SEPTEMBER 1993 + $1.95 [ Pﬁlm‘Eﬂ STOP RUST CC
. . e h * How To Win The Bal
Against Corrosion .

__-_.4_ '

SREAKING THE
STEALTH BARI

'Revolutlona Diamond-Wing
Surveillance Plane Beats
Stealth Technology

DICK TRACY WRISTPHONE—
FOR REAL!
Strap On This Phone Like A Watch

MOUNTAIN BIKES GET BETTER
New Suspensions Let You Ride Faster,
Safer, More Comfortably

ZERO TO 300 mph
IN 4.8 SECONDS!
Nuts And Bolts Of The
World’s Quickest Cars




OUR COMPETITION DREAMS OF MAKING
A CAR LIKE TAURUS.

SWEET DREAMS.

While others spend their ti
FORD TAURUS drennllir{;;;h;:t Hrr:aiin; ;l;il;mﬁ’
like Taurus, we've spent ours

making America’s best-selling
car even better.* We've contin-

4 5 Stangard driver's and optanal right-fronl passenger ai bag
u::d o 1mprove l.':\-'l.‘l‘}'[hll'l,l-l sugipiEmental restaint System. Always weal youl saksty belts




from Taurus’ suspension and
handling to its ergonomically
designed controls. We even
added the security of available
anti-lock brakes.
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When we started making truck tires,

most trucks had 2-horsepower engines.

et Of course, cars ml]'}' had I—l'lrjm,‘fﬂ ner
r\“b" engines back then. But that didn't stop us
/iR from making America’s first successful

tg f rubber carriage tive. The year was 1894.
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America would soon develop But back in the 1890s,
anather kind of horsepower, and In fact, today we make there was only horsepower.
cars and trucks would get bigger ~ more high-mileage after- And tires made by Kelly-
and faster and better. Andso ~ market tires for cars, trucks, Springfield. We all had 1o
would Kelly-Springfield tres. and tractors than anyone else start somewhere. And

in America. someone had tw be first. _
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EDITOR'S
NOTES

® The Indy 500 has become an annual trek for me. It's an incredible weekend,
filled with sights and sounds that last a lifetime. And they're not all automo-
tive-related either. The people you see in Indianapolis on race weekend are a
show unto themselves. It's no wonder the Indy 500 is called the greatest spee-
tacle in racing. This year was a special thrill for me. I never thought I'd see a
race car in the Indy 500 earrying the name of POPULAR MECHANICS, Thanks
to our association with the Dick Simon Racing team, we had not one but three
cars in the race. And one of them, driven by Raul Boesel, was in the first row,
having qualified third. No, we didn't win. But our cars finished fourth, sixth
and 13th—no easy feat at Indy. The
story of the race I'll never forget
begins on page 106. ... The chances
of you remembering a story in our
December 1988 issue are just about
nil. Maybe this will sound familiar—
wild eruise ships of the future with
weird hull shapes and special features
e B Y vou thought you'd never see, Hey, the
future is now. One of the ships we
depicted in that article has just been
completed and launched into regular
service. The Radisson Diamond is
the first of a new generation of high-
tech passenger ships that will cruise
into the next eentury with amenities
that we only dreamed about—literally
—just five years ago. Managing
Editor Deborah Frank and Production
Editor Robin LaSalle recently had the
opportunity to spend some time with
the ship’s Captain, Rainer Hemming
Torngvist, on one of the first cruises.
Their report? Superb! More on the
- And the next day there were 400.000 p,digs0n Diamond on page 22.
peopie In the joint. . The protect-the-fleet mission
may soon have new role players as the Navy changes its warfare doctrines
to address the new military role in the "90s and beyond. Production of the
F-14 has already ceased as the F/A-18E/F goes into pmdumﬂn and the E-2C
may be phased nut in favor of the fascinat-
ing new aireraft depicted on our cover this
month. Boeing's concept, currently desig-
nated EX for an Advanced Surveillance
Aircraft, features startling diamond-ghape
wings that could make enrrent stealth
technology obsolete. Check the full story
beginning on page 30. ... What does it
take to drive from a standing start to
maore than 300 mph in less than & seconds?
You'll find out on page 38 as we take a look
at state-of-the-art drag racing technology
in photos and through a cutaway poster LaSalle [left) and Frank under Captain
featuring Kenny Bernstein's championship Tomaquist's command.
Top Fuel car. . .. Nothing beats lighting up an Arturo Fuente
Double Corona after dinner, especially if you're sitting in a rocking chair on
the porch at the time. What? You don't have a porch rocker? So make one.
Our step-by-step instructions, beginning on page 67, will make it easy. You
supply the cigar, Till next time.

Joe Mdham
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u t's tough deciding what to do with your life,
Routine jobs are easy to spot. However,
finding an exciting career is as difficult as finding
the Stealth F-117A.

Today's high-tech Air Force can help. We offer
education and training in a wide variety of tech-
nical fields. If you like working with powerful
machinery, learn to repair engines on our
sophisticated aircraft. Or perhaps you'd rather
maintain and operate computers used in every-

(=T ST

thing from satellite communications to medical
tests. And, almost all our specialties are equivalent
to civilian jobs.

Whatever your career choice, you'll be paid a
salary while you learn. Plus, you'll get free com-
prehensive medical and dental care and 30 days
vacation with pay each year.

See what kind of opportunities the Air Force can
give you. And experience the special satisfaction

O?Poiarumﬂgs

e/

of serving your country. For more information
contact an Air Foroe recruiter.

1-800-423-USAF
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LETTERS

Shadow Of
Merrimac

Déja vu! Ameriea's invisi-
ble warship? Where have I
seen this before? Try the
Civil War-era Merrimac.
Its sides were sloped so
that cannonballs ecould
bounce off it. I was amazed

by the similarity.
WALTER C. MeNEESE
LEBANON, OR

Super Novi
Your pullout poster of the
evolution of Indycars is a
real work of art, but it re-
peats a long-held miscon-
ception. The fabled Novi
engine of Lew Welch and
Bud Winfield was not two
90-cu.-in. Offy midget en-
gines joined on a common
crankease. You have con-
fused the eonstruetion de-
tails of the Novi with
the Meyer-Bowes super-
charged straight Eight
which debuted in the late
1930s. Both engines share
several common links, but
the Novi could not have
been built from Offy parts.
Its huge center main bear-
ing called for preater spac-
ing between the front four
ylinders and the back
four, The tiny Offy blocks
could not line up its rods on
that oversize crankcase.
TIM CLARK
AURDRA, OR

Letters are subject to editing for
length, style and format.

Clunker Bill
Recently, you restored a
'87 Camaro, 8o you know
the interest level in old
cars. I have a profound in-
terest in preserving our
automotive heritage, which
will be adversely affected
by the Clunker Bill. This
legislation will affect re-
tired people with old cars
as well as those who need
inexpensive transportation.
Broader attention should
be focused on this subject.
Organizations such as the
Counsel Of Vehicle Asso-
ciations [(800) CARS-166]
are seeking members to
fight against this short-
sighted legislation.

ED GONFINDINI

DES MOINES, 1A

There are several Clunker
Bills pending. In the
guise of ridding the road
of old high-emissions-
emitting cars, they de-
prive the old-car hobby of
potentially restorable cars
and parts. When you re-
store an old car, you're ac-
tually recycling it—which
is, in our opinion, a better
solution, and more fun.

—Ed.

Pine Cupboard

I want to thank you for
running project plans in
such detail and variety. 1
do some woodworking as
a hobby, and truly enjoy
working from vour plans. |
built this rine cupboard
from the plans you ran in
the November 92 Wood-
working Guide. I made
some modifications to meet
size requirements. The cup-
board is lightly stained
with an Early American oil
stain and finished with
three coats of high-gloss

polyurethane.
BARRY SCHILLING
SALISBURY, MD

We Were First
In reference to your cover
story on Japan's jump-jet
airliner, the Ryan Aero-
nautical Co. began flight
trials of a fan-in-wing pro-
totype aireraft, dubbed the
XV-54A, in 1964. This sin-
gl&seat aireraft contained
two 62Le-in.-dia., 36-blade
fans in each wing and a
third smaller fan in the
nose of the aireraft for con-
trol purposes. Power for
the fans was provided by
the jet efflux from two GE
J85-b Turbojets. Takeoff
and landing were con-
trolled through a door and
louver system, When con-
ventional flight was
achieved at 140 mph, the
wing doors would close and
the aircraft would fly nor-
mally. This was one of the
United States’ first at-
tempts at VTOL aireraft
designs, It was later aban-
doned for designs such as
the AV-EB Harrier.
JOSEPH SPERONI
HIGH RIDGE, MO

You published a big, glori-
ous story about what the
Japanese are doing. Al

Reader Barry Schiliing’s pline
cupboard, bullt from PM plans.

Mooney designed such an
31{ at Lockheed, and
ﬂew it, 20 years ago. Why
are you discrediting our

country?
DAVID D. BLANTON
AUGUSTA, ES

PM reported on both the
Ryan and Mooney designs
in the '60s and "70s.

we're reporting on the lat-
est VI'OL passenger plane
developments. This 15 dis-
crediting America? =

Slow Learners?
Your glowing Owners Re-
port on the Toyota Camry
overdid it, Contrast it with
the matter-of-fact deserip-
tion of the Chevy Lumina.
I don't know how your
American car advertisers
let you get away with this.
In any case, 1 won't be re-
newing my subseription.
RALFH 5. FROST
OLYMPIA FIELDS, IL

Hey Frost, before you ean-
cel, try to understand this.
It's not too difficult. An
Owners Report is just
that. It's the car’s owners
telling us what they like
and dislike and how the
car performs. It's not our
apinton. —Ed.

For some time [ have felt
that if a product is made in
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Eha 11.5., you knmlic ltbif lt&made in

apan, you praise it. Over the years,

other readers have told you the same
thing, I think you are slow learners.

BOB TALLMAN

HOOD RIVER, OR

You mean like the Saturn and Ford
Taurus reports we recently pub-

lished? —Ed.

You wrote that the 4-cvlinder auto-
matic Toyota Camry was rated 21/27
mpg and the V6 automatic was rated
18/25 mp PE. This iz not good in my
book. My '89 Buick LeSabre 4-door
with 3800 V6 automatic is rated
19/29, After returning from a 2300-
mile trip, more than half of it in the
mountaing of Colorado, my gas
mileage was 32 mpg. For the 64,000-
lus miles 1 have driven this car so

, I've averaged 26 mpg. Thanks,
but I'll keep and drive my LeSabre, a
more comfortable car that's cheaper
to oparate. ORVAN E. GILSTRAP
WINFIELD, K8

Three Points

1 commend you on a stimulating
magazine for youn%‘people with an
mterest in seience. son, William,
lace-kicker on hlgh—schm}l
fnut team when he read your arti-
cle, “The Mechanics Of A Field
Goal.” Since he had a seience project
requirement, he deeided to conduct a
controlled experiment concerning
the effect of altitude on old and new
footballs as well as the use of a drag
coefficient in the trajectory equation
for predicting the distance traveled.
The results showed that at a higher
altitude, the football would go farther
than at a lower altitude, and that old
foothalls would travel about 5 yards
farther than new ones. For his ef-
forts, he received an Honorable Men-
tion in the schoolwide seience fair,
DR. JAMES W, BAYRE
LOS ANGELES, CA

Invisible Ra
Hidden HazZards
Your article on the dangers of elec-
tromagnetic fields provided a valu-
able public service in alerting us to a
ntial hazard. You should write a
ollowup article on natural, rather
than manmade, magnetic and electric
fields so that we may evaluate for
ourselves the degree of hazard this
controversial area presents.
DAN W.FINGER
BETHESDA, MD

Every time the communications me-
:‘Im focuses on avoidance of one real

ed threat to life, people shy
n.w m that danger in panic. But

The Comfort Goes With You.

Contoured pouch for comiarn and support.

if individuals don't die of the threats
they were brought to fear, they will
likely sueeumb just a= soon to some
other hazard that hasn't been publi-
cized. I have been enjoying PM for at
least 65 years, and you have printed
very little of the type of unproven
nonsense found in “Will Your Cellu-
lar Phone Kill You?" Please don't let
this be a trend in that direction.
LEO D. PATTERSON
BURLINGTON, WV

I was very interested in your article
on EMF dangers. I've worked in the
ecomputer industry for 20 vears, and 1

feel the dangers of EMF are under-
estimated. Cell damage may be
ecaused by EMF, but more impor-
tantly, what effects can EMF have on
the human nervous system? I have
seen people who work in high-EMF
areas suffer from nerve damage, can-
cer, hypertension, depression and
many other problems. We would not
expect a radio to work in a room full
of computers or under high-voltage
lines because of electrical interfer-
ence, 50 how can we expect our sensi-
tive human electrical system to fune-
tion eorreetly? JOE LOGSDON

KEOKUE, 1A
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Sporting Firearms

Sporting firearms built by Ruger are known worldwide
for superior performance, exclusive design, and classic
style. Ruger manufacturing methods and skilled Ruger

people produce these superb firearms efficiently, and
Ruger quality reaches the buyer reasonably priced.

Suggested retail prices for firearms pictured above,
top to bottom: Ruger Red Label Over & Under
Shotgun $1157.50; KM77 RSP Mark II Rifle $617.00;
No. 1 Standard Rifle $634.00; Ruger K10/22RB
Carbine $236.00.

Sturm, Ruger & Company, Ine., 533 Lacey Place, Southport, Connecticut 06490
Instruction manuals for all Ruger firearms are available free upon request.
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The Escort 9000 Series is the next generation
of cordless phones. The first consumer phones to
use Digital Spread Spectrum technology (patent
pending), they set a new standard for range, clarity
A secUty.

RANGE - the farthest

With up to four times the range of ordi-
nary cordless phones, Escort’s 9000 Series

gives you unprecedented freedom and

maobility. Just plck up the handset and ga — room

to room, around the yard — even around the block,

CLARITY - the clearest

By utilizing the most advanced digital technol- |
oqy (similar to that used in making CDs), Esconts
9000 Series provides incredibly sharp sound quality,
No static. No echo. Just clear, crisp conversations,

SECURITY - the safest

= Escort’s 9000 Series cordless phanes
Q keep private canversations private, No
unauthaorized listening. No third party interference.

Just absalute privacy. And only Digital Spread Spec-
trurm technology provides this level of security,

Replace Your

Cordless Phone
With One That Works

i
FT

Digital Spread Spectrum (D55) Technology
D55 is used by the US Military 1o ensure abso-
[ute security in field communications. By rap-
idly and randomly changing frequencies over
a wide (26 MHz) bandwidth, total security is
assured. And digital technology embeds
microprocessors to eliminate unwanted line
noise for crystal clear sound.

Qur Exclusive “Best Phone Ever” Guarantee
Simply put, if the Escort 9000 Series cordless phone
isn‘t the best cordless phone you've ever used,
retum it within 30 days for a refund. Period,

The Escort 9000 Series: The future of cordless
phones. Order yours today,

"y

The Excont S000 Senies phones operate with the ease and conve
nience of corded phones. With Automatic Answer, you can take Call toll-fi
calls by just picking up the handset fiom the base (there are no
butons topash). They operate in three positions: lay-down (like a 1- 800- 433 .3487
standird phone}, stand-up {pectured left) or on the wall. In addi
tian, the Excost 9000 Sevies phones are Inaded with features Escort 9000 $3g.9
Digitai Spread Spectrurn ([135] Technolagy « 900 MHz Irequencies « phus shipping & handling. OH res. add &% sales fax
100 ehamnely » Mamaory « Handser speaker valume control = Handset
ringer courtvad = Lost rumibser redial * Astomanic Amswer = J00.000 ESCORT
.".'lr*:"_-i!_-_:n Snli'r’rﬁ.f-f'-‘ﬂ:i::;df il‘.‘f.:}i.‘f:l'.i:‘::’.’-'r!j' :’&d::r -IC'UL-L:::.:I&?FI:{#W * ic‘:r-h;dl'rffl" -n-Ju'l_r.’n'Jr.- » Depariment 106893
Lror SO0 in e dNELE omor ond Sy B = LOMPSCT 005 meoturey anly EEUD .
and Escort 0000 Dark Gray. 7125 x 5.875 x L7 Fields-Ertel Road

Escor, @ consumey elecrranics desigmer and manulactirer for the past 15 yeors, s the workd s leading
miaker of radar detecioy produrrs, All ESCORT products are designed and manwlacrured fn the 154

Cincinnati, Ohio 45249

The nnovative Edge™




90 YEARS AGO: SEPTEMEBER 1903

TIME MACHINE

Rubber Baron

Vulean, Roman god of fire
and metalworking, made a
surprise appearance on the
cover to kick off our new
monthly format. Perhaps
he was to symbaolize the vul-
canized rubber on the Stan-
ley Spencer airship pie-
tured below him. Spencer's
blimp typified efforts in
the early days of lighter-
than-air travel. Back then,
such niceties as controlled
flight and aerial navigation
were unproven concepts,
Hence the huge crowds
that airship launches drew.

60 YEARS AGO: SEPTEMBER 1933

King For A Day

As the European powers
tuned for the great naval
buildup, Britain launched
the world's biggest battle-
ghip, the King Edward VII.
Four 9-in. guns
reared from its
turrets, joining
the traditional
one-two punch of
the 12-inchers.
But the King's
reign would end

six years later when the rev-

olutionary Dreadnought,

packing steam-turhine drive

and a dozen 12-in. guns,

Jjoined the fleet. De-

spite being deposed

by dreadnoughts,

the King Edward

ViI-clags battle-

ships served

F royally with

= the Grand

Fleet during
World War 1.

Silver Bullet

Diesel was coming to the
American railroad, and the
Union Pacific was ready to
exploit it. An articulated 3-
car trainset, capable of 100
mph on a mere 600-hp en-
gine, was five months from
its inaugural run, The M-
10000°s aluminum construc-
tion and streamlining were
lifted from the air-transport
business, which had been
siphoning riders away. The
train would barnstorm
through 68 cities on its way
to Chicago for the 1934 Cen-
tury Of Progress exhibit,

POPULAP
8 MECHANI(
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Screen Gem

During the '50s,
drive-ins would
reel in a quarter
of all moviegoers, §
but Camden, New |
Jersey, had its
own “outdoor talk-
ing-picture the-
ater” as far back
as the "30s. Four
hundred automo-

biles could park on inclined
ramps, the farthest lying a
good 500 ft. from the
sereen, which stretched 50
ft. across, In the days be-
fore miniature car-window

speakers, the drive-in sim-
ply blasted the area with
sound, but since it was lo-
cated near an airport there
were few complaints from
neighbors.

Home Work
The postwar population
boom had spawned a
bumper erop of housing de-
velopments, in which clone
homes marched across
suburbia in perfect lock-
step. Now the individuality
of the '60s was taking over.
Our home-improvement
guide featured facelift proj-
ects that added distinetion
to cookie-cutter split-lev-
els. Patios, picture win-
dows, carports, roof cupo-
las and new sidings put
the personal stamp on the
impersonal.

MECHANICS

All About Tramsistorized lgnitions

PRACTICAL REMODELING: 42 PAGES

Rotorman

“Flying motorcyeles” con-
tinued to obsess the air-
craft industry during the
adolescence of the heli-
copter. The West German
company Dornier, known
for its experimental verti-
cal-takeoff jets, got in on

the act with the Do.32. The
one-man whirlybird folded
out of a trailer that doubled
as a liftoff platform. A lpilm
could snap this ultralight
together in 5 minutes and
take off with a gross weight
of less than 600 pounds.
Powered by a 100-hp BMW
turbine, the Do.32 spun its
rotor with compressed air
fed to blade tips. Obviously
impressed by the machine's
performance at the Paris
Air Show, the West Ger-
man government briefly
considered buying a 2-seat
derivative. ™
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Safety Is

Standard E.quipment.

With the 1993 LeSabre, critical moments. An

safety isn't an afterthought. expansive laminated

windshield helps you

It's a quality designed in right
from the start.

see harm's way before
you're in it.

And if an accident
proves unavoidable,
LeSabre is prepared.
For maximum collision

protection, you're

A driver air bag and
anergabacrbing siering surrounded by a passenger
codliermn ane standard.
safety cage, front and
The LeSabre driver rear crumple zones,

benefits from an array of steel side-guard

door beams — even

accident-avoidance features.
Standard anti-lock brakes energy-absorbing

help you avoid sudden M i’@
trouble. The 3800 V6 g P‘g

engine lets you combined with that
LeSabres sakely features
bielp make it an ideal farnity e OSE vital of safety

summon power at

materials inside the

cabin. A driver air bag

Antidock brakes hefp
you sheey safely dunimg panic siops

features, the safety belt
system, is also standard.
Put it all together
and you have Buick's |
Total Safety Systemns
The culmination of
Buick's dedication to
your salety. The kind
i e ppe el of safety that's
designed in from the start.

LeSahre’s seathells

For more on LeSabre and
Buick safety features, call
1-800-4A-BUICK.

ik s PASS-Key ™
ali-thetfl system is vesing
o wondid-be thieves.

O

BUICK

The New Symbaol For Quality
In America.

® (E0E0 O Corp AL rigthts reserryesl
LeSalite b5 o regraleded ademaik of O Cafgi

Pl hle ups, America!
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I GUMOUT

Solutions to Engine Problems.”

PRESENT

THE NATIONAL
AUTO QUIZ

1. This type of aftermarket performance intake
system is generally referred fo as a:

A) Ram tube injection. B) Dual quad setup. C)
Tunnelram. D) Hillborn injection.

2. Which is the latest industry standard to be
added to motor oll labels?

A) SAE. B) SG. C) API. D) ILSAC.

3. A DOHC V-6 engine has how many
camshafis?

A) 4.B)3.C)2.D) 1.

4, The first Jeep prototype was produced for
the Army by:

A) Willys-Overland. B) Ford. C) Chrysler. D)
Bantam Car Co.

WIN A FREE VIDEO

Send us your auto-related guestions. If we use one
of them in a future quiz, we'll send you a free car
care video. In case of duplicate gquestions, the one
with the earliest postmark will win.

Send your entries to:
MNational Auto Quiz
PopPuLaR MECHANICS
224 W. 57th 5t.

Mew York, NY 10019

5. Noisy hydraulic valve lifters can make a tick-
ing sound when the engine is running if:

A) Valve lash is too tight. B) Valve lash is too
loose. C) Lobe centers are over 110 degrees.
D) Both A and C.

6. A windage tray is attached:

A) Between the crankshaft and the oil pan. B)
Beneath the car's floor pan. C) Between the
grille and the radiator. D) None of the above.

7. The total cash purse awarded for the 1993
Indianapolis 500 was:

A) $800,000. B) $2.8 million. C) 7.6 million. D)
$11.2 million.

8. What year did Chevrolet's legendary small
block V8 debut in a production car?

A) 1917. B) 1953. C) 1955. D) 1965.

9. What car company produced a V6 engine
that was fitted with a single cylinder head?

A) BMW. B) Volkswagen. C) Hudson. D)
Chrysler.

10. President Clinton's personal car is a:

A) 1993 Cadillac. B) 1993 Lincoln. C) 1969 Ca-
maro. D) 1967 Mustang.

QO0LE6080LYIBSAPYVYEQEZOL
SHaIMSNY




Solitions, Solutions, Solutions..

Jet Spray Carb & Choke Cleaner

* Wiorks instantly
XTRA"®1 Tank Carb Cleaner » Dissoives gurn and vamish XTRA" Fued Injector Cleaner Regane® Premium™ Gas Treatment
* Works in 7 tankiul « Uise with every air filter change « Wk in 1 fankftd *For Fued Injecisd or Carbureied Cars
+Cleans carburstor from the inside i » Uinclogs fuel injeciors »Cleans entire fued systermin 1 tanidw
« Makes your car a smooth performer = Makes your carasmooth periormer + Super cleans for a smoolh ride
* Lise vy 1,500 miles * Lisa oy 1,500 miles * Workes for 3,000 miles

Joumui oo '
EXTRA | Tank =XTRA ﬁmGME
Carb ' Injector B8 GAS TREATMENT [

Clearer | ) | @ﬁ(ﬁffﬁf{ =, ]

Smooth Ride

T DANGER: sy o0 108 7 d
(5d [y LOUED SR ALY, O
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A dirty fuel system can canse vour car’s engine to have real problems with hard starts, hesitations
and stalls. So. if vour ear is giving von nothing but problems, problems, problems, remember, Gumout’s
got just the right solution to help restore maximum engine performance,

Gumout”™ Fuel System Cleaners have powerful eleaning ingredients to help eliminate engine
performanee problems, And they re so casy to use, Just pour a bottle of Gumont XTRA 1 Tank Carb
Cleaner, or NTRA Fuel |II|H tor Cleaner, or Regane Preminm Gas Treatment in vour gas tank when
viou fill it up. 1 b use ¢u|ul| 'k shot of Jet Spray i]lrrl'lh 0y our carburetor,

And get better performance, performance, performanee from your car's engine,
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PM HOTLINES

And you - COMMUNICATE

thought all we B

We're trying our best
to make it easier for you

[ ]
did was pla T
@ Here are four ways you can do it.

Your wntten letters are always
welcome. Il we think your lener would
be imeresting to other readers, we
might even print it in our Letters
column [unfess you request that it not
be printed|. Qur editors are listed by
department on the masthead printed
in the front of the magazine next ©
Editor's Motes, Our address is 224 W.
57th Street, New York, NY 10019

FAX MACHINE

You can fax written mail 1o us if you
have access 1o a fax machine. Our fax
number is [212) 586-5562, and is avail-
able 24 hours a day.

ELECTRONIC MAIL

You can call the PM computer any
day between & pm and B am [only
Eastern time, The number is [212] 582-
8369. Once you're on line, you can
leave messages for specific editors, ar
direct inquiries and comments to a
specific department. The department
bulletn board also allows you 1o share
your thoughts with other readers who
call .

MNew users get an identification
number and passwaord that allow you
1o access the system. Simply set your
cammurications software o B bits, no
parity and one stop bit [8-N-1}, and set

The same kind of quality that makes us perfect for the the baud at 300 or 1200. Please re-

. - ; member that we are nat a profession-
campsite makﬁs_us more than mugh cnuugh for the ]ﬂb e ally staffed, fully operational bulletin
Coleman Radiant Propane Heaters are pressure-regulated board, We're simply trying to make it
for consistent heat output, with controls you can operate with easier for you to commuricate with us.

S0 please bear with us if it takes awhile

O1. (Note: Focus 15” and Foous 30™ Heaters are for outdoor use only.) O ANSWer your Message.

Coleman Industrial Beverage Coolers with thick insulation
L

uare 't rotate Cwr Reader Service Bureaud is opera-
lﬂ“g' Sq shapc WoR or roll tional five days a week dunng regular

And Coleman nghﬁ range from mcha:gﬁlb}cs, 4] I:DCkc't business hours. The phone number is
size, to 1 million+ mndlwm (212] 649-3127. Please call our Reader
Co help from th Service Bureau, nof owr editors, for in-
unt on help irom the formation on back issues, reprints of
Coleman ]Ob Site line. articles, subscription inguines and so
At hardware and sporting ar. It will save us all ime.
goods stores everywhere.

Unfortunately, our Hotline Phone
Sewvice is tempovanly discontinued.
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News Of Tomorrows Technology Today

SEATTLE, WA Stop

dreaming about a ride on the

X-30. The air-breathing,

seramjet-packing, single-

stage-to-orbit vehicle won't
be built, and officials have
scaled down the National

Aero-Space Plane (NASP)
| program to putting technol-
ogy demonstrations on sub-
arhital rocket Rights.

But the red light that
froze the X-30 hasn't stopped
Boeing from proposing an
ambitious 2-stage-to-orhit
(TSETO) launch system.
Compared with NASP, how
ever, Boeing's proposal draws
on nearer-term technology.

Stage one: a beefed-up
S8T derived from the High-
Speed Civil Transport, the
Concorde follow-on that

SST Mothership Could Launch Orbiter

Boeing has been blueprint
ing. This mothership would
climb to 30,000 ft. on six after-
burning turbojets. Then its

seventh powerplant, a Space |

Shuttle Main Enrine, would
ignite to hike the aireraft to
100,000 fi.

Stage two: a winged re
usable orbiter, carried like a
baby kangroo in a conformal
glot on the motherzhip's belly.
Its engines would also flame
on at 30,000 ft. to boost the
powered climb, At 100,000
ft. and Mach 3.3, the stages
would separate, with the or-
biter zooming on into space.

Compared with Germany's
Sanger 2-stager, Boeing's

Editor: Abe Dane
Wiiter; Greg Pope
Reporters: Philip Chieri, Mike Fillon

POPULAR MECHAMICS @ SEFTEMEER 1993

TSTO would separate at a
lower spesd, so its lirst stage
needn't be built to shake off
as mueh aerodynamic heat.

2 1993 |

55T-derived mothership
releases orbiter, depicted here
with ramjets. in Boeing's
Z-stage-to-orbit concept.

Highlights This Month
B Fire Drill—Extinguisher bores through
stealth-plane skin to snuff engine blazes.

B ICE On Wheels—Germany's 175-mph
bullet train comes to America.

B Two Giant Steps For Man—Shuttle and
Titan could team up for a Moon shot.

B Shopping For Security—The Army scouts
out armored peacekeepers for MPs.

M Cruise Control—~FKadisson Diamond tames
rough seas with twin-hull design.

B Surge Protector—Holland’s giant sea

gates slam the door on floods.

(More Tech Update on poge 16) 15
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Stealth-Skin
Driller

UPPER MARLBORO, MD
—When the YF-22 belly-
Mopped and burned at Ed-
wards AFB last vear, fire-

fighters came up short. They
lacked an extinguizher diedll
that could penetrate the
tough composite skins of
today's stealth aireraft,

Now one is available. The
FireDrill-2 upgrades a tool

originally designed to pune-
ture aluminum aireraft zkins
and spray extinguisher on
internal fres. The new ver-
sion can poke through titani-
um, composites, even Yi-in.
steel bulkheads on ships,

Drill punctures composite
skin and snuffs fire without
exposing flames to more air.

Oceaneering Technologies
has resculpted the cutting
bit so that it drills a smaller
pilot hole—key to penetrat-
ing high-tensile-strength
materials, The pneumatic
motor is bigger, too,

Onee the dedll bit gets in,
ports behind the cutting
head spray chemical foam or
water. Because the device

fighters needn’t rip open the
plane and fan the flames
with a rush of oxypren.

Several airports have
armedd themselves with the
FireDrill-2 for building and
container fires.

WASHINGTON, DC—If
vou missed the X2000 last
spring (see “Bullet Train
For America,” page 48, Mar,
"3), you have a chance to
ride another Eurapean su-
pertrain: Germany's sleek
InterCity Express, or ICE,
The ICE regularly hits
175 mph between Frankfurt
and Munieh, Lightweight
aluminum construction helps

The ICE Train Cometh

piare down its weight to com-
pensate for heavy-duty
propulsion squipment,
Unlike the X2000, the
ICE doesn't tilt, but it

outperforms everything s

but Franee's TGV on the
straightaway.

Starting October 3, the
ICE will pinch-hit for a
Metroliner betwesn Wash-
ington, D.C., and New Yorlk.

= "

—

Extruded aluminum panels give ICE its unigue seamless profile.

Star Wars
Moon Shot

WASHINGTON, DC—
Why is the Defense De-
partment firing & space-
cralt at the Moon? Be-
cause it's an casy target,
The new Ballistic Missile

Defense Orpanization—the

SDI follow-on—has teamed
with NASA to build Clemen-
tine, (so named because

MIMNIATLRE
STAR TRALCKER

MIBSION
SEMNSORS

INERTIAL
MEASLIREMENT
LIMET

PROPELLAMT
TAME

LIGHTWEIGHT
REACTION \WHEEL

it'll b “lost and gone forever”

after the mission), Clemen-
tine will test its sensors

THELISTER

NICKEL-HYDROGEM
BATTERY

TRANSPOMDER

PRESSLIRANT
TANE

LILTRA-LIGHT
SOLAR ARRAY

against the Moon's well-tdoe-
umented ultraviolet, visible-
light and infrared profile,
Clementine's lightweight
technology, developed for
strategic defense, could aid
future NASA probes,
A Titan IT will launch
Clementine in January 1984,
After orbiting the
Moon, the spacecraft
will fly into deep
gpace, skirting a neur-
Earth asteroid.
The Naval Research
Laboratory and Lawrence
Livermore National Labo-
ratories built Clementine,
Clzmentine showcases
llghtwelght components, such
as Ball reaction wheel [far feft).

(More Tech Update on page 20)
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HOW TOFIND
YOUR WAY THROUG
THEWOODS.

the way:

Enter the
woods with
a confident first
cut on the 3400

In woodworking, every 10” benchtop tablesaw. Its
project is an adventure. You powerful 13.0 amp motor
explore the and exclusive Accu-Lign™
i wood, self-aligning, quick-set rip
B studying  fence makesshort
its grain, work of szing &
searching  raw stock.
for something hidden within. Whatever
Your goal is to emerge, your plans call for next, the
weeks later, with a proud HD 1875 plunge router is
souvenir. A planter. A sure to be part
Shaker chair. Or perhaps of them. Its
a rustic chest of drawers. 24 hp motor
Ironically, the ease of any can carve signs,
woodland journey depends j cut joints and
largely on a decision you trim decorative
make before embarking: edges with power to spare.
your choice of tools. For accurate, repetitive
Tothisend,amoveinthe  drilling, the 3380 bench-
right direction is Skil top drill press is

Woodshop Tools.” precisely what

Skil Woodshop you need. The depth
Tools are a full line measurement and
of woodworking sturdy; adjustable table
tools designed to guarantee consistency
make any project from first hole to last.

a pleasure. When it’s time for

Every step of

assembly, try the innovative
HD 1605 plate joiner.
Simply cut
matching
slots, pop in
a wooden
biscuit, glue
and you have yourself a
quick, durable joint.

Onceit’sall
together, give your
projecta once
over with the

HD7576
palm grip sander. The 7576
performs an exacting /"
orbit 13,000 times a minute
for a fast finish.

Next time you explore
the woods, bring along the
perfect traveling compan-
ions—Skil Woodshop Tools.
You'll find those shown here
and other Woodshop tools in
stores everywhere. Just
look for this label.

It's a sure sign
you're on the road to
woodworking success.

SKIL

A0 PEEER SR Pumaer Tl Do, 47HN0W. Pistersnin Avee, Chacagio, (1. 60685
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THE NEW FIREBIRD FORMULA

Firebird Formula | YES YES YES 275 517,995
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Erre—— 1 ECH UPDATE

Moon On A
Budget

SAN DIEGO, CA—No need
to reinvent the Saturn V, say
engineers at General Dy-
namics: The Shuttle and to-
duy’s rockets could supply
the lifting power to put men
back on the Moon.

The seenario—presented
to NASA last spring—calls
for the Shuttle to loft a new
4-legged lunar excursion ve-
hicle (LEV) topped with an
Apollo-style return capsule,
Meanwhile, a Titan IV or
European Ariane V would
bring a juiced-up single-
engine Centaur upper stage
into the Shuttle’s orbit.

This Centaur would dock
with the lander and then fire
its engines to rocket the
whole azsembly Moonward,

Two missiong would de-
posit supplies and a habitat
on the lunar surface. A third

“

e —

oy
e

trip would bring two astro-
naots for a 2- to S3-week =o-
journ. Subsequent missions
could build up a permanent-
Iy manned base.

Except for the LEV, the

. =

plan draws from existing
hardware. And hoisting the
erew capsile with the Shut-
tle would obviate the ex-
pinse of man-rating a heavy-
lift rocket. Total cost: ag

Lunar excursion vehicle and
wide-body Centaur dock
prior to transiunar injection,

little as &6 billion, that is if
Europe kicks in with some
hardware.

Peacekeeping On Four Wheels

WARREN, MI—Somewhere
between the Humves and
the Marines” LAV-25 8x8
lies a medium-weight ar-
mored vehicle that would
suit the Army's peacekeep-
ing missions. Trouble is, the
Army’'s inventory doesn't in-
clude such a vehicle—yet.
To fill the gap, the Tank-
Automotive Command will
| start looking this fall for an
off-the-shelf Armored Secu-
ity Vehicle, or ASV.
Requirements? All-wheel
drive with run-flut tires.

7.62mm ammo, plus extra
metal to withstand mortar
fire and small antipersonnel
mines. Protection against
nuelear, biological and chem-
ical contamination. A wenght
that permits transport via

Enough armor to rebuff

Germany’s Thyssen Henschel offers Condor Versatile V-150 runs on diesel VB and features uni-
jabave] and TM 170 Hardliner [below).

THYSSEN HENSCHEL PHOTCE CADRLAL GAGE PHOTO

tized bnd}r of steel plate.

vehicles such as M1 13 APC.

I::Ifagnun shares r.ump-nnenl:. with u:l:.}ung Mn'q,r zlpp-y. 3 -man Enmmandn Scout
range of 800 miles.

boasts maxmum Could elimb if the Air Foree
joins the project

C-130. And a turret for o-
ther a grenade launcher or a
M-galiber machine gun.

Likely to receive consid-
eration are two 4dxd Cadillae
Gage vehicles, the Comman-
do Seout and the V-150. The
former is a low-slung tacti-
cal-reconnaissance vehicle,
while the latter evolved from
Vietnam-era military-polive
vehicles, The similar Dra-
goon, from AV Technolo-
gies, will also compete,

Manufacturers in Ger-
many, France, Italy, Spain,
Sweden and Israel are also
proposing candidates.

The Army intends to buy
45 vehieles for its military
police, although the number

20

Tev SN NSO HEL POT D WD

(More Tech Update on page 22)
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SAN JUAN, PR—The
small-waterplane-area twin-
hull (SWATH) revolution
continues to eruise right
along, with the debut last
year of the Radisson Dig-
mond (see Tech Update,
page 14, Sept, '90). PM edi-

A Diamond In Ruugh Waters

tors recently toured the
Finnish-built vessel.
SWATH shipe ride high
on twin submerged hulls to
keep passenger compart-
ments out of choppy waves.
Not only do the Diamond's
two torpedo-like hulls eon-

tain engines, but one even
has a window for underwa-
ter sightseeing,

The deck that straddles
the hulls streteches 103 ft,
across, making the Dia-
mond as beamy as the
Queen Elizabeth 2 with less
than half the @E2's length.

Technological sophistica-

Diamond leaves twin walkes, [

Inmarsat-G radome [abowve)
provides satellite links.

tion matches the decor. Se-
curity measures include bug
sweeps to prevent corporate
espionage during business
conferences. Comsat pro-
vides extensive satellite
communications services,

Ranger tests heimet-mounted
thermal-sight display and built-
In sound enhancement.

eyt

FORT BENNING, GA—
Army Bangers have been
trying out the superhelmet
developed under the Soldier
Integrated Protection En-
semble program (see Tech
Update, page 18, Apr. '91).
p'l["ihle Vi'i{.ﬁ"- dlspl.!.ns ther-
mal images from a soldier's
Ml6-mounted sight. The
helmet also captures long-
range sound, provides inter-
squad communications and
even sends video images
back to a squad leader,
Engineers must now
shrink the helmet's atill-
weighty power souree.

Time For A
New Clock

BOULDER, CO—One sec-
ond’s loss every 300,000
years just isn't good enough
for the National Institute of
Standards and Technology.
So NIST engineers have
built a new atomic clock that
is 10 times more accurate.
Like previous super-
clocks, NIST-7 uses cesium
gtoms to tick off the seconds.
The atoms first must be ex-
cited. They then jump again

\ )

into an even higher energy
state, Microwaves trigger
this second energy boost. A
feedback loop fine-tunes the

MIST-7 uses laser,
rather than magnets, to
stimulate ceslum atoms.

microwaves, to lock
them into a frequency
that maximizes the
number of atoms that
are boosted. That fre-
quency then drives
the clock.

NIST-7 improves
on the previous clock
b:,. using lasers to do the ini-
tial excitement, stimulating
more atoms for a stronger,
steadier signal.

Early Cataract Catcher

CLEVELAND, OH—Lasers
can detect sipgns of cataract
formation before the lens
starts clouding over, At
NASA's Lewis Research
Center, a device built for
Shuttle experiments has been
refocused toward eye exams,

The laser shines a low-
power beam through the
eye's lens. The motions of
microscopic protein parti-
cles dancing in the lens's {lu-
id modulate the beam.,

The bigger the particles,
the slower they move—and
the lower the frequency of

the modulation. A computer
can analyze the beam after it
reflects off the retina and
chart the size of the particles,
The deviee may speed de-
velopment of drugs to ghort-
cireuit cataract formation,

Laser beam passes through
eye’s lens, where precataract
particles modulate light.

22

(Mare Tech Update on poge 24)
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The exclusive edition—fit for a millionaire!

Authorized and fully authenticated by Parker Brothers.
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Swinging

Dutch Doors
ROTTERDAM, NETH-
ERLANDS—Huolland has
spent the past 40 years rais-
ing its dikes and flood har-
riers, But storm tidal surges
can still penetrate through
the huge shipping canal that
runs from the North Sea
to Rotterdam, the world's
bigrest port,
The solution? Two gigan-
| tie motorized Aoodgates that
will swing into place if
threatening waters rize. Un-
like fixed solid barriers, they
| neither bloek shipping nor
damage the environment.
RHesembling twin Eiffel
towers luid out flat, a pair of
trinnpular steel trusses will
pivot from ball-and-socket
Joints at the canul’s banks.
The trusses end in curved
fs8-ft.-wide hollow gates,
Onee the pate tips touch,

£ -

valves will open to food them,
They'll sink, elosing off the
canil, Later, pumps will foree
air into the gates, which will
float to the surface and re-
tract into the banks.

: ‘r

S

ment unit (IMU)
and 4 computer,
Before a shot,
the astronaut has
to punch the Shut-
tle's location and
orbit into the com-
puter, then aim
the camera at two
stars to align the
IMU. When the
astronaut snaps
the shutter, the

Sky Camera
Maps Targets
HOUSTON, TN—Shuttle
shutterbupgs snap hundreds
of photos through the Or-
biter's Earth-looking win-
dows. When they pet home,
however, they often have
trouble locating what they
photographed,

A camera tested on two
recent missions should solve
thie problem. It goes by the
name of Handheld Earth-
Oriented Real-Time Cooper-
ative User-Friendly Loca-

ronmental System (HER-
CULES for short ).
HERCULES consists of
a Nikon F4, modified for
electronie still photography,
linked to an inertial-measure

tion-Targeting and Envi- &

MU caleulates the
ilirection the cumery is point-
el and the computer whips
through some trigonometry
to determine the subject's lat-
itude and longitude on Earth.
The Army and Navy
juintly sponsored HER-
CULES development.

HERCULES camera logs In
latitude and longltude of
subjects shot from space.

iy
e 8

The ball joints, made of
steel plate coated with
molybdenum, are the world's
biggest, meusuring more
than 33 fi. across.

A consortium of Dutch en-

Immense floodgates swing out
from curved bank slots to keep
storm surge out of Rotterdam.

gineering firms is building
the gutes, which should be
complete by 1997,

GE Airs Out New Megajet

PEEBLES, OH—The huge
GES) turbofan engine is
scheduled to fly this fall un-
der the reinforeed left wing
of a Boeing 747. Meanwhile,
General Electric has been
running the powerplant
through a pgrueling
series of pround-based
tiests,

The GES0, which
will loft the coming
super-twinjet Boeing
777, will be rated at
87,400 pounds of thrust,
but GE plans to push future
versions beyvond 100,000
pounds. Last April, the en-
gine set a gas-turbine thrust
record of 106,400 pounds.

Because of the GES0's
sige—its 10-ft, fan stretches
2 ft. wider than the T67's
CFG-BIC2—GE had to sink
more than 370 million into
new test facilities. These in-
clude a raill-mounted mobile
wind tunnel designed for
erosswind tests,

The 777 will also fly on
R0,000-pound-thrust en-
grines from Pratt & Whit-
ney and Rolls-Royee, The
first GES0-driven 777 will
enter service with British
Airways in 1995, Mul
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Giant goifball structure
smooths out airflow during
Iintake tests of GEF0 turbofan.
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What it takes to cut it
as a Consumers Digest Best Buy.

You don't get named a Consumers Digest Best Buy The sturdy, 12-inch cast aluminum table is adjustable
without working at it. You have to be an outstanding from 07 to 45° for accurate bevel cuts up to 1-inch thick.
value. Thats the Dremel 1671 Scroll Saw. Of course, not all the features of

[he Dremel 1671 has a lot of features that make it a the Dremel 1671 Scroll Saw are as

pleasure to use. It has two cutting speeds and a power-  obvious. A special mechanism 'g"l
ful motor that lets you buzz through wood up to two quickly stops cutting action if I /
inches thick, as well as sheet metals and plastics. the blade breaks. And the L A

heavy casi-iron base keeps

vibration to a minimum.,

So if you're searching for the
perfect scroll saw for your cralt
or other woodworking projects,
check out the Dremel 167 1.

A 16-inch throat and the
ability to cut from both the front
and the side, means you can handle
large work pieces

The saw accepts both £ s _ And see why Consumers Digest placed it a

plain- and pin-end ""“}, : hY cut above the rest. /‘-\

blades, for the greai- For a [ree copy of the Dremel Scroll -
]

est possible cutting Saw Blade Application Guide write to:
versatility. The see- Dremel, Dept. S-PM, PO. Box 1468,
through blade Racine, W1 53406-1468.

ou ol DREMEL

out of the way
for easy blade changing
And a convenient sawdust
blower keeps your cutting line clear for accurate cuts.



Comie Sunday

aftermoon, you'd

think our engi-
neers would be practicing their drives out on the golf
course. The fact is, a lot of them have chosen a different
type of driving. They're deep in the pits of a Ford race
team, learning what it takes to make a car excel under
pressure; So come Monday moning, we can furn that
firsthand knowledge into the best Ford cars and traicks

for the streel. That's why we race.
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Why We Race [

A FORD LATELY?
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Dual-suspension systems tame the beast
in cutting-edge mountain bikes.

BY CHARLES PLUEDDEMAN

® Your high-torque, low-rpm motor is at full
s throttle as you bank into the blind hairpin turn.
Suddenly, the smooth dirt track turns into a
rock-infested washboard, and you'rve going
too fast. You jig to the left and the right.
You pulse the brakes. But there are too
many obstacles. Bam! Your front
wheel hammers a rock, but the
oil-damped shock telescopes and
absorbs the punishment. Bam! The
rear wheel hits, but the cantilevered
rear swing arm and monoshoek suck
up the impact. Amazingly, vou're
through the turn and =till in control.
Then you shift your high-torque,
low-rpm motor—your legs—into

high gear and tackle the next hill.
Welcome to the new world of
dual-suspension mountain bikes,
which combine the light weight
of a modern bieyele with the sus-

A Team Specialized |5-Works] mountain
- _ bike rides hard @and In control even over
~ washboard, thanks to a motorcycle-
Inspired suspension system.




PiA ILLLISTRATIONS BY 1AW LIDDELL

ROCK SHOCKS

CANNONDALE
SUPER YV

Radical frame has a single
telescoping shock with needle
bearings In the front abovie the
fork crown, and a cantilevered
swing arm with an oll-damped
shock In the rear. Both are
fully adjustable.

pension of an off-road motorcycle.
Attempts at bicyecle suspension
have been around for years—a
rade-school buddy of mine had a
hwinn with a crude sprinﬁ;cr fork
—but the modern era started in 1989
with a suspension fork for mountain
bikes called Rock Shox.

Soon after, manufacturers began
designing framesets with suspension
systems for the rear wheels. The goal
was to keep the wheels on the ground
to provide comfort and constant trac-
tion when braking, steering and

climbing. Today, state-of-the-art full-
suspension bikes offer a variety of
innovative designs.

The most common front-suspen-
sion design system remains the mo-
toreyele-style telescoping fork pio-
neered by Rock Shox, where a pair of
steel stanchions slide within each
fork blade, Suspension and damping
are provided by either air pressure
and oil damping (like a motoreyele),
or by a block of urethane elastomer,

The air/oil forks provide a wide
array of adjustments for expert

riders. External knobs or screws
change the shock valving to adjust
the compression and rebound rates.
Adding or releasing air pressure ad-
justs spring preload. Some common
air/oil forks are: Roek Shox Mag 21
($389), Specialized Future Shock
FSX ($500) and Trek Mogul Black
Diamond ($450).

Elastomer-sprung forks cost less
and are less adjustable. Shock in
these models is absorbed as the
stanchions descend and compress a
block of elastomer. Common models

TREK T4C

SWING ARM FRAOT POINT

—

OIL-DAMPED
ELASTOMER

GARY FISHER

REAR DN5C BRAKE

Trek's box-section swing arm, with a single pivot point above the Dirt-track motorcycle legend Mert Lawwell designed this suspen-

crank spindle, comes In either aluminum or carbon fiber.
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slon with muitiple pivot points and an aluminum disc brake.
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by Rock Shox Quadra, RST, Tange
and Trek cost between $200 and $260.

The down side of fork-type suspen-
sion is added weight and the tenden-
cy of the stanchion bushings to bind
in the fork tube and fail to react to
small bumps. Cannondale sought a
solution to this problem in its Delta V
system, which places an air spring
and oil damper within a sliding steer-
iﬂ% tube above the fork crown. The
tube moves smoothly over sets of
needle bearings.

Suspending the rear wheel pre-
sents a more complex challenge than
the front because it must be designed
as an integral part of the frameset.
Bike designers had to devise a flexi-
ble subframe to cushion trail shock
without absorbing rider energy or
adding much weight.

The Trek T4C system is perhaps
the simplest design. It features a
box-section swing arm that pivots at
the seat tube above the erank spin-
dle. The inboard end of the swing
arm acts againgt an elastomer spring
that's wrapped around an oil-damped
shock located low in the frame. Both
spring preload and shock dampin
are adjustable. Mated with the Treﬁ
Mogul Black Diamond front suspen-
sion, the T4C is offered in aluminum
on the Trek 9200 (31800} and in car-
bon fiber on the Trek 9500 ($3000).

Gary Fisher Bicycles turned to
dirt-track motoreyele-legend Mert
Lawwell to create a trapezoidal de-
gign with four pivot points. The lower
aluminum swing arm pivots at the
bottom bracket, while the upper arm
pivots on the seat tube. A pair of elas-
tomer blocks, mounted above and be-
hind the bottom bracket, act as
gprings. The power of the chain pass-
ing over the trapezoid link creates lift
in the bottom bracket and forces the

FRONT SUSPENSIONS

|

t

The modern era of suspended bikes was
bom with telescoping forks [right). New is
Cannondale’s single shock above the crown.

rear wheel down into the ground for
excellent traction when climbing. A
special Campagnolo rear hub incor-
porates a stout 14mm axle to stiffen
the rear end and a threaded collar to
accept a Pro-Stop aluminum disc rear
brake. Combined with a Rock Shox
fork, the Lawwell rear suspension is
offered on the aluminum-frame Fish-
er RS-1 Pro ($3500) and the carbon-
fiber-frame Fisher Alembic ($4500).
Specialized sought to eliminate the
influence of chain tension with its
FSR rear-suspension design, which
has Euallel upper and lower links.
The lower link pivots at the bhottom
bracket, while the upper link pivots
at the seat post. These links are con-
nected by a stay that creates a par-
allelogram. An adjustable coil spring

and oil shoek is located between the
upper link and the seat post. As the
suspension moves up and down, the
twin links maintain a constant dis-
tance between the rear wheel and
erank, so wheel movement isn't af-
fected by chain tension. The Special-
ized S5-Works FSR model ($2599)
features FSR rear and Future Shock
F3X front suspensions.

The Cannondale Delta V 1000
($1847) and Delta V 2000 ($2199) em-
ploy a triangulated swing arm with a
pivot midway up the seat tube and an
adjustable coil spring/oil-damped
shock near the top of the seat tube,
Like the Trek T4C, the Delta V's
high pivot point forces the swing arm
down under heavy chain tension until
the shock tops out and pedal energy
is directed to the ground.

On the leading edge of suspension
design is the Cannondale Super V
($3519). This radical aluminum bike
concentrates material where strength
is essential and shaves it away frem
noneritical areas. The front wheel is

suspended by an adjustable Delta V

system located in the steering tube

In the rear, a box-section welded-
aluminum swing arm is mated to the
frame at a massive 4-in.-wide pivot
point forward of the erank. An oil-
damped air spring located between
the swing arm and seat provides
fully adjustable suspension.

It's elear by the high prices that
fully suspended mountain bikes are
intended for serious riders, but ex-
pect to see costs tumble as designs
and materials are perfected. Factory-
installed front suspension is now
available in bikes starting as low as
$700. As more riders venture off the
road, full suspension will help kee
them in control no matter how roug
the trail.

SPECIALIZED FSR

\

DELTA V

CANNONDALE \

Specialized's fully adjustable suspension also has multipie pivot
points with upper and lower links to a trapezoidal design.
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The Deita Vs trlangulated swing arm has a single pivot point on
the seat tube above the crank spindie.
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Boeing proposes a radical new
shape for the Navy's next-
_ generation radar plane.

BY ABE DANE, Science/Techn ology Editor
PM lllustration r}e Attila | |~" ja

".-f
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® The
structive power wielded
by the aireraft, frigates, de-
, stroyers, cruisers and submarines of a
single U.8, carrier battle group outstrips the
arsenals of all but a handful of nations on Earth. Yet
the safety of these great armadas hangs by a thread.
Without the ability to see the enemy coming well be-
vond the horizon, the battle group goes from an ir-
resistible foree to-an irresistibly fat and juicy target.
~Respensibility for early warning of incoming air-
eraft andmissiles now rests squarely on the shoulders
of une plane—the Grumman BE-2€ Hawkeve. Recog-
nizable hy the 24-ft. Frishee:shaped rotedome that en-
closes its radar antenna, this 50,000-pound twin turbo-
prop workhorse hias been watching over the fleet

L at time, the world has grown ever more deadly.

~ Threats are faster, smaller and pack a bigger punch.
Struggling to keep-up, the old E-2C airframe has
had to accommodate increasingly sophisticated elec-
tronies, backlitted and grafted on wherever there was
space. An estimated 36 miles of wire is now packed
into its B7-ft. fuselage,
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total de-

The latest variant, the E-2C Group 2 can spot large
enemy aireraft more than 300 miles away and track
more than 2000 targets at once. But tactical ballistic
missiles like Scuds are still too {ast for its slow-turning
rotodome to track, and the radar signatures of low-
flying cruise missiles are growing smaller and more
difficult to distinguish from background clutter. At
this year's Paris Air Show, the French declared their
intention to break America's monopoly on stealth air-
eraft. Others ean't be far behind. Inevitably, the day
will come when all of this is just too much for the
old Hawkeye.

What then? Will the carrier battle group go the way
of the dreadnought? It's just possible that it may not.

Stealth/counterstealth

Just as one confluence of technologies has advanced
the art of evading radar, another now appears to
be on the verge of transforming radar into a sensor
that will be far more difficult to evade. The question
then becomes: Can these advances be put into a plane
with the performance to get where it's needed when
it's needed and the toughness to stand up to life on
a carvier deck?




Of the handful of defense contractors
seeking to answer this question, Boe-
ing Defense and Space Group's Mili-
tary Airplanes Division has moved
most aggressively. Although the
Navy has so far provided little direct
funding and only lukewarm enecour-
agement, Boeing has gone ahead and
put millions of its own dollars into a
concept called the EX, for Electron-
ics Experimental. The company be-
lieves its design constitutes such a
leap beyond today’s airborne early-
warning planes—and that the need
for its capabilities will eventually be
s0 urgent—that even in an aostere
fiseal elimate the Navy won't be able
to turn it down.

Airplane as antenna

Boeing's confidence springs from its
discovery of the near-perfect mateh-
up between a curious, NASA-tested
experimental wing and the ideal
shape for an advanced-technology
radar antenna. The joined wing, as
it's called, has a pair of primary lift-
ing surfaces that sweep aft from the
nose to meet another, slightly small-
er, pair sweeping forward from the
tail. Mounting radar arrays on the
resulting diamond-shape planform
turns the whole airplane into a giant
radar antenna. And that, according
to Boeing EX program manager
Larry Gilbert, is exactly what's need-
ed to spot the small, stealthy threats
of tomorrow,

From the outset, the design has
charmed engineers with its ability to
satisfy apparently conflicting de-
mands. “There was continuous dis-
cussion between the electronics guys
and the aerodynamics guys,” says
Gilbert. “We found more and more
ways that the antenna was comple-
mentary with four wings.”

32

In the rough

Joined wings had intrigued NASA
and university researchers for nearly
20 years on the strength of aero-
dynamics alone. After considerable
wind-tunnel testing, however, the fly-
ing properties turned out to be only
marginally better than those of con-
ventional swept wings. No aireraft
builder wanted to gamble on the un-
tried diamond shape with so small a
payoff, so it never got out of the lab.

Meanwhile, the makings of a
revolution in radar technology were
gradually coming together, Electron-
ically steered phased arrays had al-
ready made the whirling antennas of
mechanically steered radars obsolete
in many applications. But phased
arrays still had limited flexibility, and
they were far too bulky for use in air-
borne surveillance,

The phased array’s problem is
that, although its antenna contains
thousands of individual elements, the
radio frequency pulses with which
they scan the skies all originate from
a single transmitter (often a huge
vacuum tube) and rveturn to a single
receiver. A convoluted and power-
wasting plumbing system is required
to route the signals back and forth.
Alzo, a failure in either the transmit-
ter or the receiver, both of which are
complex and ponderous pieces of
equipment, can bring the whole sys-
tem down at once,

But in recent years, DOD-spon-
sored semiconductor research has
brought into being a new class of
microelectronic devices called mono-
lithic microwave integrated circuits
(MMICs). Onto the surface of one of
these small chips of gallium arsenide
can be etched a complete radar trans-
mitter, along with the high-power
part of the receiver. This makes pos-

BDERG [LLLSTRATN

sible an entirely new approach to ra-
dar design called an active aperture
array (see Tech Update, page 15, Jan.
'90). By givin% each antenna element
itz own tiny but powerful transmit/
receive module, these radars not only
do away with the danger from single-
point transmitter or receiver fail-
ured, but are also far more versatile
than their phased-array predecessors.

In a conventional phased array,
control over the individual antenna
elements is limited to phase shifting,
This shapes the output of all the
elements into a single beam of radio
waves and steers that beam around
the sky. But with separate transmit/
receive modules, each antenna ele-
ment's frequency, amplitude and
waveform ecan be controlled indepen-
dently as well.

Schizophrenic radar
The active aperture antenna thus be-
comes a radio-frequency tool of al-
most endless flexibility. Its radar
modes can be tightly interleaved, so
that it has the characteristics of dif-
ferent types of equipment almost si-
multaneously, During one fraction of
a second, the antenna might work
like a pulsed-doppler radar to hunt
down low-flying missiles. It could
then switch into other modes, such as
“synthetic aperture” for terrain map-
ping, or interrogating aireraft IFF
transponders to determine whether
they're hostile or friendly. The array
can also do signals intei,ligenee, lis-
tening in on enemy transmissions, and
then switch over to jamming their
communications and radar equipment
with blasts of precisely modulated
noise, Communications, missile guid-
anee, battle management and data-
link functions are possible as well,
But for the EX, the crucial advan-
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tage of an active aperture radar is
that it lends itself to installation in
what's known as a conformal array.
Lacking the phased array’s tangle of
plumbing and the masgive, central-
ized transmitter, it ean be integrated
neatly into the aireraft’s structure.
No drag-inducing rotodomes or
other protuberances are required.

Stilll.] the antenna must be installed
in a part of the plane that provides an
unobstructed, 360" view of the sky.
That's where the joined wing, which
wraps almost completely around the
aireraft, comes in, and why this labo-
ratory curiosity may find practieal
use at last.

Boeing tested a '4-scale model of the EX's
conformal radar (above]. Three-view [be-
low) shows how the |oined wing provides
unabstructed radar vision.

Ace of diamonds
Boeing began preliminary design on
the EX in 1988, and initial wind-
tunnel tests were performed in 1991,
At press time, another round was
scheduled for NASA Langley’s high-
speed tunnel in July of this year, The
basic external shape of the plane is
now established, and detailed struc-
tural engineering is underway.
Previous attempts to build confor-
mal-array wings have been unsue-
cessful, but Boeing has tested a
unique approach in '4-scale models,
and is confident that it can be sealed
up. Each wing will derive its strength
(Please turn to page 105)
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COLLECTIBLES

CEASE FIRING

Nonfiring replica guns are a safe and easy way to appreciate
the fine art of collecting firearms.

® Memorabilia buffs are sticklers
for authenticity. This is especially
true of gun collectors. To enthusi-
astz of the Wild West, the pioneer
erd, the military, the Civil War and
even the Roaring "20s,

Great gurs that look and fee| like
classic and ¢urrent weapons (from
top to bottom): lsraell Uzl sub-
maching gun, 4.5 M- 14 assault
rifie and a Thompson M1927

. submachine gun; also kniowr to
gangsters of the Roaring 205 as
the “Chicago Typewriter."

. POPULAR MECHANICS ® SEPTEMEER 1993

BY ALEX ZIDOCK

the act of field stripping an M-16
assault rifle or quick drawing a
ti-shot single-action revolver is the
next best thing to putting a piece of
history in one’s hands.

But the truth 1s

that of all the tens of thousands of
gun collectors in the country, there
are only a relative handful who col-
lect authentie firearms. The vast
majority actually are not collectors
in the strict sense, but are best de-
seribed a8 gun fanciers. These indi-
viduals typically own a couple of
hunting rifles, a handeun, a family
hand-me-down or two and probably



an nI-:i military piece that harkens
back to time spent in the service.

‘When these individuals purchase a
firearm of historie value for the office
or den, they are most likely joining
the fastest-growing segment of the
collecting fraternity and entering
the world of the nonfiring replica gun
collector.

Not to be confused with toy guns,
nonfiring replicas are fabricated
mainly of a zinc-oxide alloy with pol-
ished hardwood grips or stocks. Ex-
cept to highly trained eyes, these
fakes can fool most people. They
have working actions, a familiar
weight and balance and a full comple-
ment of movin%npart& They are, in
fact, authentic in every way except
one—they cannot be fired. All the
parts have been altered by roughly a
millimeter so they eannot nhamﬁer aor
fire live ammunition.

It was during a trip to Japan 25
years ago that Thomas B. Nelson dis-
covered replica guns. Craftsmen
there were produeing high-quality
replica firearms to satisfy collectors

hampered by the terms of oecupation
following tie second World War.
Even today, stringent laws in Japan
forbid personal ownership of authen-
tic handguns.

At the time of Nelson's trip in
1967, lawmakers in the United States
were pushing for stricter gun-control
laws, and Nelson, a noted authority
on small arms, determined that new
laws would restrict the availability
and transfer of real firearms. Re-
turning home, Nelson decided that
the time was right to start an import
business for replica guns. In relative-
ly short order, he became one of the
leading distributors of nonfiring guns
in the world. Today, Nelson not only
sells guns from his own catalog, the
Collector’s Armoury, in Alexandria,
Virginia, but also supplies most of
the other catalog and mail-order
companies. Many of these replicas
not only come from Japan, but from
Italy and Spain as well.

Although replica guns are perfect
in every detail, they aren’t deactivat-
ed originals nor are they made with

@ |nterestingly, recant gun-contraol legis-
lation has had little effect on the sala,
purchase or distribution of nonfiring repli-
ca firearms. However, under the terms
of the Federal Energy Management
Improvement Act of 1888, replica gun
fanciers were not 50 lucky.

Under Part 1150 of Section 4, which
has bacome known as the Look-Alike
Law of 1988, it states that anything that
looks like a gun manufactured after May
5, 1989 must conform fo cartain regula-
tions. For soma models this means, A
blaze orange solid plug will be perma-
nently affixed to the muzzle end of the
barrel as an integral par of the entire
device and recessaed no more than 6mm
from the muzzle end of the barral.”

For toy cap pistols, noisemakers,
water guns, light-emitling guns, air-gun
gjectile toys and lookalike firearms that
discharge such things as water, light and
nonmetallic projectiles, blaze orange
markings must be permanently affixed to
the exterior of the barmel, surrounding the
muzzle end for a depth of Bmm.

Replicas And The Law

Antique firearms, fortunately, are
affected by this law. However, they are
covered by the Federal Gun Control Act
of 1868, which states that "any toy, look-
alike or firearm that is a nonfiring replica
of an antigue firearm modeled on a real
firearm designed, manufactured and
produced prior to 1898 is considered an
antigue.” By the terms of this law an orig-
inal pre-1898 revoiver that fires cartridge
ammunition is considered to be an an-
tique. A reproduction of that same re-
volver, if it fires a modem cartridge, falls
under the jurisdiction of the Look-Alike
Law. One excaption is a blank-firing gun
used as a stage prop.

A much bigger excaption, howaver,
pertains 1o firearms that use black pow-
der. These are considered antiques and
are exempt from the Look-Alike Law,
even if they are replicas. As a result,
black-powder firearms are the hotlest
sagment of the replica gun market. —A.Z

ur-

original parts. As noted, the dimen-
sions have been altered b}? a millime-
ter or two, and this means that actual
gun parts cannot be interchanged
with a replica to make it capable of
firing live ammunition. As a further
precaution, a high-carbon steel rod is
mteg?]]y formed along the axis of

blocking the entire length
of the barrel. According to Nelson,
each replica his company handles
passes inspection by the Bureau of
Aleohol, Tobacco and Firearms, and
each receives a certificate stating
that it isn't a firearm.

Among the many advantages of
replica gun collecting is the ability to
own lookalike weapons that other-
wise are illegal to possess or require
cutting through extensive red tape.
One such popular piece is the
Thompson M1921 machine gun. The
replica version of the “Chicago Type-
writer,” as it was called by gangsters
in the Roaring "20s, contains 59 parts,
including a vertical fore-grip and de-
tachable butt-stock and a 20-round
box magazine. It measures 35 in. long
and weighs 9% pounds, just like its
real counterpart. Also, it can be com-
pletely disassembled.

Amthar a&mm? of replica fire-
arms is price. The lookalike Thomp-
son M1921 submachine gun sells for
less than $300. A real Thompson
machine gun would cost as much as
£3000, plus a $200 payment of a
Federal Transfer Tax.

Military buffs might be more in-
terested in the M1911 .45 automatic
pistol, a standard government Army-
1ssue sidearm that dates back to
1911. This familiar piece has seen
action in WWI, 11, Korea and
Vietnam. Replicas are available for
roughly $100.

Police buffs might be more inter-
ested in the .44 Magnum revolver
made famous by Clint Eastwood in
the “Dirty Harry" movies. This model
features a 6-shot swing-out eylinder
in both single and double action. Cost
is about 390,

Like all products in the market-
place, replica guns are subject to the
whims of the public. During the
1960z and early 19708, Western
quick-draw revolvers were tremen-
dously popular. During the mid-"70s,
the pistol used by agent 007, James
Bond, a German Walther PPK, was a
big-selling replica model. Modern
military and assault weapons, like
the Russian AK-47 assault rifle and
Israeli Uzi submachine gun, were
&?pular in the 1980s, and now Civil

ar firearms are hot.

While most of the firearms men-
tioned above are perennial favorites,
replicas are also made for fanciers
who wish to extend their collections
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Naonfiring quns are appreciated for beauty and historical signifi-
cance [clockwise from upper left): Remington 141A Gamemaster
slide-action repeater, Savage 1899A lever-action repeater, Win-

farther afield. These include antiques
ranging from the Colonial blunder-
buss to ornately decorated flintlock
{:}H tols and derringers. George

ashington's favorite 18th-century
flintlock pistol has also been replicat-
ed and so has an interesting curio,
the ivory-grip Ladies’ Muff Pistol,
cirea 1776, The list includes Russian,
Spanish, English, Scottish and
French flintlock pistols and der-
ringers, plus Western derringers and
Civil War rifles and pistols.

Some of these firearms are intend-
ed to be hung over the mantelpiece
or on the wall and are considered
decorator pieces. In fact, replica
guns, according to Nelson, arve divid-
ed into four classes: 1. Decorator
models that have a minimum of
working parts and cannot be disas-
sembled, 2. High-quality weapons
that have many working parts and
can be disassembled, 3. Blank-firing
reproductions that can be used as
starter's or stage pistols, and 4. Pre-
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mier-guality replicas such as those
offered by The Franklin Mint, of
Philadelphia, Pennsylvania.

Of the four classes, The Franklin
Mint series is the top of the line in
replica guns. It includes sidearms
used by President Theodore Roose-
velt, Buffalo Bill Cody, Wild Bill
Hickok and Wyatt Earp (a Smith &
Wesson .44), and Jesse James' Rem-
ington revolver,

In addition to The Franklin Mint,
another source of replica firearms is
The Regimental Quartermaster, of
Hatboro, Pennsylvania, one of the
largest suppliers of Civil War rifles
and handguns. The difference with
these firearms iz that they use black
powder and can be fired.

As mentioned, one of the primary
benefits of collecting replica guns is
affordability. An original Winchester
M1873, for example, is valued at
$2795 in excellent condition by
Stoeger's Gun Trader's Guide. A
nonfiring replica can be purchased

chester 1886 lever-action repeater, Civil War-era percussion-cap
Kentucky rifle, Rogers & Spencer .44 percussion revolver and Colt
Civil War Army .44 percussion revolver.

from Collector’s Armoury for $149,
But just because replicas are af-
fordable doesn't mean they aren't
valuable. An interesting trend to
emerge recently is that nonfiring
replicas themselves have become
pricey collectibles. Some of the early
replicas from the 1960s and "70s were
discontinued after the molds wore
out, and these firearms have sky-
rocketed in value. Originally sold for
about £79, these replicas now fetch as
much as $450. So, even replicas are
now collectibles. ™

SOURCE LIST
For more information about nonfiring
firearms, black-powder rifles and pistols,
and replica guns, contact the following:
® Collector's Armoury, 300 Slaters Ln,,
P.0, Box 59, Dept. 93A, Alexandria, VA
22313, (T03) 654-6111.
# The Franklin Mint, Franklin Center,
Philadelphia, PA 19091; (215) 458-6000.
® The Regimental Quartermaster, P,
Box 553, Hatboro, PA 19040; (215)
GAT2-6E91.
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Highly sophisticated technology is helping drag racers achieve speeds and
elapsed times once thought impossible.

® The concept of drag racing is
brutally simple—cover a straight
quarter-mile, 1320 ft., from a stand-

ing start quicker than the guy in the

other lane. That’s it.
On the racetrack, infrared com-

puterized timing gear provides each (4%

car with an elapsed time to ten-
thousandths of a second, gives each
ear its terminal speed and selects
the winner in races too close to call
by human eye. In the pinnacle of
the sport—Top Fuel—the fastest
accelerating piston-engine cars in
the world make a pass in less than
b seconds at more than 300 mph. A
Corvette ZR-1, the quickest produc-
tion car POPULAR MECHANICS has
ever tested, covered the distance in
12,72 at 116 mph. In drag racing, a
10th of a second is a lifetime.

The sport, particularly under the
auspices of the National Hot Rod As-
gociation (NHRA), has made light-
year strides from its formative post-
World War I1 days, when budding
competitors raced illegally on the
streets of Southern California. Now
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Crew of seven shows racing’s professionalism.

there's an 18-event national tour that
draws almost 2-million spectators an-
nually to purpose-built, stadium-like
venues like the Texas Motorplex and
Indianapolis Haceway Park, Racers
in three professional categories—
Top Fuel, Funny Car and Pro Stock
—battle for millions in prize money
and contingency awards.

The ears entertaining these crowds
have taken similar leaps from the
Flathead Ford Roadsters raced on
L.A. streets. From on-board comput-

TEXT AND PHOTOS BY JON ASHER ©r systems recording virtually

every aspect of the race car’s opera-
tion to multidise clutches that have
replaced transmissions as we once
knew them to fuel systems seem-
ingly strong enough to empty Lake
Powell in a few hours, drag racing
technology is arguably on the level
of eurrent Indycar scienece and
clearly ahead of stock car racing
(see PM, Mar. "93 and June "93).
Pro teams operate out of quar-
ter-million-dollar tow rigs that are

I actually rolling race shops. Race cars

can easily cost $150,000 without the
first spare spark plug, and a serious
campaign for the NHRA Winston
Championship easily consumes a 7-
figure sponsorship package.

Picking up the tab are big-name
corporate sponsors from MeDonald's,
Budweiser and the Hawaiian Tourism
Board to automotive-related eompa-
nies such as motor-oil makers, car
companies and parts distributors, each
trying to grab the attention of the
100-million people drag racing reach-
es each year through televised events.
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The greasy mechanie in the was-
white T-shirt has been replaced with
a highly trained technician who spe-
cializes in one aspect of the ear’s op-
eration and gets paid a fat 5-figure
galary with retirement benefits. Add
a zero for erew chiefs with the tuning
skills of Aunstin Coil, who calls the
gshotz on the Castral GTX Oldzmaohile
Funny Car driven by 2-time Winston
Funny Car-champ John Foree.

At national events, the quickest 18
qualifiers in each class race tourna-

POPULAR MECHANICS ® SEFTEMBER 1593

ment style. The losers po home. The
winners get back to the pits and pre-
pare their ear for the next round.

Top Fuel

The rear-engine Top Fuel dragster
was invented in 1970, by “Big Daddy”
Don Garlits, the most famous drag
racer of all time, after a transmission
explosion in his front-engine machine
stole half his right foot. Today's
“diggers” still follow this design,
weigh a minimum of 1950 pounds and

Level of sophistication Includes [clockwise
from bottom left) clutch timing system,
offset front ends, purpose-bullt aluminum
supercharged nitromethane-fueled 500 cid
engines and complicated on-board com-
puters to monitor all of the car’'s functions.

have a maximum wheelbase of 300
in. Power comes from supercharged
fuel-injected 5000-horsepower alu-
minum aftermarket engines, based
on Chrysler’s hemispherical (Hemi)
combustion-chamber design used in
passenger cars in the '50s and '60s.
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They burn nitromethane, a highly
combustible fuel, and ereate enough
sound that earplugs are as common
in the stands as cold beer. Idle is a
violent 2500 rpm, and a good run has
the motor spinning in the 7200- to
T500-rpm range from start to finish.
With special tools and components
designed to speed the process, teams
strip down their 500-cu.-in. engines to
the bare blocks after every run, many

THE NEED FOR SPEED

@ JOLLY
RANCHER
i

temperatures after the tire-heating
burnout, allowing the crew to better
judge the tire's adhesion. Now all the
top teams have such devices.

As speeds inerease, so does the im-
portance of efficient aerodynamics.
Wind-tunnel testing is now the norm,

and more downforce is the goal.
Doug Herbert's Top Fuel crew gives
much credit for its reeent suecess to
an aerodynamic device, bolted be-

-

because a driver eannot deal with
complex controls when a whole race
takes less than 5 seconds. A lever on
the right controls braking. Two ped-
als actuate the eluteh and throttle, al-
though the cluteh pedal is only used
to shift into Reverse after a burnout.
The multidizse centrifugal clutch is en-
gaged automatically with the applica-
tion of the throttle. There’s a fuel-
pressure gauge, a toggle switeh to

times replacing internal eom-
ponents from steel cylinder
sleeves to rods, pistons and
bearings, rebuirding them
completely in the 90 minutes
between rounds. And if the
damage is too severe, a new
engine is installed.

They also adjust the multi-
disc clutch and/or replace it
as necessary. Cluteh adjust-
ment usually wins or loses
the race. Too tight and
wheelspin i2 guaranteed. Too
loose and not all the avail-
able power is used.

It works with multiple
cluteh discs separated by
many floaters. As the car
races down the track, multi-
ple counterweight arms
swing forward to apply §
more pressure to the clutch,
quickly resulting in a locked
nonslipping system. This
gradual application of the &

activate the clutch timing sys-
tem which begins working
at full throttle and a switch
¥4 that begins data recording.
Kenny Bernstein's Bud-
weiser King fueler bristles
with the latest technology.
Bernstein's car has a 2R5-
in.-long wheelbase, which
resists distortion under
gtarting-line loads and in-
creases traction. Tempera-
ture transdueers on the ex-
haust headers provide Crew
Chief Dale Armstrong with
some information on the
erformance of each cylin-
er. Fuel lines deliver juice
at 42 gallons per minute,
and 32 injector nozzles are
machined directly into the
cylinder heads.
Immediately after the fin-
ish line blurs past, double
parachutes are deployed to
help the marginally effee-

cluteh has completely re- Teams strip engines to bare componentry between rounds of tive rear-only hrakes,
laced the transmission. Be- racing. Critical adjustments will be made to the multidisc clutch
ore this clutch design, get- that has replaced the transmission [left] while handheid noncon- FI.II'II'!?' Car

ting 5000 hp to the g‘l"Dl.Il'td tact thermometers are used o check track and tire prior to racing. Stean into a 5ﬂm—hp Fu.nny

was impossible.

In all the pro ecategories, comput-
ers are used universally to monitor
engine funections, but no engine fune-
tion may be computer eontrolled in
drag racing. Computers are only per-
mitted for data gathering.

John Force's Funny Car team was
the first to utilize components like
the Raytech noncontact thermome-
ter, which measures track and tire

40

neath the engine, which directs air-
flow up over the huge rear slicks,

Herbert's car, somewhat typical of
a modern Top Fuel racer, utilizes a
small Racepak on-board computer
for post-run analysis. Additional
data-gathering devices and batteries
are housed beneath the car’s light-
weight magnesium skin.

The controls of Herbert's car are
also typical—and amazingly simple

Car and you immediately realize the
name is an oxymoron. The lowering
of a Funny Car's fiberglass body has
been compared to the closing of a cof-
fin. Under the caricature of a produc-
tion-car's body is basieally a short-
wheelbase front-engine Top Fueler,
with the same 500-cu.-in. aluminum
supercharged fuel-injected nitro-
methane-burning bomb sitting in the
driver's face.
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This combination slingshots Fun-
ny Cars through the quarter-mile in
about 5.10 seconds at speeds of more
than 200 mph.

Since the motor’s in front of the
driver, where he's much more vul-
nerable to the results of an engine
failure, Funny Cars are equipped
with on-board fire systems that are
designed to keep flames off the dri-
ver. New innovations—many first

seen on Foree's ear after his "02
season was literally one fireball af-
ter another—are designed to further
ensure the safety of the car's oceu-
Eant. Now many Funny Cars have

ody ejectors that dislodge the very
burnable body off the car in a fire,
keeping the flames controllable and
the driver's vision and exit clear.
And Foree has just added a metal
barrier between himself and the
motor for further protection. All
Funny Cars have escape hatches in
the roof, and all professional drivers
wear fire-resistant driver's sunits,

POPULAR MECHANICS ® SEFTEMBER 1593
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gloves, boots and face protection.

Unlike Top Fuel ears, Funnies
have both front and rear brakes,
but the ears still slow down with
the help of double parachutes. Funny
Cars also use the multidise clutches
and the data-gathering computer
gystems found on Top Fuelers, and
their motors are also rebuilt or re-
placed between each round of drag
racing.

Pro Stocks are far from stock [clockowise
from top left]: Driver |s protected by steel-
tube cage and fire extinguisher, Engine is
500 cid and runs on racing gas. Fuel tank,
fliter and pump are In front of radlator.
Five-speed gearbox uses no clutch and
gearing Is easily changed. Front suspen-

sion Is coll-over shocks and special mounts.

Computer chips limit engine’s max rpm.

Pro Stock

The only thing stock in Pro Stock is
the name. These are pure-bred,
scratchbuilt, round-tube, chrome-
moly-chassis race cars powered by
500-cu.-in. 1000-hp normally aspirat-

ed motors. Reigning Pro Stock world
champion, Warren Johnson's Olds
Cutlass Supreme, for instance, is
gimilar to a dealer-sold unit in body
styling and fuel only. But even then,
the removable body panels are
carbon fiber and the fuel is a very-
high-octane gasoline, entering the
motor through huge twin carbure-
tors flowing more than 2300 e¢fm
pitting atop a handmade, sheetmetal,

tunnel ram intake manifold.
Oldsmobile Cutlass Supreme dom-
inates this class in entry numbers,
but Scott Geoffrion's Dodge Daytona
iz tough too. Pontiae Firebirds,
Chevy Camaros and Luminas abound,
along with the occasional Grand Prix
and Beretta. And the winningest
drag racer of all time, Bob Glidden,
does battle in a lone Ford Probe.
The driverz of these “doorslam-
mers” are surrounded by rolleage
tubing and watch a large tachometer
with a big red warning light preset to
(Plense turn fo page 118)
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SPORTS SCIENCE

THE MECHANICS OF A

When the strings of Pete Sampras’s racket smash into the ball
at this month’s U.S. Open and send it hurtling across the net at
over 120 mph, biophysics and aerodynamic forces will combine to
score yet another ace for one of tennis’s top seeds.

BY STEVE FLINK; PM lllustrations by Paul Kratter

® Many matches played in men's professional tennis
are essentially exercises in brutality, featuring explo-
sive power almost across the hoard. This peneration of
combatants is strong and durable, capable of blasting
the opposition off the court with the extraordinary
pace of its shotmaking, and is able to
produce blinding winners from almost -~
anywhere on the court, =

While power prevails through-

out the competitive game nf/&

tennis, it is most evident, and
probably of greatest signifi-
cance, on the serve. With one
swing of the racket, the serv-
er can begin and end a point
abruptly, keeping a rival
completely off guard with
the speed, spin and place-
ment of his delivery. The most
potent servers enjoy an im-
mense advantage over those A
who eannot produce the same de-

gree of pace. The ability to gener- _ 1 e

ate an enormous amount of apeed on

the serve translates into free points, in-

timidates those on the receiving end who have
trouble coming to terms with the high velocity and
provides a cushion in the heat of a long battle.

In any event, today’s game is dominated to a large
extent by the big servers. The best players in the sport
are propelled forward by the strength of their serve,
using it as the primary weapon on their path to suc-
cess, Quite simply, it is nearly impoﬁs[ble these days to
reach the top of the ladder in men's tennis without a
powerful serve. The most striking example of a cham-
pion coming into prominence in large measure because
of a big serve is Pete Sampras, who moved to Ng. 1 in
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the world back in April of this year.

Sampras has demoralized more than his share of op-
ponents with his devastating first serve, keeping them
constantly guessing about where he is going with it,
moving it around skillfully from corner to corner. Sam-

pras epitomizes the modern men’s cham-

pion, building his game around the ex-

plogive serve, pulling away from

capable foes with the effortless

ferocity of his delivery. That as-

tonishing serve—clocked at
~, as high as 129 miles per
hour—is precizely what sep-
_arates Sampras from the
. pack. This velocity oceurs in
oy a relatively small space
' when you consider that the
court measures 78 ft. in
length and 27 ft. in width for
gingles' tennis, The serve op-
erates within even tighter di-
mensions in that the distance

4 #"" from the server to the opposite
e S service line is about 60 ft.
o, ' The secret for Sampras and other

stupendous servers like Boris Becker and
Goran Ivanisevic is that they win about 80% of all
points when they get their first serve in play. That ra-
tio of success is a direct result of power. But where
does the power come from on the serve! How do the
best of the breed create such remarkable velocity with
regularity?

To be sure, there are common components shared
by all of the great servers, even if techniques vary
from competitor to competitor. As Allen Fox, former
American Davis Cup player and cwrrent tennis coach
at Pepperdine University, explains, there are “three ar
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THE MECHANICS OF A POWER SERVE

four™ sourees of power, which are uti-
lized to the hilt by players who know
what they are doing.

“The object is to get the racket
head moving as fast as you ibly
can,” says Fox. “It is done like a lin-
ear mecelerator. You keep adding
boosts of power from various sources
until you get the ultimate racket ve-
locity. That comes from bending vour
knees, throwing the racket head up
over your shoulder and rotating your
shoulders. That adds to the speed al-
ready coming from your legs and tor-
z0, Then you snap your wrist. Add all
of those elements together, and that
is where you get yvour power.”

Australian Colin Dibley is now a
teaching professional in New Jersey,
but when he played the circuit in the
1970z he had the bippest serve of his
era. He deseribes the basis for power
similarly to Fox, but adds a few of his
own comments to the equation,

“You've got to use your whole
body,” remarks Dibley. “I know from
my own experience that if I try to hit
the serve too hard, I can lose it all. It
is a matter of timing and balance,
You have to transfer your weight into
the ball. Players often get their
weight forward too soon, and they
end up hitting only with their arm.”

'ﬂll toss
'l:]'ﬂ.'-leg.T mphasizes the im ce of
ﬁﬂond toss in develo a foree-
serve, “To get power,” he says,

“vou always have to go up after the
ball. Wherever you toss the ball,
have to make sure you are extending
up after the ball. A:i’nt of elub players
toss too high and let the ball
low, or they don't throw the hall 'gh
enough and therefore don't extend
for power.”

o get maximum power on the
serve, the player must toss the ball

out in front of his body, but not too
far forward. “The ball should ideally
bounce 6 to 9 in. in front of your body
if you were to let your toss drop to
the ground rather than making con-
tact with the ball,” notes Dibley. *1f
ou too far out in front of your
ﬁody you will be at the end of your
reach and will get too much arm and
very little else into the serve. But if
you can meet the ball at the peak of
the toss—or somewhere near the top
of the toss—and place the ball slight-
ly in front of your bur.l:..t.hEl'l you will
get the m
Undnuhm toss is the single
most erucial element. The conzisten-
ey and placement of the toss will de-
termine the direction and pace of the
serve, According to studies done by
the Vie Braden Tennis College i
Cota de Caza, California, the ideal
toss should be 17 to 20 in. above the
racket hand, at what is called the

® The fastes! recorded serve of 1992
was a 132-miles-per-hour rocket deliv-
ered by the Dutchman Richard Krajicek
Mo fewer than 10 men produced servas
moving faster than 125 mph during that
year. Under these circumstances, how
can a linesman possibly use his ayes to
Keep up with the astonishing speed being
displayed by so many players? Can an
umpire know one way or another whether
a ball is in or oul when a player appeals
10 him to overrule a linesman on a contro-
versial call? What is the long-term solu-
tion to this persistent problam?

The solution may be on the way. TEL
Proprietary Ltd. has come up with an
automatic system that can call every lina
on the court electranically. To be precise,
TEL igs an slectromagnetic system in-
volving tha placement of coils undernaath
the court’s surface. These coils carry
electrical currents operating at diffarent
frequancies.

TEL was tested on an experimental
basis at the 1992 and 1993 Australian
Opens with the resulls tabulated privately
and compared with the aciual calls made
by the linesmen at those tournamanis.
Tha initial lindings appear to cast TEL In
a tavorabla light.

How does it work? When a ball maves
into the magnetic field, iron particles in its
filler are datected. Each line is linked o a
16-bit microprocessor, with a master
processor supervising the line proces-
gors, The masler processor makes cer-
tain the system is operating properly,
checking it 20 fimes a second. As a ball
nears ana of the lines on the court, the
compuler tracks and registers the impact,
making the call within a quaner of a sec-
and. The information appears on a hand-
hald receivar kept by the umpire.

TEL is one of about a half-dozen sys-
tems being evaluated now for use in the
future on the IBM/ATP tour. As technical
advisor o the ATP, Ram Ramnath is

BELLAW CO

Electromagnetic sensors under the court lines monitor the ball as it approaches. The
ball contains metal particles for easy detection.

studying the merts and demerits of all the
proposed systems. He |s encouraged
about the potential for this technology.

“Everyone wonders,” says Ramnath,
“whather a machine system taking the
plage of human beings will add or detract
from the drama of a match. But | have
talked to players on the pro tour about
this and most of them feel that an
impartial electronic system would be very
desirable.”

Ramnath explains, I have astablished
guidelines for accuracy, consistency and
raliability. The difterenl systems are all
over the place in terms of different ehar-
acteristics, but this is definitely a greal
technological development. As far TEL,
since the court is llooded with an eleciro-
magnetic field, that raises a question in
itsall. Some studies have bean made
about its safaty. If there were high levels

in Or Out? A Computer Makes The Call
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of radiation, it could be dangerous. But in
the case of TEL, it is low-leval radiation.
Based on what we already know, It is not
dangerous. But what is not known is the
long-term effect of low-level radiation on
the soles of tennis shoes.”

While protessional players try o sori
out this situation, recreational players can
gauge their service power potential by
testing new products like Senv-O-Matar,
The device weighs less than 1 ounce and
is attachad to the side of a rackst frame
with Velcro straps. The Sarv-O-Mealar
usas a calibrated, spring-loaded intermal
mechanism. After every swing of the
rackel, the melar must be resel by turming
a knob. Serv-O-Meter is designed fo
measure racke! speeds of 40 to B0 miles
per hour and ball speeds of 60 o 100
mph. i is available in eight colors and
costs $19.95; (B00) 232-3687, —S5.F.
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Pete Sampras begins his serve 1) by
rocking onto hls back foot with both
hands pointing to the ground at the same
time. This allows his tossing arm and his
racket arm to go up Into the tossing and
hitting position simultaneously. (2]
Sampras keeps his eye on the ball during
the toss. [3) Sampras’s motion allows him
to get a full shoulder tum and deep knee
bend In the preparation position. The
knee bend Is a cruclal part of his
preparation. [4) Sampras then moves Into

the classic back-scratch position with his
left arm retuming to a more balanced
position. He is jJumping Into the air,
propeiiing himself into the court. |5) This
Is a classic full extension up into the
hitting position. Pete uses a 5'4-In. grip,
which s uncommonly large but helps him
hoid the racket very softly in his hand,
thereby letting him snap at the ball with
his wrist and accelerate the racket head.
(&) The wrist snap has just taken effect. He
Is seelng the ball leave his radket while

holding his head still through the contact
point. If he were to mowve his head down It
would Jerk the serve. (7] Now the wrist
snap has been compieted and his left knee
Is sliightly bent as he has nearly finished
his swing. (8] Notice how low his body Is.
This allows Sampras to accelerate into the
net behind his serve, with a powerful first
step helping him to move in quickly. He
looks likke a sprinter ready to power off
that left leg. —fFaul Cohen
former coach of John McEnroe

“peak of the reach.”

Of course, the top players toss the
way it works for them, and it is as
simple as that. Steffi Graff, widely
acknowledged as the best and biggest
server in women's tennis, has an un-
usually high toss, which can cause
her considerable trouble when the
ball is blown around in the wind. Ivan
Lendl has another uncommonly high

Evolution Of The

At 75 sq. In,, the
wood racket survived
through the 19603

and most of the

"70s. The sweetspot
Is low on the racket.

toss, although he has altered it over
the years to make it lower.

Despite the disparity in their toss-
es, all servers share something more
significant. No matter how high or
how low they make their toszes, they
place the in the same place time
after time, point after point, and
therefore, they get not only power
but eonsistency as a reward for their

Tennis Racket

sweetspot moves toward
the center of the racket.

as big as 120 5q. In. The

discipline and effort. Furthermore,
those who excel in the serving de-
partment share another trait that is
not related to the toss—a relaxed
serving arm.

“The arm has to be loose,” con-
firms Fox, “because it is essentially a
passive element. The arm is acceler-
ated by the shoulders, the legs and

{Please turn to page 120}
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® With this report, our long-term
test fleet expands by three cars. All
of the vehicles we added last report
are atill with us. But we've also taken
on one of the most written about new
cars in history—an LH sedan, the
Dodge Intrepid, from Chrysler Corp.
We've also added Mazda's very con-
temporary 626, an all-new iteration
of its family sedan. And finally, the
car that Subaru hopes will put it into
the small-car mainstream, the Im-
preza, joins our fleet in wagon form,

Dodge Intrepid
We wanted an example of an LH car
from Job One. Unfortunately for us,
and fortunately for Chrysler, LH
cars were and are in short supply.
Our Intrepid finally arrived and,
frankly, it was worth the wait.
Our Intrepid wears a silver/
bronze metallic clearcoat
vaint worthy of a European
uxury car—it's devoid of §
flaws or orange peel. The 3.5-
liter 24-valve engine delivers at
least the advertised 214 hp. The
trunk is nearly as eavernous
as the back seat—as reported by
those who've ridden in that seat.
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Three new cars join our fleet.

Things we appreciate so far are
the engine and transmission, the op-
tional traction control and the killer
stereo, Another feature we enjoy is
the trip computer/compass/outside
thermometer on the overhead con-
sole. So far we've enjoyed excellent
fuel mileage—nearly 20 mpg in traf-
fic and touching 27 mpg on the park-
way with the cruise control set.

—Mike Allen

Mazda 626

With its stealth paint job and sub-
dued styling, Mazda's 626 doesn't
look like a street tiper. But there's a
fair bit of tiger beneath that rounded
sheetmetal, enough to make this one
of the more entertaining midsize
sedans you can buy. Its suspension
tuning gives it gratifying agility, its
d-speed manual transmission is ex-
ceptionally precise—particularly for

T AT Ak

POPULAR MECHANICS & SEFTEMBER 1994

A FHOTD By DAVID DL




a front-drive car—and the engine is
sheer joy. At 165 hp, Mazda's 2.5-
liter 24-valve dohe V6 isn't the most
potent V& around, but it produces ex-
cellent midrange response and makes
a satisfying growl while doing so.

Our initial impression (1845 miles)
of this newecomer to our test fleet is
that it is not the quintessential family
sedan. That distinetion goes to some
of the bigger entries in this class—
the Toyota Camry, for example, or
the Ford Taurus.

But for the sedan buyer who wants
to blend sports-car handling and live-
ly aceeleration with that extra set
of doors, the V6-powered 626 has
few—if any—rivalg in its class. We're
looking forward to the miles that lie
ahead. —Tony Swan

Subaru Impreza
The Impreza is Subaru's new player
in the compact sweepstakes, and

SUBARU IMPREZA _~

16,000 miles in five months with an
average 29.3 mpg for mixed highway
and stop-and-go New York City dri-
ving, we've stopped waiting.

Toyota's solid construction and ex-
cellent fit and finish have not allowed
a single squeak or rattle, no matter

we've decided to live with
the jaunty wagon ver-
gion, So far we've found |
this pleasant little hauler
to be the kind of compe- |

tent, versatile, small fam- P8
ily car that we quickly
take for granted. Al-
though it's not likely to
set any hearts on fire
with its 0-to-60-mph per-
formance, it seems to be
the kind of car that wins §
hearts over time by thriv-
ing on neglect and being
generally unbreakable.

So far—just 2518 miles
—+that's our impression.
The 16-valve sohe 1.8-
liter flat Four makes nice
low-end torque. The 5-speed gearbox
is precise, Clutch engagement is
light and smooth, It's easy to drive
with good driver's sightlines in all
directions.

The Impreza is built on the Legacy
platform, which makes it bigger in-
gide than its predecessor, the old
faithful Loyale. There's plenty of
front-seat legroom, and with the rear
seats folded flat the little wagon will
swallow a fair amount of cargo.

It's also much more conventional
than previous Subarus. It's conven-
tional in every way. How a more con-
ventional Subaru will stack up against
the Honda Civies and Toyota Corol-
las of this world remains to be seen.
In our book, to date, it has its share of
strong points. Time will tell, —T.8.

Toyota Corolla LE

We keep waiting for something to go
wrong, for our positive opinion to
change. But our long-term Corolla
won't let up. It keeps going and go-
ing. And after racking up more than
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TOYOTA COROLLA LE

how many NYC potholes we hit. The
incredible silence in the cabin literally
equals that of a hoairy sedan. The man-
ual radio antenna, however, reminds
ong of Corolla’s economy-car roots.
The simplicity of Corolla’s dash-
board with its big, well-positioned

GMC SUBURBAN SLE

L
:
y 2
E
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?
]
analog gauges is a welcome depar-
ture from cluttered electronic digital
displays. And driver’s sightlines are
unsurpassed. Nothing obstructs your
outward view, even if you've loaded
the car with all your worldly belong-
ings and moved to another town.
Which is what we did.
For more than a couple
| of weekends, we turned
| our Corolla into a mini
house mover. Roominess
is actually an understate-
ment when you consider
what we've been able to
shove into this compact
with the available trunk
space and the rear seats
folded down, including a
| 36-in. round wrought-
i iron table and two chairs.
| We still have a few
more months left with
our Corolla, but we're al-
ready starting to miss it.
—Deborah Frank
GMC Suburban SLE
Like the rabbit in the battery com-
mercial, our Suburban just keeps
towing and towing and towing. We've
run up almost 13,000 miles—midway
through the racing season—almost
all of it with a trailer and our trusty
B
3
:
8
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LONG-TERM TEST CARS
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Honda Prelude VTEC hooked on
behind it.

This adds up to almost nonstop
heavy duty, and the Suburban thrives
on it. The 454 V8 flattens out the hills
and eats up the miles without breath-
ing hard. It's no lightweight in the
fuel-economy department—about 10
mpg loaded, 13 mpg unloaded—but
that's the price of major-league
torque and major-league towing ca-
pahilities. Those capabilities, inciden-
tally, extend to towing in adverse
conditions. More than once our Sub-
urban's 4wd system has gotten us out
of a muddy racing paddock that left
others mired down for hours.

Through all these miles, we've
recorded only two negative com-
ments in the logbook. One concerns
the ventilation controls, which are
difficult to adjust for blend. The
other mentions the shoulder belt,
which chafes the driver’s neck.

But these are small irritations in
an otherwise totally positive experi-
ence. The Suburban tackles hard
work with authority, it's comfortable
over long hauls and, in our experi-
ence to date, it's mechanically bullet-
proof. —T.8.

P PHCITLCD BT M DB

Sy B happening with our
Cadillae Seville

N last vear,
' m..-u._,_-—i- . Unfor-

Cadillac Eldorado
Touring Coupe

At 4530 miles, the Driver Informa-
tion Center on the Eldo's dash lit up,
informing us that we should have the
car serviced. This was a little annoy-

tunately for the car, we didn't get in
to Brogin Cadillae in Ridgewood,
New Jersey, until the odometer read
well past 8000 miles. Cost: $337.07.

We asked the dealer to perform
the regular service and also to check
the front-end alignment as the car
had begun to feel a little twitchy
under power. And when a Cadillac
Northstar VB engine is under the
hood, the ear is under power quite
often. Sure enough, the front end was
way out of line, If you have a front-
wheel-drive car with a erful en-
gine, and it just doesn't feel stable or
right, especially when your right foot
is making waves, check the front-end
alignment.

Speaking of the Northstar, which
is really the subject of this test, itis a
delight. On a recent trip to Montreal
for a weekend, this car just rolled.
And not a whimper from the North-
star. We're beginning to feel like this
may be one of the best engines GM
ever made. With about 14,000 miles

Do

JEEP GRAND

CHEROKEE LAREDO

ing, as the owner's manual states
that 7600 miles iz the normal service
interval, unless the car is subjected
to “severe usage."” Apparently, being
# POPULAR MECHANICS test car
qualifies as severe usage. We re-

member the same thing

MERCURY VILLAGER LS =

= —ilin -

on the odo, we'll continue to rack 'em
up and keep you informed.
—Joe Oldham

Jeep Grand

Cherokee Laredo

Our Jeep Grand Cherokee has had
its share of trials and tribulations
since our last report.

First, some jerk decided that he
didn't 1|l-:e the shape of the Grand
Cherokee's windshield, so he
= threw a golf ball through it

| while it was parked one night.

%1 Cost: $295.
' Then, we got stuck. We
| were on a road that quickly
changed from pavement to
gravel to dirt to mud in less
than & mile, Before we could
bail out, the Jeep was hub-
deep in loose mud which was
too much for the dwd's Low
{Please burn lo page 118)
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'Nowvoucm

STOPyour

HOUSE FROM |

LOSING |

rd
vpr10° 350 |
Ay INTRODUCING DAP ENERGYSAVER
A » ALL-SEASON CAULK.

Year-round problem. Even if your home is new and well
insulated, it’s losing heat. Air conditioning. Up to $350*
every year, Through cracks and crevices that form every year.
All-season solution. New DAP ENERGYSAVER" Caulk

is specially designed to stop energy loss and save you money.
Our unique formula gives you a seal that’s so flexible,

it's guaranteed for 50 years. And it comes in white or clear.
Easy-to-use applicator cap. Our patent-pending

DAP CAP ™ makes every job goof-proof. So you'll always get
professional-looking results. Sealing-and saving—just got -
easier. Thanks to new DAP ENERGYSAVER All-Season Caulk. SUE PATENT.HENDING BAP A

UEEIT ARDUMD DODR JAHES RAREL IT EASY TO GET PAOFESSIONAL-
AROUND WIMDOW FRAMEL. ANTWHENE LEDING REFULTE EVEAT TIME

TOUR HOME LOTEE EMERGY

- . ._ i - |
*Source: LIS Dept. af Energy. I O DAP Inc., Dayton, Ohi 45401



HOME IMPROVEMENT

RUST PREVENTION

A homeowners guide to fighting rust.

T B [ W By T g e

HN, 4

® Steel rusts. Even if it's painted, it
can still rust and look lousy. Aluminum
rusts, too. But just because these met-
II als rust, doesn’t mean you have to ac-
cept it. Fortunately, you ean fight back
and win the hattle against corrosion.
To win, vou need to be well pre-
pared—armed, if you will—with the
right tools, materials and informa-
tion. As far as tools and materials are
concerned, everything vou need is at
your loeal hardware store, paint

ant Home In

store or home center. Just remember
to bypass those products that
promise a quick and permanent end
to rust and to stick with the basics
that we show here. The process is
straightforward and, in some re-
spects, remains the same as in the
past. Remove as much of the rust as
you can, then paint. Fortunately, to-
day’s corrozion-fighting products
malce this job easier than before,

To get the right information for

thig story, we went to the experts—
the National Association Of Corro-
sion Engineers (NACE), NACE
steered us to Edgar Dreyman, a pro-
fessional engineer with 30 years of
experience fighting corrosion,

Know the enemy
Firat, Dreyman advises, know the
BTIEMY.

Photo; Rosano Caparos
Hustrationg: Gennge etk
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Corrosion is not necessarily syn-
onymous with rust. Rust iz just one
form of corrosion, namely the brown
stuff that forms as a result of corro-
sion on steel. This article will deal
with all the simple forms of corrosion
found around the house: rusting
steel, galvanic corrosion and corro-
gion on uneoated aluminum.

Here's a simplified version of the
complex electrochemical process that
causes rust to form on painted steel:
First, moisture penetrates through
pores in the paint film or through a
scratch (zee illustration below), Then
the oxygen in the water combines
with the iron in the steel, and a
minute amount of iron is dissolved,
forming a solution. Because there is
an imbalance of electrons between
the solution and the surrounding
steel, a flow of electrons, or current,
begins. As long as the current flows,
the steel will deteriorate (corrode)
and rust will form.

Because the rust has more volume
than the steel, it expands and helps
form a blister under the paint. The
blister will cause the paint to fail,
exposing the steel to more moisture
and accelerating the corrosion

The same situation can oecur
in reverse. If you paint over damp
steel, you've trapped the moisture
against the metal. Sun beating down
on the metal will convert the mois-
ture to vapor. The vapor will expand
upward, lifting the paint in the
I:meeas and forming a blister. Steel,
ike wood, should be dry when you

paint it.

D an’s Four Rules
nfnmtm
First the bad news. Like everything

else around us, steel obeys the laws
of thermodynamics and always will
return to a state of low energy. In
other words, corrosion is the in-
evitable means by which steel re-
turns to iron oxide, its most relaxed,
low-energy form.

Now, the good news. By expending
a little energy of your own, you can
greatly slow the decay of steel.

Here, then, are four easy corro-
sion-fighting steps. Note that the
steps are interrelated and that paint
can play a role in each step.

Step 1—Keep It clean. Dirt holds

moisture, and we've seen the effect

moisture has on steel.

Step 2—Keep it dry. No moisture,

no rust. This puts a premium on re-
airing blistered paint and using the

right paint for the job.

JOURNAL

Step 3—lInsulate it. Not only does
paint keep the metal dry, almost all
paints act as insulators. By stopping
current flow, paint prevents corro-
gion. Also, & variety of substances—
from salts to alkaline materials—
accelerate the corrosion process,
Paint protects the metal against
these damaging substances

Step 4—Galvanize It. Galvanized
steel is coated with zine. The steel is
dipped in molten zine (known as hot
dipped), or it is plated by being im-
mersed in an electrochemical bath
(see illustration on page 61). Home-
owners can't be galvanizers, of
course, but they can use galvanized
hardware. They can also use a high
zine eontent primer.,

Zine is a special material, as far as
steel is concerned. In corrosive con-
ditions, it loses electrons at a faster
rate than steel does. If you cover the
steel with zine, the zine will corrode
away, but the steel remains un-

scathed until the zine is gone.

A related means of protection is to
position a zine bar—called an anode
—near the steel. This is the method
used to protect steel swimming pools.
Likewise, magnesium anodes are
used to protect hot-water tanks,

You might wonder why hot-water
tanks don't use zine anodes. The an-
swer: At 120° F and above, zinc loses
its effectiveness as an anode. In fact,
it completely reverses its effective-
ness, muainF the steel to become the
anode. Early galvanized hot-water
tanks, for instance, rotted away
quickly., Once manufacturers discov-
ered the problem, they switched to
magnesium anodes.

While we're on the subject of gal-
vanizing, take a look at the chart on
page 62, This is known as the Galvan-
i Series. The farther apart metals
are on the chart, the greater the cor-
rosion when they come in contact.
The separation between zinc and

RUST ON PAINTED STEEL

[

UNDER PAINT

A scratch or chip through a coating should be repaired as soon as possible. Shortly after

water collects on bare steel, the oxygen In the water combines with the lron in the steel
and a small amount of iron Is dissolved. An electrical imbalance between the solution
and the surrounding steel causes a minute current flow. This results in rust and pitting.
Rust has greater volume than steel, and this [ifts the paint off the surface, which leads to
more exposed steel and more rust. Moisture can also penetrate to the steel through

pores In the paint film. Muitiple coats of paint. with pores misaligned, prevent this.

&0
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Zinc galvanizing has unigue properties that make It valuable as a corrosion-fighting tool. The zinc will cormode before the steel does,
sacrificing itself but saving the steel in the process. Even I scratched away, the zinc will protect nearby steel. Also, gahvanizing bonds
tenaclously to the steel because a metallurgical bond Is formed between the bwo materials. The layers of zinc near the steel form an
iron-rich alloy. The alloy layers have progressively less lron as you near the surface of the zinc. The top layer [s pure zinc. Although
painting will protect a galvanized surface, galvanized steel can be left unpalnted. The weathered zinc on the surface forms a protective

coating In Its own right. Zinc Is tough to paint, but we explain how to do it on page 62.

steel indirates how effective zine is as
a protectant when joined with steel.

Now let's take a corrosion tour of a
house, starting at the roof.

Eluhl" f flashin ks i
up]mEE a 0 £ works its
way loose igum your chimney (see il-
lustration on 62). Ignoring the
faet that the was hnprﬁper]y
installed, your first idea is to
refasten tie loose flashing by gl:r]wng
a couple of steel masonry nails into
the mortar joints, and then caulking
over the nailheads.

Don't do it. Looking at the Galvan-
ic Series, you see that steel and stain-
less steel are far a Galvanie cor-
rosion will result, especially when the
caulk breaks down. The steel nail-
heads that are in contact with the
stainless steel will corrode quickly,
and the flashing will become loose
and fall off. Almakthe nails will rust,
expand and break apart more mor-
tar, damagmi the chimney. Instead,
tuck point the joints with mortar
where the flashing iz loose.

Gutters
If you have old-fashioned steel gut-
ters on your house, clean them well.
Tanie acid leaches out of leaves as
they lay in your gutters. This acid is
corrosive to steel gutters and stains
aluminum, so keep the gutters clean.
Don’t hold up sagging aluminum
gutters with steel nails. Caulking

over the nailheads only buys you a
little time. Instead, use aluminum

gutter spikes.

Railings

The posts that hold up the handrail
will rust from exposure to rock salt,
especially where the paint gets
chipped by snow shovels. Build up a
small mound of mortar or anchoring
cement at the base of the posts to
ensure that water runs away from
the post.

Remember to seal at the base of
the post with a good grade of exterior
caulk. In case a gap opens up be-
tween the masonry and the post, you
will need a flexible material to bridge
the gap. Silicone and other exterior
caulks fill the bill nicely here,

Outdoor woodwork
Galvanized nails are better than non-
coated nails, known as bright finish.
Countersink nail holes where possi-
ble and putty the holes. Screws are
also available with weatherproof
coatings. If you live in a humid area,
or near saltwater, a marine supply
store may be able to furnish stain-
less-steel fasteners. Galvanized
hinges, hasps and bolts are likewise
preferable to nongalvanized ones.

Plumbing

Avoid connecting copper to steel
pipe. Galvanie corrosion of the steel
threads will cause plumbing leaks. If

you must join the two materials, sep-
arate the metals with a nylon insula-
tion union available at plumbing sup-
ply stores. Remember, Teflon tape is
not enough to isolate the two metals.
Threaded connectors will often
pierce the Teflon. And, use plastie
pipe when you have a choice, espe-
cially with in-ground plumbing, such
as sprinkler systems.

Hard water conducts electricity
better than soft water, Both copper
and steel plumbing will last longer if
you install a water softener to deal
with hard water. The steel-copper
plumbing connections mentioned
above corrode more quickly in hard
water than in soft water,

Electrical service

Between 1965 and 1973 about 1.5-
million homes had aluminum wiring
installed. In some early installations,
galvanie corrosion occurred at elec-
trical connections where copper met
aluminum and moisture was present.
This increased electrical resistance
and cavszed areing. In some cases, it
caused electrieal fires. Inspecting or
repairing aluminum wiring is not a
do-it-yourself job. Contact a licensed
electrician,

Fuel oil storage tanks

Most homeowners are reluctant to
fill the oil tank at the end of the sea-
gon and would rather keep the money
in the bank. But condensation forms
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in an emfr.}r tank—even one that
stores fuel oil. Condensation eollects
on the tank bottom under the oil and
attacks the tank from the inzide,
In-ground oil tanks are notorious
for leaks. If the tank is more than 15
ears old, Dreyman advises to “start
Eudgeting to replace it.” Or at least
contact your oil dealer to have a zine
or magnesjum anode installed next to
the tank to extend its life.

Storm doors and windows
Aluminum is not corrosion proof.
Brushed-aluminum storm windows
and storm doors form “white rust” or
oxidation, especially in areas near
saltwater. In case you're wondering
why the storm windows look better
on one side of the house than on the
other, oxidation is worse on the side
facing the prevailing wind.

There isn't too much you can do
here, since it's difficult to paint alu-
minum. Hardware stores carry an
aluminum cleaner that is quite effec-
tive at removing the oxidation,
though it involves a lot of work. You
can also wax and even apply varnish

JOURNAL

to brushed aluminum to forestall cor-
rosion. If, however, you're consider-
ing replacing storm doors or win-
dows, choose those that are anodized
aluminum or factory coated (typicall
white) because they hold up mue
better than the older brushed-alu-
minum maodels.

This concludes the corrosion tour,
but before you get out your toolbox,
we have a few more things to say.

Paint: A corrosion tool
It's hard to say too much about paint
when discussing corrosion preven-
tion. When painting steel, Dreyman
has several words of advice. First, use
a primer and topeoat from one manu-
facturer—that is, don’t mix brands
on a painting project. To be effective,
gine primers must have at least 84%
zine by weight. Look at the label to
determine this or call the paint com-
pany’s technical service department.
Next, stick with major manufae-
turers. If you have questions, talk to
the store's service people. And re-
member, most major paint stores
have a commercial sales department

sion, write fo:

that ean be very informative,

Homeowners can't be paint
chemists, but they can rely on trade
organizations for good information.
For instance, it may be listed on the
container if the paint meets Steel
Structures Painting Couneil (SSPC)
gpecifications. And, you can always
call the manufacturer and ask if its
paint meets SSPC specs.

Military specifications are not easy
to meet. The paint can may note that
the produet within meets certain mil-
itary specifications. This, too, indi-
cates a high-guality product.

Of course, no matter how good the
paint, its suecess or failure is directly
dependent on surface gm;mratiun.
For some solid tips and techniques
on getting ready for paint, please see
“Rust Removal,” on the next page.

For more information on corro-

® NACE International, Technical
Activities Group, P.0. Box 218340,
Houston, TX 7T7218-8340.
® American Galvanizers Association,
12200 E. TIiff Ave., Suite 204, ﬂ.urnrrn,
CO B0O14; (800) 7884258,

STEEL NAIL
CRIVEN INTO
MORTAR

GHLVANIC SERIES

CORRODED
END

NOTE ZINC'S
POSITION NEAR
TOP OF CHART

Platinum

PROTECTED
END

Household

comosion occurs mnﬂfmqu:nﬂfl‘mm qulr.lr.
and dirty repairs, such as when steel and copper plpe are
connected. But the problem can be more subtle than that, and
can occur even where steel meets stainless steel—where loose
stainless-steel flashing has been tacked down with a steel nall, Tor
Instance. The steel nail will cormode badly. To determine which
metal will corrode in a gaivanic coupling. see the chart at right.

The Galvanic Serles Is a ranking of metals that tells you which
corrode more readily than others. The metals at the top of the
chart corrode before those below. That Is, the metals above act as
sacrificlal anodes to the metals below. The farther apart metals
are on the chart, the more drastic the cormosion between them
when they come Into contact. Notice the large distance between
steel and copper or steel and stainless steel.

¥
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HOME
IMPROVEMENT

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO,
Contributing Editor

@ Homeowners often deal with rust
ineffectively. They often ignore it
and paint over it, or they do a poor
job removing it. The result is a paint
job that doesn't last. However, with a
range of inexpensive tools and mate-
rials at their disposal, homeowners
can fight rust and, in the bargain, pro-
duce well-protected metal that gives
many years of service, even outdoors.

Rust removal

The rust-removal basics are simple.
Paint manufacturers recommend
that you first clean the surface thor-
oughly using detergent and water.
Let it dry, then remove the rust and
deteriorated paint. Finally, wipe off
remaining dust with a clean dry rag
and paint the metal. Some manufac-
turers recommend that you use a sol-
vent to clean the bare metal. Check
the directions on the can of paint you
plan to use. The idea is to start with a
clean surface go dirt and oil are not
driven into the steel in the process of
removing the rust and paint. You
should be left with a clean, well-
abraded surface that forms a good
foundation for the paint.

The most radieal rust-removing
tool, short of a sandblaster, is a small
disc grinder (lead photo). On the
other end of the spectrum is the hand
wire brush and attachments that
chuck into an electrie drill (Photo 1).
The abrasive wheels and cones pro-
dueed by Dremel also work well. For
example, you can hold a small work-
piece in one hand and grind off the
rust with a Dremel tool (Photo 2)
held in the other hand, If the rust is
severe, clamp the workpiece in a vise.

The most versatile rust-fighting
tool is an eleetric drill with a coarse
abrasive disc. This is very handy for
work on curved surfaces (Photo 3).
Often hand tools, such as a wire
brush, are teamed with power tools
to reach places an abrasive dise can't
(Photo 4).

Although not normally thought of
as a rust fighter, the belt sander is ef-
fective on flat surfaces, especially if

1 A survey of rust-
removal products
[clockwise from left):
abraslve stones In
varlous shapes and
abrasive sanding
sleeves that chuck into
d Dremel motor tool.
sander belts, discs that
chuck into a hand drill,
abrasive strips and
pads that you use by
hand, wire brushes
and chemilcal corrosion
treatments. Don't
forget to wear eye
protection when using
these tools.

Z A Dremel tool can strip rust with a drum
and an abrasive sleeve. Small parts can be
held while the rust is removed.

i Use the upper third of a disc sanding
aitachment when using an electric drill to
strip rust on curved surfaces.
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the workpiece can be gecured to a

workbench (Photo 5).

Painting

The best foundation for a rust-resist-
in% paint job is a primer that contains
at least 84% zine by weight.

There are two important things
you should know about zinc-rich
primers. First, they work best when
the surface is well prepared. The zine
must make a good metal-to-metal
(electrical) connection with the steel,
The other point is that zine reacts
with paint resins, especially alkyds,
and forms a erude soap. The process,
called saponification, can ecause the
topeoat to peel away from the primer.

To prevent this, isolate the primer
from the topeoat with an intermedi-
ate coat. Here, we used Rust-Oleum’s
Zinec-Sele Primer, followed by Gutter
Shield as the intermediate coat and a
gloss black alkyd topcoat (Photo 6).

Rusty handrails

Remove the loosest layer of rust and
deteriorated paint from a handrail
using a wire wheel chucked into a
drill (Photo 7). Next, use a stripper
(we used 3M’s Paint and Rust Strip-
per) to remove as much of the re-
maining rust and paint as you can
(Photo 8). Work into tight areas with
abrasive strips and pads.

After the railing is painted, caulk
where the handrail is let into the
masonry stoop (Photo 9). This joint is
vulnerable to corrosion. De-ieing
salts attack the base of the post, es-
pecially where the paint has been
nicked by snow shovels,

Chemical treatments
Rust-treating chemieals don't work
well for large and heavy rust-
removal jobs, but they're fine on
small jobs,

The most common rust-ﬁ%!ting
chemiecal is phosphorie acid Naval
Jelly, We demonstrate it here on a
sample steel bar that was stripped
using the jelly and an abrasive pad
(Photo 10). The bar next to it was
treated with rust converter. To use
this, you serub off loose rust and ap-
ply the converter. It turns the rust
into a paint-ready zinc-oxide film.

To clean corrosion off of old-fash-
ioned brushed-aluminum doors and
windows, use Aluminum Jelly, What-
ever you do, however, don't use a
steel-wool pad in this process. Steel-
wool particles will embed themselves
in the aluminum and form corrosion in

@ Use a hand wire brush to remove light
rust from confined areas, such as the Inside
rim of a metal chair.

& To stop saponification. use a speclaity
coating,. like Gutter Shleld, between the

zinc primer and the topcoat.

7 Remove large pleces of loosened paint
and loose rust using a wire wheel chucked
Into an electric driil.

..I -',.';1" 'I'.lp'l:.

8 Clean off remaining rust with an abra-
sive wheel. We used the 3M Palnt and Rust
Stripper with good results.

10 Naval leily dissolves rust so It can

9 Seal a handralling’s post with a flexible
exterlor-grade caulk, such as sllicone or
acryllc latex.

11 Remove corrosion on aluminum using

their own right. Instead use a cloth or  pe stripped [left). while rust converters Aluminum Jelly and a rag or plastic pad.
plastic serubbing pad (Photo 11). P ehange It Into a paintable oxide. Don‘t use steel wool on aluminum.
b4 POPULAR MECHANICS ® SEFTEMBER 1593
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}“s.n old fav makes a comebac i
BY NEALBARRETT .~ S s Falho e
| " P 7 = ¥l i ; . ;

JOURNAL

@ There are few things in life more
restful than sitting in a well-designed
rocking chair, It's hard to say
whether the relaxation comes from
the rocking motion or the gentle,
rhythmic squeak of the floorboards.
Maybe the enjovment comes from
knowing, as yvou rock, that you have
put business aside for a while. These
days, when most of ug have so0 many

demzands pulling us in all directions,
it's a great pleasure to have a spot
dedicated to relaxation.

This ehair is built of solid birch,
and its construetion is a relatively
straightforward affair. Since the
round back posts are longer than the
distance between centers on most
home lathes, we shaped the posts
using a router table. The front- and

back-seat support rails, as well as the
siderails, are eut from %-in.-dia. dow-
els, available at any lumberyard. We
chose to paint our rocker, but it
would look good if it were simply
stained and varnished.

Color photo: J R, Rost

Black-and -white photos: Neal Barrett
Technilcal art: Eugene Thomjzan
Photo stylist! Gabe Herrick
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ROCKING CHAIR

258" WIDE X 35" DEEP X 43" HIGH -

12°-DIA X

| WY

RIGHT REAR POST RIGHT FRONT POST
INSIDE VIEW INSIDE VIEW
Tt 11108
o o I '] 3
e —+-|-H—T-—z 34" . ﬁ

B-54"
BACKREST PATTERN

o & e oA

T8™-DIA HOLES AT 907
TO CHORD BETWEEN CENTERS

]

—Iﬂ'umrjnm:-.g

15 1S £ 00 140 15 = 18 10 20

I
Tl
=

——

Tw-din. x 20" bireh (post)
l'aa -din. x 414" Huh[mkpmt]

1ha s, x 234" birch (rudl)
24 x % x 18" birch (haickrest)
A x 4% x 187" hirch (armrest)
14 % § x 357 birch (rocker)
1Mas x 24 x 184" bireh (slat)
11%4g x 3% x 18%" hirch (elat)
14 -din. x 27" birch {finial)

172°-DiA X 1/2°-DEEP HOLE ON BOTTOM
ARMREST PATTERN

MATERIALS LIST—ROCKING CHAIR
. Size description { nse)

f4"-din. x 174" hirch (siderail)
A4"din, x 233" bireh (saat

3% din. x 181" bireh (back

Ly x 814 x 014" birch (buck slat)
t2"-dia. x 1" birch {Mdm‘i:
' x % x 2" birch (wedge)

QEECR=
B S

Misc.: Sandpaper, ghue, exterior-grade alkyd
primer and enamel.

&8
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Making Posts

Begin the project by making two full-
size drawings: one of the front post
profiles and another showing how the
posts and rails intersect. The second
should include the rail centerlines.

Cut the blanks for the four posts,
but leave the front posts 2 in, long 8o
they can be turned on the lathe.
Then, mark centerlines across the
ant tops and bore the Y2-in.-dia.

oles for the finials and dowels.

Next, lay out the mortises for the
backrests and the front and back
rails. Clamp the posts to the work-
bench, and cut the backrest mortises
with a plunge router. Square the
mortise ends with a chisel (Photo 1),
then move the posts to the drill
press. Using an auxiliary fence, bore
the front- and back-rail mortises with
the posts clamped to the fence.

Round the four posts in four pass-
es using a %-in.-dia. rounding-over
bit in the router table (Photo 2). Use
pushsticks toward the end of each
pass to stay clear of the cutter.

Next, make a template of the bulb
on the front posts. Mount a front post
on the lathe with a live center in the
dowel hole. Tranefer the layout from
the template to the post (Photo 3),
and cut the bulb. Mark the top limit
of the %-in.-long tenon, and cut the
tenon as well as the tapered section
above it.

The back posts are too long for the
lathe, so shape their tenons and
tapers by hand. Mark a %4-in.-dia.
cirele on the bottom of each post
(Photo 4). Then mark the tenon length,
and eut on this line using masking
tape on the dovetail saw to mark the
depth of cut (Photo 5). Carve the
tenon to rough size with a knife. Then
smooth it to final diameter with a rasp
(Photo 6). Test fit the tenon using a
block with a hole bored in it. Then use
a spokeshave to shape the taper above
the tenon (Photo 7). Turn the post as
you work to achieve a uniform taper.

Stand the front posts on the draw-
ing of the posts and rails. Position the
poste so their front-rail holes are
aligned with the centerlines for the
front rails. Now, mark the position of
the siderails using these centerlines
(Photo 8). Stand the back post on the
drawing, and repeat this procedure.
Extend these marks along the posts,
and then mark across the posts to es-
tablish the center of the siderail mor-
tises. Bore the rail mortises with the
posts clamped to the fence on the
drill-press table. Also hore the mor-
tize for the armrests,

1 Cut the backrest mortises in the back

posts with a plunge router, and then chop
the ends of the martises square,

2 Shape the chalr posts on the router
table using a large rounding-over bit.
Make four passes per post.

3 Makea tl!‘l'l'lpl!‘l;l.‘ of l:he decorative bulb.
Transfer the shape to the post while It
spins on the lathe.

4 The back posts are too long to fit on
the lathe, so shape their tenons by hand.
Begin by marking the tenon diameter.

5 Mark the length of the tenon, and then
taw on the line. Mark the depth of cut on
the saw with a piece of masking tape.

Cutﬂuuperonhhadcpomwnqa
spokeshave. Tum the post as you work (o
keep the taper uniform.

& Carve the posts to rough diameter with
a knife. Then brirng them to final diameter
with a rasp.

8 Mark the position of the sideralls on the
front and back posts using a full-size

POPULAR MECHANICS » SEFTEMBER 1593
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Making Rails, Slats And
Rockers

Rip and crosscut the blank for the
front tapered rail about 1 in. over-
long. Turn the blank to size, and cut
the decorative center portion to
shape. Cut the taper on each side of
the center. Because the rail is thin
and long, use a steady rest when cut-
ting the taper to prevent the work-
piece from chattering (Photo 9). Sand
the rail on the lathe and crosscut it
on the table saw using a miter gauge.

Rip and erosscut a blank that is
wide enough to make the top and bot-
tom backrests. Next, lay out the
curve on the edge of the backrest,
and use the table saw and miter
gauge to cut the tenons on the blank
(Photo 10).

Cut the outside curve of the back-
rest on the band saw. Then remove
the saw marks, and refine the shape
using a plane and scraper (Photos
11 and 12). Cut the inside curve, and
use a spokeshave and scraper to
smooth it.

Rip the blank into two backrests,
and lay out the back-slat mortises.
Remove the bulk of each mortize by
boring on the drill press (Photo 13).
Then use a sharp chisel to pare the
mortise walls parallel and the ends
square.

Mark the tenon shoulders at the
top and bottom edge of each back-
rest, and cut the shoulders with a
dovetail saw. Then, dry-fit the back-
rests to the posts, and trace around
each backrest on the post. Using this
outline as a guide, chizel a flat sur-
face around the rail mortise (Photos
14 and 15).

Trace the armrest shapes onto
blanks of %4-in.-thick stock. Then, use
the table saw and miter gabg%e to cut
three sides of each tenon before cut-
ting out the armrest (Photo 16). Cut
out the armrests on the band saw.
Then finish cutting the tenons with a
dovetail saw. Smooth the armrest
edges with a plane and a spokeshave.
Then shape the corners with a %4-in.-
rad. rounding-over bit in the router.

Dry-fit the armrests to the back
posts and trace the armrest ends on
the posts. Cut a flat surface around
the post as was done earlier. Then,
cut the rockers from a 1%-in.-thick
blank using the band saw, and
smooth the cut edges with a plane,
spokeshave and scraper.

Note that the holes in the rockers
that accept the post tenons are per-
pendicular to a chord that runs be-
tween the hole centers. To mark the

9 The bottom rall s too thin to turn with-

out support. Use a steady rest to keep It
stable as it Is shaped.

11 Cut the backrests to shape on the
band saw. Stay just to the waste side of

10 Cut the tenons on the backrests using
the table saw and miter gauge. Make
several passes for each face.

12 Remove the saw marks from the
outside of the backrest using a block
plane and a scraper,

the line, and feed the workpiece slowly.
1 g | e

i,

=

13 Rip the backrest Blank In hall. Mark
the slat mortises on the backrest edge and
bore them on the drill press.

= ;
15 Pare the shallow flat around the mor-
tise using a chisel. This Is not difficult, but
it does require a sharp chisel.

16 Using the table saw, cut the tenon on
the armrest. Hold the workplece on edge
against the miter-gauge fence.

70
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proper an%le for the holes, cut a
block to 17% in. long (the distance
between these centers). Place the
block from center to center, and use
a square to mark the angle along the
side of the rocker (Photo 17). Cut
ﬁtl‘& blocks to Ellilpﬂr‘t the rocker on

-press taheattheg per an-
gle, then bore the holes (Photo 18).
Different blocks will be required for
front and back holes.

Rip and crosscut the chair-seat
blanks, and then cut their edge and
face profiles on the band saw. Smooth
the slat surfaces with a spokeshave
and scraper, and ease the slat cor-
ners with a rasp and sandpaper.

Cut the wedge kerfs in the bottom
of each post and turn the decorative
finials for the top of the back posts.
Most of the turning can be done with
the finial between centers. To com-
plete the finial, mount it in a 1;:
chuek, This device is formed by
ing a hole in the center of a wood
block mounted on the lathe faceplate
(Photo 19). The turned dowel on the
finial's end makes a friction fit in this
hole while the top is completed. Glue
the finials to the post tops.

Cut the remaining rails from dow-
els and plane a flat on the front- and
back-seat support rails (Photo 20).
Rip and erosscut the backrest slats
then presand all parts before begin-

ning assembly.

Assembly
Glue and clamp the front rails to the
front post and check the diagonal
measurements of the assembly (Pho-
to 21). Then, slide the back slats into
the backrests and glue and clamp the
back posts to the backrest assembly
(Photo 22).

Next, glue and clamp the siderails
to join the front and back subassem-
blies. Then install the short dowels to
the tops of the front posts, and glue
and clamp the armrests in place
(Photo 23?. Turn the chair upside
down, and apply glue to the rocker
mortises, post tenons and the kerfs in
the tenon ends. Slide the rockers
over the tenons, apply glue to the
wedges and tap the wedges in place.
After the glue sets, cut the tenons
and wedges close to the rocker bot-
toms. Then trim them flush with a
gharp chizel.

Glue and eclamp the seat slats to
the seat support rails using a serap
piece of plywood between the slats to
ensure even spacing (Photo 24). Fin-
igh up by applyi 5 a good-quality ex-
terior primer and enamel, following
the directions printed on the can. M

17 Prior to boring postholes, mark the
posts’ positions on the rockers, using a
plece of wood and a square.

18 Bore the postholes In a rocker on the
drlll press. Support the rocker with a
curved wedge undemeath It.

19 Fit the finlal's dowel through a block
of wood secured to a faceplaté. Tum the
finial to final shape.

21 Glue and clamp together the front

posts spanned by the ralls. Check dlagonal
measurements and let the glue set.

23 Fit the armrests In place after the
front and back subassemblies have been

glued and dlamped together.

lﬂ The seat support ralls are made from
birch dowels. Clamp a rail to the bench
and plane a flat on one face.

22 Glue and clamp together two back
posts spanned by the backrests with slats
and the two back ralls.

24 Finish up construction by gluing and
clamping the seat slats to the raills. Use
ililgnment spacers between the slats.
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HOME
IMPROVEMENT
ETCHING
GLASS

BY NEAL BARRETT
PM lllustrations by
George Retseck

® If you've ever stopped to admire
an etched-glass door, window or mir-
ror, you know that the effect is both
unigue and stunning. The combina-
tion of clear polished glass with a del-
icately contrasting frosted geometric
or pictorial design enhances just
about any setting. What you may not
know, however, is that vou can etch
glass right in your own home or shop
with a few simple, easy-to-master
techniques,

Glass etching involves frosting or
abrading the glass surface to create a
dull, nontransparent area, The three
most common methods for getting
the job done are acid-cream etching,
sandblasting and diamond-burr en-
graving. Each of these techniques
can be approached with a modest in-
vestment of time, space and cash.

Etching glass not only makes an
enjoyable project, but the results add
character to your home. Whether
you choose to etch an entry door,
gidelight panel, bathroom window or
mirror, you have the ability to trans-
form ordinary architectural and
design features with distinetly per-
sonal detailing.

Getting started

‘When choosing glass to etch, keep in
mind that the best material to work
with is Yi-in.-thick plate glass or lami-
nated safety glass. Standard '4-in.-
thick window glass can be used, but
the results will not be as good. And,
thinner glass is more apt to break
when placed under the mechanieal
stresses of diamond-burr Engrmrinﬁ'
and sandblasting. If you wish to wor
with '4-in. glass, the best technique is
acid etching.

The only type of glass that should
not be etehed is tempered glass.
Tempered glass has been heat treat-
ed in a way that creates preat tension
within the material. When the sur-
face is etched, the internal stresses
may cause the glass to shatter. Gen-
erally, tempered glass is labeled as
such in a eorner of the pane.

If you are planning to eteh a door

or window with double-
glazed panes, you should check
with the window manufacturer to

see if you will void any warranty by
etching. In this case, it might be bet-
ter to etech another panel and mount
it over the insulated pane.

There are many sources of designs
for your glass project. Check your
local library or book store for books
that feature stained-glass patterns
and traditional designs. Dover Publi-
cations (180 Varick St., New York,
NY 10014) offers a variety of books
on period and cultural designs in the
Dover Pictorial Archive Series. Of
course, you can develop your own de-
sign to give your project a personal
touch. The only limitation to keep in
mind is that bloek designs with
broader etched areas work better
than thin-line drawi Regardless
of the technique you EﬁﬂDEE, egin by
making a full-size drawing of your
design to transfer to the work.

While you're in the
planning stage, consider whether
the lines and areas vou draw will be
etched into the glass surface or
whether the background will be
etched and the design left clear. Of-
ten the ultimate use of the panel will
be the deciding factor in this regard.
When the design is to serve as a dec-
orative embellishment on a window
or mirror, the design itself is etched
to maintain broad transparent areas.
For inereased privacy, however, eteh
the background and leave the desi
in clear glass, Experimentation is the
best way to decide which result you
want to achieve,

Acid-cream etching

This technique utilizes an aeid to
erode the surface of the glass. Be-
cause it requires little in the way of
special tools, the process provides a
relatively inexpensive option for
etching glass. The acid is a dilute
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form of hydrofluorie acid in a cream-
like consisteney. It's brushed on the
surface of the over a vinyl sten-
cil, then washed off to reveal the
etched pattern. While this technique
is the easiest and least expensive, it's
also the most limited in the results
that ean be achieved—diamond-burr

engraving and sandblasting both of-

1 To prepare for acld etching, first remove
oll and dust from glass by wiping with

JOURNAL

fer more control over the depth and

texture of the etching.
Many arts-and-crafts suppliers of-
fer kits for acid-cream etching. The

Woodworkers’ Store (21801 Industri-
al Blvd., Rogers, MN 55374} sells a
kit—No. 68544, about $21—that in-
cludes all the au?phes you need to
begin etching, nc]uding cream,

cleaner, brush, bglnvea and pre-
desigmed stencils. For those who pre-
fer to work with their own desi

individual supplies are available gﬁ
art suppliers and local stained-glass
studios or through the mail from
Sunshine Glassworks Ltd., 240
French Rd., Buffalo, NY 14227. You
will need the etching eream (we used
Armour Etch glass etching cream),
an acid-resist stencil material (we
used 4-mil acid etch resist), a dispos-
able brush, heavy rubber gloves and

e:,re pmtecﬁun
gin by tho y cleaning the
surt‘aee with enatured a]euhu.'l

(Fig. 1). Peel about 1 in. of the back-
ing' paper from the vinyl stencil ma-
terial and carefully adhere this edge
to the glass in the desired area. Slow-
ly pull the backing off the vinyl while
you smooth the vi ;l to the glass
with the other hand (Fig. 2).

Be sure to eliminate any bubbles
or wrinkles in the stencil material as
ynu . The vinyl should extend he-
}*ﬂl.l.'l.‘ intended design area at
2 to 8 in. in all directions to ade-

3 With your drawing taped In place and
carbon paper underneath, trace your

pattern with a sharp pencil.

& With newspaper or a plastic sheet

under the work, apply acld cream to the
glass and let It stand for 10 minutes.

& Use a sharp razor knife to cut the
stencll. A swivel-blade knife Is best for
patterns that have many curved lines.

7 Rinse away the cream with plenty of
cold water. Don't rinse into a porcelain
sink to avold etching the sink’s surface.

5 Carefully peel away the stencll In the
areas to be etched. Examine the cuts and
fix any wavy lines or ragged edges.

8 Aner etching and rinsing, remove the
stencil to reveal the finished pattern. Then,
clean the surface with glass cleaner.

POPULAR MECHANICS & SEFTEMBER 1993

73




quately protect the glass. If you are
worl-:ing_ﬂn:: a panel within a wood or
metal e, the frame from
contact with the acid cream.

Use masking tape to fasten your
full-size drawing to the glass, with
carbon paper (carbon side down) be-
tween the drawing and the stencil
material. Carefully trace your pat-
tern with a sharp pencil to transfer it
to the stencil (Fig. 3).

The best way to cut the stencil is
with a sharp razor knife. When your
design incorporates straight lines,
use a straightedge to guide the knife.
For designs that involve man
Eumdiinm,thehe.sttﬂuliﬂaswnrei' e
blade razor knife. These knives,
available at most art supply stores,
allow you to change the direction of
the cut without rotating the knife, re-
sulting in a smoother edge (Fig. 4).

After you have cut the stenecil,
carefully remove the resist material
in the areas that are to be etched.
Examine the stencil and make any
adjustments to fix wavy or ragged
edges (Fig. 5).

Place several layers of newspaper
or a polyethylene sheet under the
work to protect ]!nur worktable, and
be sure to wear heavy rubber gloves
and eye protection when you work
with the acid cream.

Use g brush to apply a thick coat of
cream on the ex]pnsed glass surface,
lapping it about % in. over the cutout
stencil edges. Brush the cream over
the glass in several directions to en-
sure complete coverage of the desi
(Fig. 6). Leave the cream on the
glass for about 10 minutes, then wash
it off with plenty of cold water. Do
not rinse into a poreelain sink as the
acid may etch the sink's surface. In-
stead, wash the cream into a large
plastie basin first, diluting it with lots
of water (Fig. 7). If possible, use a
hose to wash off the cream outdoors.

Examine the design to be sure that
the etching is even and complete, and
reapply the cream if necessary.
When you are satisfied with your re-
sults, peel off the resist material and
clean the panel with glass cleaner
(Fig. 8).

9 Apply the sandblasting stencll material
to the glass and use a plastic squeegee o

10 Place carbon paper under your
drawing, and transfer the design to the

contact with the glass. Use a rounded
screwdriver handle to press edges to glass.

13 Prop up the work and make a series of

overlapping passes with the sandblaster.
Wear a respirator and goggles.

Sandblasting

If you already own an air compres-
sor, you're well on your v::s to hav-
ing the equipment you need to etch
glass by sandblasting. You also need
a sandblaster—a spray-gun-type tool
that uses compressed air to drive the
abrasive particles under pressure.
Tool dealers that sell air compres-
sors usually carry sandblasters as
well, or check your Yellow un-
der sandblasting to locate ers for
equipment and supplies. If you'd
rather not buy the equipment, it's
usually available through rental out-
lets for use on a short-time basis.

The blasting medium used for
glass etching is either silicon carbide
or aluminum oxide. Different tex-
tures can be achieved by using either
finer or coarser aﬂ;rita. These materi-
als should be available where you buy
or rent the sandblaster.

In its preparatory stages, the tech-
nique of sandblasting glass has much
in common with the aecid-etch
method. The methed of preparig
the glass panel is almost identical,

11 Use a sharp razor knife to cut the
stencll material to the lines. Then peel
away the areas to be sandblasted.

14 When you're satisfied with the results,
remove the remalning stencll material and
clean the glass surface.
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although the resist medium is differ-
ent. We used a 4-mil sandblast resist
(available from Sunshine Glass-
works). This material is sold in 12-in.
squares and rolls.

Apply the resist to the glass in the
same manner as desecribed for the
acid technigue. Here, though, it is
even more important to eliminate

15 After taping your design over the wax
transfer paper, trace your pattern carefully
to mark the glass.

16& With the pattern attached at one
edge, examine the tracing. Check for
missing or Incomplete lines.

17 Use a flexible-shaft tool with a
diamond burr to engrave the design. Be
careful not to smudge the wax lines,

I you want to celebrate Jack Daref's birthday with us this manth, how about 2 sio of his Tenresses Whiskey?

THOUGH JACK DANIEL'S BIRTHDAY is
celebrated in September, the exact day and year
remain a mystery.

His statue at our distillery reads that he was
born in 1850. Yet other sources state it was
September of 1846. And as to which
day, that may never be known. Scill, |
all che confusion has never stopped |
anyone from celebrating Mr. Jack’s
birthday. The way we look at i,
there’s any one of 30 days to
choose from.

T

SMOOTH SIPPIN'
TENNESSEE WHISKEY
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any bubbles in the material. Use a
plastic squeegee to smooth the resist
onto the glass as it is applied (Fig. 9).
If any bubbles remain, the sandblast-
ing material could tear the resist at
those points, ruining the design.

Using carbon paper, trace your de-
sign onto the stencil material (Fig.
10). Then, use a razor knife to eut to
the lines and remove the stencil ma-
terial in the areas that are to be
etched (Fig, 11). Use the round end
of a serewdriver handle or a similar
hard, smooth tool to press the steneil
along the pattern lines to ensure
good contact (Fig. 12).

Sandblasting offers the possibility
of quite varied and interesting tech-
niques, such as shading, texture vari-
ation and multilevel etching, However,
for the beginner, a single-level etch-
ing is an appropriate place to start.

Sandblasting is, by its very nature,
a messy process, and professionals
generally use specially designed cab-
inets to control the dust and recover
the blast media. While this option is
beyond the range of the home crafts-
person, a viable alternative is to work
outdoors with a heavy dropeloth be-

hind the work to catch the dust.
It is extremely important that you

JOURNAL

use a good-quality respirator that fits
properly, Goggles that completely
tect your eyes are also necessary.
he dust produced by the blastin
rocess is hazardous if inhaled or a]g—
owed to contact the eyes, so these
precautions are vital,

Onee again, if you are etching a de-
gign on a door or window pane, pro-
tect the frame from the blast stream,
as the painted surface can be dam-
aged by the abrasive particles.

To proceed with the blasting, prop
your stencil-covered glass panel in
front of the dropeloth. Holding the
blasting gun about 4 to 6 in. from the

lass, and with the compressor set at
psi to 40-psi pressure, make a se-
ries of passes over the glass. Begin at
the top edge of the panel and overlap
your blast pattern slightly with each
pass to be sure that you cover the en-
tire surface to be etched (Fig. 13). It
is usually necessary to go over the
entire panel several times to evenly
etch the surface.

Wipe the dust off the glass, and
carefully examine the panel to see if
the etching is even and complete. Re-
peat the process if necessary. Then
remove the resist material and clean
the glass (Fig. 14).

Save'T'he Pickup
For lown.

Ixd 3501

Diamond burr etchin

The third technique for etching uses
diamond burrs to engrave a pattern
directly into the glass surface. The
burr is driven by a flexible-shaft
grinder. These units have a motor of
Y to % hp, connected by a flexible
shaft to a handpiece which holds the
burr. The most readily available of
these units are made by Dremel and
Foredom, and they're sold through
woodworking and carving su
dealers. The gia.mond hurrg |::||:u.'tl|:'li.=.l:’iilllr
a wide variety of sizes and configura-
tions. We found the most useful
shapes to start with were a conical-
shaped and a ball-shaped tip, each
about %2 in. in diameter. The best
shape to use depends upon the de-
S1gT you are engraving,

The first steg in this process is to
transfer your design onto the glass
surface. If you wish, you can draw
directly onto the glass using a thin wax

ncil. However, it's best to make a

-size drawing first and then trace
this onto the glass. To make the trac-
ing, use a waxy tracing paper such as
that used to transfer sewing patterns
onto fabric. We used Dritz Trace-B-
Gone tracing paper, which is sold at
fabric stores. When you trace over
this paper, a wax line is transferred to
the glass. Tape your pattern to the

lass panel with the transfer paper

neath, and trace the design with a
gharp pencil (Fig. 15). Then, lift the
paper to check that you have a clear
pattern to follow (Fig. 16).

Wear a dust mask and eye protec-
tion when you engrave. Begin by
using the edge of the conical diamond
burr to engrave the outlines of your
design into the glass surface. Note
that the waxy image traced onto the
glass is rather delicate, so you must
be careful not to smudge the design
as you work.

After the outlines are cut into the
glass, proceed to fill in the body of
the design. At this point, use a
gponge or rag to spread water over
the glass surface as you work. The
water both cools the cutting tip to
prolong its life and keeps the glass
dust from becoming airborne. The
water makes it a little more difficult
to see the engraved surface, so peri-
odically wipe the surface dry to check

your progress (Fig. 17).

One of the nice features of this
technique is that it gives you the abil-
ity to manipulate details of the de-
gign in terms of texture and depth of
cut. After only a short time you will
begin to see the wide variety of re-
sults that are possible. ™

A low-cost Polaris can save a lot of wear on your high-
priced pickup. If that looks good, call 1-800-POLARIS.

s 1o e v DEILARIS

Adult riders only, age 18 and over, Never HL o

carry passengers or ride on pavement. All
riders should take a training course,

01992 Polaris Industries L.P.
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DOVETAIL
JOINTS

TEXT AND PHOTOS BY
ROSARIO CAPOTOSTO,
Contnbuting Editor

® Of all woodworking joints, the
dovetail stands in a class by itself,
It's not only very strong, but its visu-
al appesl makes it the choice for fine
furniture and cabinet construetion.
Traditional handmade dovetails in-
volve careful layout and painstaking
work with a saw and chisel. However,

accomplishment and pride of crafts-
manship. On the other hand, if speed
is a priority, the router and a dovetail
JiE can be used to cut the joints.

the payoff is in a great sense of

Dovetail variations include the
through, half-blind and rabbeted dove-
tails as well as the sliding dovetail
and the half-lap dovetail, The throogh
dovetail is # joint that is visible on
both surfaces, and the half-blind
dovetail is visible only on one surface.
The rabbeted dovetail, also half-
blind, iz commonly used for assem-
bling a drawer that has a rabbeted
overlapping front. The sliding dove-
tail ean be used for joining rails to
legs or attaching endeaps to bread-
board assemblies without glue, The
single half lap is useful for assem-
bling narrow-width frame members,

To make the best use of dovetail
joints, it pays to know how to make
them with bhoth hand and power
tools. With the exception of a few
sophisticated router accessories,
dovetail jigs produee dovetails of uni-
form size and spacing, The advan-
tage of doing the job by hand is that
you can vary the size and spacing of
the dovetails.

Handcut Through
Dovetail :
The through dovetail joint is com-
prised of angled pins that interlock
with tapered tadls eut on the adjoin-
ing piece. Although the entire joint is
called a dovetail joint, the term tail
specifically refers to the angled cuts
laid out on the board face. The angled
euts laid out on the end of the adjoin-
ing piece are called pins, The first
and last pins are called half-pins be-
Cause 1||1'_'|. are :~]l1|11'|t oI ullll‘. oneg
side. These need not be half the
width of the full pin. However, for
strength and appearance, the end
pins should never be made too small,

Layout

Typically, the slope of the dovetail ta-
per should be within 1:5 through 1:8
in propartion (about 78" to 837). This
and the size and spacing of the ping
and tails are variable, as there are no
hard and fast rules. As a general
guideline, however, use a wider-flare
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M !'r.u.:;f soft wood, and whe&g
is of prime importance,
pins and tails should be about eq
in size. As for deciding which piece
ets the tails, make your decision
on the struc requirements
of the object. Because dovetails lock
in only one direction—parallel to the
piece that holds the tails—plan for
the tails to be in line with the great-
est stress. In a drawer, for example,
the greatest stress iz on the front
panel in a direction parallel to the
drawer sides. Therefore the sides get
the tails to mechanically resist the
stress on the joint when the drawer
is pulled open.
he pins are usually made first,
and the completed piece is then used
as a pattern for tracing the outline
for the tails on the mating piece. To
simplify designing the joint, first
make a full-size drawing on paper.
When sizing the sockets (the spaces
in between the ), make sure the
width is not smaller than the width of
your smallest chisel,

Cut the stock squarely to size and
mark a baseline on the face to indi-
cate the depth of the sockets. Make
the distance from the baseline to the
board end the same as the thickness
of the adjoining piece. Use a rule and
square to lay out the width of the
pins on the outside face of the work-
piece, Next, set the T-bevel for the
desired angle and mark the angled
lines across the end grain to coincide
with the parallel pin on the face
(Photo 1). Follow by continuing the
lines, with a square, down to the
baseline on the opposite face of the
workpiece. To avoid error, mark the
waste areas with an X.

Sawing

Use a dovetail saw or small backsaw
to cut the sides of the pins. Make
each cut on the waste side of the pen-
¢il line and stag the cuts just short of
the bageline (Photo 2). This can he
done freehand, or you ean use a sim-
ple guide to ensure preeise cuts.

e guide we used consists of a
small wood block in which a notch is
cut that matches the dovetail angle.
Cut the depth of the notch to match
the pin length. Straddle the guide
over the edge of the workpiece and
attach two cleats underneath for
:lamFing the guide to the work.
You'll need a left and a right guide
to serve for both sides of each pin.
When all the sides of the pins have
been cut, use a coping saw to cut out
the bulk of the waste, Saw close to
the baseline, but not into it (Photo 3).

1 After laying out the pin spacing on the
face of the stock, use a sliding bevel

gauge to mark the dovetall angles.

|
A r\.:.'-'f.'u fa ]

3 After the pin sides are finished, remove
most of the waste with a coping saw. Cut
almost to the baseline.

5 Align pins with the edge of the adjoin-
Ing plece and use as a template for the
talls. Mark with a sharp pencil.
Trimming

When the sawing is done, use a sharp
chisel to trim the socket bottoms
flush to the baseline. A square-edge
board elamped on the baseline will
help to Fui e the chisel for precizse
cuts, Hold the chisel bevel out against
the guide board, and tap with a
mallet (Photo 4). Cut about halfway
down, and then turn the workpiece
over, position the guide board and
trim from the other side. If neces-
sary, pare the sides of the pins true
to the layout lines.

Cutting the tails

Begin work on the tails by marking a
baseline to mateh the pin-stock thigk-
ness on both faces and edges of the
workpiece. Position the pin ends

£ Use a backsaw to begin cutting
pins. Stay to the waste side of the line. A

shopmade gulde block helps accuracy.

4 Clamp a gulde board at the baseline
and use a chisel to trim the sockets. Trim
hattway down, then reverse the work.

& Cut to the waste side of the dovetall
lines with a backsaw. Remove waste with
a coping saw and trim with a chisel.

carefully on the face of the tail board,
and trace around the pins to lay out
the tails (Photo 5), Use a square to
continue the lines across the work-
piece end, and mark the waste areas
with an X.

Use a backsaw to cut on the waste
gide of the lines, and stop just short
of the baseline (Photo 6). If you wish,
you can use a sawing guide similar to
the ane used for the pins to guide the
tail cuts. Instead of angling the sides
of the notch, angle the bottom of the
notch and the top and bottom edges
of the guide to match the dovetail
angle. r the cuts are made, re-
move the waste with a coping saw
and chisel. Test fit the pins and tails
and pare the tails, if necessary, until
a snug fit is obtained.

78
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Handcut Half-Blind
Dovetail

The procedure for making a half-
blind dovetail joint is essentially the
game as for a through joint Extca‘iﬁyt
here you begin by cutting the tails.
Lay out the depth of the tails about
two-thirds as long as the thickness of
the pin stock, and cut them with a

JOURNAL

Mark a baseline on the pin stock to
match the full thickness of the tails,
Then, lay the tails in position on the
end grain, trace the outline and ex-
tend the lines to the inside baseline
with a square (Photo 7). Mark an X
on the waste areas,

With the dovetail saw held at an
upward angle, make partial cuts on
the sides of each socket, following

backsaw and chisel.

7 After cutting the talls for a blind Joint,
position the work on mating piece and

use [t as a template for laying out the pins.

_une
8 with pin layout lines in place, hold the
backsaw at an angle and follow angled
end lines and parallel face lines.

the lines on the end and the face
{(Photo R). Chisel out the sockets
using alternate cuts with and across
the grain (Photo 9). Use a narrow
chisel to undercut the waste in the in-
gide corners. Two old Ys-in. chisels
reground with left and right skews
are ideal for reaching into the tight
corners. Then, test fit the joint for a
snug fit.

9 Remove waste from pin sockets with a

chisel. Make cuts—first across
the grain and then with the grain.

Machine-Cut Dovetails

A router with a dovetail jig provides
an easy method for cutting accurate
half-blind or through dovetail joints.
The most common type of jig utilizes
a comb-shaped template, a guide
bushing that is mounted on the
router to follow the template and a
dovetail bit.

To use a typical dovetail jig, elamp
the two adjoining pieces under the
comb-shaped template (Photo 10).
Offset the pieces to a distance equal
to the average of the dovetail-bit cut
width at the top and bottom. Then,
with the guide bushing and bit in-
stalled in the router, follow the tem-
plate to simultaneously cut the pins
in one member and the sockets in the
other (Photo 11).

A dovetail fixture of the type

10 A typlcal dovetailing Jig cuts half-blind
and through dovetall joints. Clamp stock
in jig with pleces offset.

shown provides the eapability to cut
both flush and rabbeted dovetails.
Generally, it is necessary to reposi-
tion the template and make a second
pass with the router to accomplish a
rabbeted dovetail. But some fixture

= S
11 Wwith dovetall bit and guide bushing
In router, follow the dovetall template.
Both pleces are cut In one operation.
models provide optional accessory
finger templates that permit cutting

rabbeted dovetails in one operation.
Other jigs use a straight bit to cut the
i can produce joints with vari-

Slldlng Dovetail

The sliding dovetail, or tongue-and-
groove dovetail joint, is an easy one
to make, micularli if you have a
router table. Shown here is the [pra}
cedure for making such a joint for a
rail-to-leg assembly. Although a
dovetail bit is used to make the cuts
on the adjoining members, a straight
bit is required as well to make a
liminary cut that removes most of the
waste in the dovetail groove.

Begin the sliding dovetail joint by
making the groove. When working
with a ty]}icaﬁ"z—m. dovetail bit, first
install a Y-in. straight bit in your
router and adjust its depth for a
slightly shallower cut than the de-

12 Afer preliminary groove Is cut with a
stralght bit, use a dovetall bit to rout

dovetall channel for a sliding dovetall,
sired depth of the finished dovetail
ave.
Adjust the router table fence to

13 Shape mating plece by routing both
sides of work with a dovetall bit. Test
fence position on scrap stock first.

position the straight bit's cut in the
center of the intended dovetail
groove. Then, make the cut. Use a

POPULAR MECHANICS ® SEPTEMBER 1993
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stopblock elamped to the router table
fence to limit the length of the
groove. Replace the straight bit with
the dovetail bit, adjust the depth of
cut and make the second pass to form
the dovetail groove (Photo 12).

The tongue is cut by making an
endwise pass on each side of the
workpiece with the bit kept at the

JOURNAL

same depth-of-cut position, First, set
the fence g0 that when cuts are made
on both sides of the workpiece, the
resulting dovetail will slide smoothly
into the dovetail groove. Make trial
cuts on serap stock of the same thick-
ness as the workpiece to finalize the
fence adjustment.

When the fit is right, make the

cuts on the actual piece (Photo 13). A
pushblock is essential to help feed
the work safely and accurately. To
make the puﬁh{)lmk, cut a noteh in
the end of a small board. Size the
noteh equal to the eross-seetion of
the workpiece. The thickness of the
block should be greater than the
depth of the dovetail tongue.

Single Half-Lap Dovetail
To make this joint with a table saw,
first lay out the dovetail by marking
the outline of the slopes and shoul-
ders. Next, clamp a stopblock to an
auxiliary miter-gauge fence to posi-
tion the shoulder lines with the ed[ﬁe
of the blade. Adjust the blade height

and crosscut each edge to cut the
shoulders of the dovetail. Readjust
the blade height to half the thickness
of the stock and make a pass with the
work facedown to cut the shoulder
for the half lap. With a tenoning jig to
hold the work vertically, adjust the
blade height so it will intersect the
shoulder cut and position the fence to
cut the face of the half lap. Then, tilt
the blade to the dovetail angle, clamp
the stock edge to the tenoning jig and
make the angled edge cut (Photo 14).

14 After the half lap Is cut, angle blade
and cut dovetail sides. Use a tenoning Jig
to safely hold workplece vertically.

Rotate the work 180" to make the
second angled cut. Use the dovetail
as a template to mark the socket on
the mating piece, Adjust the blade to
the half-lap thickness and set the
miter gauge to mateh the glope angle.

15 Cut the adjoining half lap by making
successive passes at the dovetall angle
from each side. Clean up with a chisel.

Then, make successive kerfs to re-
maove most of the waste, readjust the
miter gauge to the angle of the o

site side and repeat the process, Fi
ish by shaving off the remaining sliv-
ers with a chisel (Photo 15). ™
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Fressura-Treated Wood
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| S s This winter will
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il !' (1| be more than
an "all-purpose

sealer can handle.

Give your deck protection designed
specifically for wood — Wolman®
RainCoat™ Water Repellent.

Driving rain, snow and Ice will damage and discolor
your teck. Protect it now with the water repalient
made specilically for wood — Wolman

RainCoat” Water Repellent! In Clear Cedar
Redwood. or Driftwood Natural Wood =

Toners, And, if your deck is r
discalored, restore it first with _

Wolman® Deck Brightener

WOLMAN"

DECK CARE PRODUCTS
Fer tha deaker nearest you call 1-800-556-T737

Water Repellent
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APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Flying Ice Cubes

I have a Hotpoint refrigerator Model

C.T.F. 18 E. It has a GE icemaker

that is now throwing the ice cubes

over the container. Any way to get

the erazy ecubes back to normal?
NATHAN SHAFIRO
PALM SPRINGS, CA

Assuming that the freezer tempera-
ture iz okay and the ice-cube flip-
ing just started, I suspect that you
ve a problem with the amount of
water entering the ice-cube mold.

It’s likely that the waterflow has
become restricted by a partially
clogged filter screen in the water fill
valve to the icemaker. It’s also pos-
sible that the saddle valve, installed
in your house’s plumbing, might be
partially clogged with sediment or
mineral deposits.

You should check the amount of
water in the ice-cube mold after a
fill evele is completed. There should
be enough water in the mold to fill
each cavity fo within % in. of the
tap. If you find the water level low,
or you suddenly notice the ice cubes
have become smaller than normal,
then you need fo disassemble and
clean these valves or replace them to
get the cubes back up to size,

For this repair, you need a repair
manual for GE/Hotpoint refrigera-
tors and freezers. You can order the
manual by calling GE’s national
parts center at (800} 626-2002.

Dancing Washer

I replaced a washing machine be-
cause it vibrated and danced aecross
the floor. It seemed nothing could
gtop this. I bought a new washer and
the same thing is happening. An
appliance service technician said it
was the floor. I bought two jacks and
braced the beams under the washer,
but it still vibrates and moves. What
is the solution? GERALD STERN

RANDOLPH, NJ

I suggest vou put a piece of Yi-in.
plywood under the washer. Cut the
wood so il extends away from the
washer on all sides, and position
the washer in the center. You don’t
need to secure the plywood to the

JOURNAL
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UNDERSIZED ICE CUBES %
o e W

i

Undersized ice cubes can be caused by a clogged screen In the icemaker water valve or a
clogged saddle valve. A clog In either device reduces waterflow to the lcemaker.

floor with nails or screws.

Also, check the machine for level
from side to side and front to back.
Adjust the leveling legs so the ma-
chine is as close to the floor as pos-
sible, and be sure that the locking
nuts on the leveling legs are locked
down. This should prevent your
washer from doing the two-step.

Humidifier Parts
I have a Sears humidifier, model No.
THE-T43300, roto belt No, 34-7269,
that needs a replacement part. Sears
informs me it no longer stocks the
part, and it is no longer available,
(Can you suggest another supplier?
FRED THURSBY
SOUND BEACH, NY

Your model humidifier was manu-
factured by the Emerson Co. for
Sears. I contacted the company and
was told that the roto belt is still
available under Sears part No.
14916. It's available from Division
42, Source 042, and costs about 37,
You can either call your local Sears
repair parts center or call the new
Sears national parts order center at
(800) 366-7278.

Transformer is Shot

In June 1971, we had a Climatrol fur-
nace and model No. 53-1-014 elee-
tronic air cleaner installed in our

house, The air-cleaner transformer
burned out, and I ean't find a source
for a new or rebuilt one. The furnace
manufacturer, Mueller-Worthington,
is no longer in business. Honeywell
manufactured the air cleaner. I hope
you can help. SHELDON WEXLER |

SKOKIE, IL

For parts and service information
regarding your electronic air clean-
er, contact Air Cleaning Specialists
Inec., 180 El Camino, Mitbra, CA
84030; (800) 633-4007.

The manager of the company
suggests you send the furnace'’s
power pack. This part may be a
small box screwed to the cabinet on
top or next to the air cleaner, or it
may be on the door.

The company charges $50 to di-
agnose the appliance, and will ap-
ply this money to the repair charge
if the appliance can be repaired.

If you want to replace just the
transformer, send it to the company
along with model and serial num-
bers from the appliance. If vou can,
send the company a copy of the
owner’s manual. It will try and
mateh the transformer to one it has
in stock. There is a good chance
that if the air cleaner was manufac-
tured by Honevwell, White Rodgers
or Emerson Electric, the company
will have a replacement. ™
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JOURMAL

HOMEOWNERS CLINIC

BY NORMAN BECKER, PE., Contributing Editor

Heat Exchanger
I live in a part of the country that has
a lot of radon gas, Can you help me
find information on an air-to-air heat
exchanger? It seems to me that if we
change the air in the house without
losing too much of the desired
temperature, any airborne contami-
nants would not be a problem.
RONALD GABIANELLI
WILLIAMSPORT, MD

Just because your house is located
in a radon belt doesn’t mean that
your house will have a radon prob-
lem. Before you install an air-to-air
heat exchanger, test your house to
determine radon levels. The Enuvi-
ronmental Protection Agency aduvis-
es taking action only if the radon
gas occurs at 4 or more picocuries
per liter of air (pCi/L). For more in-
formation on radon, contact the
EPA’s regional office or your state
health departmend.

The EPA booklet, Radon Reduc-
tion Methods—A Homeowner's
Guide, explains how to correct a
radon problem. An air-to-air heat
exchanger (also called a heat-recouv-
ery ventilator) is one method. It ex-
tracts the heat in the air that is be-
ing exhausted and uses it to warm
the fresh incoming air. If used by it-
self and if the levels start out e
16 pCi/L, it will not reduce radon

levels to below 4 pCi/L. Radon Con-
trol Inc. sells heat exchangers to
contractors. To locate an EPA-certi-
fied radon-control contractor in
your area, call RCI at (8040} 525-
2084, or write to RCI, 511 Industri-
al Dr., Carmel, IN 46032.

Do Trusses Sw
[ want to use the attic of my home for
storage. The roof has trusses instead
of r and I've been told that you
cannot put sheets of plywood in the
attic becanse truss roofs must be al-
lowed to sway. Can you clear this up
for me? DICK FINALDI
SALISBURY, MD

Your attic is not suitable for storage
because the bottom member of a typ-
ical truss (referred to as a cord) is
not designed to support a storage
load, not because of truss move-
ment. The cord is only designed for
a dead load of 10 pounds per sq. ft.
The ;:ru.sg will suppq;; i#;ﬁf}rwn
wergnt, the SUM Celil oL,
in;iﬂ'aﬁm aﬁ}'{f light ﬁxﬂ?r;fes. Roaof
trusses are not normally designed
to support the weight of stored
objects—although they can be,
Incidentally, trusses move but
they don’t sway, exactly. Truss
movement occurs in a condition
known as “truss uplift” or “truss
rise.” During the winter, trusses

PR LLLATRATRCN B EL LIPTGE]

An air-to-air heat exchanger exhausts interfor air to the outside. It uses the heat from the
interior alr to warm the outside air being brought in.

rise because of the different contrac-
tion between the bottom members of
the truss, which are normally cov-
ered with insulation, and the upper
truss members, which are exposed
to the cooler attic. The bottom mem-
bers are exposed to warm tempera-
tures and a low relative humidity.
Consequently, the lower members
shrink and shorten slightly com-
pared to the upper members. This
causes the upper members to pull
the bottom members upward, lifting
the drywall ceiling below. Cracks
form where it meets the walls.

Cement Dusting

The concrete walkway around our
built-in swimming pool seems to be
flaking off. That is, when we sweep
around the pool we have a lot of dust.
Is it normal for concrete to break

down like this? PETER MORRIS
CHERRY HILL, NJ
The condition you describe is called

dusting. It usually oceurs within
the first several months of when
concrete is installed. Several things
can cause it, such as using a con-
crete mix with a low cement content,
using a concrete mix that is too wet,
gllowing the surface to dry too
rapidly, exposure to freezing tem-
peratures before the concrete is
cured and finishing the concrete
while bleed water is on the surface.
Since the concrete is seven years
old, I suspect it's caused by pool
water that’s splashed on it. Chlo-
rine in the pool water may be react-
ing with the concrete.
ry the following. Remove the
dust and clean the walkway b
scrubbing the surface with a stiﬁ‘!-'
bristle broom and then hosing off
the accumulated dust. Let the walk-
way dry, and be careful not to
splash pool water onfo it. Next, coat
the concrete with a sealer that con-
tains methyl-methacrylate or silane.
One such concrete sealer is Pak-
mix, sold at home centers and ma-
sonry supply yards. For information,
write Pakmix Inc., 873 Western

Ave., Toledo, OH 43609. M
DO YOU HAVE A HOME-MAINTENANCE

Just ank Nu about i, Send gquestion (o
CIrTTGR
Homeowners Clinie, Popular ﬂmfmnm 224

West 57th St New York, NY 10019. While letters
cannot be answered trdit 3 of gen-
eral irterest will be discussed in the column.
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Auto-fill Bag
neatly contains

holds 3% bushels.

Shredding

the pulverized bits; L

Blades instantly REDUCE
debris with 5000 bites per second.

INTRODUCING — TROY-BILT® CHIPPER/VAC

at 5600 rpm

Chipping Chute
auto-feeds branches
into blade spinning

‘U'acuum Collector
draws in debris with
136 mph vacuum.

BREAKTHROUGH TECHNOLOGY
MAKES YARD ClEAN UP FAST & EASY!

Introducing — The New &
Better Way To Maintain
And Beautify Your Yard!

The TROY-BILT® Chipper/Vac is

an enttrely new concept in yard
clean-up. It
eliminates raking,
bagging, hauling,
bundiing yard
debris! It collects
and processes
most materials
automatically...

No More Raking, @S you walk.
Bogging, Bundiing!

Shredded debris is REDUCED for eas
dispasal...or for RECYCLING as weed-
smothering mulch.

Groom and Mﬂuﬂfy
aumm:mcaﬂ% with rhe revolutionary

oir yﬂr‘d

TROY-BILT* Chipper/Voc as you walk!
REDUCE Debris 10-to-1!

What once filled 10 yardbags
now fills just 1...because the
Chipper/Vac chips and shreds de-
bris, reducing it 10-to-1. Leaves,
seedpods, acorns, pinecones,
brush, branches up to 3'f2" thick
...and much more... become mulch
and woodchips that are easy to
discard, easy to RECYCLE as hand-
some landscaping materials.

A American Legend Carnmg h:r Fhr E{mrl'

Get The Full Story...Call
For Your FREE CATALOG!

Call or write today, and we'll
rush you our all-new, full-color
Chipper/Vac Catalog. You'll read
all about this amazing new
machine, see how it works, learn
how it streamlines dozens of
clean-up/beautification projects...
and discover a whole new way of
caring for your yard!

FREE CATALOG! CALL TOLL-FREE:

1-800- 257—3737

Dept. 4006

i TROY-BILT Mig. Co.
Dep'l: ALDOG

. 102nd 5t. and 9th Ave

i Troy. N.Y. 12180

I ] YES! Please rush
I me all the facts on the
1 TROY-BILT* Ehlgperﬂ"&t the Current
I SAVINGS OFFER, details of your NO

I MONEY DOWN financing, and your AT
1 HOME Trial Offer! %76

: Mamae
} Address .
1 City

| State/Zip

- -----J

Also Avadable in Canada O 11]35 Garden Way Inc




HOW IT WORKS

FURNACE
AIR FILTERS

BY MERLE HENKENIUS
PM lllustrations by
George Retseck

® When it comes to a clean, healthy
environment, you may have noticed
that there's a new concern—indoor
air quality. And, when it comes to ad-
dresging the problem, many home-
owners are focusing their attention
on a new family of hish-eﬁ'mie:w:; air
filters to get the job done, Combined
with a forced-air heating system or
central air conditioning, these units
are not only gaining popularity in
new installations, but retrofit devices
of every deseription can be found on
home-center shelves.

High-efficiency air eleaners have
long been used to reduce mainte-
nance costs in commereial buildings.
But with today's energy-efficient
homes, builders and consumers have
come to realize that houses that don't
allow air to infiltrate also don't allow
pollutants to escape. In fact, recent

overnment studies suggest that in-

por air ean be 10 times more pollut-
ed than outdoor air. Allergy suffer-
ers, especially, look to high-efficiency
air filters for relief, and some doctors
even prescribe them.

It's important to note, however,
that air filters can only catch particu-
lates. They cannot filter noxious gas-
es, such as radon and those emitted
by synthetic materials. The first step
in understanding the new air filters,
therefore, is to define what it is
they're designed to remove from the
air—namely household dust. g

The dust mix /
What makes up the dust in uui;]
1

homes? Probably more than vou's
like to know about. There are soilf
Ean.icles and lint, of course, plus air/

orne cooking grease, tobacc
smoke, pet hairs, pollen, mold spores|
bacteria, viruses, skin flakes (human
and animal), carbon particles, dust
mites, dust mite feces, insect scales
—well, you get the point.

These partieles range in size
tremendously. While some particles
{10 microns and larger) are visible,
most cannot be seen with the naked
eye. A larger share of these particles
can be seen only with a microscope.
And a few others are visible only

while the furnace blower Is operating.

Modern, high-efficiency filters are avallable In
new installations and as retrofits. This lonization
unit Is spliced into the ductwork to clean the air

B —

with an electron microscope,

As an interesting aside, the aver-
age person’s respiratory system
processes more than 2 tablespoons of
dust each day. The larger the dust
particles, the better the lungs are gt
expelling them. To a large degree,
the same is true of air filters.

About effectiveness claims

In order to compare the effectiveness
of a filter, tests are performed that
rate its ability to trap airborne dust.
If you do a little research on filter
efficiencies, don’t be surprised if you
find manufacturer’'s effectiveness
claims confusing. The problem has to
do with the variety of testing formats
in use. While several standardized
tests that yield useful and eompara-
ble ratings are available, it only

makes pood marketing sense for a
manufacturer to tout its product’s
highest rating. Az such, you'll find
that most products claim 809 to 95%
efficiency,

What the rating doesn't tell you is
that a filtering device might be near-
ly 100% efficient in catching one
particle size, while it's only 100 effi-
cient with a smaller size. What's
more, actual efficiencies change
throughout the period of operation
and vary with the age of the filter
ind I‘.h}:& level of mﬂilr;]te“a““l:ler 'I;r.-

eep things manageable, we'll on
cungder cr%:mll el‘ﬂl’lﬁg;enc;-,r, as deﬁneﬁ
by the ASHRAE (American Society
Of Heating, Refrigerating And Air-
conditioning Engineers) Atmospherie
Dust Spot Test.
Do these ratings mean that 90%-

Bb
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ELECTROSTATIC
FILTER

Eilectrostatic filters use a static charge to
collect dust particles. These filters replace
standard, disposable fiberglass filters.

efficient filters will catch and hold
90% of the dust in your home? Not at
all. They can only filter the dust that
is pulled through your furnace. Not
all dust particles, however, remain
suspended in the air. The larger,
heavier particles settle out unless
disturbed. Many of these heavy
particles include the most ecommon
allergy triggers.

Electrostatic media filters
Electrostatic replacement filters
have immediate appeal as they are
degigned to fit standard return-air
carriages made for disposable, fiber-
lass filters. They are also a good
eal less expensive (and less effec-
tive) than the two options that follow.

How are they an improvement
over disposable filters? The differ-
ence lies in the filtration media,
which is usually a densely woven, pe-
troleum-based material such as poly-
ester. You'll find a variety of models
on the market, but they all use a com-
bination of filter media and statie
electricity to attract and retain dust.

An electrostatie filter does not re-
quire a power source. Rather, air
drawn across the media fibers gives
dust particles a negative charge. As a
result, the particles are attracted to
the media, much as they would be to
the statically charged surface of a TV
scereen. After a month or so, you re-
maove the filter, wash out the dust
and return the filter to its carriage.
Most units will withstand at least five
years of washings.

Lab tests rate these filters at up to
20% efficiency as compared to the 3%
or 4% offered by disposable fiber-
glass filters. In the home, however,
that figure ean be quickly eroded. A

OURNAL

loose fit easily reduces efficiency, and
Inose fits are common in standard fil-
ter carriages. Poor maintenance also
vields lower efficiencies.

Pa cartridge filters
Nem the list isgt.i'le replaceable
cartridge filter, which usually con-
sists of a paper-like media in a
loosely folded configuration. If
-% stretched out, these filters
(A would extend nearly 30 ft. As
such, paper filters have enor-
mous surface area and an op-
erating life of roughly one
year. Moreover, the dirtier the
filters get, the more effective
they become—up to a point. The rea-
son is that the dust accumulation ac-
tually increases the surface area of
the filter,
While overall efficiency for this

Faper cartridge fliters are Instalied in a
carriage spliced into the ductwork. They are
effective at removing larger dust particles.
type of filter starts in the 25% to 30%
range, it ean be nearly 100% efficient
in arresting particles in the 6- to 10-
micron range. This size includes
many of the common allergy trig-
gers, such as pollen, mold spores and
tobacco-smoke particulates. Unlike
electrostatic replacement filters, pa-
per cartridge filters require a car-
riage that's spliced into the ductwork
by a qualified specialist.

Two e ionization filters
The final, most efficient and most
costly alternative is the electronie
ionization filter. These devices must
also be spliced into return-air duet-
work by professionals. In fact, fur-
nace manufacturers recommend this
type of filter over all others, partly
beeaunse it does the best job of keep-
ing equipment clean.

A two-stage ionization filter con-

sists of a coarse metal mesh that en-
snares only the largest particles. Par-
ticles that make it through the mesh
move past a series of light-gauge
electrified wires, Upon passing these
wires, the particles are ionized, or
charged, so that they impinge on a
network of metal plates mounted just
behind the wires. This charge is given
to the full range of particle sizes, so
that an extremely high efficiency
rating is possible, even for microscopic
partieles. A clean filter ecell can have
an overall efficiency of 90% to 95%.
As with all filter types, only a por-
tion of the story is told in the produet
literature. Efficiency ratings fall off
dramatically when the filter is not
kept clean. As with electrostatic fil-
ters, regular maintenance is a must.
Some owners also object to the oc-
easgional popping noises issuing from
these devices. The noise occurs when
larger cles of dust stray into the
electrified wires, When this happens,
the ionizer acts like a bug zapper, ex-
ploding the particles and, in the
rocess, releasing ozone. Ozone
yields the faint but familiar odor
of an electrical fire, and is a lung irri-
tant to some people. Still, no other air
cleaner can claim efficiency levels as
high as these for a broad range of
particulates.

A final consideration

Because furnace-mounted air clean-
ers ean only trap dust particles that
pass through the furnace, you get the
cleanest air by running the furnace
blower eontinuously. This is especial-
ly true in spring and fall, when aller-
gy triggers are most numerous and
when a furnace or air conditioner is
not likely to start automatically. P

TWO-5TAGE ELECTRONIC
IONIZATION

lonlzation filters have two stages for
trapping large and small particles. This
type claims the highest overall efficlency.
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One Detector
Does It Al

FPassport 4500 SuperWide:

Complete SuperWide radar protection.
Complete laser protection.

Only one detector.

Why You Need SuperWide Ka Protection

SuperWide Ka Is the nawest radar frequency to be introduced for tratfic
use. SuperWide Ka radar transmils between 33 4 GHz and 36 GHz -
outside the range of an ordinary wideband detector. Thal'swhy you need
the full protection of Passport 4500 SuperWide; it detects the Superiide
Ka fransmissions that ordinary wideband detectors miss

Cveliriary wicdedannd diefectors only cover

dtsis mrsich of the K barduidih
GHr 334 e Py 360
Gy
+— Frregpart 4 500 Segper Wi alefects fhe enlire Ka barfuddth —+

ESCORT products ane designed and manifaciared in the 154

SuperWide
RADAR+LASER

Passport 4500 SuperWide continues
the tradition of excellence carved out
by our originil Escort and Passport
detectors. A perfect synthesis of per-
formance, style and features, Pass-
port 4500 SuperWide is the ultimate
in combined radar and Liser detection,
Passport 4500 SuperWide detects
every type of radar and laser includ-
ing the new SuperWide Ka radar fre-
quencies recently put inlo operation,
Only Passport 4500 SuperWide pro-
vides prolection this complete.

Unlike ordinary detectors, Pass-
port 4500 SuperWide uses DSP tech-
nology to minimize falsing and ensure
long-range detection. And with pa-
ented technology and features (in-
cluding oor exclusive new SmartMute
and laser self-test), you get all of the
incomparable performance you've
come to expect from Escort.

Don't seqle for less than the best;
order your Passport 4500 SuperWide
radar+Liser detector today,

SuperWide rudar protection.
Complete liser protection. Only one
detector, And only from the detector
professionals a Fscort.

To order, call ioll-free:
1-800-433-3487

Passport” 4500 SuperWide $229

plus shipping & handling. Ohin eesilents adid 6% wles a2

Ask About Dur “Best Detector Ever™
Moncy Back Guaraniee

ESCORT

» Department 406893
5200 Fields-Erte] Road
Cincinnati, Ohio 45249

ESCORT.

The Innovative Edge™

© e Ci



CAR CLINIC

BY MIKE ALLEN,
Associate Automotive Editor

Rolling Your Own

I have an old, old ear. One of the tail-
light lenses is cracked, and the other
lens is so bleached out that it has
turned yellow. I've been looking for
replacement lenses for g long time
and now I ean't pass the state inspee-
tion. 1 tried using red plastic film in-
sitle the lens to change the color, but
the inspection station wouldn't ae-
cept that. Do vou have a source for
these lenses?

JUHN CHANGIRA
MORRISTOWRN, NJ

The bleached lens you can

Just dve with red fabric dye. Clean

the lens thoroughly unth detergent,
and soak it in a warm, concentrated
dye solution. Too hot a solution will
warp the lens—be careful. It may
l'f]-ﬁ'f' .'.‘H'r'l'.f'{“r .IIHHJ'J"H 1.|‘l|rln‘|'fF”.‘|'I fr#.

The cracked lens can be repaired
with a kit made for—surprise—
repatring cracked or broken lenses,

I've seen the kits at places like
Wal-Mart and Sears in the automo-
tive section. Auto parts stores often
have them as well, Inside the kit,
you'll find some casting resin, often
in a svringe dispenser, some clear
tape and some adhesive-back card-
board templates.

Remove the lens from the vehicle,

and clean it. Cover the outside of

POPULAR MECHANICS » SEFTEMBER 1993

the crack in the lens with the tape
and, if necessary, add a lemplate to
contain the resin to the appropricfe
area. If the inside of the lens is jew-
eled, you can cul up the plastic blis-
ter pack from the kit to fit the tem-
pnr:.'.'g'. This _qul‘m'!fr' has o patlern o
replicate the jeweling in the resin.

Mix the casting resin per the in-
structions, and flow it into the
crack. Press the plastic blister pack
into the resin, and let the ossembly
sil overnight,

I've found that if the area hos a
compound-curve shape, it's better to
do several applications of the resin
rather than trying to do the job all
al one time,

This won't win vou any prizes al
car shows——but it will be legal,
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Collision Course
I managed to scrape and slightly
ding one of the wheels on my Vette
one rainy night. I wondered if there's
any way to touch up the wheel. The
tire store I went to said I'll have to
replace the wheel—and wants about a
month's salary for it. I sure hate to
live with the eosmetic imperfection, but
they're telling me that there's a dan-
ger of the wheel failing structurally
at any minate. I have a hard time be-
lieving that. WAYNE SUDBURY
VICTORVILLE, CA

Normally, alloy wheels aren’t re-
pairable., Well, you can repaint
them if the paint is peeling.

Paint? Yup, many alloy wheels
are actually painted with a silver
metallic paint and clearcoat over
the aluminum alloy to keep them
from corroding. Careful, nonde-
structive removal of the paint ecan
be followed by respraying. Chemi-
cal strippers are okay—sandblast-
ing is out,

But for a wheel that's dinged? As
in the bead is bent? Normally you'd

have to make a eoffee table out of it—

CAR CARE

An Engaging Opportunity

® Once in a great while you get one of those cars
you can't get a handle on. This one acted as if a
potato had been stuck up the exhaust pipe. It idied
okay, but any application of throttle caused a lot of

wuffling and noise—and little
forward motion. The owner
said it began all at once, bul
the car was running poorly
for a month or so.

A slagged catalytic con-
verler plugging the exhaust
was consistent with the
symptoms, but | was in no
moaod to wrestle with the cor-
roded exhaust just to see if
the converler was plugged. |

So | unhooked the manifold |22
to the air-injection system [
from the air pump. The EGR |
pipe would have worked just [
as well, With a pressure
gauge hooked up, it was obvi-
ous that high backpressure
was corking up the engine.
Sure enough, a new convert-
er fixed il

EXHALIST
MANIFCILD

Lots of plugs can
This one started a

1993 Robert Bosch Corporation, Sales Group. The Bosch name and symbol are registered trademarks.




as much as you'd like to believe that
the tire dealer is really just trving to
separate you from about $900.

Try contacting Wheel Collision
Center in Bath, Pennsylvania, at
(800} 292-RIMS. They ean actually
straighten beads, weld up cracks
and retrue your wheel, as well as
refinish it to factory specs. The price
depends on the extent of the dam-
age, but probably will be less than a
quarter of the price of a new wheel,

Wipe-Out
The windshield wipers on my car
have a major problem with streaking
and skipping. I've tried replacing the
blades, and I've cleaned the glass
100 times. I recently tried adding
spring tension to the arms, and just
replaced both arms with brand-new
ones. Nothing seems to help.
JOHN EFSTEIN
KANKAKEE, TL

Start by thoroughly cleaning the
glass with aleohol and then with
ammonia. Avoid glass-cleaning
products that claim to leave a pro-
tective film on the surface. Clean

the inside of the washer reservoir as
well—there may be something oily
in there contaminating your fluid.

If there's no contamination, and
the wipers work okay for a day or
two, then you're probably getting
tree sap or industrial fallout on
your windshield. Clean it again,
and cover the windshield when
you re not driving the car.

You've already replaced the
wiperblades and arm, but I've
found that the bargain-basement
blades are not nearly as good as the
premium brands—not to say you
have to buy them at the dealer and
pay top dollar, but the more expen-
sive spread seems to work better
and last longer.

Unsolicited testimonial: Get a
bottle of a product called Rain-X,
available in auto departments all
over. This stuff is so good that most
of the time you don't even need
windshield wipers. Honest, ™

DO YOU HAVE A CAR PROBLEM7
ot ask Mike abotid . Mail ,wtrﬂ‘(ﬁ.’ﬁﬂufr to Car
Clinte, Popular Mechanics, 224 West 57th St
New York, NY 10013, While letters, foxes or phone

calls cannot be answered inefividundly, problems
of genernd interest will be discussed in the colimn.

SERVICE TIPS
# |f your sohc-engine Satum has a
misfire or stumble, or your dohc
Satumn has higher-than-normal oil
consumption, you may need to re-
place the valve-stem seals. There's
a procedure to verify the oil con-
sumption rate or to validate the
cause of the misfire. If the engine
meets the criteria, it's possible to
replace the valve-stem seals with-
out removing the cylinder head.
® |f your Saturn has failed a state
inspection sniffer test, the vehicle
still may be within legal specifica-
tions. Extended idling while waiting
in line for the test may cause the
engine computer to drop back to
open-loop mode. Bring the idie to
at least 2500 rpm for 2 minutes,
and then let the idle drop back to
normal just before the test.
® Ford suggests that orange rust
dots in the paint may be caused by
iron particles from iron railroad
wheels or tiedown chains when the
vehicle Is being transported. The
TSB details a procedura for remov-
ing the iron without repainting.

When Bosch Platinum was first
introduced, it revolutionized the
entire spark plug industry.

It’s still the only spark plug of its
kind with a 99.9% pure platinum
£= center electrode engineered into a
Bowch Platimam & the sy ynique extended insulator design.
.ﬁzﬂﬂmﬁﬁ s, ot 'lghe results are quicker starts,

Just the tipy fike some other . i

ipark plugs. e uaranee - STIOOther acceleration and improved
yeulfelthe difoence.— f1e] efficiency. That's why we say if
you don't feel the difference Bosch Platinum makes
in your car, we'll pay for the plugs.

And right now when you buy a set of Bosch Platinums
at a participating retailer, you
can get a 25¢ rebate per plug
and a chance to win one of ten
free trips to the Bob Bondurant
School of High Performance
Driving. See store for complete
details. So get a set of Bosch Platinum Spark Plugs.
It could revolutionize the way your car performs.

BOSCH

The Ultimate Spark Plug

start a car.
revolution.

For the Bosch relailer nearest you,
all 1-800-882-8101.




NEW PRODUCTS

IMPROVE
YOUR CAR

As an engine is lifted from a car, it

usually must be raised at specific— -

and frequently changing—angles.

The Corvette Of Car Vacs
What would yvou name a high-pow-
ered, high-speed vacuum for your
car? The Eureka Vacuum Cleaner
Co. has Chevrolet's blessings to use
Corvette. This Vette is a potent
handheld vacuum designed for clean-
ing automotive interiors. Its motor
turns at 19,000 rpm and drives a
roller brush in the vacuum’s head.
The brush features an adjustable
visor to facilitate vacuuming vertical

surfaces, as well as horizontal ones.
An attachment kit comes with a hose
and various tools, allowing the
Corvette to clean variously shaped
and hard-to-reach spaces. A mini-
attachment kit for cleaning computer
keyhoards, cameras, electronic gear
and other household items is also
included. Suggested price is $79.99.
From the Eureka Vacuum Cleaner
Co., 1201 E. Bell St., Bloomington,
TL 1700 (R00) 282-2886,

A History Of Jaguar

JAGUAR

The Tilt Lift Engine Sling lets you It may be difficult for some people to appreci- |

change the tilt of an engine as you
lift. The Tilt Lift features a steel cable,
with a lifting eye at each end, which
runs through 4 drum. The drum has
a lifting eye to attach to the engine
hoist. Your Y-in. drive ratchet or
breaker bar fits on the drum’s drive
socket, allowing you to alter the tilt of
the engine by about 30° initially and
up to about 45° total, The 2000-
und-capacity Tilt Lift costs about
55, From Yankton Intl. Products,

in America

ate, but at one time the dominant forees in the
imported auto industry were not the Japan- |
ese, nor the Germans. Most imported cars
here were either French and, to an even

greater number, British. In the early 1950s

Jaguar was creating an indelible image in
motorsports and on our roads as an exotie,
luxurious and fast ear. Jaguar In Amerieca,
by John Dugdale, gives an interesting and en-

|y lightening account of the evolution of the 1.8,

auto market and Jaguar's place in it. This
10% = 8%-in., 310-page book is available for

£49.95, plus $4 shipping. From BritBooks, P.O.
Box 321, Otego, NY 13825; (607) 988-T956.

Battery Care Kit

Sooner or later, your ear's or truck's battery
will run down and have to be replaced. To
help ensure that this happens later rather
than sooner, Berryman Products has intro-
duced a 3-Way Battery Maintenance Sys-
tem. The kit eleans and neutralizes corro-
sion on the terminals and the battery case
while retarding further corrosion. The sys-
tem consists of an aerosol cleaner, with an
adjustable spray nozzle and serub brush
built into the can’s cap, as well as treated
felt washers for the terminals. A PH color
tester in the cleaner automatically pin-
points any acid leaks as you clean the Lut-
tery. The kit costs $3.98. From Berryman “e==
Products Ine., 3800 E. Randol Mill Rd.,
Arlington, TX T6011; (800) 433-1704. ™

3366 N. Torrey Pines Ct., Suite 210,
La Jolla, CA 92037, (619) 450-9936,

Air-Filter Monitor
Many people replace their ear's or truek's air-filter
element when it looks dirty. However, looks ean be de-
ceiving. For & more accurate reading on how plugged
your air filter is, install the Filter Minder. This taps into
the airstream between the intake manifold and the
air cleaner to indicate what per-
centage of the filter element’s ca-
| pacity has been
used, Its maker
claims that air-
filter service life
can be doubled or even
_ tripled. Price for the Filter
' Minder is $24.95, plus $3
shipping. From Engineered
Products Co., P.0O. Box 1615, Waterloo,
LA 507T04; (B0D) T65-1641.

by John F, Dugdale

oY
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SATURDAY MECHANIC

REPAIRING YOUR POWER
WINDOWS

BY DON CHAIKIN, Contributing Editor

® It may be no more than an annoy-  windows won't go down anymore. all—letting all manner of weather
ing inconvenience for you to open Or, it may be a cold, wet and noisy  into the ear’s interior.
vour door to pay tolls or eollect those  pain in the keister because one or Maybe vou're faced with the

Big Macs from the drive-through more of the electrically operated win-  worst-case seenario—you can't park
window because vour car's power dows will not go up all the way—if at  your car unattended because one or

Ay Iﬁ*}‘n
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M
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A defective power-window electric motor
must be replaced. Gaining access to the
motor requires remaving the door's inner trim
panel and accessories. Be careful of window
glass Inside the door, which may have to be
raised to gain room to remowve the motor, as
you work. Note how the motor drives the

- window [ift mechanism—ithe problem may lie
LIFT CHAIN with the mechanical lift, not the motor.

PLASTIC TUBE

PR ILLLISTRATICON BY BUSSELL 3 W SALIERY
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more of the windows always stays
wide open, no matter how you play
with the buttons and switches that
are supposed to operate them.

In any ease, power windows are
meant to be a convenience item on a
car or truck. And chances are that you
paid several hundred dollars for that
convenience. You should enjoy it.

Fortunately, tracing and repairing
problems with a power-window sys-
tem are tasks well within the ken of
the average Saturday mechanic. The
time and effort spent on euring the
problem makes living with it foolish.

Power to the people
Electric power windows work the
gsame way as manual windows, except
for the fact that with power windows
an electric motor inside the door,
rather than a handle on the door pan-
el, turng the window erank to raise
and lower the window glass.

Each door-mounted motor has its
own switch, usually on the door near
the window or on a eenter console. In
addition, there are redundant switeh-
es for the passenger windows at the
driver’s position so the driver can
operate any window when driving
alone. The driver’s switch panel also
has ahsafet loek-out ';shwitch. which
can shut off power to the passenger
windows to keep small children from
opening or closing them.

The gystem is Erntected by a fuse
tu}: a cireuit brea her'. n?]d puwefr for

e system goes through an ignition-
key-activated relay as well.

The individual electric mo-

Typical system has electric motor, lift mech-
anism and window cradie and guide.

iz blown, replace it. Reset a tripped
circuit breaker. It may have Eeen
just one of those things. If the fuse

lows again or the circuit breaker
trips, there is either a short circuit or
an overload caused by a problem
with one or more of the electric mo-
tors or the glass lift mechanism.

If one of the electric motors is be-
ginning to fail, it may draw enough
current to burn a fuse or trip a circuit
breaker. And, if one of the window
lift mechanisms is sticking in the
door, it ean create enough of an over-
load on its motor to blow the fuse as
well. If this is the case, the fuse or
breaker will fail only when the sus-
pect window is being operated.

A simple way to check is to replace
the fuse and operate each window in
turn, isolating the window that is
causing the trouble.

If the fuse blows regardless of
which window is being operated, the
trouble probably lies elsewhere in
the windows' electrical system.

If the fuse is good, double check
that it is getting current. Either
probe the fuse with a grounded test
light or with an electric meter. Make
gure that the ignition switch is
turned on for this check.

If the fuse is not gettin ané cur-
rent, locate and test the re%ny. heck
your owner’s manual for the loeation
of the relay—it may be at the main
fuse block or in a separate secondary
fuse and relay bus. Remove the relay
by pulling it straight out. Use a volt/
ohm/ammeter to check the relay by
testing the continuity across its ter-
minals according to the sequence in
your shop manual.

If the relay is bad, replace it.

If it tests good, verify that it is
getting power—again with the igni-
tion system turned on. If not, check
your owner’s manual to see if there is
a second relay—possibly from a fac-
tory-installed antitheft system—which
may feed the power-window relay.
Check that relay’s operation.

Otherwise, trace the wiring from
the relay to its power source from the
ignition switch for an open cireuit.

If the relay is ing current with
the ig,'nitiun switch on, check the win-
dows' master switch at the driver's

control panel.

tors either drive a gear, which
meshes with a large sector
gear to operate the glass-lift
assembly, or it runs some va-

riety of cable, chain or tape i

through a drive gear to move
the window glass. et

Begin with the basics

There are two elementary |-

types of power-window prob- [0 e

lems—localized and universal.
Localized problems affect |
only one or two windows or |
switches, Universal problems |
involve the whole system. i
If none of the windows op- =
erates at all from any of the |
switches, assume there iz a
simple eleetrical problem.

The trouble lies with the fuse e

or circuit breaker, relay,
wiring or possibly the driver's
master switch.

One switch serves all
The passenger-window lock-
out switch at the driver's mas-
ter switch es current on
to the individual window
switches. If the driver’'s switch
fails, none of the windows will
operate from any position.
Before taking apart the
door panel or center console
to get to the driver's switch,
consider cleaning the switch's
contacts. And, depending on
the specifics of your car's or
& | truck’s system, you may be
..'| able to do that without remov-
\ ing anything. Spray some
aerosol electrical contact
cleaner (sold as radio- and tele-
vision-tuner cleaner) through
the gaps around the switch's
rocker. Operate each of the

Begin by checking the fuse
or circuit breaker. If the fuse

Electrical contact cleaner can remove current-blocking dirt
and corrosion from contacts with the switch in place.

rockers back and forth as you
clean. Naturally, start with
the separate button or rocker
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Start your own money making business!

Make up to $26.00 an hour —
even while learning!

Train FAST at home! Get into this booming high-profit business that’s
Easy to learn - Easy to do - Easy on You!

*LOGKSMITH!

Never before have money-making opportunities been so on 1o EARN MORE -
for qualified Locksmiths. Now Iucﬂlw: regular lock and key JDY MORE

business has multiplied a thousandfold as millions seek mm:
against zooming crime. Yel there's only one No Extra Cost! Included With

profection
Locksmith for every 17,000 people! Your Locksmith training

Start Collecting CASH PROFTTS Right Away BURGLAR
You're in “business’” ready 1o eam $10 to $26.00 an hour a few ALARM
days afler you begin Foley-Belsaw's shortcut truning.  Take andSECURITY
advantage oftoday s unprecedented opportunitiesin locksmithing SYSTEMS
fior year - round EXTRA INCOME in spare time - or fulltime in training. Covers all
ahigh-profil business of your own. Hindreds we've trained have phases of Burglar,
done it. S50 can YOU! All tools plus professional Key Machine Hold-Up and Fire
given you with course. These plus practice materials and equip- Alsrm servicing and
menl plus simple, illustrated lessons, phus expert supervision, phus m.stallaunm This valuabie and timely instruction includes all special lools and
business building guidance will enable you 1w KEEP THE = supplies ONLY Foley-Belsaw offers such exiensive training in this rapidly
MONEY COMING IN! Tdeal for retirement - good jobs, too, expanding field as a part of your Locksmith training.

SEND FOR EXCITING FACTS - No Obligation ADVANCED Locksmithing!

Discover what'sin Locksmithing for you - how Foley-Belsaw’s ~ How to change combinations, install and service Safe, Vault and Bank Safe-
Master Locksmith - approved trining can give you the skl Deposit Box locks. You'll find it {ascinating and highly profitable work.

T ALL SPECIAL TOOLS & EQUIPMENT THIS PRO KEY

F v

ndividuals have Succeede nths i MACHINE IS YOURS
TO KEEP! FREE

fascinating & highly profitable field..

"Before envolling | checked

other courses ond also asked

Jor advice from severol This Pro Key Machine

lockwmiths in my ares. They can lone add up to

all said yours was (ops £200 a month ta your

and has the most Income...and It won'l

versalile Key cost you a panny eifra with

Htcﬁ.ﬂur_ your training.

—a Find out all about it! Send for FREE Facts TODAY!

business for myself Just fill in and mail coupon below (or send posteard) to receive fiull information and details by retum mail. DO IT TODAY!
adnowiom. .. __ RUSH COUPON POLEY-SELSAW INGTTIUTE, 6301 Rquitable Bd, Komoes City, Mo, G418
hanks .

ol B [ Thereis NO OBLIGATION and NO SALESMAN Will Call - ever! |
Instifute." FOLEY-BELSAW INSTITUTE, 6301 Equitable Rd., Kansas City, Mo. 64120 |

David Fairbrodher - Dae’s Lacksmith Service | 1 yos please send me the FREE booket that gives full details about startin ith busi |
v ; ; 4 g my own locksmith business.
Milwaukee, Wisconsin 53209 | ! understand there is no obligation and that no salesman will call. 12361 |

Othar Career Opportunities Avallable from Foley-Belsaw Insiiiute Are:
“! opened mry own Iuiriness, spare fime, 1 Small Engine Rapalr - Make 545 in 1/2 hour for & simpls tune-up even maore on simpla repairs you learmn, 52305
seven moniks after | enrolled and mode | O Professionsl Saw & Tool Sharpaning - Make 318 to $25 by running simpla machines that do the work for you. 21261 '|
a profit of $329 for the firsd week.” I O Professional Woodwaorking - Build ovar 3,000 warth of valuable fumniture and woodwarking products while you I-

B. A. Deberry Littizton, Colorado learn. 43228

. 0 Upholstery - You leam Upholstery to make big profits in both commercial and consumer markets. income potential |

“No more hard, nasty work for me | ey e afits in this ing field. B2081 l
v : A r- Unlimiled profits in this fast growin

Mow [ have my own business and with N : v "
hardly any effort | average around l Name t
5§50 a day. Tharks for moy new start in | l
life.™ | Address

Sam Walker Prichard, Alobama | e :

|

...YOU Can Do I Too! | sue Zip ' -
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Package
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3 NEW AUTO merLINSUPER..
UNETEE | =SHOT &=
PHDDUETS ghhl performance package.
One Guarantee et ey g g

0f Performance

SUPERIOR T0
ANY PRODUCT ON
THE MARKET!

No single automotive
additive can malch
Super Shot!

Engine Treatment with PT.FE. ©

A protective, lubricated coating that
clings to metal to reduce friction, increase
engine life, cccelerate speed and power
Promiotes highear oil viscosity for odded
protection In engines that run long, hard
hours under high temperatures

10 Minute Oil & Engine Flush

Attocks dirt, grime and sludge that
pravents proper oll flow to vital inkermal
engine parts. Bings impurities to
crankcose drain for easy removal with old
oil. Leaves engine clean and primed for
maximum lubrication and ol flow

Gas & Fuel Treatment
Specially formulated 1o add power and

speed while increasing fusl efficiency up
to 25%. Eliminates homnful residuas fram
entirg fuel system (tank to exhaust). Stops
hesitation — Improves sfarmng even in
cold weather

uPont Teflon.)

Take the best care of your car
with Super Shot Performance
Package... Order today!

Order Two SEIIEI Shot The Super Shot program ls used by repalr shops thot
Performance Packages rebuild engine blocks, carburetors, and fuel injector
and Shipping is FHEgE g Lol o e
- Cars serviced with Medin Super Shol prevenlive

maintenance progrom mainiain a high resole value.

Test Driver Proven » Money Back Buaranies
350 Coney hlond Avenue, Brooklyn, MY 11218 « 718-438-8001

CALL 1-800-351-9177

We Accept MasterCand, Visa & American Exprass

NOW AVAILABLE !

Popular Mechanics
Editorial Indexes from 1975 to 1992

Are you searching for a particular Popular Mechanics
articie? Let our yearly indexes make it easier o find.
Every article published in the magazine is referenced
here - automotive, boating, electronics, home
improvement, outdoors, photography, science
ard more. Thousands of entries cross-referenced
All years available from 1975 on, plus 1973, Price
for each index is $4.95, plus $1.95 for postage
and handling. Order by year. Send your order to:

Popular Mechanics
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224 West 57th Street

Mew York, NY 10019
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Check the operation of the relay by testing
the continuity across its various terminals.

that locks out the individual window
switches.

If cleaning does not help, check the
operation of the driver's master
switch. On some ears, you may have
to remove a door inner trim panel or
part of the eenter console for access,
On other ecars, you may be able to
simply depress a couple of locking
tabs and lift out the switch assembly.
Unplug the switch from its wiring
CONnector.

Use an ohmmeter and follow the
testing sequence in your shop manu-
al, checking for continuity between
the terminals on the switeh.

If the switeh assembly—or any of
the individual switches—fails the
test, replace it.

If the switech is good, check the
wiring connector for current. Use a
grounded test light or ammeter with
the ignition turned on. If there is no
current to the driver's switch, you
must trace the wiring back to the
fuse panel looking for a broken wire
or another open cireuit.

If there is eurrent getting to the
driver’s master switch, there must be
an open circuit between the switch
assembly and all of the window mo-
tors. Check the switches’ wiring con-
nectors for good contact. Use a pair of
pliers—which have some tape on the
Jjaws to pad them—to gently squeeze
tight a loose connector. Clean any
corresion from the connector using
the same electrical contact cleaner
you used on the switeh, If these steps
don't cure the problem, you must
check the continuity between the
driver's master switch and each of
the individual door switches, using an
| ohmmeter to find the open cireuit.

POPULAR MECHAMICS & SEFTEMEBER 1593



Motorized actuation

If the problem is a local one—only
one window does not operate—hegin
by checking that the motor is getting
power. First check the window's
switch—trying to clean it as you did
the driver's master switch. Remove
the switch and check it using an ochm-
meter. If the switeh is defective, re-
place it. If the switch is good, use a
grounded test light or ammeter to
verify that it is getting current with
the ignition on.

If the switch is pood and there is
power to it, the next step is to check
the motor.

To gain access to any of the win-
dow motors, or the glass lift mecha-
nism, you have to remove that door's
inner trim panel.

This means first removing the
door-latch lever and possibly an arm-
rest. You may also have to disconnect
wiring for a courtesy light or stereo
speaker from the back side of the
door panel after you have removed
all of its retaining serews and pins.
Make sure that you have taken out
all of the panel's retaining screws be-
fore trying to pry the panel off the
door metal. Look carefully for screws
hidden inside armrests and under
trim pieces. Slide a thin, wide tool—
either a door trim removal tool or a
putty knife—between the trim panel
and the door metal to find all of the
retaining pins or clips. Gently pop
out the pins or elips as you go.

With the door trim panel off, you
may be faced with a plastic liner held

Space confines of smaller rear door may

require a different lift amangement.

by sealer, gently peel back the liner
taking care to not tear it or fold it
back on its sealer.

Locate the window’s electrie mo-
tor, and disconnect its wiring connec-
tor. With the ignition switch on, oper-
ate the window switeh and check that
power is getting to the motor's con-
nector. If not, there is an open cireuit
between the door switch and the mo-
tor, replace the wiring.

If power is getting to the connec-
tor, make sure that the connector is
clean and making good contact with
the motor. If the motor still does not
operate but the fuse has not blown,
double check that the motor's ground
is good. If it is, the motor is defective,

Use an ohmmeter to check operation of each switch, starting with driver’'s master switch.

TL I WO LA
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TABLE SAW, ROUTER

& PLAMER
Spray on surfaces of power
tools to ease sliding of
wood on table, resist rust
and lubricates.

TOOLS
Spray on tools such as putty
knives, paint trays, tin snips,
atc. for smoother operation,
proteclion and easier
clean-up.

HAMD SAWS
Helps remove rust and
corrosion, pravents sap
collecting, protects and
makes sawing easiar.

® Stops Squeaks
® Loosens Rust
® Contains Teflon®

Penetrates Faster
Lubricates Better

Compare to WD-40¢

and SAVE $8%

available at participating
Ace Hardware and

True Value Hardware
stores nationwide
and other fine retailers
for information call
1-800-438-4532

@ Radiator Specialty Co.

Charloite, N.C.

Makers of Solder Seal®/Gunk® Engine Brile®,
automotive, plumbing, hardware, iralfic safely and
other line producis.

TEFLON Is a registered trademark of | E. Dupont Ca.
WD-40 is a registered frademark of WD-40 Co
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and you need to replace it.

If the motor operates sluggishly or
if the fuse blows when you operate it,
either the motor or the window glass
itself is binding. To determine which,
you must remove the motor from the
door, disengaging it from the window

If the motor simply drives a spur

ning motor to check its current draw.
Compare that with specifications.
Typically, a draw of more than about
15 amps, however, indicates internal
drﬁ in the motor. Replace it.

the motor checks out properly—
spinning freely in both directions and
not consuming so much current in
the process that it is going to blow

due to a bent link, twisted or folded
plastic tape, frayed cable or mangled
chain—it ean put enough of a strain
on the window's motor to eause an
electrical overload. Likewise, if the
glass itself is not properly aligned in
its channels—front or back—it can
create a serious problem. Also, verify

ear, which meshes with a
arge sector gear on the win-
dow lift mechanizsm, unbolt
the motor from the door panel
and take it out.

If the motor passes a cable,
chain or tape drive through it,
you might ﬁve to remove the
lift assembly along with the
motor—which may mean sup-
porting the window glass
while you remove the drive [22=
mechanism. Or, depending on
your car, you may be able to |
separate the motor from the
drive drum or mechanism that
moves the eable, chain or tape,

In many cases, you may P
need the window in the fully |
up, closed position to get the &
necessary clearance inside the

door to remove the motor, If [~

-

that the glass is not getting hung up
on some loose or torn weather-
stripping.

Inspect the lift mecha-
nism—as much of it as you
can see through the access
holes in the door’s metal pan-
el—looking for obvious physi-
cal damage. You may be able
to make a quick and simple
repair by straightening or
reattaching a piece. You sim-
ply may also be able to re-
place the defective compo-
nent of the lift mechanism.

If the window lift mecha-
nism is defective, you may be
able to find a replacement for
itata sm'aE yard.

To check the alignment of
the window glass itself, re-
move the inner panel of the
door on the opposite side of

the motor has failed with the
window open and down, you

window. If the motor has actually
seized, you will first have to disen-
gage the motor from the lift-mecha-
nism drive to move the glass.

For a quick test of a disconnected
motor, simply attach it directly to the
battery. The motor should spin. Re-
verse the polarity of the connections
and the motor should spin in the oth-
er direction. For a more accurate
test, attach an ammeter to the spin-

With the ignition switch on, use a test light or meter to check
will have to manually raise the for current to each window switch at its wiring connector.

the fuse—the problem lies in the me-
chanical components of the window,
not the electrical components.,
Before reinstalling the motor,
check the operation of the window lift
system. Various carmakers use dif-
ferent types of arrangements to raise
and lower the window glass. They
also employ various systems to guide
the glass as it moves up and down.

the car. Compare the move-
ment and alignment of the
glass of the two windows,
making adjustments to the balky
window in small increments and
rechecking its alignment.

Check that the lift mechanism is
not corroded or dry—clean and lubri-
cate the linkages as per your shop
manual. Then reinﬂtallptile motor and
reconnect its wiring. Replace the
plastic door inner liner, reattach any
courtesy light or stereo speakers and

If the lift mechanism iz binding—

reinstall the door trim panel.
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PEOPLE WRITE T0 PENNZOIL

Straight Answers from the Automotive Experts.

@ I've always used 10W-30in my Chevy
350, and I'm thinking about going with the
new synthetic, Can [ use the SW-507

EX, Milwaukie, OR

performs in cold weather like a SW-30 oil and
in hot weather like a 20W-50 weight oil.
Conventional motor oils can't do that.

Q. 1 put your synthetic motor oil in my car
and would like to know when [ have o

chngetbedl. o x Newwrt, DE

A Automobile manufacturers do not
recommend extended oil drain intervals for
synthetic motor oils. But we believe this may
change in the future. In the meantime, follow
the ol change interval recommended in your
owner's manual. This protects your new car

Don dohrson, ¥ F Prodict Engineering
Femnzeil Prowduets Co,

R Pennzoil's Performax™ SW-50 synthetic
miotor oil will provide excellent service in your
truck and is recommended for all passenger
cars and light trucks operated under any
driving condition, lis advanced technology
makes it a good fit for virtually any application
requiring a single or multi-grade oil. Due o its
advanced synthetic oil technology and
Pennzoil's unique “star molecule”, Performax

warranty.
For more information on molor oils,

lubricants and engines, write to Don Johnson,

Pennzoil Products Co,,

PO, Box 2967,

Housion, TX

TI252-2067.

Performance.
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Ever since Americo leorned fo drive.™
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Until recently, the only conve-
nient way to guarantee great TV
reception was to get cable
installed. But who wants to pay
those irritating monthly cable
fees just to get clear reception?
Now, thanks to years of micro-
electronic research, a new
device has been developed
that's so advanced it actually
makes other antennas a thing of
the past. It's called the Super
Antenna™ and is without a
doubt “the single most impor-
tant thing you should own if you
have a TVI"

A PICTURE
OF ADVANCED
TECHNOLOGY!

Just imagine watching TV and
seeing a picture so brilliantly
clear that you'd almost swear
you were there live! Just plug
this tiny 2" x 4" Super Antenna™
into any ordinary AC outlet, con-
nect your TV and get ready for
the best reception you've ever
had without cable, You'll watch
in amazement as YOUR TV set
suddenly displays a sharp,
focused picture, You literally
“won't believe your eyes!" Even
older TV sets suddenly come to
life. The Super Antenna™ is so
easy to Install, so convenient to
use, and so incredibly effective
that you'll wonder how you ever
got by without it!

A THOUSAND
FOOT ANTENNA?
Super Antenna™ is a highly
sophisticated electronic product

(like a transistor radio) with a
simple function. It takes the
electrical wiring in your house or
apartment (hundreds or thou-
sands of feet) and turns it into a

Aligrr i do 00 s Ao ahaorrend 0 LS. Bupers Mateort. T35 (2650

Amazing New Product Give
Crisp, Clear TV Reception
WITHOUT Cable!

Just plug your

Super Antvana™ —
Into any ordinary _#

BEFORE

AFTER

giant TV reception station! It's
almost like having an antenna
the size of your entire house!
Imagine how effective that
would be. But there's more,
because Super Antenna™ takes
that signal and electronically
boosts it before it gets to your
TV set. The results are amazing!
You can finally enjoy your
favorite prime time shows or
sports events the way they were
meant to be watched.
WHAT ABOUT MY

TV “DISH” ANTENNA?

Return it! Millions of these
things have been sold in recent
years because people were led
to believe they would work like a
satellite dish. The truth is that
they're no more effective than
rabbit-ears, a loop, or rod
antenna - and people have
been struggling with these
things for years! The incredible
Super Antenna™ makes every-
thing else seem obsolete. Just
plug it in and watch it work.
There's simply NOTHING ELSE
better valued on the market
loday!
LIMITED TIME OFFER!

Electronic antennas like this

AS SEEN ON
: _-flllf.r.
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one normally sell for $50 or
more! But now, for a limited time
(if you respond before
September 30, 1993), you can
have the amazing Super
Antenna™ for just $9.95.
Experience the best reception
you've ever had or simply return
it within 30 days for a prompt
and courteous refund. You
absolutely must see it to believe
it! ORDER TODAY.

P.S. Works just as good for radio
reception too! Limit 3 per order.

YEB! Please rush me the following
Super Antenna™(s),
] One Super Antenna for just $9.95
plus 54 P&H,
[0 SAVE! Two lor just $18.95
plus §5 PAH
[] SAVE MORE! Thras for just $27.95
plus $6 P&H
iy, Extra length & fool connection
cable just 32 ea_ (a 35.00 valua),
Enclosad § WA res- add sales tax
Payrment Method o]
O creex O Mmm vina [ Masier Card
: O amex [ iners [ Discovar
: Card#

| Exp. Date
: MName
I

! Address
! Apt.
| State Zip

' U.S. Buyers Network, Dept. AT5227
1 One American Way, Roanoke, VA 24016
L et i S T R e N S e

e ettt
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| AUTOMOBILES

'DETROIT SPY REPORT

BY JIM DUNNE, Detroit Editor

Reskinned S-10 Pickup

@ Both the small Chevy pickup and
its GMC cousin, the Sonoma, get
fresh-new sheetmetal for 1994, As
with previous models, the S-10 and
Sonoma share chassis, drivetrains
and interiors, as well as their looks.

Three engines will be offered—a 2.2
liter Four and standard and “en-
hanced” versions of the 4.3-liter V6.
Both Vi variants should be smoother
than before, thanks to a new balance
shaft. And, as before, both 2wd and
dwd (shown) will be available with 5-
speed manual or 4-speed automatic,

Freshened Cougar

The grille distinetly wearing the
Mercury logo on this Cougar is part
of the freshening that the coupe gets
for 1994, While the new front-end
treatment continues the familiar
Cougar theme, it offers more depth
of dimension. Of at least equal, if not
more, note is what is going on behind

that grille as a "™ option—a prem-
inm engine based on the 32-valve
dohe V8 in the Mark VIII,

Chinese Cherokee
Those of you who get to travel
abroad may know all about ‘tnmmx

News for Cougar is not only a new grille, it's the optional 32-valve dohc VB behind it.

knoek-off designer purses, bags and
shirts. They're bargain copies sold at
open-air markets,
Now in China, you'll
find knock-off Jeep
Cherokees. These
full-size sport/utility
vehicles are almost
duplicates of the
Cherokee. But they
are based on a 4wd
truck chassis that's
widely available in
China. These Chero-
kee bodies are hand-
built—even to the
pmm of hand-form-

enels. Tronically, because
abor costs are so low, these
knock-offs can sell for less
than the real thing, the Chrys-
ler-blessed Beijing Jeep.

Four-Door APV
Chevrolet has plans for a
I-door version of the new
APV front-wheel-drive minij-
van due as a 1995 model.
The fourth door is an option-
al sliding door on the
driver's side. This door is in
response to current owners'
requests for the double
gliding doors to facilitate
loading and unloading.
While the four doors will
help the APV stand apart from its
eompetitors, its body will more close-
ly resemble them. Reports are that
the new minivan will have body pan-
els made of sheet steel, unlike the
current model's plastic ones,

The Sedan Division

Of General Motors

Oldsmaobile’s master plan iz to offer
only S-passenger sedans in the
future. No more large G-passenger
models, No more 4-place sporty
coupes, By 1995, the Olds lineup will
consist of d-door sedans, with the
sole exception of the 2-door Achieva,
which still will be sold alongside the
sedan model. This is all part of
MNdzmobile's aim to establish a nar-
rower image for itself—one separate
from Buick and Cadillac. Manage-
ment at Oldsmobile sees the divi-
sion’s future in the mold of foreign
makers, which do not offer 6-passen-
ger seating. ™

g1 he sheetmetal Imitation Jeeps are :unfusing the Chinese market.
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“Last February my
company was in a
slow period. One after
another, my co-workers
were being laid off ...

w1 was seriously worried | would be next.
One day | was asked to go to the main
office. | never imagined the NRI course 1
took in Microcomputer Servicing would
help me keep my job — but that day 1
wasn't given a pink slip. Instead, [ gota
desk with a computer and a new position!
Thanks to my NRI training, [ am still work-
ing today — training field personnel in
computer operation, Aside from keeping
me employed, it made my ego soar!
Because of my new-found skills and my
company’s computer sophistication, we
have done well in a recessed market —
and | have more job stability than [ ever
thought possible.”

— John Ricca, Falls Church, VA

Even though NRI graduate John Ricea
says he began his course to elevate him
self from a “very
early stage hack-
er” to a “late stage
hacker,” and not
specifically 1o
enhance his
career or job sta-
bility, having the
NRI course under
his belt made him
that much more
indispensable to
his company in
uncertain times, NRI's
course in micro-
computers helped
John Ricea and
thousands of oth-
ers, and we can help
you, too. Here's how:

The NRI Difference

When you train with NRI, you're complete-
ly prepared for a high-paying position as a
computer service lechnician, even a com-
puter service business of your own!
Regardless of vour previous electronics
background, you can succeed with NRI,
the leader in career-building at-home elec
tronics training for over 78 years. You
begin with the basics, rapidly building on
the fundamentals of electronics lo master
today's advanced microcompuier Concepls

through detailed, yet easy-to-understand
lessons and Action Learning Kits,

NRI’s Leurn-!tboing
Approac

MNEI's highly acclaimed learn-by-doing

approach gives you a complete understand-

ing of the intricate electronics behind the 1

meg RAM, 32-bit CPU
computer system includ-

Step by step you're guided through
the assembly of a powerful 486sx-based
computer system — the centerpiece of
your coursework — complete with moni-
tor, floppy drive, 80 meg hard drive, operat-
ing and applications software, You get the
hands-on experience you need to work
with, troubleshoot, and service any [BM
PC/AT-compatible computer, plus the con-
fidence to tackle
any job you take on.

Edrifn ym]:r c;ur:ﬂr. Tuu Now NRI offers hands-on Wharkl's};ljt_.u:';;ljru}t
'PE Orm nanas-on etec- & L3 WO W ﬂy 5
tronics experiments with training with a most popular inte-
your NRI Discovery Lab pﬂWEl"fl.l] 486sx/25 MHz grated software
and digital multimeter, cﬂmputer‘ package, Microsoft

then build and test the
powerful 486sx/25 MHz
compuler you Lrain
with and keep. You
install the 1.2 meg, 5
1/4" floppy disk
drive, learn-
ing disk drive
operalion
and adjust-
ment. Later,
you dramati-
cally improve
your comput:
er's data
slorage
capacity by
msialling a
powerful 80
meg [DE
hard drive.
You even learn
1o diagnose
and service
virtually any com-
puter problem with the extraordinary
RACE.R plug-in diagnostic card and
QuickTech diagnostic software included in
YOUr COUTSE,

NRI’s At-Home Advantage

With NRI, you study in the privacy and
convenience of your own home — with
your personal instructor and NEs team of
technical professionals behind you every
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SCIENCE

® Disciplined, conservative, relent-
less—not the first words that come
to mind when [ think of college stu-
dents, But the University of Michi-
gan's Maize & Blue team dizsplayed
exactly these qualities last June
when they held off 33 contenders to
win America’s premier interscholastic
solar car race. Ik*-pin* poor weather,

they averaged 27.20 mph over Sun-
rayee 93's 1100- r]]ilt‘ course, edging
out the second-place ear by 90 min-
utes, and proving the value of their
unswervingly levelheaded race strat-
egy, They're now 2-for-2 in the bien-
nizal event, which had its in-

tional return on their investment.
First over the Arlington, Texas,
sturting line this year was the Cali-
fornia State University-Los Angeles
Solar Eagle I1, which held the pole
position by virtue of a 50,04-mph
qualifving speed. Sixty seconds later,

Virginia Polytechnic whirred ot of

the gate. The University of Michigan
started 10th, but had the lead by the
time the pack reached the first
overnight stop. Second was Califor-
nia State Polytechnie-Pomona’s In-
trepid, Michigan's toughest chal-
lenger throughout the race,

augural running in 19490,
With a couple of small
but important rule changes
to limit costs, and a short-
ened T-day schedule, the
Sunrayce concept itself is
also proving its merit. The
technical challenge of eking
the preatest go-power
possible out of ¥ s, meters
of sunlight, combined with
stiff competition, has
brought a blossaming of
eredative engineering ideas,
Prineipal sponsors the US.
Department of Energy and
General Motors appear to
be getting a good educa-

iecond-place Cal. Poly-Fomona’s detachable solar array sped re-
charging |above]. but Michigan [top] ance again was unbeatable.
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LIGHT SPEEDSTERS

BY ABE DANE, Science/Technology Editor

In the days to come, about the only
setback suffered by the Maize &
Blue was a 20-minute penalty for
running a red light (observers gave
no slack on trafiic violations), Other
than that, Michigan left nothing to
chanee. Hesisting the temptation to
go for victory on every leg, their
strategist determined optimum
speeds based on a computer model
and information from the team's me-
teorologist. The driver followed or-
ders exactly, regardless of what the
others did. As a result. the car's hat-
teries always had power when need-
ed, and Michigan was the
only team not penalized for
failing to complete a leg by
the end of a race day.,

It took an estimated
70,000 hours of work by the
more than 100 mostly un-
dergraduate team mem-
bers to create the Michigan
car. Like most in the race,
it showeased high-tech
electronics, refined aerody-
namies and Space-Age ma-
terials. But more i|11]E.|l::r- ‘

tunt, the event as a4 whole
demonstrated the talent
and ambition of those who'll
develop the technologies of
LOMmOrTow, ™
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DIAMOND EYES (Continuied from page 23)

from a bridge-like truss, rather than
the usual one-piece box spar, and radar
components will be mingled with this
internal bracing. The last time a
structure like this was used in a large
aireraft’s wing was probably back in
the biplane days. But tests so far have
found it to be surprisingly light and
strong. Also, as Gilbert points out, the
load-bearing elements are distrib-
uted throughout the wing, so taking
an anti-aireraft hit in any given spot is
unlikely to cause a total collapse.

To quench the array’s transmit/
receive modules, liquid-coolant lines
will be weaved into the structure.
Wiring weight will be kept low by us-
ing a web of fiberoptic cables to carry
data back to processors in the fuse-
lage. The wings will be sheathed with
protective fiberglass fairings that
hinge out of the way for repairs. Un-
derneath that lie the copper antenna
elements—150 sq. ft. of them on each
wing—eontoured to follow the shape
of the airfoil.

According to Gilbert, this airfoil
will be much closer to the aero-
dynamieally optimal than they had
first thought. Theory says that a
radar array's performance is in part
determined hy its capture area—the
square footage presented to the tar-
get, That's why phased arravs like

those on the Patriot Missile system
and Aegis combat ships look like
barn doors pointed at the sky.

The EX's radar would mostly look
horizontally, so Gilbert's team natu-
rally worried that they would need to
use a very fat airfoil with question-
able aerodynamies. But the end-fire
effect, the same phenomenon that
enables TV aerials to pick up signals
running parallel to their elements,
proved stronger than expected. “We
learned you can have capture area
in the horizontal too,” he says. That
meant a conventional airfoil could be
used. Not only did the joined wing
take the place of a separate rotodome,
but it apparently did so without com-
promising its own aerodynamics.

Partly as a result, Boeing’s esti-
mates so far indicate that the EX will
outperform its predecessor by just
about any aeronautical measure.
With two 9275-pound thrust turbo-
fans like those in the current S-3
Viking antisubmarine warfare craft,
the EX will have a top speed of Mach
.16, compared with Mach 48 for the
E-ZC. If endurance is the goal, the
EX can slow to Mach .38 and loiter
for up to 4 hours at a location 600
miles from the carrier.

As for handling—vital in any plane
that has to make carrier landings—

fly-by-wire, or possibly fiberoptic fly-
by-light, flicht control systems pro-
vide designers wide latitude. “We can
make the flying qualities whatever
we want,” says Gilbert. Their first
thought was to have it mimic the be-
havior of the 8-3, but they learned
the Navy was not entirely happy with
that plane. “The Navy said it flies
like a feather,” says Gilbert. For car-
rier landings, it's better to be able to
fly like a rock, so there's no doubt
when and where the plane will touch
down. Control surfaces were added
accordingly.

The one facet of the flying dia-
mond that must really shine, how-
ever, is the performance of its radar.
Gilbert predicts that the detection
range for a small target will be 212
times that of the new E-2C Group 2.
Seuds should be visible beyond 400
miles, and airbreathing targets with
eross sections down to 1 meter
should be visible 400 to 600 miles off.

[t may not be so gsimple to see into
the future of naval warfare and de-
termine whether the EX iz the an-
swer to tomorrow's threats, But a
decade or so into the next century,
today’s Hawkeyes will be reaching
the end of their design life, at which
point Boeing's diamond may be an
pireraft carrier’s best triend. PM
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PM AT THE INDY 500
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® Raul Boezel came oh-s0 close to
winning this year's Indianapolis 500
for Team PM and Dick Simon Rac-
ing. With a little luck on his side, the
35-yvear-old Brazilian might well have
been up there on the vietory dais, sip-
ping the traditional bottle of milk.

Instead, of course, another Brazil-
ian, Emerson Fittipaldi, claimed the
spoils of victory after a faultless per-
formanece in his Marlboro Penske-
Chevrolet—although he, unwisely,
opted to eschew the chalky-colored

orange juice bottled on hiz own plan-
tation in South America. One week
later in Wisconsin, the heart of dairy-
land, Fittipaldi was greeted by a
round of boos from the packed
grandstands, But that’s another story.

Back at Indianapolis, Boesel came
within a couple of controversial calls

of securing a first-ever IndyCar vie-

Scott Brayton ran a solid top-10 race all day, finishing sixth.

beverage in favor of a flagon of

tory for both himself and team owner
Dick Simon. It would have been en-
tirely deserved, for Boesel's Dura-
cell/Mobil 1/Sadia Lola T%93/06 Ford-
Cosworth XB had been among the
wz? fastest cars.
hat fact alone says much for the
talents of Boesel and
the resilience of
Team PM and Dick
Simon Racing. Their
car is certainly not
one of the most lav-
ishly sponsored in
the field, yet Dick
Simon has lived up
to his growing repu-
tation for total com-
mitment and thrifty
management.
This year, the jovial, balding for-
mer IndyCar driver invested a signif-
icant portion of his budget into com-

missioning freelance engineers Mike
Bowron and Mike Clark to eonduct
an exclusive 5-day wind-tunnel test
in England. The pair devised several
modifications to the standard Lola
aerodynamic package, including a
glightly different engine cover, re-
vised sidepods and a reprofiled un-
derbody. Each change might have
represented only an infinitesimal ad-
vantage over the off-the-shelf equip-
ment, but in the ultracompetitive
world of IndyCar racing, that's all it
takes to turn a good car into a win-
ner, That and driver talent, of course,

Enter Boesel, The 35-year-old had
been truly a force to be reckoned
with in the first three races of the
geason, while the team’s confidence
received an extra boost when team-
mate Scott Brayton posted some
very competitive speeds during a
promising test at Indianapolis in

Jimmy Vasser, the least-experienced Team PM driver, came home in the lucky 13th spot.
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Well-founded high hopes for Team PM/Dick Simon Racing before the indy 500—Jimmy Vasser, Raul Boesel and Scott Brayton (I. to r.).

April. Things were looking good,

But auto racing is a fickle sport.
The test had been conducted in cool
weather, When the track opened for
official practice May 8, temperatures
were considerably higher. Try as he
might, Boesel was unable to match
Brayton's earlier speeds.

“When we started, we were no-
where," acknowledged race engineer
Julian Robertson. “We had a diaboli-
cal push in the car. Everything we
had learned in the test wus useless,
With the hot weather, the car doesn't
have nearly as much downforee.”

Robertson also confessed that the
famed 2V-mile superspeedway had
taken on a new demeanor this year—
the result of changes made over the
winter in the name of =afety. The
most significant difference from a
year ago was the fact that the old as-

nhalt apron on the inside of the turns

Ilijll been repluced by a grass verge,
bounded by a rippled curb. The track
effectively had been narrowed by a
gignificant amount.

“The thing is,” continued Robert-
son, “the track is =o different this
year, you really need a perfect setup
to go quick. In the past. even with a
rookie driver, you could get them up
to speed and then take some of the
downforce out of the car and go
faster still. Because they could run
all four corners flat out. They can't
o that anymore. You have to finesse
the car more."”

Undaunted, the team knuckled
down to finding an effective setup for
the cars. It wasn't long in eoming.
Boese| soon began to pick up speed.
On Day 5, Wednesday, he posted the
fastest time at 224,461 mph. Two

days later, he again topped the time
sheets with a best lap at 225,582 mph,
Only Indy specialist Arvie Luyendyk
had gone faster. As the team pre-
pared for qualifying, no question
about it, Boesel was a contender for
the coveted pole position.

“The car's feeling good,” declared
Boesel. “We had some problems
early in the week but we're over that
now. We have a good setup. The car
is fast. We'll see what we can do.”

Teammate Scott Brayton also
lapped in the 223-mph bracket with
his Amway/Northwest Airlines
Lola/Ford-Coswarth, while the third
member of Team PM, Jimmy Vasser,
showed distinet promise after car
owner Jim Hayhoe traded his regu-
lar Chevrolet/A-powered "2 Lola for
# Ford-Cosworth XB version,

{Plense turn o JEge JURS

et IPHCITI (I N RGO

Starting from the front row, Boesel led the race untll his first pitstop on lap 1 7—a stop that resulted In a stop-and-go penaity.
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MOTORSPORTS (Continued from page 107

“] was a little bit concerned about
being able to qualify for the race
good and solid with the old Chevy/A
engine,” explained Hayhoe, “espe-
cially with all the Fords and new
Chevy/Cs around. So when this op-
portunity came up to run the Ford-
Cosworth, I jumped at it. Even
though it cost a lot of money, I feel it
puts us on a whole different level.”

Vasser was severely restricted on
the number of miles he could put on
the tired XB motor, yet he qualified
solidly enough on the first weekend—
19th among the field of 33. He would
have a fresh engine for the race.

Brayton was disappointed to man-
age no better than 11th on the grid,
having struggled with a very loose
car on his qualifying run, while Boe-
sel professed to mixed feelings after
turning four excellent laps at an
average of 222 379 mph—good enough
for the outside of the front row.

“My car was perfect,” he said. “I
think we had a shot at the pole, but
we were slower than [ hoped because
it was hot. But what should you do?
In one way, I am disappointed be-
cause I think we had a car good
enough for the pole. That's what we
came here for. On the other hand, the
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ecar is good, it's very consistent, and I
think we will have a car for the
race. And for sure, the race is a lot
more important than qualifying.”

The prospects for race day, then,
were good. All three drivers were op-
timistic. There had been virtually no
mechanical problems during the long
buildup to the race. Everyone was
confident of a strong performance.

And so it proved. Boesel, in partic-
nlar, felt he had a point to prove from
qualifying. He made it as soon as the
green flag flew, charging past pole-
gitter Arie Luyendyk on nge outside
line into Turn 1. Team PM was lead-
ing the Indianapolis 500!

Boesel hammered home his advan-
tage early, turning some of the fastest
laps of the race as he pulled out as
much as 5.5 seconds over a battling
Luyendyk and Mario Andretti.

Then came disaster. Following his
first pitstop, made under caution on
lap 17, Boesel was called in for a
stop-and-go penalty. But no one
knew why. One official said the
penalty had been assessed for pass-
ing Mario Andretti on the way out of
the pits. Another said it was for ex-
ceeding the 100-mph speed limit in
pit lane. In any event, the penalty
stood. And once an angry Boesel had
made his way in and out of the pits,
he was all the way back in 27th place.

From there it turned out to be a
long afternoon. Gradually, though,
Boesel worked his way back into con-
tention. Then Lady Luck turned
against him again. On lap 168, the
three leaders—Mario Andretti,
Emerson Fittipaldi and Nigel
Mansell—all made routine pitstops.
Boesel, running fourth, was due in
next time around. But, cruelly, the
yellow flags were flying as Boesel
made his way toward pit lane, be-
cause Robby Gordon's car had ex-
pired out on the course. And under
USAC rules, the pit lane is automati-
cally closed when the yellow is
shown—as a safety measure, no pit-
stops are allowed until the entire
field has bunched up behind the pace
car. The penalty for pitting too soon?
You guessed it, a stop-and-go.

Boesel, though, aﬁ:endy was com-
mitted to making his stop when the
yellow came gut. One more lap and
his fuel would have run dry.

“What were we supposed to do?”
queried an irate Robertson, “Run out
of gas in Turn 27"

@ team protested its innocence
but to no avail. Boesel would have to
stop again. He did so on lap 173—out
of 200—falling from third place, behind
Andretti and Fittipaldi, to seventh.

The final irony came 10 laps later
when the caution lights flashed on
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again, By this time Mansell had re-
gained the lead in what was turning
out to be a classic encounter. The
Englishman was followed by Fitti-
palsi and Luyendyk. Right ahead of
them was young rookie driver
Stephan Gregoire, who was obviously
overwhelmed by the situation and, in
his confusion, beckoned all three
leaders to go past. Next in line was
Boesgel, having made up a couple of
places following his earlier penalty.

“1 saw them go past the slower
car,” related Boesel. "It was right in
front of me. But you ecan't pass under
yellow. They broke the rules.”

Boesel immediately informed his
it erew of the apparent infraction.
o everyone's astonishment and dis-

may, no action was taken.

“It was crazy,” said Boesel. “The
officials were very inconsistent,
When the green flag came out again,
the leaders all took off. I had to wait
for the slower car to get out of the
way. By that time, the leaders had
gone, 1 was about a half-straight-
away behind."

In the dramatic closing stages, Fit-
tipaldi drafted past Mansell to take
the lead, holding on for a famous vic-
tory in what had been one of the most
exciting and competitive Indianapolis
b0z ever. Luyvendyk followed closely
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Raul Boesel making one of his two costly stop-and-go penalty pltstops.

in second place, pursued by Mansell
and an irate Boesel. Brayton also
drove a fine race for Team PM, run-
ning strongly in the top 10 all day,
and finally finishing sixth, while
Vasser belied his relative inexperi-
ence by claiming a worthy 13th, two
laps behind the leaders,

Boesel, though, was adamant that
the race should have been his.

“We worked hard and we had the
car to win,” he said with great emo-
tion soon after the race was over, “1
think we would have won if not for
the officials. Thiz race, 1 think, would
have been mine.”
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MERC'S SEA POWER

BY JIN YOUNGS

® [f it zeems like there's a lot of em-
phasis on offshore fishing by marine
engine companies lately, you couldn't
be more right. The offshore angler is
being inundated with high-tech prod-
ucts designed to make blue-water
trips more enjoyable, reliable and
comfortable, New offerings from the
hig three outhoard manufacturers
(OMC, Mercury and Yamaha) fall
into this eategory, and the fiercest
competition is in the high-end of the
market—the 225-horsepower range,
The most recent engine to debut in
this elass is by Mereury.

The new Mereury/Mariner 3.0-
liter 225 V6 is an impressive piece of
machinery. [t should be, Engineers
at the roll-put in Florida told us the
hig Offshore 225 was seven yveuars in
the making. Not surprisingly, it bris-
tles with advanced features. Chief
among these is a new lost-foam cast
G0°-V bloek with 185 cu. in. of dis.
placement. It also has loop charging,
a 1.64:1 gear ratio, a 60-amp alterna-
tor and 20-in., 25-in. and 30-in. shafts.

The lost-foam easting process that
Mereury uses on these engines pro-
vides tremendous benefits through
the elimination of gaskets, bolts and
add-on parts. Exhaust and intake
manifolds, heads, exhaust pipe and
idle-relief systems are now integral
parts of the block,

A pood example of the benefits de-
rived from forming complex shapes
| through lost-foam easting is in the

heads. The new Offshore 225 fea-
tures O-rings instead of gaskets,
which helps keep eyvlinders within
hetter tolerance. Also, it eliminates
pasket creep and the tendency to set
up a galvanie cell among dizssimilar
metals.

The Offshore 225 does not have
electronic fuel injection—high cost is
cited—but it does have g micro-
processor-controlled, digital-ignition
system that provides some of the de-
sirable funetions of an EF1 system.
Mereury's onboard ECU (Electronic
Control Unit) monitors and adjusts
spark timing, coolant temperature,
throttle position, engine speed, over-
heating, startup, sensor failure, rey
limiter and oil level for optimal per-
formance. The digital ignition is
shielded to allow the use of standard
spark plugs and prevent interference
from stray radio-frequency emissions,

A nice operational feature of the
225 is turnkey starting controlled by
the ECU, The system incorporates a
fuel-enricher system that precludes
throttle fddling and choking, which
is typical of cold-starting an out-
hoard. It worked well in tests.

As a part of the ignition, Mercary
incorporated a modular system that
features separate charge coils under
the flywheel and a CDM {(eapacitive
discharge module) for each eylinder,
This feature improves reliability by
ensuring that if one of the compo-
nents fails, it only affects that eylin-

10

der and not the whole bank or engine.

To keep internals cool, Mercury
uses a floppy-vane water pump
mounted in the lower unit. It can tol-
erate sand or dry running far better
than competitive units. Mercury has
also included a plug-in fitting adja-
cent to the pressure-relief outlet on
the tower housing so that a garden
hose can be hooked up for [lushing
the saltwater out of the engine,

To accomplish its performance
poals, Mercury engineers settled on
hig evlinder ports to improve hreath-
ing. There are two big transfer ports
and two big boost ports.

The most graphic demonstration
of the Offshore 225°s low-end power
came during a test on a twin-engine
Wahoo 26-footer. We were easily
able to stop one engine and let it drag
in the water while the other engine
planed the boat, That's dramatic get-
home grunt power.

Mereury included many other nice
features on its new V6 as well. The
new styling and color scheme, on the
Mariner model in particular, are
stunning and the bucket cowl is a
weleome addition. The new cowl has
a4 simple, single-lever latch, and fea-
tures a cowl-within-a-cowl design for
quiet operation and effective routing
of water and galt spray. These en-
gines also sport a new gearcase—
one that shares the same internals
with the MerCruaiser Alpha One
drive unit. ™
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ELECTRONICS

TV'S NEW PICTURE

BY FRANK VIZARD, Electronics Editor

® If you're thinking about buying a
new televigion, right now is about as
good a time as any. The number of
new models available from manufac-
turers is the largest in recent memo-
ry. And, for the most part, they all
have something new to offer.

This avalanche of new TVs is part-
ly precipitated by a new government
regulation requiring that closed cap-
tioning be a feature on all new TVs.
Closed captioning is likely to benefit
more than just the hearing impaired
gince there is an opportunity to pre-
sent a variety of textual information
ranging beyond program dialopue to
services like stock quotes.

What you'll probably notice imme-
diately, however, is a sharper pie-
ture, These new TVs are the end
Enduct of an internal industry de-

te going back many years. The is-
sue, put simply, is one of artifacts
versus contrast. TV engineers were
initially hellbent on removing any ar-
tifacts from the screen that stood in
the way of a film-like picture. The
problem was that the removal of
some artifacts often adversely affect-
ed picture quality.

t soon became apparent that
while many engineers were chasing
a Holy Grail, most of the artifacts

Black glass translates Into greater realism.

Sony brings more contrast (o
TVs |above] and offers a slim
61-in. projection model.

they were trying to remove
weren't really visible to most
people anyway.

What most TV viewers really
wanted, even if they couldn't articu-
late it, was more contrast. TV view-
ers are finally getting their wish
thanks to a new picture tube which,
while marketed under a variety of
names, can be described generically
as black glass. A special dye is added
during the manufacturing of the pie-
ture tube so that the screen is dark-
er. This dye effectively makes blacks
richer and leads to more vivid colors
and brighter whites. The improved
contrast—defined as the difference
in magnitude between black and
white elements—makes the picture
look more realistic.

How do you spot a TV with black
glass? Just turn it off. TVs with black
glass will have a darker tint than
those without. Black glass TVs are
already available from RCA, Sony,
Hitachi, Toshiba, JYC and othersina
variety of screen sizes.

Another innovation concerns pro-
jection TVs, While projection TVs
were once objects of gargantuan
proportions, a newly designed short-
focus lens assembly is making pro-

Ghostbusting: Callfornia-based Zoran plans to wipe ghosts off the screen.

jeetion TVs much
slimmer. Since the internal electron-
ies and optics require less space,
companies are now approaching pro-
jeection TVs with more flexibility.
Sony, for example, is going bigger,
offering a 61-in. model that has a
depth of only 31 in.

Mitsubishi, meanwhile, is going
the other way, developing a 45-in,
Lahietfip projection TV that has the
same footprint as current 27-in.
direct-view models. List price for the
Mitsubizhi tabletop projection TV is
$3299, however.

Another new feature is an elee-
tronie program guide available this
fall in TVs made by Zenith and
Mitsubishi. Called “Starsight,” this
program guide is available to sub-
seribers for about $5 per month. -
“Starsight” presents program infor-
mation in grid form and offers de-
tailed descriptions of each show.

Programming information also can
be customized in ways most conve-
nient for individuals, Programming
can be accessed by genre, for exam-
ple. Seleet “Sports” and a list of
sporting events for the next seven
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The wristiphone: No time, lots of talk.

days will appear. “Starsight" also
makes recording shows on your VCR
a one-touch operation since day, time
and duration of the program are in-
stantly entered into memory when
the program is selected. Program-
ming information is transmitted over
the vertical blanking interval of PBS
stations. Other TV makers are likely
to incorporate “Starsight” circuitry
in future models.

Other new features for TVs are
visible on the horizon. Perhaps the
most promising is eircuitry that will
eliminate ghosts. Philips says its
1984 Magnavox and Philips TVs will
have such circuitry, Competing
against Philips in this area will be a
company called Zoran, a California
chip maker. Zoran says the Philips
chip only eliminates nine ghosts,
while its chip gets rid of an unlimited
number of ghosts. Who you gonna
call? We'll have to wait a few years to
know for sure.

Calling Dick Tracy

Like other cordless phones, the
Panasonic KX-T9900 has a base sta-
tion. But unlike others, the phone
wraps around your wrist like a
wateh, The wristphone features a
built-in mierophone, speaker and
keypad. Up to 10 numbers can be
stored in memory for instant access.
There's even a one-touch redial fea-
ture. Up to four wristphones ean op-
erate from one base station, and
users can talk to each other using the
intercom feature,

The Panasonic wristphone oper-
ates on the new 900-MHz frequency.
While cordless phones using this
frequency have an operating range of
over a half-mile, the Panasonic model
has an effective range of only about
150 ft., says the company. This is
about the range of the older cordless
Ehunﬁ.-a operating in the bandwidth

etween 46 and 49 MHz. The wrist-
phone's limited range is due to the
small size of its antenna, which is it-
self wrapped around the wristphone.
List price is $999, The only drawback
to the product is that it doesn’t tell
time as well, 8o you need a pocket

watch to go with it. ™
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AUTOMOBILES

NEW CARS

New Mercedes C-Class
® Mereedes C-Class sedans, the re-
placements for the 190 line, are com-
pletely new automobiles—new styling,
a new engine and inereased size,

Behind the steering wheel, the
driver sees and feels the Mercedes
tradition. The 3-pointed star on the
hood and the full-diselosure gauge
pack are the visible clues. Drivers
sense the added power, the precision
steering and the overall strength of
the body construetion.

On the German autobahn, the car
settles down to 100-mph eruising with-
out a murmur of protest, Predictable
handling, dual airbags, ABS and en-
hanced side-impact crash protection
are Mercedes standard features,

(C-Class cars are bigger inside and
out. Compared to the 190 series, the
177.4-in. overall length is 2.3 in.
longer, and the wheelbase is 1 in,
longer—105.9 in. Front-seat passen-

gers have more space in the C-Cluss,
Two models are offered: the 4-
eylinder C220 and the G-evlindor C280,
As in the past, designations are based
on engine displacement, A 4-spead
automatic is the only transmission.
Thanks to preater horsepower
from a dohe d4-valve design—147 hp
for the Four, 184 hp for the Six—and
carefully chosen gearing, O-to-00 Umes
are quicker by a couple of seconds.
The 2.8-liter Six will push the new
sedan to 60 mph in about 8 seconds.
While prices for the C-Clazs won't
be available until November, you ean
expect them to begin at about $30,000
for the C220, and about 34000 more
for the C280, —Jim Dunne

Alfa’s Enhanced 164
Although there have been amall
styling tweaks, there’s no mistaking
the latest update of the Alfa Romeo
164 sedan for anything else.

Mercedes CZB0 has a dohc inline Six with
variable intake tuning and direct ignition.

But its performance promises to
be a pleasant surprise. Thanks to
new dohe 24-valve eylinder heads,
the 164’s 3.0-liter aluminum 60° V@
hustles these sexy front-drive sedans
down the road with more authority
than their predecessors.

Available in LS and sporty
Quadrafoglio trim levels, the new
164s both offer improved horsepower
and torque over the previous editions
—15% more hp, 7% more torque.
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New dohc 24-valve cylinder
heads give Alfa’s 3.0-liter alloy
V& a 15% boost In horsepower.
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The LS version produces 210 hp, the
Quadrafoglio 230 hp.

Both models are offered with
b-speed transmissions. Automatics
are available with LS versions only.
Other standard equipment includes a
driver's airbag and 4-wheel dise
brakes with antilock. —Tony Swan

it's neﬂnltel_y Not
Your Father's Buick
Okay, so it's not exactly what you'd
call praectical. Seating is limited,
there's no place to stow any luggage,
air conditioning has to do with wing
settings and the sound system, locat-
ed just behind the driver’s shoulder
blades, plays the same tune all the
time. Plays it loud, too.
Most of all, though, it plays it fast.
It's pretty obvious that this is a car
intended for weekend driving. Specif-
ically, weekends devoted to the 1993
Firestone Indy Lights racing series.
But there's a stock-block Buick V&
engine at the core of this critter, o

Race-prepared stock-block Buick Vié engine produces 425 horsepower.

when the n[)pﬂﬂunil:.’ came our way,
we naturally felt it was our duty to
assess the car's performance.

This oecurred at Portland Interna-
tional Raceway, courtesy of Oregonian
Ray Richter, who owns the car shown
above. A gelf-made trucking and
warehousing magnate, Richter was
tuning up for Portland’s Indy Lights
round and invited us to share the
day. It was an instructive experience,

ut first a word about the car, The
carbon-fiber/aluminum honeycomb
chassis is made by Lola, in England,
model No. T93/20, and sells for
$129,000 per copy. It's dimensionally
similar to last year's IndyCar Lola,
but with a flat bottom—no ground ef-
fects. The Lola is the first new Indy
Lights car since the original Mare
chassis of 1986, and it's clearly well
suited to its role as an IndyCar train-
er. Indy Lights lap times this season
have been very impressive, even
quicker than many of the IndyCars
al some venues.

Fid PHCTO Y. LEE BECK

A Pe

® Al a glance, it looks like a 1934
LeBaron-bodied Packard roadster.
And even up close, this all-new clas-
sic from the Packard-Bayliff Co, of
Lima, Ohio, painstakingly preserves
the glorious past.

The car really is antitled to the
Packard name. Company founder C.
Budd Bayliff, who also sells new
Pontiacs, Buicks and Cadillacs, se-
cured rights to the Packard brand
name in 1978.

Modern Pacard

This car, Baylifl's prototype, uses
a Packard straight-Eight engine.
However, production versions will
get Ford's 4.6-liter V8, 1o go with the
Crown Vic chassis. The body is high-
guality fiberglass, and there are cer-
tain modern amenities, like power
windows. But the classic era is pre-
served in the 18-in. Zenith wire
wheels, the faithfully reproduced in-
terior and the superb craftsmanship.

The price: About $130,000.

i 4

Naturally, the engine contributes a
great deal to this performance. But
even more important, its stock-block

nrifn:a help keep costs in line. All the
J

Indy Lights engines come from the
shop of George Montgomery in Day-
ton, Ohio, The teams lease the engines
for the season at 340,000 per copy,
which includes 1000-mile rebuilds.

Montgomery starts with GM’s 170-
hp port-injected 3800 V&. When he's
through, displacement expands to 4.2
liters, compression is up from 9.0:1 to
12.0:1, inmie and exhaust valve sizes
are increased, solid roller lifters re-
place the stock hydraulics, there's a
gteel erank in place of the nodular
iron stock unit, a dry-sump lubrica-
tion system replaces the 3.8's wet
sump and the Deleco engine manage-
ment system has had a fair amount of
massaging,

The net result: 425 hp at 7200 rpm,
342 ft.-1b, of torque at 5500 rpm. That
may not sound like much compared
to the 750 to 800 hp of today's Indy-
Cars, but in a 1400-pound ear it per-
forms well beyond the experience of
most drivers.

How far beyond? Well, even though
I spend lots of weekends on race-
tracks, the Indy Lights car is ap far
beyond my normal racing realm that
I found myself downshifting into sur-
vival mode almost immediately. The
guiding ethie: Don't wad this thing up.

Even so, Portland's long back
straight gave me a chance to experi-
ence the heady rush that goes with 1
hp for each 3.3 pounds of car. Your
shoulders flatten out against the
seatback, and the scenery gets blur-
ry in a hurry. Even in survival mode,
we saw speeds upward of 160 mph.

It's obvious that this isn’t an
everyday car. But it's a design that
won't change for two more seasons,
How many other new cars will still be
new two years from now? —T.5.
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THE NEED FOR {Continued from page 49)

the selected shift points to help eatch
the driver's eye as he negotiates a 7-
second, 195-mph run.
Transmissions are either Lenco
planetary units, which carry each
gear in a separate case, or one of sev-
eral clutchless 5-speeds controlled by
a pneumatic pushbutton system that
has eliminated the actual ghift lever.
SBuccessful fuel delivery and oiling
are vital, but difficult doring the g-
forces of a T000-rpm launch. Every
Pro Stock car, regardless of engine
make, utilizes a dry-sump oiling sys-
tem. And some teams have separate
fuel filters and pumps for each carbu-

retor. Some cars even have separate
fuel-pressure gauges for each line.

Underneath, Pro Stockers use so-
phisticated 4-link rear suspensions
and minutely adjustable coil-over
shocks and carbon-fiber 4-wheel dise
brakes. Stopping is again aided by
duﬁl g popular tha

rag racing is more n

ever, with racetracks in m‘tual];-,r every
corner of every state. Amateurs race
for the thrill of victory and a trophy
to show to the family. And at every
moment of every day, someone, some-
where is flooring it at a smphght
beat another guy to merge.
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LONG-TERMTESTCARS
(Continued from page 56)

range because of the low-traction
Goodyear Invicta GL tires. We had
already become disenchanted with
these tires before the mud incident.
They’re quiet on the highway, not too
good in the rain and totally useless
off pavement. Anyway, two tow
trucks, 200 ft. of steel cable and a
winch later, we were out. Cost: $200.

Next came the Blizzard of "93, the
worst snows in 20 years. Once we
were out of the deep stuff, our Jeep
Grand Cherokee was a delight, track-
ing us safely through whatever
Mother Nature threw our way. But
once again, the Invictas were not up
to the job. Then one blew out. When
was the last time you had a blowout
with a modern tire? Rather than just
buy one new tire, we went to a local
Goodyear store and replaced all four
with a set of 225/T5R15 (stock size)
S548g, which have a much more ag-
Eresswe tread design and should fare

tter with the way we drive the
vehicle, Cost: $352.20,

On a long haul from New York to
Detroit and back by our publisher,
the Grand Cherokee was a delight,
except for the $145 ticket courtesy
of the Pennsylvania State Police. In
fact, the more we drive it, the more
we like it. We also like the compli-
ments and attention our Jeep gets
wherever we go. —J.0,

Mercury Villager LS
The odometer has just clicked past
10,000 miles and our test vehicle con-
tinues to hum along. The first thing
we liked about the Villager is still the
thing we like best about it. You drive
this van like you drive a car. Steer-
ing, acceleration and transmission
smoothness mateh a first-rate
sedan’s performance in these cate-
ories, They should. Villager, built
v Ford, uses the Nissan Maxima
3.0-liter V6 and 4-speed automatic.

The engine is rated 151 hp and 174
ft.-lb. of torque and makes the Vil-
lager feel light and nimble on its feet.

Add the very quiet cabin with a flat
floor and high seating position and
guu have the necessary ingredients
or a first-rate driving experience.

The Villager has developed only
one glitch thus far. The left-door win-
dow came partially loose after an ice
storm sealed the glass to the frame.
Our loeal dealer quickly took care of
the problem under warranty.

Our fuel mileage has been 21.5
mﬁg for the 10,000 miles of driving.
EPA rates this vehicle at 17/23.

So far, we'd rate the Ford/Nissan
collaboration on the Mercury Villager
as very suecessful.

—Jim Dunne
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THE MECHANICS OF A POWER SERVE (Confinued from page 53)

the torso. The arm simply allows
these accelerators to work without
resisting it. If the arm is stiff and you
try to musele the serve, you might ac-
tually lose power, Sampras is very
loose in his arm when he serves.”

Racket tech

Has racket technology had anything
to do with the proliferation of big
serving in the modern game? The an-
swer appears to be that the impact of
the livelier rackets on the market to-
day has been more meaningful on the
recreational level of the game rather
than in pro tennis. Players like Sam-

pras and Jim Courier continue to
compete with rackets that were in-
troduced nearly a decade ago and are
no longer sold in stores.

According to Ram Ramnath,
Ph.D., professor of aeronautics and
astronautics at MIT and technical
advisor for the ATP Tour, players
like Sampras stay away from popular
widebody rackets used by most club
playvers because they don't have time
to make the adjustment to the more
modern eaguipment, In turn, with
their already accomplished styles of
play and with their inordinate power
off the ground and on the serve, they
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don't necessarily need the benefit of
a more-potent racket. Ramnath be-
lieves the next generation of top-
noteh competitors—the junior players
moving up through the ranks right
now—will use the widebody racket
and will benefit from it in terms of
power because they will have played
with it throughout their young lives.

In any case, both Ramnath and
Fox salute the efficiency of the wide-
body frames, which are 25 to 29mm
in width compared to 16mm for the
old Jack Kramer Wilson wood frame
—the most popular racket of the
1960s and most of the 1970s.

As Fox states, “The velocity of a
serve comes from how fast the racket
is moving at contact and how energy
is transferred to the ball, The new
rackets probably move at the same
speed as older ones, but there is
greater energy transfer to the ball
with the newer rackets. The wide-
body is stiffer. In the old days, the
racket flexed backward and then the
ball left before it flexed forward.
Therefore, energy was wasted in
flexing the racket. These new rackets
don't flex as much 20 more energy is

transferred to the ball.”

Rising sweets

Ramnath makes another important
point when he talks about how the
changing sweetspot relates to the
fast-paced serving in the game today.
“With the newer rackets,” he points
out, “the sweetspot is being raised all
the time. Companies like Wilson are
trying to make the sweetspot higher
and higher on the racket's strings.
For very good servers, the high
sweetspot, combined with the high
head speed of the racket, can result
in great power. They make contact
with the ball slightly higher on the
strings for maximum power.”

The racket industry began shifting
away from the standard wood frames
in the late 1970s, but the original
composites, which entered the mar-
ketplace back then, were identical in
gize to the wood-frame rackets—
75 8q. in. The explosion of new prod-
u:!ﬂt.a ma;; some 0;.;} the ﬂveriize frames
& up to 120 sq. in., but eventu-
ally it all balanced out with midsize
frames measuring 85 8q. in., midsize-
plus coming in at 95 &q. in. and over-
size frames settling down at 110 sq.
in. According to Frank Garrett,
director of technology for Wilson, the
original widebody frames made by
his company were 39mm or 1'% in. in
width. The current widebodies have
come down in size to 25 to 29mm or
approximately 134 in, The wider the
racket, the stiffer it will play.

The most recent development in
rackets relates to weight. The con-
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ventional weight of most rackets un-
til now has been 12.4 ounces, but the
trend in some of the newer widebody
frames is to make them about 20%
lighter, or 10 ounces. If these lighter
rackets are balanced properly, they
have the capacity to contribute to
a larger sweetspot—a movement
which ecould only be a positive step
for the power server.

And what of the future? Will the
server gain too substantial an advan-
tage, take on too dominant a role?
Although innumerable veteran ob-
servers of the sport are apprehensive
about the growing legions of big
gervers, reaching the conelusion that
the power trend has gone too far, the
recent evidence seems to lead in the
other direction,

Return of serve

The advancements in rackets are
benefiting players in other aspects of
the game, There may well be more
great power gervers around than
ever before, but on the other side of
the net is the rapidly growing num-
ber of players who can return serves
with increasing effectiveness. How
else can you explain how Andre
Agassi could defeat Becker six con-
secutive times between 1990 and
1992, including a stunning triumph
on the grass courts at Wimbledon
where Becker's booming serve has
blasted so many players off the court
in the past?

Fox presents an interesting point
of view on the topie. “I would have to
say,” he begins, “that the big servers
do not enjoy as much of an advantage
as they used to have. It used to
worse for the receiver. Fred Stolle
would play John Neweombe in the
1960s and there would be no points to
watch. The server in matches like the
Stolle-Newcombe battles was domi-
nant in a way then that I haven't seen
since. The counterattacker gets a fair
shake today because there are few
grass-court tournaments and the ball
18 heavier than it used to be."

This informed comment might be
debated by some authorities, but it
cannot be discounted. Clearly, there
is encouraging diversity in the play-
ing styles of the top men and, as a
group, they are more well rounded in
all facets of the game than most of
their predecessors. Courier attacks
primarily from the baseline and
works his way admirably through
tough matches, boosted by his big
serve, Sampras overflows with talent
beyond the serve and is capable of
glorious play off the ground and on
the volley as well. Becker is a gifted
shotmaker. And Stefan Edberg picks
apart his opponents with a persistent
attack from all parts of the court that
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is not based on power but rather on
agility and anticipation.

Clearly, the serve will remain a
critical weapon across the entire
spectrum of the men's game. And it
will take on inereasing value among
the women as well with players like
the renowned Jennifer Capriati and
the lesser-known Dutchwoman Bren-
da Schultz, showing the propensity to
release serves traveling nearly 110
miles per hour.

In the final analysis, all that is cer-
tain is that nothing is predictable
when it comes to power on the serve,

seen with dramatically more fre-
quency over the next decade. Cer-
tainly the number of first-rate ilay-
ers will inerease steadily. Perhaps
the game will grow too fast for its
own good.

But, as Fox projects, “It iz very
guestionable as to what will happen.
The widebody will change the qua-
tion at some point down the road, but
I am not sure how yet. Servers may
become more powerful, but it will
certainly make it easier for guys to
hit groundstroke winners. Who
knows? Maybe the volley will become
almost obsoleta.” M

Surely, the widebody rackets will be

Are you
frustrated
by chronic
back pain?

Have you ever seen a ioctor or thera-
pist about your pain? @ yes B No

Do you have impaired mobility as a
result of your pain? @ ves B No

Does your pain persist no matter

B Yes B No

it you do?

_

It's time vou learned about The
BACKTECH™ 2000 Back Machine.
The BACKTECH™ 2000 Back
Machine has proven safe and effec-
tive in more than five vears
iof elinical use by doctars,
~ o\ physical therapists
and chiropractors,
— Best of all, it lets yiou
; experience pain
redief in the com-
fort of your
= W higme
E‘ - n v hivme

How it works:

Massage — Soft rollers gently
massage vour muscles to merease
cireulation and reduce tension

Stretching — Muscles and liga-
ments are passively stretched,
imcreasing fexibility and reducing
back and neck pain

Traction — Increases mobility and
removes pressure from discs, reduc
ing back and neck pain

Call now fora
FREE report and video.

To find out more, send for a
free brochure and video that
demonstrate how the remarkable
BACKTECH™ 2000 Back Maching
could help vou live without pain.

You'll also receive a free report on
the findings of several clinical studies

Call for FREE
Information and Video

Phone

Call 1-800-433-5599

Or mmil to: Back Technologies, Inc
2525 West Casinog Road
Everett, WA SR04
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BUYER'S

FOR RATES PLEASE CALL OR WRITE:
BARBARA JONES, MAIL ORDER MAMNAGER
224 W, 57TH STREET, NEW YORK, NY 10019

PHONE: 1-800-669-1251 OR 212-649-3136,FAX: 212-586-5562

WOOD HEAT

WOOD FURMACES
HEAT YOUR ENTIRE HOME

Call 1-218-326-6T86 or Write

He's making a
concrete flower pot...
and so can YOU!

Makna and sall your awn
ornamantal concrate ilems

ATTENTION...

wCarpenters, Handymen, Installers,
Tradesmen; Repairmen & ht:mmjl lers!

INTRODUCING
Amazing COLLAPSIBLE Tool Cart!

+ HOW make only QNE trip to work area
+ NO RAMPS NEEDED to pull carl in & oul
= Sarves as

INSTANT WORK STATION
* Tools always stay QHGANIZED in cart
* SAYES TIME and energy
* INEXPENSIVE & EASY TO BUILD from
readily available materials
ORDER
Camgph & oty §14.558
MONEY ORDER OR CHECK TO: TOOL CART
P.0. Box 407104, Fr. Lawd., FL
[Pisane o 45 weski lor Sallvidy) Cop

Patent Panding
Made in U.5A

Instantly Makes Your
Garage Wall Look Great.

Sturdy, holds a vaniety of tems, up 1o 100 Ibs. par
sat. Washable, vacuum formad, white shyrene
plastic. Set includes four diffarent sactions, one
peg board, and all screws necassary lof easy
instalimanl. Mounts Rush, Fits any wall with 16
on cenler 2°x studs. Sal s BA. high wall

1 Sat 2 Sais 3 Sets 4 Sets

$34.95 $B4.95 $B4.95 $099.95

Visa, Masier Charge, Check or Monay Onder
Shippeng and Handling £5.00 per sat.
Arizona residents ad sales tax.
Allow 4 to & week for dallvery,

Dealer Inguiries weloome,

Call 1-800-890-6101 ror cters oy

Cir wirfla fox

Innar Wall Shelving Componants, (ne.
1222 Garonimo, Box AA, Parker, AZ 85344

122

Order your book aboul 425

How To Get
A High-Paying
Job In
COMPUTER
PROGRAMMING

v Become more
% M= = competitive in the
job market with EDUCATION
Specialized Associate degree and diploma
programs in computer programming, com-
E.mr lications, systems analysis, and the
PG lll, BASIC, COBOL, and C languages by
DISTANCE EDUCATION

Cad or write for collage catalog wnd bookie! “How (o Ged
& High-Paying Job in Computer Programming. -
1-800-765-7247 &

PEOPLES COLLEGE OF INDEPENDENT STUDIES

233 Academy Drive = P.O. Box 421758

Kissimmes, FL 34742-1T68
Mambar, DL Peoples Group » Accredited Member, NHSC

aluminum moids, prices and
production trade secrats fram the
world's langest mold manulaciures

oy $10

World's largest collecier car
marketplace

Ohver BOO pages cach maonth

filled with rhnesards aof ads

for old cars, parti. services,

supplies, literature & mere.

Sl Inpnducerry Offier:

ININE GIANT 155UES
LY

t abuoribe Doy '||_‘| s

— —

l-+_"|.5l:l in Canada. 65T sl

eemons anaden k! B win
Call 800.241-4663

ﬁ'tilhuwn:ﬁw'm[“?muu\ﬂm or send payment we

Motor News

————

Start Your Own Business by
Capitalizing on the Exploding Growth of
Sleel Framing in Home Construclion

E:;pﬁmme the Potentia! for Steal Framing in

It's Easy to Start with:
*Low, 100 % Refund-
abie Imu;rmt
*4 Unique Programs
*No Franchise Feas
*Training Manuals
*Clearspan Interiors
*Hands-0n Training
*Technical Support  *High Strength for better
*Construction Assist  Protection against Fire,
*Commercial & Smaller Termites, High Winds and
Buildings Earthquakes (Seismic 4)
* And Much, Much More

Call Today to Order a ¥19.55 Video
Tape or EREE Information Packet:

1-800-TRI-STEEL

(B17)487-7070 Fuc (B17)407.7487

*Envinonmentally Prefesed
Matesials

P.O. Box 100-509372, Bennington, Vermont 05201

Keep All Your Kitchen
Knives Sharp with
Gitck

and Revive
Damaged
Blades with
a Lansky
Muiti-Angle
Sharpening Kit

Write for free catalog of the vmll s
most complete sharpener line.

E LANSKY
. SHARPENERS

“Ford e AREET vEETeAENT rlwr dMar Fvilf8 &RAET =

Dept. PM, Buffalo, Mew York 14231-800 ULS.A,
B 1993 Aritur Lansky Leving & Associates, Inc

POPULAR MECHANICS ® SEFTEMBER 1993

‘ Lansky Sharpanars, Post Office Box 800,




Bargain Books

IT'S LIKE HAVING AN EXTRA PAIR OF EYES!

Save up lo B0% on publishers’ oversiacks, imperts, remain-
dars. from up 1o B.00D Hities inclisding 500-1,500
| rew aniais exch month. Sclence & Mechanics, 0c-1- ]

Yoursell, Blographty, History, Literature, Gardening—gome- STATE-OF-THE-ART
| owloreencne Tt FREE CATALOG | Wﬂ
[LHamilton Box15-825, Falls Vilage, CT 08031
ADJUSTABLE
BLIND-SPOT MIRRORS
W Fits all vehicles
W “Custom-look™ design
W Fully adjustable
B Won't fog up
: W Advanced optical
B e amm i technology

LIRS AND BRANCHIS UP TO 17 N
CRARMTER, LIF TO 14 FEET MG, WLl
ST AdDaG RAFTL Y O Tl GROLRD:

Teid B FENT G060 MOBGAARD FafRCUT

Attaches firmly and

T & EASY 10 AR WS EEaBnY
. See those blind spots iy Y o
ML NOBIAMD FaStOut $esd you couldn't see before
ot cacw, 1 esas MULTI-VIEW Blind-Spot Mirrors are smart, g"r?;_d"cm Price
:?mr::lrulmedairR! WD Ehﬂm and ﬁpﬂﬂﬂlw advanced — the mir- DI EC fmﬂ'i n'_lﬂnu'lﬂ-cturﬂr
rors of tomorrow. Forget about old-fash- rotavaiishin &1 Mone)
ioned “fish-eye” mirrors that distort, cloud S I495 ,
- up and won't adjust. only pair
BUY GN.E AND W.E LL MAKE It's like h_a-‘in.n an extra pair of msl f&ﬂﬁl Mfrrar.EEHEj
YOU AN EXCLUSIVE DEALER -
g 1st choice of 'safe’ motorists worldwide. CALL TOLL-FREE 24 hours a day
m whee
a drive or send check ! money order to: l -m-757-757I
MULTI-VIEW
ETEEIEIDHE 3972 Barranca Parkway i (VISA, MasterCard, Discover)
passesnger Suite J-645, Irvine, CA 92714 30-DAY MONEY BACK GUARANTEE
models add $2.00 shipping /handling CA residents add sales tax

(21-ywars-old and over, Please)

No Money Down. As low as $110 mo.
m e 5w ot || | Revolutionary "2-in-1" ,‘—}
ecreatives Industries, Inc.

o6 g S, o v 1206_| || TRIMMER/MOWER!

—— Takes the place of both your hand-held
fom T.E.K. trimmer and small-wheels rotary mower!

RADAR *The DR® TRIMMER/MOWER rolls

JAMMERS "light as a feather” on two BIG WHEELS! Pediinet
"MAKES ANY VEHIGLE % “TRIMS far easier, better, For ALL
ELECTROMICALLY INVISIBLE : morc isely than mowing and
___TO POLICE RADAR™ THE'ECLIPSE hnndm trimmers. Plus, 7 u.imﬁ., ing
jﬂﬁv@m M., K, AND KA BANDIS e v v Mﬂws E'.TEI.')I"I]'IEE from mmd sma]ler

DIUTILTES STATE-DF-THE-AMT ; whole lawns (even wet!) : :
PASSIVE RE-RADIATION” TECHNOLOGY et properties, vacation
CIPROTECTS FAOM AL INSTANT-ON RADAR to tough, Wml'h'gh homes, etc... and
T ORDER CALL - grass and weeds with for finish-up
612-783-1666 case! mowing and
TE.K. DISTRIBUTORS “Rocks, roots, < S 2 trimming after
stumps, etc., doit . ) B ! riding mowers
mhﬂarm!:tn'ecmme — , on larger parcels.
Glass Bead Cabinet Biltrobianall AN e
REMOVES RUST FAST [l ipavee N RE N

Recycles any abrasive for en- ordull “Pound for , the best piece
closed sandblasting. Work Ju'mmmmrm

area: 26° wide, 18° deep.
Complete as shown with
power gun, 3 nozzies,
ghowes, & instructions
Lise youw vac & abrashe
Teim @ BDpsi air req
Call for FREE Catalog

$19957e Uesls i

 Lloyd Cestare, Perkasie, PA

So, WHY HASSLE with hand- FEE:.S’ Mmmuﬁﬂiﬁqgwuw
held trimmers or small-wheels | DR® TRIMMERMOWER including prices -
mowers? Please call TOLL FREE |\iuies wd Vi Off easr vings s0w et

1(800)292- $200 |~

wmﬂmmmﬂr!yhﬂurFREE:w = o

Mig. by TiP Sandblast Equipment, Dept. PM
DETAILS of the Revalutionary | To: COUNTRY HOME PRODUCTSE, Dept. 37309

7075 Rt. 446, P.O. Box 549, Canfield, OH 44404
|\ | 800 3210260 Fax 216-533-287 VISAMC DR® TRIMMER/MOWER! | Ferry Road, Box 89, Charlotte, VT 05445
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: - FHEE
Our World-Class Satellite-TV I
r_] Workout For Your
L/ World-Class Physinue.

There are fitness machines for the averape individual. And
then there's NordicSpon™ ski from NordicTrack. The
||_:[ tech, world-cl I:.- way 1o work out and cremie

your best physique.

Lat Us Help You Selaal
Yowr New Sateliite TV
Entertalnmant System

A workout never felt so pood. Our state-of-the-ort
graphite-composite construction pll.u. Ihl: Mmldﬂ}uilrri
ind one-way clutch system let the No pan ki ove and
react to your body's motions: You Bel the most autheniie spon
simulition |--c.' the mist | igarous fotal-body workout. 11's a ski

1othon 3o smooth, 50 real, so challenging — vou'll hardly notice

1- EDE-334-5455
TR-TER-ETH

i ENE-TE-EEN

BK'I"\'IBIEN INC®
1020 FRONTIER DRIVE
FERQLS FALLS. WK 58837

LESIng

wtice the dn-dﬂ-pm:m :rjuuurlriadms pﬁpiqu
your major muscle groups, strengther
| |'IL1 up to 1,100 calones [PET OO, INCrease

uscle iss ue, r.'msrwurmcmbulumand tone your entire - - L ll‘ldl.ll fo
Iranedy ihnshuifﬂ:..ﬂ minutes, three times a week. et Y
_ uurself... —q
Expenence Nordichpor ski. The one fimness program P T Experience the F
vaur'Tl stay with, succeed 2t and enjoy @g’yﬁ; anveniance of I
. having the
Best of all...it's trom NordicTrack! nordic s port 1.&%?5
by Nertafoas -
cary grocenes,
CALL FOR A FREE VIDED AND BROCHURE P onware. womicr -:I'l:'e- T I Wy, h“' eren
: I 104 PEAVEY RDAD], CHASKA, MH 55318-2355 and more from Boor to floor at the touch of 3 bution.

1_800_445_2231 F:LLIH [ LRSS A0 MG A RS BROCURE S0 AR W VIR For more information, write today.
et INCLINATOR
104 PEAVEY ROAD, CHASICA, MN 55318-2355 I REET

|

30-0AY INVHOVE TRIAL (R ||| | comphuviord Pawtuica
1961 Karfictrach, ise A CML Company = All rights seserved L e | Harrsburg, PA 171051557 [T17) £34-8085

SIMPLE ® STRONG
® ECONOMICAL @

Don‘t Lose Your Head ‘
over High cdble TV Bills! |

SAVE Up To 40%

X
Buy Factory Direct 30x40

seemesen 800-888-4606

Owning your cable
equipment saves you
the high cost of monthly
rental charges and gives you
complete control of your TV,

We have the Best in
CONVERTERS

CONTROL!

with
and CABLE TV DESCRAMBLERS
AND CONVERTERS
DESC“MBLERS : ‘ Gdnmlnp"lr‘;:cwnld}w:ﬁ',lrdmmmqm
munthly remial charges by owning your cable equipment®
Everquest * Panasonic * Jerrold * Zenith * Pioneer T0P BRANDS AVAILABLE
Scientific Atlanta » Oak = Eagle * Hamlin » Tocom Everquest » Panasonic » Jerrold » Zenith «

Ploneer = Scientific Atkanta = Tocom =

1 800 624-1150 | [ oo

1-800-775-0444 m

E ’ MC, Visz or COD.
FREE W ° | p V7 /700 0 meafl == GABLE SUPPLY*

Catalog: ARG Omaha, NE 68114 ﬂ Decodess ind Descramlcrs s o be e wiout uibori

tan by your local calble opermor, Surmy, no Teanmses s




FLUSH UP TOILT1
To Above Floor Drain p
Install it 'fnumlf - Anywhara 4

Mo Digging U J
Writs I:.'I'hnm Inc., Dopt. 16 /

| Box 15133, Tampa, Fiorids 33684 | y

1-800-648-7938
OAK ETC

FREE CATALOG!
JERROLD HAMLIN

CABLE TV DESCRAMBLERS

Gnramw Prces & \“..irl.'lnhas,
= Drdars Shipped Immediatahy VISAMEC/AmEx

HEFUEL!C CABLE PHDI:ILICTS IHE

".' L] _.("L 4.k L ]
C ...' '__'__::_' '.."

SAVE! SAVE!
CABLE TV DESCRAMBLERS

JERROLD « OAK « HAMLIN « ZENITH
PICHEER - SCIENTIFIC ATLANTA
READY-TO -SHIP!

6 MONTH WARRANTY ! ABSOLUTELY
LOWEST WHOLESALE / RETAIL PRICES!
MASTER CARD = VISA « AMEX « C.0.D
FREE COLOR CATALOG!

_gg» 1(800) 950-9145

1478 OLD COUMTRY ROAD, STE-215
(e B

IMIG MOBILE CAR LIFT $2785%

* MOVES EASY

« USE INSIDE OR OUT
= MOST SURFACES

= LS. MADE

* HYDRAULIC

= EASY ASSEMBLY

OPEN CENTER

m 1-800-759-0703
316-283-7222

CABLE TV
DESCRAMBLERS
CONVERTERS
ACCESSORIES

n
= SAVE $$$ DON'T RENT .

JO0 DAY MONEY BACK GUARANTEE
PANASONIC, OAK, JERROLD,
ZENITH, SCIENTIFIC ATLANTA
PLUS Hdﬂ”ﬂ LOWEST PRICES!II
AAA Electronics

CALL 1-(800) 258-9512

@ms LOVE DINOSAURS !

Euild thin Biy Parpla Dinowaar, whes you opon his mosth
h burnn (nte o ployhoars, vandber & ploghaat all in saa.

o Dimenane

Send 12,85 for plans to:
EarthWorks, P.O. Box 654
Balton, ONT. Canada LTE 5T4

Playtsouse i
&fr hiph imedce

OWN A MACHINE SHOP

Do your own mack |.|||. and shop work with a
Smifthy 3-in-1 Latha « Mill « Dl

| ’ FIXIT YOURSELF!

Easy to use!
Save Money!
i Save Time!

< As low as 53995

For FREE Fact
Call:
1-800-345-6342

{Ask for aperatar PM)

o wrile
Emiltyy Depd PR
Lathse = Mill = Dl
23 E 2nd Street

The Dalles. OR &F058

SHHP TAS

The Original Home Machine
Designed In USA by Shoptask

" . 1 Mode's io Chooss
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[P Billi i
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Vamrmanty
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Al iy
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1-800-343-5775 FREE CATALOGUE
DEMAMND THE BEST

SHOPTASK PO, BONX 851, MONTESAMND, WA 58583

SINCE 1881

Small Engine

Technicians In Demand
(et Started now. FREE
Lifetime Security Kit .-
tells how to make an

extremely good income. =
Send coupon to: L
Foley-Belsaw Company
Diept. 52304, 6301 Equitable Rd.
Kansas City, MO 641201335

Name
Address
Cley Siate ___ Jp_
Smce }RE'E

-

MILITARY E;E VEHICLES

USA: 1 Yeor (& sues) 515 « 2 Yeons (12 beuss) 525

Conoda: | Yeor 5§24 & 2 Yoo S84 A Ofhen: | Yo 58 = 3 Veon 148

P.O. Box 1748-48 » Union, NJ 07083 |
THE MARKETPLACE

Fi¥it MILITARY VEHICLES
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Quick. E: Easv

Bring your fireplace back to life.
This new gas EZ Fireplace Insert from
Heatilator converts your existing
masonry or manufactured woodburning
fireplace into a new gas fireplace. Enjoy

fireplace warmth
every night
again.

$5.95

per widen:
' Send me a video on how I can |
convert to a clean, convenient |

Save $25! gas fireplace. |

Why wait for a video?
Bring this ad to your participating dealer for

525 ofi the price of an EZ Inser

{Limil one. Offar explres 123193

* OGheck enclosed C1VISA CiMastercard
Acct. no,
Exp. date

Name
| Address
' City
| State ZIp

Demand
]
Imeati -
1l
Heatilator [ne. = 2 HON INDUSTRIES company
1915 W. Saunders Streat = Mt Pleasant, lowa 52641

BOO/247-6758 FAX BOO/248-2038 |
HEATILATOR is & registarad trademark of Heatilator im:




Presenting...

The DR® FIELD and
BRUSH MOWER

~ the amazing walk-behind "brush hog" that -

A

« CLEARS & MAINTAINS mesdows, i
pastures, roadsides, fences, wooded ]

and rough non-lawn areas with ease. £ hﬁ:: ;:::g

Mows over 1/2 acre per hour! Gatters that are

» CUTS tafl grass, weeds, brush, 5o dangerous,

brambles, sumac - even lough slow and tiring to

saplings up to 1" thick! use... OR with

sicklebar mowers

that shake unmerci-

fully and leave such

a langled mess?

N Tou Free.
e [(809)722-z100
MULCHES most PLEASE MAIL

everything il culs; leaves

NO TANGLE of material to trip COUPON for FREE

aver or to pick up like hand-held DETAILS about the Amzmg

brushcutiers and sicklebar mowers. DR® FIELD and BRUSH MOWER [

. I i : YES! Please rush ele FREE DETAILS of

VA BIG 20 SELF PROFELLEDWHERLS] |1Be DR® FIELD and BRUSH MOWER icldig|
" CES 1 5 CiS,

Rolls through ditches, furrows, over bumps 1 i “6(F Sason” Savings now in effect.

and logs with ease. : Name

» Perfect for low-maintenance wildflower -t

meadows... European-style woodlots free of
undergrowth. .. walking paths... any areathat | City Suate Fil

you only want to mow once a month... oronce  ; Te: COUNTRY HOME PRODUCTS®, D‘:ﬂﬁw

CONVERTERS
DESCRAMBLERS
TEST MODULES

Se Habia Espanol
BEST WARRANTIES/BEST GUARANTEES
#1IN CUSTOMER SATISFACTION
FOR FREE CATALOG DR TO ORDER CALL:

1-800-833-2915

For Technical Assistance or Information
call: 407-336-8538
NU-VUE ELECTRONICS

1861 Savage Bivd,, #105, Pon 51 Luce, FL 34853

At Laxt @ New Amazingly Simpla
GAS TURBINE

JET ENGINE

Nulld fram i Fallaw Flans.
L:ru,n 18-, Din. BL4", WE. 18 Iba.
i 1_||'|

F'D:rm“i:n'r'-rlluillq = 28 ».;ﬂllmn projoct llu:

atisghmant For uss om amall racing bosis, eidgel cars.
wic, Full sirs asssmbfy drowings with ofitiaal il manslans.
Bl of materinis and plsolos. Price $34.00 Ao C.0D

1188

SAVOY SCIENTIFIE  wawra mowica, Salip. Boase

DESCRAMBLER LIQUIDATION!

FREE CATALOG!
Hamiin Combos $44, Oak M358 580 (min. 5), slc.
WEST COAST ELECTRON .

lormatian

CABLE TV DESCRAMBLERS
[JERROLD, SCIENTIFIC ATLANTA, ZENITH, TOCOM, PIONEER, HAMLIN

WE GUARANTEE YOUR COMPLETE SATISFACTION WITH A
30-Day No-Risk TriaL PERIOD.

* ONE Year WARRANTY ON ALL propucTs IN WRITING !

% Buy 2 save 10% o seconp umrT.
9k EAsY 10 INSTALL INSTRUCTIONS WITH EVERY ORDER.
9k FRIENDLY, COURTEOUS SERVICE.

TR W, Dodge Rd. 13
Omaha, ME EB114

FOR A FREE CATALOG OR QUESTIONS CALL:

1-800-729-1776

VOLKSWAGEN
RESTORATION PARTS

DESCRAMBLERS

FREE CATALOG
GUARAMTEED BEST PRICES - IMMEDIATE SHIPPING
APPLE ELECTRONICS

sbrong concrets domsl

Offices, homes. Sheds,

cabenn, rentsd units, stc
$1885VHS

Video Brochure Seegdd | AR LN
Maonalithic Comstrucions, Ing

Call 1-800-608-0001 po Box 476-M - faly TX 76851
. . . - 1

I-Be a computer
| repair expert!

Professional-level home
study. Learn PC repalrs,
troubleshooting, upgrading
servicing, installation. Open
your own business; be a
more valuable employees.
Free career Hierature.

Send or call:

T,

800-223-4542 A
I :I:Tg_; Phane] | = I

Chty State Fip_
I The School of PC Repair I
6065 Roswell Road

L Dept. JK129, Atlanta, Georgia 30328
S IS S S . .
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GO KARTS
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Call or send for pow FREE
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Jraha

SURVEILLANCE

& COUNTER SURVEILLANCE Elecironic Devices
Transmitier Nits.. £30.95 ppd., Voice Bm.

hl?h- Detector & More!

ERILEE
‘rqg [ili)

AT LAST! - TIEIHH]HE’SP{IIITSEIH_
Now avallable In kit form!

& trus submarsibl, on-board r and
?'J“' £ And 3 pareon, o depthy of
00 1est® Tals {:u' frimndi I'nr ridst
{2 parmom el letn trom USEEG5.00)
Fud min pathage 18 35700 = Spartlut
dnrn waleo 24 FiBot $248 B0 Vna o
many ttfed plaite (hn ol BA 51500
|rterrurtar VerturCratt Com
125 E Bisvnet O Farlte S

£-3524 |
Fi 04 430 T, |

S| Detingtac:, Wi 3822
'Lﬂ.@.m!:.“..._

FREE CATALOG! 1-800-345-8927
JERROLD HAMLIN ©OAK ETC

CABLE TV DESCRAMBLERS

Mow vou can have complete weather

information literally
Weather Monitor I, Sophisticated in design

vl easy to operate, it's a5 miraculous as the

wesather isel

FEATLIRES INCLUIDE: o Highs & Liwws
o|ride & Chutside Temg *lnstant Medn
s\Wind Speed & Direction. LLIFTversing
i . o hitsicke Humudit
:|1|-1..|-!-I|..:r-lzllll. & Dew Point "h'lln -
:. M & Lrale s Rainiall Chotian
Sarpminny i Jptional PL

sWind Chall

A

Wearner Moviton 11

THE PROFESSIONAL
Horae WEATHER STATION

Intertace

Uhoder |'.A:.|'-. | <BL00 B 30 * PARGIIN
\vl F7am. w5 W en i it e & FAY B St U
kik 2 & [ ownar wairandy @ g oy -hack paibaties
Divis Ihlumh 465 Doais AV, Harints, A 14543

at vour fingertips with the

FREE Ph.D.!

» Doctoral Degrees » Ministerial License «
* Accredited Certificates # Psv:hlu I:hplum as

WATER BALLOON LAUNCHER
120 YARDS!! ONLY §12

= FANTAETIC CUTDOOM Fum POR ALL AGDE

! TO ORDER: Cud Tod Frew

o 1-800-441-1047

o VHLAME - o pend phect i
BLANTER - 13010 Jesmwd Or, i, FL 808

g ey Croar e it

Made in US4 BROOFPEH  MOMEY BACK QUARAMTEE

E--__-—_-

earn VCR repair"

~tsch inEtrumania.
!_ I’;Eﬂ:-ﬂll
s T
Im._ ..... N D
The Dept. VK129

L e’

School of VCR Repalr,
I EDBS Ragwall Road, Atanta, Georgia 30328
. —

POPULAR MECHANICS ® SEFTEMBER 1993

CABLE TV.
CONVERTERS

WHY PAY A HIGH
MOMTHLY RENTAL FEE?

All Jerrold, Oak, Hamlin, Zenith,
Scientific Atlanta, Pioneer and all
specialized cable equipment avail-
able for shipment within 24 hours.
For fast service MC/VISA or C.0.D.
telephone orders accepted. 30 Day
Guarantes (Quantity Discounts) 8
AM. to 5§ P.M, C.5T. Monday
through Friday

Send self-addressed stamped en-

velope (60 postage) for FREE

CATALOG

‘ MIDWeST
ELECTRONICS INC. T

INFORMATION/ORDERS (800) 472-1110
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| Ll Whers the P

Pros and Handymen Shop

'I -800-533-5545

Saiw Prices Good Theu 8 30 53

Do it Yourself Savings!

Pressure Washer
w, 3% HP Briggs and Strafion
% engine. Pump blasis 2.2 GPM
&1 1500 PSL. homit 15T158

see "3T9=

Cordless %" Drill |8 HP I1C

12V, Varlabls spead Chipper/Shredder
trigger swilch, 5 lorque | Briggs & Stratton englne.
satlings, for driling or | lem# 17035

driving, Model #27350
[ || trame 150750

Moy 822008

| HII'I"" Duty Tlrpll
Blus or Grean.
Cut Size Sals Prica

gxg .89

| Fxig 3.99
1012 5.99
12' % 16° B.99
12 % 200 11.99
16" x 20° 16.99

32" LawnSweepar
Hooks up 1o your lewn
IFACION 10 SWag AS you

mow! 10 cu. i fci
winyl bag. 1?* X 7 sami-
umatic lines,
am# 25029 Saie

‘189"

Driveway Delender
AMadfs you whan a vahicla,
parson or animal moves pas!
sanson Sand sﬂal 10 tha
recaver up 10 100" away In
ruur homa, No wiras o bury.

lame 33142 s.m:."la'r

Solar
Security Light
Moniiors movamant up 1o
BS" mway and luns on s
foodiights. 15" cond
:Jﬁlnm w: 1a p,“u? tha
ar panel an lu
hama 33227

@J'.

sae *68%

Portable, Unsesn

:_-itci:urllh inment System
{=_pr 1 IIIIP ¥ v
BOUNDS, a1 i'nmw:-r alaewhane
You gel ranslormer with AC
adapiet, collar, & batheries, ays
fmnimr, 60 bﬂurdn'rﬂa. and
500 of irmulated bois

i 8T
aii !hh'm-

Send or call for yuur FREE I:hs::num Calalog!
ORDER TOLL FREE

1-800-533-5545

[ Fax: 1-612-894-0083
LR |

-

4000 Continuous
Watt Generalor

B HP Tacumsah
engine has cast ron
sipavo.

name 15;:2 'am'

' HName i

| Address |

iy State Zp |

1 §23008 SEND TO: NOATHERN, 1
PO, 1218, B-l.ll'rlli. N 853370218
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=¥ Save Money

on Solid Hardwood Fumniture
DO-IT-YOURSELF KITS

o EMEERRR”

WORLI'S LARGEST MANUFACTURER OF
GRANDFATHER CLOCK AND FURNITURE KITS

SALE)|

HAVE MAKE AND MODEL NMUMBER OF EDUIPWENT LISED IN YOLIFL AREA

CABLETV "

DESCRAMBLERS

WE’LL BEAT

ANY PRICE!
CALL TOLL-FRE

1-800-284- 8432

# JERROLD = TOCOM = ZENITH =
» DAK » PIONEER » HAMLIN »
» SCIENTIFIC ATLANTA »

MEMBER

E &

Mastercard » American Express » Visa » C.0L0,

1-800-284-8432

| For technical & customer seroice: 305-749-3122 |

mmammnwmmm I
ot g Wl 5 e i b

CABLE WAHEHOUSE

DAKLS H[ 1!‘| SUNRISE. FL 33351

11T WEST

the weather

ur new Home Weather Sta-
tion helps you plan your day,
safeguard your family and prop-
erty byalertingyou to Jocal weather
conditions that aften vary from distant forecasts,
Tella you to: Warn loved ones when wind chill
threatens frosthite, secure outside belongings
against sudden gusts, protect plants against
weather extremes. Over 20 weather functions:
* Wind Speed
and Dreetlan
{40 ft. cable) »
* Tempernture
{25 fi. cahle)
Chill Factor »
Alarms » Highs'
lowa/times/
dates » Metric
English = Op-
tional self-emptying rain gange = 30-day money back
guarantee = One-year warranty
HOME WEATHER STATION ... Ouly $179.00
Order by Dec. 24 and get o discount eoupon for & RE-
MOTE KEYBOARD/ DISPLAYUNIT, cnly §49 ($00 value)
NEW! Add our PC DATA LOGGER ..... Daly $60.00
Del in US, ndd §8.20 shipping & insarance. NJ rea. add 6% e
For Information or to order with VISAMC:
TOLL-FREE 1-800-USA-FEET (A72-7H88)
FAX orders: 905-517-0869
Or send check, m.o. or credit card no. and exp. date to:

PEET BROS. COMPANY 5010008 Woodiaed R,

ACTUAL W2 3R 1 4R

W, Allenbmest NJ 07711
kﬁuﬂme.lw-t thir [8th Year

LIPS Pest Rl Co.
¥

STORAGE BUILDINGS
WORKSHOPS & MORE

MANUFACTURER DIRECT
LIMITED OFFER

EASY DO-T-YOURSELF CONSTRUCTION
PACKAGES INCLUDE STEEL FRAMES,
SHEETING AMD HARDWARE

FEATURED PACKAGES INCLUDE:
12°-0" BAY SPACING
40 psf Snow Load, 20 ps! Wind load

CERTIFICATION AVAILABLE

3036 34x48
Value $6,552 Value $10,348
NOW 53,359 NOW $5,317

42x 680 48xT2
Value $14,778 Value 520,008
NOW E7. 731 INOW $10,935

Othar sizes svallable

= MIRACLE 1150
1-800-843-8275

FAX 672-544-1835

|

Made In Americs P

128

GLASS REPAIR

ETFASE (RACKED WINDSHIELDS FOR FEMNIED
CALL WOWT FREE DOOKLET: S00-4R5-4894

T

""'"l —_— WV CORPORATICH » OFTIELENE YIRS
! —r-""- DEFT. P, P00, 0K B0V, LN, WA 0100 _j

e

15&: 1o 1757 At or e
__HMJ i an Devesey
MH_-. oW

H Pu Box K, Dapl. FM
memmmmr _)

$12,000 POSSIBLE FROM
100 SQUARE FEET GROWING
“WHITE GOLD" WITH US.

MNICHOLS-966
BOX 27788 MEMPHIS, TN 38
MET‘I - Don't have unprolecied
® DIVORCE!
[ .
jf Mri':mnm‘s am;mn
| 7854 Lyons Foress Lake, MM 55025
>> 1 lbwecks brings infa <<

CABLE T.V. EQUIPMENT

Why Pay High Rental Fees?
Replacemants fof &l models. 80 day uncon-
dilionsl money back guaranies. Low Prices
Ship within 24 hours. SSAE for Tres catalog
Wisa, MC. COD. Lot our sxpariance work fof

™ 1-800-243-3967 .
BH\"I.::!-: t::'l::slﬂﬂ.g
1 .
= ~ECT ST *

(et Started now. FREE
Lifetime Security Kit
tEJlE how to make an ex-
tremely good income.
Send coupon to:
Foley-Belsaw Company
Dept. 21260, 6301 Equitable Rd.
Kansas City, MO 64130-1385
Namp
Murm

COMPAN

I:ABI.E TV
DESCRAMBLERS
Converters, Accessories.

Name Brands « Great Service
Immemale Dﬂlmryr *

(Bl]l]) mm
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*

Call For
FREE Catalog:




I |
I |
|] FHEEW:JLWH I
: MEGA ELLCTRONICS :
| I

TELEPHONE LISTENING DEVICE gy 7\

Rrier] eEphene COFwEISINERT. M pus QTiCH BF ‘iE > H ﬁ

bomy Connecn bebesen gry CIEEEN O BpS ‘..;E,' — .,

IeCorie i pout iwphor e Sun gue- | + E rf_ : T
b T, im m : Fang ug I - igi \-\_A/l J.I-'".-'-. - -\\.I' J

i W s -
Supar Poweriul e |
mm ?Eins:ﬁm ﬂii ' | STEEL RUST REPAIR PARTS

Ee e Sy e e ’ii"' With TABEO parts. Gver 100,000 domestic and forsign

For catsog o oo, ore by and 3 parts, avail for immediate delivary.

e ety bees, acow K708 i U051 Corp Sand §5 for lustrated, 150-page catalog with Instruc-

tions to install TABCO parts. Refundabile with onder,
Shippad 15t Class. Dealer inquiries invibed.

Pisase have MODEL used in your ares whan rallmu

E:-E::‘F"rlﬂra m";-':ff BUG 535'1 843 |

| ml-tn:nw :cmug;lm |

Enlarge Project Designs

Craft Projector is Simple! Fast Accurate!
Adysiahie s eriames by Faciors wp o 3T Bmes lor
e 52w you wah! Copy wrkmited i for crefl desdrs
Eriarge patermy. desgrs. porirats. w3 (s, andwcapes
pholcs. shoks. Cesgrs on cons Bnc Ewery. Procts n
exact coiors. Does not camege ongnal. Sempie g
hons. Uses Sousenosd cuma B 60 wanl Bt Send

‘m_“wﬂnumﬁmz e hocheba, WY 10552

"CRACK REPAIR

= OVER A FOOT LONG

PATENTED  HUGE DEMAND!
M}Cﬂ-‘l SUST LOCH LRCUNT TOU

%ﬂ B-0-N-D.” Inc.
1 (800) 347-2820
I656 Baarty Orive, Finersida, CA 52506

* CONVERTERS *
and ACCESSORIES.

VE MONEY.
SIONT RENT!

PANMASONIC, JERROLD, OAK,
P‘IDNEEH SCIENTIFIG ﬁ'l'i..ANTA
MORE. LOWEST PRICES

cABLE READY (800) 2341006

BE A HOME INSPECTOR!
T n Start rofitable b
ness. Fres IHarature; B00-223-4542.
Harms_ e A
A
I ci______
Schoal of Home :\Iﬁ PK1ZS
G064 Acemwoll Road, PR | e ———

TABCO a6 2.
FAX (216) 248-8979

F0500 Salen Industrlsl Piowy, Dept. Pl Claveland, OH 44139

Aerderdas ™
BEDARAODOM ORGANIZER
FITS UNDER BOX OUSTPROGE

SPEMG AND
1| UNDERBED
Bk TTRESS 1 ORESSER

WEPLACES 3 CEDAR

BED — 3 CLOTHES
FRAME PROTECTORS
86-Minuts Demonstration Video $10.00 - 6 or 12
SELF CLOSING DOORS OHAEWERS
Mastercard or Visa Acceptad
*Shown with nptl.‘mﬂ.' trailar PUT A DRESSER UNDER ANY BED
z COMYERT ALL THE WASTED SPACE UNDEA YOUR
wmm Inec. BEDS TO A BEAUTIFUL CHEST OF DRAWEARS
8180 West 10th Street Dept. D1 PARTITIONS. § OF 12 LARGE DRAWERS, BALL BEARING
PARTITIONS, & OR 12 LARGE DRAWERS, BALL DEASING
fﬂﬁlﬂlpﬂﬁl, W#-EE‘I#-E#DD DRAWER 5..!'.,&&. LONG CENTEA STORAGE
TONGUE AMD GROOWED CONS ||Ll TION. BEASY

TO ASSEMBLE, CHOICE OF Fis 10 MCHES BIGH

WT 0LKS SHIPFED UPE (WD FROM 5139

FREE cataLoc 1-B00-TB2-4825

CABLE TV "BOXES"
WHOLESALE PRICES!

CONVERTERS « DESCRAMBLERS
REMOTE CONTROLS « ACCESSORIES

CALL FOR A CATALOG NOW!

-BEST PRICES-
-BEST WARRANTIES-
=IMMEDIATE SHIPPING-

—CREDIT CARD OR COD-

L1CN1K - Llun.-.n Tag Neon Kit
Pick your Color: Purple, pink, green, yellow, biue,
red or white. Check local ws before salecting color.
'ﬂ'hul Lite wrlh b rchasa 9. Erl] value!

LAKE SYLVAN
SALES, INC.

SORAY, NO MINNESOTA SALES

1-800-800-4582

CALL US FIRST - YOU'LL CALL US LAST!

h‘:m—ﬂmm r.\'.li-lDﬂF&H Eﬂﬂ'sﬂﬂﬁem

INFORMATION UNLIMITED
P 16 DEPTPM IHERST, NH 03031
& Orders B00-201-1703 - Ing's 603-673-4730 - Fan 603-672-5406

covsnm.

INSTANT GARAGES

Aszembles and Amchors Quickly & Essily 1
30 Day Money Back Guaranies |

'!-ll iy, Hot -uI’ and

Durabis DoponT® Cowar wi
o B0 Wide, 3% High, Asy Langih. Wihsiaads High

Saz & Haivy Snow
tan or  parE reguied. Su
Hurricans Asdrew Canadips

Wasther Tasfed! Cowers st up b0
M ¥eswrs  Wa Ship in Your Doar

Diasbern amd Exporteny 'Welcoms
Far information Call Tall Fres

CALL N'ﬂw 1 BDOD 932-9344
|203) 781-8000 § 202
| FAXS (203} 781-B005

‘._
BUY FACTORY
DIRECT AND SAVE!
OPEN TO
THE PUBLIC
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Dorothy Nolan, Classified Manager

Rates: $11.00 per word. 10 word minimurm.

Bold Face Type—$1.00 extra per word, (First word automatically set in Bold Face Type). Gray Background—aAdditional $54.00 per
advertisemnent. Centered Headlines (5 words or less}—$54.00 per line. Our NOVEMBER issue closes on SEPTEMBER 3RD. (On sale date

is OCTOBER lm.mummmmmmwmmmﬂmm.mmmmmmmm

MastaerCard, American Express or Visa accounts, please be sure to include number and

date. Send order and remittance

payable to: Popular Machanics, Classified Advertising, 224 Wast 57th Street, New York, NY 10019. Be sure to indicate classification under

which advertisement is to appear.

Advertisers using a P.0Q. Box number must furnish complete name and street address for our records. To avoid delay in the publication
of your advertissment, please send samples and descriptive materials with your request if your advertisament doas not state clearly what
is being offered. For additional advertising information call 1-212-649-3167 or FAX: 1-212-586-5562.

NOTICE! WE WILL HAVE A SPECIAL "CHRISTMAS GIFT SHOPPING" HEADING IN NOVEMBER AND DECEMBER.
AD CLOSING DATE FOR NOVEMBER IS 9/3; FOR DECEMEER IS 10/5.

PUBLISHER'S MART
BOOKS & PUBLICATIONS

MOTES ON JOB HUNTING. Bookilet guides your steps to
success. §7. Mardico, Box 940114, Plano, TX 75054

ross—BuyGadl
Skog Company, Dept. PME, P.0. Box 22555, Minneapolis,
MIN BE422

“AMARCHIST COOMBOOK"™ Available again! 525, delkv
ered. Barricads Books, Box 1401-X, Sacaucus, MJ 07086
mmn Lite, Death, Soul, Aesurrection, Poliu-

Crisis, Hell, Judgment Day, Restitution Bible
Bwuqm: P.O. Bax 67, Cheater Springs, PA 10425,

MEDICAL BREAKTHROUGH CAMCER - Tapss & Info.
Package §50.00 & $5.00 Shipping. Newslatier Printed Quar-
terly For 1 Year §10.00. Advances Unlimited Inc., Box 453,
Haywville, KS 67060

UMDERGROUND sourcabook of mre devicesknowledge.
Wirite: #365-X0 Penfield, NY 145260085

HOW TO BUY SURPLUS from the Defonse
EEHIEHN-WDJHHMH Strest, San Diego, CA
o1

SELF-SMPROVEMENT, Marrisge, Sax, Parenting, 350+
kivws comt titlea. for Brochure sand §1, PAP Enterprises, 813 £,
;;wnlnnﬂﬂhu Dopt. PMS, Suite 228, Brandon, FL

1k

FUEL FROM WATER. Energy indepandenca with hydno-
@en. Amazing free repor. Maedt, Box 684, Loulswille, KY
4020

INSTANT CASH: junk matal, Simple how-to bockiat, Send
$5.85. Camegie, Hill & Associates, P.O. Box 530654, Livonia,
MI 451530654

BUY AMERSICAN MAGATINE - showcass of Amasican
products §8hv. 600 Centre Sirest, Depl. P, Ashiand, PA
17821

REDUCE PROPERTY TAXES Fres Information
14800)241-8237 Dapt. 517,

GET THAT JO81

WEST Coast
mm:ﬂqmmmammmm

CRIME Protection Book For People Ovar 50 §7.99 (38.24

P.0. Box 1883, Dept. PM1, Upper
Maribaro, MD 20773-1883

HARD-TO-FIND MERCHANDISE SOURCES! FREE De-
taits| Diroctory, 520 Truman, Branson, MO 65818

HUMNDREDS of low cosi publications. salf-halp, businass,
hmaith, for brochurs sand §1. PAP Enterprisss, 811 E
Bloomingdale Ave. Depl. PMSA, Suite 328, Brandon, FL
23511

FALSE CHILD ABUSE CHARGEST
Patierson, Beox £72P0, Monrowvia, CA 31017

“WHEELS AT WORK™ Kids fascinated by colorful book
teaching applications of simple machines. §13.95; Thosmson
Laarning, 115 Fifth Avence, New York, NY 10003, (213) 878
20

dafenss.

INVESTMIATE Babysitters, Bussnasa Associsies, Tenants,
Dates! information to make the sale choice. Formar P1 talls
how, $11.85 MAM-pm, 151088 Frederick FRoad #1144,
Aociodlle, MD 20850

BEMEFITS - How 1o claim from God. Bookist $3.85 plus
$.50 S&H. Otfer PMBXDS, John Buther Ministries, Box 16578,
Tesmpa, FL 33687

“HOW AN AUTOMOBILE WORKS®, informative
liustrated, $5.55. KTA, P.O. Box 312, Bulan, KY 41722

MAMUSCRIPTS Wanisd. Subsidy publishar with T0-year
tradition. Call 1-800-605-8580.

130  POPULAR MECHANICS

EMOY LIFE] Laarn how 1o mduce your debl and save
monary. Guarantesd to pay for itsel. Fush §10. Mowe Any
Mouniain, TE00 Gresnhaven #4, Sulte 108, Sacramento, CA
B5E31.

GOVERMMENT SELFED Vehicles from $100. Fords. Mar-
cadaa Corvaties. Chavys Surplus. Buyers Guide (1) 805
PE2-B000 Ext. 5-20024

VAPOR CARBURETOR TRIPLES MPG. Free information.
H&A, RZEISP Bowling Green, MO B3334-0350

STOP Car-Jackers Safely, Electronically. For Inlo, Sand
£1.00 & BASE. Moten Electronica, 2501 East Alrling Rosd,
Vietora, TX 77801

DRUG RAID SEIZURES: Buy Dirl Chosp! Cars, Trucks,
imﬂl- Computers. Saizures, Bax S1488-AT, Ontario, CA
1]

PROTECT your car and garage wall with a proven prod-
uct! “CARSTOPPER"GC (paten! pending). Adjusts bo all
wehickes and you can build yoursal with baske hand 1ools lor
lesss han $10000 in materials. Plans mailed to you same day
receipt of your payment of $4 85 1o: “CARSTOPPER™ €, P.O,
Bow 506, Dublin, OH 43017

SERVICING YOUR BICYCLE! How To Manual, Profession-
al Mechanic & instrecior For 23 Years. $2.95. Biyth Expross,
Box 2301, Laguna Hills, CA 52654

RADAR JAMMERS, make your own with these simple
plana $1000. ELECTECH, P.0. Box 420808, Summeriand
Ky, FL 350420606

MEVER PAY IRS AGAIN. Lagally, Constituticnally, $20.00
manual, satistaction guaranised. 1-800-729-0547

CUT CAR COSTS IN HALF, Frese details. Wordworks, Box
D, Manzanits, OR 97130,

TALKING 101 - get your mafte, bosas, kids to lsten and
understend. $9. Holsing Communications, 3345 Bandan
Dvive, Murrysville, PA 15668

HONG KOMG-S3TSRAT, London-§3750, Milan-$300r, To-
kyo-5376r, Courier Flight Brochure and Directory $7.95
Exprass, F.D-Bw-ﬂﬂ.t.lnhwﬁrl'lt. MM BE003

BUYING A CART Order basi-salling book, “Save Thou-
sands On Youwr Next Carl” Indispansable! Rush $5.95 post-
paid: Alpha Press, Box 448, #PME, Alpharetta, GA 30235

WASH YOUR CAR WITHOUT WATER FOR £2.501 Amaz-
ing Discovery Requires No Waterl Quickly Gets Fid of Dirt!
Easy To Usa! Big Botthe Doos & Cars, Money Back Guaran-
oo, FREE DETAILS. YODER Co., 20405 CAL 50, Nappanes,
IN 45550, BO0-T45-T284.

THEFT proof your vehihcle under $25.00. Free details. L D,
Milks, Box 2T123, Tulsa, OK T4140-0123.

-ﬁ_m
mmwmumn
HOW TO MAKE in-rm CLASSIFIED ADVER-
mwm um-v-.

S5 0w, 250 S e Y
CATALOGS

UMIOUE NOVELTIES with practical uses. Fres catalogs.
Maristella & Co., Dept AMC, 111 Plainfield Ave. Gooss
Craak, 5C 20445

STINGUESHING Gifts. Catalog Push §2 | Jm
Expressions, Suite 1001, 2421-M, Pratt, Chicago, |Ninols

“SMALL ENGINE PARTS" catalog §1. Smith's, 513w
Spring, Weathsrond, TX 76088

mmvmuwmmumw

clas, inexpensive, sasy, (Free) information, Chroma Finksh,
Box Z285, Waldor!, Maryland 20804

MEASURE BHP YOURSELF
HOW to messure angine BHP ACCURATELY using a
stopwatch| Manual includes sxamples, tabiss, snd graphs,
Send §8.85: Alhambra, P.O. Box 410335 Msibourns, FL
2410335

FLUBBER Stops Auto-Thett! Two Inoxpoensive Parts, In-
stall In Seconds. Instructions. $1.000SASE: Vitality Press,
P.O. Box 2635, Culver City, CA 80231

PROVEN Car Buying Sscrets. You Save $1,000's. Mot
Government Auctiona. FREE Information: Jim Milier, &
Tabby Road, Burion, SC 28002

AUTOMOTIVE Pans For Less, Laam How To Save Hun-
drods. $12.00. M. Enginearing, P.0. Bax 878, Rome. NY
13442

SAVE Hundreds, Thousands On Naxt Automobile, Negoti-
ation Strategies, $3.00, SASE, Autos, 218 Colony Springs
Ow., Woodstock, GA 30188

SAVE MONEY Every mils you drive with the NEW RAMJET
FUEL SAVER. GAS SAVINGS 10°% and more. Easidy mstalied
an Cars, Trucks, AV's, Boats. Will Last the LIFETIME of your

Thirty day MONEY BACK GUARANTEE. Orters

:;‘mdln'rlnm Sand chequa or Money order. Fuesh oniy

= Ontano Residents Only 5% Tax Shipping
and Handling §5.80. Burton Distributing, 17 Conway Ave.,
Dept. 268, Toronio, Ontario Canada MBE 1H1.

BiG MOMEY AUTO DETAILIMG INFD - 4411 Boa Ridge
Aoed, Sults 455-E, Saraanta, FL 34233

CUT CAR COSTS N HALF, Fros details. CARS, Box D,
Manzanita, OR 97130



SAVE HUNDREDS converting to electnic powes. For man-
ufacturers list of Battary Auiomobdles, and conver-
sion kits, send 38.98. IGMSM, Box 211115, Salt Lake City, UT
B

35 MPH Electric Convertible 2 Speed Bike Trike Plans
$£12.00, Inlo $1.75. Smiths, 2419 N. Monros, Enid, O 73701

AUTO SUPPLIES & EQLAPMENT

COMPUTERS & SOFTWARE

BUILD Or Upgrade Your Own 386 486 Or Local Bus. I1BM
Compatible Systern. Free Catalog. PC-Build. 1-500-788-6363

BUILD YOUR 386/488 COMPUTER| FREE Information &
Software. PCS, 380 Tarraine. San Josa, CA 85110, FAX: (408)
955889,

FREE CATALOG-ON-DISK. IBM Compatible ShareWara.
ASP Approved Vendor. Buster Sofwase 1-800-508-7238

mwm&

PRECUT BOAT KITS - PLANS - PATTERNS - AMERICA'S
LARGEST SELECTION - 670" - Powerboats - Sailboats -
Trimarans - Dinghles - Houseboats - Hydroplanes - Tunnal-
hulls - Duckiboats - CanoesSirippers - Kayaks - Dorbes -
DHSCOVER no dryrol epoxy bostouliding - HUGE ILLUS-
TRATED CATALOG $3.00 (Airmail $5.00), Book “Amateur
Boatbuilding”, $5.00. - Fres Epony/FiberglasaSupplies Cat-
alog - CLARKCRAFT, 16-6 Aquatane, Tonawanda, NY 14150

ALTERMATOR Genarator Rebuilding Book. Details; HV
Technologies, 7505 Barkenting, Las Vegas, NV 59128

BICYCLES, SLPPLIES

RECUMBENT + Alternalive Bikes - Sources, Kits - §5. BE,
244 Madison #182, NYC 10016

MOTORCYCLES, MOTORSCOOTERS &
GO-KARTS

SATELLITE - TV

SUPER LOW PRICES. FREE U.S-INTERNATIONAL CAT-
ALDG. SATMAN 800-4T2-8626

FREE Catalog - Lowest prices world wide. SKYVISION,
1022 Frontier, Fargus Falls, MM S6537. 1-800-334-56455

FREE DETAILS! INSTALL IT YOURSELF! Complete sys-
femis, upgrades. Ovbitek Satellite Communications, Box 264-
M3, Bohamia, Mew York 11716-0264. (516) 589-1262.

GO KARATS, Minibikes & ATV's. Assembled, Kits, Parts,
Engines. Discount Prices, Large Selection. B8 Page Catalog
$3.00. 216-357-5564. Mar World, Dept C.. 1488 Mentor Ava,,
Painesville, Ohio 44077

TV, VIDEOS & VIDEO EQUIPMENT
HOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REGUIRES STATION
AUTHORIZATION.

GO-KAATS: Evenything youll need to know 178 pages
$10.00-KMAA, Bax 101, Wheaton, IL 60180

CONVERTING BUSES TO MOTOR
HOMES

FREE INFORMATION Bl Lowman founder Texas Custom
Coach, 35 years exparianca. 306M Riverbay, Tampa, Florida
33619, 5138215206,

DESCRAMBLING SECRETS REVEALED. Free hotline for
satillite and cable descrambling nfaormation. 718-390-T1300

DESCRAMBLERS, Cable and satellite. Kits and assem-
bled units. All types. Guaranteed. From §15.55, Free calalog.
212-330-8035

VCR REPAIR, Save 350.-3100. with One Tip. Common
Problems and Solutions. 3$5.00 To: JB. Enterprises, 15
Shocumiy P, Medway, MA 02053

AVIATION, HANG GLIDING

MRBOATS. Hovercraft, Alrdrives, Propallers, Hulls, En-
gines Plans, Accessories. Catalog 55.00. Armowprop, Box
G10M, Maakar, 0K T4555

BOOMERANGS ... HLTECH DESIGNS! Incradible Pe-
turns. Amazing Fun FREE CATALOG. Boomeranghlan,
18061 M. 3rd, Monroe, LA T1201-4222

HOVERCRAFT

DEALERSHIP information $11, Kits, VW Plans. Neoteric,
Tesrre-Haute, indigna, 47TA07-2384. (812) Z34-11200

OLRET Mew Fast Hovercrah. Calalog §2. Box 2B1M,
Cordova, IL 61242

HOVERCRAFT plans, 3 1o 160hp. information, $5 (refund-
able). Seviec, Box BaG, Monroe, WA 98272

PATENT For Sale Air Cushion Vehicle Call Canada 1-807-
E2E-D042.

(B’S, RADIO & HAM EQLEPMENT

POLICE-FIRE SCANNERS. CB's. MARINE 2WAY. ANTEN-
MAS. HPR, BOX 15224PM, DENVER, CO 80213

CB MODIFICATIONS| Frequencies, sliders. FM, ampiifiars,
books, kits, repairs, high-performance accessorias. Catalog
$2. CBCI, Box 31500M, Phoenix, AZ BS04E

RADIO'S CLOSE OUT MODELS FACTORY REBUILT RA-
H0S SPEAKERS AT LOW LOW PRICE. FOR MORE INFOR-
MATION SEND SELF ADDRESSED STAMPED ENVELOPE
TO: GW, 128 CABOT COURT, HAUPPAUGE, NY 11788

ELECTRONICS

SPY EQUIPMENT RUSSIAN AMERICAN MIGHTWVISION
$5.00 Refundable. Operative Supply, PO Box 2343M,
Atlantic Baach, NC 28512

BUGGED? PHOMETAPPED? Free Catalog Counber-Sur-
waillance Equipmant teils you Fast! 1-800-T32-5000

MIGHT VISION DEWVICES. Comprehensive Catalog of
American and Russian equipment. Educational too. $10 to.
Hight Sight, 6945 indiana C1. #800, Golden, CO B0403. 306-
S-0322.

SURVEILLANCE/COUNTERSPY, PROTECTION! Guaran-
tead Lowast Prices! Catalog $5.00. Protector, Box 520264-M,
Salt Lake City, UT 84152, (801) 487-3623.

TINY MATCHBOOK MHIGHTVISION VIDEOCAMERA, Un-
der $20001 Tiny TV Trangmitiers!! Remote Asral Video!
Surveillance! Catalog, $3.00. SUPERCIRCUITS, 13015
Debarr Drtve, Austin, TX 78729

SURVEILLANCE-COUNTERSURVEILLANCE - Covert au-
diatvideo, nightvision. Catalog $5.00. PEP, Box 930024-M,
Morcross, GA 300853

AT POPULAR MECHAMICS. WE LIKE TO MAKE IT EASY

CHARGE T TO. ASK FOR DOROTHY NOLAN. (212} 645-
3167. FAX (212) 586-5562.

PAY TV AND SATELLITE DESCRAMBLING
HEW 1983 EDITION VCH PLUS, Orion, B-MAC, and cable
bax turn-ons. $18.95. The Complaat Wizzand, VCIl hacking.
$15.95. Calalog §1. Scrambling News, 1552 Hartel, Bufialo,
NY, 14216. VolcaFAX T16-0T4-20848.(37)

CABLE TV EQUWPMENT :

'CABLE DESCRAMBLERS! Build your own Descrambler
for LESS than $12.00 in SEVEM EASY STEPS! RADID
Hﬂ;mmmﬂﬁ‘mmﬂm

COST MOTHING To Try, Included, Send $10.00 o
Information Factory, Depd. 2, Box 1790, Baytown, TX 77522

LAWS, Penalties Regarding Cable Destramblers. Send
$2. 1824 Brookhaven Circle, Atlanta, GA 30313

CABLE Tesi Chips. Puts cable box into full service mode!
$20.95 to $55.95, 1-B00-452-T090, (310) BET-0081.

CABLE CONVERTERS, ACCESSORIES BELOW WHOLE-
SALE! immadiate delivery from giant stock! COD orders
anly, 1-B00-355-1743

TOCOM Descrambling Chips. Only 5235, For information.
Call 1-800-T25-1188

“GABLE T.V. CONVERTERS" Jerrold®, Zenith, Pioneer,
Onk, Scientific Atlania, And Many More. 12 Years Experi-
ence gives Us The ADVANTAGE. VISAMMC, AMEX, COD.
Advantage Electronics, inc. 1-800-852-3916, 1125 Rivarwood
Dv., Burnaville, MN 55337

DESCRAMBLERS| BARGAIN HEADQUARTERS ABSO-
LUTELY THE LOWEST PRICES! NOBODY BEATS OUR
PRICE! CABLE HOTLINE 1-800-297-5273

“BULLET™ BUSTER. Electron cally shigld your cable Dox.
§19.95 + $3 5&H. Electroman, (504) 482-3017.

CABLE BOXES - WE CARRY ALL BRANDS. GIANT
INVENTORY DIRECT FROM FACTORY, MUST LIGLSDATE
OUR OVERSTOCKED WAREHOUSE. BEST EQUIPMENT,
BEST GUARANTEE, BELOW WHOLESALE PRICING - THIS
GIVES US THE ADVANTAGE! 1-B00-237-4551.

DESCRAMBLE Cable With Radio Shack RALF. Modulator
Add Sirmple Circuit Instructons $8.00. Telcom, P.OUB. 833M,
Birusly, LA 70719

BOAT PLANS - PATTERNS - KITS - Unsurpassed sslection
= T'V85" - Hydroplanes - Canoss - Kayaks - Rowingboats -
Duckboats - Dories - Sailboats - Houseboats - Dulch‘:lmﬂl
Stilchenglue. Tremendous savings! 188-page
BOOK - 34.00. Includes Free “Boatbuilding Supplies "v.‘-ll-l-
lag. “Epoxy Manual' §2. GLEN-L, 9152 Rosecrans, Box

1804/PMAY, Bellfiower, CA B0T0E. J10EI0-EI58

EVINRUDE - MERCURY - FORCE — MEW 1982 Bargains -
Top Brands ... all sizes ... $200 handling ... Scott
McCulloch parts ... Electra Marina, 610 Merrick Road,
Lynbrook, Mew York 11563, INFLATABLES.

ELECTRIC TROLLING MOTOR PARTS & SERVICE Minn
Kota, Molorguide, Ram, Pflueger, Shakespaare, Marcury,
Evinrude 1-B00-528-8181, Service Center Unitd., Inc., 1440
Holland Rd., Suffolic. VA 23434

ATHLETIC EQLAPMENT/BODY
BUILDING COURSES

SUPER Bag Muscles!| Fast| Marshall Resaarch, Box 1853,
Council Biufis, lowa 515021833

GUNS, DECOYS, HUNTING

CROSSBOW, full size plans, $795. 8 Dewey Circle,
Miltord, MA 01757

BEEMAN ADULT AIRGUNS! World's most sccurste and
most powerful regular production ainguns. Calibers: 177,
20, .22°, 25" Largest U.5. sales. Unagualied trigger action,
durability, ownership pride, quality. Also: pointed, hollow
point, extra heavy, hi-mlocity, and match poliets. Request
Froe Catakog C13. Add $3.00 for fast mail. Beeman Precision
Airguns, 5454-C13 Argosy Dr., Huntington Beach, CA 52640
(T14) EB30-4800 (24 HOURS)

EMNGIMES - Briggs, Kohler, Othars - HUGE DNSCOUNTSI
Catalog $2. Engine Mart, 2642 Newfound, Marmitt ksland, FL
32052

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
anteed. Catalog £2.00 (Retundable). Camelot, Dept 44, Box
&5, Bristol, Wisconain 53104

HEW TYPE SCREWDRIVER KIT. You'll LOVE it. Compact
Gorvendent. 3 Phillips. 3 Slotted Hardenad Steel Magneatic
Bits. Balt Clip. Paddie Handle Provides Maximum Torgua.
Minimurn effort. BitDriver Fits Power Drills. Details"SASE.
Xora, Box 6128H, Sheridan, WY 82801-1528.

MACHINERY, TOOLS & SUPPLIES

EMCO Mader, Manual & CNC Lathes. Catalog $1.00. Blua
Ridge, Box 536V, Hurricana, W 25526, 1-800-872-6500

FOUNDRY SETS Supplies. Brochure $1.00. Pyramid
Products, H.0.C.-1 P.O. Box 21, Niland, CA 82257, (519) 354-
4265,

LUMBERJACK chain saw sawmills - power-feed, Bro-
chura §2.00. Brown Engineering, Box 40, Wesl Point, CA
86255

LATHES - INDUSTRIALHOBEY FROM 5390.00, METALS,
SUPPLIES, CATALOG $2.00. CAMPBELL TOOLS CO., 2100-
D SELMA RD., SPRINGFIELD, OHIO 45508, 1-513-322-8562.

4" METAL Cuitting Lathe $125.40. Taig, 12419 Nightingale,
Chandler, AZ 85249

CABLE TV “Boxes”, “Descramblers” and “Converters”
Buy Direct From Factory Wholesaler & Save A Foriune. Have
make &nd model number of equipmant used in your Brea

ready. All systerns fully guarantesd. Call us last. We'll Beat
any Pricel Four Star Entertainment 1-{B00) 453-7482

PLANS For Used Hot Water Heat Exchanger To Prebaat
Incaming Cold Water 55.00 To: Rinfret, 28 Granite 5t., Wes2
Warwick, Al 02853 —0R FOR PERFORMANCE DATA SASE.

CONTROL Your Electric Costs. Send $5.00 For Cost
Analysis Package To: CAJ Enterprises, Box 1151, Culpeper,
Virginia 22701

DEPENDABLE FULL-TIME, HIGH-OUTPUT ELECTRICITY.
Low investmant, $25month operation. Free Details. More
Powar, Box D, Manzanita, OR §7130.

CAMPERS & TRAILERS—KITS, PLANS

BUILD YOUR OWHN - Travel Trailer - Fifth Whesler -
Maotorhome - Camipar - Pickup Cover - Plans - Patiems - Kits -
Catalog §1, Glen-l. 9152 Rosscrans, Box 1804RVI,
Baligwer, CA 90706,

WIND/SOLAR Electric Systems. Electric Tractors. COM-
POSTING TOILETS. Propane Rafrigarators. Solar Cookers.
Grain Milis. Efficient Lights. Catalog $4. Kansas Windpowar,
A1 PM, Holton, KS 66436

172 TRAILER PLANS Molorcyels, Utility Car, Construc-
tion—5trong, Streamlined, Easily Built. Catalog $4.00. {Fe-
fundable). Tag-Along, Box 15107, Satem, OF 87309

(Cantinued on next page)
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SOLAR & ALTERNATE ENERGY
L] |- -
NEW! BUILD AMAZING LIOUID PISTON ENGINE from

pipa fittings. Exsy plans, Free information. ABCO, Box 306
MG, Seminary, M5 30479

FREE ENERGY! Fusl-lsss molors and generators. HAA,
ZREPM, Bowling Green, MO S3334-3350

AR CONDITIONING & HEATING

BUY FREON R-12 AGAIN, Exsy Home LICENSING. §14.00
to: WESTCO. P.O. Box 187354, Dallas, Texas 752168

AR COMDITIOMING. Simple Maintsnance And Rapair
Manual $500. Brico, PO. Baox 214, 18034 Venlura
Boulevard, Encing, Los Angales, California 81316

SOLAR COLLECTORS YOU CONSTRUCT. Send Stamp.
10608-PMT Hayvanhurst, Granads Hilla, CA 91344

COGEMERATE Electricity and Profit Fres Details and
Benus Reports Send $2 pdh. Cogen. Box 221, Addison, IL
il

DO IT YOURSELF

BELT BUCKLES for coins., stones, jowalry mountings. cuf
stones, clock works. Wholesale catalog §1.00. Eloxite. Box
T28, Wheatland, Wyoming 82201

MAKE Alcohol Fuel, For information Send $39.85. Palmer
Enterprises, P.O. Box 392, Northpart, AL 354 76-0062

HEATING, FUEL SAVERS
PORTABLE KEROSEME HEATER REPAIR. Easy step by

30 FROM ANY 35MM CAMERA! instructions. Special
Viewar $27.00. Aliman, POB 34, Newion, MA 02161

UNDERGROUND SPRINKLER |nstallation Manual Do It
Yourssll And Ssve $10.00. Greengrow, Box E12, North
Battleford, Sask. Canada SGBA 273

stop instructions S100SASE. Lewis, Box 231, Salisbury
Milks, NY 12577

mhmgunmilmmﬁ
{m&mm BAb-433,
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ﬁ BLUEPRINTS. PROJECTS
SPEAKERS, Uniqua Design, Plans Instructions,

STERED
$15.00, Information, LSASE 55 Systems, 7524 Lawrance
Rd., Baltimore, MD 21222

INTERIOR PAINTING MANUAL Do it Yourse!! And Save 74
Pages Easy Imsfruchon. 25 Yeams Exparience £14.95 in-
cludes Shipping. Bills Painting, 126 Schiller Ave.. Syracuse.
NY 13203

MAKE Your Bathtub A Hoalthiul WHIRLPOOL Without
Toals! Ingtructions $10.00. L Sacket!, Box 45, Spring Grove,
PA 17382

INSTALL Your Own INGROUND POOL For As Low as
$1685.00. Cheswick Pools, Route 20, Cheswick, PA 15024
412-274-6400.

MODERM ARROWHEAD Making Information $1.00
Commona, Box 5012-M, Central Point, OR 97502 (503) 664-
1851,

PYC GARAGE PLANS Free Information Write: Garage,
5081 Stone Trace. Stona Mountain, Goorgia J0083

meMﬂMHHMrbIm1mmu
Inexp e and sfiective Instrisctions 5300 Praseres

PROFESSIONAL WET SAW - [naxpensive. Constriction
Manual, $10.00. Tileman, Box X308, Missoula, MT 50806

BIRDHOLISE Plans - 5 sasy designs for fun or profit. §7 o
Easy-Builld Workshop, Box 207, Chilliwack, BC, Canada VP
BN

GOLD PROSPECTING - BUILD DRAYWASHER with ply-
wood, Detasl Drawings. Send 510 to: Bowser, Box 1146,
Upland, CA 51785

PLAMS, 10 Simple Homa Improvaemant Projects $10.00,
Pians, P.O. Box 90461, Columbia, 5.C. 26290

BACKHOE! Monsymaker, , car-towable,
Essy consiruection drawings, wideo. photos. Mo machining
required. Firs! unit operating 5 years. Brochure: CADPlans.
Box D606, Daleville, VA, 24083-0606, TO3-832-47T58

LEAFTECH- STOP LEAF-SPRING LATERAL FLEXIONI

Greai handling! Safer! No welding! Ordinary hardwara!

Instructions for Laaf-spring Cars, and

Pickups. $5.00, John Scatchard, Box 1345, Breckenridge,
OO 80424

FIREPLACE bwiicws pattarn and directions - 58.00 (MN
rasidants add $0.52). Fillen Jones, HC 76 Box 16, Backus, MN
SE435-3410

NEWLY INVENTED! Pressurized, AUTOMOBILE, Inierior
Insiructions $8.85 Ganes 28

Beverage Dispenastion
Kamaa, Mastic, NY 11850

F'ﬂld Box 832, Bonham, Texas 75418

VIDED Taps Aepasr K. Make quick, permanent mpairs
VHS & Beta Total kit $8.95 + 12 40 shipping. BIMA, Box 905,
Wastmingter, CA 93883

MEED HELP Figuring the Cost of your Advartisement??
Cail us a1 212-645-T16T or sond us a FAX (212-586-5562) and
warll FAX Back with a Price Ouoto.

ARTS, CRAFTS, SUPPLIES

“GETTING Started i Stained Glass ™ §1.000 Whittemars,
Box 2085T, Hanover. Mass. 02325

CLOCK 'WORKS, beading supplies, rockhound supplies,
bell buckles, cut siones. Wholesale cataiog $1.000 Eloxite,
Box 729, Wheatland, Wyaming A2201

WELCOME TO CLOCKMAKING! FREE SHIPPING. FREE
CATALDG. 3 quartz clock movemants with hands & hard-
ware—only §9.95! Order #71181 (V4" shatt length), #71182
{27, #71153 W] Send paymant: KLOGKIT, Depl. PME],
P.O. Box 542, Lake Genova, W1 53147-8881. America’s
Laader in Clockmaking Supplies. 1-800-556-2548,

MiM-Ouartz Clock Movements as Low as £1.751 Postera,
spoxy, wideos, kits - over 2000 items! Color wholesals
catalog 33,00 [credited). Steebar, P.O. Box 463-P, Andover,
MU OTE21-0483,

POATABLE PICMIC TABLE from one shesl of plywood.
ideal for picnica, camping, ihe beach, or emall patics. For
infarmatien on tabke and plans write: DAE Publishing, P.O.
Box 1387, Ewa Beach, Hi 987065387

BACKYARD ROLLERCOASTER - Easy to Build, Rides
Two, Professional Plans §12.85. Powers, 4365 Northlaks,
Pailm Beach Gardens, FL 33418

DETALED PLAMS 10"« 18" Storage’Shop Send 52.00, For

Information; ELA Designs, Box 2784, M. Vernon, WA S8273-
Tred PM

HOUSE PLANS

FLOOR PLANS - 18 sxciting homa lloor plans only 55.001
Libarty Homes, 48 Taunion Green, Taunton, MA 02780

TILT SASH BALANCES modernize your old windows.
Easy installation. Economical Narflex Corp., TE58P Grand
Ave., Elmwood, Park, |L 60635, TOS-453-4043,

RUBSBER, plastic compounds, techmigues, sources. Free
information: Castcrafter, Box 168588 (AD), Memphis, TH
38186-0588

CASTOLITE Liquid Plastics. Crysial claar, colom For
casting, smbedding, coating, fibergiassing, repairing and
reproducing with our Mold Making Supplies. Catalog $2.00.
CASTOLITE, Dept. S3LPM, 4915 Dean, Woodstock, IL
[
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CARTOONNG, COMMERCAL ARTS,
SIGN PAINTING

FREE sampie plus catslog. Jefferias, 3480 Middiabalt,
West Bloomiisld, M| 48323

50 DIFFERENT Oild U.5. betwean 1881 and 1933 - §1.00, Ed
Aoush, Box 3734, Mansfleld, Ohic 44007,

QUALITY LS. starmps on approval. Nos, 102 E. Park Dr.,
Kingsport, TN 37660

200 Breathiaking Stamgs - 25 Countries. Only §1.00 with
Iniesl bargains and sensalional approvals. MeoTrends,
M183, Box QE3F, Toronio, Canada M4Y 2NS

ESRAEL 15 Different 10¢ Approvats. Sam Chazen, Box 858,
Deiray Beach, Florda 33447

“PENNY Stamp Approvals,” Regardiess Catalog. Kloster.
4164 52nd 51. San Diego, CA 52705

PLAYS, SONGS, MANUSCRIPTS
SONGS, POEMS NEEDED! Cash Royaity, Recordings,

Publishing, RadinTV Promobions, Bmﬂm Music
Productsons, Box T438PM, Saresote. FL 34278

LEARM to re-uphalsiar! with videos, Tomlen, P.O. Box
26, Meyo, MD 21106, (410) 95E6-4228.

ACCORDIONS, COMCERTINAS, Bution boxes, new, used,
repairs, trades, onedit cands. Castighione, Box 405, Warren,
M 46090 Catalogs 313-T55-8060—800-325- 1822

ACCORDION Top Brands, Cordovon. Buy dirsct Treman-
dous Discounis Trades accepted. Free brochurs PM.
Accordion-0-Aama Ing,, 307 Tih Ave., New York, MY 10001,
Phong 212-675-9089

INSTRUBIENT Kits' Bulld Appalachian and hammered
dulcimars. banjos, mandoling; even harps, harpsichords
Froa Catalog. PM Hughas, 4419 West Colfax, Denver, CO
BO204

TIME MANAGEMENT COURSE - Audio cassatte on "How
To Ged Miore Done With Less Time And Effort”, Gain time for
goals, sisure, hobbees. Conquer procrastination, Guaran-
lesed Aush $10. Move Any Mountain, TE00 Gresnhaven #4,
Suite 108, Sacramenio, CA 95831

HONRESIDENT UNIVERSITY DEGREES. Bachelor's. Mas-
for's, Dociorates. Accredited, inexpensive, 1asl Credit for lite
exparience. Frea sixisen page booklsl Dr. John Bear,
Cosiedoat & Bear Book Sales, P.O. Boax B26PM, Banicia, CA
G4510. (800) BIS-BE35

TERMPAPER assistance. 19,278 papers available! 306-
page calalog—ush §£2.00. Research, 11322 kdaho, #206MK,
Los Angeles 90025 Tol-Free Hofline: 800-351-0222
(Caldfomin: 310-477-8226)

LOCKSMITHING, Universal School af Master, Correspon-
dence and Shop Training. Box 2146528, Sacramento, CA
f: g

52 LESSON Caroon Course. Markots, §500. Hartman,
Box 30367, Lincoln, Mebr. 68500

MAGIC TRICKS, JOKES,
VENTRELODOQLESM

VENTRILOOWIST Supplies, Instruction.  Information
FREE! Dumsmy Catalog $2.00. Maher, Box 420-PRL Littbaton,
Colorado BIME0.

FREE! World's Leading Movelty Catalog. 1600 Jokes,
Tricks, Science, Spors, Hobbies. Johnson-Smith, F-01,
Bradenton, FL 342068-5500

ANTIOUES, RELICS, ETC.

FREE List to Senous Cofiectors, 300,000 Indian Arifacts,
Spoars, Pots. 50,000 Minarals And Fossils. Caddo Trading,
Box 85§, Murfreesboro, Arkansas 71958

PARALEGAL GRADED CURRICULUM. APPROVED homa
abedy. AMordable. 100 years experience. Frea catalog 800-
B26-9228. BLACKSTOME SCHOOL OF LAW, PO, Bax
ET1448, Dept. PM, Dallas, TX 75287

FREE YIDEQ External BABS. MSMBA. PHODALAWAC-
crodited, financial aid, (B00) B38-1542 La Salle Unmersity,
Dept. #817, Mandeville, LA TO470-4000

COLLEGE Money! Guarantesd! Na ACT, GPA, ar naed
requiraments! Free Details; American Scholarships, PO
Box 5058, Harrisburg, PA 17110-5058

LEARMN How To Apply Fead-Back Control To Halp Rebuiid
Amarica. S5end Long SASE To: USA, Box 4127, Hialeah, FL
TN 402T

UNIVERSITY DEGREES Withou! Clesses! Accrediled
Bachalor's, Master's, Doctornies. Free RAewasfing Factsl
Thomon-FM3, Box 4ATOBSE, Tulsa, OK T414T.

FREE Ph.0ul Degrees| Ministerial Licensa! Hypnosis,
g;cmuum PULC, Box 2TEZE5-M, mﬁ

100 - USA Commemoratives $1.00 WORLDWIDE AP-
PROVALS. Kenos, 118 SE Whitmomne. Port 51 Lucke, FL
34054

FREE Ciant Bargain Stamp Catalog. Full Of All The Latast
Oiterings On Warldwide Stamps, Accessaries And Supplies,
Bassball Cards, Postcands And Banknobes. Plus You'll Re-
caive Stamps On Approval. Buy Only Wikat You Like, Reburm
Balance, Sabsfacton Guareniessd Jamestown Stamp
Compary, Ine., Depl. EIIPM, Jamestown, NY 14701-D019

HOW A TRAINTIOMAL BACHELOR'S, MASTER'S, ﬂ'i.D.
AT A DISTANCE. COURSEWORK by correspondance and
independert study, AESEARCH supervised by distin-
guished faculty. EVALUATION by thesis'dissertation com-
mittees. EARN a recognized degree. No required residency
—nib gommuling. Sall-paced program — reasonable tuition.
Crear B000 active gradunstes woridwide, FREE [NFORMA-
TION. COLUMBLA PACIFIC UMIVERSITY, 1415 Third 51,
Dapt. 8, San Aatael, CA 84901, 8002270113 (Califarnia 800-
552-5522) or 415-458-1650,



HELP: AC. 2, HEB. 10; JASS. 1708 Fredricksburg Ave.,
Lakeland, FL. 33803

ACCUSEARCH Specislizes in Thorough, Prompd, inex-
penalve Patent Ssarches. 1-B00-393-5468.

B3P TRACER CAREER - Private Investigator And Surved-
lance Technigques Training. info. $2.85. Express, P.0. Box
4282, Unhsarsity Park, NB 88003

SCHOOLS

REGISTERED PATENT ATTORMEY. D.A. Kettleairings.
Free information. 1-800-968-T577.

AVDID “SCAMSE" - Free Governmen! reports expasing
invention marketing companies. 1-800-425-57T8

BELTS, Buckles, Hal Taca, Jewalry, Mare. Complata lina
fast seliars. Big Profits. Complete dealer set up. Color
catalog §1.00. Anchor, Box 3958-PMA, North Providence, Rl
2911

WHOLESALE Supply List 59.38, For Details Wrile: The
Davey Co., P.0. Box B9, Epping. MH. 03042

HIGH SCHOOL AT HOME, ND CLASSES. LOW MONTHLY
PAYMENTS. INFORMATION FREE. EST. 1897, CALL 1-800-
228-5600 OR WRITE AMERICAN SCHOOL, DEPT. #1345, 850
E. BTH ST, CHICAGO, IL 60637

DETECTIVE Home Study Course Free lapel pin, cartif-
cale, groatl future. Prolessional Investigator School, Depl
CP, P.O, Box 41258, Loa Angedes, CA 90041

ALASKA EMPLOYMENT - fsherses. Earn up io 5800+
weak in cannaries or $4,000+/month on fishing boats.
Seasonal or Year-Aound esmployment. For employment
program call 1-206-545-4155 ext. ABJN3

GUARANTEED WORK) Assermnbie sasy producis at home!
Excellont pay| 1-800-377-6000 axT035

JOIN MERCHANT MARINES Good pay, meals, banedits,
travel. Call Mow, 24-hrs: 1-800-410-0444

WORRIED ABOUT YOUR FUTURE. Become A Flight
Anendant, Detailed Informalion. Sand $38.00. ML Publishing,
11000 Gervais, #511, Montreal, Quabée, Canada H1G BCT.
Sorry, U.S. Ordars Accepied Only.

FREE heip for inventors! No charge for proteciion forms
ared informaticn kit, Affillaled Invenions Foundation, 1-800-
S25-5685

INVENTIOMS, ideas, new products. 'We submit to indusiry.
Call 1-4800-288-4DEA.

save thousands! rrath-
od! Nonprolit erpanization, Free information 24 hours: 1»
BOD-B46-3228.

. senvd idaas 1o strangers| Awoéd ripofis -
protectionmarketing

ALL Mew ideasProducts Free Patenting, divelopment,
lizensing package, call Davison & Associgtes 1-800-577-
6382

INVENT SOMETHINGT Frea Eureka Solutions Internation-
al invention/ides package provides unigue marketing infor-
mation. 1-800-547-7TBAS,

INVENTORS! Lat Us Guide You Through The inventhosn
Process. Free Details. Congeptor Comporation®, T08 Solana
Avenue. Albarry, CA S4T06

FAMOUS HAME REPLICA WATCHES. Swisa Quality. Be-
low Wholesale, Brochure, 1-800-553-4334.

MAKE Rubber Stamps. Highly Profitable. Free details
Stamper, POB 22809 (GX), Tampa, FL 3622

PRINTING PRESSES, RUBEER STAMP
OUTFITS

BARCO Printars Type Or Rubber Stamp And Foil Stamp-
ing Catalog. %200 Each Refundable Box 1011F,
Bensanvilie, 60106-8011

AUBBER Stamp Makers. Lettarprass Printers Supply Cal-
alog. 5200 Deductiote. AcmadStar, 1720 N. Marshfisld,
Chicaga 60622

TYPE for printing and stamps. Catalog $2.00 daductible.
Cluaker City Type, AD. 3, Box 134, Honeybrook, P, 15344

PRINTING Frasses, Typa Supples. List §1.00, Tumnbaugh
Supply, Mechanicsburg, PA 17055

INVENTORS: Free information on offering your imention
for sale. Keasler Sales Corporation, C-5-F1-3, Fremant. Ohio
A3

EASY ‘YWork! Excollon! Pay! Assemble Products Al Homas.
Tall Frea 1-800-467-5566 Ext. 5004

ASSEMBLE Owr Devices At Home We Pay up 1o $600.00
wealdy. Free Information: Technix, 4173 Main Streed, Suite
300, Bridgeport, CT (G606

GUARANTEED Work| Top Pay| Assamble aasy products
at homa, 1-800-37T-6000. Ex70030

$329.84 Wenkly, Assembling Our Products Al Heme. Toll-
Frea: 1-(800] 333-3234

EXPERIENCED imventor teaches, guides, advises, warms
130 pages, $11.50 |risk-free) plus §3.50 PAH. A. Hall, BOD
Watarioo, St. Clair, MI 48079

INVENTORS' NGEST. Amaerica’s Only Inventors’ Mags-
e, $H0Ayvenr. Satsfaciion guarantesd Frea palen manual
1-800-525-58A5

POWERFUL VACULM Cleaner, in Home, Cor, Travel $8 +
53, Brochure 52 (deductibde). Trace Inc., Box 8478, Mission
Hills, CA 81346

MEED MELF Figuring the Cost of your Agvertisement 77
Call s a1 2128463167 o mdu.nm{l'll-w-ﬂ
we'll FAX Back with a Price Quote.

ummmm

PRIVATE INVESTOR Wants To Invest In Your Producial
Ideas. 31,000 o $500,000, §13-921-8029 (Recorded Detaits)

INVENTORS Don't Be Foaled - Call Our inventors Club 1-
BOO-466-1T753

PROTECT YOURSELF Stop Burglars Bafore They Raach
Your Homa! Amazing New Portabile Alerm is Great For Patio,
Garage, Apartmant, Travel, Homa, £34.95 Free Brochure,
1-800-853-6027

CLEAN and DRY THOSE QILY SPOTS FROM CONCRETE
FLOORS All Natural Minaral Oil Absorbent. 1 Lk, Tub S175,
Includes shipping. Oll Eraser Company, Box TE21, Mew
Castie, PA 16107

SAFETY STROBES-Personal Hand Held Sircbe, Usa In
Emergencies In Boats, Cars. Campers, Etc. 344 .95 Includes
SH. Several Types—110V, 12 Voits DC. For Ordaring Or
inta.-Satety Lighting incorporated. 120 Wast Deadtall Aoad,
Greenwood, SC 20543,

HIQHEST CASH lor Gold, Jeweiry, Gold Teath, Rings,
DCiamonds, Walshes, Silver, Platinem. Madl Articles Today.
Frana gift with Information. Chicago Gold & Precious Metais,
10 South Wabash, Dept. 158, Chicago, B0603,

REPLICA Swisa Walches Basi warranty, prices, guality,
sarvice, quaranitess, (404) GE2-D600

INYENTIONS DEVELOPED & MARKETED. Licensed Pro-
teassonal Patent Engineer, US. Palent Office Formear Exam-
Inar. Manufacturers Aepresentalive. Patmart. Suite 702PM,
Woolwarth Bldg., New York, NY 10279,

MVENTORS: If you hawe an inveantion lor sale or licensa,
wiite for free bookle! esplaining how we can halp you
Kesslar Sales Comp., C-54W-3, Fremont, Ohio 43420

FREE Information Packnt! Professional and inaxpensive
PATENTING and Marketing Services. New product ideas
with protetype or schemafics prefermed; but not requined.
Concapt Matwork: (800) B35-2245 Extension 197

PATENT AND DEVELOP Your invantion. Regstared Pat-
ent Agent and Licensed Professional Enginess. Send for
FREE PATENT INFORMATION Every ivvantor Should Have
Richard L Miller, 12 Parkside Drive. Suite-M. Dix Hills, NY
11T4E-4BTE. (516) 400-4343

PATENT IT ECONOMICALLY! Free detalis. Licensed since
18058, Aaner Associates, 2008 Fondulac, Richmaond, VA
23029,

WORK DIRECTLY WITH
REGISTERED PATENT ATTORNEY
AND ENGINEER

WITH mrly-two yeam combined engneenng and pafont
mpenonoe. LS. and inlammationg! patonl sopkcations. PATENT
ard DEVELOP your oea wan iha expanance ol an egpart Call
or wie ko fres CONFIDENTIAL DISCLOSURE, RECORD OF
INVENTION and 146 PAGE BROCHURE. introduchon (o indus-
'_.'. Maneting Flans. Chemsaas Production, Prolotypes and
PResearch Readly Avalable Also specialining n Copyrignls and
Tndemans LESS THAN ONE HOUR FLIGHT TIME TO LS
PATENT OFFICE—TOLL FREE FROM U.5. AND CANADA
BOD-367-TT48 o wrie: MICHAEL |, KROLL Patient
Attorney, US. Palant regisiralion #26 755; 171 Siftwell Lane,
New York 11791 Ouisde LESA (518} « 367-TTI7 -

FAX: [516) - GB2-2TET.

INVENTORS! Can you patent and prafit fram your idea?
Call AMEFRICAN WNVENTORS CORP. lor free information.
Sarving irmeniors since 1975, 1-800-338-5656.

THE Logical Process®: Invenions, Call for fres sovica.
Youur first siesp v imporiant Complets palenting and market-
ing service. APSI| in Wash. DC S00-458-0352

PATENT SEARCHES, FREE DETAILS. PATENTFINDERS,

SUITE 185-C, 3230 N STREET, NW., WASHINGTON, D.C.
20007

COUNTRY REAL ESTATE CATALOG—LUnited Mational's
MEW catalog faatures over 200 pages of the best country real
astale bargaing across Amarical Wilderness lands & retreats,
farms. ranches, historic homes, waterfront proparties &
more. Send $4.95 fo: UNITED NATIONAL REAL ESTATE,
ATO0-PM Balleview, Kansas City, MO 64112, Or call 1-800-
Bed-1020, Visa'™MG acospbed.

GOVERNMENT HOMES Irom $1 [U repair). Delinguent tax
property. Repossessiona. Your area (1) BOS-962-8000 Ext
GH-20024 for curngnt rapo list,

CALIFORMIA Land $50 Down. $50 Morthly, PM, Box
35291, Los Angales, BO0AS5

“SELL YOUR HOUSE YOURSELF & SAVE OR MAKE
MOMEY." Prolessional shares sacrefs $8.95 includes sh, for
bookdet to: B, Harden, Dept. SHY SPM, Box 260118, Littketon,
CO BO1 260116

ARKANSAS - FREE CATALDG. HATURAL beauty. Low
taxes. The good life fior famifies and retiremont. Fitzgerald-
Oisen Reaflors, PO, Box 237-P, Booneville, AR T2327. Call
tolltrea [B00) 432-4595, Ext. B41P,

HORTHERM IDAHO, 510-20 ACRES. Baautiful Morhwaes!
forest and lake country. Hunting, Fishing, Recreation. Fe-
tirement. FREE orochure. NATIONAL ASSOCIATED
PROPERTIES, 1111-ME Sherman, Cosur d'Alena, Idaho
BIBT4. [208) BAS-B1R1

GOVERMMENT Land now available for claim. Up to 160
acresperson, Free recorded message: (T07) 448-1887.
[4KET)

MATIOMAL CLOCK REPAIR Prolessional Repalr Studios,
Modarn, Anligue, Fres Brochure. 1-B00-355-CLOCK.

BURIED TREASURE - Sonsitive sguipmant allows locat-
ing from distance. Brochune free. Simmons, Box 10057-MA,
Wilmington, NG 28405

FREE Inlormation Sigrier & Alternator Rebullding. Box
422, Seymaur, TH J7TB6S
PLASTERCRAFT _.. Profitable Home Business 3000

Molds Availabla. Detsils Lynnatte, 6251C Mantpari, Menior,
Chio 44080

AGENTS WANTED

EMBLEMS, Pins. Koychaing Made-To-Order, 34 Wesks
delivery. Daisy-PM, P.0. Box 8-85, Taipei, Taiwan, F.O.C.
FAX: B86-2-3576445

IMPORT-EXPOAT opporiunity, profitable world-wide, mail
ordar businass from home, without capital We ship plan for
no risk examination. Experiance unnecessary. Free Report
Mallinger, Dapl. HI700, Woodlend Hills, Callfornia 51387

295 DALY “CHROME PLATING" Auta Parts. Moborcy-
cles, inaxpansive, sasy. (Frea) infermation: Chrome Plating,
Box 2285, Waldor!, Maryland 20604

LET The Gowernmen! Finance your small business.
Granisfoans fo $500.000. Free recorded message. TOT-848-
BEO0. (K3

JOIN HOME-WORKER'S ASSOCIATION —Gat FREE lisis
“legitimale” companies ofering home-amployment! Write:
Association - PMBE3, Alexandria Bay, New York 138070280

BE YOUR own boss! 1001 fast, sasy ways 1o make money!
Frestt! Aush name, address Money Making Dept. PM, Box 2,
Studio City, CA 91614

VENDING MACHINE INSIDER SECRETS. Free Nawslatter
Teily All Call: 1-800-221-6066

LOG HOME nemmmnuulm PluIMInu
a1 Brentwood Log Homes for free information. [800] 264-
LOGS [5647T)

[Continued on nexi page)
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BUSINESS OPPORTUNITEES
fram

20148 Products, Direct . ..

T¥-PE3, Shalimar, FL J2578-0738,
ALUMINUM SCRAP - Rocycle Yoursel! - MAKE §25.00/
POUNDIN Frea Informaton. Amenscrap - PMES3,
Alpxancinia Bay, New York 136070127

TAMWAN, PHLIPPINES,
Freabies! Echo, Box

NSTRIBUTE Unique Electronic Product. Manuischsres,
Bowx 28307, Kenneth Chy, FL 33709

PART-TIME, Money-Making Opportuniies Bookdet. $4.00.
Lunn.1mm..is.mmw FL 32404

51,000 WEEKLY AIR TOOL REPAIRING. Free Details, Box
534, Wichita Falls, TX 78307

TAKE PICTURES for profit. Camera Ventures, Box 771,
Lamar, C0 81052

BG PROFTS] REPAIRING WINDSHIELDS and plate
glass. §70,000 yearly. Call 1-800-841-4537 for FREE details
Gilass Technology, Inc., Dept 8P, 434 Tumer Dr., Durango,
SO 813m

MAKE homemade “How-inopportunity™ booklets. Mine
hava sarmed $436,007. Monay never siops. Froe information.
Bookiets, 507) Oak Drive, Frisndswood, TX 77546

HOMEWORKERS DESPERATELY NEEDED! But don't get
caughl lin the homework frmud rap! Hundreda of legitimate
compankss want [0 employ you now! Fres mport| Long
SASE 1o: Consumar Natwork, Depl. P2, Box 8138, 5t. Paul,
MM 55108,

BE YOUR OWM BOSS. REPAR CRACKED WIND-
SHEELDE. I's sssy. We'll tach you how to start and run your
own business. Kesep all the money you sam. Pabented
Equipment. FREE valuable reporl Call 1-800-321-2587.
Glas-Weld Bysisma, Inc., Box 5755-D, Bend, OR 57708

BUMPERSTICKER Printer. Cheap, simple, partable. Free
datails. Bumpar, POB 22781 (GC), Tampa, FL 33622

PROFITABLE Godd Foil Printer. Personalize business
carda, pancils. matches. Froe delails. Gold, POB 24588 (GC),
Tempa, FL 33823

HYDRAULIC JACK REPAIR MAMUAL, CATALDG 510000
HYDRALILIC PARTS SUPPLY, BOX 4157, BROWHSVILLE,
TENAS TES-415T7

RECYCLE METALS. MO, NOT BEER CAMNS! Easy 3458
weakly| Frea information. Recycler, Box S804, Frankiin,
TH 370681804

PLAMO Tuning quickly leambd with homa study courses.
Diploma grantsd. Amercan Tuning School, 17050 Telfer
Dirtvn, Mongan Hill, Caftl. 95037

MAKE YOUR DREAM COME TRALUE, EARN §75,000 YEAR-
LY REFAIRING CRACKS IN WINDSHIELDS AND PLATE
GLASS. MOT REPLACING THEM. CALL 1-800-828-8520 (U3
CANADA): THE GLASS MECHANIK, 5313 NOB HILL ROAD,
FT. LAUDERDALE. FL 33351

LEARM Sewing Machine Repairing Men, Women
Lucrative Profila. Gresslin Comespondenca Schoal, Box
5104, Sponcar, lowa 51301,

NEW] GROW EXPENSIVE PLANTS. SELL FOR 2,000%

PROFT. Frea information. Growtiz, Boux 306-M8, Saménary,
MS 39470

GUARANTEED: EARN $100.00 PER HOUR REPAIRING
VCA'S. MO ELECTROMIC EXPERIEMCE MNECESSARY.
MOST MALFUNMCTIONS SBMPLE MECHAMICAL DR ELEC-
TRO-MECHAMICAL START REPAIRING THE FIRST DAY
CALL 1-B00-8R2-5877 O WHITE VCR MASTER SERWICE,
2001 Danison, Denton, TX 76201

$10,000 MONTHLY TAKING PHOTCS At Home! Pholopra,
1611 Crenshaw #235M, Tormnoe, CA S0501. Recorded Into:
F10-5450957

BIG MOMEY REPAIRING AUTD WINDSHIELDS, Suppiies
and information. Orubba Glass Psich, PO, Boa 243,
Monticelio, AR T1655, 1-800-243-2313

§1,000°5 WEEKLY MAILING LETTERS. GUARANTEED!
Free postagesupplies. Free details. Gonisis, Box 215-PM,
Birookdyn, NY 11204

REPAR VIOLINS, your apartment, earm 530,000 year.
Complate course, Iour instaliments, 515 sach. Learn quickhy,
start working. J. Long, Box 485, Buffalo, N.Y, 14240-0405

HOME Assembly Work Aveilable Guaranissd Easy Mon-
ay| Froe Dotails! SASE. Homeworker, Box 520, Danville, NH
ga81e

PRIVATE INVESTIGATION TRAINNG! B5G INCOME] DWH
BOSS! FREE INFORMATION. PROBE, BOX (PM) I3,
BEVERLY HILLS, CALIFORNIA 802132131

BUY Wholesala! Durect from factories, Hong Kong, Tal-
wan, Phillippines. Free Report. Key-Ways., Box 86884-PM,
Portland, OR 572856

EARM 350,000 PER YEAR With Your Own Compiter
Chaaning Business. Free info (B00) 252-40:50

$2000 in Green Cash Weakly! S0 Simple Youll Quit Your
Job| $2.00 SH. Meato, 31712-24 Caséno Drive, Suite 1P, Lake
Elsinora, GA 82530

SUCCESS in the recycling business! Laam the how-io's of
ong of Amarica’s fastest growing industries. Sand 85 for info
te: Eva Ing., PO, Box 357, Delafieid, Wi 53018

SELF-PUBLISHING. 1,000% Profit! Free details on mpro-
duction rights. PRS, Box 31835, 5an Francisco, GA 94131-
&Bs,

MAKE S100MA. AT HOME. .. . In Your Own Advartsing
Specialty Business. Supply Co.'s wThair NamaLoga On
Pens, Keychains, Golf Balls, Elc. Send for Free info. BASCO,
8351 Do Soto Ave.. Dept, B-20-57. Chatwworth, C& 31311

BiG PROFITS - Buy From Manufacturer Homa Alr And
‘Waier Fittration Equipmant and You Resall For Huge Profits
Main Filter Tech, 808 Great SW. Factory, 1314 Texas,
Houston, Texas 77002

TYPISTS - Hand Addreaaing. $500 Weekly possible! Write:
Mational, Box 104 - PM, island Park, New York 11558

$12,000 Possible From 100 Squans Fesl Growing “While
Godd”. Nichols-B65, Box 27768, Memphia, TH 38127

MAKE 525,000 by opening bank account! Amazing Re-
cording reveals datails; (215) 672-9532 Ext. 100

BROMZE BABY SHOES! Homa Business makes money!
Froo Lieraturs. 1-500-288-9018

MALORDER Books. 1,000% Profit. Selecico, Box 1140,
Claarwater, FL 34817

$1.000 A DAY if's Simple & Essy. Send $10.00. Dennis
Fischer, 1054 Mt Vernon, Lake Forest, IL 60045

S500.00 FROM OME SACK CEMENT! FREE Fictura Proof
BRINCO, Box 401082-M, Hesperia, CA 52340
ON Yo ACRE] New Hydroponics - indxpenes,
plassant, practical! Fres information, Robin's. Box 681804,
Franidin, TH 370681804

DONT BE FOOLED. Opportunity ads. What's actually
offered 7 FREE informaticn. Mariner Publications, P.O, Box
84817, Virginia Baach, VA ZMET,

VENDING For Success — How To Gat Startsd, This 50
page inlormation-packed manual is the BEST guide on the
markel today! A MUST for anyona thinking of thair own
vanding busness — Retiress, Teachers, Working Folks or
Managers — All Wil Benafit §1895 Ck or M.O. BBB
Member — Satistaction Guaranieed! American Baisiress
Consultants, P.O. Box J00-428, Drayton Plains, M 48330
Dazs

BOUNTY HUNTERS DESPERATELY NEEDED! Maticral
Association Has Openad s Membership To The General
Public. Locate Bail Fugitives Mo Experience Faqubned.
Loarr How! 1-900-588-2008 Ext. 228, £2.00 Min/S Min., TT
Phone, Ower 18 For Membership Package, mumu
HABBI. Box 7750, Council Blufts, lowa 51502

39200 From Squar Fool Plywood. (Huge Demand)
5100 (Refunadablel. Woodwin-Pid, POB 858, Bridgewsber,
Mass, 023240850

QUARTER MILLION DOLLARS YEAR In Air Compressors,
Air Tools, Fres Prool. Write: Birmingham Compressor, 1318
2nd Sireal Nortfvenst, Birmingham, AL 35215

580,000 From Ona Acrel GROW GINSEMG. Lse's, Box
GAZTE-PMM, New Augusia, indiana 46288

MAKE genarous monthiy commissions wholssaling ATET
long-disiance, 24-hour recarding. {312) 2755455 Ext. 1508;
BNC, 98, 5250 Morth Broadway, Suite 132, Chicago, IL
BG40

KHOWLEDGE — WEALTH, GUARANTEED! £20 Ways for
king waalthl Mot satisfied T 80 day retum, retund +§11

EARN 510005 LISTEMING TO MUSIC Start Now! Free
Datailed Fapor. Adobe, Box 362, Arrey, New Maxico 87300

Sand C/M.O. to DLW, Beck, 22621 Lake Forest #100-301A,
Lnie Forest, CA 82630

STAAT A Million Dollar mail croer business. Wae drop-ship
2965 beai aslling products. Lowesi balow wholesals prices.
Irnemediate dedbry. home business opportuni-
ty. Frea Book SMC, 8401 De Solo Avenus, Dopt. 20-57,
Chatswaorth, CA 5131 1-4881.

$1,000'S POSSIBLE, FREE. Stamped ervelope: Prograss,
Box 53248, Log Angeles, CA B00SG.

GET AICH! Secret lew smashes debts—brings Cash,
Creditt] Detalls S04 (coin). WealthkitB, Box 2358, PBG, FL
=]

30000 PER DAY for MAILING LETTERS| Detmils S0¢
feoin). Monsymakers/'B, Box 32368, Paim Beach Gardens,
FL 420

HEDN, COURSE WITH FREE VIDEO! MEOMICS, BOX
4410, ARUNGTOMN, VIRGIMIA 22204

RETEIREDI! Dut OF Work, NEED EXTRA MONEY . Franchisa
Tarritonal Guarantea Distribution Sales of Automolive &
Masng Additives. $1800 Investmant in inveniory Cinly, Can
Make You S2000 A Week, In Spare-time Or Mare Full-Time
For Information Weite: Mariin Super Shot Products, 356
Coney island Ave., Brockiyn, NY 11218, Or Phone 718-239-
Boa1

WORK AT HOME FOR 100 COMPANIES] Directory. Amaz-
Ing. Aeconding: T14-065-4075.

OPERATE HOME BABY SHOE Bronzing business. Potan-
tial unlimited! Kits, Supplies, Slore Displays. FREE informa-
tion 1-813-555-0346

E120.000 Yaarly Sedling books by mail. Recruiting busé-
méas associates. TPCF, Box 4113, Tormance, CA 90510

CURIOLES about the 18 wheeler, intarested in driving ona?
Dnscower the Waorld ol Trucking. Free delails Jonco, B
758, Pepparall, MA 01483

AMATING BOOD% PROFTT POSSIBLE selling EMPAC re-
parts! Mo experiencs necessary] Easy incomal FREE inbor-
mabian! EMPAC, Box 8, Atwood, CO. BOTZ2

510,000 MONTHLY! Bacome S004 manager WITHOUT
INVESTMENT] Application 200 Shparkerg, 2865(F) Mobile,
#15, Cleveland, DH 441 11-2231,

NEW! 2000% PROFITS - in MoldmakingCasting. Free
Information. Castcraftar, Box 18588(MS). Memphis, TN
61060588

52,000 DALY From Your Telephone Answering Machina!
I've made ower 51,000,000 uming mine! (300) ETd-2210.
Racorded Datails

$58 HOUR| One Dary Tralning Frea Infopak. #500-541, 128
E. Colorago Bivd,, Monrovia, CA 91016

WE'LL Pay You To Type Names And Addmssas From
Home. $500.00 Fer 1000, Call 1-900-896-1666 (3148 min/
1yrs. +) O Write: PASSE - XPMSSI, 161 5 Lincolnwary, N,
Aurora, IL B0542.

RECYCLE! (AMAZING PROFITS MADE) Recondilioning
Automobile Batteries! (Fred) Information! Baftery Outlal
Bou 3300PM, Hickory, N.C. 28603-3300.

RECORD VIDEOTAPES Al Home. 35,000 Manthly
Possible. Mo Pomography, Free Details. Write: CMS Video
Company, Degt. 17. 210 Loma Square - #1863, Birmingham.
AL M5

LOOKING FOR IMDEPENDENCE, EXTHA INCOMET Than
become a part of the growing $4 billion dollar coin laundry
Indusiry send $8.95 for infermation bookiet. USCPM, 2403
Woolwaorth, Omaha, NE B8105

GET MOMEY tor your small businesa Send $31.50 for

extensive list of aager landsrs. L Cuartana, 12 W, Willow
Grove A Box 174, Philadelphia, PA 187118,

$1804 MONTHLY Buyfsell used car [spare-time) FREE
Details, Autonel, 507 Oak Drive, Friendawood, TX 77546

VINYL'S whare ihe money &' Professlonalty repair,
recolor furnilure. Cudck, sasy. Two 520 jobs & day
you $1000 & month Homes, cars, offices. nestau
Swant in & fow days Details free, WIP, 2007
tross, Chicago 60618

134 POPULAR MECHANICS

538

DON'T PAY ELECTRIC BILLS EVER AGAIN| Free Datalls.
FiM Tach, Box 154, Midland Park, NJ 0T432-0154

EMJOY AFTERNOONS FREE! 537,000 year. Happy, Easy
Fecession-proal Homework, Fres information. PROFCOM,
P.0. Box 14038, Fromont, Calil. 94539

HOME Business Bulkding ideas| Spare-Time Operation,
Full-Time income) Frese Datads! L, Corbéin, 115 Trenton PL
SE. B2, Washingion, DG 20032

#1 MOMEY Maker spare lime! No sellingl Ho inveatory!
Publicty documented seven weak $18.919 incomal Frea
sudio cassatia and Report reveal everything. Fasl Money,
F11-PM Bryant Place, Ofai, TA §3023

HOW TO DO GOLD JEWELRY REPAIR, Earn SS00WH,
lbusirated, Secrets Revealed, Bookiel 56085, Satisfaction
Guaramiesd. Williams Enterprises, Bow 2115M, Vidor, TX
TI&I0

THIE IS A SCREEMED ADY
LET Your Adverimerment Achieve The Same ENect! For An

HOW 1o creale & good paying job for yoursalf! EARNI
EARNM! EARM! Fres detads. Send SASE To: Howacs
Publicatsons, P0. Box SE3404, Ridgewood. NY 11386

CRAPS. Win consistently Frea infooma-
tion. Lessnau, 178 Ridgelield, Winchesier, TN I728

MAKING MONEY! Over 250 home bDusinesses. Enjoy
Irsadom, prestige. sucosss. Full or Part timea FREE repodn|
SASE Ladmar Corparation, 3280-C #18-201 Sa. Atlanlie

Ay, Dtona Baach, FL 32118
(Continuad on naxt page)




MONEYMAKING OPPORTUNTIES
—M%
MAKING Money Watching TVI Amazing details! Rush
Stamped Envelope And §1.00 Today! A. Jenkins, P.O. Box
264, Tomkins Cove, NY 10586

FREE Book - Baal Siate Lotteries, $2.04 PBH. Finch, 23
Calumel, Buffalo, NY 14207-2001

VALUABLE How To Make MOMNEY Remodeling Your
Home, New Bookle! Tells How. Only $7.95 - quaranted!
Order Today!! Drake Enterprises, 22 Murial, Dopt P#A3E,
Granby, Conn. 06035

PROFITABLE Gold Foil Prenter, Parsonalize business
cards, pancils, matches. Free details. Godd, POB 24986 (GG),
Tampa, FL 33623

ADVERTISE Free 21,000+ Magaznnes, Newspapers. Aadio
& Tedevision, §7.95 Derectory. Jim Coy, 3458 Taussig Street,
San Diego, CA 52124

EASY Business. Earn §1,000's Weekly. Fres detalls. Wiite

oF send mpﬂ addreased aﬂnlnpa: Toddeo, 5386
Broadway St. Box 12036, Mermilhdile, I 46411-2038

BORROW $100-100,000! Fast! Confidentiall Glencale,
Bax 28079, Plana, TX 75026 - 1-800-444-6599

FREE! REMAILERS LIST. AGENTS MEEDED. PS, Box
20656, Zan Amonio, TX 78229

SONGWRITERS! Want Your Music Heard In Mashville?
Dwataits: D08 - 4944262

AT POPULAR MECHANICS WE LIKE TO MAKE IT EASY
FOR YOU. YOU CAN CALL OR FAX IN YOUR ADVERTISE-
MENT AT ANY TIME. ALL WE NEED IS A CREDIT CARD TO
CHARGE IT TO. ASK FOR DOROTHY NOLAM. (212) 645
FI67. FAX (Z13) 566-5562.

WANTED MISCELLANEOUS

BUYING Tungsten Carbede, Moly, Tantalum, Gold, Sikear,
Platinum 1-800-321-6814.

RECYCLING

$50,000+ 30 days. Simple, Guaranieed| Send $10 and
GASE, Goy, 5T00 Otd Wicke, Charlotie, NC 28208

£2000 N GREEN CASH. WEEKLY! 50 SIMPLE, YOU'LL
CANT YOUR JOB. Buy, Sell Usad Cars, Quisthy From Home.
Key ks Buy Super Cheap, And Sall Cheap. 5o Simpla
Housewivas Do It. Money Making Secrets, Learn How To
Buy Camn Mot et On The Market, Dirt Cheap From Private
Partiea New Publication Offered Mow For Only $19.95 +2.00
SH or For Free Detailed Information Packet Send §2.00
Shipping and Handling To: Niete Enterprises. 31712-24
Casino Dr., Suite 1P, Lake Elsingse, CA 92530

MARLORDER Milioneire Reveals Moneymaking Secrets.
Free, exciting cassette: Mal Powers, Mo Hollywood,
California 91609

HAIRPIECES Sawve § Wiite Perry King, 2730 Octavia 31,
San Francisco, CA 54123

OF INTEREST TO ALL

COMPUTER - Erase badiadd AAA cradit “owernight.’
Legall Details: Godd (PM), Maple, #15574, Baverly Hills. CA
20209,

VISAMASTERCARD, Your Credit History!
Henry, Box 5132-PW, Riviera Beach, Flonda 33418-9132

GET FREE CASH! Privaia grants. Foundation giveaways
Loans, Millions available. Sources, Box 5528-A. Diamond
Bar, CA 81765

SECRETE! Bast intorest rates: CD's. VisaMastercharge.
Bank report §7.85. Columbia Research, B584 Woven
Moonbeam, Columibia, MD 21045

BOOKLET informative interesting Whaerse it Goes, Send
$3.00, Sunrise Enferprises, 1950 Ny Mulholiand, Roseburg,
OR 87470

GARDENING & LAWN CARE

SELF-SHARPEMING, Lawn-Mower Blade: Patented.
%11.95 each plus $£3.00 shipping. Absolutely Guaranbead,
Give diagonal ength & hole size. Blades, P.O.B. 480822,
Leesburg, FL 34745-0522

STUMP BURMER PLAMNS Easy and Inexpensive to Build,
Simple To Use. Send $5.00 LSASE to: Bumers, Box 2583,
Wabiarm, MA 01868

RECIPES, COOKING, ETC.

IMPRESSIVE MOUTH WATERING BARBECUE Raecipes.
Shrimp, Blackenad Fish, Sieak, Corn. & for $3.95. Pakate
ABley, Box 170, Lamington Road, Oidwick, M. (8858

MOM'S best cookie recipes! Send $5.00 & SASE to B.
Amold, 1440 51, Louis, Long Beach, CA 90604

FILTER GRABBER Mew Device for Separating Paper
CoMes Fillers, Atlachas 1o Coffes Maker, Only $3 to: DTAC,
P.O. Box 14594, \Wylle, TX 75008

10 MEXICAN SALSA RECIPES $3.00. Arturo, POB 14031,
Austin, TX TETE1 i i

JUICY TEMDER AWESOME FLAVOR! Techniques for
preparing the GREATEST STEAKS IN THE WORLD from a
Master Steak Chel. Potential franchise secret! Send §4.00

SASE. BEA Enterprises, PO. Box 10244, Brooksville, FL
JAEDA-0244

SWEETS 5 sweotost recipes. Send §4.00, SASE: TOP, Box
20357, Bloomington, MM 55420

LOANS For Business Startup Only And nfo About Others
For Any Purposs With Low interest Or Saif-Liquidating. Hart
Financial - (800} 204-7121.

DYMAMITE TEXAS MACHOS! Quick & Easy Recipe, $3.00.
Graal lor Parties. Awalon Publishing, P.O. Box S50443-PM,
Dadlas, TX TS355-0443

UNSECURED PERSOMAL LOANS TO $50,000.00.COM-
MERCIAL LOANS TO $800,000,000.00. (301) 369-82T8

BEST Damn Chill Recipe Ever, Prize Winnar, $5.00 SASE
R. Brueckner, Box 370, Port Ewen, New York 12468

WINEMAKING, BEERMAKING, ETC.

HIGH CAR INSURANCE? SECRETS TO DNSCOUNTED
RATES! GUARANTEED! SEND SASE. POB 805, CHIPFEWA
FALLS, W1 54729

GOLD EXPLORATION - Most Areas Fun, Exciting, Easy-
Booklet $7.00. NAW, P.O. Box BOT, Muskegon, M| 49443

FREE PRIVACY CATALOG. Cash income opporfunities.
Sacrat koans. Mew |dentity. Eden, Box B410-PC. Fountain
Walley, CA 52728, 1-800-338-8484

ALUSTRALIAN monthly newslater, sometimes humansus,
sometimes serious, always friendly. AusUUS relations, local
issues, political, sporting, historical, $20 for sample, $120
twalve monthly Essues. Stuat Hogg, POB12S, North
Strathfield, NSW2137, Australia,

51 ASH YOUR PROPERTY TAXES! Pockat More Money
Monthly! [“Secrat Breakthrough™ Revealed.) Fres Informa-
tign: Associated Publishers-PM, 538 Westchester Avanue,
Fort Chaster, WY 10573-3627,

FIND Watches and Rings lost in the ocean surl send for
jplans $8.95. Beaver, 123 W Water 51, Statesville, N.C. 28677

HEARING AIDS - GUARANTEED LOWEST PRICES! No
huge commissions. Home trial, lerms. All makes. \We're the
oldest, biggest, best, Custom instrument specialists. Free
information, 1-800-323-1212, Lloyds-FMC,

FREE Hearing Ald Catalog. All Models. Huge savings! No
salesrman will call. Rhodes, Dept. 311, Brookpaort, IL 829100 1-
BO0-468-3100.

GENUINE AUSSIAN VODKA AT HOME recipe and tech-
nology. Send £3 1o vanoi's, 582 Market 5t #8909, San
Francisco, CA 84104

WINEMAKERS Save 355 - Make Second Wine With
Grapes You Throw Away. Make Whiskey Without A Sl
From Second Wine. Recipe $3.95. T Hauses, P.O. Box 296,
Tillsenburg, Onlario Canada N4G 4HB

FREE HEARING AID CATALOG - Save '2 by mail! Write:
"MoneySavers”, I6E58PM-8 Apache Plume Or., Palmdale,
CA 53550

CONTALT LENSES

WHOLESALE Contact Lenses. All Brands. Example: Dis-
posables-§17.00, Bausch & Lomb Soflens-§11.00. 1-800-
521-3511.

TOBALCCO

CIGARS, Tobacco, Pipes, Chew. Free Catalog. Erie
Tobaceo Co., 1628 Euelid, Cleveland. Ohio 44115

MAKE money. Governmant Surplus Report Tells how!
wihgre. Only $4.00! Money Back Guarantes. Desna's, 3160
Bayou Dr., Pensacola, FL 32505

DAUG RAID SEIZURES: Buy Dirt Cheap! Cars, houses,
boats, computers: Seizures, Box 51488-A, Dntario, CAB1TE]

WINEMAKERS - Bearmakers: Free [Bustrated Catalog Of
Supplies. Semplex, Box 11476P, Minneapolis, Minnesota
55411

FREE BEERMAKING BOOK-Catalog Finest! Equipment,
Ingredients. Fast Servical 1-800-852-0545.

WINEMAKERS - BEERMAKERS - Free lllustraled Catalog
- Fast Service - Large Selection - Visa'Mastercard - (816) 254-
0242 - Kraus, Box TASD-L, Independonce. Missoun 84054

BEER, WINE make your own. Free catalog, quality sup-
plies, excellent fast sarvice, Bear & Wine Hobby, 180 New
Bioston Street, Woburn, Mass, 01801, 1-800-523-5423

DRAFT BEER EQUIPMIENT! Picnic Pumps! Extensive
Catalog Free, Keg Beer Enterprises, 2080 W. Ina, Suite 112C,
Tucson, Arizona 85741

"ENPERIMENTER" LABORATORY CHEMICALS GLASS-
WARE, Catalogue $2.00. Established 1953 HAGENOW
LABORATORIES, 1302 Washington, MANITOWOC,
WISCONSIN 54220

IMMEDIATE CASH LOANS! Borrow 51.000-575,000. Ae-
gardiess of cradit or income-MNao Coflateral Requined! SAME
DAY PROCESSING. Call Tol-Free 1-[B00-452-9869.

INFORMATION. On  anything. Ferguson FRessarch
Spacialists, B0-15 Woodside, Woodside, New Yok 11377,

NEED-A-Loan $500-5100,000,00 Bad Credit Mo Problem
1-800-441-3012

SMIMATURE Loans Must Hawve Checking Account &
Steady Job. 1-800-445-0680,

FEDERAL LOANS for small business now availabla. 1-800-
TIT-E342 for free ditails.

BORROW $500-540,0001 “Ovemight” on Signature. Keep
indetinliely! Action, Box $499-A, Diamond Bar, CA 81765
FAST CASH! Viss - Mastercards. Lowest intarest. Evary-

oné Accepied. Guaranteed! Cuatzal Co., Box 537, Walla
Walla, WA SO3E2

$100,000 LINE CREDIT WITHOUT INVESTIGATION! Pri-
vate Swiss bank aceount! Other fnancial benefits! Frese
valuablo report! NACC-PA-9, Box 5390 Torrance, CA 90510

HEALTH, VITAMINS

STOP ARTHRITIS PAIN Doctor Recommended Mogar
Aejuanates $24.00, 3Mo.-545.00. ARP, BSS Mohawk, Ukiah,
CA 95482

POWER MUTRITION LOSE WEIGHT SAFELY Eating regu-
lar foods. Mo Gimmicks, Special Food Or Supplements 100%
GUARANTEED Send $12.85 To: JAT Enterprise, inc, The
Markatplace I, Matawan, NJ 07747

WORK AND SPORT CLOTHING and Footwear Catalogue.
Rugged. Reasonable. and Amarican-made. Carharii, Osh
Kosh, Wolvering, Levi, LaCrossa, and More! Send $1.00 1o
Cahall's, Box 450PM, Mount Orab, OH 45154

BEGINMING Beormakers. Materials. Ingredients, Com-
pleta Directions for Homemade Beer, Send $3.00. NSD
Entenprises, Box B84, Chandier, AZ 85244

FREE Catalog. Sebastian Brévars, 7710 31 Avenus, Vero
Baeach, Fiorida 32967, 1-800-TA0-SUDS

VIDED introduction To Homebrewing, your 75-minute
guide to great beer, 100% guarantesd! Includes Manuals,
Direciory, more. Free inlormation, packet #11, 4144631-
1230

FOR BEGINNERS SPECIAL or Free Summer Catalog. Call
U-BREW 1-B00-845-4441 North Myrtle Baach, SC 26582

BURGLAR ALARMS & HOME
PROTECTION

DOOR KNOB ALARMI Protects travalers, in hotals. Elder-
ly<infirm. AMs, Apartments. $1385+200. The Gary
Emgrprisa, Box T10752-PM, Houston, Toxas T7271-0752

HOW TO DEFEAT BURGLAR ALARMS, Consumers Pro-
tect Yoursel! Get Tha Inside Information Prolessional Bur-
glars Have. Sand $3.00. Mr. Gadget, 8605 Allisonville Ad.
#130, Indianapociis, IN 46250
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PREVIEW

Motown 94

What's up Detroit’s sleeve for "947 Here's our
complete report on the new models, includ-
ing Oldsmobile’s stunning new Lexus fighters
and all the technical developments.

Cooking Up The Future

Countertop computers that automatically
measure out recipe ingredients, food that
practically walks off rotating refrigerator
shelves and robatic serving carts. It’s all part
of the kitchen of the future that will also use
less power and be kinder to the environment.

The Big Picture

Now see movies on TV the way they were
meant to be seen. New widescreens dupli-
cate 16 x 9 theater-screen proportions to
deliver a new dimension in TV viewing.

COMING NEXT MONTH
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Tracking The Killer Icebergs

They tore open the Titanic, and now killer
icebergs are threatening shipping in the
North Atlantic in increasing numbers. Here's
how a new type of airborne radar works
with computers to track and predict the
movements of these silent destroyers.

Return Of The Waco

Flying is extra special in a 1930s open-cockpit,
biwing Waco YMF-5. Here's how this classic is
being built today as a ready-to-fly airplane.

Elegant Drive

You don't need a mansion to enjoy the luxury
of rich brick driveways and walkways. Here's
how—step by step—you can transform a
cracked and broken concrete or blacktop
surface into the envy of the neighborhood.

POPULAR MECHANICS (158N 00%2-4568) is publiahed monthly by The Hearst Corporation, 234 West 5Tth Street, New Yerk, NY 10010, USA. B

R15.54 for ons yeur; $29.04 fior twn Cansln ard all other momntrie, sdd $1E.00 for each yesr. Seeund-slum pEmiagn paid at New Yorle NY, anal additional
In-Cahads privieges by Canads Winidsar, OnL. (Reg. #8081 CANADA GST NBE. R10621859! Sand returns to Canadien
Registered a5 socoed-matter ut the Post Offies st Maxico [LF,, Medes, Jure 20, 1950, © 1958 by The Hearst Corparation. All rights reserved,

[T
Popualer Mechanics, PO, Bax TIT0, fed Oak, 1A 51581

136

n Ummmw
Diret M Sy‘LLEA‘L.EEJ. 81 Windsor, Ontarse NBA
in 17 5A. POSTMASTER: Band address changes to

POFULAR MECHAMICS ® SEFTEMBER 1993



THE TROUBLE WITH OLD ANTIFREEZE IS THAT

IT CAN LOOK LIKE NEW ANTIFREEZE.

The corrosion protection in antifreeze

can deteriorate after just 12 months of 3

use, But you cant always tell by quk.rng.

Especially with newer aluminum cooling

. gystems. Because when they start to .
corrode, the corrosion is practically invisi- ;

I ble. But the effects arent:-clogs, leaks,

boilovers and breakdowns,

Fortunately, the sulutrnn is simple.

‘use your head. Ppe_stnne."ﬂnr:e_.h‘.year.
~ every year. L

.Just change your antifreeze DTIGEI B 'fEEIF.' &%

J'-'md use F’restune" Anta’rreezez"[inulcant
E'lﬁn:ause nothing pmt.ecl;s better against
destructwe corrosion than Prestongs
patented, homay-duty f.n'r;uia Nathing

So ‘the next time you @o_to check:

" “your antifreeze, don't use !,ruur"_a'yres._

PHEETCII\IE ONCE AYEAR, EVERY ‘I"EAR
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In this course, youeither pass or you fail. There’ no second best.
Here, you'll climb steep rocky mountains. Run quhhu@m .
that seem to stretch a million miles. It’s the test for the ultimate :
4x4. Where there are no multiple-choice questions. And only gﬁ
one right answer. The 1993 Toyota 4WD Xtracab SRS V6. With v 5
a powerful 3.0-litér V6 engine. Unique Hi-Trac independent front ~
suspension. And a reputation for reliability that deserves extra

credit. No wonder it's been America’s number-one-selling compact

4x4 pickup for 13 consecutive years. Because when it comes down

to it, you don't want something that'll just make the grade. You'll

want something that'll put you over the top.

Call 1-800-GO-TOYOTA if you'd like a Truck brochure or the

location of your nearest dealer.

“I love what you do for me.”
@ TOYOTA

TOYOTA REMINDS YOU TO
TREAD LIGHTLY!™

QM PUBLIC AND PRIVATE LAND
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£1993 Toyota Motor Sales, LLEA, Inc.




