taxiin
to shore. —Dan Colernan

own backyard or the entire solar sys-
tem, Americans continually strive to
build a good life and a better world.
For 90 , POPULAR MECHANICS
has fueled its readers’ dreams of the.
future while satisfying the realities of
their present.

What were the dreams of genera-
tions past? How have they been
achieved, abandoned or redirected?
Let's take a look back at some of the
topics PM has covered with particular
enthusiasm throughout thiz most
technological of centuries,

Rages Of The Ages

Fever
1902-1919

Now I know why the birds sing when
they fly through the air.—Mrs. Van
Deman, first woman to fly in Ameri-
ca, January 1910 issue

he dream of flight had obsessed

mankind for eons. Yet, at the

dawn of the 20th century, only
unpowered vehicles had graced the
skies. But aeronauts the world over
were not content to forever submit to
the vagaries of wind and weather in
unnavigable balloons and gliders.
Many experime;iters believed that
emerging technologies held the prom-
ise of powered, controlled flight.

As there were no aviation experts,
no manufacturers, no schools for the
new science, hopeful pilots had to de-
gign, build and learn to fly their own
ingenious devices by trial and error.

often As flying mania

mrnpmd In early ped Ameriea,
a fﬁ!dglmg PoPU-

LAR MECHANICS reviewed and
debated the form and function
of the new machines. |
A bewildering array of de-
signs were proposed, some out-
landish, others triumphant.
Dirigibles, those large, cigar-
shaped bags of gas, were the
first to fly. Readers of PM's
1902 issues discovered that the
Brazilian aviator Santos-Du-
mont had circled the Eiffel Tower in
one—a feat quickly eclipsed by En-
glishman Stanley Spencer, whose air-
ship, “looking like a bottle-nosed
whale,” had sailed 30 miles against
the wind. PM reported that a]gw-ugh
Spencer was seen off by cheering
erowds in London, some witnesses
“were thrown into a turmoil of aston-
ishment, and in some

FLYING AUTO THE LATEST MOTOR CAR

ntte}rlnpts. . ,t}h:e Trunyh-ngﬂ__w—a
machine or the dreamthat’sbeen
princ: le is a fail- around since 1906.

ure.” Yet even the generally optimis-
tic PM had not been so grnl:lnua at
ﬁrst After Langley's first failed at-

]:It PM had reported, “While the
machine refuses to fly in the air, it
readily sinks itself in the water, and it
is believed that by

districts they were
Lhu:u*um:ghl:.r fright-
ened.”

Public fear abated
as more vehicles took
to the gkies, but skep-
ticism about the use-
fulness of aviation
reigned for many

ears. Readers of

OPULAR MECHAN-
105 and other techni-
cal publications were
likely far more inter-
ested and optimistie
than most. One article
defended the much-

o T e,
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POPULAR MECHANICS COMPANY

adding a sufficient
amount of cord, it
could be made equal to
the best government
submarine torpedo
boats.”

The mostly nega-
tive press given to
Langley's two failures
overshadowed a mod-
est feat performed
only a few days after
his second attempt,

from Dayton, Ohio,
achieved the first sue-
i cessful heavier-than-

Ir;idlr.;uled attegmptﬁ l)]t' ——
rofessor Bamue

Langley to launch a m:umm
heavier-than-air craft i
across the Potomac River in 1903,
stating: “Inasmuch as it took Profes-
sor Langley 15 years to get his model
in running order, it is by no means to
be understood that becanse of one or
two, or half a dozen, unsuccessful

air flight at Kitty

Hawk, North Carolina. They did
not encourage cove , and
it was 1908 before the Wright
brothers were mentioned by name in
PoPULAR MECHANICS, when it was
noted that: “The secrecy regarding
the Wright brothers’ airplane (sold to
England) caused many American
aeronauts to be skeptical of its suc-
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cess.” Perhaps the lack of press atten-
tion was fortunate, for it allowed

them to develop their design in pri- | >

vate, patent their invention and dem- |
onstrate it to the world in a trium- |
| il;ant display of control and power at |

Mangs, France, in August 1908,
But their success was not without

incident. In September 1908, a pas- |

senger of Orville Wright's, Lt. T.E.
Selfridge, was the first aviator killed
in an airplane wreck. The PM editori-
al reporting the incident noted, “The
sacrifice demanded by science for sue-
cess is often death, and it is unreason-
able to expect that man’s persistent
effort to conquer the air should be tri-
umphantly advanced without the
blood price which anays has and al-
ways will be inevitable."”

Perhaps the first B-Eﬂ?' congquest

e recogmized as of any practi-
g v;ﬁf was d;l;ucnhad in T.hﬂ%]:!tﬂbﬂr
1909 issue of PM, “I begin my flight,
steady and sure, toward the coast of
England. The moment is supreme,
yet I surprise myself by feeling no
exultation. Below me is the sea.

. . The motion of the waves be-
neath me is not pleasant. I drive on.”
Louis Bleriot had erossed the English
Channel in a monoplane of his own de-
gign. An accompanying editorial not-
ed, “Just what Bleriot demonstrated
was that Great Britain is no longer an
impregnable fortress.”

Bleriot's phenomenal flight
touched off a cF bate in the pages of
PM and elsewhere over the possible
use of the airplane in war. Capt.
Richmond P. Hobson, of the House
Committee on Na-

“The Fallacy Of :
The Dirigible” was val Affairs, con-
explored in 1912.  tributed an essay

taking the co nventlnna] vlewpumt.
"The aeroplane has come like the tor-
pedo and the submarine, but the bat-
tleship remains and will continue to
remain king,”

Such an outpouring of reader opin-
ion followed that Windsor quickly
ﬂuhliahed a rebuttal by Victor Loug-

eed, author of a popular new book,
Vehicles Of The Air, noting, "History
is full of examples in which one power
has succumbed to another because

| will start to build unless he

tion staged a now-
m*‘:‘iﬁ"' familiar scene
i reported in a 1914
PoPULAR MECHANICS: “Pictures of
Eo_ynnht made from aeroplane.”
it-yourselfers could participate
in the rage with PM’s glider plans of
1909 Detailed umtrucﬁuna for build-
Santﬂavﬂumant s tiny “Demoi-
5& e monoplane followed in 1910—
plans he left unpatented in order
to promote interest and experimenta-
tion in aviation. But PM warned, “Itis
necessary to a8 some mechanical
skill and ability, and plenty of com-
mon sense. In presenting t%e plans,
we trust that no one of our readers
h uali peciall la i
these qualities, especially the latter,
without which he will never be able to
accomplish anything.” Evidently
some readers ﬁoasessad enough of
whatever it took, attested by several
published letters and photos showing
off readers’ gliders and airplanes.
With war on the horizon in Europe,
some hopeful flyers would soon direct
their aviation ambitions to military
service. The desire of nations to gain a
technological advantage proved a
powerful impetus for ra gn‘] develop-
ment of the airplane, and it was dur-
ing the war that pilots and manufae-
turers once and for all proved t]:imr

the opponent was
more alert, and
BTl.ucker to grasp

e significance of
the latest devel-
opments in war
machinery.” Yet,
perhaps the most
telling comment
was in Windsor's |
summary of read-
er letters: “Many
contend that the
aeroplane is des- |
tined to revolu-
tionize warfare— 5
perhaps make war, the war uf blood
and destruetion, uhsnlete, and thus
prepare the world for a millennium of

ce,” It was not the first, nor the
ast, such technological dream.

In 1910, the popularity of the aero-
plane soared. Dozens of public exhibi-
tions featuring contests and stunt fly-
ing were entﬁusiastim]ly attended.
Men and women signed up for flying
lessons. Records were broken regu-
larly. Even before the airplane had
been tested in war, innovators were
deve]npmg peacetime applications—
America's first airmail was carried by
Earle Ovington in a Bleriot monao-
plane in 1911, and a London publiea-

Bleriot buzzed an
Of all the nota- anmonished French

abilities.

ble American air- ©ouple in 1909,
plane manufacturers, Glenn Curtiss
stands out for his long string of accom-
Bljshment.g. As a young motoreyele
uilder and racer, Curtiss learned to
design and build efficient and power-
ful engines. He built a reputation in
the aviation field beginning in 1904
with the lightweight engine devel-
oped for Capt. Thomas Baldwin's diri-
gible. Curtiss's company, by the way,
advertised its airship engines in PM.
Curtiss soon learned to fly, and be-
came one of America's most dashing
aviators. Through a series of partner-
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ships, he proceeded to develop some
of ica's most famous planes, in-
cluding the first plane to take off from

and land on a battleship, several very
successful hydroplanes, and the fa-
mousJN-4, or “Jenny," in which most
WWI American and Canadian pilots
trained., After the war, the NC-4

(Navy-Curtizs) would make history in
1919 as the first plane to cross the
Atlantic Ocean.

Shortly after WWI, a PM editorial
commented: “That the development
of the plane has been tremendously
advanced by reason of its varied ser-
vice in the war is apparent. Just how

ars, under peace conditions,
would have been required to bring the
art to its present stage is uncertain.”
While public enthusiasm for the air-
plane continued on after the war,
nothing would quite match those ear-
ly days of wonderment—when PM's
enthusiasm was ahead of the pack.

Electricity Wins

1917-1934

No story in fiction can match the rise
of electricity in the 20th century.—
July 1934 issue

loser to home, a quiet revolu-

tion was tnkmg place across

America. Slowly but surely,
electricity was coming to cities,
homes and farms,

While its existence had been known
for centuries and its principles under-
stood for decades, electrical heat,
light and motive power had until the
1910z been applied mainly to industry
and to the homes of wealthy urban-
ites. Its increasingly widespread use
depended in part on the development
and construction of large, intercon-
nected power grids—supply systems
that could manage flowing electrons

Power companles  lIKE water systems
promised freedom managed flowing
from drudgery. water, providing

up for wartime pro-
duction in the ﬁlte
19108, demand for
electricity soared, i)
After the war, do- |
mestic applications [ 8
advanced rapidly.
Throughout the "20s |
and "30s, dozens of
PM articles with ti-
tles like “High Valt-
age Brings Super
Power Age"” and
“This Electric Home
Runs [tself" sup-
ported the widely shared nc-tmn thal‘.
electricity was essential for life in

America's modern age.

The first place many people experi-
enced modern elec wn-nders was
in public places, e large cit-
ies. “Electrical Bmthlnc Gwe Shoe
Shines In New York" read one head-

line of the early 1920s,
while another noted,

Hhis ELECTRIFIED Home Runs TSELF - -

“Equipment Is All Elec-
tric In Big Canadian
Cafe.” Electricity was
reported to have been
drinks, pumping
ga.sohne henting vests
and floormats, sh
ing knives, cutting hair
and serving lunches.
Many city streetlights

were converted to elec-
, and soon electri-
{:nll}f ted advertising

signs, once a novelty,
flooded streets and
showrooms with shining

mever—read%' supply across the peaks
and valleys of demand. Inits first dec-

ade, POPULAR MECHANICS had re-

viewed the construction of numerous

powerplants across the country and
the world.

But the other half of a suecessful
electrical equation was demand—cre-
ating and maintaining widespread
markets for ucts that used elec-
tricity. As American industry geared

words and images.

As more and more homes were con-
nected to electrical powerlines
through the '20s, power companies
and other manufacturers promoted
appliances that would feed on the
flowing electrons. The 2-page photo
spreads that PM had inaugurated in
1913 to feature domestic aids and ap-
pliances began to fill with notices of
new electric dishwashers, fans,
lamps, floor buffers, mixers and knife

POPULAR
MECHANICS

MAGATIMNE

Dramatic electrical
displays were wed at
the 1933 Worid's Failr.

“'N grinders. Nearly al-
ways these items
promised to provide
a better life, with
such titles as “New
Ways To Avoid
Hume Drudger
and “Time And Mon-
-Saving Tools For
\a'uman 's Worksho
4] In The Home." Chil-
= dren too could enjoy
the pleasureu of electricity with elee-
trie trains and toys of all deseriptions.
Yet despite the promised savings,
electrical appliances were still too ex-
pensive for many Americans. PM of-
fered plans for electric exercising ma-
chines, a washing machine and even a
hair dryer assembled from a pur-
chased vacuum cleaner and toaster.
Some articles cautioned readers
about the dangers of electricity. “It's
Easy To Dodge Electric Shocks (If
You Know How)" claimed a 1927
headline—with a bit of macabre hu-
mor created by its odd juxtapesition
to a photo of Sing Sing prison’s elee-
trie chair. The remainder of the arti-
cle, however, focused on the more
common, domestic variety of voltage.
A housing boom following World
War 1 prompted the design of many
new, primarily suburban, homes that
were completely electrified from the
first, Aruund the country and interna-
tionally, power

companies spon- | me e
sored all electric
homes open for
publie viewing.
PM reported on
a model home
—"the perfect || |
home"—erected ||
in1926in Parisas |
A Buffalo reader
bullt a hair dryer
from a vacuum
cleaner.

sl Wuwrsen Clewser

Mils lrimm Weiicia Toaier

POPULAR MECHANICS ® FEBRUARY 1992



PHOTCS FROM HENEY FORD MUSELIM & GREENFELD WLLAGE

the American exhibit in the Interna-
tional Exhibit of Household Appli-
ances and Labor-Saving Devices, “It
is expected to astonish the French
housewives, to whom many of the ev-
ery-day electrical and mechanical
household appliances used in this
country are own."

In reality, it probably would have
astonished the residents of millions of
The ideal Electric  American rural
Home featured the households, whoe
best 1927 gadgets. lagged far behind

farmers
leamn about electrical s
power In 1929.

city residents in
acquiring domes-
tic electrifica-
tion. In 1930,
nine out of 10
farm families still
had no electric-
ity. Power com-
panies expected
users to foot the
initial bill for
erecting powerlines, and the costs to
rural residents were prohibitive.

PM reported that enterprising
farmers could find in electricity “a
new hired man, through whose
helgdmdger}f has been banished.”
“Electric Hens Hatch Billion
Chicks" read one headline on mod-
1 ern incubation methods. Other ar-
ticles featured electric eheep
shearers, milking machines, cream
separators and insect killers.
Farmers, almost by definition do-
it-yourselfers, were shown how to
build wind-driven generators that
could power storage batteries for

limited uses. If a store-bought gener-
ator was preferred, the Zenith
"Windcharger” generated enough
“juice” to run a radio and two lights,
By the mid-"30s, many believed
that farm electrification was vital to
the future health of the American ag-
riculture industry. Franklin D. Roo-
sevelt's New Deal administration es-
tablished the Tennessee Valley Au-
thority to electrify large portions of
the rural South, and later organized
the Rural Electrification Administra-
tion. Whether farmer or city dweller,
the clear message was that electricity
eould and would make life better,

1919-1930

Wireless music sends joy in all direc-
tions.—March 1920 issue

ven as Americans enthusiasti-
E cally filled their homes with

new gadgets in the 1920s, there
was one device that stood head and
shoulders above the rest—radio.

The prim::ipl&a of radio, or “wireless
telE%n hy,” had been discovered by
Guglielmo Marconi just before the
turn of the century. Marconi's first
transatlantic transmission, of Decem-
ber 1901, was heralded in POPULAR

The World Is Radio Mad

took no derring-do—just some tech-
nical mastery and a knowledge of
Morse code. From the first issue,
PM presented plans, descriptions
and the advice and encouragement
of famous radio inventors. Lee De-
Forest, inventor of the essential
“triode" vacuum tube, became a
frequent contributor to PM. Voice

transmission proved possible in 1907,

becoming more common as quality
slowly improved. But until the 1910s,
the commercial use of radio was most-
ly limited to code communication from

MECHANICS as the be-
ginning of “a new era for

Basdw im the W i e -

ship-to-shore or vice
‘| versa, where telegra-

civilization." As with
aviation, wireless was
initially an amateur
pursuit, and its devel-
opers saw only limited

POPULAR |
MECHANICS

MAGATINE

phy with wires was im-
posgible.

Amateurs, however,
evolved another idea.

Thousands of amateurs

possibilities for com-
mercial use. Unlike avi-
ation however, wireless
transmitters and re-
ceivers were relatively
easy to build once the
principles were under-
stood, and using them
A radio concert was a

novelty In 1925.

a8

had built and used ra-
dios since 1901, crowd-
ing the limited airwaves
with their voices and
coded messages. Be-
sides talking to each
other, some began to
Izl::ly musie and transmit

tures over the air. A
March 1920 PM article

e s T A s ———— e BT

e ———

describing a “pho-
nographic con-
cert” played in
Chieago noted that “more than 100
long-distance eavesdroppers in De-
troit heard the widely distributed
harmony through some 230 miles of
space.” In November 1920, Westing-
house became the first company to
sponsor a station—KDEKA in Pitts-
burgh—to broadeast regular enter-
tainment programming. It was in-
tended as an incentive for people to
buy the company's radio receivers,
Despite the popularity of amateur
broadeasts, many business people
thought Westinghouse had made an
ill-advised investment.

Across the country, peuple were
goon elamoring for the “magie boxes"
that could pick up the free entertain-
ment. Manufacturers couldn't keep
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op with the demand. Until about
1925 most listeners made their
own sets, which were often less
expensive and higher quality
than the manufactured sets.
Today's parents with comput-
er-crazed children may identify
with Windsor’s comment of 1922:
“What hardly 20 years ago was al-
most a miracle, to be performed
only by experts and scientists,
has now become so easily done
and understood, that some 60,000
amateurs, chiefly boys in their
teens, with antennas raised from
barn or ridgepole, daily and
nightly pick up messages from
points tﬂ.uusands of miles dis-
tant.” The importance of their

& and Naris

Latest Faaln, Funch

Every month,
people found more
ways to listen in.
cises in a lighted
room behind a
drawn  blind
. but it does
move and live."
This was PM's
assessment of
the art of televi-
gion in 1928—not
the electronie
system we are
familiar with to-
day, but rather a
mechanical scan-
ning version that
received a lot of

contributions was acknowledged
by Marconi in his 1925 message to PM
readers: “In radio, more than in other
forms of science, the amateur experi-
menter has assisted the professional
worker, and many now-famous engi-
neers began their careers as ama-
teurs. [ am proud of the fact that |
began my radio experiments as an
amateur."

POPULAR MECHANICS quickly de-
voted an entire gection to plans and
tips for radio enthusiasts, with titles
like “Selecting The Proper Vacuum
Tube" and “"Making Loud Talkers For
Radio-Receiving Sets.” The rage

more exciting than radio listening, de-
picted a Radiola I1I-A receiver being
used on a eamping trip to the Canadi-
an Rockies. It was part of an “opera-
tive experiment, in which a new in-
strument is tried out under novel
conditions and in the face of diffieul-
ties possibly hitherto reckoned as pro-
hibitive." Today we might call it a
road test. The report noted that the
expedition's pack horse had “proved
his gualifications as a radio horse by
‘broadeasting’ the various fragments
of the outfit over half a mile of swamp,
bog and boulder-strewn mountain-

sparked dozens—in-
deed, hundreds—of
new radio parts compa-
nies and radio stations.
The world was abso-
lutely, undeniably, ra-
dio mad.

Even store-bought
radios of the early 1920s
were complicated af-
fairs, however, consist-
ing of many separate
components—detector,
tuner, maybe an ampli-
fier, then the battery,
aerial, ground connee-
tions, plus a headphone
or a speaker. About

Y ] -

gide.” Of all the adven-
turers, only the cook
wanted to try and re-
pair the radio, but the
author noted, “As it is
always good policy to
humar a camp cook, we
let him have his way."
Soon the radio was re-
paired, and the entire
camp was enjoying far-
away entertainment,
having improvised a
erude loudspeaker from
headphones and a cou-
ple of tin cans,

Novelty sets also ap-

came on the market, PM began to
ublish such artieles as “How To Pick
our New Radio Set,” and regular 2-
page illustrated features, “Shopping
Tips For Radio Fans" and “Latest
From The Radio Shops.” One head-
line that appeared in the late 1920s
may sound familiar to electronies con-
sumers of today: “Many Radio Re-
ceivers Now Obsolete.”
In 1925, a PoPULAR MECHANICS'
cover, normally reserved for scenes

1925, as more and more PM helped readers buy, as well
mass-produced sets s bulld, radio sets.

peared in PM with ever-
growing frequency.
“Wireless receiver
shaped like human ear;" “Radio set
built in bottle in less than 7 hours;"
“Radio garter latest fad for wireless
fans;" “New Radio-Movie Transmit-
ter.” Wait a minute—isn’t that a tele-
vision set?

“It is true that the image may be a
tiny, black silhouette, about as clear
and exciting as watdung the f:a.t ge.n
tleman across the -
street doing his
getting-up exer- Immmrc.r Juitlm,

press at the time,
Beginning in 1923, several inventors
successfully transmitted pictures
with mechanical systems of their own
design. One early television engineer
often featured in PM was C. Francis
Jenkins, aninventor already noted for
his motion-picture equipment. Be-
sides experimenting, Jenkins estab-
lished his own television company to
sell kits for television receivers and
transmitters, and promised to broad-
cast regular programming in 1930,
But the Great Depression dried up
the market and the company folded.
Press coverage of his work kept up
publicinterest in the speculative tech-
nology. A 1925 PM article titled “Ra-
dio Vision Of The Future” quoted Jen-
kins at length: “The radio-vision
machine, transmitting and receiving
living and moving objects, will come
to the fireside as a fascinating teacher
and entertainer, without language lit-
eracy or age limitation; a visitor to the
old homestead with photoplays, the

in Home, Forooast ol Inwentin

*G

|
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opera and a direct vision of world ac-
tivities.” Although his system did not
come to fruition, Jenking' vigion of
television broadeasting in homes
across America was finally realized
after World War I1.

By 1930, radios had been developed
that could be plugged into a wall out-
let, installed in a car, carried to the
beach or harmonized with living-
room decor. Radio news, lectures and
popular entertainment had become
part of the daily experience of millions
of Americans. In the commereial are-

na, radio broadeasting was making
air, sea and rail travel safer and more
reliable than had ever been dreamed
possible.

Yet Henry Haven Windsor ex-
pressed perhaps the most ambitious
dream of all in one of his last editorials
for the magazine. After describing ra-
dio’s potential to help the nations and
races of the world know each other
better, he wrote: "Communities live
in peace because they know each
other. . . . and knowing, make un-
derstanding allowances.”

“5o simpie amyone can do it.” suggested
this 1925 PM plan for bullding a radio.

Planning

1930-1950

A better world than we have ever
Enown can and will be built.—Indus-
trial designer Walter Dorwin Teague,
December 1940 issue

he stock market crash of 1929
I brought an abrupt end to the
booming prosperity of the
1920s. While many Americans
blamed the shadowy figure of technaol-
ogy for the rising unemployment and
other social ills of the day, many oth-
ers turned toward technology as at
least a distraction, and at most a pos-
gible salvation, from what became
known as the Great Depression.
Throughout the Depression and the
World War that followed, PM walked
the line between readers’ optimistic
dreams and their bleak realities. As
might be expected, many articles
showed readers things they could do
to make money—building roadside
concession stands or tourist cabins,
reusing castoffs, and repairing appli-
ances. Yet the discomfort many
Americans felt could not be covered
by a fresh coat of paint on the old
huuai.:l, nor patehed with a piece of sal-
tin.
haracteristic of the articles ad-
dressing the fears of readers was
“Machines—Masters Or Slaves?”

Housewtife of the z : 4
S B
her plastic home. '

owe existence to
their power to serve human wants,
are now accused of turning the tables
on man. They are held respongible for
unemployment and all the ills which
today afflict the world.” Through
interviews with researchers, engi-
neers, labor specialists and others,
the article examined possible causes
of, and solutions for, worker displace-
ment. The answers were n all re-
assuring, and ranged from the humor-
ous (“The ayster, in his ignorance and
lack of experience, may be more con-
tented than the human being, but who

The World Of Tomorrow

1930s, the look was applied to commer-
cial products from toasters to trains.

FPM introduced readers to the new
profession of industrial designers in
1932 with “Now The Beauty Engi- |
neers.” Walter Dorwin T e, oneof |
the most famous of the era's design-
ers, was shown with a scale model of
a streamlined car he had designed.
While it eoncentrated on designers’
use of new materials and scientifie
principles in beautifying mass-pro-
duced goods, the article did admit
that Teague's model was “ealeulated
to win the fancy of people able to write
checks big enough to buy its magni-
fied likenesses.”

wants to be an oyster?") to the
inspirational (“Science is at our
service—it ean enslave us, or it
can free us—but we ourselves
must make the choice."). "

The clear me to worried Rt
Americans was that, despite |
present problems, technology g
could ensure a brighter future.
Through POPULAR MECHANICS
and other mass media, the
dreams of America were fed by
several streams,

Most obvious of these were
the efforts of many manufactur-
ers to encourage consumption
by tempting Americans with a
cornucopia of goods entirely rede-
signed in the ultramodern style
known as streamlining. The charac-
teristic teardrop shapes of the style
had their origins in earlier scientifie
studies ai at reducing wind or wa-
ter resistance of vehieles. Later,
streamlined forms were adapted as
part of a European and American art
and design movement. But in the

Many designers Chicago’s “Century |

believed that sci- Of Progres” fair
ence could best im- .
prove the lives of people if applied to |
the products they used every day, |
One designer already had a proven |
record of accomplishment. Mechanie,
inventor, designer, writer—William
B, Stout was the ultimate POPULAR
MECHANICS reader. It was Stout |

90
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Today's top-paying programming jobs go to those skilled in both C++ and Windows

NRTI’s new training in Programming

in C++ with
combine two of today’s hottest

Like never before, onganiztions everywhere are
paying top dollar for PC ‘whao can
combine the power of object-oriented C4++ with
the new freedom and ease of Windows (o create
indemand software for business, industry, or
consumer applications.

Pick up the classified section in any major
newspaper and you'll see: C44 programming
and the ability to create PC programs for a
Windows environment top the list of job skills
todlay's emplovers demand.

Now you can ke advantage of today's hotest
programming oppormunitics with NRI's new at-
home training — Programming in C++ with
Windows. It's the right training at the right time,
And the only training that gives you everything
you need 1o succeed today on the job, ina new
career, of in a full- or part-time programming
business of your own.

Get hands-on training with a 386sx-based
mini-tower computer system

NRI knows: To program in C++ and create
Windows applications, yvou neod to work with a
state-oftheart computer system. That's why NRI
gives viou handson expenence with a 386sx-
based minitower computer — vours o
train with and keep! Only a computer this
jporeverful and fast would do. Best of all,
VOLIT COMIITET SYStem comes complete

'I\'[ ||r.||. |i1 .II 1'\|.'|1'r|1'!|.| W Illl a IIlF'l'Ii'rllll'
Wiy -boscd computer, VGA color manitor. 3
meg BAM. 40 mieg IDE hand drise. enhanoed

bty o somed pnanise, sl prodessional
wll yomrs b troin with amd heep!

sav[bwaire

indows

lets you

programming skills into

one great

with VGA color monitor, enhanced keyboard
and mouse, 40 meg [DE hurd drive, and three full

megabytes of RAM.

This outstanding Computer system gEves you
the memory, speed, and you need 1o mke
gchvantage of all the features of your C4++
compiler and Windows software ... and develop
the kind of quality software programs today’s
emplovers and consumers demand. But
hardware is just part of what makes NRI training
s0 good |

Master object-oriented pmpaﬂmmg
using Borland Turbo C++
With NRI you leamn at home, at a comfortable
pace. NRI's Discovery Learmning Method takes
you step-by-step from compurer basics to

advanced programming in C+4, woday’s hottest
object-onented programming language. As you

END COUPON TODAY

| MW <1015

FOR FREE NR1 CATALOG!

MoGinw-Hil Continuing Bducation Center
4401 Comnectieut Avenue, NW, Washingion. [ 20008

Yes! Send me the FREE catalog ['ve checked and show me how NRI can give me the state
afthean compuer training | peed for shancemend, oxtrs income, or a business of my own! I
iﬂﬂhuﬂ:ﬂl’lmhgunl;

new career!

work with the top-rated Bordand Turbo C++
compiler included in your course, you master
object-onented programming methods —
gaining the practical experience and design
expertise that will save you time and make future
programming fast and easy,

Yiou discover for yourself how this in-demand
workd pl[xmmﬂglm mf::mﬂ

applications rival sof uced

by top-paid design teams — from stand-alone
graphics and word processing packages to
spreadsheets, text editors, MANARETS,

Learn to program for the

and more! But that's still not all...
visual
environment of Microsoft Wﬁlz:ims“

With NRI training you ke command of today's

~—— newest design technigues as you master

programming skills for Windows — using both
C4+ and the builtin functions and ru'l.n‘.?‘f:sui'
your Microsoft Windows software,

As you actualty build your own software
application, you develop hands-on experience
with Windows' easy4o-use features —includng
graphics, memory management, multitasking,
data exchange, and mone!

5000 you're ready to use your computer and
know-how to create fast, functional progrms —
complete with on-screen graphics, custom
cursors, images, ioons, and all the other
Windows fearures you need to build high-

performance software that meets today's
competitive business needs.

Send for your FREE NRI catalog today!

Discover how NRI can give you the computer
know-how you need for success. If the coupon is
missing, write 1o NRI Schools, McGraw-Hill
Continuing Education Center, 4401 Connecticut
Avenue, NW, Washington, [XC 20008

il
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who, back before most people had
seen an airplane, had introduced the
concept of the rubberband-powered
toy airplane in his syndicated news-
paper column featuring mechanical
rojects for boys. Other careers fol-
Elwed—fuundjngﬂeriuf Age, design-
ing motorcycles and working on the
I-era V12 Liberty airplane en-
gine as chief engineer for Packard.
Perhaps his most famous accomplish-
ment was his design of the famous
Ford Tri-Motor airplane—the “Tin
Goose"—produced in partnership
with Ford. But in the 1930s, Stout
turned his enormous talents to the de-
sign of his ideal motor car. His 1932
essay for PM captured some of his de-
sign principles (“Engineering that de-
& on slide rule and mathematies
]f:-.:}er ereation is doomed to failure.™), as
well as some of h;lifm peeves ("'If Mr.
Public were to judge automobiles by
what they do and how well they da it
rather than by exterior things, the en-
gineer's dream car would become a
reality almost overnight.”) A decade
later, a prototype of his Scarab,
nameid for its aerodynamic, beetle-
like shape, graced the pages of PM.
Reportedly a dream to drive, the in-
novative car was never produced
commercially. Perhaps inadvertent-
ly, its existence bears out Stout's
complaint about Mr. Public. The rede-
signed minivans that have become =0
popular in the past couple of years
bear a striking resemblance to Stout's
Scarab,

Another stream of optimistic
thought is found in the numerous arti-
cles that encouraged an already prev-
alent belief in the concept of inevit-
able, unremitting progress, Chief
among these were the dozens of brief
articles by inventors, businessmen

to the future across
the bridge of mod-
ern design.
Inventors as well
as product design-
ers worked with
new materials and
industrial processes
—plasties, alumi-
num, nylon, rubber
and poreelain enam-
el—in an attempt to
bring the benefits of
science and technol-
ogy Lo everyone,
But with America's
entry into World

“Progress” was the
theme of PM's 30th

anniversary [ssue.
but undesirable.
Other predictions
have so far proven
to be impossible—
an atomic-powered |
automobile, for ex- |
ample. Still oth- |
ers—television, in-
terstate highways,
chemieals that re-
move hair, space
travel—have all
come true.

One prediction

War I1 in late 1941,

these same materials became essen-
tial to America’s war machine, and
were soon in short supply.

As manufacture of durable consum-
er goods all but ceased, so did the
new-produet articles always featured
in PM. During World War II, the
home and shop pages of the magazine
often offered substitutes for materi-
als needed for the war effort. Tips on
repairing appliances, cars and home
items dominated, accompanied by es-
says describing how industrial and
seientifie research would help the

deserves special
mention. In 1932, Winston Churchill,
before his days of fame in World War
II, wrote a lengthy piece for PoPD-
LAR MECHANICS titled, “Fifty Years
Hence.” It differed in tone from most
predictions of the era’s popular press,
sensitively assessing the costs and
benefits of technological advanee, and |
noting, “We all take the modern con-
veniences and facilities as they are of-
fered to us, without being grateful or |
consciously happier. But we simply
could not live if they were taken
away. We assume that progress will

U.S. win the war.
Immediately after the
war, many articles still
promoted the comfort
and efficiency of modern
design. Yet in 1946, “De-
signs For Better Living”
began, “Pity the indus- |-
trial designer. He must

be one dream in front of
his competitor, but if he dreams too
far ahead, the customers stay away in
droves.” Through the lean times, de-
signers and manufacturers had
learned that despite the promised ad-
vantages of modernity, not all Ameri-
cans were easily persuaded to buy the

World's Fair of 1933,
| covered extensively in

PM, was themed “A
Century Of Progress.”
Through spectacular in-
dustrial pavilions and
futuristic displays, it at-
tempted to link the past
In 1935, PM pictured the
Mew York City of 1960,

M

and scientists published dreams they made.
in PM's 30th anniversa- | TELEVIION S00% S48 DEFOREST Finally, a continuous
issue, with titles like : flood of optimistic pre-
%he?m Of Medi- pDPULA dictiunagppeareﬁ in
eine," “The Past As- LFCHANICE | 7| publications of all types
sures The Future” and MACATINE | throughout the Depres-
“Education And Prog- sion, the war and into
ress," The Chicago the postwar era—pre-

dictions for the bounti-
ful and efficient life that
would surely follow if
Ameriea would allow it-
self to be so redesigned.
Some predictions, such
as future housewives
hosing down their all-
plastic living rooms,
proved to be possible,

be constant.” Then

“Tomormow's Car
Churchill com- Today,” the Stout
mented on the pos-  Scarabof 1942,
sibilities presented by what was then
gtill a theorv—atomic energy:

“There is no question among scien-
tists that this gigantic source of ener-
gy exists. What 1s lacking is the match
to set the bonfire alight, or it may be
the detonator to cause the dynamite
to explode. . . . The discovery and
control of sueh sources of power
would cause changes in human affairs
incom| bly greater than those pro-
duced by the steam engine four gener-
ations ago.”

It was the explosion of atomic “dy-
namite” that in 1945 first demonstrat-
ed the atom's vast power to the world.
As the atomic bomb hastened the end
of the war, American families were
reunited and ready for the next great
adventure—this time not overseas,
nor in the skies, nor in the future, but

in their own backyards.
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1946-1975
Want a house? Then build it yourself

as I did/—Tom Riley, builder of PM

ranch house, May 1951 issue

I depression and war, the hoped-
for good life finally arrived for

many Americans. It was boom time

once again—for babies, for the econo-
m g‘ and for PM
e

n 1946, after 16 years of economic

ly responded to
the enormous
changes taking
place in America
with a 2-part
punch. First, it
made great strides
toward becoming a
modern consumer
magazine. And
second, it en-
haneed its do-it-
yourself editorial.
The magazine
dropped its long-
standing policy
prohibiting the
mention of the manufacturer of any
product featured in an article, Adver-
tising was liberated from its separate
section and inte into the edito-
rial pages. And finally, POPULAR ME-
CHANICS distilled the essence of post-
war consumerism into its annual
housing, auto and outdoor-living is-
sues—each featuring product com-
parisons, new items on the market
and lntq. of do-it-vourself projects,

Features like
pOPUI AR || “Shopping For
| MECHANICS

Tools' and
MAGAZINE “Whata NEW
For Your Home"
| qﬁjck]y replaced
e fix-up and
make-do fea-
| tures of the war
1 years,
Although the
magazine still
The 1951 ranch—
uruul'rrn'grrnl

Building The Good Life

Practicality ruled
In "62—even with

featured the latest in science
and technology, it now empha-
sized domestic life in a way that
reflected the desires and needs |
of its readers. Noting the post- | =
war housing shortage, a 1947
article reported that “the war-
time holiday in home building,
the postwar shortages of mate-
rials and labor

magaxmea and the high
circulation soared PO PU L AR costs of both hgad
almost immediate- CHANICS provoked the
ly at the end of the M.E most serious
war—{rom about MACAT housing erisis
750,000 to over 1 ' ever experienced
million. PM quick- in America.” Over

their coffee cups, the
editors of PM won-
dered out loud what
could be their best
contribution to a
home-hungry nation.
The result was the first
of many postwar PM
“dream house" plans.
There were also, of
course, domestic proj-
ects addressing the
overriding concern of
the postwar era—a possible nuclear
attack. Bomb shelters were proposed
to fit all budgets and tastes. The ulti-
mate shelter was pictured in a 1953 is-
sue. In the elaborate home of a Cali-

As environmental activists in-
creased America's awareness of pol-
lution and the impending depletion of
our natural resources in the '60s and
"T0s, inventors and experimenters in
“alternative” technologies gained re-
newed respect. A favorite foeus of in-
ventive effort during the '60s and the
oil crisis of the '70s was the small and
efficient commuter cars proposed for
the nation’s increasing suburbanites.

Letters to the editor, first pub-
lished regularly in 1949, nearly glowed
from the pride with which readers
showed off handmade projects dis-
playing their skill and ingenuity. The
magazine grew even fatter with
seemingly endless ads for tools and
materials to build homes, repair cars

fornia contractor, the
fully furnished bomb
shelter was accessed
through an underwater
entrance in his swim-
ming pool. Nearly all
shelter illustrations
were populated with
reassuringly happy
families.

America's love affair §
with the automobile— §
indeed, with personal
vehicles of all types—
also blossomed. In addi-
tion to yearly reviews
of shiny new cars and ==

“u-.unn e T Cmatia

F!.‘I"FDM E::il.:lhhl first !W‘ﬁ

and pursue hobbies.
Several readers drop-
ped a line about the
“Hydro Dynamic” boats
they built from 1963
plans. One reader de-
seribed how he built
most of it in his base-
ment over the winter,
but without gluing the |
joints: “When the boat
4 was over %0% complete
= and good weather re-
4 turned, 1 disassembled
and labeled each part
and reassembled and
uumpleted the boat in |

boats, POPULAR ME-
CHANICS published
lans and reviewed kits [ife after the war.
or do-it-yourselfers. Other editorials
looked at the products of tinkerers'
workshops—autoboats, flying cars,
motorized skateboards, one-man sub-
marines and other novel devices.

Uve in the suburbs.  my
commute to work— it yourself hobby was building hi-

" Another popular do-

fi components, either from scratch
or from popular kits like Heathkit and |
Dynakit. Asin the early days of radio,
the homemade versions were as good
as off-the-shelf models, particularly
for self-appointed audiophiles, for |
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whom listening was more a quest for
perfection than it was relaxation. One
article, however, attempted the im-
possible when it promised to “help
you select units which fill your imme-
diate needs without becoming obso-
lete in the wake of future develop-
ments.” Obsolescence was rnpidi)y
becoming a major consumer concern.
It was in electronies articles in par-
ticular that a note of skepticism began
to a —a certain weariness from
the effort to keep up with all the rapid
technological changes of the postwar
years, When com to the optimis-
tie, forward-looking articles of the
"30s and '40s, the change is dramatic,
Enthusiasm for new products, while
still evident, seemed forced at times,
as in a 1971 article about cartridge
televigion: "If the array of choices
seems to offer hopeless confusion,

Rambler ond Ford me'lmﬂh

POPULAR =
MECHAN ICS

i pr.l: y P b - — s
=R R P T | The Brama family Even concept cars
SRS TR R I L TES enjoyedthelr PM ¢}, o c6 ltimat y x .
a1 Hydro Dynamic for ~ _; R T
' Thn Newest on the Wajer 23 yeurs. gions of futuristic indus-

sat'mn—ita the
n to come along

there's one com
most excltmg (]

" ein

increasingly widespread use of
computers in the 1970s seemed to fuel
an undercurrent of worker anxiety
about job displacement, reminiscent
of workers' worries during numerous
technological revolutions that had
taken place in the past.

PHOTD FROAM HENEY FDRD MUSELIM £ CGREEENEELD WiLLAGE

trial fantasy, were treat-

ed differently in the POPULAR

MECHANICS of the 1960s. “Those

Dreams Detroit Built,” read one cov-
er, “Have They Changed Your Car?"

The commercial models Detroit

d (or didn't change, as the case

), however, were soon to be-

mme dream cars in their own right, as

the face of American technological en-

thusiasm changed once again.

Recycling The Classics

1975-1992

Restoration fever has captured the
American imagination.—Bob Vila,
May 1989 issue

L ooking to the future has been a

hallmark of technological en-

thusiasm—indeed, of Ameri-
can culture—almost from the begin-
ning. A recent article on bicycle resto-
ration summed up the usual, forward-
looking sentiment: “Of course, back
when we were growing up there was
never any time to look in any direction
but straightahead. It only seemed
natural that when something as im-

portant as a new bicycle was ac-
quired, the old one had to go.”

Yet since the mid-1970s, POPULAR
MECHANICS and many of its readers
have for the first time
looked to the past with
just as much enthusi-
asm. Before the "T0s,
PM's interest in earlier 55
technologies was usually 2
limited to illustrating f
“progress"” (“Twenty
Years Ago In POPULAR
MEeECHANICE Contrasted
With The Luxuries Of
Today,"” 1923), celebrat-
ing technological mile-
stones (“One Hundred
Years Of Electricity,”
1931) or providing a

sionally surface on the printed page.
Some restoration buffs are in it to sat-
isfy a nostalgic longing for the things
of their yuuth “After all, that bike
probably represented our ﬁrst expo-
sure to m ll:al possessions, a de-
vice that needed reguiar mainte-
nance, occasional repairs and
hapefuily survived some well-inten-

REC) YEI.IMG
7

theme for a retro DIY
project (“"Period Tables Feature
"Plastie Inlay’ Tops,” 1953),

Today, r:ullectmg reserving, re-
storing and using -::rlt;J houses, irni-
ture, tools, bicyeles, automobiles,
engines and many other technologies
have become a national rage. Building
new items in a historie style to the
smallest detail and preserving hand
craftsmanship have also received
much attention in the popular press.
Reasons for this

Miss Liberty
recelved afaceiit  phenomenon are
in 1984, many, and occa-

tioned modifica- mﬂiﬂm
tions. From that nnﬂw,:m

int on, we were
ooked.” Yet a convenient and desir-
ahle side benefit—for some, the main
benefit—is the investment value of a
restored piece. Many people who
would never dream of restoring a elas-
gie car or piece of furniture, nonethe-
less, avidly acquire fine examples to
satisfy a variety of personal or finan-
cial ends.
Sometimes, the interest expressed
by hobbyists is in preserving a piece

{Plense turn to page 95)




The 1992 Plymouth Acclaim is America’s best-equipped s nnua I“ane: vamlm

car for under $12,000. Equi;gﬁ»ed with a standard driver’s Bl A DIVISION OF CHRYLSER CORPORATION
air bag, it costs $1,500 less than Accord* Yet it has more interior space and more rear seat room, too.
Acclaim also offers greater power than Accord. Plus our Owner's Choice Protection Plan: a 7 year/
70,000 mile powertrain warranty, o a 3 year/36,000 mile bumper to bumper warranty.¥ No other car
maker in the world offers you this level of flexibility in choosing warranty protection. So visit your

local Chrysler-Plymouth dealer today. Or call 1-800-PLymouTH for purchasing or leasing information,

HANDLES
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SITUATIONS.
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of technuluFIEaJ history, as noted in a
1982 article on restoring old war-

lanes: “Today, their killing days be-

ind them, warbirds exist as exciting
monuments to men and deeds that
ghould never be forgotten.” A closely
related rationale is found in several
stories detailing the efforts of various
governments to restore civie trea-
sures and national monuments
around the world, despite the enor-
mous problems along the way: “Sav-
ing the treasures of the world is get-
ting to be a less complex problem than
raising the money to do the restor-
ative work."”

The tangible rewards of the end
product, however, are often not the
most important. Dozens of restora-
tion articles reflect an inspiration
deeper and more personal than sta-
tus, investment or

uets, it is hard to say
that they have been
welcomed with unbri-
dled enthusiasm—
even by the interested
readers of a normally
enthusiastic publica-
tion like POPULAR ME-
CHANICS.

As electronics con-
tinues to revolutionize
present-day technol-
ogy, increasing num-
bers of enthusiasts are
embracing older, more | _SESUEE

Car care Information,
far new and old cars,

Is @ PM staple.
L 1-- BEARIT

‘| something that I hun-
| gered for when I was
in the White House."
Carter's craftsmanship
has become rather
well-known lately. But
others have main-
tained high levels of
t.r:lditiun:aﬁi.\'l:zsau'u'_',r in
relative obscurity—
until recently. Several
recent PM editorials

r MPLETH |
e Tl IR |
o]

ol bl R Y S T
1wl bttt rimbrn b wRsaet

familiar technologies
for their intangible benefits, Some
benefits are as basic as that unearthed
by the author of a 1977 article about
restoring old steam and gasoline en-
gines: “When asked why they enjoy
these engines, most owners mention
the sound somewhere in their an-
swers. ‘I like to listen to 'em,’ said
one who started his

even civic pride: “The
steam locomotive is
the antithesis of to-
day's microchip tech-
nology, It is the spiri-
tual shrine of the days
whenimproving tech-
nology simply meant
to build something
bigger and stronger.”
While electronic tech-
nologies are the locus
of much of today's
technological devel-
opment and the in-
visible brains inside
many eonsumer prod-

| hobby around two
vears ago.”

Others find that
working with hand
tools is 4 respite from
high-tech, informa-
tion-age office work,
as expressed by for-
mer President Jimmy
Carter in a 1984 PM
interview: 1 really
find manual labor a
great release—a kind
of vacation for me—
AL alreraft
restoration boomed
in recent years.

have looked at the men
and women who have kept the flame:
“Some say that craftsmanship died in
1913, when Henry Ford introduced
the concept of the assembly line,
when lilunntit:.r replaced quality as the
goal of the production team. But, in
truth, eraftsmanship never died, it
merely went underground.”

As several restoration articles pub-
lished in the magazine over the years
have pointed out, old technology does
not necessarily mean simpler technol-
ogy. Many people enjoy the challenge
presented by the intricacies of ma-
chines and eraftwork for its own sake.

Whether the machines that fasci-
nate us are old or new, meticulously
crafted by hand or efficiently assem-
bled in a factory, and no matter what
role each of us plays in its production,
we would be well reminded, as a 1989
POPULAR MECHANICS article pointed
out to its readers, that “The work of
the hands is merely the outward man-
ifestation. True l:ra:t‘l.smanship iz a
journey of the spirit.

Whole nations may cringe before it—
but they want it for its advantages
and in spite of its dangers.—"“Bring-
ing The Atom Down To Earth,” No-
vember 1945 issue

rom X-rays to lasers, POPULAR
MECHANICS has covered 90
years of benefits and dangers of
the unseen portions of the electro-
magnetic spectrum, often using lan-
guage that reflects their polarized
tential: “Death ray or life-giving?
agic or science? Mystery or known
fact? Dreaded doom or alluring
promise?”
“The ordinary light that we are ac-
customed to makes glass, water and

January 25, 1902 issue of Popu-
LAR MECHANICS, “But thereis anoth-
er light which does not make glass
transparent, but which renders di-
aphanous every other substance sx-

94

'l'hemes Through Time
IHVISlble Ra)rs air transparent,” informed the

cept lead. This is the X-ray."” First
E‘;aduceﬂ by the German scientist
ilhelm Roentgen in 1895, X-ray's
demonstrated ability to make an
opague mass transparent extended
our powers of technological belief into
the realm of the invisible. A scientist
whoin 1812 helped select X-ray as one
of PM's “Seven Wonders (f The Mod-
ern World” put it this way: “The X-
rays are wonderful to the majority of
us simply because ‘they photograph
our bones,” but this does not make
them wonderful to the physicist. If we
had no bones, would the X-rays have
received such a heavy vote?”

But by 1903, people were becoming
Marie Curle and her dware that the
husband Plerre new rays could be
discovered radium.  harmful as well as
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: SCHANICS |
helpful—no bones The grandaddy | P{}PLI_._AE__E":F; L‘_‘:I - |
about it. Rather ofall rays X-ray, i ||
than abandon a Mmadea1302 cover.
dangerous technology, however, they
were generally optimistic about solv-
ing its problems by improving the
technology. A notable exception was
Thomas Edison. In a 1903 izzue, one
of the first American X-ray experi-
menters declared, “I am through with
X-ray, radium and everything of the
kind. . . . I am having all kinds of
trouble with my stomach, due, I be-
lieve, to leaning over an X-ray ma-
chine while experimenting."”

Soon PM readers saw such im-
provements as “Protective Glove For
X-ray Operators” in 1907, and “Pro-
tecting Operators From Treacherous
X-rays” in 1910. Since then, a litany . s
of new and improved devices have tographing An Elephant With X-ray
crossed the pages of PM, even to the Machine"—to find a swallowed ring
(1908); “The X-ray: An Aid In Den-
tistry"” (1912); “X-ray Machine Fits
Shoes Correctly And Rapidly"” (1920);

Eat Your
Oatmeal

@ In the days of crystal radio, PM pub-
lished many stories on its construction
and improvement. Readers became
very involved in this phenomenon, and
were continually submitting sugges-
tions to our editors. One reader discov-
ered that he could ampiify the sound of
his set by attaching it o the base of the
round container in which Quaker Oats
Oatmeal was shipped.

Soon thereatter, sales of the product
soared. The manufacturer was so im-
pressed at the attention readers paid to
PoruLAR MEcHaniCs thal he began
advertising, and never missed an is-
sue for more than 25 years!

—{Dan Colemnan

“X-raying Oilfields"
= (194T); "Burgical
s B SucCESS "
Telephone Withoual WErE o {nggdﬁlhiﬂkf Debut
' A similar pattern—
discovery, enthusi-
asm for benefits, as-
gesament of potential
dangers and commer-
cial development—
followed with the
“popularization” of
other invisible rays.
Even a ray so com-
mon and essential as

ties.” Manufacturers
of the new sunlamps
S quickly moved to pro-
mote the safety of
their product, as re-
ported in “Lamp For
Health Treatment
Removes Harmful

Raﬂrs."

ater applications
of infrared and ultra-
violet rays included
burglar alarms,
germ-killing food
treatments, and even

> |\| sunlight -:i_id not es- g
S | Ccape MAan’s asSess- puehroomed in
——————— ment. Infrared and :
N tiltraviolet, the invisi-
“Handy New X- ble portions of a sunbeam’s light,

Radio amazed

Popular Mechanics g ; ol
e 1903, ray Unit” of 1984 were not always known or under

—the Lixiscope—  stood. “Life-Giving Rays Of Summer
which “gives off such low levels of ra- Sun Are Found To Be A Cure For
diation that no screening is needed to  Many [118” read a 1923 headline. (The
protect the doctor or patient.” same article noted that “Solar energy

Commereial applications of X-rays eontains power to operate devices of
soon followed. Enthusiasts dreamed man.") Yet by 1928, “Beware Of Sun-
up inventive applications as if X-rays  burn” warned: “Sunshine is life, but it
could do anything if only given a  also leads to harmful physical effects,
chance. Some ideas reported in PM  despite all that has been said and writ-
proved fruitful, some frivolous: “Pho-  ten about its great curative proper-

PM Gets Classified

® Inthe 1830s, PoPuLAR MECHANICS de- 5o, as a matter of facl, that in 1842 Mr.
voted a subslantial amount of editorial  Windsor receivied anunannounced visit
space to the discussion of the potentialof  from government officials “suggesting”
atomic energy. Every scientist involved  that he allow nothing further to be pub-
was interviewed on aregular basistopro-  lished in the magazing on the subject
vide an update on progress, and the for the duration of the war. Their "sug-
magazine became the leading authority  gestion” was followed.

on the subject of nuclear power. So much —Dan Colernan

interior decoration.
“Whether it's for fun or profit, you're

sure to get & M Lo WorOut World
thrill out of black | ot sos s " Q

light, the latest | we—mre—.
brainchild of
lighting seience;
a magic invisible
ray that trans-
forms those ‘ugly
ducklings’ into
eolorful beau-
ties,” suggested
a June 1945 proj-
ect feature.

But the mili-
tary unleashing
of another invisi-
ble ray was about
to change the
world forever. Soon PM would ob-
serve, “There were three atom bombs
and four explosions: New Mexico,
Hiroshima, Nagasaki and, the fourth
and most shattering of all, the blast
that plummeted the minds of untold
millions into the strange new world of
atomic energy.”

ray” In 1962,
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| year of 1945, the magazine has
| reported on the development
| of nuelear powerplants, nucle- B8
| ar-powered submarines and [t
| ships, and the suceesses of nu-

The atom's tremendous
power has frightened us and
fascinated us ever sinee. It has
become one of the most hotly
debated technological issues
of our time. Since that pivotal

clear medicine. Some proposed proj-
ects would today be regarded as fool-

RADAR SHEB THE UNSEEN |

o4 o
39
|
— i |
hardy — for in- Radlo Detection
stance, “"Atomic And Ranging was a
Inks For Art' of 1945 surprise.

1956, or the U.5. government project
reported in a 1964 issue under the
heading, “How Nuclear Blasts Will
Dig A New Panama Canal.”

PM has also promoted radiation-
exposure monitors, offered plans for
homemade Geiger counters and bomb
shelters, and examined the massive
problems of nuclear waste manage-
ment. And when the

Atomic Energy Com-
mission constructed a
uranium enrichment
plant in rural Ohio in
1952, PM even de-
seribed the social
problems that con-
fronted locals trying
to cope with the sud-
den industrial influx.
Many other rays
have come to form an

| invisible backdrop for
the 20th-century
stage—cosmic rays,
Atomic clouds ushered In
| anew eran history.

microwaves, ma-
sers, lasers, ra-
dio waves. Natu-
rally oceurring
rays, like cosmic
rays, or those re-
leased by radi-
um, have always
passed through us whether we knew
it or not, as pointed out in a 1980 PM
article: “The hard fact is that since
humans first appeared on Earth, we
have been zapped by constant and un-
remitting radiation—from coneeption
to grave.'" Many have been "har-
nessed” by man, in other words, ma-
nipulated for our use,

A laser, for instance, begins life as
ordinary, “incoherent” light, which is
focused and amplified

sometimes ridi- Inside the black
culed as “a solution box: microwave

in search of a prob- ovens explained.
lem.” Its succﬂsfu] transition into
everyday life required some entirely
new ways of thinking about tasks we

into a single, coher-
ent beam—light am-
Fllﬂcatmn by stimu-
ated emission of
radiation. Proposed
by physicists Charles
Townes and Gordon
Gould in 1958, and
made to work in 1960,
the laser was at first
hailed as a possible
“genuine death ray”
in POPULAR ME.
CHANICS and else-
where. But how
would it be used? The
entirely unprece-
dented beam was

IO

had long accom- What happens in

plished with other @n atomic blast?
various technol- PMtelisallin 1951.
ogies. Many types of lasers now per-
form surﬁ;ery, decode music from
compact discs, scan the price of our
groceries, target our enemies and car-
ry telephone conversations in fiber-
optic cable.

But even in a magazine as generally
optimistic as POPULAR MECHANICS,
it iz evident that as a society, we have
usnally—even in our wildest opti-
mism—been aware of potential risks.
But it is also apparent that we have
continually rebalanced the scales of
cost and benefit.

(Please turn to page 102)




MID-WINTER SALE. SAVE *50.

1THE OFFICIAL MILITARY ISSUE
GENUINE LEATHER A-2 FLYING JACKET

ACT NOWT
A piece of American History is ON SALES

From World War I to Desert Storm, the A-2 Leather Fiving
Jacket is one of the most famous pieces of battle gear in history
Duiring World War 11, the brave pilots of the U.5. Army Air Corps
relied on the A-2 for protection and comiort. The A-2, updated
to current military spec's, was worn by our U5, Alr Force pilots
in the Gulf War, too, Lightweight and comfortable yet “tough
as nails” the A-2 identifies its wearer as one of an elite,
brave breed of fighting men. And now, for a limited
time, you can acguire the A-2 for only $199.° that's
$50 off regular price.

Genuine Military Isswe.

Not a Commercial Reproduction.
A-Z's wom by America's World War [1 flying heroes
Now, after a 45-year retire-
ment from active duty, the
U.5. Adr Force has recommis-
sioned the A-Z and selected
= Cooper as the official Govern-
ment contract manufaciurer.
Now, you can own the tery
same jacket issucd o LS. Adr
Force pllots. Not a reproduction
and not a fook-alike cofry — this is the genuine article!
Available exclusively from Willabee & Weard.
Prowdly Made in tbe LLSA.

The Cooper A-2 is made in the U5 A using materials and
production methods specified by the LS. Air Force. Premium
goatskin ensures ruggedness and great looks.

Knitted cuffs and waistband and a spun MADE 1IN
cotton-blend lining ensure drafi-free comiont
Details inclhude regulation snap-down collar,
shoulder cpaulets, and roomy snap-close pockets. s
You'll also receive a certificate of authenticity —-r
stating that yours is a US. Air Foree A2, Battle. . 5. A
proven and bailt for long life, the Cooper A-2 actually gets betier-
looking with age.

Save 350 Off Regular Price.

Payable in Convenient Montbly Installments.
The Cooper A-2 Leather Flying Jacket — normally $249 —

mﬁéﬁ‘i‘;ﬁ:ﬁ::ﬁ:‘;:d L4] fﬂnl:rﬁ:::;ﬁ:md. ;{Eﬂ:};ﬁ ACE Pt o 1-'Il|::-' tit |I=: 8! This is the ome-dad-irly
faction is guarznteed, If you are not completely delighted with afficial A-2...the actual jacket
your jacket, simply return it in original condition within 30 days supplicd to the United States Air Force.

for exchange or refund. Take advantage of this remarikable

mid-winter sale. Order today, Available in sizes 34-52 regular Have qucstions about sizing? Call us — we'll [t you over the phone
and long. Call about larger sizes (1o 60) available for $50 more Cruantities are limited, so call now!
(For best fit, order one size larger than your normal jacket size. ) Fhome nnders normully shipped ness business day “Flus §7.%0 shippangTanding

CALL TOLL-FREE: I-800)-331-1858 EXT. t1i6-253 @ 1992 MBI

Willabee & W e By Satisfaction Guaranteed

47 Richards Avenue

Norwalk, CT 06857

PLEASE PenT CLEARLY
]

CALL TOLL-FREE: 1-B00-331-18B58 EXT. 636-253

Plcase send me Cooper A-2 Genuine Leather Flying
Jacket(s). 1

Ciry/State/7i

Size (Even sizes 34-52): O] Regular [ Long R

Charge cach of 5 installments of $41,30* to my credit cand. Signature
[ MasterCard [JVISA []Discover [JAm. Ex. [T —r————

L1 prefer not to use a credit cand and will pay by check. Enclosed is
my check for $199 plus $7.50 shipping/handling. a total of $206,50,*
Credit Card # Exp. Date =Applicable sbes tax, i any, will be billed with shipment




Irresistible
Force

With magazines like yours, the Rus-
stans don't need spies—they can read
it all in PM.—Letter to the Editor,

Auppust 1984 jzsue
ince the
dramatic,
warld-al-

tering techno-
logical advances
of World War 11
and the postwar
welding of scien-
tific research to
national defense,
| many hardware

enthusiasts have
| become accus-

tomed to looking
to the military to
see the cutting
edge of technol-
ogy. Certainly, POPULAR MECHAN-
105 has mirrored an intense public in-
terest in the machines of war—a
fascination that prompted the mas-
terful double entendre of a 1989 head-

reads PM In 1917.

A one-man tank for line, “Irresistible

trenches Force.” Through-
in 1918 out skepticism,
censorship, patriotism and eriticism,
PM has continued to carry the banner
of military technology.

Even long-time readers may not re-
| alize that before World War 1 Popu.
LAR MECHANICS' contributors and
readers were probably more interest-

e e
-y

-
e e ¥
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ed in progressive new military tech-
nologies than was the military estab-
lishment. The U.5. armed forces
were not always ag enterprising as
they are today. The United States
lagged noticeably be-
hind European pow-
ers in its pursuit of
military advantage
through the develop-
ment and use of such
new devices as radio,
airplanes, subma-
rines, automobiles,
machine guns and
telephones.
POPULAR ME-
CHANICS and other
technological press,
however, were ex- S
tremely interested §
in the possibilities.
From the first izssue,

BLUEPRINT FOR TOMORROW
By Carnded ¥, Faarins

POPULAR

elude conflicts in Eugqul;rg;.ﬁ,
midair and he- Curtis plane
neath the sea.” battleship, 1911.

Wilbur Wright was of the same
opinion, quoted in 1908 saying, “The
future I see for the
flying machine is with
armies. Every army
will have not one, but
hundreds of them,
carrying three or four
men and ammunition,
and capable of keep-
uaﬁ the enemy contin-

ly harassed."” But
the U.S. Army, after
its costly sponsorship
of Langley’s failed
%= flying machines, was
not interested. So the
=, Wrights took their
patents to the more
receptive govern-

PM covers often fea- .
tured new military An odd-looking
devices during the hull an
long, slow armament
buildup prior to PUrPose 1944.
World War I—submarines, dread-
noughts, naval guns, torpedoes, an
armored car. A 1907 issue sarcastical-
ly commented, “The dove of peace
seeking an olive branch, whether on
land or water or in the air, iz liable to
be shot to pieces by the target prac-
tice of nations professing to hope that
they shall not learn war anymore."
Predictions often accompanied de-
seriptions of new war machines, In
1904, PM quoted author Jules Verne,
“In the distant future, the submarine
may be the cause of brin ig'mg‘ battle to
a stoppage altogether, for fleets will
become useless, and as other war ma-
teriel continues to improve, war will
become impossible.” A German “war-
balloon,"” a large dirigible maneu-
vered by a 80-hp motor, was de-
scribed in a 1906 article claiming,
“The next war be-  the fiying
tween greal pow-  ambulance was a
ers will surely in-  new ideain 1919

o2

- ments of France and
England. Although Americans had
achieved the first flight, other coun-
tries soon took the lead in aviation
development.,

The turnabout was often noted with
regret, and sometimes bitterness, in
the magazine. Famed aviator Lincoln
Beachey submitted an article in 1914,
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stating, “The =ole thing I wish to ac-
complish is to instill into the minds of

. the people of my own country the seri-
oue importance of the aeroplane, in

- order that the federal government
may awaken from its coma and see
that this nation takes its place in the
conguest of the air.”

Some of the few military experi-
ments that were conducted were cov-
ered by PoPULAR MECHANICS. The
naval aircraft carrier, for instance,
had its begmmngs in 1911 when Eu-

= gene Ely land-
ed his Curtiss
plane on a tem-
porary wooden
deck construet-
ed on the USS
FPennsylvania
—and after

Our great Vietnam

turning

the

plane around,
took off again.

e gooft!
= | The wedding
of the airplane
and the battle-
== ghip was also
an early experi-
ment in what

Not all military articles

has today be-
featured in PMwere  ¢come the com-
cmplinstntary. plex interaction

of various technologies in comprehen-

give weapons systems—each piece
used in coneert with, and dependent
upon, the others. Coordinated sys-
tems were a dream of forward-looking
innovators during the bloody stale-
mate of the first World War, as re-
corded in a 1917 issue, “To combine
the submarine's torpedo, the aero-
plane and the wireless tel into
one irresistible engine of annihilation
has for months been the dream of a
group of inventors, among whom are
a few men in the forerank of science.”

Pt T
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® When the United Stales was expand-
ing its exploration of Antarctica, one of
its prime concems was providing cover-
age of the events for laxpayers back
home. Inthe late 1950s, the agency de-
cided to take two (but only two) corre-
spondents to the Antarctic Base Station
for this purpose. Representatives of PM
and LIFE were the only ones chosen,
and they had to stay for a 6-week peri-
od. When he returned, our intrepid Edi-
tor had not only grown a beard to pro-
tect him from the weather, but he had
accumulated enough material for sev-
eral features to appear in the magazine.
One story thal seemed to caplure read-

Heading South

ers' imaginations was a discussion of the
mating habits of Adelie penguins. It
seams their "marriage proposal” consist-
ed of dropping a pebble In front of another
penguin. If the ather penguin accepted
the pebble, and used it for nest-building,
the marriage was on. There was only one
problem: It seems that even penguins
cannot readily distinguish between
males and females. A pebble dropped in
front of the wrong penguin often resulted
in a fracas that lasted for hours. PM's
Science/ Technology Editor retumed 1o
Antarctica in 1988. It was a different Ant-
arctica and a different editor. The pen-
guins were the same. —8an Coleman

Although peacetime editorials
sometimes question the wisdom of
military decisions, PM's tone often
changes in times of actual hostilities,
Technical details, for instance, disap-
pear under censorship as the govern-
ment battens down the hateh of se-
crecy. During WWII, the federal gov-
ernment required all publications to
avoid reference to several speculative
technologies, including radar and en-
riched uranium. And, although not a
war in the conventional sense, Cold
War nervousness in the years after
WWII prompted even stricter mili-
tary secrecy. With the recent thaw
in East-West relations, PM recently
f:eeked under the Pentagon's veil, fol-
owing in the fn-ﬂtsteps of the “Detroit
Spy Report” brand of automotive
voyeurism. Only two months ago,
“America’s New Secret Aircraft” in-
vestigated the shadowy outlines of
surprisingly radical aireraft being
develaperl in supersecret “black” pro-

‘ngmns that devel-
nped the Stealth fighter,

Most post-WWII surprises, how-
ever, were overshadowed by the
atomic bomb, including the announce-
ment of the world's first electronic
computer, ENIAC. Developed at the
IIniversity of Pennsylvania to per-
form ballistics calculations for the
Army, ENITAC was an example of a
WWII trend toward government con-
tracts with independent research and
development laboratories.

PM did not mourn the passing of
“the picturesque lone inventor,” “If
giant enemy ombers ever dot our
night skies,” explained PM in early
1941, “we will have reason to ap g

le h}r

ate the coordination made

New these haral.u
were tested inthe  Fies,"” Out of this
Persian Guif, kind of research

came significant inventions, innova-
tions and new industrial materials.
“They are many-sided research lab-
oratory inventions, in which many
men and many minds contributed
anonymous parts,” PM observed. It
was the success of this method of war-
time research that led to today's mili-
-industrial complex.

ile many different opinions have

been expressed in PoPUuLAR ME.

CHANICS, espe- The Patriot missile
cially in letters to  launcher was big
the editor, patrio- newsin1991.

tism and support of government poli-
cy have generally been the rule dur-
ing war. Henry Haven Windsor
lm%led out against the excesses of “the
barbaric Huns” during WWI, and
throughout WWII nearly every cover
featured a big, bright image of war
machines worldwide, large American
flags or pitches for war bonds,
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By comparison, the Korean conflict
(sometimes called the “forgotten
war”) and the Vietnam War received
far less attention in general, and less
patriotic boosterism.

In the late '80s, many covers noted
the Reagan-era boom in defense re-
search with such headlines as “ Ameri-
ca’s Nuelear Stealth Subs,” “War Ma-
chine!" and “Stealth Tank, Army's
Newest Tactical Destroyer.” Many,
while lauding the advanced capabili-
ties of the weapons, recognized the
costs, like this 1989 article, “The $530
million B-2 Stealth bomber joins the
B-52 and the B-1 in forming a Strate-
gic Air Command capable of defeating
diverse threats, But the American
publie must decide if the price is just
tuu high.” Letters from readers came

l'ﬂ'l';rolh pro and con in healthy and
ut’tf:n heated debate. After “Bringing

N MmmlyandJF Ecicert Jr.
irvented ENIAC, a room-sire
electronic computer.

Star Wars Down To Earth" by Eh}rsb

cist Edward Teller was published in
19584, one reader wrote in, “He would
have us believe that we can engage in
nuelear war and still look forward to
next month's PM in the mail,” while
another begged to differ, “Edward
Teller's article was like a breath of
fresh air.”

The proposed Strategic Defense
Initiative once again renewed, in
some guarters, the old dream that,

through technological advancement,
war will become impossible. Yet
again last winter, Americans watched
with faseination the amazing tele-
vised technological disE!ay inthe Per-

gian Gulf. And with the very recent
collapse of Soviet communism, anoth-
er renewal of hope. As congress dis-
cusses the possibility of a financial
“peace dividend,” America may per-
haps allow itself to dream the old
dream once again.

Man likes to go fast —February 1957
issue

hat do you get when you
combine a thrillseeker with
readily available transpor-

tation technology? The 20th-century
speed enthusiast. From risk-takers to
spectators, from racers to roller-
skaters, most Americans have expe-
rienced the rush of excitement—and
sometimes fear—that comes from
watching the landzcape flash by, For
90 years, POPULAR MECHANICS has
encouraged its readers’ pursuit of
gpeed thrills, racing and record-
breaking.

Land speed in particular has been a

focal point for speed enthusiasts
around the world, Unlike flying,
which requires a rather large contrap-

Man's Quest For Speed

tion; boating, which requires a body of
water; or rail speed, which requires—
well—rails, land speed can be
achieved by any-

; : The cold war of
thing from a sled to the highway,

a rocket-propelled from mirrors to
Bonneville behe- lasers.

moth. An inventor

——

TECH | PDATE |
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of amusement
park rides mused
upon the failure nf
one new device ina
1928 issue of Pop-
ULAR MECHAN-
IcS. He wrote, |7
“The automobile ‘
has completely
revolutionized rid- |
ing devices. Peo-
ple used to be willing to poke along,
but now when they go out for a good
time, they want
it quick and fast.”
| Good times,
| That is where it
| all starts for us as
ichildren, when
swingsets and bi-
cycles first ex-
pose us to the
rush, the thrill of
|speed. For the
| lvery adventur-
From the first iszue

of PM, Riker's
electric racer.

;‘* im
' e

 Beting Without Turning

| ————

ous youngster, there was
the American tradition, the
Soap Box Derby. POPULAR
MECHANICS often pub-
lished plans and tips as well
as a bit of inspiration for better per-
formance, “"Winning the 1947 All-
American Soap Box Derby is not just
something to dream about—it's going
to be done by some boy with ingenu-
ity, initiative, skill, designing ability
and a willingness to compete with the
best the field has to offer in a spirit of
four-square sportsmanship and fair
play."

Of course, some speed enthusiasts
are just kids who never grow up, as
belied by 1968s "Tl s To Tuning A
Winning Slot Car:" “While wringing
out the slot cars you gave the kids for ‘

Christmas, you no doubt asked, "How
can | get better performance?™ Since |
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its beginning, PM has offered plans
for parents to build the dream of fast
fun for their kids. A discarded ivoning
board, for instance, forms the plat-
form for the 1961 “Snow Qutrigger
Built For Speed.” For those who pre-
fer the real thing to toys, PM has pro-
vided a host of tips and tricks for hot
rodders, drag racers and plain-old
everyday drivers.

Barney Oldfield A long-stand-
asked some tough e vt often con-
questionsin 1911 pryversial PM tra-

the speed cop in the ever-esculating
cold war of the highway, As early as
1905, when very few people owned a
horseless carriage, PM revealed
“How Auto Seorchers Are Caught.”™
It was a complicated procedure in-
volving three officers, a stopwatch
and a telegraph. In 1908, the maga-
zine offered what amounted to a tip

dition has been to reveal the tricks of

for lead-footed motorists, “One of the
numerous ways by which autoists sue-
ceed in foiling the attempts of the po-
lice to eateh them exceeding the speed
limit, is a large reflector fastened to
the dashboard of
the automobhile.™
It was, in essence,
a rearview mir-
ror, the invention
of which is often
mistakenly credit-

POPULAR
MICHANICS

MAGAZINE

in PM, especially  Ford and Oldfield
during the “Na-  with Ford’s 1902
derism” of the '60s ~ racer. 999.

and 'T0s, emphazized safe vehicles
and responsible driving habits, sever-
al discussed the

flaws of radar
speed guns and
sugpested the use
of radar detectors:
“Should vou be fin-
gered by radar

ed to Ray Har-
roun, who used
one winning the
first Indianapolis
500 of 1911.
Radar, the in-
visible ray that
“sees the unseen,”
Found a peacelime
application in foil-
ing speedsters as
early as 1947, Soon
radar detectors
were made avail- '-‘ e
o © AL MOREY CHITING
able to the driving LM VRELIGHS STONLS
public, and have [ |
been the subject of EEEEE
comparison tests and features ever
since, While many articles published

| WHAT OWSERS SAY AEDET
wCHEY ROLET

® One of the most dramatic changes in
PoruLaR MECHANICS took place in Janu-
ary 1973, Except for the first few issues,
PM had been pubhshed in a unique
size—6'% = 8% in. This size made it im-
mediately recognizable to readers, and
perhaps contnbuted much to its success,
However, the size became very limiting
to editors and artists competing with the
free-flowing layouts of larger-size maga-
zines, and advertisers were complaining
evar more loudly at the expense required
to produce printing plates for PM's
unique specifications. Something had to
be done, but to simply increase the page
size, with its attendant increases in pa-
per, printing and postage, would have put
PM out of business. We couldn'l simply
cut back on editorial features—their

Changing Sizes

guantity and variety were the hallmark
of PM. After many months of discus-
sion, a suitable compromise was ar-
ranged: We could have the best of both
worlds. We simply stopped thinking in
terms of editorial pages and started
thinking in terms of editorial area. In the
old size, there were approximately 51
sq, in. of live editorial area per page. In
the new (and current) size, there were
approximately 70 sg. in. of space. inthe
old size, 150 pages accounted lor 7650
5q. in. That same number of square
inches in the new size only used 109
pages. The change brought POPULAR
MEecHANICS into line with other contem-
porary magazines, and sel the stage for
its success in the '80s and "90s.

—Dan Coveman

when vou are posi-
tive you were driv-
1 ing within the law,
this basie informa-
tion on the speed
meters and their
limitations may be
of help in estab-
lishing that yvou
were, indeed,
within the limit.”
Readers, of
g course, tend to re-
spond vehemently
on one side or an-
other of the de-
hate, often accus-

Drag racing. the ing PM editors of
ultimateforspeed  gegzisting  law-
enthusiastsin 1953. | .oakers. That |

may all be solved by a 1989 technologi-
cal esealation: "A new police speed
gun that uses g laser beam instead of
radio waves could
render automobile
radar detectors use-

Harry Miller with one
of his famous Indy 500
engines. 1932,

T TR
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less, and set the stage for a new
neration of countermeasures.”
en again, maybe not.

Radar detectors have no use on
the oval circuit that has belonged
to America almost every Memo-
rial Day since 1911. While there
are many auto races, none has
been so enthusiastically attended
as the “carnival of speed,” known
as the Indianapolis 500, Pausing
only for world wars, the 500-mile
race has been run at the Brick-

Computers assist
today’s Indy 500
contestants.

have a fearless
driver, a flawless
engine and a
peerless chas-
sis,” noted a 1986
article. “Winning
today's high-
stakes races can
require the ser-
vices of a full-
time aerodynam-
| icist, a consulting

computer engi-

yard since 1911.
As a 1976 PM essay pointed out, the
Indy 500 has two faces: “With the cry
‘Gentlemen, start your engines!' the
machines—and the merrymakers—
roar to life.” The spectacle is unique,
and the fans of Indy are famous
in their own right. “The
Indy 500 is mid-

— -

PM sponsored a 1l|.-'-"1.1||rmma-r':'l::ﬂx':! annual
car r =
:ﬂﬂ'ﬂ'ﬂﬂ:hﬂg‘ ol oodstock,’ de

clared one author,
“A.J. Foyt is Bob Dylan.”

Foyt, a 4-time winner and one of
the most famous Indy drivers of all
time, is one of a long list of drivers
who made their mark at Indianapolis.
Another is Jimmy Clark, whose rear-
engine, Ford-powered Lotus won the
1965 race, breaking the long domina-

tion by the front-engine Offenhauser-
powered roadsters,

Of course, no driver wins the race
alone. PM has always covered the
men and machines behind the driver.
For instance, Harry Miller, one of the
most renowned Indy engine design-
ers, was often featured in PM articles
of the 1930s: “You are really driving a
racing car yourself," explains Harry
Miller, famous designer. *Today's
automobiles are actually the racing
cars of a few yvears ago, modi-
fied to suit your special

needs.™ Pit crews, too,

have had their day in

PM's sun. Brothers

Leonard and Glen

Wood were featured in
“Those Wonderful Broth-
ers Wood," a tribute to the
hard work of the top teams. ""The
harder you work to prepare a car, the
better your chances of winning, "says
Leonard, ‘but luck has a big part in it,
vou can be sure of that.™ Factors oth-
er than luck and preparation figure
into today’s battles of wheeled tech-
nology. “The speed secrets of the "80s
are computers, composites, aerody-
namics—and cubic cash, It's no longer
enough for a successful racing team to

neer and an on-
staff telemetry technician.”

Despite the unabashed enthusiasm
POPULAR MECHANICS has shown for
the sport, its ever-present dangers
are often recounted. One of the earli-
est was Barney Oldfield's bitter 1911
account of the dozens of preventable
deaths and injuries that had already
occurred in auto racing's short histo-
ry: “Racing has had one excuse—the
development of the motor car. This,
though, was nothing more than an ex-
cuse—the real reason for its existence
was the blood-hunger of the specta-
tor. Inthe recent race at Indianapolis,
where the crowd's lust was satisfied
by a black tangle of shattered men and
machines, nine-tenths of the entries
were made against the desires of the
manufacturers,” Oldfield used his PM
E{Iatfunn to promote racing reforms.

e blamed unserupulous promoters
for ignoring safety at the expense of
young and inexperienced drivers.

No automotive sport, however, has
proven as dangerous as the attempts
to break land-speed records. On the
gand of Daytona, the salt of Bonne-
ville and elsewhere, many have opti-
mistically pursued this risky sport.
PM asked Mal Hooper, after a suc-
cessful Bonneville run, “What's on the
mind of the driver pushing his raei
car toward the 4-mile-a-minute mar
on the Bonneville Salt Flats?" His an-
swer: “One out of three smashes up.”
It was a risk PM anticipated in 1902:
“In such a test as will be necessary to
try the automobile of the future to its
limit, there will be more failures
among men than machines.”

Yet the dream of absolute speed
has been dear to the hearts of men for
centuries. “From the day man first
put wheels under a platform, he has
raced against his fellow men. When
that platform became an automobile,
he began racing

PHDITD FROM HENEY FORD ASELIM £ GREENFIELD VILLAGE

Glenn Curtiss
designedaPower the cloek,” de-
Ice Boat in 1909, clared a 1957 is-

(Please turn o page 108)




For The Freshest Tasti

= Mill and brew whaole bean coffee
automatically to give you the freshest, most
flavorful coffee you've ever tasted.

= Exira-fine grind to maximize the favor
exiracied as water passes through the
particles.

= For the discriminating whole bean user - no
more guess work in measuring or using 2
separate coffee grinder.

= Self contained mill & brew unit easily
removable for dishwasher cleaning.

* Brews Pre-Ground Coffee tool

AUTHORIZED LIQUIDATORS

of Bankruptcy Merchandise and
Manufacturers’ Overproduction

1-800-522-3035

AW Segment # 3905544

-
Very Stylish!
* (rind/Brew function knob can be setfor 1 -3

or 4 - 5 cups for the perfect grind every time.
= Retractable cord storage

Multh: AN||I.|I|!.I0||&9, v?hcrleewan Grinder

and Coffee Brewing System
If You ¥ Coffee You Must Own This!

= Automatic Drip Stop.

» Water Reservoir Clicks Out & In for Basy

Filling. (Very Handy)

= The Perfect Gift For The True Coffee Lover,
= Drip-free Carafe and Buili-in Warming Plate.

LT . This is our

HlIlt. most popular
product among our families,
employees, friends and
neighbors — everyone
wants one for themselves or
to give as a gift!

Take a little time 1o price
this very model at the best
gourmet shops or the
cheapest discount stores so
you'll know $78 is far less
than half of what it's selling
for anywhere else!

» Complimentary package of Melitta Coffee ﬁ'ﬂ‘_ﬂk I
Filters, Scoop, Coupons, and Recipe Book. hite; ltem
* (Ine Year Limited Warranty.
'_-------------
C.0.M.B. Corp., Authorized Limtw
i 720 Anderson Avenue, St. Cloud, MN
Sl Malitta Mill & Brew Coffes Making System{s), tem §f_____________ ot
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sue. And speed has been dear to Pop
ULAR MECHANICS readers and
editors since the first issue, where a
small, “low-rigged racing frame” was
pictured as it hurtled across a 1-mile
course in 63 seconds,

It was widely reported that An-
drew Riker's little racer had set the
world speed record for electric auto-
maobiles at the then-astonizhing rate
of 57.1 miles per hour. A 1957 PM lat-
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er commented: " A mile a minute, that
frightening w!mud vnee dreamed of as
the ultimate, turlw{luul instead to be
only a starting point.”

As recently as 1986, PM teamed
with carbuilder Gale Banks to run a
Pontiac Firebird at Bonneville. At
267.615 mph, it beeame the fastest
stock-bodied production ear in the
worlid, So why do we do it? “To some
men, speed is & compulsion,” specu-
lated a 1957 author. “Only over-
whelming compulsion can explain
why men sacrifice

Cralg Breediove '
established many  time, money and,
new speed records. 1ot infrequently,

their Ii-.;:--. for Henry Ford himself
speed.” Perhaps snapped shots of
the best explana- e first Indy 500.

tion for breaking speed records is akin
to Sir Edmund Hillary's reason for
climbing Mount Everest: “Because
it'sthere.” Unlike Everest, however,
edach new record establishes a new
barrier waiting to be broken. Each
record set could prove to be the final,
unbreakable mark. We have not vet
answered the question PM asked in
1928, "What is the final goal of
speed?” Whatever it is, it may be one
of the purest forms of technological
enthusiasm known to man.

¢ | “lIt's Only A Toy" car-

toon ridiculed skeptics.
perhaps the ultimate
statement of our
ability to turn our
most vaunted of

dreams into real-
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nid what of the future? Henry

A ed for PM tu‘ Hp history—any

Haven Windsor never intend

way you look at it. Yet its 90 years of
reporting forms a sort of unintention-
al history, laced with the popular
opinion and attitudes that are as im-
portant a part of our past as any single
technologieal accomplishment.
Perhaps no technological dream
has captured the imagination of so
many peaple across so many centuries
asthe dream of flight. Within this cen-
tury, we have flown from the sands of
| Kitty Hawk to the craters of the
| Moon., The Moon landing has been

ity, an almost sa-
ered symbol of
our importance
that, simulta-
neously, reminds
us of our small-
ness in the uni-
verse as a whole.

FPOPULAR MECHANICS has cut a
broad swath across 20th-century &
American technological history,
recording the domestic and the
seientific, the mundane and the
sublime, the vietories and the de-
feats, the past and the future of
the world,

As we move into the last decade
of this century, technological is-
sues are more important than
ever. We should remember that ¢
our missteps and failures, as well

the future, POPULAR MECHANICS
will continue to cover the adventure
as it always has, reporting it as it hap-
pens, “Written 50 the Moon landing
You Can Under- —asymbelef
atand It.” PM  our dreams.

as our achievements, are the di- | lei=

rect result of our dreams. :
Wherever our dreams take us in E
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MAINTENANCE
BASICS

EXHAUST
SYSTEMS

BY DON CHAIKIN

® A routine inspection of your car’'s
exhaust system—two or three times a
vear—can do more than keep your ear
performing properly and guietly. It
can save your life. Odorless carbon-
monoxide gas leaking into your car
can make yvou drowsy or ill. With
time, it can kill you.

Though you need no sophisticated
tools to ingpect the exhaunst, you do
need goggles or safety glasses to pro-
tect your eyes from falling pieces of
rusted metal. Also, you'll obviously
want a sturdy floor jack and safety
stands to raise your vehicle and allow
you to work underneath it.

Always perform exhaust system
work when the engine and exhaust
are cool. Begin the inspection in the
engine cumpart.ment then work your
wal_vj back under the car.

nder the hood, check the exhaust
manifold—there are two if your en-
gine is a V6 or V&, one for each cylin-
der head—which is the part of the ex-
haust that bolts up to the engine.
® Look for loose or missing mounting
bolts or nuts on the manifold.
® Check manifold mounting flanges
for eracks.
® Check that the gaskets between the
manifold and engine are not broken or
missing. Carbon stains on the mani-
fold or the engine adjacent to the mani-
fold indicate a leak.
® Examine connections to compo-
nents of the emissions-control sys-
tem, ineluding the tubes or pipes from
the manifold(s) to the EGR (exhauost
gas recirculation) valve. Look for
rusted-through holes, cracks and
deep dents or kinks.
® See that the oxygen sensor—
threaded into the manifold—is prop-
erly enugged in and not showing any
slgna of leakage. Check that its wiring

perly connected.
ext, slide underneath yourrig. Be

sure that it is properly and securely
sitting on safety stands. Then:
® Check the connection at the end of
the exhaust manifold. Remember, V-

RO CARBOM

g

Don't force exhaust system bolts. i the nutor
baolt is too tght, use penetrating ol first.

type engines have two manifolds.
These connections are often spring-
loaded. Be sure that the nuts are se-
cure, and that the springs and the gas-
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ket—often a sealing ring—are intact.

Probe rusty spots of exhaust plumbing to make sure corrosion is only an the surface.

&
:
a

e Follow the exhaust pipe from the
manifold to the catalytic converter, or
primary muffler, on to the connecting
pipes, the E.ecundary muffler and fi-
nally the tailpipe. Run your gloved
hand over ea.cﬂ pipe and muffler, feel-
for holes, eracks or deep dents,
m%se an old serewdriver to jab at
e:ud'i pipe, connection and muffler, If
you can poke the screwdriver through
the surface rust, the component
should be replaced.
® Check all clamps and hanger brack-
ets. Tighten any loose nuts or bolts.
This requires the correct-size box
wrench or socket. You may have to
treat the nuts and bolts with pene-
trating oil before attempting to turn
them. Otherwise, they break off.
® Twist and inspect allmaib-er hang-
ers. Cracked, chunked or broken
hangers should be replaced. ot
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HOW IT WORKS

BY DON CHAIKIN

® There really is no great mystery to
it. The more air that goes into an en-
gine, the more fuel it can burn. So, ev-
erything else being equal, the more
air that goes in, the more power that
comes out. Superchargers—and their
cousin, the turbocharger—are used
to cram more air into your engine,

Sucking wind

Engines breathe, or aspirate, much
the way you and I do—by sucking in
fresh air and blowing out the used air,
As each piston travels downward in
its cylinder, the drop in pressure
caused by the moving piston draws air
into the eylinder through the open in-
take valve. All the pistons moving up
and down iz enough to constantly suck
air through the air cleaner, ductwork
and intake manifold. But under cer-
tain conditions, such as high-speed or
high-load operation, the engine could
use more air—and fuel—than it can
draw in on its own.

Heavy breathing

To help supply an engine with this
larger volume of air, it must be force-
fed. This is accomplished by a forced-
induction device, And with this
year's introduction of the Buick Park
Avenue Ultra, Odsmaobile 98 Touring
Sedan and Pontiac Bonneville joining
the Ford Thunderbird Super Coupe
and Volkswagen Corrado, a forced-
induction system utilizing a mechani-
cal supercharger is gaining popularity
among carmakers, Superuﬁargerﬂ
have been popular for decades with
drag racers and hot rodders.

Pumping air
Superchargers are simply engine-
driven air pumps. As uged in passen-
ger cars, superchargers are belt driv-
en by the engine's erankshaft at a rate
faster than the engine speed. Though
some engine power is consumed by
the supercharger, the gain more
than makes up for the loss. '
There are various types of su-
percharger designs, and the most
common is the Rootes variety. In this
design, engine power drives a ghaft
which runs the length of the super-
charger housing. This shaft is geared
to a second shaft parallel to the first
ingide the housing. Both shafts have
lobed rotors that mesh with each oth-

Wwﬂhlm“mmwm@‘sm

er, sort of like very coarse—2- or 3-
tooth—gears. The edges of the rotor
lobes almost touch the inside of the
housing.

The rotors spin so their lobes sepa-
rate at the housing’s inlet, drawing air
into the housing. As the rotors spin
away from each other, each carries
freshly drawn air trapped betweenits
lobes and the housing. When the lobes
meet at the housing's outlet, the
meshing rotor lobes force the air into
the intake manifold.

The constant spinning of the rotors
brings more air into the engine than it
can consume, resulting in a buildup of
air which pressurizes the manifold.

COMBLISTION

CHAMBER INTAKE

PORT

Close-fitting counterrotating lobes force extra air into the intake manifold.

1o
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When the individual eylinders' intake
valves open, the pressurized air is
forced into the cylinders.

To prevent a dangerous buildup of
pressure in the intake manifold, a
valve controlled by the engine com-
puter opens, allowing the air to recir-
culate back to the inlet gide of the su-
perc r. This valve also regulates
the level of boost.

Since the supercharger is directly
connected to the engine by a belt, its
boost is immediate at all engine
8 s—rthere's none of the lag asso-
ciated with turbochargers. This pro-
vides better performance at all speed
ranges, including cruising. ™

INTAKE
CHARGE

ROTOR
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Take 60
seconds to
improve the rest
of your life.

If you answered “yes” to at least three out of these four ques-
tions — you're not alone. Thousands of Foley-Belsaw gradu-
ates to feel like you, And as a result, they answered one
of our ads. Now they're succeeding in their own businesses...
enjoying an improved quality of life...and relishing a new hap-
piness and freedom. Here's what they’re saying;

“1 did $7,000 part-time...I think [ should make about
$20,000 a year the way | have it planned.”
Gene Marvin, Shickshinny, PA

“I'm not going to tell you how much [ take in! Let's just say
it's a thousand dollars a week. It's more; but use that figure.”
M.M. Rearick, Apollo, PA

Do you ever feel like you don't get
paid enough for your hard work?
“1Yes [ 1 No

Have you ever thought things would
be better if you were running the

company you work for?
" Yes [ INo

Do you enjoy the feeling of
accomplishment you get from
completing a project?

1Yes | | No

Have vou ever secretly wished
you could tell your boss you'd
had it and were quitting?

Yes [ I No

7

Foley-Belsaw has been helping people start profitable
businesses since 1926. Find out how we can help you
— send for your FREE Opportunity Kit today!

Foley-Belsaw can get you into one of these lucrative fields
where a shortage of qualified practitioners exists. Our
fessional courses give you everything — including !;ntm:ﬂ];,rE
to start a full- or part-time business in one of these
fields...with absolutely no risk. You don't need experience.
Just a desire to succeed. And you earn profits right away
while you learn. Make up to $39.95 an hour. Be own
boss. Build the business you've always dreamed of. We'll
get you going for a start-up investment of as little as $25.

Choose from these money-makers.

T Small Engine Service and Repair. There are 65 million
small engines in use today — but few people are qualified
to service them. This is one of America’s fastest growing
industries, Foley-Belsaw training lets you cash in on it.
People will pay you top dollar to service their lawnmow-
ers, tillers, edgers.. the list is endless.

2 Locksmithing. With crime zooming, lucrative regular
lock and key business has multiplied a thousandfold. This
Foley-Belsaw course gives you everything you need to
start your own locksmith business — including a Pro Key
machine at no extra cost!

3 Professional Woodworking, Build over 3,000 worth of
valuable furniture and woodworking products while you
learn! You get tools, materials and time-tested secrets of
master craftsmen. Handle challenging projects ranging
from custom-made fumiture to construction of the most
intricate of jewelry boxes,

4 Upholstery. There are over 401,950,000 pieces of furniture
in America — furniture that will need recovering and
repair every five to ten years, Take this course and you
become one of the few individuals that companies pay
cash to restyle and upholster these pieces.

5 Professional Saw and Tool Sharpening. Earn $200 a day!
You get everything you need to master this craft —
including your own professional Sharp-All machine.
Carpenters, contractors and homeowners all need this

important service.

If coupon 15 mussing, weile regres? fo; Foley-Belsaw Institute,
6301 Equitable Road / Kansas Ciry, MO 64120

|
|
|
I
|
|
I
|
|
|
I
I
|
I
I
|
|
|
I
1
-

r
I Yes! Send me the following FREE Opportunity Kit ]
I {Ome kst per persen arly) 1
I Small Engine Service and Repair, Dept. 52072 I
| Professional Saw and Tool Sharpening, Dept. 21059 I
| Professional Woodworking, Dept. 43085 |
I Upholstery, Dept. 80750 I
I Locksmithing, Dept. 12096 I
: § wrderitand thee o na :Mgrﬂm qnd ne salesaran well e oall :
I Name |
| Street____ I
| Ciny/Staie/Lip ]
I I
I
I

N Complete and return this coupon ro:
Foley-Belsaw Institute
6301 Equitable Road / Kansas City, MO 64120
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CAR CLINIC

BY MIKE ALLEN,
Associate Automotive Editor

All Pumped
I recently rebuilt the engine in my
pickup, replacing the bearings one at
a time without removing the erank-
shaft. But now the oil pressure is just
as low as before I took it apart. The oil
consumption is fine—what with new
rings and rebuilt heads—but the oil
light flickers at idle, and & mechanical
oil-pressure gauge shows no more
than 25 psi onee the oil is warmed up.
I checked the bearing clearances
with Plastigage as [ installed them,
and the clearances are within specifi-
cations—although admittedly at the
wide end of spec. Do I have to pull the
crankshaft and get it turned, or can 1
ghim the bearings about a thou-
sandth?

OSCAR KUCERSA
DALLAS, TX

Don't shim the bearings.

Ifthe clearances are anywhere
close, and the journals aren’t out-of-
round or tapered (not always easy fo
catch without pulling the crank and
miking the journal properly), it's
probably not the cause of your low
oil-pressure problem,

I trimmed your lengthy letter for
publication, but one thing you didn't
mention replacing was % oil pump.
In fact, you didn't mention the oil
pump at all—and I'll bet the thing is
Just tuckered out.

Drop the pan. Remove the pump
assembly from the block. You can
check it without removing if, but it'll
be ensier and cleaner to deal with on
the bench.

Check that the pickup is firmly at-
tached to the pump body. Some pick-
ups are simply pressed into place,
while others use an O-ring seal. If the
pickup doesn't seal well to the pump,
it'll suck air and you'll have low oil
pressure.

Then, open up the pump and use
feeler gauges to r:hm:f the clearance
in three places. (Look in the shop
manual for the correct clearances.)
Firstcheck the end clearance befween
both gears and the cover. Use a
straightedge to simulate the cover,
and insert the gauge between it and
the gear. If the cover is gouged where
the gears ride on it, or the clearance is
excessive, replace the pump. If these
clearances are okay, check the clear-
ance between the gears and the pump

=

body, and then the backlash between
the gears.

Excess clearance, gouges, wear on
the idler gear’'s shaft or loose bush-
ings on the drive gear are all cause to

the pump as an assembly.

If that all checks out, take a close
look at the relief plunger's spring, as
well as the bore where the relief
plunger rides. If the plunger itself is
scored, replace the pump assembly. If
the spring is tired, you'll have low
pressure, especially at idle. The
cheap way is to replace the spring
—but if it were my engine, I'd pop for
a new pump.

Getting The Lead Out i
I'm enclosing a copy of an article in the
local pag-er by some “automotive ex-
pert” who suggests adding 6 ounces of
nondetergent oil per tankful of un-
leaded gasoline to make up for the lu-
bricating qualities of the missing lead
my older car needs. But in your De-
cember "91 eolumn, you specifically
said not to use motor oil, diesel fuel or
automatic transmission fluid for this.
I've been using 30-weight motor oil

for years in two of my cars with noiill
effect or valve problems. What's the
truth here? ROBERT CLUBBEDGE

SAVANNAH, GA

The truth is that any gasoline-solu-
ble lubricant will have no effect. The
problem with running leaded-gas
engines on lead-free is valve reces-
sion. Al high loads and high speeds,
the exhaust valve gets hot enough to
be close to its melting point. When it
gets slammed down against the valve
seat, and then picked back off the seat
milliseconds later, minute particles
of the seat will actually stick to the
valve.

Eventually, the seat erodes fo the
point where the valve no longer closes
completely. As brief as the valve's
tenure on the seat is, it's still the peri-
od when most of the heat is dissipated
to the head. (It's a long way up the
stem to the nice cool valve guide.) Ul-
timately, the valve burns or melts
—and you have no compression.

Thanks to a phenomenon that's
still not well understood, small con-

centrations of lead seem to prevent

e
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these particles from being picked off

the seat. Lead-free engines have | Getting To The Point .
hardened M.‘:;"hﬂnd valves that resist | g |yas tun%g up a friend's car the other day, install- |/ m
riceasmn A Ym rieyenf;ng ”? this ing a new set of points. Now that's something | cm
PIURGIMERCH. &0 'i;:m ¢ ':"E'Jl::I ;’m‘! haven't done in awhile. | don't think there's a car or TIP
ﬁ'.‘-ig"g m?upgr aded with these | y.ok on the market today that still uses Kettering- | -

igher-quatiity parts. ) style points-and-condenser ignition. [ correct OFFSET BENT |

i, qutomatic transmission fluid, | ~But this old war horse sfill had
ey eyl i some use in it—and there are plen
liabilities—they aren't intended to be | ¢ 4o piemates who do as well, PGty
burned in gasoline engine combus- Maybe it's because they don't
tion chambers, and can make for | paye as many as they used to, but
fo “M.PI"‘E;* high amounts of m‘ﬁmn these points that | was trying to install
deposit and nasty emissions. Also, | \ore awful. The two halves of the
they can lower the octane rating of | 000 e were misaligned two differ-
gasoline and induce detonation. ent ways. They weren't even close 1o

As [ said in December, cars and o thi i
trucks used in light-duty service—as ﬁiﬂﬂh:ﬁ,g&ﬁgﬁ? Erptomde o

distinct ‘ib!“m SHELAT. Jmtz.’.iugl or tow- Of course | noticed this after the _
tng—can berunavery long imesans | oays siore had turned out ts lights for :
fead with no il effect. $iawicekand |
: |

Not to worry. A few minutes’ careful |

Stay D o ,:

. 2 work with a pair of needle-nose pliers
My '85 Chrysler LeBaron GTS 2.2- | a4 restored them to their proper
liter with 31,000 miles pings badly on | concentric, parallel relationship.
unleaded regular. Rather than retard And be sure to clean any new set of
the timing or pay big bucks for premi- | q5ints with a clean piece of business
um, I'm considering adding a water- | card or lintfree cardboard after you in-
injection system. stall them.
(Please turn to page 114)

PR L LASTRA THOS) BY AL PH E BROTRLAN

— An important faf-clnr contributing to
' ] - your driving safety is often
WARNING: Failure to il 2 o
L] y
Change Your Wiper Blades May | i covmemet

impairs your driving vision, and it

Be Hazardnus Tu Ynur Hea Ith k could be the cause of an accident.

TRICC recommends you replace
your wipers every six months.
That's because when it comes to
safe driving, what you don't see,
can hurt youl

Look to TRICO, the leading original

aquipment supplier of wiper blades
for auto manutacturers worldwide.

Available at a quality aulo paris
store near you,

o

TFIIC-G PRODUCTS CORP.
Visiswimy
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This supposedly will lower combus-
tion chamber temperatures, remove
built-up carbon and reduce the ping.

Will this have any effect on emis-
sions or engine performance? Will this
be likely to cause any valve burning
precipitated by a ¢ unk of carbon
wedging itself in between the valve
and seat? RICHARD SMITH

FAIRPORT, NY

Water injection is a scheme trans-

planted to the automotive field from
WWlI-vintage aircraft technology.
Water or waterialcohol injection was
used, quite successfully, to control
detonation in turbolsupercharged
aircraft engines for short bursts ofex-
tra power in combat situations.

The systems now available for
automotive use might have some use-
fulness in similar circumstances—
short bursts of added turbo boost at
wide-open throttle.

NO EXPERIENCE

ARROW Staple Gun Tackers
turn the difficult into the
simple. From the professional
to the do-it-yourselfer ARROW
makes the job easier, go faster
and less expensive. Whether
you're building the new,
repairing the old or pursuing

a hobby in arts and crafts,
ARROW has the right tool.

ARROW fastening staples, Xpando
fasteners, ghue stin rivets are avallable
at all leading Hardware, Home Center and
Discount Department Stores,

WF AN TRCENUE T AR I EALT R

ARBOW FASTENER COL INC. 071 MATREL 8T a0 E ARCIOR M
B Careafi, JARDEL DT R &5 T

AL d P LY O

| O
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If vour problem is the classic part-
throttle ping, water will need to be in-
Jected almost continuously, much to
the detriment of HC emissions and
probably causing massive amounts
of sludge buildup.

The water-injection rigs I've éried
were awfully touchy to set up proper-
ly, and tended to be inconsistent, too.

I think you ought to find out why
your LeBaron started to ping awhile
ago. It may be carbon buildup, but 1
doubt it. The increased cranking
compression you see with a compres-
sion test doesn't really translate to
highly increased dynamic cylinder
pressures. Kither the carbon layer in-
sulates the head from the combustion
gases, or the carbon layver is porous
enough to damp the beginning of any
sonic shock waves in remote corners
of the combustion chamber where
detonation starts,

Experience says that you probably
have one or more of these problems:
® Dirty fuel injectors.
® A malfunctioning EGR system.
® Some ignition timing anomaly.

Find out what's wrong and then fix
the problem. ™

SERVICE TIPS

® |fyour ‘B8 or ‘89 Honda Civic's rear sus-
pansion makes a squeaking noise going
ovar spasd bumps, aspacially al lower
temps, there's a plastic shim to insaft in
the trailing am bushing fo keep the bush-
ing's innar saction from rubbing on the
outer section.

Cioat the shims with silicona lube, and
work them into the bushing. Then malt the
protruding end of the shims with a solder-
ing iron to keap them inplace. TSE80-017
® 1891 Caddy Eldorados and Sevillas
may have a cable between the allermator
and battery rubbing on the inboard right-
hand drive axle boot, causing a leak. If sa,
TSB T-91-22 says to reposition the cable
and replace the boot. Inspect the joint for
wear, and replace if necessary.

@ Late-model Acura Integras with a
notchy, grating clutch pedal leel may ben-
efit from a new clutch cable, as the older
cables somelimes have axcass frction
TSBao-02

® |f the windshield washers on your new
7- or 9-series Volvo stant wimping out, iry
blowing comprassed air backward
through the lina, backiiushing or replacing
the filter in the washer fiuid fine near the
pump. You'll have o remove the air clean-
er io access it, according to Volvo TSB
38/707.

DO YOU HAVE A CAR PROBLEM?
Just agk Mike abowd it Mail pour guestion o Car
Clinie, Popular Mechanics, 229 W. 5Tth 5, New
Fork, ¥Y 108019 While letters, fares or phone
calls canmol be anmwersd dndiridually, problemas
of generad interest will be diseussed in the colamn.

POPULAR MECHANICS ® FEBRUARY 1992



SATURDAY MECHANIC

BY DON CHAIKIN

® You're still miles from home on a
clasgie dark and stormy night when
you realize that the road in front of
you is rapidly getting dimmer.

You pull over, and as the engine
goes to idle the BAT warning light on
the dashboard flickers—just before
the engine coughs and dies.

The problem? Something is awry in
your car's charging system.

Recharge, please

The electricity that powers the igni-
tion eystem, fuel injection, computer,
lights and accessories all comes from

MAINTAINING YOUR
CHARGING SYSTEM

your car's alternator. Inaddition toall
these operating tasks, it also re-
charges the battery, Whenever the
engine is running, the alternator is
spinning, making electricity.

The pulley on the front of the alter-
nator drives a shaft-mounted electro-
magnet, called a rotor. The rotor gets
the current it needs to energize its
magnet from the battery, through
brushes that contact slip rings on the
rotor shaft. As this electromagnet
spins, its magnetic field induces cur-
rent flow through tightly wound wire
coils surrounding the rotor inside the

alternator. These coils are wound
around an iron core, and together the
windings and core comprise the sta-
tor. As engine speeds increase, the
current in the rotor increases with it,
producing a simultaneous increase in
voltage from the stator.

Left uhchecked, the alternator
would keep producing more and more
voltage as engine speed increased.
Too much voltage will boil the battery
and blow fuses. Too little will not
charge the battery or run the accesso-

ries. That's where the voltage

j_ regulator comes in. The voltage

- REGLILATOR

: ¥ Replacing brushes on modern alternators Is simple if
\-. you use a short plece of wire to hold the brushes in
place while you Install the rotor and front case half,
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regulator limits the alternator output
and prevents overcharging the bat-
tery in the process. The regulator op-
erates by limiting the amount of ecur-
rent going to the rotor windings.
Though vniage regulators used to be
electromechanical devices that used
vibrating—and often adjustable—
contact points to limit current flow,
modern regulators are small, sealed
electronic devices that use diodes to
control alternator output. In fact, in
many late-model cars the regulator is
integrated into the alternator.

The electromagnet in the rotor is
made of wire windings surrounded by

it's an excellent place to begin your
diagnosis.

Automotive batteries store elec-
tricity chemically. The box we gener-
ally call a battery is really six smaller
cells, connected in geries, Each of
these smaller cells consists of elec-
trodes immersed in a water/sulfuric-
acid solution, called electrolyte. The
electrodes are alternating plates of
lead and lead peroxide. Nonconduet-
ing porous separators between the
plates prevent short cireuits within
the cells, The chemical reaction be-

tween the sulfurie acid and the lead

plates causes the flow of electrons

enough zap to start your carona
warm spring day may not get the job
done when the mercury drops to the
freezing mark or lower.,

Before checking your battery, en-
sure that it is fully charged. If the bat-
tery isn't a sealed, maintenance-free
tipe, you can check the strength of
the electrolyte in each cell. Remove
the vent caps and check to see if the
electrolyte level is up to the bottom of
the fill neck in each vent. If not, add
distilled water. Drive the car for a
while to thoroughly mix the water
with the electrolyte. Then, use a hy-
drometer to test the specific gravity

interlocking metal
fingers, which are
the alternating
magnetic poles. As
the rotor spins in-
side the stator, the
magnetic poles are
constantly revers-
ing the direction of
the current flow in
the stator. It's this
changing of diree-
tion that ereates al-
ternating current
(AC), rather than
direct current (DC).

But since your
car's electrical sys-
tem requires direct |
current, the AC |
must be converted |
to DC before it |
leaves the alterna- £
tor. This is done by
diodes, which act as
electrical one-way
valves,

The third eompo- §

system is the bat-

tery. The battery stores the electrie-
ity needed to start the engine and to
provide a small amount to energize
the alternator’s rotor while the engine
15 running.

Remember, electricity only flows
in & complete loop. If there is a prob-
lem anywherein the ¢ ing system,
the entire system goes down. When
you're diagnosing a charging system
problem, you must consider the bat-
tery, the alternator, the voltage regu-
lator and all of the wire and connec-
tions between them.

Battery basics

The battery relies on the alternator to
replenish its power, so a weak—or
dead—battery may point toa problem
elsewhere in the system or conld be
the cause of the trouble. In any case,

of the solution. The
electrolyte of a fully
charged battery
should be between
1.27 and 1.29 at
about 70° F.

Check the state of
the electrolyte in a
sealed battery by
checking the built-
in indicator eye.

Disconnect the
battery ground ca-
ble and attach the
| battery toa charg-
4 er, When the bat-
tery charger shows
that the current
draw is less than 1
amp, the battery is
| charged. Double
check by using the
hydrometer. Re-
member, battery
strength is inverse
to ambient temp-
erature—do this di-
AENOSiS 0N 4 WArm
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between the electrodes.

The chemical reaction that creates
electricity also produces a certain
amount of lead sulfate, which pets de-
ﬁited on the electrodes, When the

tery is being recharged, the chem-
ical reactionis reve lead sul-
fate breaks down and rejuvenates the
electrolyte.

As time goes on, however, the lead-
sulfate coating on the electrodes is too
heavy to be hroken down completely.
Over time, the electrolyte grows
weaker and the electrodes become
less conductive.

Like other chemical reactions, the
lead-acid reaction in your battery
slows as temperatures go down. A
fully charged battery is at maximum
strength when the temperature is
about 70" F. A battery that's got

battery. And any
time you're han-
dling a bat . keep in mind that it's
filled with acid. Wear eye protection,
and flugh spilled electrolyte from your
gkin immediately.

Also remember that a charging bat-
tery produces hydrogen gas, which
can explode if exposed to a spark.
Some manufacturers recommend re-
moving the battery caps to allow hy-
drogen to dissipate, while others rec-
ommend leaving them in place. If you
do remove them, cover the holes with
a clean shop towel to prevent dirt and
foreign objects from contaminating
the eﬁnctrn :

With the battery charged and
warm, connect a voltmeter to its ter-
minals. The voltmeter should read at
least 12 volts. If not, replace the bat-
tery. Be sure to turnin the old battery
when you buy the new one. The bat-

I
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tery supplier will properly dispose of
the battery. Do not simply toss out
the old battery with the trash. It
contains lead and acid, both toxic
substances that are very harmful to
the environment.

If the battery is putting out more
than 12 volts, reconnect its ground
strap and disconnect the ignition sys-
tem, leaving the voltmeter attached
to the terminals. Have a helper crank
the engine for 15 seconds, while you
check the voltmeter. A healthy bat-
tery should put out at least 9.6 volts at
about T0° F, If not, it is weak and must
be replaced.

If the battery passes the voltage
tests, clean its terminals and connec-
tors. Use an inexpensive wire brush
designed to clean both the terminal

ts and the cable clamps. If your car

as a side-terminal battery, make

sure that the cable mounting surfaces

and the attaching bolts are clean and
corrosion-free,

Even though the advent of the so-
called maintenance-free sealed bat-
teries has greatly cut down on battery
corrosion, it's still a good idea to coat
the battery connections with white
ﬁrea.ae or petroleum jelly—aftter they

ave been connected—to prevent a
buildup of corrosion on the terminals.
Clean the surface of the battery with
detergent and warm water to remove
surface dirt, which, in damp weather,
can drain your battery by becoming
an electrical path.

Check the other ends of the battery
cables. Make sure that the ground
strap is intact and that it is snugly at-
tached to the car’s chassis or engine
and that the mounting bolt is not rust-
ed. Check that the positive cable is se-
cure, intact and connected properly at
the starter switch or junetion box.
Apain, be sure that the cable terminal
end is solid and that the mounting nut
is rust-free and snug.

Alternately speakin

If the battery 15 good—or if a replace-
ment quickly runs down—suspect the
alternator or the voltage regulator,

To check those components, leave
the voltmeter hooked up to the bat-
tery—which should still be holding
more than 12 volts,

Start the eggine and run it at 2000
to 3000 rpm. With the lights, heater,
defroster and other accessories off,
the voltmeter should read about 2

volts higher (typically 14 to 15 volts,
cheek your car's spees) than it did
with the engine off. If the voltmeter
reads more than 2 volts higher sus-

pect the voltage regulator.
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Do you remenber whene you hid yoor fred Iack Desesls? I 4, we bope you'll drog us @ ling and fell

NO ONE KINOWS for certain why Jack
Daniel labeled his prize whiskey “No. 7"

Some say it was his lucky number. Others say
it was his seventh recipe. One story has it thar,
early on, a young clerk marked a bacch of

Mr. Jack's whiskey with the number 7
for bookkeeping purposes. Folks
started writing the distillery to order
“more of that No. 7 brand”. The
real reason why our whiskey is called
Old No. 7 remains a mystery.

But after a sip, there's no mystery
why folks still order it.

SMOOTH SIPPIN’
TENNESSEE WHISKEY

Tennessee Whiskey » 40-43% alcohol by volume (80-86 peool) » Dishilled and Bottled by
lack Ciwsviel Distillery, Lam Motlow, Progreetor, Route 1. Lyschburg (Pop 361), Tennessee 37352

Placed in the Nahonal Regesteraf Historse Places bythe United Sintes Gooernment.



Video Stealth $99.00 + £5 81

Rented video wpes usually contain a
jamming mechanizm called Macrovision.
‘This mechanisim is designed to prevent
you from copying tapes. However, it also
ofien resulis in a blorry or streaked plcture
when viewing a tape.

Clearlmage defeats the jamming,

leaving you a crystal clear picture.
Clesrimage iz digital, state-of-the-an
100% gusraniced and effective,

Comes with a 3 year warmanty.

For Super-VHS users try our Video Stealth

CABLE TV BOXES General Instruments

FREE

CATALOG

M (402) 554-0417

Oak
Jerrold
Tocom

Starcom

Zenith Eagle
Stargate
Scientific Atlanta

ORDER TOLL FREE

1-800-624-1150

With the engine still running at
2000 to 3000 rpm, switch on all the
lights and accessories. Now the volt-
meter should read about 0.5 volt more
than when the engine was not run-
ning. If the voltage now is not at least
0.5 volt more than at rest, there's one

Remove the pulley by holding the rotor with
an Allen wrench and tuming the nut.

more test to try before condemning
the alternator,

Shut the engine down and discon-
nect the voltmeter leads from the bat-
tery. Connect the voltmeter's posi-
tive lead to the BAT terminal on the
alternator and the negative to a good
ground. Restart the engine, turn on
all the lights and accessories, and
bring engine speed up to 2000 to 3000
rpm. If the voltage reading still fails
toinerease by at least 0.5 volt, thereis
a problem with the alternator. But if
the voltmeter now indicates an in-
erease of more than 0.5 volt, suspect
the regulator.

Drivebelt basics
Another common culprit in low alter-
nator output is the engine’s accessory
drivebelt. A slipping belt iz all that’s
needed to reduce alternator speed
and output to unacceptable levels.
Many new-model cars use a single
multi-V serpentine belt to drive all
the engine aecessories, These belts
use a single spring-loaded tensioner
to ensure proper tension. If the belt
seems slack, the tensioner might be
sticking or otherwise defective. Also,
check to make sure there are no
cracks or missing pieces between the
belt's grooves.

If your alternator is driven by a V-
belt, check the belt's tension.

to today's tighter engine compart-
ments and shorter distances between
belt pulleys, the only way to accurate-
ly check drivebelt tension is with a
special gauge, available at auto parts
gtores. Compare the reading against
your car's specs. Also check the belt
for glazed sides, cracks and missing
chunks. If you haven't replaced the
belt in two years, it's a good idea to
replace it now, regardless of how good
it may look.

If the belt is loose, tighten it. If the
belt drives more than only the alter-
nator, ascertain which aceessory—or
idler—pulley is the one that pivots
and adjusts tension. Take care when
tightening the belt not to overtighten
it, A belt that is too tight accelerates
bearing wear in the accessory. Don't
pry against the sides of the alternator
to tension the belt. Either pry on a
special boss on the housing, or look for
a tab or hexhole designeg to accept a
wrench for you to tension the belt,

Next, inspect all the wiring connec-
tions. A loose or corroded connection
causes voltage drop, reducing the al-
ternator's effective output.

However, if the belt and wiring are
good but alternator output is not, the
alternator must be repaired or re-
ﬁlaued. Or, if the alternator output is

igher than it should be (as outlined
above), the regulator must be re-
placed. There are no repairs to be
made to a modern, sealed electronic
voltage regulator.

If your car does not have the volt-
age regulator built into the alterna-
tor, chances are you'll find the unit ei-
ther on the firewall or near a strut
tower on the fender well, where it
may be hidden by another component.

ALTERMATOR CASE

Scribe the alternator case halves to ensure
boiting them back together correctly.

18
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An ochmmeter is the proper instrument to check for electrical conti-
nuity through the stator windings. You should expect to get a low-

resistance reading.

Disconnect the wiring, labeling it if
necessary, and remove the regula-
tor’s mounting bolts. Clean the
mounting surface and bolts before in-
stalling the replacement.

However, if the problem is the in-
ternal voltage regulator or the alter-
nator, you must disassemble the al-
ternator. Start by disconnecting the
battery ground connection. Then, re-
move and label the wires from the
back of the alternator. Next, loosen
the drivebelt and slip it off the pulley.
Then remove the bolts holding the al-
ternator in its bracket.

Next, mark the mating halves of
the alternator's housing, using either
a scribe or permanent marker (on a
ctean dry surface). Then remove the

%ﬂl hrough-bolts that hold the hous-
ves together.

Th& front and rear of the housing
should separate easily. If they need a
little persuasion, tap lightly on a rein-
forced section of the housing with a
soft-headed mallet—taking care not
to damage the soft aluminum housing.
Within the alternator housing, you
will find the diodes and the brush
holder—possibly along with a resistor
and radio-noise-suppressing capaci-
tor—as well as the voltage regulator
(on units with internal regulators).

Next, remove the pulley from the
end of the rotor shaft. Hold the shaft
with an Allen wrench while loosening
the pulley retaining nut. With the nut
off, the pulley, fan and any spacers
slip off the end of the rotor's shaft.
Slide the rotor out of the front half of
the alternator housing.

Before removing the stator assem-

bly, seribe mating marks on it and on
the alternator housing. Then, discon-
nect the stator winding’s terminals
from the diodes and slip the stator out
of the alternator housing.

Besides checking the rotor for obvi-
ous damage—such as a bent shaft
—you can test the electromagnet's
windings for internal breaks. Connect
anohmmeter to the brushes’ slip ri
on the rotor shaft. There ahuuldnﬁ
some continuity between the rin
Depending on the alternator, t e
ohmmeter should read anywhere
from 2 to a few hondred ohms. Next,
tezt that there is no continuity be-
tween either of the slip rings and the
rotor itself.

Inspect the stator windings in the
same manner. Connect an ohmmeter
between any two of the stator’s coil
leads—there should be continuity be-
tween the leads. Repeat the test with
all combinations of the terminals,
Next, test between each of the termi-
nals and the stator’s iron core. There
should be zero continuity.

[f the rotor or the stator fails any of
the tests, replace the alternator,

If they both pass, test the diodes.
Alternators typically have either
three or six diodes. Each of the diodes
must be tested. If the diodes are indi-
vidually accessible, simply connect
the ohmmeter to both sui]:a of the di-
ode and note the reading. Then, re-
verse the polarity and note the meter
reading. If the diode is good, the me-
ter will show continuity in one direc-
tion and not in the other, It may be
necessary to unsolder one end of the
diodes if they are preassembled.

Check carefully for possible short circuits between the alternator’s
slip rings and the rotor itself. Correct readings In this Instance
should show a very high resistance.

If the ?](;deshz]:;je tﬁ;ﬂ bedded in a
mounti te, meter probes
to the diode terminals and to their
joint mounting tab, or first to the ter-
minal marked BAT, and then repeat
the tests with the probe held to the
terminal marked GND. I[fany of the di-
odes are bad, replace the aseembly.

While alternator brushes normally
last well past the life of the unit, in-
spect them for cracks, chips and wear.
Be sure that their backing springs are

and have the tension needed to

old the brushes against the rotor

shaft's slip rings. The slip rings should

be regular—not overly grooved—and

ghiny. Out-of-round, burned or heavi-

ly worn slip rings are grounds for a
new or rebuilt alternator.

If all the alternator tests prove

good, but the voltage regulator is de-

fective, replace just the regulator.
To reassemble some alternators
—like GM's Delcotron—you must

first depress the brushes fully into the
brush holder and keep them there
while you slip the rotor shaft back into
the housing. To hold the brushes, in-
sert a stiff piece of wire—a straight-
ened paper clip will do—through a
holein the back of the alternator hous-
ing and through the holes in the brush
holder. After the alternator is reas-
sembled, and you're sure the rotor
shaft is spinning properly, slip out the
wire. The brushes will pop up against
the slip ri

Remst:ﬁs the alternator. Replace
the drivebelt and properly tension it.
Then, reattach the wiring to the back
of the alternator and reconnect the
battery’s ground eable. ™
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SAVE $3$$, ENJOY FAMILY FUN
with VACUUM HAIRCUTTER

MNaver naed a barber again. Doas all slyles,
all lengths. Tapars, lnyers, lsathers, collecls
clippings. Graal hairculs sasy. You gat all
you nead for hairguls, use with any vacuum
Thousands in use from Egypl to Japan
MADE IN LSA
Robocul, the ariginal since 1385

As seen an TV, now improved:
# Eany-lo-sal dial gives you any langth,
net W2 inch steps and no lpose parls

Any langlh from akin-light le walst-lang
Graal for straighl, curly, even alro=hair
Excellant tor pats,

Lighler, only 11 oz versus 21 oz

As seen on TV, now for less.

Full money back guarantee.

Mail today M $89 plus $5 sah to:
Robocut Co. POBox 9596, Ft Collins, Co 80525, U 5 A

call now 1-800-825-0139, VISA/MC/COD

Is your car

il COLD AS
s

VOSTOKY!

On cold Winter days the
interior of your car can be a
BONE- CHILLING, SUB-ZERO
ARCTIC FREEZER.

You know the fecling: You leave your
wrm, coxy home or office...  trudge
through the cold., .. open your car door and
wre greeted by o blost of freezing air as Cold
Ay Vostok! (*Antarcrica, -12%-degrees F!)
The selution: GET WARM - INSTANTLY - WITH
HE‘h"GLL‘ﬁCINAR'I‘ *AUTO HEAT, This ingenious,

2 \'gltbgulgr[ll; L&HHL&MHH T YOUE & ig,[:m lighter 1o

I's EAL.

Its quiet, yl.-t p-:'lufrful.llrurt uluting fan goes to work the second you
plug it in - no more waiting for car engines to warm up while you sit shivering! Let Auto Heat warm
hands, feet & body, oruse is a defrosterto clean windows FAST. Its long six-foot cord allows plecement
on front or back seata/Tloors; o visoriseat pocket mounting clip is also included. Operates with engine
o or off; hattery draim is minimal with engine off, is 2ero with engine on. Ideal a5 spot heat once your
car heater Kicks in; great for stopping arguments over who's cold and who's nol.  Saves on gas
consumption - Auto Hent eliminates or cuts down cold morning warm-ups. Auto Heat weighs under
I-ih, iscompuct (57 £ 67 K 27). Stores casily in glovebaox, under seal. Space age compaonents; handsome,
hi-impact case. Made in the USA and comes with a full Two-Year Warranty. Order Auto Heat for
£39.95 (each add 1 unit 536,50} + 54.00 shipping per sddoess, from e

MC/Visa & COD orders DutchGuard, Dept. PM22
CALL TOLL FREE P.O. Box 411687
1-800-821-5157 | i Kansas City, MO 64141

WORLDCASTING THE GAMES

(Continued from page 31 )

audio signals are sent to the 22, 500-
gq.-ft. broadcast center in Moutiers.
Although Albertville is the ceremoni-
al and organizational headquarters of
the Games and the site for figure and
speed skating, other events are
spread out in 13 villages and 10 re-
sorts scattered over 1600 sq. km and
connected only by mountainside
roads and ski trails. Because of the
rough terrain, microwave transmis-
sion of television broadeast is not
practical. Though for other purposes,
guch as voice communications, a net-
work of nine transmission towers,
placed on mountaintop and other stra-
tegic positions, will send signals be-
tween Olympic venues. Video stories
and segments will be edited at the
venues—it would be impossible to
edit all material at the broadeast cen-
ter—and sent via satellite or fiberop-
tie lines to the broadcast center, La
Centre International de Radio-Tele-
vision (CIRTV), in Moutiers. More
than 100 km of fiberoptic cables are in
place connecting Meribel, Courche-
vel, La Lechere, Moutiers, Albert-
ville and Chambery. Twenty-five sat-
ellite transmission antennas have also
been placed throughout the sites.

CBS's facilities at the broadeast
center include eight editing suites, a
central control graphics room, two
production control rooms and a mas-
ter control technical area. Sony's
Communications Systems Division
was selected by CBS Engineering to
implement the CBS systems design,
80 it iz not surprising to find lots of
Sony products in the mix, such as
Sony D-2 digital VTREs and Betacam
tape recorders. Portable Beta ENG
cameras alzo will be used by CBS, as
will a newly developed super-slow-
motion camera.

Once the video signal reaches the
CBB broadeast center in Moutiers,
the first procedure is to convert it
from PAL into NTSC so it can be
viewed on your made-for-the-U.8.
television. Many of the events of the
Winter Games will be shot in PAL,
the European broadeasting standard,
except for the opening and closing
ceremonies, figure skating and ice
hockey, which will all be covered by
CBS using its own crews and NTSC
equipment. The rest of the primary
{ﬂympics feed will be controlled by
European networks broadeasting in
PAL.

The conversion procedure affects
direetly the quality of what viewers
will see at home. As Pearl explains,
“A lot of times when you see stuff
from Europe you see picture lag, or
technically, converter lag, from the
PAL to NTSC conversion.” He points
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out that this is particularly evident in
scenes comprised of statie and dynam-
ic portions, In the past, a figure skat-
er, for example, would appear clear
but the background might be jittery.

Asked if the conversion problem
has been overcome to their satisfae-
tion, producer Pear] and director Qui-
toni both say, “It won't happen this
time." Ten new conversion units,
manufactured by Vistech and Thom-
son, operate exclu gively in the digital
domain, says Quitoni. Pietures com-
ing into the broadeast center in PAL
go directly into the converter where
they become digital images and come
out the other side as jitter-free analog
NTSC video ready for transmission.

Where the network plans to really
let loose, however, is in graphics cre-
ated to enhance the aesthetic values
of the broadcast. In its opening se-
quence, for instance, CBS plans to use
a 3D representation of the Earth digi-
tized from real pictures, taking the
viewer from outer space all the way
into the valley of Albertville. This
special effect was created for CBS by
a computer graphics house using ad-
vaneed animation techniques.

One of the digital graphics tools be-
ing used in Albertville includes the in-
dustry’s hottest character generator,
the Chyron Infinit’. In addition to the
mundane task of putting high-resolu-
tion typography on screen, the In-
finit', which is about the size of a
personal computer, can also give
characters different degrees of trans-
parency, putting see-through art-
work on screen, and ereating 2-di-
mensional animation, In the CBS
Winter Olympics coverage, you can
watch the machine at work present-
ing fipure-skating scores. As each
judge of the international panel of
judges presses a scoring button on
their console, the score will be sent si-
multaneously to the Olympic scoring
computer and to a CBS computer,
which will then engage the Infinit’ to
generate a special effect: The number
will appear to glide out from behind
the flag of that judge’s native country
at the bottom of the viewer's sereen.

Perhaps the most technically inter-
esting event in the Olympics won't be
seen by American home viewers. Eu-
ropeans will see a new wide-screen,
high-definition television (HDTV)
signal being transmitted to special
viewing stations in Europe. The |
Olympic Games in Albertville are go- |
ing to provide the first wide-scale test |
of Europe's HDTV system, with 8 to
10 hours of HDTV programming |
everyday—much of it live, and some
recorded. Even without HDTV, how-
ever, this year's Olympics promises
to be entertaining television. ™
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How to Build

Your Own Home
And Save $$$

Discover the unique homebuilding program that allows
you to build your own home. By putting your resources
o work you can save money and increase equily

potential.

Miles Homes offers you:

* Quality pre-cut materials

* Below market construction financing

* Cash assistance for subcontracted work
s Step-by-step guidance

Call today for your free issue of The e

Owner-Builder and find out
how you can atiord the
home of your dreams.

1-800-782-2932 #

Miles Homes, Inc.

4700 Mathan Lane
P.O. Box 9495
Minneapolis. MM 55440

YOUR POWER-ASSISTED RACK AND PINION
STEERING IS DOOMED WITHOUT STEERGARD

Did you know thai replacement of rack and
pinion steering systems has quistly devalopad
inta the largest aftermarket in the car industry?
Or that your power-assisted steering systom
will probably tail belore you have gone 50,000
miles?

That's the bad news. The good news is you
can pravent this hassle very simply and prolect
your sleering system indefinitoly.

The greatest incidence of fallure occurs
between 20,000 and 40,000 miles, This
includes even highly touted luxury cars, no
matter whather German, Japanese or U.S.
manufacturod. Replacement costs ranga from
$500 1o §2,000. Virually all these failures can
be atiributed to fuid breakdown or cormosion
and can ba preventad,

The working surlaces of power sieefing
systems depend upon hydraulic fluid to
soparate thom. Under heavy load (Le., stan-
up, sharp twmns) hydraulic fluid breaks down,
then bearing surlaces and seals coma in
contact with one anothor, and tiny parlicles
arg lorn away from the mating surfaces. Thesa
pariicles circulate through the system, lodging
within or behind the seals and between baaring
surfaces. Thus begins the cycle of deterioration
which ultimately will cause the lalure of the
power-assist unit or the pump orboth.  Once
started the amount of elfon 1o steer is
increased, especially during star-up and cold
weathar, This is known as *meming sickness”
in the indusiry.

The rack ends are protected from (he

elements by rubber or plastic boots. When
these are damaged, foraign matter comas in
coniact with the rack causing it to correde and
pit, and ultimataly to leak,

By he addilion of STEERGARD 1o the power
steering Nuid, the incidence of surlace-1o-
surlace contact is virually eliminated in new
cars and dramatically reduced in usad cars.
Its supar boundary lubricants and anti-
comosion compaounds plale out on the mating
surfaces, prolecting these surlaces during
pariods ol heavy load, prevenling the
generation ol wear particles, and minimizing
cormesion should the proledive boots fall 1o
keep out water, sall and gril,

* 150,000 PLUS TROUBLEFREE MILES
* AVOIDS COSTLY REPAIRS
* RESTORES PERFORMANCE IN USED CARS

Ovder an B oz botte todey by calling

1-800-453-0880

VISA or Mastorcard, or send check or monay
arder Tor 312050 [shipming rabede) 10

STEERGARD

Box 38, Roma Ohic 44085
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SCIENCE

GOING WITH THE FLOE

BY ABE DANE, Science/Technology Editor

® Why is the ocean cold? Why is the
atmosphere warm? And how will
their temperatures change in the fu-
ture? Thiz month, a team of Russian
and American researchers will cast
themselves adrift on the unexplored
ice floes of Antarctica’s Weddell Sea
in search of answers.

As yvou read this, the Russian ice-
breaker Fedorouv is plunging through
the treacherous wasteland 1300 miles
south of Argentina. When it is
wedged about 250 miles into the pack
ice, it willlaunch a pair of Bell 212 heli-
copters to search for a solid sheet of
ice about T ft. thick and a little less
than 2 miles across. Then, the ship
will pull up to it and deposit men and
equipment to build an encampment of
24 huts, housing scientific instru-
ments and living quarters. After
three days, the icebreaker will de-
part, leaving lee Station Weddell at
the mercy of the currents.

A Russian-supplied bulldozer will
plow out an airstrip, and the rest of
the station's complement will be de-
livered aboard Twin Otter turbo-
props. Then the science will begin.

Perched on the floating ice, 10 Sovi-
et and 10 American scientists will find
themselves smack in the middle of
some of the most complicated and im-

portant climatological interactions on
the planet. Air, ice and water meet

and exchange energy on a massive
scale in the Weddell Sea, affecting the
temperature of the oceans and atmos-
phere worldwide.

Bitter-cold Antaretic winds soak up
heat from the Weddell, chilling sur-
face water to the point where it grows
dense enough to sink. The resulting
frigid current, known as Antarctic
bottom water, spreads through the
depths of the world’s oceans, keeping
temperatures there near (° C. "“The
Wecﬁeil is a primary supplier of the
cold waters that keep the oceans
cold,” says Dr. Arnold Gordon, senior
seientist at Columbia University's
Lamont-Doherty Geological Observ-
atory and leader of the expedition's
American contingent.

These interactions are important
because they play a big role in control-
ling how heat is distributed between
the atmosphere and the ocean. The

more heat the

ocean absorbs, the

cooler the air will

be, and vice versa.

In essence, the

ocean acts like a
tremendous heat

sink, able to either

warm or cool the

air by absorbing or .
discharging huge

amounts of heat.

Which of these two

possible effects

the ocean will

have, and to what

degree, is one of
the biggest un-

knowns dogging efforts to prediet

plobal warming.

The question is greatly complicated
by the presence of ice, which acts as
an insulative blanket between air and
water. No one knows whether global
warming will increase or decrease the
size of the polar ice fields. It depends
on the action of an ocean layer called
the pyenocline, which holds cold wa-
ter at the surface long enough to
freeze.

Bristling with meteorological and
oceanographic instruments, Ice Sta-
tion Weddell will be the first effort to
settle some of these unknowns. Inits
S-month, 400-mile drift, it will cover
ground unvisited by man sinee 1915,
when British explorer Ernest
Shackleton's ship Endurance was
trapped in the ice floes.

Until now, the logistical difficult
of conducting science in the Wedde
has prevented anyone from going
back. But according to Gordon, basic
measurements have already been
done in the more accessible parts of
Antarctica, “Thisis the last unexplored

piece of the puzzle,” he says. ™
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BOATING
LIVE-ACTION SONAR

BY JOE SKORUPA, Boating/Outdoors Editor

® Innovation is an important focus of
this magazine, so it's never far from
my thoughts. Recently, for three sol-
id days, it took center stage as [ de-
voted myself to the subject at the
request of the National Marine Manu-
facturers Association (NMMA).

Each year, the NMMA bestows an
Innovation Award at a massive soiree
that's officially known as the Interna-
tional Marine Trade Exhibition and
Conference (IMTEC). Most of us call
it simply, the Chicago Boat Show.

A blue-ribbon panel of experts is
assembled each year to declare two
IMTEC Innovation Award winners
—one domestic and one international.
At the most recent awards ceremony,
which is something like the marine in-
dustry’s version of the Oscars, I was
one of a handful of judges,

Our job was simple. Separate out of
100 nominees the best from the rest,
pare the most promising candidates
down to a list of about 10, and then
conduet in-depth research into the
merits of the chosen few.

As mentioned, this took three days.
When the panel assembled for the
final vote, the result was unanimous,
Yamaha won in the international cate-
gory for a cluster of advanced sys-
tems, including a hydraulie cluteh in
its high-tech Hydra-Drive (see “Aqua
Power” on page T4). And two compa-
nies won in the domestic eategory for
a new technology that will alter depth
sonar and fish finding forever.,

Gulf War tech

The breaskthrough senar technology
we singled out at the Chicago Boat
Show is found in a unit called the
Matrix Fishfinder, which displays in-
formation fed to it by a unigue compo-
nent ealled a phased-array transdue-

WITRRAEE Woirn
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See fish swim on the screen of the live-action
Interphase Matrix Fishfinder.

er. Since different companies make
each of the two key elements that
comprise the unit, a joint award was

iven. The winners are Interphase

echnologies, of Santa Cruz, Califor-
nia, and Airmar Technology, of Mil-
ford, New Hampshire. Interphase
designed and built the sonar unit. Air-
mar designed and built the phased-
array transducer.

What makes this technology excep-
tional is that for the first time, fisher-
men will be able to view a wide-angle,
live-action display of what's happen-
ing below their boat. The heart of this
unit is the phasaed—array transducer,
which was inspired by phased-array
radar—one of the hottest technol-
ogies to come out of the Pentagon's
Star Wars effort. Phased-array radar

guidance systems were used with
spectacular success in the Scud-bust-
ing Patriot surface-to-air missile,

What makes the sonar version
unique is that for the first time, boat-
ers will have 3-dimensional, instantly
updated bottom information. Con-
ventional transducers and sonar units
currently display an approximate 20°
view that shows fish and bottom con-
tours on a digital sereen one row of
pixels at a time. Each new column of
pixels moves the previous column to
the left. The result is that the screen
shows a historical image—an image
frozen in time—of what the boat’s al-
ready passed.

In contrast, the phased-array
transducer on the Matrix Fishfinder
sweeps an area of up to 90° so swiftly

P ILLUSTRATION BY HANK {KEN
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that the information is a virtual sonar
snapshot of what's below the hoat.
Then it updates the information every
few seconds so that the image on the
sereen is virtually live action. The dif-
ference between the Matrix and con-
ventional fishfinders, needless to say,
is profound.

Phasing in fish
Airmar’'s phased-array transducer
uses multiple ceramic elements (often
called erystals) to work together to
form asingle beam that can be steered
plus or minus 45° in increments small-
er than 2°, Because the beam can be
steered, a total width of up to 1057 is
ible. Because there's an overlap
in each of the beam's increments, res-
olution and sensitivity are improved
to the point where a fishfinder can dis-
play the exact spatial location of fish
and the exact size and location of bot-
tom contours.

As mentioned, this highly sophisti-
cated ultrasound technology was pre-
viously available only in military,
medical and large commereial applica-
tions. Interphase is the first consum-
ercompany to make use of the Alrmar
transducer’s unigue potential.

The Interphase Matrix ($795) dials
in its transducer to form a 12° beam
an%:r.e and sweep it—much like a flash-
light beam—across a 90° scanning
area. As mentioned, the screen is ca-
pable of showing a live-action picture
of the Epttll:lm, but tluls isonly one of its
many display possibilities.

In adf]?tiun to displaying standard
fore and aft scanning, the Matrix can
also display port starboard sean-
ning and horizontal side scanning,
which require optional transducers.
Conventional pixel-by-pixel bottom
histories can be displayed, too.

Like other top-of-the-line fish-
finders, the Matrix has supertwist
LCD display, 200 KHz operation,
speed and temperature displays, re-
settable distance log, split-screen
zoom, bottom loek, programmable
alarms, backlit display, waterproof-
ing, adjustable gain and contrast, and
many other features.

Key Matrix specs are a display size
of 3%in. % 4in., dimensions of Bin. =
6% in. x 3'%in., and a 128 x 160 pixel
sereen that has a total of 1575 pixels

per sq. in.

The Interphase Matrix is the first
true advancement in fishfinder tech-
nology in years, and it's important not
to confuse it with the controversial 3D
units from a couple of years ago.

The problem with the earlier 3D
display was that it wasn't truly 3-di-
mensional. It was an electronic sam-
Ping of bottom information that was

ed to a connect-the-dots software
program. In essence, it was a clever

way to suggest more bottom detail
than the unit could actually record.

A well-publicized marketing cam-
paign for these misnamed 3D units
compared their effectiveness to “un-
derwater cameras,” and many buyers
were tremendously disappointed by
what they got. Let me assure these
E?D[!.JIET and those that remember the

ighly visible marketing campaign,
that the Interphase Matrix unit,
which uses the Airmar phased-array
transducer, is a giant step beyond the
old gimmicky Sﬁn fact, although
the Interphase Matrix is capable of
showing a 3D image, it chooses to con-

centrate on live-action and 2D modes
in order to distance itself from previ-
ously generated ill will.

As mentioned, the blue-ribbon
committee of experts assembled by
the NMMA in Chicago voted unani-
mously to give a joint IMTEC Innova-
tion Award to Interphase and Airmar
for the development of the industry’s
first live-action sonar. Voting for the
Yamaha Hydra-Drive was unani-
mous, too, which was pretty amazing.
The panel of experts F;mﬂ:] trouble de-
eiding on what to serve for lunch, but
when it came to innovative technol-
ogy the choices were clear. m™

POPULAR MECHANICS ® FEBRUARY 1992

and Stretches Your |
Right in Your Own
A Conservative

Therapy,

Comprehensively Applied
The Back Machine combines the
most effective ways to attain relief
from back and neck pain into one

easy to use, safe unit designed to
help ;’gl.; return to a more normal,
pain

if you hurt,

How The Back Machine Works:

* Massage

spasm, tension and stress,

- Sfmidrfng — Muscles are passivel
stretched, increasing flexibility a
ing pain,

Five Years of Clinical Use

Tested for over five years by
doctors, physical therapists, and
chiropractors,
proven safe, effective, and
comfortable,

60-Day Home Trial
We're so confident you'll
experience relief from
back and neck -
pain thatwe
offer The Back
Machine with an
gnnmnditiung! Ef-
TR A
_gu;rante:?r -
Call or Write Today For
FREE BEOCHUR
AND VIDEO

1-800-433-5599

life. And it feels good, even

. = Soft rollers massage muscles,
increasing circulation, reducing muscle

reduc-

» Traction — Mild traction restores spine
length and pliability, relieving disc pressure.
= Mobilization — Restoration of movement

occurs and promotes alignment of the spine,

The Back Machine has been

FrErs e

i Mease send me a FREE brochure and Video,

— Cves  [CIBETA

| DYES!I want to relieve my back pain.

] Address

| City

. State Zip

i Evening Fhone ( __ )

1

! Back Technologies
! 2525 West Casino Hoad
! Everett, WA, 95204
]
i

D 1991 Back Technologies Inc,




"AUTOMOBILES

DETROIT SPY REPORT

BY JIM DUNNE, Detroit Editor

The Taurus Dilemma
® Like other suecessful automotive
designs, Ford's Taurus/Sable two-
some poses a tricky challenge: How
much styling change is enough to keep
the cars onthe leading edee? And how
mtich is too much?

Ford is already drawing some flak
for its 1992 redesign, the first since
the Tawrus and Sable were introduced
in 1986, Although there have been a
number of changes inside and out,
some erities have been sayving the new
ears look too much like the originals.

The Ford position on this issue is
that change just for the sake of change
is gomething that belongs to another
era. Ford's design goal is functional
change—revisions that will actually
improve the car, as well as update its
appesrance.

Meanwhile, the designers are hard
at work on the next update, which
should appear for the " model year,
The car shown here was spied in
Dearborn, Michigan, Its Thunder-
bird-inspired front end and revised
rear end should help guiet some of the
| same-as-before eritics. However,
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Ford insiders say this desipn iz only a
proposal so far, and has vet to be ae-
cepted for production.

Chrysler 2-Strokes
Chrysler is continuing to move for-
ward with its plan to put a 2-cyele en-
gine in its small cars. It won't be ready
until the 1996 model vear, when
Chryszler plans to install 50,000 3-cyl-
inder, 2-stroke engines in the small
Flymouth and Dodge aubeompact
seduns,

Chrysler executives aren't saving
whether all the problems with 2-
stroke exhaust ermissions will be fully
resolved by production time, But the
EPA grants a d-year grace period to
new technology, and Chrysler be-
lieves its 2-stroke is just that.

Though the new engine has only
three eylinders, Chrysler ¢laims it
will produce the power of 4 Six of com-
parable displacement, Besides itz vol-
umetric efficiency, other 2-stroke ad-
vantages include smaller size, lighter
weight and fewer parts,

Ford and General Motors are also
working on 2-
stroke develop-
ment programs;
Bye-Bye
Smali-Block
After almost four
decades, it looks
like Chevrolet will
finally replace its
gvergreen small-

block VB engine. A new, smaller
VE—in the 4.2- to 4.5-liter range—is
gcheduled to make its appearance
first in the Caprice line. Look for the
new engine to be a knockoff of the new
dohe 32-valve Cadillac Northstar VS
that will power the 19493 Allanté pace
carat this vear's Indy 500,

A single overhead cam valvetrainis
expected, with the engine developing
200-plus hp, Mateh that with an elec-
tronically eontrolled 4-speed auto-
mutie, and Caprice’s powertrain will
b set forat least 10 years,

A Sleeker Subaru

Subaru's Loyale sedan has moved
away from the company's tradition of
offbeat styling in its most-recent gen-
eration. And judging by the "33 proto-
type shown here, the next generation
moves even closer to the midsize
mainstream.

With its rounded lines, raked wind-
shield and fast C-pillar, the new
Loyale seems to borrow from a num-
ber of Japanese sedans, particularcly
the new Mazda 626 lineup, ™

Next-generation Subaru Loyale heads toward styling mainstream.
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ELECTRONICS

TV STEREO: REAL OR FAKE?

BY FRANK VIZARD, Electronics Editor

@ There may be a natural assumption
that all TV stereo is the same, but, as
it turns out, that's not the case.
Worse, there's no easy way to tell by
looking at a TV whether or not you're
ﬁatting stereo—or what can only be
escribed as pseudo-sterec—sound.

The problem may be that in the ver-
nacular, stereo has come to mean any
sound system with two speakers. The
truth is that when done properly,
stereophonic sound should provide
the listener with an illusion of direc-
tional realism. This means that if a car
is seen moving from left to right
across the screen, the sound of the
car's engine should be moving from
left to right as well, Many TVs claim-
ing the ability to receive stereo broad-
casts, perhaps as many as 3 million,
don't reproduce gound in this manner.

As initially developed in 1584, all
stereo broadeaste were encoded using
cireuitry developed by dbx. This dbx
circuitry is primarily used for noise-
reduction purposes, To properly play-
back the broadcast, TVs need to be
equipped with a dbx decoder. With-
out the dbx decoder, the stereo sepa-
ration, imaging, noise levels and clar-
ity of the signal can be adversely
affected.

As it happens, many stereo TVs
made by Magnavox, Sharp and RCA
are not aﬁui pped with the required
dbx decoders. Both Magnavox and
Sharp have basically conceded the is-
sue, saving that all future stereo TVs
will include dbx decoders. For Mag-
navox, the future is this epring while
for Sharp, the future is next fall.

RCA, however, has dugin its heels,
claiming its X8 Stereo system—used
in place of the dbx cireuitry in some Le-
levisions—works well. In instances
where the speakers are placed close
together in a TV cabinet, X8 Stereo
electronically widens the sound stage
so that the sound seems bigger and
maore spacious than it would be with
dbx decoding. Certainly it's true that
the closer two speakers are to one an-
other, the less the stereo effect will be
heard.

To compare dbx-encoded stereo
and X5 Stereo, a 4-man listening pan-
el convened at Advanced Product
Evaluation Laboratories (APEL), an
independent testing authority used

K
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The stereo separation chart for RCA's 20-in. FZ0706FT model [top| shows a clear separation
between left and right audio channels. The nearly identical RCA F20600ET shows a complete-
ly different pattern |bottom) due to a different and controversial processing system.

by PoPuLAR MECHANICE. APEL, in
fact, first pointed out the discrepan-
cies in TV stereo sound systems,
Inourtest, we used two 20-in. RCA
televisions, the F20706FT listing for
3499 and the F20600ET listing for

$479. Visually, the sets are practically
identical. The X8 Stereo equipped
F20600ET is labeled a “Colortrack”
model. The dbx-equipped F20706FT
is labeled a “Colortrack 2000 model
and has more input/ouput jacks on the

P ILELISTRATICNS BN RO CARBON

128

POPULAR MECHANICS ® FEBRLUIARY 1992



rear panel. The difference in list price
between the XS Stereo model and the
dbx-equipped set is only $20, but it
may be more on larger screen models.

To visually quantify the differences
between the two TV sound systems,
APEL subjected each model to a
standard stereo separation test.
These tests showed a marked differ-
ence between the two TVs. The
F20706 F'T exhibited a good degree of
separation between the left and right
audio channels, a pattern similar to
most dbx-equipped models. In the
F20600ET, the left and right audio
channels remained very close to each
other across the audio spectrum from
low to high frequencies.

In our tests, we duplicated a dbx-
encoded stereo broadcasting signal
for reception by each television. For
the listening portion of our evalua-
tion, we a variety of test materi-
al and movies recorded on laserdise.
The movies were films like “Empire
Of The Sun,” known for the quality of
their stereo sound.

As might have been expected, the
F20706 F'T sounded as good as its sep-
aration test indicated. Sounds were
localized, and directionality was all
you should expect from a stereo TV.

By contrast, the F20600ET did not
sound as bad as its stereo separation
tests would indicate. Imaging in the
X8 Stereo system is done by purpose-
ly destroying left-to-right separa-
tion—that's why the system doesn't
look good on a graph. From alistening
standpoint, X8 Stereo isn't really
bad. The soundstage is wider and cer-
tainly all the sonic material is audible
and understandable. But what you're
hearing isn't exactly stereo either,
What you're left with can only be de-
scribed as big mono sound. All audio
material appears to be coming from a
single point source rather than from
different loeations on the screen. As
far as our listening panel is concerned,
there are definitely differences be-
tween the two sound systems.

RCA and other television manufac-
turers, have every right to make tele-
visions utilizing different types of
sound systems, Perhaps, as RCA be-
lieves, there are situations in which
X5 Stereo is the better alternative.
Yet, with any pseudo-stereo system,
you're not hearing the broadeast as it
was intended to be heard.

Still, if both stereo and pseudo-
stereo sound systems must coexist,
then TVs should be clearly labeled to
indicate which type of stereo is being
employed. Better yet, the industry
should agree on a definition of stereo.
Certainly, the Colortrack and Color-
track 2000 designations used by RCA
to signal the difference in sound sys-
temsis far too subtle for most.  PM
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Al Rights Heservedd

THE TECHNOLOGY OF THE OLYMPICS (Contined from page 25)

to better athletic performance, The
key is how well the athlete adapts to
the innovation. In some instances, the
technology has been ahead of the ath-
lete's ability. In 1988, for example, a
very fast bobsled was developed, but
no driver could control it. Likewise,
the Merlin canoe used in 1988 had
very little drag, but also had poor han-
dling characteristies, This year, Mer-
lin ﬁ has slightly more drag but han-
dles much better,

Explaining advances in sports tech-
nology is also how sports psychaolo-
gists earn their money. New technol-

ogy requires athletes to have a leap of
faith that the new technology will help
inthe long run. This task is made even
more difficult since new technology
often hurts an athlete’s performanece
during the learning curve,

Sports scientists themselves are
learning to get the athlete involved
from the beginning. USOC engineers
are now developing tiny sensor packs
that unobtrusively attach to an ath-
lete's body. The raw data collected b
these sensor packs, it is hoped, will

provide a few more signposts pointing
the way toward the gold. ™
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rmiber is [212] £49-3127. Please call our Reader Service Bureau, nof owr editovs. for information on back
istwes, reprints of anicles, subscripbion inguiries, plans offers and $o o [t wiil Save us all Hme

HOTLINE PHOMNE NMUMIERS

Unforunately, our Hodine Phione Senace i temporarnfy discontinued

Order
Form
Faz2

224 West 5Tth Street, New York, N.Y. 10018

Classified Advertising Dept. (212) 649-3167

DEADLINE FOR ADS: Copy and payment mizs! be in by the Sth day

of tha 2nd irg mionth for tha issus inwhich the ad is to appear,

See Head of Classified Section e

BOLD FACE CAPS—51.00 Per word
HOW TO COUNT WORDS: Name and address must be included in - | (First Word: Mo charge lor Bold Fecs)

counting the number of words in your ad. Each initial or rumber used CENTERED
counts as 1 word: J.J. Smith, 224 Wast 57th Street, New York, New (5 Wards or Lass]
York 10019 8 WORDS. Zip codes are not counted. Phone #: 2 §50.00—Screening

WORDS, Symbaols usad as keys ame changed for. Cily or state count
a5 1 word sach: New Brunswick, New Jersey: 2 WORDS, Abbreviations such as C.O.0., FOB.,. RPM.,
U.S.A, PO, 5x7, 16mm are counted as 1 word, (P.O. Box 382 countad as 3 words) Waebstar's International
Unasbridged Dictionary will be used as our authority for epelling, compound words., hyphenations, abbrevia-
tions, etc. Please make checks payable io POPULAR MECHANICS.

[ =1 ] o oo ] A L=
D ARG FOR CAFR | 0 1 L] [ ] a ¥

L] L] AE-RTER LS UL E TR - LR ] Ta-Eiat
AR L P TrgITLES Lo ] PR g ] HAaridms
feg = TR Y TI-ET34 4 ko "LEN ) f. ST L F Ve nares HAm K
LT - il A s f-3-t ¥ ) e g1sd M = Ewm
P T: 18 ] mana MM -ENT N AR W M LES SRR LR
AHHELE Rias =] el SE-haE AP L L A B
R in B REE S & | LEE L5 XY N3-EAL o 3-8, ("% g )
YOUR NAME — PHOME:

FIRM (NAME IN AD]) [ -

YOUR ADDRESS

CITY STATE P

DATE: YOUR SIGNATURE

(PLEASE PRINT O TYPE COPY & FOR ADDITIONAL WOADS ATTACH SEPARM TE SHEET)
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FREE SCIENCE RESOURCE

CATALO

Amrica's best known source of scientific products for
Ihe techinical hobbyist, student and science educator

* Magnifiers & Dptics
+ Seiunce Kits &

Diseaver iha Inlesd in scian-
products. Mew 112 page
science resaurce :llllll
lealares over 1200
Writa for your FREE copy.

En
( Bulld nwum 'ﬂ.l:m

o
enging. The % scale reabsiic
madel contsing aver

'._"".
. g |
= e

i gatn s
matal objects that fal overboard,

\

For phone orders call 1-808-547-8880.
Mon -Fri, BAM-BFM; 5at. BAM-4PM EST. Major credit
cards accepled. Product orders add 5250 for postage
and handling. 45 day money back puaranies.
“ SERVING SCIENTISTS FOR FIFTY YEARS

Edmund Scientific Co.

Dept. 1241, C913 Edscorp Bidg., Barrington, MJ 08007

All
Hydraulic
Drive!

LUse i1 Lo |emdseaps yair home ar
hiild & road: Qardan: Haul L,
clani trem and hnush; Excavate
for & bassment ar poal ... and
Do b AN Yourself. Do sk
for others 10 wm Exira CASH!
S CATALOD of ussa §1.80
BVIDED - &) Now 950
8 Oparator’s Manual .50
STRLUICK KT « Dapt: PMIZ
CELARBLIAG WISCOMNSIN 853012

FARMERS - 5 « LMFGERS = LANDDWNERT

EARN MONEY! BE INDEPENDENT!

inerTra:k \ras0

= WF (Ui
=& BPELDSY
ANE B VTR

+ RRERACH &0k

w1 MO

« 1 DD BOWEE TRE
« LAY BLE

+ 1080 LY TFL
WLHT
« WOT & TOT 08 & 0
~DENGRED
usd

VIDED "10°

CALL FOR CATALOGUE -"l
1-800-225-7422 | Poeo TRCL 1

PO, BOW 7510  TACDIMA, Wil SlaT

SHOP - TASJL

MALL « LATHE - DHILL

FREE CATALOGUE
DEMAND THE BEST

1-800-343-5775

SHOPTASK PO BOX 7531-TACOMA, WA 58407
SINCE 1861

Build It Ynursgll‘!_

AFF{JH'D.IELE EAEY Trl'J .B'I'.I'.I'I.III
FUN & REWARDING

T Call Today!

~ 1-800-800-0608

Ext. 4205

B NP dvw Fargs NI} 58103

Sleok, Lightweight Electric
Wik} yousr pam ebeine vehlile mrw with mespessive aml
reliakile compoments. Tuops B mpl ad traviedhs upt
o) vl o om | 0O iRy, costing oy 3

mim-rlmﬂe hluu!ﬁnpdl:i ‘

Fully Detailed Plans

Plams cower basth the elecine and puis ver-

"FUN TO BUILD -

FUN TO DRIVE

Sporis Performance With Gas
The Saubas a1 Jmumﬂmqlmwﬂ

Fully Dieealedd Plama:

astra vty 906 papes of phoios. lasieotione
angd precise construction detaile. We've
alsis inclinded backgrimimd informssm o

HOTONR COMELANT
1 T30 Bluchaven Dy, [k‘ll M
Squrks, NV S L5A

A g A tanfting for LS. i,'.". i
Mea iUliber Frerpn SEOLDED |k diemdil. )
TERDER BY MAIL UHTALL: m‘!‘-ﬁ"'ﬁ

v P e api
oy 11* LN

nEalal youl i Buidifinmg yodir own desadn o9 i
fise -.-w.;-"urlr sy car i elactric |

K- 3RK-HTTO Vo phasi indees by eredstrand.

iae ) o T _
Allirw 28 weeis for Farsl Class delevery

w W00, b il ey

CABLE TV DESCRAMBLERS
How You Can Save Money
on Cable Rental Fees

- -
- -

iy
[LIL]

!

L]
(411

-
Jerrold, Pioneer,

-
Scientifie Atlanta

FREE 20 page CatalogBest Prices
30 Day Money Back Guaraniee
Call Toll Free Mon-Fri: 9-6 est

1-800-772-6244 ext. 5342

U5 Cable TV [

ne. Depl. 5342

llmN.PmﬁrﬁLM}Fdeﬁn:h.ﬁ_m
No Florida Sales! Bullet Proof

How to make moonshine

Thus book will acguaint you with the ancisnt

rroysiigue art of |

organic whiskey. This Fiery
Bawerage has been rooted

in the lives of thae peopla |

tha Appalschisn South for

ower twid centuries, Easy
to follow step by step
ins{ructnong on stills,

rocipag & procedures

100 %= Money Back
Guaranty within 60
days il mot satisfied
for any reason.
Send cheque or
money order for

58 + 52 sBh=510 1o

Old South Books

113 Harmany Foad N

Oghawa, Ontario
L1G 6L2 Canada

and distilling pure

51000

CRMATIAS OFRCH AN AL 5T 0

{21 Replica of

AFFORDABLE -
FUN & RE

1IN Ain Farge

87 T-Riridl

EASY TO BUILD
WARDING

Call Today!

Hie

-800-800-0608

Ext. 2205

NU-VUE

State of

The Al

Converters/Descramblers

Free C

atalog

1-800-833-2915

Includes Other Specially Elecironics

Best Warranlies'Best Guaraniees
175-B US Hwy. 1

Suite

Tequesia,

308
FL 33468




Heat Your Home For FREE

The FireLog Maker

The Firelog Maker tums your old newspapers nla
valuable fual, by comprassing them into logs lor
your lireplace ar wood-Buming slove

The compressed newspaper logs ane an ecology-
conachLs altermate fuel, Thiay will produce intense
heating power io warm your home (up o 4,000
Keal - mons powerful than coal | Enhance the beauty
of your fire with spectacular flame codors!

Only a few menuies of easy preparation ima'
Don1 wai! The cold winter months arm hana!
ORDER TODAY! Satisfaction guaranteed!
Over 2 milllon sold in Europel

L r r ¥ F 8 §F § ¥ |
| [¥es,rush ma my FireLog Makes for onky $30.95 +5H

| [SAVE]onoen 2 FoR 549,05 «SH

Add §4.95 Shipping sach, Add Sakes Tax.
[ wake check Payable to: Firsiog Maker.

Nama

City Siale Ip

FiraLog Maker - PO Box 1545
mmwm NYC, NY 10113 pose
- -

I
l.l-ch:lm-::.
I

L---

m@’ L.Rm T
Ensounmunn

Sﬂinn“’iﬁn'rs?

All gentlemen shipwnghts and able-

bodied modelists whio have o mind to
provide for themselves amusement
and satisfacton through the trdi-
tiomal craft of ship modeling, an
opportunity now offers o sequine,
through the minimal cost of one
Colonial Dollar (51000, a catalogue
of fine and unigue ship model kits,
pluns. books and finings from the
renowned company of Model Shipways
loeated in M. Pocono. in the state of
Pennsy lvana -

MAIL THIS COUPON TODAY!
Send §1.00 for & cataiog fa:

MODEL EXPO, INC. , Dapt PMZ2
PO Bax 1000, ML, Pocana, PA 16344

|
1
|
I
|
I
Name |
|
1
|
|
i
|
|
|
|

Addrans e

|
i
i
|
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REAL...

NOT A DREAM

1829 Morcedes Replica

FABERFAB INTERNATIOMAL, THE COMPANY THAT
LEADS IN PRODUCT ENGINEERING AND INMOVA-
TIOMS, OFFERS THESE EASY-TO-ASSEMELE
REFLICAS. CREATE YOUR OWHN AUTOMOTIVE
LEGEND TODAY AMD MAKE YOUR DREAM A
REALITY. For mare information snd o Complimen-
tary Color Brochure writeé Fibarisb lnlemationsl,
BE0T Wayzsis Bivd, Minneapolis, MM 55426 or

“* 1-800-328-5671

In MN (812) 546-T336 015-B-2

S |

;convamns *

PANASONIC, JERROLD, DAK,

ml;mEEHi SEIIE‘NT]F]B ATLANTA

ICES. FREE CATALDG.

= FALE OWER 105 TS
TS O WESGHT

® PO Tid] DEALER NEAREST YO
AL 1-800-54T-4700, OPERATDR 34

‘H——u-,mn—*i.‘.—u @ WG Boe S50 e Liga O fatia

CABLE TV DESCRAMEBLERS

THE MOST ADVANCED
TECHMOLDGY B CABLE EGLEPMENT:

= BASE BAND » JERROLD =PIOMEER
= TOCOM * HAMLIM = ZENITH
« GOENTIFIC ATLANTA = DAK
FOR OUT OF THES WORLD PRICES CALL
WORLDWIDE CABLE

1 800-772-3233

FREE CATALOG AVAILABLE
7491 G5 N FEDERAL HWWY., BUITTE 142

BOCA RATON, AL 33487
MC /OO0 VISA o Flonios Seles

Make *2510°100 per hour

" Badge A Minit

1 & rEally podsifie By |._Ii|* and

IJ bragy] Codartil Raccs- A 1|I|II
I|||r‘ ffE ﬁl it
Makers &t Inir l!'l'lrt"'l”.
peaple congragale  They ne inesp
fast and eaky fo make with "dlll.it’
Send v 3 FREE cobor caleing of ord
& Slafier Kit, only 528 95 pius 52 55
Shgping (L medes sod 51 87 g
BADGE-A-Minil. Dapl. PM 297, 148 Morth 30%h R, Bar G0E,
LaSslie, IL B1301, Phone 800-223-4103

GOK lRTS
mmmms .

T PAGE CATALOG
§.00 ReFunDABLE g
Liwges Salstion !

T4BE Menlor Awe. Pj:ngm: e Ohig uqn

CABLETV
"BOXES"”

Converters-Descramblers

Remole Controls-Accessories
- uunr.l. iteed Besi

#| or 'lln'll

H.ﬂ&.’TH.ﬁHS-"H&HlD CABLE I:E
3058 North L !

Lake P

SURVEILLANCE

COUNTERSURYEILLAMCE Electromic Devices Catalog.. $5.00
Mininture Surveillance Tramsemitior Kity..

-.‘“"""'\.m

VOLKSWAGEN
RESTORATION PARTS

FREE 'E ﬂ‘l’J‘ALD{-
WEST COAST METRIC, INC.
(B0} 24T-2202
FAN [JH0y 1350500
AA A

FREE BO:0N e weth lpcts on Pows 10 ofler your
wnaprtion inr ke or loeeme Mo ooad or
Call

1-800-537-1123, Eli-l.‘l-ﬂl

POPULAR MECHANICS » FEBRUARY 1592



Heavybuilt Residential Mailboxes
Security and Vandalprool

Choose from Counlry x willy Posl 559,
or Wall Mounted Citly Maiibox 523.*

| & Weatherguard

B Stesl Flats Conslruciurge

_Buy FACTORY-DIRECT!

ETr ™
NEW.. hﬂhrr-&nrrlud mutﬂ Pt more %
fum intm bile_uns i1 &t R, go thopping, 1
winit friomsdy, truved. Lighoweighv, fita sl 1
gar trunki. Money Beck Gusrsniss!

STRUCK CORP. s Degit: PM225 1
CEDARBURG Wi 53013 ¢
- -

FLUSH UP TOIL

To Above Floor Drain
Install it Yoursall - Anywhers

No Digging Up Flears

Write McPharsen, Inc., Depl. 16
Box 15133, Tampa, Florida 33684

@) CABLE TV =

DESCRAMBLERS
ALL TYPES 800-582-1114

FREE CATALOG

M.K. ELECTRONICS » T958 Pines Bivd
Suite 276 » Pembroke Pines, FL 33024

WOOD HEAT

: WOoOD FURMACES

MOLDS =

Call 1-318-126-8T86 or Write
for making Omamental
Concrete Items

Book about Aluminum Molds
inciuding over 425 dasigns,
prices @nd produstion trade
sacrels from the world's
lwrgesl mold manulaciurer

EI
GHIHD HAFII'.'II- MN 55784

COMNCRETE MACHINERY CO., INC
P.O. Box ASS, Hickory, NC 28603

Bargain Books

Save b W% on poblishers Owersiocks, imports.
remainders. Choose frem o 1o 8000 titles includi
I 1.500 new arrivals each month! Science, Automalive, Do-li- I

[ memm&mm some- g
[ | m:l?u'rurkwnrlrn Write IurFHEE ﬂIﬂ.Lﬂﬁ [ ]

Hamilton s 15757, Fails Village, 7 08031
--

{:ABLE TV
DESCRAMBLERS
Bummrlem, Annassunes.

Lowest PI‘IEE‘S

et casog (800) TT7-T731

SATELLITE TV

SYSTEMS
at Wholesale Prices !

VHS Videotape

Explains features of most major brands

$19.95

lus 5200 and Handling
g “lll"n.ndnd Order

1-800-447-7775 ext 811
Most Major Credit Cards Accepted

systems are sold with complete
installation and operationa
instructions on videotape

WESTEEN NEVADA SATELLITE
BO. Box 7528

Incline Village, N'V. 89450

3 :1.

*“;.,x

_,l

TURN YOUR TV SET INTO A GIANT
WALLSIZE PROJECTION TV SCREEN!

Thiere's s naed bo pay Moussnds of dolism for & pant progeion
TV sat! Nerw -E:u car enjay (ha $hill ol walching your lavaras TV

shows on the ? screan - g fo 15 Bmes weger Ikan “normal” s

- Tor just 524 05! That's nght! Imagina a T fool diagorat move sied
'!'A.I' scTeen on your Eving rmom wal! Theek of the excitemesnt of
wElching movies wports . weskly comedy shows .. dclion amd
advanie serms _ evan the mews! Ower 200,000 sold worldwide,
this super TV projector well bing you @ Shester size axperience of
youe (avords programe, so Brighd and clear, you won T Gesave yous
el

Thyis armaring TV projacior installs i remies, and laos & Bedima!
There's nothing fo0 wear o, ho ppkesp, and perlecily sale!
Guwmntesd complaiely wnbreskabls, o we will replace @ free
amytimme!

‘Why spend threa thowsand dodlars or mone for other spstems
when you can have will s2ed TV emierisnmeant for only §24 951!
s nasy! Wilh our sap-ty-sseg ingtructions, you'd be meady to go =
minutes! o spacal ool required nm:mw

~MAIL NO RISK COUPON TODAY !

Sprwd 11 -
Spectrum Trading Inc.
5208-A m

| I
| PO.Box |
| Bellingham, WA 88227 I
[ YES! Moz rushme TV Progeciorix). | &m enchgng
| oy . Joheck, J momey order or Jcharge my Visa credd cand |
| Pleasn inchade card nismbar snd popetion date I
I I
I I
I I

i T fon 5308 55 ey 0 000 v Fanamg (atsl §2799)
EME! By ;'.I!'bplL'lSl 'ullr;lrm#hrlm'“nn,l:llali&i 55|
S EAVE WIDRE® Trse for 854,95 arsd we pay posiage and Banding

Prird Waree

iy Siain o
L Praass sios op m B mestn b wbpreard I
— e e S S S mm m — — —

Do-lt-Yourself Kits

Also Assembled
and Finished

W Grandiather Clocks,
Mantal and Wall Clocks

B Curios, Tables, Chairs,
Desks, Cradie...and maore!

W Solid 34" Black Walnut,
Cherry, or Qak
W Hairicom Cuality

W 5olid Brass West Gaman
Movements and Dials

EMoney Back Guaranies

State Zip ——
{Pinasa Prrt}

Wrukh VAT, f

l:lmnﬂ;mﬁnn 2]
Fafops. g‘“m |- - IPE-TNE

r MAIL THIS C?‘UFDN FOR 1

I GET
A'I' HOME

51 I o better

Rush Tres rac:s and color brochure on how | can
frain at hame for the career | have chosen. | under-

I stand | am under ng obikgation and na salesman will I
vistt me. CHECK OME BOX OMLY!
ASTOCIATE B4 SPECIALITED

ASSOCIATE IN 3PECMALIZED
BUGINELS DECREE PROGRAMS TECHNOLOGY DEGREE FROGRAND
;:_mmﬁ! Management Engnesnng
— Accoul
C Bwnlmmmrnl Gl Engreerng Technology
with option o Fimance Elecincal Enginesnng Tech
1 Bursiness e nushial Ergrietning
- rpg "”'Em n arls.:hn-a Tecrwology
L e Compuiier Scisnce [ Elecironics Tachnology
I T Hisgstakly Managernent ﬁ I
(CAREER DIFLOMA PROGAAMS —————————
[ Compuies _ Aule Mechames [ Prevmie Security
Peogramming [ Child Day Care éfcar
- Ewm ‘p‘ﬂ?'{?-':f"“ mmm
gERMmImIng' pad L1 orestry
DthL Surveyng & Conservation
l Femanal Alapoerg Bmimal Cane I
Comguter CateringGowmel  Spacisis)
Soeculbnl Cook —, el Mactancs
71 Compyier _frrnr.'r??l. Nptripn ) Emcincian
I Smak Business immrer Decoraing I
High Sehesl Maragement Mainreyels Repair
[ Bookkeaping — Deating . Gas Reepait
I Eacrata &ur Conditionng & ' Photography
1 Maiizal Denal Rafngeamlion Jourrabsm Sha
gt Dot R,
ry mpail
™ Fashion — Eleciioncs Doy
Merchandming Travel Firsi
[ HolebRestsurant T Police Sciences [ Sietng Your Dwn
Management Busingss
Teacher Aice I
Kame Ape
I Address Agl. i I
City/State Zip.
Phone | ] I
International Schonls

Correspondance
I Dapd. APBS12S, 975 Duk Strest. Scoemon, 76 16515 I
N S S S .



LEARN VCR
CLEANING/MAINTENANCE/REPAIR

EARN UP TO 51000 A WEEK , WORKING
PART TIME FROM YOUR OWMN HOME!

THE MDMEY III'.M OPPORTUNITY
0OF THE 1990°8

IF you are sble to work with commaon small hand
iools
IF you possess average mechanical ability, and have a
VLA on which 1o practice and leam thier e can
irach ¥YOU VCR malntenance and repair!
FACT: up to 90% of ALL VCR malfunctions i dus fo
simple MECHANICAL or ELECTRO-MECHANICAL
breakdowns!
FACT: Over 77 million VCRS In wse today nationwiga!
Average VCR needs service or repair every 12 o 18
monthat
Viepo's 400 PAGE TRAINING MANUAL (over 500 pho-
tos and illestratons) and AWARD-WINNING VIDED
TRAINING TAPE reveals tha SECRETS of VCR mainte-
nance and repair—"real world"” information that is
NOT avvailabie alsawhens!
Also inchipdas all the info you'l nasd regarding the
BUSINESS-5I0E of running a successful service
aperation!

FAEE INFORMATION
CALL TOLL-FREE 1-800-537-0589
O wrritle bo: Viejo Publications
5329 Fountain Ave

A Home Even Mother
Nature Would Love

J_.'d -"1{ Rt

AmerLink log homes are made of mllr:l!
Eastern White Fine or Western Red
Cedar logs, produced without chemical
surface or pressure treatment. AmerLink
Log Homes are a natural way to live!

In fact, our 4-point interlocking log
design, and insulated windows even
improve on the insulating properties of
Mom's own logs. You get virtually
the tightest, most energy efficient

package available.
el i
Guide, only 9,05,
1-800-872-4254,
PO, Box 669

Battleboro, NC 27809
Franchise Opportunitics Available

Pleaze send full color Log Home Planning
Guide. | have enclosed 59,95, P2

MName

Address

Phone ( i

Los Angeles 1.# B00X Dept. PW

Now you can have complete weather
information Iiterally at vour lingerips with the
Weather Momitir 1. Sophisticated in design
ved exsy to operale, it's as miraculous as the
weather itself

FEATURES INCLUDE:

wHHE & Lo

elnsiche & Chutsade Temp wmstant Mofrin
o Wind Soevd & Dipection L ONVErsions
slngiche Humiddity #(utsiche Hurmidity
% K D= Poverrd Chlntan
sTime & [hate

o Raindall Oiption

= Haroemiser s Oiptional
aWind Chill Intertace
sAlarmm

Wetrner Moviron |l

THE PROFESSIONAL
HomeE WEATHER STATHOMN

Oliher tnday - 1-B00-670- 3045 « Pt dx
|'n -.- I\.|"- Wiz ! |.I Iull:- W :-I..;._,l:. '.-..I.':: & -:_,:..|I-.-
H'I'Il\i'l STRENENTS 5485 Domo Avi.. Huraoean, C8 94545

DISCOVER SOMETHING
DIFFERENT
Help youred leom 4 IDscinaling hobly Ask o an

IBoiss, 1D A3714
For Credil Cond Orcen Col
(208 375-87748

'
World's Largest mumnm

Own a
Sawmill! 7

Start a Profitable

Business!

Save money cutting

your own lumber,
ey o

cutting for S
|:|nli'|-|!'wI

32&3&.%%.“
demonstration 10.00
MasterCard or Visa accepted
8180 West 10th Sireet » nipl D72
Indianapolls, Indiana 462 14-2400

& E e B S R T — -

= - w PRESENTING = & & &

CABLE TV
DESCRAMBLERS

o aaw STARRING & %% &9

& AT WWARRANTY PROCEAM MMEASE

& LCALEST RETAIL IAAMOUITALE PHCES N LIS
* DR THFPED FROM STOOK WATHIN 2@ Hils
o ALL RAAHOE CRECHT CARDH ACCEFTED

FOR FREE CATALOG Oty 1-B00-345-8927

Hemnungs

Motor News
World s largert callscier car

iR b
rﬂhm?ﬁe&’\m—w
{ Indm'h a{muﬂ_&‘ ot
ds for old cars part s,
:rcrn'f‘ Suppieaf mare
Suwciad fn roauciry Offer
NINE hm"l"'lﬁ-'&u[ﬁ

e Motor Newn g
P.0. Box 100, Depi. S04941, Benningson, Yermont 05201

The Original BLAZER ™ Seli—igniting
MICRO :

« A must for ioday's crafis—
mian, Solders, brazes,
sweats, removes paint. etc.

« Precisa controtied 2500° flame
« Push-bution ignition...no f
wick, match o flint

» Easy refill with standard |
butane fuel lasts 90 min. '-

« Top quality Japanese construction, |{

« Stand permits hands—fres work. d
Advertised for S50. Now Only

$399%5
Aud 4 S&H plus local NYST. Allow 2-4 wis, del

Send check or M.0, (onty) to S&W, Inc., 8 West 38th 51
MY, LY 10018 = 212-T86-0900




At Lagt # New Amaringly Simpla
QGAS TURBINE

[ BUILD YOUR OWN

Five goori Backyeid
£ gnen - .u‘.r fientates

b -
& I . W] e

SI‘}II.’;I P AN 3 b Oaly $19.95 “r¢_-_ 4 |
Abe 2 pmacts p wde 1 2.2

P, e 33
Alderwood, MD FiS6

NAME BRANDS AT 50% DISCOUNT
This FREE 24 page Consumar

Guide tells ol about Satmiiite TV
listy guarantesd lowest prices.

Satman, inc
B0 N University No. 3788 = Peona, IL 61612

B00-334-5455
218-738-5211 Int'l
SKYVISION INC?

iope FRONTIER DANVE
FERGUS FALLE M L8157

HELICOPTER!T |

= "COVER-IT" ™

V) INSTANT GARAGES,_

FACTORY WHOLISALDY

STARTINGAT. T8 Lmsdiiiu. s

Repairing (not upllclngj sione damaged wind-

shields and plate glass. Learn how & 3 minute

repair can sam you $1200/week|

CALL NOW! FREE REPORTI 1-800-695-6224 ||
NVS/OPTIKLEER,

ODON'T THROW AWAY THAT USED

COPIER OR PRINTER CARTRIDGE!
Do it yoursel¥ REFILL IT [canos- comgrs |
il's eagy SAVE OVER T5% BT AT AREPLR L

$19.95
T

| | LASER PRINTERS
A—— |~ 37555

mﬁﬂ?ﬂﬂ;ﬁﬂ Order or Imfoemaiion | ":;.r::m e
L m
.hlul-l-t: i E"“:EFH{?H}SW ﬁgﬂ_.ﬂ'ﬁ
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Launch Baloons Mors Than A City Block
"BLASTER®

WATER BALLOON SLINGSHOT

§12
1-800-441-1047
o VIEA - MC

Beasier, Inc. 13218 Jessica Or., Spring Hill, FL 34808
Satisfmcton Dusmntesd » Buy Dimct L Save

y — inimuh-”

r-““-“"“1

Gmt money in VCR repalr'

Lewrn high-profit epairs
whthout in high-1ech nstrumenia.
FREE BOOK BO0-T3I-4542.

Hame

Ll-uT-;-.tuhhn NI!'I"I' ET_’rm
Coremi with Dogr, Eepandabls bo IT wids 14

T bong. Wind, B b Bne Tar Moo ale o'

M g recpsi resd Imnn—ﬂr Iunr-nnm

= )
CALL uarm,. Ab5-B600
NOW _ 1{203] 542-8&601

| A |
| —

Backyard Dream
Come True.

ié’ 8

A SeclMaster steel building is the
place for a heume businesa, from car repair to
woodworking to crafis

Special Savings on these sizes:

== 40 41 = BD

ISx60 S50 150
The Time is Right -

STEELINOSTER"
© 1589 SteclMaster

Baild Now!
Call toll-Free:

1 B0 341-3007
In Cansita call:
| H00 387-2343

STOP FUMBLING IN THE DARK FOR KEYS

LHREHTE U (NN LG RND AR E FOH BAST AND EARY EMTHY
Comes Dl when scresn door opens
Goes DFF when the door closes
+ Photcel biepa kgt ST e degligt Lo manmios beliery Fa
+ Expapped with 20 secrndd fimer to sensew light s burmed off

» Workn winh Might Haml or Lef Mand doosrs
* Mg hetesss dsers on door Iraime [saes sles B & 1Y, 6

Mkl BT T ey Laghs P wtwgpee srel harsibeyg
] ryuierrio pebd 0% pubw Gmn el e o ey s in

AR~ MU TECH IND. Maumng
_':I.l—'- P.0. Bax 3608 r—r—._
W it Coptar Line, M 48015 et

Two More Ingenious
Products From

Best Workout for ‘Fnur Time
and Money

The Black Max

I reshapes your body. Builds
sirength and stamina. .. in
as lnthe as 15-30 minutes,
3 times par weak

B Sleek black and chrome
with artful bends,

B Ovar 12 exercises for the
entire family.

B Up 1o 200 Ibs.

of resistance.

rdic]rach

Black Max #500860

Add Zip To Your Grip
Pocket-sized Finger Grip
olales and
strengthens each finger
indnadually.
W Light resistance model
for women. Medium for men.
Fingar Grip #501769 Q05
Strengthaner
To order of request cam; call

800-445-2209

HEAR EVERY WHISPER
OVER 1 MILE AWAY!

FaTL (o) #ady

MOMEYBACK BUIMHTEII
Asmch e WT-TS riciobansminer chip 1o a @Y batiesy
and you can hedr every sound in an onlie house over
1 rmils away! Tiny IC chip uses advanced kchnm-pr L
dlow you 0 hear every sound - aven - DN By
FM clio henegd 1D (e “eeceelt h'ﬂuﬂﬂ-\. you welect. Or
attach the VWI-F3 anywhere o7 a 'I:Lpr'-ur.e e o
monitar Dot skdes ol all phone opnversEnons crpstal
claaw - withoud sver IWTL‘IHFD“I'HW
130MHE. The VT-T5 & pn_ﬂ.rl' { 100 ri e A Famemiis
fariher - Even - whemn oher
witeless mics with Imlr:l- |:|r|.1.|-1r:.l just can't Our WT-T3
s easilly assembied even Dy a youngsier in ool 5
rrinies and perlorms mo well, i comes win a full 30
i-r vnionditional  money k guarantes|
Pre-isiied  micoraramite  wilh  mindlu rcrophons
and Fetruchons 10 use a8 A Pooem o B Irarg-
rrimine - 549,95+ 51.50 SAH or mmve . buy 2 o S45.00
pach with trep SAH WVISA, MC, MO, for immedaw ship-
fing B US Mal COOMs add B4, Checha alow 21 dia

[!;?mnm'l l:l-mdl
Device on o sing
_Ir'C CHIF s ll I'n-um -I

DECO BOX &07
INDUSTRIES * BEDFORD HILLS, NY 10307
cALL 914-232-3878 saHRs

Baw
w i

L]
30

TELEPHONE LISTENING DEVICE
ST
oo Ry
o 2:'::-:-‘ S e s

$19.95.0 -

Super Powerlul
FM TRANSMITTER
iy [PToE] R [t T LR P TIPS
Trpnirves o b W s o0 asy 1l vt Lawp
Baneriiw K - up & TV belery e ol |
P crang @ Fpsueiiey Veos b nrdee il
o gy S, o 12 00w U% Cop

R

ol 40T T25- 1000 or saell B 1096 + 11 .00
A e LR

]
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CHA{:K REPAIR

OVER A FOOT LONG

MOTORIZED
SCOOTER

."-r- _ e et o0 {3+ Bamine nevamagacen. Low i Ii41 ggs
Flltra B-O-N-D, Inc. ey st | e
ﬁ 1 (800) 347-2820 % DIVORCE! Men's Rights Assoc. } iMﬂﬂT th1
1115 Piarcs Shewi, Anersaia T4 52505 = magierres Touid __:‘ ._-1_ i
FIELD GROWN PLANTS i
rozieis e WORTH \)VRITING FOR

PO BOX 424-0

ALBANY, GA 31703
912 BA3-TORS

SATELLITE TV

Call for FREE Catalog
All Major Brands
Lowest Prices
1-800-845-6664

BT W. Division = Mt Vemaon, WA « 88273

WEST COAST SATELLITE

HERNIA APPLIANCES

FOR COMFORT!

You can enjoy heavenly
comion night and day sl
work or at play! Send for
FREE illustrated booklet.

[y [— Pl e ThAil.. Fly s
™ o T, IS DA P, B
CATALDO ¥10 ® CLTRALISHT, MO AECLIFED

£ -Mnnmuw
OR DOTH £33 & TAKE OFF 15T + LARD B 1T
Oy & SMGLE KD TWO SEAT MODELS
® EEER FEEFGARS CABN DFTIONS
# GARMGE STCWABLE. CAR TCPWABRLE
® 1000« GUCK FT K15 500

High School At Home

DIPLOMA AWARDED

§ Without abligation, get res infa on fow cost H
1 home study meihod, sctrediation, Diploma i
| No sxissman will all on you WMEMHIH{.

:mn!ﬂnﬂ Dept. 148
| B50 €. 58th 52 1-@-229—5&!]]!

! ¥ Cricago, i 50637

CABLE T.V.
DESCRANMBLERS

EEET EER'I'H:E CHC E:n:l is ing
LOWEST PRICES wrLs., Mn 854

MPLS,, MN E5434

Winter SALE 2.5

MuHFI-lI
& P WAKE and MO | wabd o yowt Arca wiver Calk

A w21 -800-535-1843

TELESCOPES? WHY PAY MORE FOR LESS?
E‘Ihnr

g -l.aTmnﬂmlmi Te
Sand for
34-paqa pa:kall Mﬂﬂm tester

INC. P.0. Box K PM.
mm%mmm““

= Stunt Kites

|Fmemhgtm¢mb&‘

Start with an eaty-to-Tly beginners
lwmuﬂllmmﬁnmﬁmr
Send for our free Cataiog and choose from
hurdineds of unusua snd Rnowtive kites,

i
* Into The Wind » (soo) se-oam
e e i D
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41 AYDER MOVER'S ADVANTAGE GUIDE

Planning a do-it-yoursell move. Ryder truck rental can
Help with Ihe complete home moving guide and planning
kit. The Mover's Advantage Guida is filled with heipful
mieving tigs thit will make your move 2 success. Free

452 TOWING & HITCH GUIDE

Choosing the right hitch for your taw vehicls is easy with
Ihe U-Haul Select-A-Hitch Guide. This pockst guide is
filhaet with helpful information an how to select the comact
hitch and towing package for your vehicle and towing
neads. Fres

483 SECURITY SYSTEM

Keepzafer, Amarica’s #1 Do-il-Yourseif security system,
Wireless, Reliable. Expandable. Onty requires a screw-
driver hor easy instaliation. Keap your home and family
3l with Sehilage. Frea information

454 WHY ETARTING YOUR ENGINE IS A

TERRIBLE THING TO DD

Slick 50 Engine Formula, from Petrolon bnc., treats car
and light truck engines with super-slippary PTFE to retuce
wear in the anging. A one-quarl, one-time application lu-
bricates and profects your gas or diesed engine at start-up,
when virtually all mofor oil is in the pan and up to BO per-
cent of all engine waar occurs. it reduces engine wear by
50% for up to 50,000 miles in lab testing, Fres brochure

485 A BETTER WAY TO BUILD A FLDDR

The Salant Roor system from Trus Joistis a beautitul aler-
native to bumpy, squeaky fioors. Brochure explaing how
the Sélent Floor system is snginesrsd and guaranised o
stay flat, solid and silent for the life of your home. Fres

496 HOME SECURITY/CCTV SYSTEM

Pratect your home with the Panasonic Watchdog Mini
CCTV System. It features a camera and monitor and can
be expanded bo inchude up to threa cameras. Designad for
edsa of installation, there’s no complicated wiring. Just
one cable batwessan the camara and monitor. And one sasy
fo install camera mownting bracket. Free brochure

I—----—-—--—-———--—-———1——-—-—*1—-““-&---

| Popular Mechanics 2/92
Box 1718, Sandusky, Ohio 44871-1718

Miazse see thal | recese the ilems checied below

15 et

497 SMARTLEVEL

SmariLevel reads ALL angles—not just bevel and plumb—
making |obs that involve stairs, roofs and
drainage simpder, Digital display provides decimal-point
precision and can be recabrated to factory-perfect acou-
racy with the fouch of a bution. Color brochure describes
this versatile, professional level. Fres

458 HOMEBUILT HOT RODS!

Send for our 64 page catalog on how you can build the
HOT AODD you have dreamed of since you were a kid. Lat
Total Performance, the leader in baild-t-yourse! car kits,
show you how easy and affordable it can be to build and
drive 8 1823 1o 1932 Fard Hot Rod. Send today for a cata-
lng filled with photos, specs. and prices. §5.00

450 MARINE VIDED CATALDG

The Bennstt Marine Yideo Calalog contains over 700
uniguee and exciting marina videos. The 64-page color cat-
wloyg Peatures videos on boat maintenance and regadr, fish-
ing, diving, watersports, marine slacironics, boat han-
diing. racing, saiing, nawigational instruction, cruisin
destinations . . © and an sxotic MERMAID series) Free

500 LIFETIME FINISH

Liquid Glass Enterprises, Inc. proudly announces 3 new
producis-Liguld Glass Pre-Cleanar, Connoisseur's
Choice Cleanar with Mink Oil, and Wash Concentrate-to
complete its line of high tech appearance chemicals for
automaotive, marineg, aircratt, and housahold uses. B-page
brochure, sample pack kit, end ordering informatian.
$1.00

501 FINISHING TOUCHES

Tips on Wood Finishing 30-page brochurs includes details
on beaulifying and protecting new wood, plus restoration
Iechnbgues for odd wood. Many wood projects are outlined
stap-by-siep with over 50 pholographs plus color charts
fram Minwax Co. Free

502 SHOP BUILDING

Tited of your cramped, cluftared workspacs? The Steal-
Master brochure 5 filled with do-f-yoursell bulldings that
are economical, maintenance free, and easy to assemble
and store. Plus, FACTORY DIRECT PRICES that guarantes
you the mast valie from your investment. Fres brochiurs

0 a2 ] 496 £ 50081.00 Total money for priced ftems §
0] 493 0] 487 0 se1 Service Charge$ __1.00

100 404 [] 48885.00 [ 502 e s
| Total money enclosed §

I Total items requested
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CLASSIFIED

ERTISEMENTS

Dorothy Wolan, Classified Karen O'Rourke, Asst. Classified Manager
HRata: $10.20 per word payable in advance sach inserton. Minimum insartion ten words.

Bold face capitalized words—351.00 per word additional (First word set in Bold Face at no exura charge, Zip Code Free.) Centered Headlines (5 Words or Less)
in All Bold-Face Lettars—3850.00. Screening—S$50.00. The next available issue w place an advertisement is APRIL. The closing is FEBRUARY 5TH. (On sale
date is MARCH 11TH.) Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Storeet, New York, New York 10019.
Pleass indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers who use post office box
addresses for their convenlence in handling your order, Popular Mechanlcs malntains a register of such mall-order advertisers containing thelr complote
nameas and street addresses. Advertisers using P.0. Box number must fumish complete name and street address for our records. To avoid delay in the

publication of your ad, please send samples and descriptive materials with your request if your ad does not stave clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
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OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.
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PUBLIS
OOKS & PUBLICATIONS

PRACTICAL GUIDE BUYING A USED HOUSEBOAT 52.55.
Lakeside Marine Consultants. Box 180F, Oakland, ILL 61543

B

DUCHI insuranca Premiums Too High 7 Save Big. 12 Pags
Baookiet Shows How, Send §5. Chack Jenking, 5102 Virginia,
Kansas City, MO 64110

CARS, TRUCKS, 5100.00. Mako money buying and selling
governmant surpius. Send $4.00 to: Michasi Rich, 1334
Raider Dr. #2386, Euless, Tax. TEOM0.

FRANK REPETTO'S TAX BEBLE Boat tha IRS! Save now
belosre Apeil 15th, Guarsnisad® §19.55. 191 North Kihei Rioad
PM. Hawmil 96753

TELEPHOME TRADE “SECRETE" EX-PHOMEMAN -
weads fricks of the trade $5.00 Oor Cloud Press. Box 56417,
Veriura. Cafitomis 53005

“SHARPFEMERS REPOAT Manthly Newslerer Yaleable
Tipa—Sources—BuySall Used Equipment. Free Brochure.
Skog Company, Depl. PM2, P.O. Bax 22588, Msnneapalis.
MK 55422

ALTERNATORS Driving You Crazy? s it ihe wiring? The
reguistor? Chck tham oul - on the car. In seconds, with
simple cheap equipmant. Test 7% of Amarican Cars. Viry
easy sysbem. Sand 520, Harris, P.O. Boa 7304, Rockiord, IL
B1128-T204

AUTOMOBILE DICTROMARY - $985 - Tewn Crier
Publications, 4200 Woodhaven Rd, Suite #3214,
Philmdslphia, PA 19154

SGETTING Started In Muclear Phrysics.” aasy 1o fodlow with
iBustrative lootnoles and advanced practical procedures.
§19.85. Farah Farah, P.O. Box 2484, Samia Ontario NTT TT1
Canada.

PRINT AND PUBLISH YOUR OWN BOOK. Book shows
how. Send $5.75 to: Everefl 0., P.O. Box 212, Anabeim, CA
28 502

“HOW THE UNIVERSE WAS BORM,” the big-bang con-
copl buried. The besi kept secrst of nature revealed! A
logical explanation of the origin of all matter, energy, and
wven e Book, $10. 1A Piret, Unil 5408, 5500 Bonits Baach
Ad.. Bonita Springs. FL 33323

COMPLETE Cuide To Buying A Manufstiured Horme.
§6.85 Crenshaw Publishing, Inc., Box 2808, Titusville, FL
T

ENVIRONMENTAL CAREER OPPORTUMITIES - Fast
Growing, Aecession-Proof Industry nesds pecpia from all
Finhds mow! infio-Packed Carser Guidetooi shows you allis
nadid, detalled infarmation sources. and moms, Send 10
to; EnviroCaroer Sprvices, P.0. Box 37, Boddord Hilks, hY.

WIN AT GAMBLING BOOKS] Free catalog! Publishars,
Box 23, Lynn, MA 01803

REPAIR YOUR CREDNT, obiain credit cards. comprahen-
sive manual. $13595 Triple 5 Press, 6544 Roselta Drive,
Burlingbon, Kantucky 41005

HELP Proveni Cobld Drafta, Bookiel Send §3.00. DAD
Entarprisas, P.O. Box 223, Long Pond, PA 183340223

“SAVE THOUSAMDS, Buying The Right Lite Insurancs "
Complete, inbormative guids! $8.00. FreedLile, P.O. Box B8T,
Falls Station, Misgars Falls, New York_ 14303

BAVE THOUSAMNDS on your Morigage withou! Refinanc-
Ing. Free Newslstier]! SASE. Adwisor, P.O. Box 1335
Comelius, NG 28031

INSCOVER Avtoshop Equipment Repair busmass. §15.85
T04 Glenhaven, Hurst, TX 76054

CELLULAR TELEPHOME MODIFICATION HAMDBOOK -
How am hackers making ceflular phone calls for free?
Techniques lor decoding and changing celiular phones,
chip supplsar's phone numbers, eic. Schemalics for most
collular phones, and diagrams 1o change numbers on all
modss. Complels manual $79.95 MO of COD 1o Spy
Supply, 7 Colty Courl, Badiord, NH 03110, (BO3E45-6244.
SOLD FOR EDUCATIOMAL PURPOSES DHLY.

‘SAVE HUNDREDSS in finance charges. Repair your Bad
Credit yoursedl. For step by siep guide, send 56 .85 to: Unifed
Publications, P.0. Box 224077, Dallas, Texas T5222

"HOW TO BECOME A PROFESSIONAL BARTENDER"
HEW publication maveals methods. lechniques of peosl
Definitive guids. lllustrated. CURRENT RECIPEB! $19.05
posipaid. Mosris Enterprises. PMFER. 14 Bolin Heights,
Chapal Hill, NC 27514,

PACKAGE POWER investors proven apgoach 1o market-
g homes. Analysia worksheets, instructions Manual on
preparing your home lor quicker ssll. Guaranissd results.
$0.95 - HOMEWORKS, Box 4641, Darville, VA 24540

LEARN TO JUGGLE in 2 hrs. Complete insiructions,
mprove coordination. Juggle, 5675 Alrdine Rd., Arlington,
TH 38002

GET AND KEEP A JO8 IN HARD TIMES Proven Guide
Sand $10 NOW Sundial, PO, Box 7826, Berkeley, CA B4T0T

COBA'S LAW Tha Profit-ABILITY Guide. Guarnnised Best
Managemen! Book You've Ever Read. Free Detsils BC
Publcations. 29 Arapaho, Bellaville, IL 82220

FUEL FROM WATER Energy independence with hydro-
gen. Amazing free report. Merit, Box 5363 Louisvile, KY
005

HATURISM LIFESTYLE: FAMILY RECREATION. Books.
mapazines. wideos. Catslng §3 Litestyles-PA, Box 661368,

$235 DALY “CHROME PLATING™ Aulo Pars, Maoboroy-
chas, ingxponaive, aasy. (Free) information: Chrome Fanish,
Box 7285, Waldorf, Maryland 20604

DRUG RAID SEIFURES: Buy Dirt Choap! Cars. Trucks,
Boats, Compulars. Seizures, Box 4300-AT, West Covina, CA
et

AUSTPROOF with two wims! Liletime warranty| Box
10209-C. Malkat! 1299, Philippines

VAPOR Carburetor Triples MPG, Free information. HEA,
Az PV, Bowiing Green, MO E3304

PRACTICAL FUEL SAVING for carbursors anc Fuel
imjoction. Fres Details. Eagle Ressarch Inc, 1-B00-563-4758,
15004 24-5402

SHOCK ABSORBING TOWROPE $30 postpaid. Softstan,
P.0. Box 441, Perkmsie, PA 15944

GOVERMMENT SEIZTED Vehickes from $100. Fords. Mes-
cedes. Corvelles. Chevys. Surplus. Buyers Guide. (1) B00-
PE2-8000 Ext S-20024

AUTOBUYERS Step By Step Guide To Buying, Financing,
insuring Your Vehicle GSave Thousand$! $298 To:
Autobuyer, 6024 3rd MW Seattle, WA 83107

AUTO LOANSLEASES PAID OFF
FULL PAYOFF GUARANTEED, EVEN IF YOU OWE MORE

INCREASE MPG up to 10%. Compleie sasy o ingtall kit,
§19.85 plus $3.00 shipping. Money Order. Curtis’ Cusiom
Einc T400 H an, Hobbs, M. BE240

NEW PFRODUCT PREVENTE FLAT TIRES! Seals N-
STANTLY, PEAMAMENTLY, while you drve GUARAN-
TEED! One can sanis four lires WOT SOLD 1M STORES,
Send §24.5% plus $5.00 584 ta: S0M. 3021-B Harbor. Suite
175, Costa Mesi. CA BXE

Box B56-82, Dana Point. Califomin 52628

CATALODGS

SHOESBOOTS - Wida variaty. Top guality. Reasonabile
prices. Guaranteed. Made in UE.A. Catalog $4 50. Timathy
Sullivan, P.O. Bax 15471, Philadelphia, PA 18149

OVER 300 quality gift iieers for all occasion, Catalog 52.00
(Aefundabla). Watson Hall, 600 First 51, Suite 171-A
Croanside, CA 52054

20,000 PARTS FOR THOUSAMDS OF MAME BRAMD

ELECTRIC cars, comersion manuals. parts, supply
sources, newsletiens. The most complete E.V. Source 55.00.
Parlarmisnes Soeedwiy, 7810-0 Algonauin, Jacksonville, FL
aznn

ALUTO SUPPLIEES & EQLIPMENT

METALYZ For Gas And Diesal Engines. Rasurfaces Cylin-
der Walls And Bearings With Letal. Not A Teflon Siicker
Product. Eliminates Smoking And Blowby Problems, bn-
craases Compression And Horsepowsr. Eliminstes Exces-
sive 0N Consumption. Privents Dy Starts. in-
croases Gas Mieage. To Order 1-800-543-4074, 4 & @
Cylindar Application 527,85 - 8 Cylinder Application 52095

PRODUCTS. [Ower 500 Catergories from Appli ey

sir while you drive, 100% Guaranieed, Electiostalic Alr
m-mu,nmfwmhgw 1102 Placid Dr
Corona. CA 51720

ALTERNATORGensralor Febuilding Book.  Prcs:
Hedalund Enginearing, 7505 Barkentine, Las Vegas, NV
Banze

ENGINE OVERHAUL KITS: WHOLESALE CATALDG

£2.00. Engine Service Group, Dapt. PM, Box 13053, Lansing,
ME £8807.

(Cortinued on naxt pagal
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AUTO SUPPLIES & EQUIPMENT
lmimﬂm

HMGHWAY Help Signs 157 Plastic Signs Tell Motorist You
Head Police. Ambulence, Gas, Battery, Send §11.65 oo
Harbor Services, PO Box 700, Memick, NY 11566

SOUEAKY brakes? st tme offersd! Guarantesd! Magic
Pills & Instructions $8.55, Garmall Enterprisss, 2005 Van
Buren Bivd . A13-#123, Rivershda, CA 82503

WHEEL ALIGNMENT maching bulld your own simple,
economical Complete plans $14.95 Toma, PO, 1300,
Lompoc, CA 93434

AMATING Auto Spattight! Free Details. Smaricon, PM2,
POB 34181, Chicago, IL 50834

ALARM-SYSTEM £30 00 Fres Information. Kanmgaurd, Bax
164, Grain Valloy, MO 64029

FICH sound - Eliminate back pressure - Incrense horse-
power - Fils cars and inucks. New, palenied, brand name
muffler, For ires informalion: Aubomotive Mailman, 11142
Balboa Bivd., Swile 105-16E. Granads Hille, CA 91344, (818)
ax3138

MOBILE homs rentsl comples. $700,000 cash. Ownar,
3517 Corington, Clovis, NM 88101, For mailed information
Tell @n intarested frand.

BICYCLES, SUPPLIES

BICYCLE TO TRICYCLE CONVERSION KIT
GUARANTEED to fil any bicycle. Free brochur
Matthews, Box 652, Bradiond, PA 16701, BOD-525-4444,

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

G0 KARTS, Minibikes. ATV's. Kits, Parts, Englnes. Lowess
Prices. Largest Selsction, 80 Page Catslog $300
Refundable Kari Word, Depl. ©. 1488 Merior Ave.
Pasnogville, Ohio 44077

AUIATION, HANG GLIDING

MRBOAT-Howercraft Supply Catalog $3.00 Wind Ma-
chines. Multi-bladed propeliers. Sportscraft, Meeker, 0K
T4A55

MRPLANE, Hang Glider Design Brochune $1.00. McCoy
Alrcraf, P.0. Box J, Suite 243, Manhatisn Beach, CA D0266

HOMEBUILT HELICOPTERS: Seven Modsks, Kils/Plans,
Information §5.00. BW Rotor, Towanda, K5 67144

POWERED Farachutes - Safe, Mmanlnﬂ Faad

BUGGED? PHOMETAPPED? Free Catalop of Fantastic
Electronic Devices tedls you Fast! 1-800-T32-5000

POWER Qualéity Catalogue Features LIPS, Line Condition-
ors, Surgs Prolectors, Meters inverters. Wind, Solar, Diesel
Gensats. IZZAF Power, PO, Box 532, Champlain, N.Y
12919

TELEPHOME privacy adapied eliminates savesdropping
oawy installation $505 pius $200 SEH  Trustworth
Intarnational, 812 Emporia S1., Aurora, CO 80090

LONG PLAY TAPE RECORDERS, 12 hours par Cansslie.
Fres Brochure. Productive Products, Box 830024, Norcross,

Georgea 30023

CABLE Descramblers. ‘Can't Towch This'! ROCK BOT-
TOM PRICES! All Brands. Wholesals Price Club - Opan To
All. HITECH ELECTROMICS 1-800-T45-50T8

CAMPERS & TRALERS—NITS, PLANS
172 TRAILER PLANS Motorcycle, Uiility, Car. Conalruc-
tion - Strong. Streamiined. sasily bulll. Component Kits
Catalog $4.00. (Refundabie). Tag-Along, Baox 15107, Salem,
DR 67308

OUR NEXT AVAILABLE ISSUE:
APRIL 1592 BULD YOUR OWN - Travel Tradler - Fifth Whealer -
ORDERS MUST BE RECEIVED BY Motorhome - Campers - Plans - Patierns - Kits - Catalog §1.
FEBRLUARY 5TH Glan-L. 9152 Rosscrans, Box 1BMRYE Belifowsr, CA
DM SALE DATE: MARCH 11TH BOTO6. IV0EI0-E258.
COMPUTERS & SOFTWARE

SAVE TIME, AVOID ERRORS. DO YOUR TAXES DN YOUR
PC. 20 IRS forma, does all compuiations, IRS-approved
printouts, Fasl and Easy. Fres info. Satisfaction guaranised.
Order now. Surprise gilt. $10.95 ppd Bammal Softwane,
21TA E. Camp Wisdom #122-M, Duncanville, TX 75116 800-
3240518 24 hrs VisaMiC

ROULETTE-CAAPS-BACCARAT: 10 Systema Inchuding
[ mnalyzing Send §16.85 1o: Probabile Payof,
P.O. Bax 146, Bathisham, PA 18016

FREEWARE ruplace frustrating DOS edlin also restore
deleted liles, 54 disk, instructions. Sand 510. FREEWARE,
P.0. Bax 2685, Killinglon, WT 05751

HEW INTERFACE! Your computer monilorns and controks

wiecirical devices. Froe Brochure. DAC Enferprises. 7501
Trnton Lane, Anchorage, AK 38802,

BOATS, OUTEBOARDS, TRALERS, &
KITS

building~, $6.00 -
Tonawanda, NY 14150

HYDROPLAME B' Complate Blueprints $10.00. P.O. Box
212174, Tampa, FL 13638

BUILD your own reclining BOAT SEATE. SAVE MONEY,
Qrdar plans now. Send §23.50 to: G-Communications, Box
180502, Arfington, Texas 76096 Texas Add Tax

SUBWOOFER DESIGM SOFTWARE Dwsign: Ported,
Saaled, lsobark enclosures Caloslates optimum box sire,
graphs parformance any subwooher. 1BM 525 Disk: §19.85.
Sub-Enginearing, Box 1238, Corvalls, OR 57330

EVINRUDES — NEW 1090 Bargains - Top Grands . _all
sizes ... $200 handiing ... Scoft McCuloch parts .
Mmﬂiﬂmemm*'ﬂ
11563

BLNLD [BM PC compatable Sove 535 Send 5995 AUK,
P.0. Box 6183, Bismarch, M.D. 58501

SATELLITE - TV

SATELLITE MONTHLY AUDID CODES 1-800-HOT-5HOT
IS HOW 1-B00-SUMMONS. INTENDED FOR TESTING OHLY.
350 PER CALL

FREE DETAILS! INSTALL IT YOURSELF! Complets sys-
‘tams, upgrades. Orbitek Salellite Communications, Box 264-
M2, Bohemia, New York 11T158-0284. (516) 588-1292

?-:“Tm‘ PATTERNS - KITS - Unsurpassod selection
~TEE .

BOOK - $4.00 AIRMAIL. includes Froe “Boatbuilding Sup-
ples” calalog. “Epoxy Mammal™ 2 GLEWL, 9152
Aosecrans. Box 1804/PM2, Bellfiowsr. CA BOT0E. J10/EI0-
B254.

ATHLETIC EQLEPMENT AND BODY
BLELDING COLISES

“The Paraflight Exparience” - informative, Entar 1681
Fages, Mustrated $16.70. Waltz Publishing, Box £088, Fall
River, Mass. 02724

HOVERCRAFT
HOVERCAAFT plans. 3 to 160hp. Information, §5 {refund-
able). Seviec, Bax B48, Monroa, WA S8BT

LARGEST Howercralt Calalog 5500 Refundable GPL,
2850 Cormarmnd, Defray, FL 334441068

DEALERSHIP inlarmabion $11, Kits, VW Plana. Nealeric,
Terre-Haute, indiara, 4TE07-2304. (B12) 234-1120.

BoomerangMan, 1606-1 M. 3rd., Monroe, LA ?T:ﬂ]ﬂw

SATELLITE TELEVISION DESCRAMBLERS Complede de-
talled pians lor home construction by anyane. $300 Jansen
Elecironics, P.0. Box 25167-A, Seafile, WA 38125

COMPLETE 3 Fool System $339.00. Thomas 8307
Hiomestoad, Hunisvilla, AL 35811

FREE 24 PAGE BATELLITE BUYING GLEDE. DiSCOUNT
PRODUCT PRICES. SATMAN [B00)-4T2-8626.

FREE Cataiog - Lowesi prices world wide. SKYVISION,
1022 Frantier, Fergua Falls. MN 56537 (B00) J34-6455

ﬂ' VIDEOS & VIDEO EQLWPMENT
NOTICE: USE OF CERTAIM ITEMS IM THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

SHATEBOARD HOVERCRAFT Video $24.05, Plans, Kits,
info. £2.00 TECKMICO, Box §73, Walkasks, Mi 40646

OWNET Mew Fast Hovercraft. Catalog §2 Bow Z81M,
Cordova. IL 61242

CBS, RADIO & HAM EQLRPMENT

GIANT DISCOUNTS ON CB RADIS, radar oelectorns,
scannigrs, amplifiers. and all related marchandise. All major
brands. Free catalog. 1-800-524-5588 G5 castern time
ERcapl Sundays.

POLICE-FIRE SCANNERS. CB's. MARINE 2WAY. ANTEN-
HAS. HPR, BOX 1524PM, DENVER, CO BOZS

MRECTORIES: Secral Scanner Frequencies| Federal

Agencias, i, Big Catalog. CRB, Box 55-PM. Commack, NY
11725

CB MODIFICATIONS! Freguenc kes, sliders, FM, amplifiers.
baoks, kits, nepairs. high-performance accessories. Catalog
£2. CBCY, Box 31500M, Phoenix, AZ B5048

CABLE TV CONVERTERS. Jerrold, Oak, Scienlific, Allan-
thg, Zenith and Many Others, “New™ MTS Stareo Add-On .
Murte and Volume. ideal for 400 & 450 Cwners! Viea, MIC +
Amex. 1-800-828-TE23. BAB Inc., 4030 Beau-D-Fue Drive,
Eagan, MN 55122

DESCRAMBLER HITS. cable kit $44.95 Com-
ploto Satollite kit $49.95. Add 55 shipping. Free Brochums,
Summif PR, Box 483, Brom, NY 10485

CABLE, WIRELESS AND BATELLITE DESCRAMBLING.
1092 EDITION. ALL NEW TURM-OMS, DYPASSES, CiR-
CUITS, §15.95. NEW CATALOG 51. SCRAMBLING MEWE,
1552 HEATEL, BUFFALD, NY 14218 VOICEFAX (716) B74-
2088

UNDETECTABLE CABLESATELLITE DESCRAMBLER
Descrambles everything including pay per visw, macro-
smon Send SASE-information, $14.95-plans, $84 85-com-
plate kil Mysiical Electronics, P.O. Box BST. Stoningion, CT
OE3TH

LAMD/Genaral Moblle Radsos. CB's, Scanmars, Rader
Deteciom, Manna Transceivens, Auto Alarms Catalog. 5200
Rays, Box 14862PM, FL Worih, TX 76117-0882

SUBMERSIBLE microphone, rugged, PVCstsinless Tor
Sefigus underwaler listening, recording of just plain fun.
$80.85 + §5. SM Order 1-800-221-8110 VISA. MC. AMEX

BUGGEDT WIRETAPPEDT Find oul fast! Countenmen-
sures equipment catalog §1. Capri Electronica, Box S89P,
Baytield, CO 81122

138 POPULAR MECHANICS

CABLE TV EQLIPMENT

SECRET CABLE DESCAAMBLER, Build Your Chen De-
scrambler For LESS Than $12.00, in Seven EASY Sieps.
Aadic Shack Parts List Included. Also FREE Descrambling
Mathods That COST MOTHING To Try. Send 510,00 To:
Hurrywhite, 2 Marfin, Baylown, TX 77520

TOCOM, Jerrald mnd Zenith Test Chips Fully Activates
Unit. §50,00. Crders 1-800-452-T000. nformation 1-510-867-
o081,

CABLE TV EGUIPMENT. Mos! bypes avallabls. Special.
Dak M358 $35.86. No catalog, GOD orders only, 1-800-822-
2955,

POWERFUL Muscies Fasi!! Free Gift! ‘Write: Harcules,
1223 Borg-M. Temperance, Mich, 45162

BIGGER, Mors Powerful Muscles - faster!! Fres Bookiat|
Universal, Box 66844, Debrodt. Michigan 48240

MUSCLES! Amaring Coursal Frea inlormation! Marshall
Resaarch, P.0. Box 1893, Council Biufts, lowa 51502-1893

FISHING, TACHLE, LURES

MCREDIBLE method io calch many FESH. $2 50 Win on
tousmamant. J.D. Fil, Box 231, VT. USA 05478

GUNS, DECOYS, HUNTING

FREE HUNTIMG AND SHOOTING SUPPLY CATALOG.
Cwr catalog has hundrods of ems for the hunier and
shoater, Call or write for your FREE CATALOGI RIVERBEND
CATALOG COMPANY, PO. Box 22082 DEPT. PM,
Chattanooga, TH 37422-2962 (615) 8a2-8118

FREE Lockblade Knife. $3.00 Shipping. Gifis, Box 0945,
Ft. Lauderdale. FL 23310

BUILD YOUR OWN Super Batiery Booster Linit 12-18-24
volts of Power, Plans §10,00. Waianas Valley Specialty, P.O.
Box 581, Waianae, Hawail 26752

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guas-
antend. Catalog §2.00 (Redundatia), Camalot, Depd, 44, Box
65, Bristal, Wisconsin 53104

MACHINERY, TOOLS & SUPPLEES

BTEEL, Aluminum, Brass—5hoet, Bar, Shop Gupplies,
Plana. Wirite: CEl, RA1, Box 163, Cameron, IL 81423

& METAL Cufiing Latha §121.70. Talg, 15048 Proctosr,
Industry, CA 51748

LATHES-NDUSTRIALHOBEY FROM E35.00, METALS,
SUPPLIES, LARGE CATALDG $2.00. CAMPBELL TOOLS
35TH YEAR, 2100-D SELMA RD., SPRINGFIELD, OHID
45505, 1-513-112-8562.

FOUNDRY SETS Supplies, Brochure $1.00. Pyramid
Products, 3736 5. Tth Ava. D-PM, Phoanix, AZ 85041, (602}
276-5385

l.'—ml'Mmr-im



MACHINERY, TOOLS & SUPPLIES
%
HOBBYISTS improve your LATHE with the ultimate tool-
%MIW.MME-W.HM-HW

PHASE CONVERTER AUN 3 PHASE MOTORS ON SiN-
OLE PHASE CURRENT. THP TO 400HP CALL 1 (B00) B74-
B0

UMIQUE SCISSORS. kdaal 12 lools in 1, Send 310,55 LM,
Parson, 31246 Union 51, San Francisco, CA 84133,

WOOD & Metalworking Machinery, Toots, Supplies, Cata-
log §1.00. Blue Ridge, P.O. Box 536-V, Hurrkcane, WY 26526,
(204} 562-3538.

SHOP BUILDINGS

QUONSET Siyle Steel Buildings! Simple Construction!
Clearspan Interior! Atiantic Bulldings 1-B00-542-1234.

WELDING, SOLDERING, PLATING

WELDNNG PLANS Build the legendary Alaskan Bumber. It
ganveniantly carries chains, Hi-Lifl, Axe, shovol. fools and
hitchl Also walding bench plans and hydraulic repainng
bsnch plans 33 75 each. Firetharn, Bos 560, Homer, Alaska

ENERGY SAVING

FREE EMERGY! Fusl-less Molgss and Generalors MAA
REP, Bowling Green, MO 63334

NEW! BURLD AMATING LIGUID PISTON ENGINE from
pipe firtings. Eamy plens, Free information. ABCO, Bax 306-
M2, Sominary, M5 38479

GIAMT SOLAR PANELS $44.00 EACH| Exceflant Prices/
Solar Equipment/Accessories. Froe InformationSASE.,
Catalog $3.00. Fak Aal Elecironics, Box &9007T3, Houston,
TX TT288, [T13) B33-0013.

BOLAR Colleciors You Construct. Send Stamp. 10908-
PMB Hayvenhurst, Granada Hills, CA 91344

WATER HEATER-SAVE MOMNEY; SAVE ENERGY; SAVE
THE ENVIRONMENT use avallable low grade energy lo
pretaat waber, FEATURES: fully automatic one way heat
fransier constructed from standard parts liftle or no mainte-
nance, plans $15.00 send (o; R, BAUMUNG INDUSTRIES,
Box TM, Cambridga, Ontaria N1R-5WE

HOME CRAFTSMAN

MAKE WOODEN TOYS, whirligsgs, door harps, ool
houses, clocks, music boxes, weather instruments, crafis,
turnitere with our plana, parts. kits, supplses—Catalog
§1.00—{BO0}-848-2383—Charry  Trea Toys, Belmoni, OH
437180369

FULL-SIZE PROFESSIONAL PLANS Catalog $3.00. Over
200 plans for building fine furnitume, Furnitune Designs: ino.,

EASY-TO-BUILD GEIGER COUNTER. Plans §10.55 Money
Order! ¥ .Castsllana. POB 26, Syracuss, NY 15209

TRUCK BEDLINER corverts easily imlo gas saving air
daflector, taligate extender junder §20.00, pays for itsedl
many limes over), Lingr remaing useable, Plans $14.95 ALB
Enterprises, Box 117834, Carroliton, Texas 75011

DSCOVER BEMEFICIAL VCR HARDCOYER DUST PRO-
TECTION, seven drawings only $500, free Instructions,
supply limited, act now, Crestwood World Marketing, Inc
P.O. Box 354, Joliet, I 60431

PROJECTION TV . .. Convert your TV o projact T loof
pleture . . . Essy! Results Comparabie 1o $2,500 Projactons
... PLANS AND &° LENS $20.55 .. Professional Systems
evallable . illustrated catalog free . . . MACROCOMA, 158F
Main Strosd, Washington Crossing, Pennsybania 18977
Creditcard ordars 24HRS. 1-800-055-3979.

UPHOLSTERY TRAINING VIDEOS. Free Brochure. VUE.
Box 126PM, Bl Varano, CA 85433, B00-635-3404.

BATHTUB refinishing and chip repair kits. Wirite 1o ADE.
PO, Box BASI1, Mitwaukie, OR 87267

WORKBEMCH. Simple comstruction. Sturdy. Versatile.
Plans $5.00. AL N. Marks. Box 5347, Cedar Rapids, |8 52409

TWO UKIIUE TOOL PLAMNS, Measure &nd mark previous-
Iy inaccessable amas for driling and sawing. One 100l
doubles s & compass. 53495 IDEACO, P.O. Box 6718,
‘Warnar Robing, A 3108568716,

HOT TUB 4 adulls, saif-contained, aasily bulll, plans
311,85, free details 1-800-457-T35T kits available.

BHREDDER CHIPPER PLANS. Using lawnmower engina,
pians §1895 Assembiod Cutler Hoad $8855 (siale shatt
sire) Both $39.95. Brochures 52.00 Hohrein Indusines, P.O.
[Box 44538, Boksa, ldaho BITM

DUTCH STORAGE BARN. Build your own. Froe [Heratyre.
Warkehop, Box I35 Mermitage, TH 37076

IRASH POMD filter build your own. Cheap sasy. $10 SASE
Scoll Benger, P.O. Box 315, Mediord, NY. 11783

HOME FIRE PROTECTION Roof Sprinkiar System, Plans
§21.50. Adventions. 1625 South Aock Road, Swie 129
Wichila, K5 67207

BLOWGLUN Detasted pians. aasily constrscted $4 .00 SASE
o T. & Enterpeises, Box 113 Brainardeville Rd., Malona,
MUY, 12953

FLAT ROOFS - GAVE T0%. SOLVE ANY PROBLEM. ANY

MATION: PMA ROOFAGE, P.O. BOX 20784, LEHIGH
VALLEY, PA 18002-0784.

ELECTRIC TOOL MOTOR REPAIR MANUAL S§12.50 Froe
information. Cangles Associafes. 20763 Audubon Awe.,
Durneiion. Flodds 32630

GARAGE DOOR REPAIR MANUAL 55093 Brickwabor
Publishers, P.0. Box 4452P, Waderbury, CT 08704

YOU can soider copper Nke the pro's §5.95. Wayne Shiray,
AAT Box 142, Randodph, Alsbama 36752

SELF PUBLISH YOUR OWN BOOK! llustrated, Seil Study
Course: Frve Manuals. Three Tapes. FREE INFORMATION.
AP, 522 Myrtle PMZ2, Adington, Texas TEO18

ADD Mew Sound And Voice To Your VCR Tape. Full
Instructions §5.00. Sarec, P.O. Box 403, Mamaroneck, NY
10543

HIDDEN COMPARTMENT Prefabricated you natafl lor
information sand SASE to: Esstern Kings Wesiam World,
4528 Morhiield Aoad, Box 238, Norh Randall, Ohio 48128

QUIT PAYING GARBAGE BILLS. 5. Good 1 1468
Highway 20, Anacores, WA BE221

15 GREAT Wood Puzzie Plans and Sobutions Craft Type,
monay order 3595 Puzzie Man, PO Box 2252 Caedar
Fapids, 1A 52408

PLAYHOUSE PLAMS, simple mexpansive way to bulld
your child a playhouwse, They will enjoy indoors or ouldaors.
Send $8.00 1o: Puzzle Playhouse Plang, P.O. Box 42, Eurela,
MO 83025

CLASSIC ROPE HAMMOCK — Excollent [Busirated man-
usl — 57 — Dwight Burmns, 227-A Leda Dallaa, TX 75218

DOME HOMES, CABINS - Super Efficiont, Easily Bui Kits.
Matursl Spaces Domes 1-B00-T153-T107.

NEW Bookier WORNING SLUCCESSFULLY WITH ARCHE-
TECTS AMD BULDERS. Free Detads SASE to. Paul
Gaortiner, Ala. ETDE Pine Lene, Crozet, VA 22902

PLASTICS

RUBBER COMPOUMDS, techrigues. Make masks, molds,
toys. parts. Catalog, 51.00: Handmade, Box 18713 [A2),
Memphia, TH 381860713,

ARTS, CRAFTS, SUPPLIES

BUILD clocks for profit (cost under $8.00 sachi]. Our
videos show you how! Wholesale clock calalog $3.00 (credit-
wd) gontainsg owar 1500 items! Stesbar, PO, Box 463-P,
Andover, MJ OTE21-D483

“GETTING Stared m Stained Glass.” §1.00. Whitbemore,
Box 20657, Hanover. Mass. 025359

CLOCK WORKS, beading suppiies, rockhound aupplies,
ball bisckias, cut slones. Wholesale cataicg 25¢. Eloxite, Box
728, Wheatland Wyoming 82201

STAMED GLASS, toods, supplies, keis. and meve. Catalog
51,00, LUSA mail only, AmeriGias. Department MPMXE. Box
ITEGA. (maha, Nebrasy B512T-0668

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

PAINT SIGNS, Easy with Letter PafternaBusiness Plans
Paulow, 538 N. 52nd 51, Mibsaulkos, W1 53208-3645

MODELS, MODELS SLPPLIES

LIVE STEAM MODELS! 100-#ITS, ASSEMBLED, ACCES-
SORIES, PARTS. LARGE DISCOUNTS. Stunning Colored
Catalog 5595 Relundable, Diasmond Enlerprises & Book
Publishers, Dept. PMN, Box 537, Mexandria Bay, NY 13607
Phane: [B13p475-17T1

CP-82, 1827 Elmdale Ave., Glanview, IL B002S,

UNIQUE UPRIGHT CEDAR CHEST or cemamic lile top
dinatie Professional detailed plans. 86,00 sach ppd. Or sand
§1.00 for photo brochure. SAT Design, 15284 5. Kooller
Bagdim 321-1, Oshiosh, W1 540801

BOOKCASE PLAN: Linexpariancad Handymen Welcomes!
£1.00. Topdesign, Box 157101, Willston, Vermont (5485

BULD SHOP EQUIPMENT, belt sandar, scroll saw and
maore, 17 propcis, made of PYC PIPE. 135 page consiruclion
manual $19.958. G. Mullinaawx, Bax 77, Diega, NY 13825

WOOD, WOODWORKING

BCAOLL Sawpars-Hew pattarns, crafl show winnern, cale-
log $1.00. Scroller, B531 W, §1st 51, Cak Lawn, IL 60453,

PLANS, BLLEPRINTS, PROIECTS

PET DODOR attractive functionad nsert for silding glass
doors. Complete plans §2.95. JAK Associates, P.0O. Box 701,
Wilbur, OR §7484

CASTOLITE Liguid Plastics. Crystal clear, colors. For
casting, ambedding. coating, fibarglassing, repairing and
reproducing with our Mold Making Supplies. Catalog $2.00.
CASTOLITE, Depd. 928/PM, 4515 Dean, Woodsiock, L
B8

PLASTICS DESK REFERENCE Leam machining tech
nigues, vacuum lorming, color laminating, bonding, pres-
sure forming mnd more. Plans for over 50 projects, using
serylics & other materials, ncluded Writhen for the hobibyiel,
inveniar or handyman in non-technical language. Gat your
project moving boday! $21.85 Check or money order to:

APM. Development, 11034 Montgomery S 225,
ARuquengue, MM, B7111
DO IT YOURSELF

FIRING Cannon Model Plans. Catalog §2.00. Gresn,
PM252, Bow 892, Shalimar, FL 32579-0882

STEAM ENGINE KITS at savings 1o you! Send $2.00 for
calalog. P.M. Reassarch inc. Dept. T, 4110 Nides Hill Road,
Wallgville, NY 14895

1841 ECALF MODEL CANNON KIT £30.00-L imbars-Cais-
sons-Since 1885-Brochure-Moyer, Box 63, Fiat Rock, Ohio
44424

TOYS, GAMES, KITES, PUZZLES,
NCOAVELTIES

PUZZILES, Ninlando, Twrbo Gratx, Movies, C.0's. Catalog
§1. Clark's World of Garmes, Box 147, Fish Gamp, CA 83623

BELT BUCKLES for coins, sionss, jewelry mountings, cut
Blones, clock works. Wholesale catalog 25¢ Eloxita, Box
726, Wheatiand, Wyoming 82201

ARFICWHEAD Making. VHS $29.95 S/H $2.50. Gommans,
Box 5012-M, Ceniral Poinl, OR 97502

HOBBYHORSE bulld Grandiather's originel complote
m;;ﬂmmn.wmmmm.cm

MAGI TRICHS, JOKES,
VENTRLOOLESM

VENTRILOQUIST Supples, Instruction.  injormatson
FREE! Dummy Catalog 52.00. Maher, Box 420-Pi, Litleton,
Colorade B016D.

ELECTROPLATIMG Textbook, Elctroplate M
Mon-matallics. $14.85 Detadls Free. Tropix, Palm Bay. FI.
I2008-0095

BUILD THE "ROCKIES™ CHAR - comiortable, southweast-
e design lor outdoors. Tha West's Answee To The Adiron-
dack Chair - plans $0.95 - Tosto Woodcrafis, Box 88117,
Colormda Springs. Colorsdo B0B08-E117

EASY-TO-BUILD PHASE CONVERTER. Starts fully lsadad
2hp motor, Plans $11.85 Money Oirder. . Castellanc, POB
26, Syracuse, NY 13209

LAMDSAILER PLANS - $15. Sae Advartisamant In Popular
SBcience. American Sand Yachi, T1B4 Hwy. 101, Yachats, DR
aran

INSTRUCTIONS, EXPOAT USA products, worldwide Mow!
Send $3.00. Inell Wilcox, Box 20858 Depl. 1, Philadelphia,
Panna. 15141

WOODEN TOYS: Compilete plana’instructons for B inter-
locking, shoabox site train cars, All 8 for only $10.00. Kit
#1900 "STUCKY" Train Sed, Box 30481, Honolulu, H BEE30

DOOR JAMMER preven loreed aniry, siop burglars cold,
Opens from out side for you. Plans $5.00 and siampad sall
address envelope to; Door Jammar, P 0. Box 542431, Dallas,
T TEI54

FREE! World's Leading MNowedty 1600 Jokes,
Tricks, Science, Sports, Hobbies Johnson-Smith, F-01,
Bradenion, FL 34206-5500

AMAIING MAGIC, Sensalional JOMES Famous Fun
Packed Super Catalog $3.00. Huey's, POB 505. Wallis, TX
TTass

MELITARY Medals Catalogue 51000 10 lssues $8.00.
‘Vermnon, Box 1560PW, Wildomar, CA 925051560
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FLAG CATALDG - $1.00. Browss 'n’ Buy, Box 504-M2,
Bohemia, NY 11716-0504.

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS, PIME, DECALS
Fres . Rush Skoatch. Stadri, 57P Laroy 5t
N.Y.C. 10014, (212) B20-2283

MY PET bumper sticker. Blus and White. $1.00. Sticker,
1313 South Shiloh, #103P, Garland, Texas 75042

GOVERMMENT AUCTIONS DIRECTORY, ANY STATE

§5.00 to: Joe Wisike & Associates, Box 24106, Apple Valley,
MN 65124

ANTIOUES, RELICS, INDIAN GOODS &
CLRMOS

FREE List o Serious Colleciors. 300,000 indian Arilacts,
Spaars, Pots. 50,000 Minerals And Fessils. Cadde Trading,
Box 669, Murfressboro, Arkansas 71958

FREE gift with first purchase. U.S. approval and wam list
sarvice, The Stamp Botique, P.O. Box 456, Madmson, M)
07940

TMHWWHMWM Box
1388-MA, Elizabethion, Tennessee JTE84

1,000 Stamps, 52 95, Guaraniesd worth over 30 a1 stand-
ard catalog prices! All-Diflerent. 55 countries! Money back if
nel delighbed. Approvals Kenmore OM-4TD, Miliord, MH
03055,

UNITED STATES 10 Mint Commemoratives 10¢. Approv-
als. Cornatta, OB 1508-M, Lake Placid, Florida, 33852

FREE sample plus caislog. JeMeries, 3480 Maddiabeli,
West Bloomfield, MI 48323

mlnmmmm
res. Krayco, B01 Sscond Awenue Depl 211
5!101

s

COLLEGE students and parents $billions scholarships
wnclaimed. We provide sources reconded message B00-582-
L

COLLEGE MONEY avadable! FREE information. Guaran- |

tead aid. Call now! (B00) S47-5764.

BECOME A PARALEGAL. HOME STUDY. FREE CATA-
LOGUE. B00-362-T0T0 DEPT. LB12T.

FREE CAREER GUNDE. Earm mora money with Success
Proven  Commespandences Courses. Granton
Institute, 2834 Adelaide Street, West Torono, Canada. MSH
1v3

mmmmmm Become a
protesasonal. [B00) 2T2-5680.

GUARANTEED Work| Honest/Lagitimate! Assembile prod-
wcts at home. 1-800-226-38011, K730

ASSEMBLE PRODUCTS At Homa! Workers Neaded Mow!
Many Positions, Call For Details. (415) 208-T744, Bxt. 105.

22982 Weokly Assembling Our Products Al Home.
1-800-333-3204 _ . . 415-432-2514 (Mesaage).

£30000 - $75.000+. Frea PRaeport!
EWWEMWPMFLWl

EASY Work| Excallent Pay! Assemble Products At Home.
Toll Free 1-800-467-5568 Ext. 5008

WMMIMMTWIM
Employmant Handbook — $3.00. international, Box 5730-
MFwnn-uBudi.Fl.m4.

POSTAL JOBS TO $60,886: Plus Vacation, Retiremant,
with proven system. Free details - Advancemant, Box 527,

Box B26PM, Banicla, Ca. 4510, 1-800-835-8535,

LOCHSMITHING, Universal School of Master, Cofmeapon-
dence and Shop Training, Box 214853PM, Sacramento, CA
S5

PLAND TUMIMNG PAYS - Plano

g, Learnid sasily at home. Free booklel. Milkes Bryant
School, P.0. Boal 19700, Sacramenda, CA 95819

tuning - Electronic organ

legal Irlnmg Free catalog.
TX 75287.

50 DIFFERENT Oid LS. batwsen 1861 and 1539 - §1.00. Ed
OLD US stamps on approval. Sherman, Box 15355E,
Philadelphia, PA 19111

OME! Twal Three! Cent Stamp Approsals.
Catalog. Kioster, 4164 52nd St San Deego, CA 82105

310-022, Fairfield, NJ 07004

ESRAEL 15 Different 10¢ Approvals. Sam Chazen, Box 666,
Delray Beach, Flonida 33447

FREE Gianit Bargain Slamp Catalog, Full O All The Lates)

ciive Stamps On Approval. But Only What You Like, Retum
,  Satisfaction Guaranteed Jamesiown Stamp
Company, inc., Dep't. EZ2PM, Jamestown, NY 14700-0019

FREE Wordwide Packal. Penny Approwals. Froshlich,
Box 1770, Pine River, Wi 4085

SCHOLARSHIPS, GRANTS, AND FINANCIAL AID FOR
COLLEGE! Send SASE: Monay Sense, 5306 Milks Drive
AEINA, Miami, FL

FREE COLLEGE TAPE External Degress BusinasaPublic
Adrmenesiration Law Graduate-Undergraduate Financial Aid.
[BOD}TES-D005 Extenshon B17 LaSalle Univeraity, Mandevilla,
LA TO470-4000

UNIVERSITY DEGREES Withoul Classes' Accredited
Bachelor's, Masier's, Doclorates. Free Revealing Facts!
Thorson-Pi2, Box 4TDB8E, Tulsa, OK T4147.

300 woridwide stamps §1.00, Approvais. White, Box 999
CA, Dunedin, FL 34857

PLAYS, SONGS, MANUSCRIPTS

§1,200.00 Cash Prize. Posms Wanled For New Songs -
Recordings - Publishing Broadway Music Productions, Box
Td3-PM, Sarasota, FL 34278,

MUSIC INSTRUCTIONS & INSTRUMENTS

VIOLIN, GUNITAR, slc, making maberials, accessories,
books. Catalog, $1.00. Inmmumm&m Box
58037, Tulsa, OK 74158

MAKE a Thing . .. Make a Living . . . Study
DESIGN

526 PENN AVENUE, DEPT. 62, PITTSBURGH, PA 15222
OR CALL 1-800-525-1000

SCHOOLS

ACCORDION Top Brands, Cordovoi, Buy Direct Treman-
dous Discounts. Trades, accepted. Free brochure PM,
Accordion-0-Rama, 18 West 159th Sireet, New York, NY
10011, Phone 212-675-0089,

HIGH SCHOOL AT HOME, MO CLASSES. LOW MONTHLY

M 45000, Catalogs 313-FEE-B080—800-125- 1822

WiN COMSISTENTLY Poker, Blackjack. Dice. Bingo.
Write: Vernar, B20 Coriander L, Torrance, CA B0S02

merty
TAYLOR, Box 949, Dept. 19, Mason City, 1A 50401, 515423
5242

DETECTWVE Homa Study Courss. Fres lapsl pin, certifi-
School,

cale, greal future. Prolessional Investigalor Dept.
GPP'BI Box 41256, Los Angeles, CA 90041

SUCCESS NOW! NEW! EXCITING! Easy algorsthrmic, visu-
slization techrigues! Apply 1o anything! A “must heve"
publication! Fush $19.95 (incledes workshests, graphic
devices, and money-back guarantes)! LeStangel
Publications, 1034 Riverbend Dv. #12, Hartford, W1 53027-
461

FINANCIAL INDEPENDEMNCE: Mo interest loans, credit,
ate. Complate tacts for $250: L Yesinglon, Paula 5t
Escondido, CA 52027

140  POPULAR MECHANICS

RESUME WRITING GUIDE $3.00. Khalil, P.0. Box 279,
Spotswood, N 0AE84

AVIATION CAREERS. FAA mesting aifpon expansion
plans in 50 states. Hundreds of openings. Qualify Tor free or
paid tralning. Complete current Rstings and applications
available. §3.00. Govemnment Access Publications, 1013
Spencer Ave., Redondo Beach, CA B02TT

UNEMPLOYEDT Get hired fasl! Results guaranised!
Jobhelp, TZ3-M, Disston, Philsdsiphia 191114322

FOR INVENTORS
PATENT AND DEVELOP Your invention. Fagistersd Pal-
ent Agent and Licensed Enginesr, Send for

Professional
FAEE PATENT INFORMATION Every inwenitor Should Have.
Richard L. Miller, 12 Parkside Drive, Suite-M, Dix Hilla, NY
117464879, [516) 489-4343.

PATENT IT ECOMOMICALLY! Fres details. Licansed since
ISSI. Aaner Assoclates, 2008 Fondulec, Richmond, VA

Free informaticn. 1-800-748-6216

INVENTORS! Your first step is important. For FREE advice
call ADVANCED PATENT SERVICES, Washington

ALL New |deaaProducts. Fres patenting, development
and licensing package, call Davison & Associates 1-800-877-
8382

PATENT SEARCHES. FREE Detaits. PatentFinders, Suite
185-8, 3220 N Strest, N.W., Washington, D.C. 20007.

INVENTORS - Eurska Solutions pays to showcase patent-
ad invantions! Patentabls idess considensd also, Fres infor-
mation 1-800-868-3255,

INVENTORS: Call TLCI for free informationinventors
Hevesbatier. 1-B00-468-T200 24 hours/'day - USACanada

INVENTORS! Call IMPAC for free information kit LISA/
Canada: 1-800-225-5800 (24 Hours!),

m*lmm-tummulh
information  Advantage,”

OVERSEAS. To $1000 Daily! FREE |is1. ZINCPO, Box 585,
Daartsorn, bl 48120

=15 PM, Woolworth Bidg,, Mew York, NY 10279

LEARN how io ofter your imvention for sale or licanse. Free

bookiel outlines proceduss, royalty rabes, requirements.
Keasler Sales Comporation, C-8-IW, Fremont, Ohio 43420,




REAL ESTATE & FARMS

REAL ESTATE FOR SALE . .. Hunting & fishing ratraats,
lskts & rived camps. all bypes of wildermess proparties . Call
or write for our NEW FREE CATALOG showcasing thou-
sands of real estate values nationweda! UNITED MATIONAL
REAL ESTATE, 4T00-PM Ballaview, Kansas City, MO 84112,
Ph: Toll Free: 1-800-595-1000.

CALIFORMIA. Lots. Acreage. $50.00 Down. $50.00 Month-
Iy. Box 35201, Los Angeles, 90035 .

HOATHERM IDAHO. 510-20 ACRES. Beautiful Mortwest
forest and lake country. Hunting, Fishing, Recreation, Fe-
limsment, brochene. MATIOMAL ASSOCIATED
PROPERTIES, 1111-ME Sherman, Cosur drAlens, ldaho
B384, {208) 664-8161.

GOVERNMENT HOMES from §1 (U repair). Dalinquent tax
proparty. Repossessions. Your area (1) 805 5828000 Ex.
GH-20024 for current repa list. b

ARKANSAS - FREE CATALOG. MATURAL basuty. Low
taxed. The good [He lor tamilkes and retirement. Fitzgerald-
Oisen Reattors. P.O. Box 237-F, Boonoville, AR 72927, Call
lolHres (B00) £32-4585, Ext. B41P.

GOVERNMENT LANDS

GOVERNMENT LAND OPEN TO CLAIM, 20 1o 40 acre
locations avallable for §$20 government lee in Alaska, Arizo-
na, Arkansas, Calilomia, Colorado, Flonda, ldpho, Louksi-
ana, Mississippl, Montana, Mevada, New baxico, Oregon,
Utah, Wyoming. For complete instructions, maps, fifing
ftarms and telephons helpline sand $20, or for mone informa-
tion sand §3, Publec Lands Title, P.0.B. 2845-X, Port Angeles,
WA, SE3E2

BUY IT WHOLESALE

ROLEX PRESIDENT SUBMARINER Exact Replicas. Cual-
ty Watches. Wholesale Prices. Brochure. 1-800-553-4334,

BELTS, Buckles, Hat Tacs, Jewalry, More, Complate line
fast sellers. By Profits. Complete dealer set up. Color
catalog §1.00. Anchor, Box 3958-PMA, North Providence, Rl
s

EARM MOMEY sefiing Gold and costuma jewelry, rings,
watches-Buy Direcl. 130% Below FRatail Catslog $1.00.
Anka-PM, 40 Freeway Drive. Cranston, Rl 02820

CLOSEQUT Jewekry & Crafi Supplies. [Catalog
Rousssda, 107-1631 Dow, Arington, MA 021747180

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jeweiry, Gold Teeth, Rings,
Diamonds, Walches, Sitver, Platinurm. Mail Articles Todsy.
From gift with Information. Chicage Gald & Precious Metals,
10 South Wabash, Dapt. 858, Chicago, 0603,

TAKE MO CHAMCES. Deal with oldest, most reliable firm
In old gold business. Established in 1334, We buy Gold,
Sitver, Platinum, Dismonds, Cash. Free Informa-
tion: Rose Indusiries, 28-A East Madison, Chicago 60602

TALKING Waich- Experience the |latest achiswement in
Woice Synthesis. Send 53500 each to: D. Burton and
Associates. 4818 Michello Drive, Hanmer, Ontarss POM 170,

FREE information Starter & Alternator Rebuilding. Box
422, Saymaur, TH 37885

FREE Brochuret. Repair Al Conditioning, Raefripamation,
Gas Heating, full instructions. Doolco, Inc., 11252
Goodnight, Dallas, TX T5226, 1-800-886-COLD.

PLASTERCRAFT ... Profitable Home Business 3000
Malds Availabia, Details, Lynnatte, 82510 Mantpark, Mentor,
Ohicy 44060,

“SMALL EMGIME REPAIR." Parts, Books. Fres BEst
Smith’s, B13W Spring, Weatharford, TX TE088

VEMNDING MACHINES. Mo selling. Routes sam amazing
profits. “Big Calalogus FREE." Parkway Corporation, 1830
PME Gresrmpring Drive, Timonium, Margtand 21003

NEW! GROW EXPEMSIVE PLANTS. SELL FOR 2,000%
PROFIT. Fres indormation. Growbiz, Box 308-M2, Saminary,
MS 38479

TAKE PICTURES for profit. Camera Ventures, Box 771,
Lamar, GO B1052

MARLORDER Books. 1.000% Profil. Salectco. Bex 1140,
Cloarwaler, FL 34617

$500.00 FROM ONE SACK CEMENT! FREE Pictura Froof,
BRMNCO, Box 1082-M, Heaperia. CA 52345

BIG PROFITS! REPAIRING WINDSHIELDS and plate
glass. §70,000 yearty. Call 1-800-441-4527 for FREE delails,
Giass Technology, Inc., Dept. 2P, 434 Twmer Dr., Durango,
CO a1

$40,000 DM 14 ACRE] Mew Hydroponics - inexpensive,
pleasant, practicall Free infformation. Robin's. Box B81604,
Franklin, TH J7068-1804

§1,000 WEEMLY AR TOOL REPAIRING. Insiructions,
Parts and Tools Wholesale, Free Details. Box 534, Wichita
Falls, TX TE307

VINYL'S whore the money is| Professionally repair, recol-
or furniture, Quick, sasy. Two 520 jobs 8 day eams you
$1,000 a month. Homes, cars, offices, restaurants. Start
garning in a fow days. Details free. VIP, 2007 Montrose,
Chicago B0818,

MAKE EXTRA MONEY DURING YOUR SPARE TIME] Eam
wisaicly commisskons showing our sxciting line of Calendars.
Paens and other popular Advertising Gifts. Prompt, parsonal
service from AAA-1 firm. Our B2nd year. Mo axparience

. Mo invesimant or Collections. Sel your own
hours. Full Time Poteniall
MEWTON MANUFACTURING COMPANY, Depl. MA24245,
Mewton, lowa 50208, 515-792-4338.

IMPORT-Export opportunity, profitable wordd-wida, mail
order business from homa, without capital. We ship plan lor
no risk examinalion. Experiencs unnecessary, Free Reporl
Mallinger, Depl. W2T03, Woodland Hills, California $136T

WACUUM CLEAMERS “Discount Prices” Mew Rainbow
$690.95. Kirby, Fiter Queen, Tri-Star, Panasonic, Royal,
Oreck, Detalls: ABC Vacuum Warshousa, 8720 Burned-PM,
Ausiin, TH TETST. (512} 450-T643.

<.~ INTERESTED
M CLASSIFIED ADVERTISING?

mmmwuwmw
Can Maka R Work Far You. So Order Taday. Only 51,00 Plus
¥ou'll Rleceve A §2 00 Coupon Refundable With Your First
Crder. Send To: POPULAR MECHANICS CLASSIFIED, Depl
5. 250 W. 65th Strest, New York, NY 10013

ADVERTISING AGENCES, ADV. SER.
MALNG LISTS

ACTIVE NEW OPPORTUNIST MAMES! GUARANTEED!
FAST DELIVERY! MIXED STATES! 200%12; S00518; 1000/
£30. DEALER'S CO-0P, BOX S26-PM, GRIFFITH, IN 48318 1-
{E00)-0E2-0405.

FREE SAMPLE! OPPORTUMNITY SEEKER/MLM MAMES.
VENTURE-LF, BONX 138, RIVIERA, AT B6442 CALL 1 (800)
G26-TO60 VISAMC

BEST KNOWHN BUYERS + OPPORTUMISTS Mame Lists

available, 200-510, 500-515. 1000-§25. Big Key Printing, Box
23502, Richifield, MN 55423

EASY cash incoma. Giant profits from small homamads
bookists. Parlect home business. Free proofl Eagle
Publishing. Box BMP, Caspaer, WY 82601,

BECOME A REAL ESTATE APPRAISER. Home Study.
Earn Professional Designation. Free Litersture. S00-362-
7070 Dept. RENZT

LET Tha Govermment! Finance your small busingss
Grantsioans io $500,000. Free recorded measage: TOT-448-
@500, [KL3)

S35 DAILY “CHROME PLATING" Auto Parts. Moborcy-
cles, inexpensive, sasy, (Froe) information: Chrome Plating,
Box 2285, Waldorf, Maryland 20804

#4 BUSIMESSES - many with no investmant $5.00. Box
3708, Simi, Calitornia 53093
THE Gowernment Will Finance your emall business. Frea

1o $500,000. Free recorded messaga: (S04) B4T-
8352 (MM1)

“JUMKED" Tires §1.00 Pound? (Sand Siamp). Le Valleys,
B1191-E, Wildwood, FL 34785

MAKE Rubber Stamps. Highly Profiable. Free details.
Stamper. POB 22808 (GC), Tampa, FL X822

14,847 HOMG KOMG-TAIMAN Products Chaap. Small lots.
Some samples free. Harbor, Box 1T18PM2, Yuba City, CA
95992

MAKE Rubber Stamps. Highly Profilable. Free details.
Stamgper, POB 22809 (GX), Tampa, FL 33622

BAYE on quality printing. Mallbox Shoppaer, 17 Chapman
Road, Wakefield, Ma 01880,

BARCO Type Founders. Type and Aubber Stamps cata-
logue. Mail §2,00 miundable on first order. P.O. Box 1011,
Bansanville, 6106

TYPE for printing and stamps. Catalog $2.00 deductible
Quaker City Typs, ALD. 3, Box 134, Honeybrook, PA 18344

RLUBBER Stamp Makers. Letierpress Printers Supply Cait-
alog. $2.00 Deductible. AcmaStar, 1720 N, Marshiield,

Presses, Mew and Used Supplies. List $1.00
Tumnbaugh Printers Supply. Machanicsburg, P& 17055

MAKE YOUR DREAM COME TRUE, EARN 575,000 YEAR-
LY REPAIRING LARGE CRACKS N WINDSHIELDS AND
PLATE GLASS, NOT AEPLAGING THEM. CALL TOLL FREE
1-B00-826-8521 (USCANADA} OR WRITE: THE GLASS
MECHANIX [NC., 10170 NW 47TTH 5T, SUNRISE, FL 333851

[EARN $500 WEEKLY mailing latiers. Frea Dalais. Omega,
Bax 4303-A, West Covina, CA 91731,

MAKE S15000 MONTHLY! Easy Mo ifestment
MeDowell, Box 5520-A, Diamond Bar, CA& 81785,

HYDRAULIC JACK REPAIR MANUAL, CATALDG $10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEKAS TB520-4157

RECYCLE METALS. NO, NOT BEER CANS! Easy 5458
weekly! Froa information, Recycher, Bax 681804, Franklin,
TH 37068-1804

PIAND Tuning guickly laarmed with home study courses,
Diploma graniad. Amaerican Tuning School, 17050 Talter
Dirivvar, Morgan Hill, Calif. 55037,

$322.00 From Square Fool Plywood. [Huge
Revealing Prool $1.00.  (Refundabla).
Bridgewaler, Mass. (E24-2009

Demand]
Woodwin,

START A& Million Dodlar mail order business. We drop-ship
2955 best selling products, Lowest below wholesale prices.
Irmamediabe dalivery. Spectacular home business oppariuni-
ty. Fres Book. SMC, 5401 Do Soto Avenus, Dept. 20-38,
Chatsworth, CA 813114581,

[FREE) INFORMATION! BATTERY OUTLET, BOX 3300,
HICKORY, N.C. 28603-3300.

$1,000'S POSSIBLE, FREE. Stampad snvelope: Progress.
Box 53248, Los Angales, CA 800893,

HOME Assembly Work Available| Guaranteed Easy Mon-
oyl Froe Details| Homeworker, Box 520, Danville, NH 03813,

ASSEMBLE PRODUCTS AT HOME. Many opporfunities
paying High Weakly Profits presently avadable without
vestment. Write: Businesses-B, Box 9008, Baldwin, Mew
York 11510-5008

15,000 PRODUCTS Aslan Faclories, Lowes! Prices. Deal
Direcl. Free Report JHC, Depl PM292, 8211 Mall Route,
Simking Spring. PA 19608,

RECORD VIDEOTAPES ... At Home. 55000 Monthly
Possible. Ho Pomography. Free Details. Write: CHMS Video
Compary, Depl. 17, 210 Loma Square - #1683, Birmingham,
AL 35218,

$10,00000 MONTHLY TAKING PHOTOS al home!
Photopro, 1671 Crenshew #2358, Torrance, CA 90501,
Racorded info: (213) 5400967,

$200 - 3500 weekly—AT HOME!N No gimmicks—Details
50¢ [coin). Homeworkers-B, Box 32387, PBG, FL 33420

ASSEMBLE PRODUCTS A1 Homal Workers Needed Now!
MWMGHFHDH.&JHEI-M-HH Ext 101.

RECEVE MLM COMMESSION
{:Imsmhmhrplmhmm 1134
Miramaonte, Mountsin View, CA B4040,

SILKSCREEN T-SHIRTS. Instructional video. Froe detaits,
Curmat Philmons, 8017 MeDermed, Houston, TX. 77025

GET RICH! Secre! lew smashes debls—brings Cash,
Credit!! Details 50¢ (coin). Wealthkit'B, Box 32398, PBG, FL
33400

$500.00 HOURLY Taking Photographs For Mel Mo expari-
ance noeded. Fria Fepart call recordad massage: (303) 674-
855

EARN 53000 MONTHLY STAYING HOME! Free Detajis:
Direct, Depl. PR0232. Box 330370, Kahulul, HI B6T32-0370

BUMPERSTICKER Printer. Cheap, simpla, portable. Frea
details. Bumnper, POB 22791 (GC), Tampa, FL 233822

“MONEY " Lucrathve! (Fres Booklel). Sources,
PM-Z, Box 201332, Davie, FL 23529

$300.00 PER DAY for MARLING LETTERS! Details 50
{cain). Moneymakers', Box 32358, Paim Beach Gardens,
FL 33420

MEW! 2000% PROFITS - in Moldmaking/Casting. Free
infonmation: Casterafter, Box 18586(MZ), Memphis, TN
28156-0588

S1804 MONTHLY Buy'sell ussd cars (spare-time) FREE
Datails. Autonet, 507 Oak Drive, Friendswood, TX 77548

$400.00 DAILY from your telephone angwaring machinal|
Kerver talk to anyone] Details 50e (coin). CommTech-B, Box
32308, Palm Beach Gardens, FL 33420

BIG MOMEY REPAIRING AUTO 'WINDSHIELDS. Supplies
and Inloemation. Grubbs Glass Paich, PO Box 243,
Monticello, AR T1655. 1-B00-243-2213

CARDUSEL malodies| Original old merry-go-round music
on taps. Calalog free! Country Carmival, Box BETS (PRAL),
Salern, MA 07971

LEARN Sawing Machine Repairing. Mon, Women.
Lucrative Profits. Grisslin Correspondancs Schoal, Box
5104, Spencer, lowa 51301,

{Continuad on next page)
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FREE SUBSCRIPTION. Simpla, successful homa busi-
negsos. BER, Box 578, Cleveland, Texas 77228,

"HOW TO MAKE MONEY™ Boolks in all categories. Cata-
log S2.00. Pianobarm, PO, Box 1234-PM, Walsmmill, NY
11976

MAKE Leisurs Furniture, (Eagy, fun, profisbiel) Write:
PYC/PM3, Battie Ground, Washington B8604-0010

ASSEMBLE Computars! Experience unnacessary. (Easy,
profitable.} Write: CompuBildPM3, Battle Ground,
Washingion

EARMINGS Uniimited’ Mail Dur Burglar Alarm Advertise-
mants From Homa! ABM Merchandising. Box 58314-PM,
Chicago, lilnoés 60655

T-SHIAT PRINTING MACHINES - mmm
sional milk screen prnding equipmend Inexpansive. Bro-
chures, prices, information, $1.00. Calco, 12207 NW 35 5i
#102-PM, Coral Speings, FL 3065

UP TO 5586.00 A Day Can Be Youwrs! Call Our Amazing

Aecorded Message For Your Completely Free 165 Page
Book - 1-318-367-2583, Ext. 100.

MONEYMAKING Home Mailorder Opporunities! Free
Cataiogl FPS, BX116F, Toronio, Cansds MAY-2L5

GET FREE MOMEY! Privale gramis Foundaiion give-
sways Loans. Milions svsilable Sources, Box 5520-A
Dimmicnd Bar, CA 31765

DSCOVER “Instant Mailordes " Money in every mall? |Get
your sham.} Write: Owen'PM3, Battle Ground, Washingbon
SAEN4-D010

HEON, COURSE WITH FREE VIDEQ! NEOMICS, BOX
4410, ARLINGTON, VIRGIMUL 22204

TYMSTS - Hand Addressing. 5500 Weelkly Posaible! Write:
Mational, Bax 104-PM, Islend Park. New York 11558

PERFUME - To 90% Finast Quality. Uinlimied
Eamning Potential Sales Kit - §1 [5H). Clark’s. Box 851E,
Shokie, IL S00TE

4 HOME-BASED BUSIMESSES You Can Stan. How-To
Manyusl $6.95 GRANGER, PO. Box 854, Hillsboro, N.H
00244

uummummmma
" ettvariinng
Reguest, PO Box

INFORMATIOMIDEAS owver 25 parl-lime businesses
$8.00, Booklel, Box 462, Montezuma, 1N 47862

S50 HOUR Small Engine Business Manual 1000 Alisn,
P.0. Box 2306, Scarboro, ME 04074

WHOLESALING OPPORTUMNITY! Eamings Linlimitea With
No Experionce Necessary! FREE, Exciting Details' RJM
Merchandising. Box 150E, Agawarn, MA 01001

AMAZHG WEALTHI MEW REVOLUTIOMARY Product!
EASY AUTOMATIC Markating Program! 1-800-365-5081
Ascording Dept. 04

WORK FROM HOME. £500.00 WEEKLY + send §2 + SASE
o: Stylus Indusiries, P.O. Box 1367, Prova, UT B48017-1367

1001 WORK AT HOME JOBS. Send §2. + SASE 1o Knaght
Press, Box 80, FL. Thomas, KY 41075

SELF-PUBLISHING LEARMING KIT! imagine Writing/ Pub-
lishing: Booklets, Nevwsletiers, Fecipes. Sedl through Mall
Oirder! Homebased | Easyl Profitabile! Kit includes: Compre-
hansive Guide, Instructional Audio Cassafie and Sampbes.
Enciting Details Free or Order Today! £29.05 ppd. (Guaran-
tead). Firesica Publishing, Box 130-PM1, King City, Omaria,
Canada LOG 1KD

MAKE 25,000 MONTHLY! Simpls! No investment. FREE
Packat: CBC, Box K-354, Tenally, MJ 0TET0

EASY CASH writing simple fillers for magazines and
newspapers. Book explains all §$3.00, Ephrem Bourgeods, 24
Canier Ad, Cheticamp, Nova Scolia BOE 1HO

SUCCESS] MOMEY! POWER! You can have it all. Free
Information. Perking, Cordefia Circle, Box S82PM.
Wiltsraham, MA 01085

RECYCLE EVERYBODY'S THROWAWAYE (§1,000 weel-
I¥lh. Learn how. Recycling, T23-M, Disston, Philadelphia,
191114322

5200 - 5500 WEEKLY
151708 Wilmot, Tucson, AZ BET12

MAKE §rs000 EVERY WEENEMD. Free Information
Consumars’ Choice, Depl. PM-2, Box 504, Ormond Beach,
Florida 32175

HOMEWORK,

REACH 33 Million customars in 45 states. 4,000 newspa-
[pears, undar §1 par paper some states 1-800-868-3051 24 hrs.

SKYROCKET YOUR INCOME! Over 50 Hot New Money-
making Systems Aevealed. Free Delails. Moneykil-A, Box
30022, Norihbridge, Charaston, S.C. 25407,

#1 MOMEY Maker Spare Time! No salling! No imvenigry |
Publicly documented seven wesk §19.919 income! Frea
s cassetie and FReporl reveal everything| Raal Monsy,
111-PM, West Topa Topa, Ojal. CA 53023

taids FREE! 206/256-0742. Write today to: Rensw-All, Box
A506PC, Vancouver, WA 98682

MAILDADER CAREER: Fantastic Opportunity To Stan
Yiour Orwn Profiabie Home Based Business!—Withou Capl-
!, Withoul Experiance—Choose From Three Exclusive
Programs. Fres Details! Bufier, 45MZ2 Buiier Drive,
Glastonbury. CT 06033

MAKE HOMEMADE BOOKLETS. I've samed $187.000
wilh mine. Frea information. Faloon, PO, Box 5330,
Sevierville, TH JTE84

“WENDING™ withou! expensive machines. Place counter
snechs in slores, collect Cash. Inlormation $8 and SASE.
Krauss, Box 601174, North Miami Baach, FL 33160

RAGS TO AOLLS! incredibiy Sirmple Method Took Wei-
fare Level Teacher Ta Waahington Poat intarview Ard Cash
Purchasad Have Helpad Thousands! 1l Help
You. Free Heavlly Documanied Prool. CFE, P-M2 812 W,
1. Cofteyville, KS 67337-3802

¥500+ Weakly Mailing Latters . . ... Guarentasd Faychack
by US, Comoration! Write: DTC, Box 1245-PR2, Drark, AL
IR0,

HANDYMAN BUSINESSI] 5trt cna intel with less
cosl. Fullipart. Guidance paciel $16.95. CH5. Box 3743
San Luls, CA G3403-1743

SELF-PUBLISH, Financial Freedom Quickly. Fres Report:
Enterprisa, 05 Tarrytown, Sulie 337, White Plains, New York
108aT

AMATING, Customized Businass Software, Maks Monay!
Write: TEU0 Caming Real #1-112. Miamk, Fiorida 33143

EASY Businesa. Earn §1,000's Waakly. Froe details. Write
or send stamped addressed ervelope: Toddeo, 4218 W
Ohiwe Avenus, Burbank, CA 91505

MALORDER OPPORTUNTIEES
MILLIOMAIRE Mailarder Expert Féveals Moneymaking
Secrels. Free, exciting hour cassetis: Msl Powers, No
Holiywood, California 916089
BEEMEEPING EQLEPMENT
BEEXEEMNG EQUWPMENT Fres Cainlog Bes Farm,
Route 1 Dept. 77, Moravian Falls, NG 28854

GROW Hair 4 moniha. New Discovery| Box 1213-C. Malati
1299, Philippines.

BALDINGT Find Out What ¥ou CAMN DOV 1-800-250-1283
24 Hours.

YOUTH, atiractivensss, palenbed
Baox 148184, Chicaga, IL BOG14-8164

HAIR analysis now svailable by mail. Reveals the cause of
hairioss mnd whal 1o do. FREE tests; Call or write: Anagen
Halr Clinle. 33 Walt Whitman Fosd, Hunlinglon Sta., M.Y.
11746, 1-000-AMAGEN-§

200 demils Wilkon,

ANTWFREELE RECYCLING
ENHANCE Tha Environment And Your Incoma. As Little As
§105.00 Per Month Can Qanerats Lip To §125,000 Per Year
And Mare. Call 1-800-621-2751.

HAIRPIECES Save § Wiita Parry King, 2730 Octavia 5t..
San Franciscn, CA 84123

OF INTEREST TO ALL

OPERATE HOME BABY SHOE Bronzing business Polan-
tial unlimited! Kits, Suppiies, Stare Displays. FREE miorma-
tign. 1-813-655-00348

EARN up to $2.000 monthly mailing batters. Froe Details
Letters-TH2, Box 1621, Spring, TX 77353,

START your own Bumper Sticker Business. Fres Details.
Stickars, 111 5. Shiich, #100P, Garland, Toxas 75047

GET ¥YOUR SHARE: Governmant Downsizing! §1.00 {re-
fundabés) Hesitage, 2430 JuanTabo, Suite ZT0-A2,
Albuguergue, MM §7112-1887.

WANT home business ? Get proven training! §1: Success,
41 Chagel, Dept. 121-PM192, Neadham, MA 02152

BE YOUR own boas| Make big profits selimg over 2500
tass-salling Qiff Marms. novellies, My canfod memhandiss.
Fres ilmrwiure. The Right Place. 1403 Yiers Lana. Hanower,
MD 1078

S5.00POUND PAID For Scrap Aluminum? (YES. . Frea
Dwtaits!) Write Amariscrap - PMZS2. Alaxandria Bay, New
York 138070127

$1000 DAILY possible! Sell-publish your wey to riches!
Frea gatalls. inioPress-PM, Box THY, Kingsires, 5C. 28556

STOP SEARCHING! (13} amazing ways io 0wn your own
business. FREE defails! Publications-To-You, T4M W.
Forest Homa #100F, Greenfield. Wisconsin

THE SECRET of how o make mangy wilh & vileo camera.
Free detaids: Hollermeser, 7505 W. Yale Suitle 2802-PM,
Denver, 0 80227

JOIN HOME-WORKER'S ASEOCIATION - Gat FREE lists

“iegitimate” compansas offering home-amployment! Write:
Joblist - PM282, Mexandria Bay, New York 138070250

mm"ncrdlnnwhiﬂnrlm‘?wﬂm
proven plan, Fres details. GoldWorks-A, Box
Northbridge, Charleston, 5.C 20407
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“HOME BUSINEES GUIDE." Publicize your business, craft
or service. $10.00 brings guids 1o Products, networking and
how-to's. HIB.B., Box 400-166 Closter, M) OTE24

PROFITABLE Gold Foil Prinler. Parsonaiite bDusiness
cards, pancils, maiches. Fres dedsils. Gold, POS 24986 (GG),
Tampa, FL 33623

BUMPERSTICKER Printer. Cheap, simple, porimbée Free
details. Bumper, POB 22791 (DD), Tempa, FL 336322

EARAM 3500 WEEKLY mailing lettars. Fres Details Omega,
Beoxe 4308-AM, Wast Covina, A 81781,

HIGH Prafits With Custom T-Shirts And Caps, Transher
machines. suppliss. Press, POB 22809 (GG). Tampa, FL
37

1750 Monaymaking Opportunddies investigated - T sucel-
lent! Radwood ingtitute: 415-855-8162 (reconding).

MAKE Money With Your Camera. §5.00 LSASE infoco,
P.0. Box 1251, Hightstown, KJ 08520

FREE PRIVACY CATALOG. Cash income opporiunities.
Hiding assets. Secret loans. New identity. Eden, Box B410-
PC, Fountain Valley, CA B2720

mmwnmmmuﬁ- Aaspect
“Tap Tha Power Barmath The Surface.” Newly Published.
Amazing resulis. Guaranieed. Mail §5.00. Excursion, 530 N
Tusdin Ave., Suite 15044, Oranga, CA 92867

ABSOLUTELY AMATING! Make Ball Poini Pen marks
“Wanish” from clothes |#127-M202); Incresse Auto Engine
Life! (#241-M202); Valuable tips lor Frequenl Travelens
(#319-M202). 3399 sach fem. Send name, sddress, [em
Numiber: Summarion Preas, 3983 8o McCarran Bivd., Bulte
440, Renc, NV B3502.T510.

HEW! THE HAMBURGER COOKBOOK - owar 200 qubck,
sasy ways to fin it} DeSicious! §5.95 John, 11675 Valewood
Drrive. Wictorilse, CA 82382

FREE information - Flea Control. Prevent Trash Spitlage
By Dogs. Controd Ferocious Dogs When Walking. 1-800-336-
B3aT.

TURBO MINI CAR VASUUM Plugs into cigaraite lighber!
Slesk design guis evary nook and cranny! $16.95 US
Edgewater, Box 1526, Port Mchielll, B.C. VON R0, Canada

MAIL order magic! New profit ideas revealed! Free inlor-
mation! Jumey, 4230 Redondo Baach, Bivd.. Tomanca, CA
0504

EXCITIMNG Raport Tells How To Find international Pen
Pals. Send 55 And SASE. Krauss, Box 801174, Morth Miami
Baach, FL X3180.

FREE Catalog! 33 ways 1o earn axira money &t homa
Wirile: Riadniin, Box 4601-B, Mesa, AT B5211

“EASY WMIOMEYT" Taking Snapshots. Sond SASE 1o
Globad, 1404 Owachita 67, Camden, AR T1TO1

MAKE bag meoney working al homa! Repor tells how. Free
details. Diamond Books, 8732 E. State #281, Farl Wayna, IN
ABH15

POSTAGE SAVINGS GUIDE (sant First Class) guarantess
5Py postage savingsl §5 (refundable), Guidebaok, 1304
Duford, Kaysvilla, Liah BaCOT

DEKIMASL Weight Reduction Program Money Back
Guaramiss. Send 31000 1o: J & J Associstes, Bow 128,
Ahoskee, N.C. 27910

BECRETS THE IRS hopes you mnever resd $3.00. OW
Saaris, 6713 Martindale, Bowia, MD 20715,




DRUG RAID SEIZURES: Buy Dt Chaap! Cars, housas,
mm:wwmmmmcu-dmm
1.

BAVE BIO MOMEY DN MORTGAGE INTEREST! Send long
BASE: Money Sense. 306 Mils Orive #6018, Mismi, FL
AT

ITALLIAM sauce and meatball recipea with delicious vania-
liona. $3.00. MLW Associaies, 1078 Christy Lane, Webster,
WY 14580

GOVERANMENT FIMANCING, Loans Grans To §1 000 000
Froe Meszage T14-405-7547

JEEPS, Trucks from §52.50. Low as 2¢ on doflar. Buy in
your ara. Dimctory $3.00. Guaranised. Surplus, Box 1408
P, Holland, M| 48432,

LOANS BY MAL

BORROW 3500 - $40,000! “On Signatune!” §7% Eligitls!
Fres Application: National, Box 7627, Long Baach, CA 80807

BORROW $500-$40,0001 “Cvismight’ on Signature. Keep
indlafinitely] Action, Box S486-A, Duamaond Bar, CA 51765
MOMEY Problems? Free Book describes Loans, Cash,

Governman! Grants, other benelis, svadable 1o indridials.
Write: Associsbes-AX, Box G008, Baldwin, New Yok 11510
D008

BORAOW $100 - §100,000! Fasd! Confidentiall Giendass,
Box 260279, Plano, TX 75026 - 1-800-444-5509

NEED-A-Loan §500-5100,000,00 Bad Credit No Probdam 1-
BO0-441-3012

LOANS BY MAIL. Freo Applicathon! Custzal Co., Box 537,
Walla Walla, WA 29062

BORROW S300-$100,000 By Mailll Fres Dataids! Write:
TRE, Box 1088, Clearwater, FL 34517

NEED MONEYT Bormow 5500 10 Milliors Quickly. Busi-

reas-Fersanal. Everyone Wisicome. To Qualify Fiequest Froe
Application. Write: JDP. Bax 430, Botking, OH 45308, Call
(415 B96-1338.

CASH HOTLINE LOANS Uip To Your Yearky Incoma. Fast
Approval With Proof Of Employmaont 312-585-0519,

FREE Money!!l £25000,000 Monthly from Govermment
and Privale Foundations. We helped secure $400,000 st
manthil Frea Application: Granis, POB 1606-PME. Ozark. AL
BEIGD, (205) TTL-0000. Ext: P2

RANDERS . . . of iost loves and missing persons, Mail §1.00
and SASE for info. to: P.O. Box 161, Winamac, IN 45856

COLLEGE DEGREES, High School Diplomas. Authentic
locking nowelty, Free Cotaleg Depl PM-135, Mational
Cartificate, 126 13th S, Brookiyn, NY 11215, (T18) TES-8803
(24 Hours) FAX T18-865-3400

BAD CREDIT? Repair | yoursel!! Froe miormation, SASE
LA, FOB 7440, F1. Gordon, GA 30905

WILLS By Mai. Sand For Wl Planning KL, MBT
Productions, 4 Mandalay, Sprngheld, MA 01118-2025
Specily Indhvidual, Married Wil

DELICIOUS Peanut Butter Candy, $2 00 SASE Box 13408,
Hew Iberia, Louisiana T0582

BOUNDARY WATERS JERKY. Don't satiie for lsss, sand
for the very besi, B'W. Jerky Recipe. Guaranised. $3.00
SASE. Infoldall, 2708 Pearson Pkwy., Minnesapolis, MN
55444

DEBTS? Gt Out Without Borrowing. Free details. Debis,
Box G304, Athans, GA 30604

HOT milk cake recipa! §3.00 SASE P.O. Box 6323, Falls
Church, VA 22040

COMPUTER-Erass bad credil fres instantly, legally, Free
details: Gold{Pad), 13850 Ventura, Sherman Oaks, CA 91423
THIS IS & SCREENED AD|

LET Your Advertsament Acheave Tha Sama Efectl For An
Aadstional §50 00 Par Advertisement You Can Order Gur
Screening Process Same Price Applies To Al Advartiss-
ments Mo Matier 'What Size. Small Or Large For More
Information Call POPULAR MECHANICS CLASSFIED—
212848-2167.

HEARING AIDS - GUARANTEED LOWEST PRICES! No
huge commissions. Haoma trial, terms. All makes. We're the
oldest, bigges!, best. Cusiom instrumant specialisis. Free
information, 1-800-123-1212, Lioyds-PMC,

FREE HEARING AID CATALDG- Save ' by maill Write:
“MoneySavers”, J6658PM-2 Apache Plume Dr., Palmdale,
ICA 93550

FREE Hearng Aid Gatalog. All Models. Huge savings® No
shlesman will call Ahodes, Depd 318, Brookport, IL G2910.
1 -00-458-3100

PAUL Bunyon's North Woods Spaghatti Sauce 55 SASE.
Biye Ox Crafts, Boax 1371, Bemidjl, MM 55601

CHINESE DIMSUM RECIPES. 5500, BASE. B. Yap, 1412
‘Whitnoy Ave., H3, Hamden, CT 06517

ALBERTA CODKMNG. inaxpanshie, Dalicious And Simgle
Recipes. $8.00. Box 565, Beaumant, Albarta. TOC-0HD

DELICIOUS Authentic Mexican Recipes 5500 SASE:
Rodrigo B., P.O. Box 1212, Aurora, Colo. B0040

SHRIMP SCAMPY, YEAL AND MORE! GREAT ITALIAM
RECIPES| BEND $1.00 SASE: AUTUMN ENTERPRISE, P.O.
BOX 538, HUNTINGTOM, MA 01050

MOUTHWATERING Mega Muffin Recipes (5) Plus Bonus
$5.00, LSASE. Mavorick Press, 5 Chedsea Commons, Easi
Granby, CT 06026

EXTREME CHILL Method Plus Gifi. SASE $5.00 P.O. Box
1782, Bazeman, MT B87T1

JOAN'S DELICIOUS strawbery squanss recipe. Send
5200 SASE. ADB, Box 9402, 51, John's, Mfid, Canada A1A
an

CMIARS, Tobacco, Pwpas. Chew, Fres Catalog Erie
Tobacco Co., 1828 Euclid, Cleveland. Ohio 44115

SCENCE & CHEMISTRY

“EXPERIMENTER" LABORATORY CHEMICALS GLASS-
WARE, Catalogue §2 00, Established 1953 HAGENOW LAB-
ORATORIES, 1302 Washington, MANITOWOC, WISCONSIN
54220

FORMULAS, PLANS, ETC.

208 PROFITABLE Formislas! [Fres Lisi), Ressarch PM-2.
Bax 291332, Davie, FL 33329

MOMS INCREDIBLE BROWNIES. Super fudgey, §1 SASE.
POR 514, Newion, MA 02159,

WINEMAKING, BEERMAKING, ETC.

FREE! LARGE INFORMATIVE CATALDG.
Brewing, Box 1227-A2, Daylona Beach, Florida 32115

BEER, WINE make your own. Fres calslog, qualty sup-
iplies, excedlant fast sorvice. Beer & 'ﬁ'lnii-lnbbf 1) New
Baston Stread, Wobum, Mass. 01801, 1-800-523-5423

BEERMAKERS: FREE ILLUSTRATED
BOX 11476R,

TRAEL AND RESORTS MINNEAPOLIS, MINMESOTA 55411
TRAVEL SMAAT Save 5% Sanders. 100 Essl Pioness, FREE CATALDG! GREAT PRICES! FAST SERVICE!
Sandy, Lish 5070 SEBASTIAM BREWERS SUPPLY, 770 #1 AVE, VERO

POWER Oloves-Ble Strongest Man On Earth, Mongy Drder FREE Hawiiary Vacalion, 50% Off Hotsls, Car Rentals

$38.00. Sarac, P.O. 493, Mamaroneck, MY 10543 More! Brochure $100 Discown Traved, Box 18088,
Mamphis, TH 38181

REMAALING SERVICE HALF PRICE TRAVEL Informafion $1.00 DALCO. 538

FREE! REMAILERS LIST. AGENTS NEEDED. PS5, Box
20656, San Antonio, TX TEZS

COMFIDENTIAL Mail Recsiving. Forwarding Worldwida,
MallPost, 2421-M Prati, Chicage, llincis B0645. (312) T4-
000,

RECENWING Forwarding Worldwide. HAF Remails, 3030
Johnson Ave. New York, Mew York 10463

MISCELL AMNEOLUS

Piansan! Street, Sloughbon, MA 02072

1000 Pisows!! Hall Pnce Motel Vacabion Nationwide!ll
Fleet (0}, 321 Juniper Courl, Lawrencaville, Georgia J0245

Speciaiists, 50-15 Woodside, Woodside, Mew York 11377,

BEACH, FL 32967, 1-407T-580-6563.

'WINEMAKERS - BEERMANERS - Frea lllustrated Catalog
- Fasl Sorvice - Lanps Sslection - VisaMastencard - [B16) 254-
0242 - Kraus, Box TE50-L. independence, Missour| 64054

FHEE BEERMAKING BOOK-Catalog. Finest Equipment,
ingredients. Fasi Service! 1-800-852-6545, 5P, Box TB4-P,
Chapal Hill, NC 27514

HAND CRAFTED BEERS BY YOU FOR YOU. Brew Ha Ha,
217T-F2 High Strest, Potsiown, PA 104584, B00-243-2620

Anytima,

HEALTH, VITAMINS

T e e A a2 e e ———
STOP INGROWN TOEMAIL Pain Without Surgeny of Madi-
cine - Money Back Guaranies $19.85. Adined, 3957 Veraailles

ADJUSTABLE LIGHT STAND - information Sand Stamped
Addressed Envelops To: Clessic Manufacturing, 5543 32
Sireal Southeast, 51 Clowd, MW 56304

GOLD, Silver, Piatinum, Rhodium, Tantatum, Samgles
Evalumted Free Orme Assaying Service. Call Wholesale
Terminal Toll Frea: 1-800-832-1010

BUYING Tungsien Carteta, Moly, Tantalum, Gold, Silver,
Platinwm 1-800-371-6814

OVERDUE BILLS? Bad credit's no problem! Licensed
Bonded. Apphcations o $50,000. Not loan company. TCAC,
Dept. PM, Box 26357, Birmingham., AL 35278 o cail 1-800-

Dr., Tampa, FL 3634

PFLALMUSTRY-RELIEVES TEMSION: instructions and
simulador send $5.50 ta: Dr. PHawm, 2286 N, Progpect 200,
Milwaukes, Wl 5320263068 Satisfaction Guaranised o
Money Fetundsd.

THE BUTT STOPS HERE! Kick tha smaking habit thru sell-
hypnosis. Guaranbeed| Casseite $9.95. Lighthousa Bay, 5100
Little Paw Paw, 55F, Cotoma, M1 45038

BEERMAKERS-Winemakers Frew Catalog, Fast Service
Frow Recipes. Cellar-M, Bon 33525 Seaflla, WA 96133, S00-
342181

STILL WITH CRACKING TOWER. Gat Laboratory Pure
Ajcohol. Plans, Buiding Descriptions, How To Boll, Quick
Brew, Many Pictures. Bookiet. §20 Gets You Going. Roger
Isaksson, P.O. Box 1033, Columbia. CA 25310

BEER BREAD - Using Your Favorite Brand of Bear. $4.00.
Concapls, P.D. Box 411, Pann, PA 156750411

MIMIATURE STILL: Easiy made Construction Manusl
and Recipe. $10.00. “Manual.” 1524 Green Ave . Port Arthur,
T TTE42

CUSTOM EMBROIDERED JACKETS, CAPS, PATCHES
fasi pervicel Creativa Sportswear 1-800-444-8016

HYDROPONICS

B e it
INDOOR GROWING. Moneymakar! Graster wield 1han

ouldoors. Minémal maintenancel §1 geis calalog and 85
Coupon. Highar Yield, 28211-P N.E. Wylie Rd, Camas, WA
B80T

GET FREE CASH! Prwate grants. Foundation ghmawmrys.
Loans, Millions svailsble Sources, Box 5528-A, Diamond
Bar, CA 91765

UNSECURED Porsonal Loans 1o $50,000/Business Loans
To $700,000,000.00. (301) I69-8278.

FREE GIFT! Clean your credit and get AMATIING money
making book! GUARANTEED 1-B00-285-5860 Recording
Depl. 60

VISAMC Guersniesd. Solve your credit problems. BOO-
BAB-4515 Ext. © for fres details.

GARDEMING & LAWN CARE

CONVERT LAWNMOWERS INTO RECYCLERS. Guaran-
tend Aesults. Instructions, §7.50. Beagle Design, Bridge
Sta'n Box 543, Niagara Falls, NY 14305

WATER HOLDING CRYSTALS Sample And Information
5100 Protechi Products, Box 86, Chamie, Kansas 66720

REQPES, COOKING, ETC.

WORLD'S GREATEST CHILL This is the one. Sansational!
Recipe §3 SASE. 5 Piater, P.0O. Box 581472, San Anfonig, TX
TE2E8

LOW COST Home Security Systems undar §100.00, Saries
1000, 3 Amp modal. or Series 2000, HD 5 amp model. Dotails
send $1.00 (refundable) + SASE: HDSS, P.O. Bex
BOZ182PM, Palmdale, CA 83500

ALAFRM Warning Decaly dogrs'windows 1075885, Alarm
Warning Sign YardBuilding $20.00 plus 33.00 54H. Peycho-
logical deterrani o burglars. Vigilant Sacurity, 331 General
Moubon Ave.. Lafeyette, LA TO501-T829,

STOP AUTO THEFT 1000's siclen every day. Why faks the
chance when you can install your own security system for
less than §5.00 and themm am no false slerms. Complets
plans and instructions send check or money order for $10000
plus £2 00 P & H to: Maws-Bourne Publizhers, P.O. Box 1678,
Hamat, CA 82546-16T8
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PREVIEW

COMING NEXT MONTH

POSSIBLE D

Papaikar Mechankes and America’s Enthusinem for Tochmology

Henry Ford Museum
Pewts, Msb & Greenfield Village B b i

Possible Dreams

Take a preview tour of the fascinating
new exhibit at the Henry Ford Museum &
Greenfield Village in Dearborn, Michigan,
showcasing 90 years of PM and America’s
dreams. And get your free official wall-size
exhibit poster right in the issue.

Space Race

at nation will be the first to fly a
plane off a runway and into orbit? This
comprehensive report on the designs,
engines and exotic materials fielded by the
U.S. with its X-30 and its international
competitors may provide the answer.

Anniversary Furniture

For our 90th anniversary, we ve
commissioned four original heirloom pieces.
This is the first—a stunning replica 1900s
Arts-and-Crafts-style dresser. You make it
from curly maple with walnut panels.

Uitimate Hovercraft
It looks like a spaceship and drives like a car.
The personal hovercraft of the future is here.

Crown Jewel

Can a Ford be as good as a Lexus? Find out
as "92 Crown Victoria owners tell us what
they think about the restyled Ford flagship.

24 Wist 5Tth New York, NY 10008, [LEA, joes: [t Btates und
MiMMBMmﬁh Hearst Corporation, est 5Tth Street, ork, M, 1 E‘wﬂ.*‘ i

PUPULAR MECHA?

1554 for one year; B394 for two Curailn aed all other coustries, aid §16.00 for sach year.
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O Tha Armancan Tohaom Co 1992

B Surprising
ramism = Laste.

ok Amazing low price.

SURGEON GENERAL'S WARNING: Cigarette iz
Ulera Lsghts W0 B mg. “tar”, (L6 mg. meoting; Lights & Manthol Lights, W

SmUkE [:ﬂ nta | ns Cﬂl’hl]l'l M an EH{rdE ' mg “a", LI mg. nicoting; Lights & Menthol Lights, Kings: 12 mg, "tar®,
1.0 mg. nicoting; Full Favor 100 15 mg. “wr”, 1.7 mp. nicoting; Full Aavar Kngs:
16 my ", L3 mg. nizoting @, par cogaratts by FTL mathod
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in"the town or a week in the Rockies,

:n;wedma 1992 Toyora 4WD Xeracab Deluxe
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fashionably lowprice.
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d why not! After all, you'll be wearing everything from snappy

cloth seats and tinted glass to a dapper Chrome Package and, for-
power steering, a chrome rear bumper

our listening pleasure, an electronically tuned AM/FM stereo.
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