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And Will Keep You Up\[is]gis}

favorite com-
pact pickup.

Ford Ranger.

193 beautiful new inches of steel,
3,516 Ibs ¥ of Ford tough muscle.
[t can be powered by an available
4.0 liter V-6 and moves into 4-wheel
drive at the touch-
of-a-button. Ranger
has a wider stance
s well as improved steering.
Inside, Ranger’s good looks con-
tinue with a host of refinements. And
the roomy SuperCab helps make
travel and storage a breeze.

No matter where you're headed,

RD RANG =3

the new 1993 Ford Ranger is so much
fun, this beautiful baby will be sure

to keep vou up nights.

THE BEST-SELLING AMERICAN TRUCKS
ARE BUILT FORD TOUGH




Announcing Our
Newest Bundle Of Joy.
193 Inches
3,516 Ibs. 2 oz.



December 1992

Dear Friends of Popular Mechanics

Popular Mechanics has valued the importance of reader involvement for the past 90
years, This is evident as we bring our 90th Anniversary Year to a close and reflect on some
of Popular Mechanics greatest accomplishments.

PM kicked off its 90th vear in January with a “Learn To Fly Contest.” The winner, from
over 8,000 respondents, received complete training at a participating flight school.

In February, PM celebrated America's Enthusiasm for Technology with a major
“Possible Dreams” exhibition at the world famous Ford Museum. This exhibit runs
through January 1994,

The All-American Mall Tour which started the weekend of March 20, gave our
advertisers and readers the opportunity to interact one-on-one, as shoppers picked up
samples and viewed demonstrations of products featured in PM

PM confirmed its dedication to auto racing by sponsoring the Archer Brothers Race
Team in the Trans-Am Series, which began in May and consisted of 15 races throughout
the vear.

PM wias honored for its 90 vears of excellent editorial content and adherence to the
magazines mission on June 17, when we received MagazineWecek's Editorial Excellence
Award in the men's lifestvle category.

Wal-Man acknowledged PM's authority in home improvement in July when they
licensed the Popular Mechanics name for a new private-label hardware program.

In early November, PM participated in the APAA show and gave away a car similar to
that which the Archer Brothers raced.

Mid-November saw the hirth of the first P ypular Mechanics Car and Trick Buyers
Guide, which is on the newsstands as vou read this.

This month Popular Mechanics will conduct its first focus groups utilizing the recently
formed Reader Opinion Panel, consisting of 3.014 Must-Know readers from a response
hase of over 12,000,

| look forward to you joining us for another year of success as PM continues to enhance its
interaction with its readers and supporters in the advertising community

Sincerely, M!”II“I"H”“ mmllm
c~ 2-NLG-Z533
R Do,

Bob Dillingham
Vice President & Publisher

1902-1992







GREATIVE PHOTOGRAPHY 100R

If you are looking for a
compact 35mm camera
simple enough to be
used as a "point-and-
shoot” yet versatile
enough to emulate SLR
performance in complex
photography, you are
looking for the Pentax
IQZoom 105R

With features that include
two macro settings, ax-
posure compensation,
multiple-exposure setting
time-lapse shooting, bulb
timer, multiframe salf-
timer, and 38—105mm
Zoom lens, remarkable
artistic results are yours to
capture

There is a reason the
Pentax IQZoom 105R is
the best selling camera in
its category: it is the best,

PENTAX CORPORATION
35 Iinvemess Drive East
Englewood, CO 80112

i

/
-

L

Actual in-camera double
exposure photo taken with the

Pentax IQZoom 105R. Flowers

gnofograpned using ihe macro

feature from 3°2 at fulf 105mm

selting. Model pholographed

at 75mm selting using multiple Eor bt rii
exposurs fealure use Kodak film

PENTAX

Manufacturing and Servicing Fine Cameras - Lenses - Binoculars - Monoculars - Video



32 COVER STORY

HOME IMPROVEMENT

69 Home And Shop Journal

® Shop Project: Anniversary bookcase

® Tool Test: Skil scroll saw

® Restoration: Preservation briefs

® New Products: Hardware show

® Home Improvement: Selecting caulk

and carpet buying, plus much more
78 Homeowners Clinic Home maintenance C&A,
84 Appliance Clinic Answers to fix-it questions

SCIENCE/TECHNOLOGY

21 Tech Update
@ Drones that shoot down missiles
® New government effort revives Maglev
& Gas-povwered launch tube aims for space
® NASA's rockets carry piggyback experiments
32 COVER STORY: Navy': Newest
~ The Areigh Burke Is the state-of-the-art warship.
100 Science A solar surprise from out of the blue
ELECTRONICS

37 Home Theater
Update your TV into an entertainment center
112 Electronics A camera for your eyes only

120 Home Video
TV/ACR combos are getting more popular

PM’s 90th ANNIVERSARY
52 Possible Dreams America’s hopes for the future.
118 PM’s Senlor Subscriber He's been subscribing
for 58 years straight!
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VOLUME 169

NOYL 12

AUTOMOBILES

48 How To Restore An Old Car

Part 5: Wiring And Final Trim

Our '67 Camaro begins to come together.

Special Sectiom: imports 93

® New Car Buyers Guide

The same old story—more power, more luxury.

& Inside The Imports

New engines take center stage

102 Corvette Museum A gallery of greatness for
America’s favorite sports car.

104 Detroit Spy Report The '94 Olds, yes Olds,
Aurora. Plus, new pickups from Dodge and Chevy.

108 Alternate Fuel Report:
Ethanol-Fueled Chevy Lumina Farmers
grow a new supply of this fuel every year

110 Motorsports A second-place finish

~ as the series winds down.

AVIATION

114 Flylnrc_[ The Tiger An updated Tiger brings
some fun to the entry-level marketplace

OUTDOORS

(V]
&

Take one bass boat, add a big outboard and a
PM editor, and go for it
928 Outdoors Warkhorse ATVs
DEPARTMENTS
4 Editor's Notes

16 Time Machine
8 Letters 138 Coming Next Month
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EDITOR'S
NOTES

® After spending two days on the Navy's newest ship, the USS Arleigh Burke,
Science/Technology Editor Abe Dane came back with a renewed appreciation
of military technology. *“This ship is absolutely state of the art,” Dane said. “It
has everything the ﬁ’nw knows how to put on a ship to make it stealthy and
deadly.” With an endorsement like that, we had to make it this month's cover
story, which you'll find beginning on page 32. We found the stealth technology
most interesting. And while it's still not possible to make a huge wmhjﬁ invisi-
ble to enemy radar, the Arleigh Burke goes along way toward making this situ-
ation a reality. I think you'll find Dane’s firsthand report most interesting.
.+ « It's getting harder and harder to define the term “imported car.” Hondas
are made in Ohio, Toyotas are made in Kent , Mazdas in Michigan, [suzus
in Indiana, Pontiaes in South Korea and Buicks and Fords in Mexico. So what's
an import? With that said, we present our annual guide to all the new “import-
ed” cars, even though some of them are made in the good old U.S. of A. Yes, we
admit it's confusing and some people will never consider a Toyota made in
Georgetown, Kentueky, to be a “domestic” car. We hope you ﬁnc{ the informa-
tion, beginning on page 54, interesting nonetheless, politics notwithstanding.
. . . At first, it sounded like a glamorous, almost dream, assignment to our
Boating/Outdoors Editor, Joe Skorupa. Get one of the new bass boats, I said,
hook up a mother of an outboard, grab some clothes, a buddy and a camera and
attack the Mighty
Miss. He'd made
gome hair-raising
runs before in the
s of PM—up the
ntracoastal Water-
way, from Death Val-
ley to Pikes Peak and
to the Yukon among
others—and this one
seemed almost tame
by comparison. But
as thousands have
learned before him,
you should never un-
derestimate the pow-
er of the Misgissippi River. Skorupa and contributor Jim Youngs made it, all
right, but Skorupa conceded later it was one of the toughest assignments he's
ever had, To find out why, check out his report beginning on page 44. . . . Toall
of you who answered my challenge to find PM's longest continuous subseriber,
a hearty thank you. I had a great time reading your ﬁ!ﬁﬂs. talking to you on the
phone and visiting with many of you personally. But unless you're Clarence
Atwood from Wolcott, Connecticut, you're not our winner. See page 118 for

more on our most senior subscribers, Till next time.

Joe Oldham

Youngs and Skorupa attack the Mighty Mississippl,
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HE SUCCESSFUL BATTLE

- -

Is WAGED FIRST IN THE MIND.

lN ANY CONTEST, SHEER FORCE ALOME WILL
NOT ASSURE VICTORY. SUCCESS BELOMGS
TO THOSE WHO HAVE ALSD MASTERED THE

POWER OF THE MIND.
THERE 5 A PLACE WHERE YOU CAN DEVELOP
YOUR MIND, AS WELL AS YOUR BODY. WHERE
THE WISDOM AND “ N

¢ Teew
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SEE HOW IT WORKS!

The Educator approved CAPSELA
DISCOVERY SYSTEM entartains
kids of all ages while it teaches
them basic science concepts and
develops critical thinking skills.

Within minutes kids snap together -y
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fascinating motorized models and
have fun learning what makes cars
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PORTABLE AC POWER PACK %

A = 120 VOLT » AC POWERFACK * TO GO

PORTABLE AUDIO
* Powers 8 w up to 4 hours.” « Powers 6 w up to 5 hours.” * Powers4 w up 1o 8 hours.™

ITS A = 12 VOLT = DC POWERPACK * TOO

* Powers 5 w up to 6 hours. * » Powers 5 wup to 6 hours.” * Powers 3w up to 10 hours.”

“The best thing that happened to my notebook.” —Peter Joel Jakubowski (PE  Huntington Beach, CA

ACPOWERPACK  ickr
120 vour —Ac_ pormaste _rechancease [UEVIQIETIDNES

AC Module—12 V DC 10 120 V AC power inverter,
50 waltt continuous power, modified sine wave,
Overload and short protection,

Weight 3/4 Ib, size 1-3/4" X 3" X 7-1/2",

Power Pack Module—Rechargeable up to 1,000 times.
12 volt, 3.0 AH sealed lead acid cell, Recyeleahle.
Owvercharge protection, power always ready.
Weight. 3 Ibs, size 3" X 3" X 7-172%
ﬁﬁﬁa}ger—Rwhurgcﬁ in vehicle in | 10 3 hours.
AC Churper— Rectmtpes st home it & b 6 hovr.

B-n s DC Converter— 800 mAmp, regulated current.

== Convents 12 volt DC 10 1,.5-3-4.5-6-7.5-9 volt DC.

6 plugs, 5.5/2.5,5.0/2.1,3.5/1.4,3.0W1.0,3.5, & 2.5,
For running printer, light, or CD at same time as AC

mopiar| Optional Solar Charger Kit

Recharges in remote areas in 4 o & hours (sunny day),
Trickle charges vehicle battery too (sunny day).
NIEINLEL DN 15 voli, 6.8 war, weight. 4.50b,, size 12" X 18" X 14",

To order call toll free: P ==  AC Power Pack/ AC Kit  #06-3232 4 05
1-800-955-5014 /Dept. PM2D/24hr. Valued at $203.30 Your Price $ 1 9.
30 day money back guarantee. | year factory limited warmanty. $0.95 sa11-
For inguires call 714-241-6800 / M-F / 9-5/ CA time. ( + z e
For technical info call factory 1-800-544-4124 / M-F / 94/ CA time. Eﬁ:g:fi‘:]::' ﬂ"rgﬂ" Kit Ytﬁ?‘ﬁ:ii $99 95
‘i l‘ l i' e i o Hn e ') 79 i : ' L
P.O. Box 8999 Fountain Valley, CA 92728-8999 $9.95 s&H

* 5 & Hin comtinental USA. Extra cost for others, CA residents add tax 7.75%. Allow | 104 weeks for delivery, 2nd day express available.  ©1992 PI'M

* Just plug in, no other adapter needed.

=+*Shoulder Strap and Belt Clip included



LETTERS

You Bet Youl_' Life

Iwass to see an article
about amuahle life-saving
tool go so awry. Your arti-
cle “Life Flight" does a
great disservice to thou-
sands of dedicated EMT-
paramedics across the
country. While the Life
Flight helo, and others like
it, are a great help, they are
only a part of the Emergen-
ey Medical System. Para-
medics who serve on fire
department and private
amhbulances are also an in-
tegral part of the system.
Contrary to what Dr. Car-
ter has stated, we are able
to do much more than “get
you to the hospital with a
shattered tibia.” We carry,
and are trained to use,
equipment similar to those
used by the Life Flight
helo, including 23 medica-
tions. Paramedics care for
patients with everythin

from an upset stomach an

broken ankles to cardiac ar-
rest and major traumas,
Your cover picture shows a
neatly packaged patient
waiting for the helicopter to
arrive. Who did this? This
is the work we do, and the
helo aids us by reducing the
transport time to the hospi-
tal for eritical patients.
Emergency medicine is a
joint effort between doce-

Letters are subject to editing for

length, style and format.

tors, nurses and paramed-
ies. Articles like “Life
Flight" do nothing more
than glorify one aspect of
this system at the expense

of the others.
J. FLORY
FIREFIGHTERPARAMEDIC
ROSELLE, IL

Jay Carter's statement is
an outrageous afront to ev-
ery skilled paramedic in the
United States. Dr. Carter
obviously has not been as-
sociated with skilled para-
medics or simply does not
appreciate their skills.
About 95% of the more than
200 air medical services in
the U.5. have a edic
and a nurse on board in-
stead of a physician. A
paramedic is able to treat
any heart arrhythmia or
any serious problem that
arises as well as a physician
in the pre-hospital setting.
Granted paramedics have
protocols to operate by, but
they also are able to act de-
cisively, instantly and
above all in the patient's

best interest.
ROBERT W. MELLO
FIREFIGHTER/PARAMEDIC
NEW HOME, TX

Being an 8-year EMT vet-
eran with our loeal volun-
teer fire department, I
have a real problem with
Dr. Carter's statement.
Who are the ones who keep
the eritically injured alive
until Life Flight can get to

Designed by UC Davis students, these Supermileage Viehicles—Side
FX and Shamu |inset}—set a world's record using methanol fuel.

the scene of an aceident?
Case in point; Last night we
were called to assist a
neighboring squad at an ae-
cident. A 13-year-old girl
was pinned. Cleveland
Metro Life Flight was
called, but all three helos
were already busy. They
said it would be 15 to 20
minutes before they could
get refueled, restocked and
to our location. The girl was
finally extricated and
transported to the nearest
emergency room where
Life Pgli ht arrived a few
minutes later. We do more
than transport “shattered
tibias."
MELANIE TALLMADGE
EMT-A
JEROMESVILLE, OH

Serving as a paramedic in
New York City, I know
that air ambulances play a
eritical role in reducing
travel time, and that those
aboard are not only com-
mitted, but courageous as
well. What I found shock-
ing in the “Life Flight" arti-
cle was the suggestion that
only a $3-million flying
emergency room can han-
dle eritically ill or injured
persons, and that EMTs
and conventional ambu-
lances are best relegated to
u-am?ort:ing broken bones.
The glory may be in the air,
The reahty, though, is that

medies, stuck in traffie, do

manage to save lives day in
and day out.

ALBERT SINGER

PARAMEDIC

NEWYORK, NY

The cover illustrated an ac-
cident involving an 18-
wheeler and a car. Thisisa
direct and hard blow to the
trucking industry. Truck-
ers have a hard enough
time with the railroads on
their backs and now this.
But the damage has already
been done.

AARON MILLER

OPELOUSAS, LA

Haven't you jumped to a
rather stupid conclusion?
Who said the truck caused
the accident? Maybe the
trucker was the victim of a
bad driver in the passenger

carof our fictitious scene.
—E

Alternate Fueils

Our vehicle design course
team at the University of
California, Davis has devel-
oped three specific proj-
ects—a Human-Powered
Vehicle, a Supermileage
Vehicle and a Hybrid/Elec-
trie Vehicle. We have been
particularly suecessful with
our Supermileage Vehi-
cles. Last year, we success-
fully competed in all three

supermileage competitions

throughout this
country, dedicated
EMTs and para-

in North America with our
two vehicles, Side FX and
Shamu. We won all three
competitions, setting an
American record of 3313
mpg with gasoline and a
waorld record of 2083 mpg
with methanol fuel. Last

year's win at the Shell Fuel-
(Plensa turn to page 10)
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“Out-powers
Ford and Cheyy
hands down.

- Certified by SCORE International, ..l'tm:mrv 1992
Comparing this Dodge Dakota V-8 to other pickups is easy. Magnum V-8, flat out-ran the most powerful compacts Ford or

There's simply no comparison. Chevy have to offer. Out-accelerating them with loads and

Compacts like Ranger and 5-10 just can't measure up. without. Even when loaded up with a trailer, too.'

. - S _ With that 230 hp power plant pulling for it, Dakota over-
CHEVY C1500 RIS ' - ; powers full-size Ford and Chevy half-tons, as well. Out-
wTRAILER 72,73 secoms : running them, empty and loaded. And delivering more
R RAXOTE e e horsepower and more available towing than a standard F150
LOADED .52 seconds or C1500 pickup.

: All'in all, it's one very powerful story. Just one more
FONE F150 .50 V8 - example of how our Magnum engines make Dodge the most
WIRALER 1877 seconds I powerful line of trucks anywhere?
Dodge Dkt 412 Chab Cab out-paces full-sice regulor cab pickups 0180, “
with 1,150 lbs pavload and with 6,040 Ibs combined payioad and rrailer weight Call 1-800-4-ADODGE Dodge
They don't have this Dakota's available payload. Its power. for a free product brochure. [

Certainly not the quickness off the line. And we can prove iL.
In a whole series of SCORE certified

tests, a mid-size Dakota,
equipped with a 5.21 : Dalie Dokt LE (b Ca

S 2L Migeruen V25

454 Hos compned (RY0nd & laie! we g AL I
s, AN Sers 3 companscnn Sised oo




LETTERS Continued from page &)

[

i a-thon in Toronto, Canada, marks the
i first American win in this Canadian

competition—the largest fuel-econo-
my competition in North Ameriea. It
was also the first time this competi-
tion was won with a Briggs & Stratton

lawnmower engine.
BRUCE DUIGHI
VEHICLE DESIGN GROUP
LUC DAVIE

Regarding electric vehicles, how does
the pollution output of internal com-
bustion engines compare to electric?
All of today's cars have some type of
pollution control. Do they compare to
the controls on powerplants and the
added burden that would be placed on
them? Even operating off-peak, to-
day’s powerplants add to air pollu-
tion. DAVID BARKER

DUNSTABLE, MA

Associate Automotive Editor Mike
Allen replies: Not even the EPA has
managed to determine if the total en-
ergy effiency and pollution load on
the environment from electrical vehi-
cles is beﬁei oF Wworse ﬁ}an the !;est of
today's hi mt.leaﬁe ow-poliution
cars yﬂbufﬁuﬂy, ift elec.!nm!_y were
generated by hydroelectric, solar or
wind power, the advantage would go
to electrics. Fossil-fuel electric gener-
ating plants, probably burning high-
sulfur coal from strip mines, are ar-
guably not necessarily a better deal—
except for the fact that they shift pol-
lution from high-pollution urban ar-
eas like the L. A. basin to somewhere
elze. Generating electricity the way
the French do, mostly with nuclear
power, opens another can of worms
entirely. The jury is still out on elec-
triclhybrid cars.

_——

Where re Made

I enjoyed the piece on Detroit’s '93
cars. The chart correctly indicated
that Ford Escorts are made in
Wayne, Michigan. But many of the
Eszcorts arpund here are built in Her-
mosillo, Mexico. Very few people are
aware of this, even though it is plainly
stated on the sticker.

As a matter of fact, when | was
shopping for a subcompact sedan last
year, | had narrowed my choiee to Es-
cort or Honda Civie. 1 finally decided
to go with the American-built car—
the Civie! It has far more domestic
content (labor and materials) than the
Mexican Escorts.

BOBMURPHY
LOUISVILLE, KY

Four-door sedan and wagon ver-
gions of the Ford Escort are made in

ONE

S8 The Pradsital inaurance Co. ol Amanca

IN A CHANGING WORIL.D,
THING REMAINS ROCK SOLID.

When it comes to insurance, real estate and investments, there is one certainty



Hermosillo, Mexico. The 2-door

coupe and 5-door sedan are made in

Wayne, Michigan. ;
—Ed.

How They're Made
I read with dismay about the “Plastic
Pullback” in Detroit Spy Report. |
currently owna 1990 Chevrolet Lumi-
na APV and, without gualification, it
is the nicest automobile I have ever
possessed. It has a versatility that can
be matched by few others. Features
that attracted me were its plastic
body and sleek styling that seems
ready to leap into the 21st century.
Any pullback in that styling will place
the APV into a delivery truck class
like the Astro, And sheetmetal for the
skin? Ugh. We'll have to worry about
rust again.

Why doesn’t Chevrolet move the

assembly line in reverse and put plas-
tic on both vehicles, making asssem-
bly just as simple. They've given the
public something practical and now
are reversing themselves, Then they
wonder why so many people are buy-
ing foreign cars.
NORBERT C. LESLIE
HAMBURG, NY

Cold And Hot Wars
The abundance of articles on military
hardware in your magazine is a com-
plete turnoff. Has anyone told your
staff that the Cold War is over?
VICTOR GARTNER
GARDNER, MA

Yes, they told our staff. But the word
hasn't yet gotten to Saddam Hussein
and Moammar Khadafy.

—Ed.

Pipelines
Your mentionin Tech Update of using
huge bags to carry water from Alaska
to California suggests to me that
there could be a better way of supply-
ing water to every state in the U.S.
All we have to do is build a series of
east-west and north-south pipelines
about every 50 miles or so, then si-
phon off excess water from every riv-
er in the U.S. when they reach flood
stage, The pipes could earry the wa-
ter to where it was required and it
could be stored in deep artificial lakes
until it was needed.
HARRY GEORGE FEINSTEIN
NEWHAVEN, CT

Hey, that's a great idea. Why didn't

we think of that? Anyone got a spare

&5 billion to build the pipelines?
—FEd.

The financial strength of The Prudential. Rock Solid?

ThePrudential @




For those evenings out when
a jacket is required.

memmntsa;bzkd:fesfgnecffustﬁrthmé@ m'_q}'.rtt;md. The classic, corduroy collar
Lee* Jean Jacket. With a genuine wool blanket liner, a Lee jacket not ﬂnfy keeps you

warm, but looking good. A considerable feat, since you don'’t even have to pick out a tie.
] E A N . ] A (& K E p 3
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If you really want to take it easy
this weekend, pick cotton.

Lees new ffeauywe:};ﬁ:f Cotton Sweats make it easier to kick back, relax and make your-
sefp( mmf-artai'lfe my have a jug}'ter cotton content so fhey;'e not onfy soﬁer and warmer,

but durable enougﬁ: for hard work or even harder pfay. So r){ you want cotton, p.'}:fe Lee.
HEAVYWEIGHT'COTTONSWEATES

The brand that fits:






TIME MACHINE

| 90 YEARS AGO: DECEMBER 1902

IPULIR CHANICS |
;M:.l Krupp fattieships Lnder u-;

=EN"

Keels Of Kiel

Buoyed by a thriving steel in-
dustry, Germany launched
an all-out naval buildup,
much to the alarm of Great
Britain. The Krupp steel and
armaments empire forged
into the business, acquiring
the vast shipyards at Kiel.
Krupp workers sprang into
action to equip new building
glips for the coming era of
dreadnought-sized battle-
ships. Not only were the slips
glassed in for all-weather
construction, they featured
extensive telephone and
electrical networks.

60 YEARS AGO: DECEMBER 1932

Adios, Amigo

Meanwhile, civilian naval ar-
chitects were catching up
with their automotive breth-
ren, as motorboats ap-
proached cars in horsepower
and speed. Back then, Amer-

ica's fastest gasoline-fueled
launch, Adios, hit 24 mph.
Built in Brewston, New
York, the beamy boat squirt-
ed across Lake Onondago on
an B-cylinder engine develop-
ing 120 horsepower.

Sea Monster

“The largest moving object
on this planet has been
launched into the sea.” Thus
we hailed the 79,280-ton
oceanliner Normandie, then
unchristened and known
mysteriously as “T-6." Al-
though the hull, with its
trademark whaleback bow,
was complete, the French
took three more years to glitz
upthe vessel with Versailles-
like splendor. Interior di-
mensions were staggering:
The main dining hall, billed
as the largest room ever to
float, would seat 1000 people.

30 YEARS AGO: DECEMBER 1962

Vichy Cycle
Of course, the French also
displayed their innovative
spirit in more modest float-
ing vehicles. The curious cy-
clomer was a case in point.
The amphibious bi-
eyele featured two
drum-shaped 2
wheels and four

outboard rollers.
On land the rollers
were raised, but in
the water they

dropped down to

act as stabilizers,
keeping the con-
traption seaworthy.

How UHF 'Will Affect Your TV

POPULAR
MECHANICS

_I'-- S

Yule Tools

We detailed a new scheme
for do-it-yourselfers to fos-
toon their homes with oor
Christmas cutouts. Instead
of using the grid method, you
could simply scissor the pat-
terns out of the magazine,
coat them with nail polish
and slip them into a standard
36mm slide mount., Then you
could project them onto ply-
wood, pull out vour saw and
starting cutting away. That
year's choice of patterns in-
cluded Santa plunging into
your chimney in a Mercury
space capsule,

Wing Thin

Thenvﬁng-in—g?uund effect,
by which a surface-skimming
gircraft can boost its lift-to-
drag ratio, captivated engi-
neers of the early "60s. Lock-
heed tinkered with the
technology for many years.
A proof-of-concept Liockheed
watercraft was already hit-

ting speeds of 45 mph. Driv-
en by an outhoard engine,
the boat skittered across the
water on & pair of skis and a
16-ft. wing. Even back then,
engineers proposed scaling
up to build gigantic transport
vessels—an idea that Rus-
sian engineers were already
pursuing. ™
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WA L YOUR UNDERWERR
3¢ DONG A YEAR FRON NOK?
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YOU COULD STILL WERR THEN.

Because our comforts are made to last.

Uniike most of our competitors,

we'te picky about cotton, @_ 3
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W n'_ more of this incredibly soft,

incredibly strong fiber into every square inch
of our briefs, so they'll hold up longer.
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50 they'l il beft and trim when ~ %+

those others start fraying.

These are just three of the |

many reasans you'll enjoy our comforts

lang after other underwear have
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started second careers
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IF IT WERE ANY QUIETER,
YOU'D NEED A LIBRARY CARD.

FORD
CROWN VICTORIA

Unless your job title happens
to be “librarian.’ vou're probably
not used to spending time in an

environment as quiet as the 1993

Ford Crown Victoria. Indeed, a
simple turn of the ignition key
will tell you that you're inside a

different kind of car. One where
silence is golden. And where
quality engineering comes
through loud and clear.

On the road, Crown Victoria
blends contemporary style and
deft handling with traditional




room and comfort. And to help
keep vou secure, Crown Victoria

offers a stan

available rig

A, |
|

lard driver and

it-front passenger
air bag supplemental restraint

, in conjunction

are one of the most eftective
restraint systems available.

The 1993 Ford Crown Victoria,
Now you don't need a library card
to immerse yourselt in silence.

i} Op— IDgather we Ca

HAVE YOU DRIVEN
AFORD LATELY?
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The premier flight of the space shurtle Endeavour,
NASAS most successful mission ever
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HUNTSVILLE, AL—
High-altitude unmanned air
vehicles are candidates for a
variety of jobs, from relaying
telecommunications to sam-
pling our tainted strato-
sphere,

But the Strategic Defense
Initiative Organization has
drawn up its own role for
high-flying drones: heaving
high-speed projectiles at
Seud-type missiles,

The proposal, as vet un-
funded, seales down the
Brilliant Pebbles scheme,
which stars missile-packing,
ICBM-tarpeting satellites.
The idea is to intercept tacti-
il missiles as they rise from
their launchers,

While in this boost phase, a
mizsile i easy to track be-
cause its rocket burns bright-
ly and the missile itself hasn't

yet releazed decoys or ghed
debris. What's more, enemy
missiles picked off in boost
phase drop warheads on ene-
my Lerritory.

To accomplish this taxk, the
air vehicle, Known as Rap-
tor, would carry a battery
of Theater-Application
Launch-On-Notice, or Talon,
weapons, These kinetie-kill
missiles, fired '.'1'-!'Li|.'.'1|1_}'
from Raptor's back, would
chase down and spear their
targets at a speed of Mach 4,

Raptoritself would be a so-
lar-electric vehicle able to
stay on station indefinitely.

Rear-echelon commanders
would normally control Rup-
Ltor but it could assume an au-
tonomaous aperation if hostil-

Edi o Abe Dane

Agsisiang Ediror Greg Poge

Comnbwtons Phalip Chien
Pawl Eruenystean, Mikoe Fillar

ities broke out. And if one
Raptor fell vietim to a sur-

faee-to-air migsile, another

eould quickly take its place.
The SDI Organization
would like to test-fly some

TECH U°DAIE

News Of Tomorrow's Technology Today

ring Drone To Shoot Down Balllstlc Misslles

High-flying Raptor volleys
kinetic-kill vehicles at Scud
missiles in boost phase.,

hardware by the end of 1985,
first using a turbocharged
air-breathing engine.

Highlights This Month

B Maglev Revival—Major new government
effort to float locomotives.

B Weorld'’s Biggest BB Gun—Gas-powered
launch tube aims for space.

B Robots’ Battle Royale—Top-10
automatons tussle for technical dominance.

M Space Launch Stowaways—NASA's
rocket stages carry piggyback experiments.

B Wheeled And Dangerous—Army's
robots can fend for themselves.

B Radar Brakes—Grille-mounted antenna
to run cars’ cruise control.
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KENNEDY SPACE CEN-
TER, FL—Last July, when
NASA lnonched the Japa

e ———

nese Geotall satellite (see
Tech Update, Sept. 2}, the
Delta rocket's seeond stage

| G.l. Machines On Wheels

i

HUNTSVILLE, AL—The
Pentagon 15 auditioning dif-
ferent vehicles in its effort to
field wheeled robots for the
Army and Marines,

Current candidates in-
clude a militarized all-terrain
viehicle and a self-stecring
Humvee. Inaddition, 14 Sur-
rogate Teleoperated Vehi-
cles (see Tech Update, Sept.
"1} are now tooling around
military bases to help plan-
ners refine the robots’ roles
and performance goals.

The end product of all this
activity will be 1200 Tactical
Unmanned Ground Vehicles,

or TUGVs, As currently
defined, the vehicles' pur-
pose is to earry out spy
and targeting mis-

sions, look for “ter- testheds ir:c:rmh
ror” weapons and §  milkarized ATV and
bust through ob- the Surrogate
stacles. Anid, ves, Teleoperated Vehicle.

Radar For Road Hogs

SAN DIEGO, CA—For all
the talk about smart cars, it

VORAD envisions In-car
radar speed control with
rear-right blind-spot beam,

turns out that Greyhound
buses will soon Fain an edge

Components of
Delta launch
No. 212 included

did double duty by
CATTYINE & mini-
ature ultraviolet
RETIR00,

While second-
ary payloads have
rididen on rocket
stapes before, this
one was the first
to tap the power,
attitude-control
and telemetry
subsystems of its
carrier. The de-
gign converted
the second stage
into an inexpen-
sive spacecraft bus,

Called the Diffuse Ultravi-
olet Experiment, or DUVE,
the hardware consisted of &
148-pound UV telescope-

spectrometer and a 69-pound
electronics box. After the
Delta's thivd stage kicked
Geotuil into its trajectory,
the second stage wheeled
around to point DUVE at the
constellation Grus. The
DUVE instrument was look-
ing for remnants of an an-
cient supernova in that part
of the sky.

Ground-based scientists
garnered B hours of data
from DUVE, built by re-
searchers from the Universi-
Ly aof California at Berkeley,

Small payvloads will contin.
e to piggvback on NASA
vehicles with excess per-
formance and a few Air
Foree launches of Global Po-

sitioning System satellites, |

they'll carry standard in-
fantry weapons for self-de-
fense,

Initial TUGV production s
slated to beginin 1998,

L% AR PHETES.

- AMTENMA

in intelligenee, at least for
the short term.

Workers are fitt in_u each of
Cireyvhound's 2400 buses with
an on-board radar system
made by VORAD Safety
Systems, A grille-mounted
antenna will flash & radar
bheam over the road ahead,
scanmng for obstacles, while

a second wide-angle beam

will probe the area of

4 driver's
blind-spot.
The Grey
hound
tem will tie into
the terrestrial equiva-

G
BYE

lent of an airplane’s flight re-
corder, The bus's “black box™
will record steering, brak-
ing, speed and elosinge rate
with ohstacles.

VORAD is already testing
its system on a passenger
car, linking the radar output
with eruise control. That will
enable the car to maintain a
constant distance awiy from
the vehicle ahead.

The next step, says
VORALD, istoconnect the ra-
dar directly with the brakes,
to decelerate the ear before
the driverhas time to react to
an obstacle

( Mure Tech Update an page 26)



10 APPRECIATE NORELCO'S
SHAVE, YOU HAVE 10 LOOK BENEATH
THE SURFACE.

Its .
Norelco® can actually k. 4l Q) i
shave below skin level. As by i
the responsive floating S e
heads ad]ust to hug every ek _ &/
s contour D N —Lifter notches into hair and
e of your S T
¢ your
fl beardis
being

Floating heads move
wp and down to hug the removed

contours of your face, by a

patented technology h
unique in all of shaving, | |
The Norelco “Lift and -
Cut system.
It consmts of a precision lifter in front of the blade that notches into
the hair and raises it up. After the blade cuts the lifted hair, the hair shaft

can actually drop back below skin level.
The result is a remark-
- ly close shave. And (@J
' _. | because the blades don't
h ‘ , even touch your face,
@ you're also rewarded
LR with exceptional comfort.
. N Try the Norelco
' / razor. And experience
the deep satisfaction of a
" perfect shave.

. (.)Noreico’
© 1992 Norelco Cansumer Products Comgpary, A Dtvision of North American Philips Corporation, Stamiford, CT 06204 WVE H!ﬂkf,’ EI'{?SE mm&k




« WE HOPE YOU'LL LIKE

OUR NEW CHESTERFIELD FILTERS
AS MUCH ASWEDO:
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Full Flavor King Size*¥6img. "tar,” 1.6 mg. nicoting; Lights King Size
11 mg."tar,” 1.2 mg. nicotine, av. per cigarette by FTC method

l_'les

SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.
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Filters
At The Chesterfield Cigarette Company, we
take the time and trouble to do tlungs right. ﬁ

We remove the coarse stems frnrn every toba coll

used in new Chesterfield IP Other cnrrl}:a
ac

chop 'em up and put ‘em )n. 7/ We don't use
cheap filler tobacco in our blend either and we
never will. ;/] And, SO you get a smoke that lasts a
good long time, we pack our new filter cigarettes
with a generous wad of Bl Coiscernio® Fiovis Croansrres
tobacco. // We reckon
it flat-out makes a
better smnke.ﬁ Try

tl'lem anc] let us lvcnnw

what ycu think.
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BETHPAGE, NY—Under
the government-sponsored
National Maglev Initiative

Here Come The New Maglevs ]

WASHINGTON, D.C.—Un-
manned heavy equipment
continues to command con-
siderable altention from gov-
emment agencies.

For example, the Air Force
is developing a Rapid Run-
way Hepair vehicle. The
teleoperated machine will
patch craters and clean up
unexploded ordnance. Ea-
gle-Picher Industries is build-
ing the protolype, slated for

(NMI), four teams of con-
tractors have designed mag-
netic-levitation transporta-

demonstration next year.

Meanwhile, the Army and
the Energy Department are
chipping in on a pair of re-
maote-conirol vehicles that will
seek out and uncover buried
hazardous waste or muni-
tions. Working alternately
over a site, the machines will
perform what engineers have
dubbed “scratch and sniff.”

A backhoe known as the
Small Emplacement Excava-

tion concepts.

One of the first to be made
public comes from a team
headed by the Grumman
Corporation. It's the only

Heavy-Duty Robots To Draw Hazardous Duty

Grumman's maglev features
hytbrid magnet In attractive-
levitation arrangement.
concept using attractive levi-
tation, in which the train's

lift magnets lie on a

flange that curls under-

neath the puideway. Ger-

many's Transrapid magley
uses the same scheme,

But unlike Transrapid's
tight %-in. clearance, the
Grumman maglev keeps o 2-
in. clearance between mag-
nets and guideway. A super-
conducting magnetic lift coil
opens the larger gap.

In addition, the lift mag-
nets feature an iron core that
confines electromagnetic
fields. Meanwhile, a small
third coil provides trim con-
trol and shock absorption,

The vehicle alzo includes a
simple tilting mechanizm,

Concepts from the other
design teams will appear in
future Tech Updates.

Scratch-and-sniff duo root out
buried hazards (abave|, while
Alr Force machine repalrs run-
way via remote control.

y for will do the scratching. The

machine is a standard Army
vehicle, its hydraulic systems
modified for remote control
by Oak Ridge Mational Labs,
The excavalor's remole
operator will follow data re-

- Fi]

layed from the machine’s
“sniff” partner. Under devel-
opment at Pacific Northwest
and four other national labs,
that vehicle is a small, largely
non-metallic buggy. It will car-
ry ground-penetrating sen-
sors over the site to build up
g 3D subsurface map. The
vehicle will undergo tests in
Idaho next June,

{More Tech Update on page 30)
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|t‘s not by chance that Tovota has long been one of
Americas best-selling compact trucks. It’s because of
the quality. The reliability. And it's because of the way
they last. So it’s only natural for people who have owned
Toyota Trucks, but who now need a larger

truck, to wish that Toyota made bigger T T TR
“rpamding on a good idea: size relation shaww

trucks, too. And now we do. between Tyola T100 2WD and Compact 2WD

Just how big is the Tovota T 1007 Well, to

begin with, it bigger in virtually every way than our compact trucks. Bigger,

even, than so-called “midsize” trucks. The large, roomy cab, for example, allows

for comfortable 3-across seating The double-wall cargo bed will carry 4x8 panels

= between the wheelwells. And dont worry about the
w W W weight Payloads range as high as 257 bs

Rt ﬁ But it’s not just . —
size that sets this 3

. -
truck apart. The €' lrt A
A handling of the fau
A i - dovola | IGU favatiaiie 1 4 " i :
A WTRRmE LR fovol U fataruaie 1n H}}'ﬂtii 1-\1[}“ s ,..«:—*-__-:,!_

ZWD and WD), Tinvota Compact dxd and 4x2

amazingly crisp.

The ride, incredibly smooth. And the power that surges -0 e P

from its responsive 30-liter EFI V6 makes towing upto g enosah for 428 panels

5000 Ibs." sheer pleasure.

So now that the Toyota T100 1s here, theres only one thing left to wish R

for. And that, of course, is one of your own. Call 1-800-GO-TOYOTA for a Ay
Toyota T100 brochure or the

location of your nearest dealer.

Twata TN femtures FUImy

“I love what you do for me’

& TOYOTA
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Robots Find Their Way In San Jose

Michigan's athletic Carme! trounced all competitors.
size from a waslebintoare- into play the current trends in
frigerator, the contestants computer architecture that
didn't go mano-a-mano: After  are now prevailing at top arti-
all, they were robots. ficial-intelligence labs,

Theay simply had to #  Most prominent is the rap-
negotiate an arena full | —§8& id evolution and spread of
of obstacles, finding a so-called subsumption
series ol objects architecture, first
along the way. No conceived at the
remote control or Massachusetts Insti-
other technical tute of Technology.

In subsumption's
purest form, a ro-
bot's computer in-
lelligence consists

of a set of behaviors
through which the
machine simply
reaclts to input
from its sensors.
Each of these be-
haviors runs independently,
rather than channeling infor-
mation through a ceniral de-
cision-making processor,

Several robots—notably
entries from IBM, Camegie-
Mellon and Georgia Tech
—used a hybrid approach,
with subsumptive obstacle-
avoidance behavior grafted
into the traditional centralized
architecture. These ma-

chines displayed a talent for
buzzing unconsciously
around obstacles while stay-
ing focused on their ultimate
tasks.

And one machine—a
crowd favorite—did away
with computer architecture
altogether. The “"Scarecrow”
—huwilt by & maverick Jet Pro-
pulsion Laboratory engineer
and his 5-year-old son—used
a purely reactive architecture
built out of mechanical relays.
The machine simply lurched
around the arena like the en-
chanted broom in “Fantasia,”
colliding randomly with its
goals. Surprisingly, it came in
fourth.

The hands-down winner
was "Carmel,” the University
of Michigan's entry, which
blazed through the task in 9%
minutes, then broke

hardware: rapid-fire sonar
sansors and fast wheel
motors.

Having its computer power
on board also helped. By con-
trast, most of the other robots
did their thinking on remote
computers, sending data and
commands back and forth via
radio modem. That technigue
proved vulnerable to interfer-
ence from the arena's halo-
gen lights and other radio
S0urces.

The unanticipated glitch
pointed up how far roboticists
must still go to make fool-
proof, reality-hardy ma-
chines. Nevertheless, the
event, staged by the Ameri-
can Association for Artificial
Intelligence, highlighted im-
pressive strides made in ro-
bot autonomy.

into the Wolverine
fight song. Although
its artificial intelli-
gence was fairly tradi-
tional, Carmel bane-
fited from juiced-up
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SAN JOSE, CA—Last July, shoricuts were allowed—  Diagram shows how
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Gas Gun
Gargantuan

LIVEEMORE, CA—An 11-

pound projectile whistling by [

at nearly 9000 mph: No gun
has ever fired anyvthing that
heavy that fast—until now.
At Lawrence Livermore Na-
tional Laboratories engi-
neers have built the world's
biggest gas pun: the Super
High Altitude Research
Project, or SHARP.

The gun's launch tube
stretehes half as long as a
football field. Nearly twice
that length is the pump tube,
through which a 1-ton piston
races, The piston compresses
hydrogen gas to launch the
projectile like a huge BB. At
either end of the pump tube,

100-ton counterweights roll
on railroad tracks to keep the
tube steady during the pis-

Gun will fire rounsds at 2% miles

second. Projectiles are 4 in.

wide: Aerodynamic friction would consume anything smaller.

ton's flight.

SHARP's builders plan to
move the hardware to Van-
denberg Air Foree Base and

fire projectiles through the
stratosphere. The gun could
put its rounds 280 miles
above Earth's surface,

EGLIN AFB, FL—The Air
Foree is developing a new
generation of weapons
called LOCAAS,

Y

Flying Antitank Bombs

Low-Cost Anti-Armaor Sub-
munitions,

The bombs would ride ina
stealthy air-launched drone

—

that would glide over the bat-
tlefield, distributing its le-
Lhal cargo,

A Martin Marietta proto-
type, the LOCAAS weapon
would use millimeter-wave
radar to find its target, then
dive headfirst, setting off a

LOCAAS protatypes are designed for release from a low-profile unmanned air vehicle.

tandem shaped-charge war-
head at the last minute,

LTV's competing version
would fly over its target and
fire the shaped-charge pene-
trator from its belly, 1ts
seeker would be a lazer
rangefinder.

TROY, MI—Today’s lead-
acid batteries just won't do if
electric autos are to vie with
gas-powered cars, So says
the U.S. Battery Consor-
tium, formed by the De-
partment of Energy, the
electric utilities and the
big three sutomakers.
One possible answer:
Flawless mass production
will ald acceptance of car-

Muscle Battery For E-Cars

the nickel metal hydride cell
made by Ovonic Battery Co,
The consortium has given
(vonic a contract to scale up
the deviee for cars.

The goals: 15-minute re-
charge time, 250-mile range
and a reduction to half the
size and weight of current
battery packs.

' Super-Patriot Missile Flies

WHITE SANDS, NM—The
Extended-Range Intercep-
tor, or ERINT, is now un-
dergoing flight tests.

The interceptor, built by
LTV, features a Rockwell-
made radar seeker and Patri-
ot-style ground-based radar
for targel aequisition, Fired
from modified Patriot
launchers, ERINT is the
last-diteh layer in the SDI
Organization's near-term
missile-defense scenario (see
Tech Update, Sept, "91).

The Marines are express-
ing interest in testing
ERINT for all-purpose air
defense. LTI
ERINT pops from Patriot
launcher in first flight test to
wverify structural integrity.
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Cutting-edge combat prowess makes the all-new,
all-steel Arleigh Burke destroyer the ship to beat
on the troubled waters of the 21st century.

BY ABE DANE, Science/Technology Editor
PM Phaotas by Brian R. Wolff

® [t was a bleak December day when
the first pieces of DDG-51 were laid
down at the Bath Iron Works ship-
yard in Maine. Cmdr. John G. Morgan
looked on with particular interest.
Foreshadowed in that bare outline of
steel was his next ship, the
first of a new generation of
Navy destroyers,

Named for the most [a-
mous destroyerman of
WWII, the Arleigh Burke-
class would embody hard-
won lessons of war, endless
tactical considerations and
engineering tradeoffs and
everything that technology
could do to devastate the en-
emy while keeping its own
sailors safe at sea.

Now, three years later,
I'm in Cmdr. Morgan's cabin
aboard the Arleigh Burke, and he's
clearly pleased with the way the
ship's come together, “1 feel as if I've
won the lottery,” he says. “There is
nothing better than to command this
ghip."”

That reflects more than just a com-

EF

mander's obligatory pride. Inthe nine
months since the ship’s commission-

ing, it.has come through trial after

grueling trial with flying colors. It
matched a perfeet gunnery record set
50 years before, fittingly by Adm.

Radar data lights up the CIC's flat panel displays.

Burke himself. Miszile firings, torpe-
do launchings, engineering inspec-
tions and sensor evaluations have
been similarly successful. For Mor-
gan, the experience evokes Hitch-
cock’s line: “The perfect erime is the
one you never hear about.”

Balanced and flexible
Historically, destroyers have been
the serappy bantamweights of the
fleet. Small, fast and heavily armed,
but lightly armored, the “tin cans"
were often sent in to do jobs too dan-
rerous for larger ships. In
tea-ping with its lean and
mean lineage, the H05-ft. Ar-
leigh Burke is 60 ft. shorter
and more than 1000 tons
lighter than the current T'i-
conderpga-class eruisers,
The paring down did away
with the two enclosed heli-
copter hangars and one of the
two d-in. guns carried by the
Cruisers.

But the Arleigh Burke's
combat systems are in many
wayvs superior, representing
the absolute last word in
technology. And its four GE gas tur-
bines put out 100,000 hp—20,000
more than the Ticonderogas. “We
have a lot of brute strength,” says
Morgan. “If yvou get into a maneuver-
ing situation, that power will help you
goet out of trouble.”
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[t's all fitted into a short, stocky
hull 11 ft. wider than the cruisers’.
One of the first clean-sheet designs
the Navy has come out with in years,
it exploits the latest thinking in hy-
drodynamics to produce a highly sta-
ble weapons platform that
doesn't have to throttle back
in heavy seas. The Navy is
mum about top speed, admit-
ting only to “greater than 31
knots.”

Damage control, tradition-
ally a U.S. Navy forté, has
been pursued with fanati-
cigm in the Arleigh Burke,
After 37 sailors died when an
Exocet slammed into the
frigate Stark in the Persian
Gulf five years ago, the Navy
reconsidered many of its de-
sign policies. One result was
a shift away from lightweight alumi-
num superstructures. Only the Ar-
leigh Burke's funnels are made of alu-
minum. All vital areas are protected
by at least two layers of steel, aug-
mented by 70 tons of strategically
placed Kevlar armor,
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For firefighting, fore and aft tanks
of aqueous film forming foam (AFFF)
concentrate hold 600 gallons each,
several times more than ships of this
size usually carry. Foam outlets are
located on a pipe that forms a com-

Gas-turbine powerplants are dertved from DC-10 alrfiner engines.

plete loop around the ship, so that a
break at any point in the line won't in-
terrupt flow to other areas,

AFFF can also be directed through
fixed nozzles on the helicopter deck in
case of a erash, or through sprinklers
in both engine rooms, As a last-ditch

DEEEI"U'FEIER I?‘?E

measure, the engine rooms can be
campletely filled with flame-smother-
ing Halon gas. Saltwater sprinklers
douse crew berthing compartments,
and a high-pressure spray system
called Deluge cools the missile launch-

= ers to keep warheads from
cooking off,

Wherever possible, the
ship's key systems have mul-
tiple backups. There are
three computer rooms, three
generators, and a data multi-
plexing system distributes
machinery control informa-
tion via numerous pathways.
"This is one tough, rugged,
brute of a ship,” says Mor-
gan, “It ean take damage and

it can fight back.”

Black box magic

While Arleigh Burke's ability to take
hits is the result of combat experience
and thorough engineering, its ability
to dish out punishment derives from
some of the most exotic black boxes in
the fleet. The Aegis Combat System,
a complex intertwining of sensors,
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Clockwise from above: Sonar specialists
interpret data. Fantall accommeodates a

LAMPS helicopter for refueling. Five-bladed
props are visible in drydock. Towed sonar
array pays out for tralning.

computers and weapons introduced
on the Ticonderoga-class, has been
refined still further for the new de-
stroyers. Aegis provides a compre-
hensive, integrated picture of air and
surface threats and can react to them
with unmatched speed.

Aegis represents the latest stepina
gradual progression that has trans-
formed naval warfare over the past 50
years, “It's not like in the war mov-
1es,” says Weapons Officer Lt. Robert
Jobrack. No longer do sailors rush to
battle stations on deck while the cap-

34

tain gives orders from the bridge.
When the Arleigh Burke sounds gen-
eral quarters, all hands remain inside,
protected from chemieal, nuelear and
biological contaminants by an over-
pressure air-filtering system, The
commander and his tactical team as-
semble in the Combat Information
Center (CIC), a computer-crammed
room sheltered deep in the hull,
There, the many nerve endings of
the Aegis system’s sensors are knit
together. Two large, bright-blue flat
panel displays at the front of the room

BT IR Y

pull the overall picture together for
the commander, his tactical action of-
ficer and weapons officer. Detailed in-
formation is read out on banks of CRT
consoles lining the room's perimeter,

The consoles are grouped by fune-
tion into anti-air warfare, antisurface
warfare and antisubmarine warfare
sections. “We've taken everything
and integrated it here to make the
room more useful, more user-friend-
ly,” says System Test Officer Lit. Jef-
frey Pitel.

The CIC erew’s primary window on
the abovewater world is the SPY-1D
phased-array radar. Radiating from
four panels bolted to the superstrue-
ture, its electronically steered beam
seans from the wavetops to the strato-
sphere in sweeps far more rapid than
mechanically steered radars can man-
age. That speed is particularly vital
against seg-skimming missiles, which
can strike a ship seconds after they
pop into view over the horizon.

Supplementing SPY is the AN,
SPS-67, a conventional mechanically
steered surface search radar. *Onany
given day, the environment can play
tricks with RF energy, so it's nice to
have dual sources,” says Jobrack.

Information from the radars is
routed directly into systems that con-
trol the ship's missiles and its 5-in.
main gun. Most of the firepower re-
gides intwo Vertical Launch Systems
(VL5), installed fore and aft of the su-
perstructure. Here, a total of 90 mis-
siles (29 forward and 61 aft) stand be-
low hatches in the deck,

The great advantage of this setup is
that commanders can make split-sec-
ond decisions about the type of missile
they want to use. With earlier sys-
tems, loading apparatus had to haul
the desired weapon up from a maga-
zine below and mount it on a movable
abovedecks launcher, which would
then aim it at the target before it was
ready to fire,

Arleigh Burke's VL35 can be load-
ed with any combination of the most
advanced missiles in the Navy inven-
tory. Tomahawk land-attack cruise
missiles can strike targets 800 miles
inland, guided by a precise terrain-
following navigation system. Radar-
guided Tomahawk antiship missiles
hunt down enemy vesszels more than
250 miles away. And Standard mis-
giles streak toward air or surface tar-
gets at Mach 2 under the control of the
ship's radar and its high-intensity mi-
crowave illuminators,

Closer-range surface threats are
generally engaged with radar-guided
Harpoon eruise missiles, launched
from eight fixed canisters angling up
from the afterdeck. Salvos of these
mizsiles can be programmed to follow
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different flight paths toward a tar
arriving simultaneously from di
ent directions. The Tomahawks are
q‘ able of similar disorienting tactics.

argets within about 14 miles that
aren't judged to be worth the
$7560,000 cost of a Harpoon are at-
tacked with the 5-in. gun, which can
fire up to 20 rounds per minute. With
SPY following the trajectory of the
ghells and feeding back corrections,
it's usually possible to achieve hits by
the third round.

Sub hunter

The Navy stresses that the demise of
the Soviet Union has not brought an
end to the submarine threat. In fact,
inexpensive diesel electric subma-
rines now entering service with Third
World countries are even quieter and
harder to find than nuclear subs.

In response, the ship's most expen-
sive electronics are devoted to fight-
ing in the subsurface arena. The GE
AN/S5QS-53C hull-mounted sonar
goes beyond earlier variants in its
ability to exploit different paths of
sound propagation, including boune-
ing signals off the bottom. To pierce
the thermal layers that often block
surface sonar reception, an 800-ft.-
long, passive towed array is spooled
out behind the ship on a tether nearly
a mile long, Range for these systems

Missiles are Inwn-rlad into VLS in canisters
(above| and stay sealed until launch (top).
extends beyond the horizon, 2o the
first warning of surface threats often
comes via sonar rather than radar.
Although the Arleigh Burke is
equipped with six MK-32 homing tor-
pedoes, the preferred method for at-

tacking subs is to call in a LAMPS I11
helicopter. Tied in to the ship's CIC
by a high-frequency digital datalink,
these helicopters use the ship's sonar
and their own sonobuoys to find subs
then drop torpedoes on them well be-
fore they get within striking distance.
The helicopters also provide over-
the-horizon radar data for attacks on
distant surface vessels,

Defense against subs is provided by
a towed torpedo decoy, extensive si-
lencing of propulsion equipment and
airjets that stream from the tips of the
d-bladed controllable-pitch propellers
to reduce cavitation noize.

To evade radar, the ship's super-
structure has an angled stealth shape.
Infrared signature is reduced by heat-
dissipating baffles around the fun-
nels. Last-ditch missile defenses in-
clude super-rapid blooming chaff
launchers and two radar-guided Pha-
lanx Close-In Weapons Systems that
gpit out 3000 depleted uranium slugs
per minute,

“We're designed to operate in any
kind of threat environment,” says
Mo , aware that it's impossible to
predict what that threat might mean
in years to come. “We've built so
much eapability into this ship,” he
says, “If the world changes, if the
threat changes, we will still provide
value and utility to this country.” ™
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RNOTS YOUR CAREER'S NOT

INLY THING ON THE MOVE.

Talk about the fast track! Today’s Navy has what it takes
to move both you and your career.
Move you with the excitement of working on some of
b !
the world’s most sophisticated high-tech equipment. Move your .
career with exciting opportunities in aviation, electronics,
telecommunications and healthcare.
You can get state-of-the-art training in one of over 60
fields. And have challenges, SRS ,
responsibilities and GrOWth e halenges bewekigon s pbdd e e
= potential that other companies can't offer a person your age.
a - You'll learn leadership skills, the value of teamwork and how to
| handle pressure. The very things you need to chart a successful
course into the future.

Y Interested? Talk to your Navy
sk ot f e Ny oprione Recruiter today. Or call 1-800-327-NAVY.

o 0" Then get ready to make your move fast.  yoU AND THE NAVY,
Because in today’s high-tech Navy, you only go one way: Full speed ahead. FULL AHEAD.
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Turn your TV room into a heme theater wrlmjusta
STEPHEN A~ BOOTH, Contibuting Editor
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® You're suspended in time and
space, your experience defined by the
image before vour eves and the
sounds all around you, The combined
energy und and imag
AWEY C0 ntmmp walls, and for :
hours, you're transported to another
place. Is this theater? Yes, And
you're p cally on the stage be.
cause the theater is in your home:
sound plays an indispensable part
in creating thiz illusion—the kind of
gound that puts you in the center of
the aetion, just as inreal life, In fact,
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surround-sound has
become synonymous with

home theater, and it's the most
affordable part,

If amovie waeoriginally filmed
with a Dolby Stereo soundtrack, all of
its surroundesound effects are carried
over intaet to the soundtracks of vi-
dedcassettes, videodizes and even
stereotelecasts, At the latest count,

P WAVE M AOTOE BY LAREY

MERCE/IMAGE BANK




more than 1500 movies have been
made with Dolby Stereo, as well as an
increasing number of TV programs
and live sports events, That's the free
part of home theater.

You still need a way to recover the
4-channel Dolby sound from the 2-

11

channel stereo soundtracks of tape,
disc or telecast. There's plenty of
equipment available with eircuitry
suitable for Dolby Surround-Sound,
as it's called for home-theater pur-
poses. More important, the newest
gear makes it easier and more afford-

@ Television will be more than jusl a big black box ifa

new up-and-coming group of product
designers has its way. In a project
sponsored by Thomson Consumer
Electronics Inc., students at the 62-
year-old Art Center College of Design
in Pasadena, California, probed the fu-
ture of home theater.

Among the most interesting visions
of the future is a design by Hsin-Chien
Huang and James Lee, titled “"Moon-
beam.” A large, mirrored surface built

| into an exterior wall lets you viewa TV

image outdoors in the backyard but

alsorelays a signal indoors for more traditional viewing. The exterior unit includes
a solar collector for power, a sundial and a satellite dish.
The "belt-line frame" (right), developed

by James Elliott and Steven Farb,
allows you to easily interchange pieces
of equipment as technology evolves.
Components swivel in or out depend-
ing upon whether or not they are being
used. A videophone is also included.

—Frank Vizard 1§

able than ever to adapt your existing
setup for home theater.

Lately, the manufacturers of elec-
tronics and loudspeakers have intro-
duced “drop-in” products that let you
build a home theater on the founda-
tion of the equipment you probably al-
ready own. You're t}m‘r‘c of the way
there if you have a fairly recent TV
and a hi-fi VCR or laserdisc player.
You're almost there if you've got a
stereo music system, too. A hi-fi VCR
or an older stereo VCR is a must,
though, because monaural VCRs
can't reproduce a videocassette's ste-
reo soundtrack, and that's where the
surround-sound is encoded.

You can, of course, assemble your
home theater from scratch, and there
might be good reasons for doing so.

One consideration to keep in mind is
that when you've introduced the all-
enveloping element of surround-
sound, the picture on a small-screen
TV might become overwhelmed and
dwarfed. The disparity between im-
age gize and the illusion of largeness
created by sound might produce an
unrealistic and disconcerting feeling,

Sereen size is a relative matter—
relative to the size of your viewing
room and, particularly, to the dis-
tance you sit away from the screen.
Manufacturers usually use the view-
ing distance to make recommenda-
tions about screen size. RCA's sug-
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stions seem the most reasonable.

or distances of up to 7 ft., the TV
sereen should be at least 27 in. meas-
ured diagonally, from 7to 10ft., 31 in.
and, at 10to 11 ft., 35 in.—the largest
tube size. Beyond 11 ft., you're into
the projection TV range: a 46-in. PTV
for up to 15 ft., and at least 52 in. for
greater distances.

PTVs have become an increasingly
viable option. Not only is pieture qual-
ity and brightness much superior to
the PTVs ﬂ%&\ren three years ago, but
the newer designs have Hheﬂu]k.
too. The latest models from Mitsubi-
shi, RCA, Sony and others measure
about 21 in. deep—no more thana
conventional 25-in. tube TV. So hav-
ing a big-sereen TV no longer means
losing half of the real estate in your

sors like the AudioSource 55 Four model.

sound, you're sup to be aware of
the ambient sound, but not be able to
pirgvoint or localize its origin.

olby Surround is sometimes
called passive Dolby, and you'll find it
on the most modestly priced audio re-
ceivers. The improvement is called
Dolby Pro Logic. This is a true 4-
channel system, but the extra channel
is up front and has nothing to do with
surround effects. To confuse matters

Yol can upgrade an existing stereo system for surmround-sound with proces-

the TV, the center
channel speaker (usu-
ally called video speakers)
must be specially designed for the
purpose with magnetic shielding to
prevent the speaker's ets from
distorting the picture. In a Dolby Pro
Logic receiver or processor, the cen-
ter channel has its own source of am-
plification. The power distribution in
surround-sound gear is itself often a
source of confusion.

living room. If you don't
want to give up anything
more than some pictures
onawall, an LCD (liquid

crystal display) projec-
tar might be an option.
At this writing, Sharp is
the only player in the
game. The company’s
XV-P10UP ($2795) can
?mject a 60-in. picture

rom a tabletop, as it
weighs just 9 pounds and
measures less than 9 in.
wide x 15 in. long and 6
in. high.

Although home the-
aterisa J)retty straight-
forward concept, you
might encounter some
confusing terms, These
maostly have to do with
the different forms of
Daolby technology.

The most basic Dolby
audio system for home
theater is called Dolby
Surround. Besides the
usual front left and right
channels for stereo, it
has a surround channel

|/

A typical Dolby Pro
Logic processor might
offer 80 watts per chan-

nel for the front left,
front right and center
channels and 40 watts
for the surround chan-
nel, shared by two
speakers. Theoretically,
surround-sounds re-
quire only about one-
tenth of the power of any
front channel—they're
meant to be sensed but
not pinpointed. Accord-
ingly, 8§ watts would be
plenty for the surround
channel.

In the real world,
though, the same receiv-
ers or processors that

roduce surround-sound
or movies are also used
for music listening., And
in this non-Dolby appli-
cation, most experts
agree that more power is
, needed for the various
A multichannel music
% | modes such as concert

that sends special effects
and ambient sound to
speakers behind or to
the sides of the audience.

Dolby Surround usually uses a 4-
speaker setup: two for stereo up
front, two for surround in the rear.
But this is misleading. It's actually a
3-channel system: The surround
channel carries a monaural signal. Al-
though two speakers are used in the
rear, they rePrudur:e the same signal.
In fact, that's why they're linked to
one another by a speaker cable, which
you might want to conceal under the
floorboards or carpeting or behind a
molding. The argument for two sur-
round speakers is that the sound be-
comes more diffused. With surround-
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Standard Dolby Surround-Sound uses four speakeers. Dolby Pro Logic adds a
fifth center speaker. THX positions rear speakers to the side,

further, it uses a fifth loudspeaker.

The added speaker is for the center
channel and it anchors dialogue and
on-screen sounds to their point of ori-
gin. This added circuitry is meant to
maintain realism by localizing the ap-
propriate sounds instead of having
them ping-pong across your room
from tﬂe nt left and right stereo
speakers. The circuitry’s “logic”
steers stereo and surround effects to
the other speakers.

The center channel requires its own
speaker, one that sits above or below
the TV screen. Because it's so close to

P ELLSTRATION BY ADCL P E NRCTTRAAN

< hall, cathedral, stadium,

club and others found in

today's equipment. For

music purposes, the cor-
rect amount of rear or “ambience”
channel power most often cited is
about one-third of any front channel.
For the record, Dolby recommends
that center-channel amplification be
the same as that of each stereo chan-
nel. This is to avoeid any imbalance up
front, especially since many loud
sounds oecur on-screen.

Keep these power ratios in mind
when you're shopping for audio home-
theater equipment. If you only plan to
use your system for movie watching,
you don't need the extra amp power
necessitated by the various music

9



THE THEATER COMES HOME

The Technics THX pacikage Includes a surround-sound processor, amplifier and spealcers.

modes. In any event, these higher
power ratios are usually found in so-
called DSP (digital signal processing)
receivers and amps. These more ex-
pensive components use DEP to cre-
ate those different room effects. Sim-
pler audio/video components have
power distribution more suited to
Dolby surround-sound applications.
Yet another form of surround-
sound technology is called THX. Orig-
inally developed for Lucasfilm, THX
is a more elaborate version of the
Dolby Pro Logic system. The goals of
the THX system include absolute
clarity of on-screen dialogue, precise
localization of left and right front ste-
reo effects no matter where the view-
er is seated and elear but non-
localizable surround effects. Much of
this is performed by the electronics in
the THX processor, but the amplifi-
ers and speakers play a key part, too.
For example, both must be designed
to handle signals that don't often oc-
cur in music but are frequently heard
in movies—explosions, for example.
One point where THX is quite spe-
cific, compared to the Dolby systems,
is in the matter of speaker placement.
The surround channel speakers must
be placed to the gides of the audi-
ence—not behind, Because the audi-
ence isn't supposed to pinpoint the
surround-sound effects, most THX
surround speakers have a dipole de-
gign. This means they radiate sound
to the front and the rear of the room,
thereby diffusing it. Many dipole
speakers are for in-wall mounting.
Home THX sound doesn’t come
cheap. Among the least expensive au-
dio packages is the SC-TH200 from
Technics, which ineludes processor,
multichannel amplification and all the
necessary speakers plus bass sub-

40

woofers, all for $8500. JBL's Synthe-
gis One system goes for $48,000, but
this includes a $13,000 data-grade
front projection TV. Home THX gear
comes as separate components, too.
For example, Parasound offers the
HCA-1206, a 6-channel amplifier with
120 watts per channel ($1645). And
Harmon Kardon sells a THX proces-
sor, the AVP-1, for $2200,

For a very small fraction of the
THX sticker, you can add Dolby Pro
Logic surround to your existing au-
dio/video system. If you're installinga
stereo system from scratch, your op-
tions include about two dozen multi-
channel receivers, some of which are

relatively inexpensive, Sony’s entry-
level Pro Logic receiver, for example,
is the STR-D790 and it lists for $350,
Marry the STR-D790 to five Bose
V5100 speakers ($129 each) and
you're into home theater for less than
agrand.

surround-sound receivers with
Dolby Pro Logie vary widely in price,
features and wattage. Perhaps the
most interesting receiver with Dolby
Pro Logie is Sony's STR-D2090
($1000). It's truly an audio/video com-
ponent in that it displays graphics on

our TV screen to help you adjust and
ance the volume levels of the vari-
ous Dolby channels by remote con-
trol. Thisis a DSP receiver, For video
applications, it delivers 75 watts each
to the front three channels and 60
watts for surround, For music appre-
ciation only, the front channel amps
reconfigure themselves to deliver 120
watts each for 2-channel stereo. The
surround amp remains at 60 watts for
DSP effects.

If you're looking to add surround-
sound to an existing stereo system,
there's a selection of surround-sound
processors that Eruvide the Dolby eir-
cuitry along with power amps for the
center and surround channels.

Among the more interesting sur-
round-sound processors are Mitsubi-
shi's HTS-300 (3600), Kenwood's SS-
992 ($299), Onkyo's ES-600PRO
($399), the AudioSource 55 Four
($330) and Cambridge SoundWorks
PL-100 (3209),

The AudioSource entry delivers 24

watts to the center channel and the

® Want to renovate your family room to
the art deco glory of the ald Roxy or Bi-
jou? It's possible with one of the prefab,
Dream Palaces available from Theatra
Design Associates.

After years of creating custom home
theaters for the well-heeled, TDA now
offers oldtime theaters in modular kits.
The kits fit rcoms from 12 x 14ft.to 18

Build Your Own Bijou

* 23 ft. Art deco and greek classical
styles have base stickers of 534,400
up to $57,900. A traditional design
ranges from $15,348 to $24,971.
Dream Palaces come with fabric-
covered columns, seats and risers,
electronic controls for the sconce lights
and even a velvel curtain. For more in-
formation, call (718) 388-3874. —S.B.
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same to the surround chan-

nel, where it can be shared

by two speakers. This component
also comes with a remote control so
you can adjust the channel balance
from your viewing position. Onkyo's
processor provides 50 watts to the
center channel and has two 20-watt
amps for surround.

Cambridge SoundWorks' remote-
controlled PL100 has a 40-watt cen-
ter-channel amp and two 15-watt
amps for the surround channel. Ken-
wood's S5-992 delivers 30 watts cen-
ter and 15 watts surround, with re-
mote control for setup and balancing.
One neat trick of this remote control is
that when it's used with an existing
Kenwood Spectrum 910 or 710 stereo
system, the S5-992's remote takes
over all volume-control functions.

If you have no audio equipment at
all—and don’t want a conventional
music system—DMitsubishi’s HTS-300
Instant Home Theater is for you. You
needn't even disturb your TV/VCR
connection, as a single cable connects
this component to your TV's audio
output jack. It delivers 50 watts each
to the center channel and front stereo

channels, and sends another 50 to the
surround channel to be split between
two speakers.

All of these receivers and proces-
s0rs require speakers for their center
and surround channels. Many of the
same companies offer speakers, too,
Cambridge, for example, packagesits
PL100 with a center-channel speaker

= SURROUND EXN

Sony's 5STR-D2090
Doiby Pro Logle
recelver displays
graphics that help
adjust balance and
veolurme.

@ |l you're assembling a home theater
around your current television, you can
give it a tuneup for as littie as $30 with
some of the diagnostic and adjustment
aids now available.

The fact is, many of
the lelevisions in
homes today do not re-
produce pictures and
sound as well as they
might. Usually, be-
cause of aging and
misadjustment, the
TVs have fallen out
of spec with Mation-
al Television Systems
Committee standards.

One easy-lo-use rem-
edy is the Audio/Video
Adjustment Tape
(AVAT) from Scottsdale, Arizona-
based J.5. James Video Labs. The
AVAT is a VHS cassstie that contains
maore than a dozen digitally mastered
picture patterns and sound tests for re-

How To Tune Up Your TV

storing color, focus, resolution and oth-
er functions. You make the adjust-
ments with controlsontha TV.
AVAT also helps you sel up sur-
round-sound for your
home theater. There are
test tones for stereo bal-
ance and front/surround
volume and balance.
AVAT is sold by mail for
$24.95 plus $4 for ship-
ping and handling; (800)
835-0110. A similar prod-
uct called the Receiver/
Monitor Setup Tape is
available from the Society
of Motion Picture and
Television En-
ginears for
$32;(914) 761-
1100. Laserdisc owners might want to
consult A Video Standard from Refer-
ence Recordings. The laserdisc costs
$70. To order, call (80D0) 336-8866.
—S5.B.
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Cambridge SoundWorks offers a sumound-sound proces-
sor and three surround speakeers in one package.

and a pair of dipole surround speakers
for $799.

Some other clever speaker pack-
ages are available from Bose and
RCA. The Acounstimass-T system
from Bose ($999) consists of three
stacks of the company's tipy cube
gpeakers, plus a hideaway bass mod-
ule. Bose markets the cubes for de-
ployment front and center, but center
and surround work too. For homes
that can't accommodate two surround
speakers in the rear, RCA’s Video
Acoustics line includes a model that
houses six speaker drivers in a single
cabinet, arranged to disperse sound

without localization. A
package including
front and center speak-
ers costs about $2000,

When you buy a speaker package
from a single manufacturer, you can
expect a matching sound character
among the group. When you're add-
ing a different brand or model to your
current speakers, this probably won't
be the case. So what? Purists, espe-
cially the THX camp, maintain that
speakers should have a matching ton-

character, so that a difference in the
surround channel speakers doesn’t
bring your attention to them.,

If you're mixing rather than match-
ing, you can minimize the effect of a
mismateh by trying different speaker
placements. Aim the surround speak-
ers away from your seating position.
Reflect the sound off walls to disperse
it, even place the speakers on their
backs so they fire upward—the sound
isn't supposed to be direct in any case.
Then, sit back and enjoy. You proba-
bly won't notice mueh difference in
tones when those waves crash and the
surf breaks across your room. ™
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Remember What A Crab He

* Now you can afford to get toughness at a price you won't
away every weekend in a rough have to work weekends to afford.
and rugged Jeep, Cherokee, Because You'll get an impressive 2.5
’ Cherokee offers legendary Jeep litre engine, four-wheel drive, and

*MSRP excluding title, taxes, destination charges, and options shown, Price correct at time of placement. **See limited warranoies, restrictions, and details



Chrysler’s exclusive Owner’s and into the great outdoors,
g=ume Choice Protection Plan** call 1-800- JEEP-EAGLE.
AL To find out how you And who knows, one week-
=2 can get out of the office end you might even convince

at dealer. Jeep is a registered trademark of Chrysler Corporation,

your father to get away with you.

Theres Only One Jeep®. 5t

A Division of the Chrysler Corporation

Buckle up for safety
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The Big Easy to the Twin Cities—1700 miles in a 20-ft. bass boat on the Mighty Miss.
BY JOE SKORUPA, Boating/Outdoors Editor

® For 1200 miles the Mighty sand bars. After four days of
Missisgippi rolls by our boat on life on the Mississippi, eo-pilot
its own terms, The days are long Jim Youngs and I are begin-
and hard, but filled with passing ning to feel like true river men
paddlewheelers, 1000-ft. barges, ® ' of old. Then, we pull into Han-
antebellum mansions and im- ' nibal, Missouri, the headquar-
mense stretches of pristine | ¢ ters of Mark Twain Ine.

wilderness. At dawn, a sheen of B = , “They always seem to go a
mist clings to the still, flat wa- = | bit too far,” says Jim, as we car-
ter. Later, the hot July sun 88 ry our bags past the big neon
climbs above the levee and B sign of the Mark Twain Hotel
sharpens the contrast on an S | (now a restaurant). Twain was
endless string of channel § | born in Hannibal in 1835, and
markers that puide us around | the town goes to extraordinary
submerged wing dams and lengths to make sure you never
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forget it. During our brief search for
a motel, we pass Tom Sawyer's piek-
et fence (astonishingdy in mint condi-
tion), the Mark Twain Dinette, the
Becky Thatcher Book Store, the
Twainland Trolley and several his-
toric markers

G
~ TOM SAWYER
HUCKLEBERRY FINN -

ple T

i
:
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and hronze statues, When

we finally arrive at a motel—the
Clemens—it's completely filled. No
iroblem. A elerk makes a call and
Ihunk':- us into the nearby Tom &
Huek's. Jim and 1 glance at each
other and smile, What did we ex-
pect? This is the 1980s. Locks and
dams have tamed the onee-wild riv-
er, and Mark Twain has become the
Elvis of Hannibal.

P PHOTTOES Y SR PO

Opposite page: The Cajun
Oueen joins the PM team for part of the
trip [tep) as we get ready to pass New
Orleans [bottom). This page: Auxillary
fuel In the red jugs feeds the high-speed
PM rig (top left]. Don’t leave home
without maps. charts and VHF radios
[top right). Early morning launching In
Lake Ponchartrain [abowve]. With no boat
facilities, St. Louls isn't much of a marine
gateway [left). It’s a fine line between fact
and fiction in Hannibal, Missour [far left].

Ultimate bubba boat

“You must be serious fishermen,”
shotits the lockmaster from high up
on the conerete retaining wall. Inside
the masgive lock, our 20-ft. rig feels
about as hig as a eorncob in an empty
grain elevitor,

“No, 1 vell back. “We don't even
have fishing rods.”

“Really? Then what are you doing
ott in a bass boat in the pouring
rain?"

Good question. Especially since it's
& chilly 50° F today in Wisconsin, But
there's a note of skepticism in the
lockmaster's volee that's clearly un-
called for. I've heen asked this ques-
tion a dozen times since departing
from New Orleans six days ago, and |
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can't help but wonder: Hasn't
anyvone ever taken a hass boat
1700 miles up the Mississippi
River before?

The ided made perfect sense
to me when I planned it in New
York several months ago. |
imagined it as the quintessen-
tinl beartland adventure in the
quintessential heartland boat.
Or put another way, the ulti-
mate trip through bubba-land
in the ultimate bubba boat. Is
that so hard to understand?

Besides, I'm driving a sharp, new
top-of-the-line 1993 Astro DCX bass
rig, equép ed with Mariner’s first
200-hp EF1 outhoard. I'm torture-
testing advanced equipment. I'm

4
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proving that small-boat
owners are only as limited
as their dreams. I'm slick
and quick. And, in PM's
inimitable man-and-ma-
chine style, I'm conquering
one of the world's greatest
rivers, So that, Mr. Loek-
master, is why I'm in a
bags boat on the great Mis-
sissippi on a cold and rainy
Wisconsin day. And, if 1
hadn't had hypothermia at
the time, that's exaetly
what [ would have
tald him,

Sport cruiser
By the end of the
first day on the riv-
er, it became clear
that the metal-fMake
blue 20-ft. Astro
DCX (dual eonsole)
rig wasn't really a
bass boat after all.
Oh, it was clearly one
of the flashiest hot

& -
rods on the "
water, and its layout was marvelous-
ly designed to satisfy the tournament
fisherman's every possible need. But
once the PM river-running team left

PRl PO T S YOG

Lake Ponchartrain, the

Astro DCX became something more
—ii low-to-the-water, high-perform-
ance Mississippi sport eruiser.

Every feature on the up-scale As-
tro DCX is ingeniously designed for
erulging, For example, the glove
compartment is well suited to be-
ecome & communications locker for
stowing handheld VHF radios and
cellular phones. The deep in-dash
eooler 15 ideal as a map

amd ehart box. The adjoin-

ing aft livewells are su-
perbly conceived as a food
and beverage locker on one
side and a trashwell on the
other, All in all, the Astro
DCX has more stowage
space lor eruising (or fish-
ing) than any two bass boats
on the water. We didn't even
come close to filling it.

The stepped corridor be-
tween the two consoles is an-
other truly inspired feature.
Not only is it great forr hold-
ing a couple of big tourna-
ment-style tackle boxes—its
intended purpose—but it's equall
useful as a bilevel auxiliary fuel dee
that can hold up to 36 gallons of gas
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in portable jugs. Without it, the PM
sport cruiser wouldn't have made it
as far as Baton Rouge.

Other important cruising features
are: the large luggage hold (formerly
the twin-hateh bow compartment),
the spare parts and toolbox (former-
v the starboard rod locker), the
fender and line hold (formerly the
port rod locker) and the flip-down
snack table (formerly the folding
center cockpit seat). These features
and the 200-hp Mariner, which pave
the PM river runners a top speed
of nearly 60-

“I'm married, but this isn’t my
wife, What do you think of that?”

“Does your offer of help hinge on
my answer?”

“Heck, no."

“Good. Then let's diseuss it on the
way to the gas station.”

Much has changed on the Missis-
gippi since Mark Twain's time, but
the river is still populated by eolorful
characters. The two lovebirds swore
us to secrecy and went far out of
their way to give us a hand, Without
their generous help, we'd
have never made it to

Cape Girardeau, Mis-
souri, by sundown,

In many ways, the

. Mississippi is a eruising

boater's nightmare, and

it has two fundamental

| problems that make it

ighly unlikely that
| conditions will improve
| any time soon: 1, It's a
heavily used commer-
cial artery and 2, It's a
dangerous and unsta-
. ble floodplain. The re-

day through Friday. We
ran into trouble by running from 7
am to 7 pm for seven days straight.
The day we met the amorous eouple
was a Sunday. We tried calling all

the potential fuel points between
Blytheville, Arkansas, and Hickman,

Oppaosite page: The twisting 1734-
mile route (far left]. Reaching 5t. Paul,
Minnesota [top right]. Dwarfed by one of
the 25 barge-size locks [middie right]. And
passing the Mississiopl Queen on the
upper river [bottom right]. This page: Red-
wood-size debris [abowve). If Its cold and
raining It must be Wisconsin (top right).
Fuel stops were rare but amusing [right].
And at our final destinatian In 5t. Paul, it's
time for a cold one |bottom right].

mph fully loaded, made the Astro
DCX the envy of the waterways be-
tween the bayous and the Land of
10,000 Lakes,

Far and fuel between

“Hey, is there a gas station nearby?"
[ shout to a man and woman who are
standing on the levee somewhere
around the ArkansasMissouri’/Ken-
tucky border. After a hard drive
from Memphis, Tennessee, the PM
river runners are down to their last
6 gallons of auxiliary fuel.

“Do you need gas?" asks the man.

“Yes, I need gas.”

“Well, come on over. There's a gas
station about a mile away. I'll give
you a ride.”

“Great,” I say, pulling the boat up
to the bank.

“You know, I've got a secret to
tell,” he says smiling at the woman
by his side.

“Really?"

“This isn't my wife.”

Long wary pause, “Oh?"

POPULAR MECHAMICS ® DECEMBER 1992

sult of this situ-

Kentucky—a distance of 112 miles—
but no one answered their tele-
& phones,

There were quite a few other

experiences that didn't make
our 10-best list. These include:
frequent battering from north-
bound towboat wakes, thrilling
afternoon lightning and thunder-
storms in the humid south, 1 full
day of cold and rain in the north, a
morning’s worth of chemical-
emissions-induced headaches in
the New Orleans-to-Baton Rouge
industrial corridor, hours of frus-
| tration getting through 25 locks
| and a unique 2-day episode of
bank-to-bank floating debris,

In the end, like true river men,
the PM team learned to take things
as they come, even if that meant
driving around logs as big as red-
(Please turn to poge 116)

ation iz that commaon
amenities, such as mari-
nas, fuel docks, marine
gtores, motels and even
towns are in surprisingly
short supply. This is es-
pecially acute on the 500
miles of the lower Mis-
gissippi, from New Or-
leans to Cairo, Illinois,
and the upper river is
only slightly better.

Part of the difficulty
arises from the Missis-
gippi River work sched-
ule of 9 am to 5 pm, Mon-
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HOW TO RESTORE

Part 5: Wiring And Final Trim

BY RICH TAYLOR, Contributing Editor: PM Photos by Jean Constantine

Ken Barnes [top| fits a new taillight assembly. Abmrc,he:ku:tllh'lg Ready for the headlight assembily, the grille and wiring harness are in
our rechromed windshield header. place and underhood panels are palnted correct semigloss black.
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® This is the fun part! After six
months of what was sometimes exas-
perating dirty work, we're up to the
final assembly stage on the 1967 Ca-
maro convertible that we're restor-
ing. It's taken a tremendous amount
of time and effort to get to this point,
but it's also been terrifically reward-
ing to bring such a neat old car literal-
ly back from the dead. There’s really
no other satisfaction like it.

To celebrate this milestone in our
long-term project, we thoroughly
cleaned the shop and repainted the
walls and floor while the was
out at the local painter being colored
Matador Red. Psychologically, it'sa
boost to be working in a freshly re-
done shop. Practically, it's easier to
keep the Camaro clean if the shop is
dust-free, too. We also cleaned all our
tools and organized our cache of Ca-
maro parts so that we'd be ready to go
to work the minute the car returned
from the painter.

After old No. 4524 was returned
from being painted, our first step was
to gently clean off the inevitable over-
spray on wheelwells, hood hinges and
other conspicuous spots. We used just
a dab of lacquer thinner on a clean,
soft shop towel for gentle cleaning.
We've been very careful not to touch
the fresh paint on our car—madern
laequers stay soft and scrateh easily
for weeks after painting. We also pad-
ded our lift posts with plastic bubble-
pack to keep from inadvertently chip-
ping the car doors when they're open.

Then we started final assembly by
threading new wiring harnesses from
the firewall forward to the headlights
and back tothe taillights. Like most of
our other specialized Camaro parts,

these came from D&R Classic Auto-
motive in Naperville, Illinois, one of
General Motors' licensed suppliers of
restoration parts for GM cars.

With the wiring in place, we could
start the satisfying process of bolting
on the big pieces that give any car its
distinet personality. General Motors'
Service Parts Operations still has
crash parts, such as taillights and
bumpers, available at surprisingly
reasonable prices. Following our phi-
losophy uflpreparing small subas-
semblies before installing them on the
car, we assembled and tested each
taillight unit before bolting it in using
new Wurth hardware. T%'IEH we in-
stalled the rear bumper uging all-new
hardware from General Motors.

Next we lifted the car up on our Ea-
gle Equipment lift and installed the
new fuel tank. To preserve its fresh-
from-the-factory look, we first
sprayed the tank with clear lacquer.

e used new tank hangers to hold it
securely and new antirattle cushions,
as well. While we had the Camaro up
in the air, we also routed new stain-
less-steel fuel and brake lines. The
stainless-steel lines cost more, of
course, but they'll alzo last for the life-
time of the car.

Simply installing the new taillights,
gas filler, trunk lock, rear bumper and
rear spoiler completed the entire back
of the car in one busy morning. We
also installed a reproduction trunk
floormat and a refurbished spare tire
holddown. When we add the spare
tire, the trunk will also be finished.
New weatherstripping finished off
the trunk opening and neatly hid our
weld marks,

Other quick and easy bolt-ons were

the wheelwell moldings and the RS
stainless-steel rocker panel moldings.
These dressed up our Camaro aston-
ishingly. Working our way forward,
we installed the fake grilles in the
hood that distinguish an S8 Camaro
from a run-of-the-mill V8, Next, we
assembled and tested each of the com-
plicated hideaway headlight units,
which help identify this Camaro as an
RS. These diabolical assemblies can
be extremely difficult to properly ad-
just and, consequently, can take

urs of fiddling to get just right. It's
easier to do it off the car, then install
the ready-to-run assembly.

The RS grille is a surprisingly
tricky piece. In order to fit the griTIe,
you must loosen the lower valence
panel, snap the grille in place, raise
both into place together, then read-
just the fit of the valence panel, fend-
ers and hood. What should be a 2-min-
ute job ends up taking 2 hours. After
the valence was finally back in place—
with three excruciating chips in our
fresh paint job—it was time to add the
front spoiler and its three sturdy sup-
port rods.

As a relief from fighting with the
front of the car, we turned to the win-
dows. Our windows were supplied by
OEM Glass of Bloomington, Illinois.
OEM is ineredible. They can actually
supply glass that not only duplicates
the factory parts, but is even etched
with the proper codes for your partic-
ular car. Details like this amaze your
friends, and win concours.

The Camaro windshield is held in
place by silicone tape. The trick here
18 to run the tape along the edges of
the glass rather than the frame, bal-
ance the glass on the bottom retaining

Ken carefully fits the 55 vents to the newly painted hood. The finish is
still quite soft at this polnt.

POPULAR MECHANICS ® DECEMBER | 992

Lots of new wiring and controls, new pedals and a rare 5500 steering

wheel spiff up the dash area.
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HOW TO RESTORE AN OLD CAR

Tired vent window frames were stripped, straightened, filled and Completed subassemblies of window mechanisms and glass are

rechromed before reassembly with new glass and weatherstripping.  ready to be installed.

clips, line it up side-to-side and snap it
into place. If you do it wrong, a piece
of safety wire dragged around the
edges is the perfect tool for freeing
the glass from the adhesive. Remove
the tape with lacquer thinner, clean
the glass, retape and Lri:'I in.

With the new windshield in place,
you can reinstall the windshield mold-
ings. On the Camaro, most are stain-
less steel. These are pure “unobtain-
ium,” and invariably have 25 years
worth of dings and dents. The recom-
mended procedure: Start by straight-
ening the parts as much as possible by
hand. Then hammer out the dents—
we use mar-free plastic mallets sold
by Eastwood, Cut down the high
spots with a flat file, then sand with a
DA sander and 220-grit paper. Follow
this with a good buffing on the buffing
wheel and polishing with Simichrome

lish. I know this sounds like a terri-

le thing to do to an irreplaceable
piece of trim, but it really works.

The largest area of chrome trim on
these early Camaros is the windshield
header. We had ours stripped and
rechromed before reinstallation. At
the same time, we had the frames for
the front vent windows rechromed.
Fitted with new weatherstripping
and new glass from OEM, these add-
ed dramatically to the finished ap-
pearance of our doors. While we were
in the vicinity, we added the correct
1967 “bowtie” rearview mirrors to the
doors and also installed new door han-
dles and locks from D&R.

We spent a long time on the side
window mechanisms. We'd complete-
ly stripped the inside of each door
when we first disassembled our car,
months ago. Now we bead-blasted
and painted each unit, relubricated
the operating parts and reinstalled
them in the doors and rear quarters.
Only after each was properly operat-
ing did we equip it with glass and new
weatherstripping. Working steadily,
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this took literally days to accomplish,
and from outside, you couldn't see the
difference.

The same thing was true of the tan-
gle of wiring and controls in the dash.
You spend tedious hours upside down
with your head in a footwell and have
nothing to show for it except that the
turn signals blink again. Quicker grat-
ification came with the installation of
a genuine 1967 Camaro 3-spoke fake-
wood steering wheel. Steve Drueck at
D&R came up with this rare piece, a
2500 item if you can find one.

You'll remember that we fitted our
Camaro with a 345-hp H.O. 350 V8
from Chevrolet. This is essentially
the hot Corvette LT1 engine fitted
with a carburetor instead of fuel injec-
tion. We used Accel accessories—
starter, alternator, distributor, spark
plug wires and wire looms.

The H.0. 350 comes without ex-
haust manifolds. Our friend Reeves
Callaway donated a set of late-model
Corvette exhaust manifolds. It was a

simple matter to weld up the air-sen-
sor holes, which aren’t needed on this
“pre-smog” engine. Getting them to
fit was a little more difficult. On the
passenger’s side, no problem. On the
driver’s side, we had to cut and re-
weld the exhaust port flange to bring
the manifold closer to the hlock. We
also cut and patched a section out of
one runner to clear the steering box.,

Onee modified to fit, we had the
manifolds stripped and plated with
High-Temperature Coating by HPC
in Manchester, Connecticut. This
gave our manifolds a semigloss silver
finish that's tough, heat-resistant and
maore attractive than either tradition-
al header paint or chrome,

It seems to be human nature to
want to make changes, without con-
sidering the ramifications of the
changes in other areas. This way of
thinking is almost endemic among
members of Congress, for example,
Unfortunately, we were no excep-
tions. When you bolt a new H.0, 350

The trick here Is getting the bwo pleces on the fenders to line up with the plece on the door.
POPULAR MECHANICS ® DECEMBER 1992
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Pesky window winders must be inserted and adjusted through small
holes in the door. Sore forearms are an occupational hazard.

V8 and TH700 transmission into a 25
year-old Camaro, almost everything
has to be changed. Take the drive-
shaft, for example. Connecticut
Driveshaft in Milford, Connecticut,
shortened our driveshaft 2.375 in.,
equipped it with new U-joints and bal-
anced the whole assembly.

The exhaust system was even more
complicated. Walker makes an ex-
haust system for almost any car, ex-
cept a 1967 Camaro with a late-model
V8. We started with a Walker 430
system that fits all 1967-'69 Camaros
with small-block V8s. We used the
stock erisseross muffler, tailpipes and
arches to clear the rear axle. That
took care of the open end.

For the engine end, we ordered
Walker's 40449 pipes, designed for
the late-model Corvette. On the Cor-
vette, these join to form a Y into a sin-
gle exhaust pipe. We cut off ours to
make duals, rewelded the manifold
flanges to get the right angle, then
connected the Corvette header pipes

to the Camaro exhaust using 2.25-in,
pipe that we had custom bent.

In 1967, the hot street tires were
Firestone Super Sports Wide Ovals—
the ones with the little red stripe in
the sidewall. Coker Tire has these in
repro, in the correct size of D70-14. Of
course, we had to have GM's famous
rallye wheels, 14 x fis. As far as we're
concerned, these are just for show—
skinny bias-ply tires are just not up to
the demands of modern-day driving.
Our alternates are state-of-the-art
Goodyear Eagle NCT 60s, in size
P235/60ZR15. We've mounted these
on 15 % T rallve wheels.

Except for a few minor details—
and a shifter—our Camaro is prett
much finished. Of course, we still
have to install the top and the interi-
or. Next month, we'll show you how
we fitted new carpets, seats, door
panels and the convertible top. And in
two months, vou'll see our Camaro
complete and ready for testing on the
dyno . . . and the dragstrip. ™
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Grille, lower valence panel and spoller took a lot of time and patlence to align properly.

All window mechanisms are repeatedly tested before glass |3
installed, then tested again before interior trim panels go on.

someofine SOURCE LIST
ma of the suppliers for this el

® Auto Hud&.'gpt falties, F.grﬂﬁot 455, Mid-
diefield, CT (208 ) 3464530 { Body i
& B&M Automotive Products, 9152 Indepen-
dence Ave,, Chatsworth, CA S1311; (818} B52-
e [Eng-:}m and drivetrain components)

& Campbell-Hausfeld, 100 Production Dr.,
Harrison, OH 45060; (513) 367-3130 [Alr com-
pricssor and airtools)

& Chevralet Division, General Motors Corp.,
S0007 Van Dyke Ave., Warren, M1 430680; (313)
492-8555 | Engine and transmission)

# Coker Tire, 1317 Chestnut St., Chattanooga,
T 3T402; (R00) 251-6336 ( Repro tires)

& Custom Auto Sound, 808 West Vermont, An-
aheim_ CA 928045; {B00) 243-5637 (Replacement
car rudios]

® [ Mig, 1521 Holsonbaek Dr., Duytona
Beach, FL32117; (B00) 331-9353 { Mig welder)
® DER Clagsic Automotive, 31 W, 208 Diehl
Rd., Suite 107, Naperville, 1L 60663 (T08) 369-
20630 ( Camuro restoration parts)

& DTS, 23250 Schmeman Hd,, Warren, M1
AE0Ed; (BO0) 521 -D628 (Ring and pinion)

® Eagle Equipment Co., 23 Wetherill Place,
Plainville, ﬁa (2TE2; (RINT) 535-0016 (Laft)

# The Eastwood Co., G80 Lancaster Av,, Fra-
zer, PA 18355; (B00) 345-1178 {Specialized res-
toration tools)

# Echlin/Accel, Box 142, Branford, CT (4405;
(202) 4581-577]1 (High-performance ignition
prodiacts)

® Gearbox Grunnies, 3544 Indian Ripple Rd.,
Dayton, OH 45440; (513) 420-5642 (Even more
sperinliped restoration tools)

# Ceneral Motors Service Parts Operations,
G060 W, Bristol Rd., Flint, MI 48554; (800) GM
USE US{Body, suspension and trim parts)

® Goodyear Tire and Rubber Co., P.O. Box
W125, Akron, OH 44306; (216) TO6-2490 {Caon-
temporary tires)

& Jones Racing Products, Route 611 and
Anmawanda Hd_, Otteville, PA 18942 (215)847-
228 (Engine secessary drives)

# Hanter Auto Products, 76 Monroe 3t., Boon-
ton, NJ 07006, (800} G26-1096 (Springs, shock

rs)
® Minigport, Jackson Hill Rd., Sharon, CT
O (B0E%) 364031 1 { Auto restorations)
& DEM Glass, P.0. Box 362, Route % East,
Bloomington, 1L 61702; (500) 283-2122 {Auto

Eliae)
& PST, P.0. Box 396, Montville, NJ 07045;
(BO) 247-2288 {SBuspension bushings, antisway
bars)
® Sharon Auto Hudg, Route 343, Sharon, CT
04606%; (203) 264-0128 (Finieh bodywork and

painting)

. H.BJEI;}'E Wheel Com nis, 3638 Lancaster
Drr., Eugene, (R 97404; (505) 659-6867 { Rallye
whieelz and trim)

# TIP Sandblast Equipment, P.0. Box 648,
Canfield, OH 44406; (500) 321-0260 (Sandblost-
er, bead blast cabinet, paint sprayer)

& Walker Manufseturing, 1201 Michigan
Blvd., Racine, W1 53402; (B00) T67-DYNO {(Ex-
haust system)

® Wurth USA, 93 Grant St., Ramsey, NJ
DT 446; (RO0) S26-5228 (Fusteners)
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POSSIBLE

America’s hopes for the future are realized
through technological progress.

BY MARY SEELHORST

® POPULAR MECHANICS' 30th anni-
versary issue cover personified the
March of Progress, striding confi-
dently into the future. Inside, dozens
of inventors, business leaders and sei-
entists poured out their dreams of
inevitable, wonderful technological
grug'mas that would surely provide a

etter future. ““Progress Never
Stops,” read one headline, “The Past
Assures The Future,” declared anoth-
er. Yetin 1932, the nation was only at
the beginning of the long, bleak path
through the Great Depression follow-
ed by the terrible upheavals of World
WarIl.

Despite these troubled times—or

Mary Seelhorst s curator of the “Possible Direama™
exhibil at Heriry Ford Museam & Greenfield Vil-
loge in Dearbarn, Michigan

ad

perhaps because of them—many
Amerieans in the 1930s and "40s looked
forward to a future made better by
technological progress. Henry Ford
Museum & Greenfield Village takes a
look at America's technologieal opti-
mizgm in “Planning the World of To-
morrow,” a section of the exhibit
“Possible Dreams: PoPULAR ME-
CHANICS and America's Enthusiasm
for Technology.”

Planned before the 1929 stock mar-
ket erash, Chicago's 1933 “Century of
Progress” World's Fair celebrated
the rise of consumer culture with
jazzy, angular architecture and the
futuristic, machine-age look of
streamlined products. “Possible
Direams" displays World's Fair sou-
venirs that capture the look and the
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optimism of the times. For many of
the fair's visitors, these souvenirs
were reminders of their first expo-
sure to the highly designed, machine-
age environment promoted as the
look of tomorrow. Many more people
saw the fair through the eyes of POPU-
LAR MECHANICS in an extensive 1933
photo essay. We've reproduced that
essay in the exhibit, along with many
of Pg‘l's futuristic covers and optimis-
tic commentary.

One of PM's more prominent com-
mentators was industrial designer
Walter Dorwin Teague. “A better
world than we have ever known can
and will be built,” he confidently de-
clared in his 1940 article. As a rela-
tively new and increasingly impor-
tant profession, industrial designers
were often the focus of POPULAR ME-
CHANICS articles. Like Teague, many
desigmers believed that people’s lives
could be improved by applying scien-
tific principles to the design of every-
day environments: “Cur better world
may be expected to make equally
available for everybody such rare
things as interesting, stimulating
work, emancipation from drudgery
and a gracious setting for daily life.”
Manufacturers banked on the stream-
lined look, hoping to tempt consumers
with their products by designing
fresh new versions of old wares.

The bhlue, mirrored finish of

{ Please birn lo page 118)
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Susan Pacheco-Baker,
Ford Mechanical Engineer

Because our employees
are customers too, they
& wantthe same thing in a car
or truck as you do. So al
Ford Molor Company we
encourage everyone, in
every area of the company,
to share their ideas. And il's
this kind of thinking that has
resulted in vehicles like our
Ford Explorer having one
of the highest customer
satisfaction ratings in the
industry. People know a

good idea when they see il.




" FAST
FORWARD

The import crop roars into 1993 with better
handling and more horsepower across the board.

BY TONY SWAN, Aulc motive Editor

MAZDA RX-7

[ ] ‘.lll'lnm.hlh ire's increas FINg em-
phasis :
wides - geover Lo non-
i ts in air-condition-
e dominant theme
||||l|'|1 Car ||1th I8
||| en for

with i |n||n|

hi tter ha m:]hru_ to go wit

The net-net on this trend is cars
that are simultanecusly safer and
more fun to drive

One explan; wte before w
launch into our hy-br 1r|1|
rundown on what's new. J or our
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purposes here, import means any car,
truck, sport/utility or minivan from a
manufacturer headguartered outside
the United States. As a result, we in-
clude a number of cars—Mazda's new
MX-6 and 626, for example—built in
the U.S. with sufficient domestic con-
tent to qualify as domestic vehicles.

Acura

You won't see much in the way of new
sheetmetal from Honda's luxury car
division for '93—but that doesn’t

mean the Acura guys haven't been
busy.,
An early example (mid-"92) of this

activity is the Integra GS-R. By add-
ing Honda's VTEC (Variable Valve
Timing and Lift Electronic Control)
system, the Acura engineers have
squeezed 160 hp out of the GS-R's 1.7-
liter dohe 16-valve Four,

There’s also more muscle en route
for the Legend Coupe, due early next
year. Although we hadn't seen this
car by press time, we know Acura's
power wizards have found another 30
hp in the Legend’s 3.2-liter sohe 24-
valve V6, raising output to 230. Bolt-
ed to a new G-speed manual transmis-
sion, this setup promises to keep the
Legend ahead of its pursuers.

Audi

.-"muli is putting on it
03, replacing the

ve that powered rhl 02 -"Ludl 80
with a 172-hp sohe 2.8-liter V& bor-
rowed from the Audi 100, There's
more wheelbase and a stiffer platfi
to go with the power increas
e use the term advisedly)
mation: the Audi 90,

ds e e
model des

BMW
BMW’s only fresh sheetmetal for
"3—the new 3-series coupes (3181 and
s )—came along at midyear, but as

t /s from

Bavari :
1|.1LL'-T'|-1 i 5. Tops under

';Il] m"u- I - I1lt'r

makes it the 740, There's a new 5-
speed automatic to go with it.

Other BMW hno-goodies in-

clude new ellipsoidal halogen head-
lamps and variable cam timing for
I i low-end torque in the
compa liter dohe 24-valve Six
{3-zeries and 525i).
Ferrari
Do you need a new Ferrari? Probably
not. Do you want a new Ferrari? But
of course. Ferrari's new one for "93 is
the 512 TR, which is essentially an up-
date on the Testarossa, Highlights in-
clude revised styling, improved brak-
ing, a stiffer chassis and more muscle
—421 hp from the 5.0-liter dohe 48-
valve aluminum Flat-12.

Honda
Count on Honda to put a new apin on
an established idea. F'or '93, it's the
Civic del Sol—a aubcnmpact targa-
top coupe that offers convertible fun
without the inconvenience of a con-
vertible top. It also offers one of the
best open-top wind management sys-



subcompact Elantra gets a new 124-
hp 1.8-liter dohe 16-valve 4-cylinder
engine option, while the little Scoupe
coupe offers a turbo upgrade. Avail-
able in normally aspirated (92 hp) and
turbocharged editions (115 hp), the
1.5-liter sohe 12-
valve Four is Hyun-
dai's first home-

think of the Prelude as a paper tiger,
drive this one. It’s the real thing.
Elsewhere at Honda, the Accord
line—one year away from a major
overhaul—gets a luxury edition, the
SE. Included are leather upholstery,

tems in the business (see our First
Drive Report below).

The Civie Coupe is another new-
comer to the family. Sharing the Civie
Sedan chassis, the Coupe borrows its
sporty front-end styling from the
smaller Hatchback, but is
otherwise new. This iz the
first true coupe—with a

real trunk—in the Civic's grown engine.
20-vear history. Along
with a wide range of 2 Infiniti

Introduced in early
92 as a '93 model, the
new J30 makes the
strongest statement

powertrain and other
options, it gives the
Civie lineup more va- g
riety than anything in

its class. 5 - i) S = vet on behalf of Nis-

Redesigned last year,
Honda's Prelude sport
coupe also expands its capabilities
witﬁ the addition of the Prelude Si
VTEC. Applied to the Si's 2.2-liter
dohe 16-valve Four, the VTEC sys-
tem boosts peak output by 30 hp, to
190—more muscle than any U.S. mar-
ket Honda ever offered. If you still

premium Honda/Bose sound, dual
front airbags and antilock brakes.

Hyundai

Although there's an all-new Sonata on
the near horizon, Hyundai's major
news for early "93 is underhood. The

san's luxury division.
Btyled at Nissan's
1.5, design studios in La Jolla, Cali-
fornia, the J30 is distinctive, potent
{with 210 hp from its 3.0-liter dohe 24-
valve V&) and ultra-posh. 1t also in-
cludes antilock brakes and dual front
airbags as standard equipment.

This is a thoroughly competent

FIRST DRIVE REFORT

HONDA CIVIC
DEL SOL

@ With due respect to Honda's engineers,
we're suspicious of the del Sol's origins,
Anything this much fun had to have bean
conceived by Wall Disney's imagineers.

Based on the Civic platform, which was
all new for '92, the del Sol is a targa-top
coupe that puts fresh-air fun into the U.5.
Honda lineup for tha first tima aver,

The convertibility factor is painlass. Un-
lock tha 24-pound aluminum panal, slow it
in the trunk (a nifty rack is built into the un-
derside of the decklid) and you'rein sun city.
And you'va still got trunk space laft over.

Meat as the lift-and-stow top is, though,
what really sets the del Sol apart is its wind
managemant system. Honda invested a lot
of wind-tunnel time figuring out how fo pro-
vide sun-in-lace without wind-in-hair, The
entire design, including the mirrors, was
shaped to reduce buffeting. And it works. By
adjusting the power rear window, you can
tune airflow to produce calm in the cabin no

e T
x x

matter how fast the scenery is moving.

Fast, of course, Is a relative issue here.
The dal Sol won't make us forget the hot-rod
CRX, which it replaces. Bul there's more
than enough scoot to keep you from gatiing
bored. The base engine s a8 102-hp 1.5-liter
sohc Four, and the Si edition rides behind a
1.6-litar dohe 16-valve Four with Honda's
VTEC valvetrain, good for 125 hp.

We're always in favor of a Iittle mora pow-
er. Bul either way, the del Sol's fun quotient
is high, —Rick Titus

s
iy :
Ry T
Specifications
Layout Front-engine, front-drive
Body style 2-seal coupe
Engine 102-hp sohc 16-valve I4
Transmissions (Std., Opt.) 5M, 4A
Wheelbase 83.30n.
Track, iir 58.1/57.7 in.
Length 157.30in.
Width 66.7 In.
Height 49.40n.
Min. curb weight 2277 Ib.
Brakes (Std.}, iir Disc/drum
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highway-gobbler, but for those who

want a sportier edition there's the
Jat (for touring), which adds stiffer
guspension tuning and Nissan's Super
HICAS 4-wheel steering system.

Land Rover
We used to call it Range
Rover of North America, but
the arrival of the limited-edi-
tion Land Rover Defender
110 for 1993 also ]1111'1'!;1-
tated a change of the
parent company’s his-
torie title. A longtime
favorite of safari mas-
ters—az well as the
British military—the
U.5. Defenders combine
Land Rover's superb go-any-
where 4-wheel-drive system
with excellent ground clearance and
3.9-liter V8 power (180-hp and 227 ft..-
Ib. of torque).

Though it's a trifle stiff and spartan
compared to other compact sport/uti-

il e L

lity vehicles, the Defender thrives on
rough stuff that would stop just about
anything else.

Meanwhile, the engineers have
been busy with the Range Rover, re-

fining its already excellent full-time
4wd system with a new electronically
adjustable air suspension system, en-
hanced by traction control. Availahle
in the new County LWB (for long

wheelbaze) edition, the bigger Range
Rover also has bigger muscles, with a
4.2-liter version of the aluminum V8
rated at 200 hp and 251 {t.-1b, of
torque.
o Lexus
e You have tolook hard
to see the differences
§ inthe first styling up-
date of the LS 400.
The original was so
popular that the face-
ol lift was limited to a
revised grille and
body-color side-clad-
ding. Functional
changes include big-
ger brakes and fatter
V-rated tires on 16-
in. wheels, Plus, dual
airbags are standard.

Once a purveyor of conservatively
gtyled, quietly competent automo-
biles, Mazda has suddenly become an
industry pacesetter. The latest in a 3-

FIRST DRIVE REPORT

NISSAN ALTIMA

@ Nissan's contribution fo the outstanding
array of midsize sedans for 1993 s this styl-
ish newoomer, which replaces the Stanza.

Bayond whatever image considerations
werg involved, the new name is appropri-
ale, because the new car has little in com-
mon with its predecessor. The Infiniti-
insplred sheetmetal is far more distinctive
than the boxy old Stanza, and the roomier
interior s fitted out with better maternais and
improved seating

We're also imprassed with the new chas-

sis. Like all of Nissan's recent offerings, the The new engine drives the front wheals Specifications
Stanza was bullt on a very solid platform through a 5-speed manual transmission  Layout Front-engine, tront-drive
Neverthaless, the Altima’s front-drive chas-  (standard for most tnim levels) or a 4-speed  Body style 4-door sedan
5is is stiffer, a trait that pays off with im- auiomatic, mated to a viscous limited-slip Engine 150-hp dohc 16-valve 2.4-liter 14
proved handling precision, which inturn  differential. The limited-slip provides better  Transmissions (Std., Opt.) 5M, 4A
makes the new car more fun to drive. bite in hard cornering, reducing the under- Wheelbase 103.11in.
Missan has alected to shun a V6 engine  steer common to many front-drivers. Track, tir §7.7/57.3In.
oplion. Altimas gel their go from a new 2.4- The basic diso/drum brake systam is Length 180.5 in.
liter dohe 16-valve Four rated at 150 hpand  compsetent, but we prefer the all-disc setup  Width 67.1in.
154 f.-lp. of torque—mare powerthancom-  with {1s optional ABS, Any way you spec i,  Height 55.91n,
pating Fours and enough to provide re-  though, you can expect an attractive bottom  Min. curb weight 2765 1b.
spectable acceleration, line on the window sticker, —Tony Swan Brakes (Std.), fir Disc/drum
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vear series of home runs are the styl-
15h new MX-8 sport coupe and midsize
626 sedan, cars that make their prede-
cessors look very old-fashioned in-
deed. Sharing the same front-drive
platform, both cars are a little bigger
than the cars they replace, and also
slightly lighter. The platform, shared
with Ford's new Probe, is significant-
ly stiffer, and this, coupled with front
EUuspension I'I'\'Il.'"-lllll."'. JI]'ii"'n'I.lll:‘:"-' 1T =
pressively precise handling,

The engines—a 118-hp 2.0-liter
dohe 16-valve Four and a sparkling
2.5-liter dohe 24-valve V6 rated at 164
hp—are also new. A driver's-side air-
bag is standard on all models, and
antilock brakes are optional.

Attuned to Mazda's new strategy of
skimming the top of carefully selected
markets with designs that set their
owners apart from the crowd and a
driving experience that goes well be-
yond mere transportation, both cars

look very much like winners.

Winner iz a word that also applies
to the new RX-7. Introduced earlier
this year, Mazda's senior sports car
goes from pleasant to potent in one
sizzling swoop. With sequential twin
turbos feeding the 13B rotary engine,
there's 255 hp on tap. Add that toa
substantially stiffened chassis, re-
duced curb weight and raceworthy
braking with standard antilock and
you have the ingredients for a super-
car. And that's what the RX-Tis.

Mercedes-Benz

If power is a major component of
prestige, Mercedes is even more pres-
tigious for '93. In addition to other
refinements—and a handsome new
convertible (see our First Drive Re-
port below)}—the 300 series gets major
horsepower infusions from two new
engines, The first is the 300E’s 194-hp
2.8-liter dohe 24-valve straight-Six,
with 36 hp more than the 2 6-liter Six
it replaces. The other 300 models get a
new 217-hp dohe 24-valve Six, a 40-hp

FIRST DRIVE REPORT

MERCEDES-
BENZ 300CE
CABRIOLET

® Marcedas-Benz uses ona word—ambi-
ance—to describa its design goal lor the
naw 300CE Cabriclet. And after several
days of touring and tearing around the Ger-
man couniryside—including Autobahn
stretches at 140 miles per hour—we think

we understand what they were after.
Specifications

Layout Front-engine, rear-drive
Body style Convertible
Engine 217-hp dohc 24-valve 3.2-liter 16
Transmission ah
Wheelbase 106.9 in.
Track, tir 59.1/58.7 in.
Length 183.9in.
Width 68.5 in.
Height 55.20n,
Min. curb weight 4025 Ib.
Brakas, I'r Disc/disc, ABS

We aiso think thay hit the targel. Hera's a
convertible with so much intermnal integrity
that its handling Is indistinguishable from its
steal-topped stablemates.

Considering M-B's engineering track re-
cord, this doesn't exactly surprise us. It's no
secrel thal creating a converiible requires
more than a hacksaw. The 300CE’s chassis
was given a major dose of torsional stiffen-
ing, to compansate for the lack of rool struc-

tura, and the windshield frame was
stre to act as a front rollover bar. A
second bar, hidden behind the rear seat,
automatically pops up when disaster threal-
ens, ala M-B's 5L roadstars.

Mercedes ambience never comes
cheap. The 300CE may be available for less
than $80,000 per copy, but not by much.
That's pretty expensive fresh air—but it's
nol bad for an instant classic,. —Rick Titus
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gain over the old 3.0-liter version.

The SL roadster lineup also gets a
boost with the addition of M-B’s mag-
nificent 389-hp 6.0-liter dohe 48-valve
V12, and the new 8-Class family has
been expanded to include an elegant
new coupe. Introduced in early "92,
the coupe offers two engine options: a
315-hp dohe 82-valve VB (500SEC) or
the V12 (600SEC).

Mitsubishi

Mitsubishi's biggest news for '93 is
small—the all-new Mirage. Available
in coupe and sedan editions, the all-
new (new platform, new multilink
rear suspension) cars offer more
room, attractive styling and even
more attractive prices.

Coupes are powered by a 92-horse-
power 1.5-liter sohe 12-valve Four,
which is also the base engine for the
sedans. A 113-horsepower 1.8-liter
16-valve Four is a sedan option.

Another significant Mitsubishi up-
grade for 83 is the availability of more
musele for the Expo minivan family.
The little Expo LRV's 1.8-liter sohc
16-valve Four stays the same at 113
hp, but the bigger Expo's 2.4-liter
dohe 16-valve Four (an Expo LRV op-
tion) jumps from 116 to 136 hp.

Nissan
Goodbye Stanza, hello Altima. Nis-
san's new midsize entry represents a
fresh sheet of paper inside and out: a
new chasgis, even more rigid than the
commendably stiff Stanza platform,
distinctive new sheetmetal that ech-
oes Infiniti J30 styling and a contem-

FIRST DRIVE REPORT

TOYOTA
COROLLA

@ Hey, the Toyola Corolla just grew up. IU's
all-new for "93, and Toyota took this oppor-
tunity to make the Corolla bigger on the out-
side and inside. In fact, it's so much bigger
that it's no longer classified as a subcom-
pact. Now it's a compact and, frankly, sets
new standards for cars this size. It's one
very classy small car,

But it's not just a new body. Everything
on the '93 Corolla is new—angines, gear-
boxes, interiors, everything. And despite
the addition of a driver's-side airbag and
an optional antilock braking system, tha
new Corolla is still pounds lighter than its
predecessor,

A huge improvement was made in guiet-
ness, The interior is a full 5 decibels quistar
at 60 mph than the "82 model, thanks in no
small part to Laxus tech that have
trickled down to the Corolla—like the use of
composite resin asphalt sheeting In a steel
sandwich for body panals, foam-rubber in-

sulation and liquid-fillad engina mounts.

Two engines are avallable. Standard on
base Corollas is a 1.6-liter twin-cam 16-
valver rated at 105 horsepower. Upscale
DX and LE modals have an all-naw 1.8-liter,
16-valve electronically fuel-injected Four
rated at 115 hp.

On the road, the new Corolla feels like &
larger, more powartul car. Yes, it's a lot like
its big brother, the Camry, and that means
luxurious. Whe spent a full day in a variaty of
Corollas, roaming the Adirondack Moun-
tains in upstate New York. The ride and han-
diing are exceflant, and the 1.8-liter angine
is quite capable, Tha '93 Toyota Corolla daf-

sweepstakes. —Joe Oidham
cations
Llrmrl Front-engine, front-drive

Body style
Engine 115-hp dohe 16-valve 1.8-liter |4
Transmission 4A

Wheelbase ar.0in.
Track, fir 57.5/57.10n.
Length 172.0in.
Width 66.30n.
Height 53.5in.
Min. curb weight 2304 Ib.
Brakes, fir Disc/Drum, ABS (opt.)
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7 Ways To Delight

Passport 3100 WideBand is the perfect
choice for drivers wheo own a bvo-band
detector and are ready to step up to the
[atest, most complete radar technology
available. Passport 3100 WideBand de-
tects every type of traffic radar curmently
imsed today, including X, K, Ka, Photo
radar and Stalker

All wide band detectors are not cre-
ated equal. Some actually “'miss” part
of the hroadeast signal at selected fre-
gquencies — like a radio that can't pick

Passport 2200 is a full-featured X and K
brand rudiir detector. Combining incredible value
with superior delection perfonmance, Passport
2200 will delight the driver in your life.

FEATURES:  Dimtal Signal Processing » Long
raige cdletection « Vinual and auditde alerty
D aeiteh » Signel shrenpth meter « K-baned
inclicador « Mule seitch « E.'Lf_}'f.ﬁr.l,’!m oy stpdteh

For Total Radar Coverage

up every station. But Passport 3100
WideBand doesn't miss 4 thing. 1f ra-
dar is there, vou'll know it instantly

Passport 3100 WideBand: radar
detection at its best

FEATURES: Digitad Sgmal Procestng »
Lo rrmpe defection « Anbi-falsing cir
creifry « Sigmad strength meter « Mule
betion + Bawed selector sutich + Vsl
and audile alevt sysfem = Civbieh
sy sutich

Passport 2100 offers great X and K band
perfonmance 4t 1 very affonlable price. Easy to
understand and wse, Passport 2000 is 2 perfect
choice for the first-time user or for the person
whi's reidy to step up o Escort guality
FEATIIRES; Long range clefection « Visial wed
diielible aferts = gral sirergth meder < Mute
sttt » J.'J.f_l.;"l_rrl.:,'&w_r stetich

Passport 3200 WideBand
offers additional featutes and socesso-
rhes. Call todmy for mone information.

F‘HSSPDH 2000) s 1 good, hasic X and K hand
radar detector. 1t doesn't come with a ot of fancy
features, but it does huve the quality for which
Escort is knowrl. And its price makes Passport
20600 the perfisct stocking stuffer

FEATURES: - Alerd i = Aveefcbfer aleort frrne
Citv gty seiich

ESCORT prodicts ane designed and manufactored in the 1154



Passport 1000 Laser

The Worlds First — and Best — Laser Detector

HL‘-F[.\HH W00 Laser provides complete
protection from the new laser technol-

oy, I your favorite driver already owns

a radar detector, this is the perfect gift

A radar detector doesn't pick up laser

If your favorite driver doesn't have a
liser detector, he's not fully protectid
Passport 1000 Liser works with a radar
detector 1o provide complete radar and
luser profection

While laser manufacturers have

spent @ lot of time clafming that laser &

undetectable, Passport's complex cir-
cuitry finds it easily. In fact, Passpon
W00 Laser can detect n laser signal wp
1o 2 miles from the source
Passport 10000 Laser; innovative

technology — available first from Escort
FEATURES: Long renge laser detection
o Dhigital PRT defection « Pulse Width
Discrimination « Sgnal strength meter
v Dark piode « Adiustable volume »
Computibie with most radar defeciors

-

Our Holiday
Guarantee

W want you (and your favorite driver)
o be 100°% satisfied with your purchase. |
We buck each Passport with a
Al-day trizl period which we
will begin on Decernber 25, 1992 -
even if you bay right now!

[ your Favorite driver isn't absolutely |
delighted with Passport, retum {1
within 30 days and we'll refund your
oy, You can't lose,

WHAT IS LASER?

Lasir guns calculate spoed by trans
milting shor! prlas of lphf enerm
el mmecrsuring b fimre i lakes for fhe
reflociiom i refurn, Once trangoniffed,
e fser sigial o oispersed due
atmmpberic pariicha s ay el
watler pagpor, dnd coir evbansd, figs
part N Laver’s complex circiite
gy alefcty ihis dligpersod siomal

How to
Order:

Call us toll-free
24 bours, 7 days a week

1-800-433-3487

For discounts, full produc suppori and more,
ask about our Escortflus Cluk”

By Phone:
Call us 1ol |-free at 1-800-433-3487
By Fax:
Fax your order to [-513-24
By Mail:

Mail vour erder in

4820

ESCORT
B Department 506502
5200 Fields-Ertel Road
Cincinnad, Ohio 45249
Make check payal Encurt

% Overnight shipping available

ESCORT

The fnovative Edoe™

ng & handling b= additional O pe add 5% tay




pOrary new in-
terior. Alti-
mi's mechani-
cil particulars
and excellent road manners
are detailed in our First Drive Report
o1 page 57

Nis=an's other major news for " is
the new front-drive QQuest minivan,
After a couple of false starts, this
nne—with its smooth 160-hp VB pow-
er and carlike driveability—looks like
i home-run for Missan. Along with its
Mercury cousin, the Villager, the
Quest mirrors the traits that have
kept Chrysler's minivans on top sinee
1954, And when it comes to convert-
ihility of seating to cargo space, the
Quest, with its removable center
seats and clever sliding rear seat, has
the edge.

Niszan introduced convertible ver-
sions of its 240 8X sport coupe and
JZEX sports car earlier this year, as
well as updated styling for its popular
Hardbody pickups.

Subaru

Although Subaru's model lineup is un-
changed at year's end, look for a
Loyale replacement in Subaru show-
rooms in early "93. Bigger and roomi-
er than the Loyale, the new Impreza
will ride the same platform as the
Legacy sedan, It'll also have a bit
more power—I110 hp—from its 1.8-li-
ter sohe 16-valve opposed-Four. Like
all Subaros, all-wheel drive will be an
option. The Loyale will continue to be
offered through most of '93,

[7 —

==

Toyota
A pair of newcomers, both highlight-
ed in our First Drive Reports, are

Toyota's '93 headliners. The new Co-
rolla family—sedan and wagon—gets

===t (T U3 i

L

a bit more horsepower and a lot more
room, moving up to the compact class
inthe process. All-new and significant
apply here,

Even more significant—and equal-

bl
& N X \ Sl * .
WHERE THEY'RE MADE | o o] i o, Jap
512 TR Modena, ltaly Fujisawa, Japan
@®Where will your next car be made? Wa think it's always inter- m 2::“ . JLmﬁTE‘ N
esting to know. Although you'll see a number of vehicles on this " 54 -
chart that are assembled in the Linited States—some whose local | 2% Sam’ :'“;afaﬂ Trooper Fujisawa, Japan
content qualifies them as domestics—for our purposes import | & .oeiic dal Sal E. Liberty, OH JAGUAR
applies to vehicles with parenl companies thal are headquartered Alliston, Ontario
outside the United States. i DA Suzuka, Japan | XJ-S Covatig Sy
Marysville, OH | XJ6 Coventry, Engtand
BV ¢ ectasum, Gemany | Frode ] LAMBORGHINI
Integra Suzuka, Japan | V8 kot i, Gipngy HYUNDAI Diablo Sani Agata
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g el Continental Crews, England | Exce! Uisan, S. Korea
NSX Tochigl, Japan S Uiein. 8. Fikas LAND ROVER
Brooklands Crews, England | SCoupe e
ALFA ROMEO Sonata Bromont, Quebec | Range Rover  Salihull, England
Spider Turin, Italy [ Buw | Ulsan, 5. Korea | Defender 110 Salihull, England
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Iy all-new—is the T100 pickup. Bigger
than American compacts like the
Dodge Dakota, Ford Ranger and
Chevy S-10, the T100 is the Erst im-
port pickup to invade what has previ-
ously been all-American turf,

Although most other Toyota lines
are largely unchanged for '93, a volu-
minous new station wagon has been
added to the Camry family. The styl-
ish MR2 sports car also got some at-
tention with a mid-"92 rear suspension
revision that makes it quicker and
more stable in hard cornering.

Volkswagen

After four decades, Volkswagen has
finally abandoned its original Micro-
bus/Vanagon approach to the mini-
van, replacing it with a contemporary
front-engine, front-wheel-drive de-
sign—tihe new EuroVan. Gone too is
the old flat-Four engine. The Euro-

Van is hauled by a torquey 2.5-liter
sohe inline Five, but its real strong
guit is interior volume, more than
anything in the class.

On the power front, Volkswagen
will offer its nifty VR6 engine as an op-
tion for the Passat sedan. Introduced
earlier this year in the Corrado sport
coupe as a replacement for the G60 su-
percharged Four, the 178-horsepow-
er sohe 2.8-liter engine is an innova-

tive design, featuring an extremely
narrow angle (15°) between cylinder
banks and a common eylinder head for
both.,

Look for this engine to be offered in
the recently redesigned Jetta I11.

Voivo

New usually has a familiar shape at
Volvo, and that's the case with the
new 850 GLT. The car strongly resem-

I TN | oo v O oo | TR oo oot v
remont, CA
323 Hiroshima, Japan a‘l‘:: K:;":';’:j:’;:: 800 Trollhattan, Sweden Takaoka, Japan
626 Fiat Rock, MI | ST Uusikaupunki, Finland | | and Cruiser Kanto, Japan
29 Hiroshima, Japan Pickup NROOVE, I 8000 Trollhattan, Sweden | A2 Kanto, Japan
B2200/B2600  Hiroghima, Japan B a5 Yaa m Paspo Takaoka, Japan
Miata Hiroshima, Japan Wn Plckup Framont, CA
W o e T | e Gunspn | Tonw e
MX-3 Hiroshima, Japan - Justy Gunma, Japan | Pravia Higashi-Fuji, Japan
MX-6 Fiat Rock, MI | oo TR, See Kaohsiung, Taiwan | Supra Tahara, Japan
300ZX Shatal, Japan | Logacy Lafayatte, IN | Tercal Takaoka, Japan
Navajo Loulsville, KY | 4uena Smyma, TN Gunma, Japan

Protegé Hirashima, Japan Hardhody Smyma, TN | Loyale Gunma, Japan
e Hiroshima, Japan | poima Oppama, Japan | SVX Gunma, Japan | Corrado  Osnabruck, Germany
Nx16002000  Toonil, Jopan | [ EXCO | oovan  Hanvover, Germany
cm S Gomay [P |15, e O
300.Class  Bremen, Germany | So71 Smyma. TN | SO apan | dota  Wolsturg, Gemany
sindetingen, Germany | ML | 5+ ouwd com Brussels, Belgium
SClass Sindelfingen, Germany | 911 Stutigart, Germany

SL Bremen, Germany | 928 54 Stutigart, Garmany 240 ik
& EmGewive Ve Shert B

unrer amura,

Eclpse Normal, IL Sy Gecrgetown, KY |50 Ghent. Beigm
3000GT Okazaki, Japan | Gomiche Grews, England Tsutsumi, Japan Uddevalia, Swaden
Diamante Okazaki, Japan | Silver Spur Il Crewe, England | Celica Tahara, Japan Ghent, Belgium
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' VOLKSWAGEN
EUROVAN

bles its 940 and 960 stablemates both
inside and out with its familiar angu-
lar lines, However, there's definitely
new hardware beneath the subtly re-
vised sheetmetal. The 850's front
{yes, front) wheels are driven by a
new 2. 4-liter dohe 20-valve 5-cvlinder

engine, producing 168
hp and 162 fi.-1b. of
Lorqgue, f'!]llu;.{h Lo move
this big sedan to 60 mph
inabout B.5 seconds.

Also new is the semi-
independent rear sus-
pension, featuring semi-
trailing arms and
directional bushings,
Valvo calls it Delta-link,
and the benefit 18 subtle
rear-steer effect with-
out the peculiar feel and mechanieal
complication that goes with some
rear-wheel-steering systems, The net
15 an impressively agile Volvo,

As you'd expect of a new Valvo,
there are several leading-edge safety
features: Dual airbags, antilock brak-

ing and 3-point seatbelts for all five
passengers are standard. More signif-
icant, Volvo's patented Side Impact
Protection System gives the 850 ex-
ceptional erashworthiness—good
enough, in fact, to meet 1997 federal
standards.

FIRST DRIVE REPORT

TOYOTA T100

@ Toyota's long-awaited big pickup isn't
quite as big as everyone expected—but it's
certainly big enough to maksa waves. With
dimensions slightly smaller than American
full-gize trucks like the Ford F-150 and
Chevy C/K serles—but bigger than the
Dodge Dakota—the new T100 has created
its own turf, Toyota calls it an intermediate

Although U.5. compacts like Dakota,
Ford Ranger and Chevy 5-10.can be or-
dered with more muscle, the T100's smail-
size advantage is likaly to pay big dividends
with contractors and construction workers
There's enough space batween the T100's
wheel wells for your basic 4 x B-fi. slab,
something that can't be said for the others.

Iry its first year on the markel, the T100 is
available in one body style—standard cab,
long bed. I's available with either 2- or 4-
wheel drive, and has a standard payload ca-
pacity of 1150 pounds (the 2wd One Ton ca-
pacily is 2550 pounds). Transmission
options are a 5-speed manual (standard)
and 4-speed aulomatic.

On the road, the T100 is typically
Toyola—aquiet, smooth and comforfable.
The cab is roomier than Toyola's compact
pickup, and the interior trim says quality
Rated at 150 hp and 180 ft_-1b. of torqua, the
T100's 3.0-liter sohc V6 has more grunt
than compeling standard powerplants,
anough 1o juslify a S000-pound towing ral-
ing. It's alsp exceptionally smooth, and
thara's anough power to get most jobs dona

without noise or strugglia.
—Tony Swan

i

Specifications
Layout Front-engine, rear-drive
Body style  Sid. cab, long-bed pickup
Engine 150-hp sohc 3.0-liter V&

Transmissions (Std., Opt.) 5M,4A, 4wd

Wheelbase 121.8 In.
Track (2wd), f'r 61.6%63.7 in.
Length 209.1 in.
Width 75.2in.
Height (2wd/dwd) B6.7/70.1 in.
GVYWR (base “eton) 5000 It
Brakes, fir Disc Drum, Aear ABS
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Plenty of refinements to complement a couple of breakthroughs.
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complements its 4-, & and L

12-<cylinder powerplants.
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BY PAUL WEISSLER

® High-tech features are ex- L =i '
pected to be standard equip- “ i | 1=,
ment on the up-market cars # — %3

from Europe and Japan, and
have been for years. Ad- |
vanced designs and engi- |
neering features are now

finding their way down to more
price-sensitive markets. The 1993
model year rings in a few really revo-
lutionary breakthroughs—but plenty
of improvements right down to the
bottom of the product lineup.

BMW

BMW, which has inline Fours and Six-
es and thena V12, saw an obvious gap
in between and fills it neatly with a
pair of 4-valve all-aluminum V8s for
the T-Series cars. One is the world's
smallest mass-production V8—a 3.0-
liter engine that develops 218 horse-
power. It comes down the same line as

POPULAR MECHANICS ®» DECEMBER 1992

a 4.0-liter 286-horsepower big broth-
er, but won't be immediately avail-
ablein the U.S.

The engines have twin overhead
camshafts per bank and a V-shaped
chain drive designed to fit in the limit-
ed distance between the front engine
mounts. The V-shaped routing also
clears the valley between the banks at
the front of the engine for a tuned-in-
take air system. One chain formsa V-
wrap around the erank sprocket and
both intake cam sprockets, then con-
tinues down in a second V to an idler
gear just above the crank sprocket.

PR LLLSTRATICN o7 IO CARIC

INSIDE
E IMPORTS

This layout provides
good chain wrap. The
exhaust cam on each bank
is driven by a short chain
from the intake cam, and the
oil pump in the sump is driven
fraom above by another short chain
around the crankshaft,

Long chains tend to be noisy, which
is why some manufacturers still use
belts. But BMW's new engines have
an answer: The intake sprockets have
arubber ring bonded to each side, just
below the outer circumference. As
the chain link moves down to engage a
sprocket tooth, it pushes down on the
rubber rings, which absorb any im-
pact that would produce noise.

Adding to the overall quiet is an all-
plastic intake manifold, which
smooths the airflow and contributes
to more uniform filling of the individ-
ual cylinders. BMW has been a pio-

65



neer in plastic intake manifolds. The
smooth runners also contribate to
more uniform filling of the eylinders.
The combustion chamber is entire-
ly in the eylinder head, but it's pre-
cisely machined in by die cutters, not
tﬂst =i there 8 wrtua]ly no c_',rhnder

—

e ALE GLIDE

CAREOMN
CUTTER EDGE

[
_CARBON |

Mazda 626 uses the knife-like edge on a
valve guide to scrape carbon accumulation
from valve stem.

to-cylinder volume difference. The
pistons, under tight quality control,
are from a single supplier, so there's
no real size variation. Result: The
compression ratio is extremely con-
sistent from cylinder to eylinder. The
maximum variation is 0.1 peint in the
3.0-liter’s 10:1 ratio and 0. 13 in the

closed and the coolant in the radiator
remains cold). So the warming coolant
in the engine and the oil cooler heats
up the cold transmission oil almost im-
mediately, for smoother cold-drive-
away shifts. When the engine is warm
and the stat opens, the oil cooler then
performs its more conventional fune-
tion of keeping transmission fluid
temperatures down,

Honda/Acura

North-south front-drive powertrains
are less subject to idle shake, and,
therefore, are considered easier to
mount than transverse engines and
transaxles. In fact, many have had
just three mounts (one at each side
and a third at the transmission).

But the '93 Acura Legend, which
had five mounts for ultra-smoothness
last year, is pushing the envelope
with a 6-mount system for "93, At the
front are three mounts—one solid
rubber (under the crank pulley) and
twoair-gap designs that serve as fore-
aft shake stops—a hydraulic mount on
each side close to the rear of the en-
gine (to reduce fore-aft, side and ver-
tical shake) and the usual solid mount
at the rear of the transaxle. This
mounting arrangement also is effec-
tive in restraining engine movement
on accel and decel. The '92 setup had
one hydraulic mount on each side in
front, one solid rubber on each side at
the rear of the engine and the solid
rubber transmission mount.

Nissan

Although Mercedes-Benz and BMW
are the industry leaders in converting
air-conditioning systems to the new
R-134A refrigerant, Nissan is clearly
the Japanese leader. Already
changed are the Maxima, Altima,
Pathfinder, the pickup and the J30 In-

finiti. By mid model-year, the 240 SX
and the Infiniti G20 will be added to
the list. The Q45 Infiniti is next, but
may not make the conversion until lat-
erin'93, when the "84z are about
ready to debut.

Mazda

The new 2.0-liter 4-valve 4-cylinder in
the "93 Mazda 626 and MX-6 develops
only 118 horsepower, but it has a fea-
ture intended to maintain its perform-
ance as it accumulates mileage, The

POLYNAER

Toyota uses layers of heat-cured polymer res-
into “preload” asphalt sound-deadening on
fioorboards.

lower ends of the valve guides are
notched in, and a knife-like surface is
machined into the edge. The “knife”
serapes any carbon accumulation
from the valve stem as the valve
opens and closes. This may not sound
gignificant, but carbon accumulations
on the intake valve stems absorb fuel
and can cause driveability problemsin
almost all makes of cars.

Mitsubishi

If you don’t know when to back off the
pedal in a hard turn, the computer in
the '93 Mitsubishi Diamante does. It
simply won't let you push the ear be-
yond its capabilities, as part of a sys-

4_0-liter's 10.5:1. This not |
only helps the engine run
smoothly from idle on up, but
also means the ignition tim-
ing can be aggressively ad-
vanced, because there's less
need for the computer timing
schedule to compenzate for
gpark knock from end-of-tol-
erance-stackup cylinders.
There's also less triggering
of the knock sensors to re-
tard timing, which would cut
performance.

The transmission oil cooler
also serves as a cold trans-
mission fluid heater. It's not
built into a radiator tank, but
instead is separate and
mounted at the bottom of the |
engine where it is part of the |

11001000 s’“‘?,—f 77
L

tem that goes one better than
acceleration slip and traction
controls,

SEAL

SERRATIONS

OMNTACT
AREA

,, NEWSEAL
LY

The computer reads sig-
nals from dﬁ the engine sen-
sors, plus sensors for lateral
aceeleration, steering-wheel
angle, road gpeed and—from
the antilock brakes—the

ed of individual wheels. If
the car is being pushed too
hard in a turn, the engine
computer reduces power

R
SEALING
FORCE

engine-coolant warmup cir-
cuit (while the thermostat is

&6

Seal on Subaru Impreza trans s serrated for better sealing, ln_ngulﬂe.

P ALLLATIA IO Y O CARBICN

first by retarding ignition
timing, then by intermittent-
ly elosing down fuel injee-
tors. You can mash the pedal
to the floor, but the computer
has the last word,

If you're determined to go
far off-road with a 4wd Mit-
" subishi Montero, the top-of-
the-line SR model will have
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PREVIOUS

Jﬂ,_,..-HElTTEH' COOLAMT,

COOLER COOLAMNT

INTAKE
MANIFOLD

Toyota's 4-Cyfinder engines cool intake valves first. then route water into the cylinder block.

an optional locking rear differential
for '93—to g[u with a locking center
differential. In fact, it can only be en-
gaged when the center differential is
locked and the vehicle is going slower
than 4 mph. Can’t expect the driver of
a top-of-the-line model to yank hard
on still another lever, so there's just a
switch to flip. The vehicle's electron-
ies trigper a mini electric air compres-
sor to provide the muscle for the lock-
up cluteh.

Saab

While other carmakers decide where
to locate engine knock sensors and
whether to use one or two, Saab has
figured out a way to eliminate the part
altogether, by sensing knock in each
eylinder on the 9000 Turbo, Assoon as
combustion is complete, the engine
computer triggers the ignition sys-

seal, so the total sealing area is re-
dueed. However, the reduced sealing
area is between one gide of the ring
and its groove in the shaft, which ac-
tually was a high-friction area from
the oil under pressure from the other
side of the ring, Now the oil can flow
freely around the entire serrated
area, creating a pressure balance on
both sides of the seal. A small contact
area still remains—enough to do the
job with redueed frietion.

The primary job of the rings is to
seal between the shaft and the trans-
mission case or cluteh housing. The
reduced friction means the seal has
less of a tendency to spin with the
ghaft and dig into (and wear) the
transmission case or cluteh housing.
The serrated area decreases the oil
pressure's outward push against the
ring, which also reduces wear on the

-

transmission case or clutch housing
from the ring.

Toyota

The Corolla may be a lower-middle-
class car, but if you look under the
skin (in fact, between some layers of
“skin") you’ll see sound-deadening
and vibration-damping materials sim-
ilar to what Toyota has been putting
inits Lexus models.

High-strength sheet steel elimi-
nates creaks from underbody mem-
bers and “oil canning” noises from the
hood and door panels. Almost the en-
tire floor pan is covered with asphalt
sheets to stop buzzes, with the pas-
senger compartment floor pan sheets
topped by layers of heat-cured resin
to im[i‘rnve their ab ion of vibra-
tion. The dash panel (firewall) has a
double steel panel with an air gap for
vibration absorption, covered in full
on the passenger compartment side
by a plastic pad with a backing of lay-
ers of felt, both for vibration absorp-
tion and sound insulation.

Both 1.6-liter and 1.8-liter 4-cylin-
der engines have a modified reverse-
cooling system, Instead of coolant
flow from the radiator into the block
and then to the head, the coolant flows
first to the cylinder head's intake
ports, where it provides extra cooling
to reduce intake air temperature. So

tem again, providing a low-
voltage discharge across the
spark plug gap. Some of this
current feeds back to the en-
gine computer. In software,
the computer converts the
feedback into an indicator
of incomplete combustion
caused by knocking or mis-
fire. The computer then ad-
Jjusts fuel flow or turbo boost
pressure if necessary. The
system works by following
the principle of ioniza-
tion—the process by which
atomsg or molecules gain or
lose electrons—which affects
the flow of eleetricity
through a gas,

Subaru

Can a smaller sealing area
really provide a better seal,
with longer component life?
It does on the automatic
transmission for the '93 Im-
preza, Subaru's replacement
for the Loyale, coming out
this spring.

The Impreza, built ona
downsized Legacy chassis,
nses several automatic
transmission-shaft zealing

the cylinders get a denser
charge for better perform-
ance, and less chance of
knoek. The coolant next
flows into the cylinder block,
then up to the exhaust ports
of the head (and finally to the
radiator).

Toyota's new T100 full-
size pickup truck shows some
of the same quieting treat-
ment as the Corolla, plus
aero mirrors and flush edges
for reduced wind noise, car-
like use of polyurethane foam
chunks in door pillars and
roof and reinforeement of the
vibration-prone steel panel
behind the seat. The air-
cleaner assembly in the 150-
horsepower 3.0-liter V6 is an
oversize design (10-liter ca-
pacity compared with 5 liters
in other applications) to re-
duce acceleration noise from
the intake airflow.

Volkswagen

Volkswagen's new EuroVan
figured to have a problem
producing enough heat in
cold weather, Its 2, 5-liter
transversely mounted 4-cyl-

rings with a serrated inner
edge, The serrated area can't

The é-cylinder VI inline V has 15° angle between cylinder banks.

inder is an efficient engine
{ Plovsn twrn to poge 117)




Itll put a hole in everything except your pocket.

S5 Mo

Black & Decker 3/8-inch Cordless Ranger Drill/Driver with tote. Puts power right in your hand. With a 5-cell,
6-volt recharger for 6 hours of extended use, without the need for clumsy extensions. Plus, a high torque, 2-speed
reversible motor and compact, lightweight design. A great Christmas gift for fixer-uppers. On sale for just $39.97,
December 6-19, 1992, at all US.A. Kmart stores. The quality you need, the price you want.
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A bookcase completes
our 20th anniversary
furniture series.

BY NEAL BARRETT

® Many of oz love books and maga-
zines. Whether our passion is classical
literature, seience fiction, Victorian

AN ANNIVERSARY
TO REMEMBER

romance or a collection of PM that
spans the decades, we need a place to
keep our valuable reading material.
Often these treasured possessions
are stuffed away in boxes for lack of
adequate space. To help solve this
common problem, we present this
handsome bookease, the last in our 4-
part ecommemorative furniture se-
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‘ries. The bookease is constructed of
solid curly maple and its adjustable
shelves are deep enough, not only to
accommodate standard and large for-
mat books, but algo to provide display
space for art and photographs.

It has a solid, paneled back that al-
lows it to be used against a wall or as
a room divider. And like the other
pieces inour series, it’s finished with a
rub-on ail that's easy to apply.

Color photo: Jobn Greslneh
Biack-and-white photas: Mo Baredr
Technical art! Evigerne Thompaan
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Making The Sides
Begin construction by selecting the
lumber to be used for each part of the
bookease. Rip and crosscut to rough
size the stock for the case side panels.
Keep in mind that the side panels are
cut to finished dimension after glue-
u&. Use the jointer or a sharp hand
plane to smooth and square the edges
of panel stock to ensure tight, sound
glue joints,

Lay out the position of joining
plates 6 to 8in, on center along the

mating edges of the stock, then use a '
Ela-te 'ﬁ' iner to cut the BIM'E (Phote 1). t'h.lt farm the case sides. Use ml:-mdﬂnp :l:grlps.g:nn:ﬁ ::: jnh:ng :Iltu -:;
a
Ise a flat surface, such as the top of a pelsiie g gy the pi

table saw, as a registrntinn surface
when cutting the slots. Hold the stock
and the plate joiner firmly to the table
when cutting the plate slots,

Apply glue to the stock edges and
plate slots (Photo 2). Insert the join-
ing plates and clamp the pieces to-
gether. Scrape off any glue squeeze-
out after 15 or 20 minutes.

When the glue is fully cured, scrape
all panel surfaces smooth. Rip and
crosscut the panels to ﬁnisheg size
{(Photo 3).

The case sides have a false bottom

rail fastened to them with glueand 4 —
Tt " e " Use a sliding crosscut table on the ta- & Glue up the stock that forms the false
joining plates, This false rail is 1¥in. b0 caw, or a circular saw and guide, to rall, and cut a chamfer an Its end-grain
panel construction. However, its _

grain runs vertically (parallel to the
side panel) so it will expand and con-
tract with changing humidity at the
same rate that the panel does. This
greatly reduces the chances of a crack
developing in the side panel due to
moisture movement.

To make the false rail, rip, crosseut
and glue together a panel about 12 in.
wide x 9% in. long. Clamp the panel
to the bench and cut a */,z-in.-wide
chamfer across its top and bottom
edges (Photo 4). Next, crosscut the

workpiece to form two false rails. Cut g cutjoiningplatesiotsinthesidepanel & Use a band saw to cut the taper on the
the plate slots in each rail and the pan-  and false rail. Insert the platesthen glue leg blanks. Stay Just to the waste side of
ell:;l;l'eat fit the pieces before assembly  and clamp the two together, the line and cut slowly.

(Photo 5). [

Rip and crosscut the case legs to di-
mension from 10/4 stock. Lay out the
curved taper on two sides of each leg
as indieated in the plans. Use the band
saw to cut the legs to shape, then
clamp each leg to the workbench and
remove the saw marks with a belt
sander or a sharp hand plane (Photos
Gand 7).

Lay out and cut the joining plate
slots in the side panels and legs. Then
apply glue to the joint between the leg
and the panel, in the plate slots and on - . el o
the plates (Photo B). Assemble each 7 clamp eachlegtothe workbenchand 8 Cut matching joining plate siots In the
side, and clamp the assembly togeth- use a beit sander or hand plane tore-  legs and case sides. Apply glue as before
er until the glue sets. move saw marks and refine the curve. then clamp the assembly together.
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GRAIN 14~ FRONT RAIL PATTERN *
DIRECTION
e 1 -A1
CHAMFER -
K
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MATERIALS LIST—ANNIVERSARY BOOKCASE d AZ
Key  No. Sive and descriplion (use) T
Al 2 ¥ BV x 48 mapde (side |
ﬂx a murﬂgw L:Mkhg'
1 2 2x2xpHW { 1
B2 2 2x2x5EW" maple {front leg) EACH
€ 1 ¥xdxss maple (hack top rail) a=1"
I 1 Fxd x 389 mapde (hack bottom rad) 1
E 1 %ix 4 x 0% mapde (Pront rail)
F 1 1% x 124 x &2 maple (hottom shelf) — CLITCLURVE
G I %% 8 x 467" maphe (hoek mullion) O TWO
'EI% : Iﬁ: l.'ﬁrx -tﬁézlmla {hack panel) f INMNER
Wx x e [ease W) SURFACES
J 4 1%x L:.E,’.-I‘::.Et!*’p'nmieiahdﬂ“ i
K As Heqg. Ko, 30 joining pletes ’
Misc: sunsdpaper, Waterlox Transgarent Finish, 16 shelf pins, J'-H— 8 SOUARE
ﬂu‘t No, ! " Thie Wonadworioers' Store, 21801 Indfustrial
Ivil,, Rogers, MK 56374-0514. LEG PATTERN
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The panels that form the case back
rest in Y4-in.-deep grooves in the side
assembly. Cut these grooves with a
Va-in.-wide straight bit in the router,
and use an edge guide.

Note that there are mortises at
both ends of the groove to house the
tenons on the back rails. Adjust the
router depth to '/, in. and cut these
mortises,

Move to the front of the side assem-
bly, readjust the edge guide and cut
the '/ 4-in.-deep mortises for the
front rail. Square the ends of all
mortises with a sharp chisel (Photos 9
and 10).

¥ Use a plunge router, stralght bit and
edge guide or a drill press to cut the rail
maortises in the case sides.

10 Use asharp chisel to square the ends
of the mortises. Butt the chisel to the pen-
cil line and chop down.

Top, Shelves And Back
Rip and erosscut stock to size for the
front and back rails and back center
mullion.

Also rip and crosscut the stock for
the shelves, the top and the back pan-
els. All stoek should be cut slightly
oversize, then cut to finished size af-
ter glue-up. Scrape smooth both faces
of each workpiece after it is cut to fin-
ished size,

Use the dado blades in the table
saw to cut the tenons on the rail and
mullion ends (Photo 11). Since the
dado blades leave small ridges on the
surface of the tenon, it is good prac-
tice to eut the joints just a bit oversize
and pare the tenons to fit with a sharp
chisel.

Also bear in mind that the tenons on
the rails are % in. long while those on
the mullion are Y in. long.

Lay out and cut the arched shape on
the bottom edge of the front rail. Use
the band saw to cut the shape, staying
just to the waste side of the line.

hen, smooth the cut edge with a
spokeshave and a scraper, working
down to the line on several passes
(Photo 12).

Hold the mullion between bench
dogs, and use the slotting cutter in the
router to cut the Y-in.-wide ® Y-in.-
deep groove in the edges of the mul-
lion (Photo 13). Repeat the procedure
to cut the ve in the back rails.

Apply glue to the joints and assem-
ble the mullion and back rails. Usea
long bar clamp to pull the joints tight
and check that the assembly is square
by comparing opposite diagonal meas-
urements, If the assembly is out of
square, shift the clamps so they are
closer to parallel with the longer diag-
onal measurement, Check the assem-
bly for square, then let the glue set.
Shave off any glue that squeezes from
the joints when it turns rubbery.

Mark the location of the joining
plate slots for the bottom shelf joint,

11 Use the dado blades in the table saw
to cut the tenons on the front and back
ralls and back center mulllon.

13 Secure the mulllon to the work-
bench and use a slotting cutter to cut the
groove that holds the back panels.

Clamp a straightedge guide to the
side to help position the plate joiner,
and cut the slots by plunging the plate
joiner downward [P?mtu 14).

Mark and cut the slots for the join-
ing plates that fasten the top to the
rest of the cabinet. These slots are
located along the top edge of the case
sides and the top edge of the top rail.
Also mark and cut the slots in the top
edge of the front rail and on both ends
and along the front edge of the bottom
shelf.

Make a template for the shelf pin-
holes from a scrap piece of plywood or
Masonite. Note that the pinholes are

12 Use the band saw to cut the arch on
the front rail. Clean off the saw marks
with a scraper and spokeshave,

14 Clamp astraight piece of scrap across
the case side. Butt the plate joiner to it
and cut the plate slois.

located 2% in, from the front edge of
the case side and 3% in. from the back
edge of the case side. Clamp the tem-
plate to the case side and bore the
shelf pinholes (Photo 15). Use a depth
stop on the drill bit to ensure proper
hole depth. You can wrap tape around
the drill bit in case you don't own a
commercially made stop collar, but be
careful vou don't push the tape back
on the bit as you bore, Next, use a
straight bit and edge guide to rout the
rabbet around the edges of each back
panel (Photo 16),

The bottom edge of the rabbet
should slide smoothly into the groove

id
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in the sides, mullion and rails. Before
cutting the rabbet around each panel,
set the router and make atest cutona
panel. Test the rabbet for correct fit
using a grooved scrap block. The
groove should be cut with the same
slotting eutter used on the mullion,
back rails and sides.

If you find the test block does not
slide on the edge, set the router to
take a very fine shaving and make an-
other pass along the rabbet. Slide the
block along the perimeter of each pan-
el after you are done cutting the rab-
bet to make sure they will fit the legs
and rails, too.

15 Make a tempiate from sheet mater-
ial and clamp it to the sides. Bore the shelf
holes in the case sides.

16 Cut the rabbets in the back panels
using a router, stralght bit and edge
guide. Move the router slowly.

Assembly

Presand all case parts with 120- and
220-grit sandpaper, then wipe them
down with a tack rag.

In order to avoid a frantic rush dur-
ing the caze assembly, proceed in
stages. You will glue and clamp to-
gether subassemblies that will then
be assembled into the whole book-
case. First, apply glue and joining
plates to the front rail. Set the bottom
ghelfin place and elamp the parts until
l..hi}:qglue sets (Photo 17).

ext, place one case side on a set
of padded sawhorses and apply glue to
the mortises for the top and bottom
back rails. Spread glue on the match-
ing rail tenons,

Next, position one of the back pan-
els in the case side groove, Be careful
not to get glue in either the groove or
on the panel edge. Slide the rail-mul-
lion assembly over the panel and into
position in the case side. Use bar
clamps to pull the joints tight.

Inthe same operation, apply glue to
the joining plate slots that join the
bottom shelf to the case side. Also ap-
ply glue to the mortise in the front
edge of the ease side (the mortise for
the front rail). Spread glue on the
matching front rail tenon. Slide the
joining plates into their slots and as-
gemble the bottom shelf and front rail
to the side. Clamp the assembly,
check it for square and let the glue
harden (Photo 18),

After the glue has get, remove the
clamps and slide the second back pan-
el into position. Apply glue to the re-
maining joints and clamp the second
side in the same manner.

Position the case face down on saw-
horses. Apply glue to the joining plate
slots in the top edge of the case and
the glotgin the top. Install the case top
with joining plates and use long bar
clamps to pul?l.he joints tight (Photo
19). Use cauls to spread clamping
pressure across the top.

Next, with a straight bit in the
router table, cut the notches in the
bottom of the shelves to engage the
ghelf pins (Photo 20). Also cut the
chamfers on the shelves (Photo 21).

Sand the shelves with 120- and 220-
grit sandpaper, then finigh sand all
parts with 320-grit paper. Dust the
shelves off with a tack rag,

Using a clean rag, apply three coats
of Waterlox Transparent finish to the
bookease, leaving a damp surface
with each coat, Let it dry overnight,
and scuff it lightly with 320-grit paper
between eoats, Rub out the last coat
with 4/0 steel wool.

18 Glue and clamp the back ralls and
mullion. When the glue is dry, slide In a
back panel. Clamp this to a side.

20 Usze a small stralght bit In the router
table to cut the notches In the shelves.
Clamp a stop to the table’s fence.

17 Azzemble the bookshell In stages.
First, glue and clamp together the bot-
tom shelf and the front rall.

19 When base assembly |s complete,
glue and clamp the top to the aszembly.
Cauls spread the clamping pressure.

21 Hold each shelf to the workbench
then cut a chamfer on the top and bot-
tom edge on the front of each shelf.
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TOOL TEST

SKIL
SCROLL

SAW

TEXT AND PHOTOS BY
ROSARIO CAPOTQOSTO,
Contributing Editor .

® Skil's entry into the benchtop tool
market clearly shows that this compa-
ny can make more than portable pow-
er tools. Among its line of small-scale
stationary machines is the new model |
3330 16-in. Scroll Saw. [ recently test-
ed this unit and was quite impressed
with its performance.

Zigerags, curves and curlicues are
the basic cuts for which any scroll saw
is designed. I got right down to busi-
nesls ?lr;‘}lh what 1 nunaid&r to be the
real challenge—making these cuts in
thick hardwood.

Using a 10-point blade tensioned to

The Skil 3330 Scroll Saw has a 1.6-amp motor,
¥'| 1é-in. throat depth and a ¥ein. stroke. It

" | can handie thick hardwoeod or fine-detalled
work. The cast-iron base makes for a quiet.

the limit, I was able to make clean,
smooth cuts through tough 1%-in. ash
and hard maple with ease. Fitted with
a very narrow, 20-point blade, [ ac-
complished intricately detailed tight-
radius work to perfection in thin wood
and metal.

The saw is well built and featuresa
substantial 1.6-amp induction motor
housed in a east-iron base, and it has a
sturdy cast-aluminum table. The
model 3330 weighs a hefty 43
pounds—a contributing factor in the
saw's relatively guiet, vibration-free
operation. The maximum depth of cut
is 2in. at 90" and 1 in. at 45° (the maxi-
mum table tilt to the left). The saw has
a %-in. stroke and accepts both pin
and plain-end blades. Blades too nar-
row to have pins are held in place with
special adapters.

While the throat capacity is 16 in.,
stock of unlimited length can be cut by
installing the blade in the side-cutting
position. Other features include an ef-
fective dust blower, a storage com-
partment for blades, Allen wrenches
and blade adapters and a built-in
blade-length gauge that aids in secur-
ing the blade adapters at the correct
distance apart. The saw also has a
dust-collection port and a 2-step pow-
er switch that guards against acciden-
tal starting.

One minor flaw with the model 3330
concerns the holddown foot that
keeps the stock firmly pressed
against the table. While it’s sturdy,

it's not springy. This means that uni-

formly thicknessed stock is held prop-
erly, but stock with variations in
thickness isn't. You'll have to re-
adjust the foot as necessary to com-
pensate for changes in thickness.
This is a good machine, capable of
D r, va

S

both pin and plain-end blades. Narrow pin-
less biades are held by adapters.

With the blade installed In side position, you
can handle stock of unlimited length. The
table measures 10 = 15in.

vibration-free saw.

handling just about any serolling job,
provided that the blade is tightened to
maximum tension. The tool retails for
about $170. For more information,
write to Skil Corp., 4300 West Peter-
son Ave., Chicago, [L 60646. PM

With a maximum capacity of 2 in. at 90°, this
saw easlly handles Intricate cuts in thick
hardwoods and softwoods.

The table tilts to 45° for making bevel cuts.
The holddown foot tilts to match the table
and hold the work securely.
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POPULAR MECHANICS » DECEMBER 1992



e HOMESSHOPEmm

RESTORATION
EXPERT

ADVICE

BY LOUISE PARISI McGOWAN

® Of all the reasons to own an older
home, the foremost is certainly an ap-
ciation of the building’s character.
uilt in a time when basic materials
were simple, technology was accessi-
ble and craftsmanship was more than
just a word on an advertising bro-
chure, these structures document our
history as well as provide shelter and
comfort. However, when the time
comes to repair your older home, the
key word is restoration—returning
the strueture to, and maintaining, its
original character.

Having the right information at the
right time can mean the difference be-
tween a restoration ﬂmjent that's a
tribute to your old house and one
that's not. This is true whether vou're
a purist striving for museum-guality
restoration or you simply want to
maintain the character and period fla-
vor of your old home.

To this end, the series of Preserva-
tion Briefs, published by the Preser-
vation Assistance Division of the
National Park Service, can help.
Researched and written by preserva-
tion experts, the series covers a myri-
ad of topics,

The information is based on The
Secretary Of The Interior's Stand-
ards For Rehabilitation And
Guidelines For Rehabilitating His-
toric Buildings—the federal govern-
ment's guide for projects that qualify
for preservation tax-incentive pro-
grams, These standards call for pre-
serving as much of the historic charac-
ter of a property as possible.
Therefore, the information presented
in the Preservation Briefs emphasizes
repair, rather than replacement, of de-
teriorated historic features. They're
good guidelines for anyone contemplat-
ing restoration work.

As of this writing, there are 27
Preservation Briefs. Some are very
specific and technical, while others
simply serve to increase awareness
about a particular restoration con-
cern. The topies span a broad range of
issues, including energy conservation
in old buildings, historie roof repair
and replacement and stucco and plas-
ter repair, There are briefs on repair-
ing wooden-shingle roofs, preserving
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pigmented structural glass and terra-
cotta, preserving old barns and reha-
bilitating storefronts. There's even
one that deals with aluminum and vi-
nyl siding on historic buildings.

We'll focus here on those that ad-
dress some of the more common old-
house problems. These include clean-
ing and repainting masonry and fixing
old wooden windows.

We'll also cover two briefs that han-
dle the problems of identifying and
preserving the architectural integrity
of a building—a topic of prime impor-
tance to anyone interested in huilgi‘;g
restoration.

A masonry trio

Anyone who is contemplating clean-
ing a masonry structure would be
wise to consult briefs 1 and 6: The

If you're fixing up an older
home—and want to
maintain i character—the
Preservation Briefs are an
excellent source of
information. The pamphiets
are written by restoration
experts and cover a wide
variety of topics.

Cleaning And Waterproof Coating
Of Masonry Buildings and Dangers
Of Abrasive Cleaning To Historie
Buildings, respectively. The first
brief discusses ways to clean masonry
using water, chemical and mechanical
or abrasive means. The potential
problems associated with each clean-
ing process are discussed. This partie-
ular brief also does a good job of ex-
plaining the difference between
waterproof and water-repellent coat-
ings, and why, in most cases, they
aren't necessary for old masonry
structures.

The second brief, as its name im-
plies, goes into great detail about
sandblasting. It discusses the vari-
ables involved in abrasive cleaning
and explains how different building
materials, like brick and building

POPULAR MECHANICS ® DECEMBER 1992

75

PR PO B THORAAE RLENCK



mmm HOMES&SHOP mmm

stone, respond to it. You'll under-
stand why sandblasting should almost
always be avoided.

If you own an old brick house,
you're probably plagued with areas of

goft, cmthmE maortar joints, and un-
derstanding the correct mortar mix
and how to apply it are the first steps
in solving the problem. To this end,
Preservation Brief 2, Repointing
Ma&ar Joints In H:'al;oric Brick
Buildings, isa guide to prepar-
ing for and scheduling this often time-
consuming project. Whether you plan
to hire a contractor to do the repoint-
ing work or to do the job yourself, this
pamphlet will prepare you for the task
ahead. From the visual examination
of the old mortar to the actual work—
joint and mortar preparation, filling
and tooling—it does an excellent job
of explaining what's involved in re-
pointing an old building.

Wooden window fixes
Repairing drafty wooden windows is
often a project high on the list for
those restoring older homes. Brief 9,
The Repair Of Historic Wooden Win-
dows, discusses the technical issues
involved in planning historic window
repair. Work begins with a physical
inspection of each unit that includes
an evaluation of the window's paint,
frame, sill and sash, along with any
glazing problems and missing or bro-
ken hardware.

The brief then divides the repair
plan into three broad eategories or re-

JOURNAL

pair classes: routine window mainte-
nance, structural stabilization and
parts replacement. The routine main-
tenance section covers most of the
easy, though labor intensive, tasks
necessary to keep windows working
smoothly and looking new. This in-
cludes paint removal, sash and frame
repair, reglazing, weatherstripping
and repointing,

Stabilization and parts replace-
ment discusses ways to repair wood
that's partially decayed or weath-
ered. The techniques are simple and
can be perfﬂrmeﬂ with products you
should be able to find at most hard-
ware stores and home centers. Tech-
niques to waterproof and patch de-
cayed wood and build it up before
repainting are explained.

The third repair class—splices and
parts replacement—requires a bit
more skill and expense. This section
deals with the removal and replace-
ment of frame and sash parts that
have deteriorated beyond the point of

repair.
Building character

Two more briefs we'll discuss deal
with a subject that's not only fascinat-
ing, but the basis for all architectural
restoration work. That is, identifying
and preserving a building’s character
both ingide and out.

If vou're interested in restoration,
not simply a rehab with the possible
destruction of architectural features,
Preservation Briefs 17 and 18 make

good background reading,

The first, Architectural Character:
Identifying The Visual Aspects Of
Historic Buildings As An Aid To
Preserving Their Character, dis-
cusses a 3-step process for evaluating
a building. This includes an inspection
of both the building’s overall appear-
ance and details, along with a look at
its interior spaces, features and fin-
ishes. Various photos illustrate the
process and a handy checklist is in-
cluded to take you through the steps.

The second brief, Rehabilitating
Interiors In Historic Buildings, sug-
gests general ways to approach interi-
or restoration work in historic build-
ings. This handy reference includes
many tips and recommendations for
interior restoration. For example, it
recommenids the avoidance of several
common practices, including furring
out walls to add insulation thus chang-
ing a room’s proportions and install-
ing dropped ceilings below ornamen-
tal ceilings or in high-ceiling rooms.

If there's a Preservation Brief
available on a project you're contem-
plating, whether you plan to do the
work yourself or hire a professional,
you'd be wise to refer to it before the
work begins. They only cost 1 each
(some are available in sets at reduced
rates). For a complete listing, consult
the Catalog Of Iﬁs!aric Preservation
Publications. It's available from the
National Park Service, Preservation
Assistance Division, Box 37127,
Washington, DC 20013. ™

BOOK REVIEW

@ If you're restoring an older home,
or you simply want to accent your new
home with traditional accessories or
materials, you've probably found the
loeal hardware store less than sympa-
thetic. Well, the products vou're look-
ing for are available somewhere, and
one of the most useful and convenient
tools for locating them is the Old-
House Journal Catalog. Published
by the same folks responsible for the
Old-House Journal, a periodical
that's almost required reading for do-
it-yourself restorers, this catalog con-
tains more than 1500 companies with
Erﬂducts and services appropriate for
ouses built between 1750 and 1940,

The catalog is organized in two
parts: a product and service section
and a company directory. Under each
specific product category in the prod-

uet and service section, you get a list

of companies and the state that eachis
lﬂcal;es?nmﬂnce you've found the com-
pany you're interested in, you turn to
the company directory for more de-
tailed information, ineluding the
range of products offered and how you
can buy them. The catalog even con-
tains advertising for more informa-
tion about certain companies.

The long list of produets and ser-
vices is impressive and comprehen-
sive. While you would expect to find
architectural millwork and bathroom
fittings, you will also find everything
from adzes and archeological surveys
to handmade window glass and
weather vanes.

The Old-House Journal Catalog
costs $19.95 from Old-House Jour-
nal, 2 Main St., Gloucester, MA
01930. For OHJ subscribers, the cost
iz $15.95. —Tom Klenck

OLD-HOUSE JOURNAL CATALOG

5‘# Old-House Journal
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PRODUCT TEST

3M
SYNTHETIC
STEEL WOOL

TEXT AND PHOTQOS BY
ROSARIO CAPOTOSTO,
Contributing Editor

@ Finishing and refinishing have be-
come two of the most popular do-it-
yourself activities around. And one of
the most basic tools for these chores is
steel wool. However, if you've ever
experienced—as I often have—the
frustration and annoyance of getting
slivers of steel wool snagged in the
pores of open-grained wood during
finishing or finish-removal opera-
tions, you'll welcome 3M’s new Syn-
thetic Steel Wool pads.

Actually a variation on 3M's suc-
cessful Scotch-Brite pad—a house-
hold produet that's already found its
way into many workshops—this
product is constructed of tough, non-
woven synthetic fibers. However, it
also contains abrasive particles that
enahle it to handle the tough cleaning
chores usually relegated to steel wool.

The result is a pad with all the bene-
fits of steel wool and none of the draw-
backs. The stuff iz easy on the hands,
it won't rust, splinter or shred and it
can be rinsed and reused.

3M claims that its synthetic pads
outlast ordinary steel wool, resist
clogging and can be used in any tradi-
tional steel wool application.

The pads come in four grades that
correspond to standard steel wool
grades: 000 (extra fine), 0 (fine), No. 2
(medium coarse) and No. 3 (coarse). 1
tried each grade for the recommended
applications with excellent results. 1
used a No. 2 pad followed by a No. 3 to
effectively strip a varnished surface
down to the bare wood. An extra fine,
000 pad worked nicely with rubbing
compound and oil to rub a lacquer fin-
ish satin smooth. And, I found that
heavy rust was readily removed with
a coarse No. 3 pad—and a healthy
dose of elbow grease. Rinsing the
pads after use returns them to a like-
new condition.

An important and welcome feature
for woodworkers is the nonrusting
quality of these synthetic steel wool
pads. With today's trend toward envi-
ronment-friendly water-based finish-
es, traditional steel wool is often an in-
vitation to disaster because any small

Synthetic

sliver left in the grain can turn into a
rust spot when the finish is applied.
This new high-tech alternative is com-
patible with both solvent- and water-
based stains and finishes,

Each grade of 3M Synthetic Steel
Woal pads comes in a package of six 2

Steel Wool pads come In four grades, ranging from extra fine (000 to coarse
|No. 3. The grades correspond to traditional steel wool grades.

The coarse pad Is best for removing heavy
rust from metal. 3M claims that the synithetlc
pads last longer than steel wool.

% 4-in. pads. They're available at
hardware stores and home centers for
less than $3 per package.

For more information, contact 3M
Do-It-Yourself Divigion, 3M Consum-
er Products Group, Box 33053, St.
Paul, MN 55133.

The extra-fine pad Is ideal for obtaining a
hand-rubbed, satin finish. Here the pad Is
used with oll and rubbing compound.

After use, the pads can be rinsed to a like-

new condition. They re compatible with wa-
ter- and solvent-based finishes.
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'HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

Controlling Roof Moss
Will stretching a copper wire across a
roof help to control moss the way a
copper ridge cap can?
ROBERTJASINSKI
HOLLAND, M1

Not only is moss on a roof ugly, but it
can grow so vigorously that it raises
and loosens shingles making the roof
vulnerable to water penetration dur-
ing a driving rain or snow melt,

You can control moss by spraying
the roof with chemicals available in

| nurseries and garden supply stores.

If you use these chemieals, follow the
manufacturer's directions because
most of them are toxic to humans,
carrosive to metals and harmful to
plants.

Another way to control moss is to
stretch bare copper wires horizontal-

| ly about every 5 ft. along the butts of

the shingles. Also stretch a copper

wire along the ridge. Rain and snow

| melt will carry the leachate from the
| ecopper wire down the roof.

Copper leachate is corrosive to met-
al, so protect the inside of steel gutters

| with gutter paint.

| Heating Syste

m
Replacement
I would like to replace the existing
forced-air central heating system in
my house using an existing water
heater as a source of hot water. Also,
what are the disadvantages of central
water heating systems?
LEONARDO ISRAELI
PACIFIC PALISADES, CA

The main disadvantage of forced
hot water heating systems applies to
homes in areas with freezing tem-
peratures during the winter. In the
event of an extended power failure,
the distribution piping could burst.

Another disadvantage is that the
system cannot provide for a central
humidification system the way a
warm-atr heating system can.

The BTU (heat) output of a water
heater per hour is considerably less
than :ﬁﬁ needed to adequately heat
most homes. This setup is more effec-
tive in heating an addition than
a whole house.

If you use the water heater to sup-
ply hot water to baseboard radiators,
you will need to keep heating water
separate from the domestic (potable)
hot water system. That is, you will
have to install a second water heater
to provide domestic hot water.

Keep in mind that for domestic hot
water, the temperature range is from
120° to 140° F (it is usually set at 1207
F since 140° F is scalding lempera-
ture). For a heating system, the nor-
mal operating range is between 180°
and 200° F . If you operate the water
heater at the lower temperature
range (120° to 140° F), you will need
more radiators or baseboard convec-
tors per room—at a greater initial
cost. . ”

Another reason to separate the po-
table water from the water used for
heating is that during the summer
there is no water circulation in the
heating system piping. Bacteria

.
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ROOF MOSS
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If the two systems are not separate,
this water contaminates the potable

water when the heating system is
turned ort.

Foil Radiant Barrier
I would like to install a foil radiant
barrier in my attic. There are batts of
insulation between the ceiling joists
with another 2 in. of blown-in insula-
tion on top of that. I need the foil bar-
rier more to keep the attic cool than
for heat, and I would like to lay it on
top of the insulation. Can 1 install it
this way? JAMES CULLIHAN
GREENVILLE, TN

For readers not familiar with them, a
foil-faced radiant barrier reflects ra-
diant heat from the sun away from
the attic, reducing the amount of air
conditioning necessary to cool the
rooms below (See “Radiant Barri-
ers,” page 60, Sept. '92).

Don’t install the barrier on the ex-
isting floor insulation, because in
most cases it aects as a vapor barrier
and causes condensation problems.
Instead, the barrier should be at-
tached to the underside of the roof
rafters. The joints should not be
sealed so that moisture accumulat-
ing in the cavity between the roof deck
and the radiant foil barrier can es-
cape. If only one side of the foil barri-
er is shiny, install that side face
down. This prevents dust from set-
tling on the surface and lowering the
barrier's reflective capability. Ac-
cording to tests, dust accumulation
can reduce the barrier's performance |
by 50%. '

To allow for air circulation behind
the barrier, leave a gap at the botiom
and top af the rafters. The industry
trade group that oversees radiant
barriers specifies a 3-in. gap at the
eaves and a 3-in. gap on each side at
the ridge(6-in. total gap at the ridge).

Finally, install a radiant barrier
according to the manufacturer's in-
structions. For other standards and
information regarding radiant bar-
rier installation, contact Roy Akers,
President, Reflective Insulation
Manufacturer's Association, 4471 E.
Santa Ana St., Suite F, Ontario, CA
91761, ™

DO YOU HAVE AHOME-MAINTENANCE
OR REPAIR PROBLEM?

Just ask Norman about if. Send your gquestion o
Homeowners Clinic, Popular Mechanics, 224
West 57th St., New York, NY 10019 While letters
cannol be answered individually, problems of gen-
eral intereai will be discussed in the column., For
Home C e 25,08 posioars dend reare |

ome Core Guide, . Send your or-
der sl ta Mefﬂdﬂl}il‘lwéﬁ:; 1014, Radio City
Station, New York, NY 10101, [

mare home-re|
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HOME
IMPROVEMENT

CAULK
BUYING
GUIDE

BY GENE AND
KATIE HAMILTON

® They say variety is the spice of life
—but not when you're struggling to
decide which caulk is the best to buy.
Choosing the right caulk for the job
from a selection of tubes spread
across a 10-ft. wall display in your
home center can be downright intimi-
dating. A single tube of caulk ean cost
anywhere from a buck and a half to
$14, It's not difficult to figure out that
you won't get much for $1.50, but
what'’s the difference between a $4
and a §6 tube?

Not only does the price of caulk
vary widely, there are new formulas
appearing on the market every year,
And the product claims are astound-
ing. It's not uncommon to find caulk
with a 50-year or limited-lifetime
warranty. However, these claims
shouldn’t be used as a criteria for
judging performance. Anyone who's
done a fair amount of caulking knows
that the real expense is in preparing
the surface, not the caulk used. At
best, most manufacturers will replace
the tube of caulk if it fails—you have
ta perform or pay for the labor to redo

anunsatisfactory job.
Many shapes of caulk
Caulkisas t and comes packaged

in several forms. The most commaon
type is a semiliquid substance pack-
aged in a 10%-fluid-ounce tube, One
tube of caulk should fill a roughly 48-
ft., Ye-in.-wide x V-in.-deep gap.
This type of caulk is applied with a
caulking gun that utilizes a trigger
mechanism to push the caulk out of
the tube. Caulk also comes in larger
tubes for professional use, and in
smaller squeeze tubes for quick jobs.
In addition to the tube-packaged
types, caulk comes in a solid-putty
form called rope caulk that's used to
temporarily plug gaps or fill large
voids. Another type comes in narrow
strips ready to be pressed into place
along bathtub tile joints or around a
sink. Foam caulk comes packaged in
an aerosol-type dispenser and is best
for filling large voids, such as holes in
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walls where pipes pass through or the
spaces between windows and wall

framing.

of caulk

Regardless of what the caulk s called,
what it is made from is the most im-
portant consideration in determining
what it's best suited for. What you
want the caulk to adhere to and where
you want to use it should determine
the characteristics of the eaulk you
buy. For example, to caulk joints
around doors and windows requires a
sealant that's both flexible and long
lasting, has good adherence to siding
(wood, aluminum and vinyl), will re-
sist extreme weather conditions and,
if it's not painted over, will withstand
UV radiation from direct sunlight. To
seal flashing around a chimney, the
caulk must adhere to masonry, roof-
ing shingles and metal flashing, and
stand up to the elements unpainted.
The warm, wet conditions of a bath-
room require a caulk that resists mil-
dew and withstands moisture.

The package label should provide
you with the information you need to
determine if a particular caulk is suit-
able for your project. If it's not going
to be painted, check to see if the caulk
comes in a selection of colors so you
can mateh it with adjacent colors of
siding and trim paint. If you can't find
a match, some caulks are also avail-

able in a clear formula.

The label should also state whether
the caulk is paintable or stainable,
what kinds of paints and stains it's
compatible with and whether it re-
quires priming before painting. The
drying or curing time before painting
ghould also be specified.

If you're working in cooler weath-
er, check the recommended applica-
tion temperature range. Some seal-
ants can be applied at any
temperature, while others require a
minimum of 40° F or higher. In some
cases, reading the label won't give
you a ¢lear idea of exactly how well
the caulk will perform, To help you
choose the best caulk for the job,
we've grouped them in eight catego-
ries based on formula type, listed
along with some of their basic charac-
teristics.

Tripolymer, copolymer

and com latex caulks

If cost isn't a consideration, then the
new tripolymer or copolymer caulks
{about 34 to 3$6) are the best choices
for versatility and durability. Proflex
by Geocel and Lexel by Sasho are
multitask sealants designed to adhere
to dissimilar surfaces, such as metals,
glass and untreated and treated
wood, With excellent adhesion prop-
erties and more elasticity than other
caulks, these newly developed seal-
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ants can replace some specialty
caulks, such as butyl-rubber and as-
phalt caulk. However, these new for-
mulas are also flammable and should
be applied with caution and proper
ventilation.

The high-end latex caulks, such as
230 by DAP, are also multipurpose
caulks. The most popular formulas
are latex-base variations, or combina-
tions with silicones and acrylics, They
are easy to use, clean up with water
and are almost as durable as the poly-
mer formulas.
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Silicone caulks

Just as expensive are the 100% sili-
cone caulks (about 34 to $6). These are
the best choice when sealing damp,
high moisture areas. They shrink
very little, remain flexible, are water
resistant and have good bonding pow-
er for joining dissimilar surfaces.
They also can be applied in cold condi-
tions. This is the best caulk to use
around bathtubs, showers and sinks.
Some silicones don't hold paint well,
however, and they don't bond well to
rot-rezistant woods such as cedar, red-

wood and pressure-treated wood. As
such, they're not as versatile as the
compound-latex and polymer formulas.,

Al:ryll: latex and
-vinyl caulks

In the midprice range are the ac
latex formula caulks (about $2 to
These are the best all-around buy for
many uses inside and outside, and
they feature si lee water cleanup.

As silicones are added to the formula,
the caulk becomes more durable.

Included in this genaral category

lic

Caulking Tips

® Once you've bought the right caulk for the
job, getting it out of the tube is a fairly straight-
forward process, To stan off, cul the tube's
nozzle at a 45° angle {Fig. 1). The size of the
gap you're filling determines how far up the
nozzle to maka the cut—the higher the cut,
the wider the bead of caulk. Note that joints
more than % In. wide and deep should be
filled with a foam-ropa backer or cakum to
provide a base for the caulk. Alter cutting the
nozzie, prass a long nail through the opening
to braak the saal inside the tuba.

Many caulking guns have a plunger rod
with notches that the trigger engages to push

out the caulk. To install the tube, first tum the
mdm#mmuuftm.&ml'm puill the
rod all the way out. After the tube Is in place,
rotate the rod so the notches face down, and
squeaze the trigger until the caulk moves into
the nozzie. Lay down a baad of caulk by hold-
ing the gun at a 45" angle, pressing the trigger
and maving the gun at a steady rate (Fig. 2).
When the bead is finished, turn the plunger
rod so the nolches face up to reduce the ten-
dency for the pressurized caulk to continue
flowing out of the nozzle. To ensure that the
caulk adhares o the surface, always remove
all old, loose caulk, paint and dirt from the
area before applying new caulk (Fig. 3).
Desap, wide gaps are bast filled with loam

caulk. Wear goggles and gloves for this job,
and use the long applicator tube to reach into
confined spaces (Fig. 4). This type of caulk is
aspecially useful for sealing the gaps be-
twean window casings and adjacent framing.
Sealing cracks in interior woodwork is gener-
ally dong after priming. Use a watar-cleanup
caulk and smooth the application by running a
wet fingertip along the bead (Fig. 5). After the
caulk Is dry, you can apply the finish coat of
paint. For seasonal protection around win-
dow sashes, storm windows and exterior

1 Use asharp knife to cut tube nozzie at a
45° angle. Cut higher up nozzie for a wider
bead. Press a long nall through the nozzie
to break the seal In the cartridge.

i Hﬁﬂnﬂﬂl&'.ﬁuhmhﬂ along
Joint. Use gentle trigger pressure and prog-
ress slowly. Then, turn plunger rod o
notches face up to reduce excess caulk flow.

always scrape away all
loose caulk, paint and dirt so new com-
pound will adhere to the surface. Some

caulks require priming before application.

8 Sutore cailking:

4 Foam caulk is best for sealing large gaps,
such as between a window and wall fram-

ing. Wear goggles and glowves for safety.

§ Caulk joints between wood trim and
walls before finksh palnting. Use a wet fin-
ger to smooth and press caulk Into joint.

& mmmﬂunm
with rope caulk in fall. Afver winter. non-
sticking rope caulk Iz easlly remowved.
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1
urnem. Nooks. Crannies. Notches. The powerful new Ryohi Detail Sander
takes care of all your sanding details. Its triangular head gets into places other
sanders can't reach. And its oscillating action produces extra fine finishes, virtually
eliminating finger
sancling.

{){}tim il add-on

accessories turn this

versatile tool into even

more of a small
wonder. Besides
sanding, you can nse
the Detail Sander for

removing light rust from intricate surfaces - like ornamental

wrought iron furiture and railing — with the Metal Finishing Pad,

Remove paint and adhesive from glass and HE AD
wood easily with the Scraper Blade, Wax and F OR

polish tight spots and angles with the
Wia/Buffing Pad; ideal for car detailing,

Remove paint and varnish from hard-to-reach
surfaces easily with the Stripping Pacd.
Or smooth bare wood and prepare newly
painted surfaces between finish coats with the
Finishing Pad.

The Ryobi Detail Sander. It's fast,
versatile and easy to use. For even more
details, stop by your Ryobi dealer today
or call 1-800-525-2579.
Macle in USA by Ryobi

RYOBI

Making Innovative Concepts A Reality™

Ryobi Americd Corp., 5201 Pearinan Dairy Roud, Suite 1.
Antlerson, SC 29625-5950

O Hyubi Aveerien Corp. 1962



are adhesive eaulks such as Polyseam-
seal by Darworth and Phenoseal Vi-
nyl Adhesive Caulk. In addition to
sealing cracks, these caulks act as
light-duty construction adhesives
that join dissimilar materials. Replac-
| ingaloose ceramic tile, setting ceram-
ic soap dishes and installing vinyl
baseboard molding are just a few of
the jobs adhesive caulks can handle.

Oil-base and

ain latex caulks

ese inexpensive eaulks (about §1 to
$2) have been around for years and
are suitable for indoor use only. Al-
though oil-base caulks are inexpen-
sive, they're not always the best buy
because they have a limited life and
require mineral spirits for cleanup.
Plain latex caulks, on the other hand,
are easy to apply and clean up with
water. They're suitable for interior
uses, such as caulking woodwork when
iga.inthg but they are not a good choice
or areas exposed to the weather.

I-rubber caulks
This type of caulk is in the medium
price range (about 32 to $4) and is tra-

JOURNAL

ditionally used to caulk masonry-to-
wood or metal joints. It’s also good for
caulking glass-to-metal joints and
sealing aluminum and galvanized gut-
ters. Butyl-rubber caulks require
mineral spirits for cleanup, and are
maore difficult to work with than the
newer formulas. Tripolymer and co-
polymer caulks can be used for similar

applications.
Polyurethane and

E:th of these formulas are expensive,
high-performance caulks (about $4.50
to $14) used primarily in marine Zﬂf]i'
cations. They have excellent adhesion
properties and are waterproof. How-
ever, they are toxic until cured and
precautions must be taken to provide
proper ventilation and skin protection
during application. Strong solvents
are also required for cleanup.

While the expensive polysulfide
formulas are generally reserved for
marine use, }Erank]jn International
makes a puﬂalnﬂy priced polyure-
thane formula that is suitable for use
around the home, and Titebond Wood
& Window Caulk is a good choice for

redwood and cedar siding. Polyure-
thane caulks have excellent adhesive
properties.

Foam caulk

The best way to fill large eracks in dif-
ficult-to-reach areas is with foam
caulk. However, it's sensitive to UV
radiation, so it must be painted if it
will be exposed to sunlight. The foam
sticks to just about anything and is
messy to work with, though. And it
can cause skin or eye irritation, so
wear eye protection and use the pair
of plastic gloves that are provided
with the product.

Rope caulk

Rope caulk is an inexpengive, nonhar-
dening, solid caulk used to temporar-
ily fill cracks. It's best suited for plug-
ging gaps between window sashes
and doorjambs during the winter. Be-
cause it's designed not to adhere, it
can easily be removed when the warm
weather arrives. Rope caulk will last
for a season outside, so it ean be used
to plug cracks between storm win-
dows and other small gaps on the ex-
terior of your house. ™

PRODUCT REVIEW

EDGECRAFT
SCISSORS
SHARPENER

® Dull scissors are often tolerated
—and suffered—in many households
due to alack of sharpening know-how,
or the unavailability of a professional
sharpening service. And, sometimes
you don't really realize how dull your
seissors are until you try a new pair.

If this rings true, there's a good
chanece you'll be interested in the
Edgecraft ScissorPro 500—a scissors
sharpener designed to enable you to
get professionally sharpened, like-
new scissors simply and easily.

The unit is comprised of two motor-

wered, rotating diamond-abrasive

ia-:s:—t:u'u:z:I ct]:arse :nlfi &ane t‘ir.u:s_.I A

magnet and plastic holddown spring
adjacent to each disc holds the scissor
blade against the disc at the correct
sharpening angle.

Both discs are designed to suit the
bevels found on standard scissors. A

job on most standard scissors, it won't
sharpen hair-styling scissors, pinking
shears, manicure scissors, serrated-
blade scizsors, tin snips, scissors
greater than 12 in. long, or any blade
that doesn't readily fit in the sharpen-

inql%oaitiﬂn.

e Edgecraft ScissorPro 500 Dia-
mond Hone Sharpener is available at
hardware stores, department stores
and thmuﬂlﬂmai]-urder distributors

PERAIICH AP O

VLI i PO

special accessory also is supplied for about $50. For more information, .

for sharpening knife-edge-type contact E Corp., Limestone | 5|

scissors that have a smaller edge bevel and Southwood roads, Avondale, PA  seissorPro 500 has two sharpening grades, |
angle, 19311, or call (800) 342-3255. Scissors are placed In magnetic holder and

Although this sharpener does a fine —Rosario Capotosto  drawn across rotating diamond-coated disc. |
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APPLIANCE
CLINIC

BY STEVE TOTH,
Contributing Editor

Gas Dryer Squeals
My 10-year-old Sears Kenmore gas
dryer has a squealing problem. It is
model No. 110.7793010, serial No.
F81102697. When I start it up from a
eold start, it squeals for 2 to 3 min-
utes, then the squealing stops. Some-
times it squeals a little during the dry-
ing cycle. Is there a dried bearing or
something else that needs to be
greased or replaced?

C.R.SHELTON

MT. VIEW, CA

The squealing noise is most likely
coming from a dry bearing on the
idler pulley assembly. This dry bear-
ing is probably putting a drag on the
pulley, preventing it from turning

y.

To check the pulley, unplug the
dryer from its electrical power
source. Then snap upen theﬁ'an.! low-
er access panel by g the sides
of the panel at Ihz tnp :1 pulling it
out and down. Now, lift the panel off
the bottom clips and away from the
dryer,

At the right rear of the opening is
the drive motor, idler pulley assem-
bly and the drivebelt going under the
idler wheel and over the drive motor
pulley. With one hand, push the idler
pulley toward the motor to slacken
the belt. With the other hand, remove
the drivebelt from the drive-motor
piilley and s.!:p .!iw belt out from un-
de'r the idler pu

ift the ler aﬂnemb!y up and out
a_." the slot in the base of the dryer.
Squirt a little lightweight household
oil on the pulley shaft to make the
ulley turn freely. Turn the wheel
gm:k and forth to make the oil work
its way into the bearing. The wheel
should spin freely.

If lubricating the wheel does not
help, replace the idler assembly. Stop
by your local Sears repair parts cen-
ter or any appliance parts store and
ask for a new idler assembly, part No.
691366, It costs about §15.

To reinstall the belt, first put the
toe of the idler pulley assembly in its
slot in the dryer base. Hold the pulley
assembly to the base of the dryer with
one hand, grab the belt with the other
| hand and form a loop. Pass the [oop
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PULLEY REPAIR
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Ing, you must remove the idier pulley assemibly

under the idler pulley and over the
motor pulley while pushing the idler
pulley up and to the right. Slowly re-
lease the tension on the idler pulley
assembly.

Next, turn the drum counterclock-
wise (facing the dryer's front) to be
sure the belt tracks properly on the
idler pulley and the motor pulley.
Next, install the access panel. Plug
the dryer back into ils power source
and test run the machine.

Erratic Thermostat

I have a Chambers Model W gas
range that has an erratic oven ther-
mostat. The thermostat is a Wilcola-
tor type M-8, Can you suggest a
source for this part or someone who
eould rebuild it? UNSIGNED

I know of no source for a new Wilcola-
tor type M -8 oven control for your
Chambers range, but to put new life
into your vintage range you can re-
move your old thermaostat, package it
and send it toa thermostat control re-
butlder. The two companies listed be-
low still have parts for the old Wilco-
latar cantrafm nd may be able to
rebuild your control.

Contact one of the following: C.W.
Byers, Thermostat and Control Re-
building, 3541 N.W. 49th St., Mi-
ami, FL 33142, or Controls Service
Co., 1545 N. Western Ave., Chicago,
1L 60622,

Problem Burner

I have a Whirlpool gas-fired dryer,
model No. LD17801K1, serial No.
M63702382 with a problem burner.
When the dryer is started, the burner
ignites to bring the drum tempera-
ture to the dial setting. But as the dry-

er goes through the eycle, the burner
shuts off. The ignition glows and I
hear the solenoid click, but no gas is
admitted to the burner.

I checked the airflow, tested the
coil leads for voltage, the solenoid
coils for eontinuity, and checked for
binding in the Ig&s valve, Everything
checked okay. I'm stumped. What can
be the problem?

KENNETH CHRUN
MOBILE, AL

Sounds as if one of the three coils on
the gas valve may be causing your
problem. Sometimes a coil will test
good with a voltage/ohmmeter when
it is cold or af room temperature, but
as soon as you apply voltage to it, the
winding begins to heat and expand.
After vears of use, the fine wiresin the
coil can pull apart as they expand,
causing an open circuit in the coil.
When this happens the burner shuts
down.

As the wire cools, it again makes
contact, completing the circuit in the
coil. The burner starts up again and
works for a while.

This problem is sometimes very
difficult to diagnose. To correct it,
you need to install a gas-valve coil as-
sembly kit, Whirpool part No.
279137, that costs about $45. It's
available from any Whirlpool or ap-
pliance parts distributor in your
area. The kit includes three coils, all
necessary wires and connectors and
an instruction sheet. P

D YOU HAVE AN APPLIANCE PROBLEM?
st ank Steve about i, Smﬂjwurumm

with the model and num A;.?lnm
Clinic, Popular Mechanics, 224 West 57th S,
New 'I"'Dri NY 10018, While letters cannot be an-
swered individually, problems of general interest
il be dizcussed in the eolumn.
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Introducing thE new Cobra 3 band/wideband radar detector

Cobra, the industry leader in radar detectors,
presents TRAPSHOOTER® STEALTH 3 band/
wideband. It detects both the X and K spectrum.
And offers the most complete Ka wideband
coverage available with the Cobra HyperSweep™
frequency scanning system. For dealer location
call 1-800-COBRA 22.

o~
> Cobra:

T p— = -
STEALT LA
WIDEBAND [Sabra Electronics Group,
Innovation that's clearly ahead.  PVeenoBnsscanton. |

You are nvited ta defend your right to use radar detectors. Contact RADAR, 4848 5. 254, Tipp City, OH 45371, 1-800-448-5170




Every Day

10-Gallon Wet/
Dry Shop-Vac®
Vacuums wet or
dry, indoor or out,
1.75-horsepower
motor, Attachments
included. =707-17

Shop-Vac' Dry
Filters

Five-pack of durable

paper filters for all
model Shop-Vacs.
01401

9%

Every Day

8 Every Day
12-Gallon Blower
Shop-Vac®
Two-horsepower
maotor, plistic body
converts to powerful
portable blower,
Comes complete with
attachments and two-
VEIr warranty. 333406

Shop-Vac*
Foam Filter
Sleeve

Fits all modlel
Shop-Vacs.
=LH15-H5

Iu.n Dray

Every Day
Six-Gallon Wet/Dry Shop-Vac®
1.25-horsepower motor, vacuums
wet or dry, indoors or out. Comes
complete with attachments.
=h(002-27

Six-Gallon

Blower Shop-Vac'

| 5-horsepower, plastic body,
converts 1o powerful portable
blower. Includes attachments.

496 -

Every

Shop-Vac® Reusable
Dry Filters

Three-pack of washable, i
ﬁ::;!:}*;::!:::-u:.;‘:}:}1m WAL~MART
ALWAYS THE LOW PRICE.

L\ ery Day ﬁ{%

0 1592 WAL-MAT



HOME
IMPROVEMENT
CARPET
BUYER'S
GUIDE

BY GARY AND JIM BRANSON
PM lllustrations by
George Retseck

@ Because it providesa unifying focus
that ties together walls, window
treatments and furnishings, carpet
may be the single, most important, el-
ement used in interior decoration.
Carpet adds color and texture, pro-
vides suundgrmﬁng, insulates cold
floors and offers underfoot comfort.
But, shopping for carpet can be frus-
trating and you may be confused by
the wide variety of choices available,
To ensure that you make the right de-
cision, be sure to choose your carpet
dealer carefully and take the time to
understand not only the basics of buy-
ing carpet, but also the ins and outs of
carpet construction and proper care,

Choosing a carpet dealer
Finding :.‘:;';putabla dealer shouldn't
be difficult. Most department stores
will have an established track record,
o they'll be around to answer any fu-
ture complaints you may have. If you
shop at one of the national depart-
ment stores, vou should get what you
pay for, and may pick up a bargain if
you watch for sales. An established
neighborhood carpet store with a re-
cord of satisfied customers is also a
good choice,

Approach discount carpet outlets
with caution, If their deals sound too

ood to be true, they probably are nei-

ther good nor true. Never take the
salesperson’s word alone for carpet
guality. Always ask to see the carpet
sample specifications book and check
the carpet manufacturer and the con-
struction information. A dealer who
has rolls of earpet in the showroom,
but can't provide sample books may
be selling seconds—carpet that has a
manufacturing defect. Some seconds
may only show pattern errors that
won't affect the wear characteristics
of the carpet, but others are discount-
ed due to problems with adhesives or
other materials. These problems may
affect the life of the carpet.

Recently a new source of consumer
carpet sales, the wholesale telephone

carpet business, has shown rapid
gruwth. Many ahnpby—lghom carpet

ealers can provide a wholesale price
quote for any carpet you want to buy,
but you'll have to provide the legwork
in order to provide the company with
the name and description of the carpet
in lflnuasi;i«:-n. Some of these companies
sell carpet only to a contractor or oth-
er large-volume account, while others
solicit consumer business and sell in
any quantity. A few shop-by-phone
dealers wl]{e ven send out sample

.books.

The advantage of buying carpet
over the phone is that you may get
wholesale prices, and you may avoid
paying sales tax if the carpet is bought
out of state. You will, however, have
to pay shipping costs to your home,

When you've located a dealer and
obtained the carpet sample books,
check the carpet construction ?mﬁ -
cations for manufacturing informa-
tion. Pay special attention to the
brand name, warranty, style, densi-
ty, weight and pile content. These are
the variables that affect quality,

As with most purchases, buying

carpet and selecting a dealer based on
price alone may be only a short-term
economy. The few extra dollars saved
now are a small reward for carpet that
doesn't live up to your expectations
over the long term.

le

The most common carpet construc-
tion is called tufting. Tufting ma-
chines pierce the t-backing ma-
terial with loops of yarn which form
the carpet pile. If the loops of yarn are
uniform in size and height, the carpet
is a level-loop pile. Berber styles are
level-loop carpets that have tight
loops and maximum fiber density.
Carpet with loops of uneven height
is called multilevel loop. If some of
the loops are cut and the et pile
height is even, it's called cut loop. If
some lunEn are intact and some are
cut, but the pile height is uneven, the
pile is called random shear.

If all t pile loops are cut and
form a uniform %-in.-high pile, the
carpet is called Saxony. A Saxony pile
that's more than ¥: in, high and less
dense may be ealled velvet, plush or
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LEVEL LOOP

textured plush. A carpet that has a
mixture of straight tufts with twisted
or curled tufts is called frieze. Friezes
or twists, with their curled tufts, form
a resilient textured pile that resists
matting, doesn't show footprints and
is sometimes referred to as trackless.
Be sure these fibers are heat set to
preserve the resiliency of the pile.
The most durable carpets are the
loop-pile carpet styles, so choose one
of these for carpeting high-traffic ar-
eas such as hallways and stairs.

Density and weight
Density and weight also help deter-
mine earpet durability. Density re-
fers to the number of fibers found in 1
&(. in. of carpet, and is referred to as
either stitches per inch (spi) or stitch-
es per 3 in. (divide by three to get
stitches per inch). The number of
stitches shown should be a minimum
of 9 to 10 spi for residential carpeting,
5 to 6 spi for berbers and 10 to 12 spi
for level-loop or commercial carpets.
After checking the specifications
book, bend the carpet sample so it
forms a 90° angle and check how much
backing material you can see. The less
vigible the backing, the tighter the fi-
bers and the more durable the carpet.
Alsa, check the carpet’s pile yarn
weight. Select a'carpet that has no
légs than a 40-ounce pile weight (high-
er pile weight is better) for Saxonys,
plushes or berbers, Buy commercial
carpets that have a minimum 26-
ounce pile weight. Note that pile
weight refers to the weight of the car-
pet pile only, The total weight of the
carpet, which in¢ludes the pile plus
the backing, will also be listed.

Pile content
The carpet speeifications will also list
the type of Her used in the carpet
construction, This may be shown as
pile content; pile yarn or simply as
pile. The pile content is also an impor-
tant guide to carpet durability and
maintenapce.

Carpet yarn or fiber may be nylon,
olefin, polvester, polypropylene or
natural fibers such as wool or cotton.

Early polyester pile carpets were
prone to matting and premature
wear, but dealers now say that to-
day’s polyesters are more durahle and
crush resistant. Polyester fibers are
sometimes used in a blend such as a
polyester/nylon blend.

The most durable carpets, includ-
ing commercial and long-wearing ber-
ber styles, are made with olefin fi-
bers. Carpets made with pure olefin
may feel rough tothe touch, however.
Berber carpets are also available in
olefin/nylon blends or in 100% nylon
construction, The olefin blends or
pure nylon fibers feel softer than pure
olefin. Nylon fibers are also durable,

CUT LOOP

easy to clean and they resist matting,
so nylon is always a good pile choice.

Car d
A quglﬁzfg:d can extend the carpet's
life, prevent the carpet from slipping
and improve its feel underfoot—the
pad choice can be as important as the
carpet itself,
Pad materials range from felt and
sm le-color plastic foam, to rebond
solid rubber pads. A pad that's
lcm thick may interfere with good bal-
ance and may prove hazardous to the
elderly or unsure of foot. A pad that's
too thin may wear more quickly or de-
teriorate from impact, causing the

@ Carpet costs reprasant a major portion of
your decorating dollars, so it makes sanse
to follow good care and cleaning proce-
dures. The following tips will help you ex-
tend the life of your carpet:

#» LUse a quality pad to cushion the carpet.
e Use commercial-lype mals at entry
doors,

® Don't wear street shoes indoors.

# Don't walk barefoot on carpet—natural
skin oils soil carpet and retain dirt

® Clean up food or beverage spills immedi-
ately. Usa a white cloth, dampened with wa-
ler, 1o wipe up minor spills,

® Invest in a quality, upright vacuum clean-
&r. Cheaper canister-type units often do not
have sufficient power to remove deep-down
dirt and grit.

& Yacuum frequently—a carpet thal bears
haavy traffic should be vacuumed daily.

# Have the carpet restretched if it shows
any wrinkles or puckers.

® Shade carpet from direct sunlight to re-
duce fading.

& Move furniture frequently and put pads
under legs o avoid dents.

# |f dants occur, remove tham wilh a sleam
iron. Hoild tha iron aboul 2 in. above tha car-
pet to steam the fibers. Then, brush and
raise the fibers with your fingertips. Don't lat
the hiot iron touch the carpet.

® Have the carpals professionally cleaned
o avoid a buildup of residua, Pro-
fessional equipment uses haller walter,

protective appiication
gard sprayed onto the carpet after cleaning.

Carpet Care And Cleaning

The protective barrier built into the carpat
will break down in time—aspeacially in high
traffic areas.

# Save the carpet warranty and any other
information thal came with tha carpel. Also
save a remnant for carpet repair, or to use
as a sample if you have a warranty problem.

Carpet cleani

Befora renting a carpat machine,
consider the pros and cons of having the job
done professionally versus doing it yoursed.
Check out the price of the rental equip-
ment and add 1o this the cost of detergent.
Then, compare this number with several
pm!mmul cleaning rates. Although the
doliar cost makes doing it yourself attrac-
tives, don't forget that you'll have to pick up
and deliver the equipment—as well as do
the actual work. Prolessional cleanars can
usually do a better job and frequently offer
altractive packages that include special
rates on Scolchgard treatment as well as
reduced rates on additional rooms.

The most common mistake homeaowners
make when cleaning their own carpets is
fallure 1o remove all ol the cleaning chami-
cals from the carpel. Shampoo residue
that's nol removed can becoma gummy and
trap dirt, resulting in a carpet thal needs to
be shampooed again far too soon. -

Carpel shampooing atlachments are
available that fit wet/dry shop vacuums.
Thesa are useful for cleaning spiils befora
they set into the fiber and for handling high-
iraffic areas that bacome soiled before the
rest of the carpet. But, for overall carpet
cleaning, i'sbestiocallinapro. —G.B.

B8
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carpet to wrinkle or even split at the
se:mi.a The h;ft test for pad cu;nfurt.
Istola and t zamples on
the ﬂm{r u.m? walk mfatll:.ﬁem. .

For most applications, choose a 6-
to 8-pound rebond foam pad. Rebond
Fada are made from multicolored

particles bonded together with
adhaqwe.a Rebond pads will not lose
their resiliency as will inferior pads.

To save money on your carpet pad,
check the Yellow Pages under Carpet
Installers, Equipment and Supplies.
You canuftenqbuy the pad at haE' rice
from these wholesale-only dealers,
but you may have to buy an entire roll
(40 yards). Don't be put off by the fact
that the dealer sells wholesale—most
will sell to the walk-in trade.

SAXONY

Selecting the

If durability were the only criterion
for carpet selection, you could simply
pick the carpet with the best wear
characteristics.

However, other factors, including
budget and style, will help shape your
final decision.

When making your carpet choice
congider your Iﬁ‘eatyle. Active fam-
ilies will need more durable carpets
than retirees or working singles, and
carpet traffic will vary from one area
to another. While halls and stairs re-
quire high durability, bathroom ear-
pet must be stain resistant and easy to
clean. And, the luxury of a Saxony or
the texture of a random plush may
sway you more than the utility of a

commercial or berber style,

Another erucial factor is carpet col-
or. If possible, bring wallpaper and
paint gamples, or other examples of
your home's color scheme to help you
make d color choice. Bring humeaui:'-
pet sample or large remnant of
carpet and place it in the room that it's
intended for. Color shifts will oceur
between sunlight and night lighting,
so check the carpet's color under dif-
ferent conditions to be sure of an ap-
propriate match.

When considering price, compare
only carpets of similar style and con-
struction. And whatever your choice,
remember that proper eleaning and
care can greatly extend the lifespan of

any carpet.

TOOL TEST

SEARS RIP FENCE GUIDE

® The new Sears table saw rip fence
guide is a elever and inexpensive jig
dezigned to both hold stock securely
and safely for a variety of cutting op-
erations, and act as a gauge for set-

ting blade height and angle. It fits
most table saw fences that measure
up to 2 in, wide by 3% in. high. Made
of high-impact polystyrene, the jig is
demgmd toslide along the fence while

The Sears Fence Guide System slides along the table saw fence as
it guides and halds stock. Holddown stick [Included) keeps your
hands away from blade. Jig also has provisions for setting bilade
height In Ye-In. Increments, and 457 and 90° blade angles.

POPULAR MECHANICS ® DECEMBER 1992

holding the work for
accurate cutting.
When used with the
holddown stick ac-
| cessory that comes
with it, the jig safely
feeds the work and
keeps your hands
well away from the
blade.

Additional fea-
tures include refer-
ence scales for setting
blade height in Y-in.
inecrements, and the
wey front and back of the

8 jig are angled at 90°
and 45° respectively
for setting the two
most commonly used
blade angles.

The guide has an
auxiliary stock sup-
port that holds the
work at 90° or 45°. In

For tenons, open mortises and lap joints,
stock is clamped to jig side. Mitered or 90°
work can be handled.

conjunction with a clamping plate, the
stock can be held securely when mak-
ing tenons, open mortises and lap
joints in square or mitered work.

I tried the above cuts and found the
jig worked satisfactorily, provided 1
was careful to exert hand pressure
straight down while advancing the
guide along the fence. Any inadver-
tent side thrust can cause the jig totilt
slightly, which impairs the accuraey
of the cut.

The Sears model No. 3237 Fence
Guide System costs about $20. For
more information, contact Sears Roe-
buck and Co., Dept. 903, B1-221B,
3333 Beverly Rd., Hoffman Estates,
IL 60179, —Roszario Capoilosto
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BY ROY BERENDSOHN, Assistant Home Improvement Editor

Plu In
Bosch has introduced what may be
the most sophisticated plunge router
available. The 2-hp model shown is
equipped with dial speed control from
12,000 rpm to 23,000 rpm. It has a le-
ver lock to help you change bits quick-
ly and with a single wrench. And, its
collet is seli-releasing, so when you
loosen the collet nut, the bit drops
free. The tool also has a micro-fine ad-
justment knob (top inset photo). With

it, you can fine-tune cutting depth in
[04-in. inerements.

To insert a routing template in its
base, just push aside a lever and in-
sert the template (bottom inset pho-
to). It eosts about 3260 (its fence costs
about $32 extra) at industrial suppli-
ers and hardware stores. For more in-
formation, write Robert Bosch Power
Tool Corp., 100 Bosch Blvd., New
Bern, NC 28562,

Now Hear This

These fully adjustable ear protectors
are the most comfortable we have
tried, which means that they are also
the most likely to be worn. The muffs |
swivel and slide on their flexible plas-
tic headband. You can wear them
with the band up, under your chin or
behind your head. Each earpiece is
made from a soft and pliable foam that
conforms to the shape of your ear.
They cost about $18 (plus shipping)
through The Woodworkers’ Store,
21801 Industrial Blvd., Rogers, MN
556374,

Just In Case

Case designed its Caliber line of
knives to handle nearly any cutting
chore you can perform with a knife,
Their high-carbon stainless-steel
blades have a stagrered serration
which, Casze says, makes the knife an
ideal tool for cutting synthetic and
natural fiber ropes, hoses and other
tough materials. The bludes are satin
finished by a glass bead blast. The
knives® handles are made from Poly-
penco Nylon 101, a material that is
said to resist everything from high
impact to chemicals. The knives cost
$20 to £40 at hardware and sporting
poods stores. Write Customer Ser-
vice, W. . Case & Sons Cutlery Co.,
Owens Way, Bradford, PA 16701.

{More New Tools on page 82)




You can afford a NordicTrack.

Why settle for anything less?

There’s good reason why the
NordicTrack” cross-country ski
exerciser is known as

“The World’s Best

Aerobic Exerciser.””

For over 17 years, NordicTrack has been
the leader at bringing cross-country skiing into
the home. While lesser cross-country ski exercisers
provide an awkward “shuffling” motion, the

NordicTrack® cross-country ski exerciser uses a patented
flywheel and one-way clutch mechanism that no other ski
machine can match. It's simply the best at simulating the
natural cross-country skiing stride. And with NordicTrack
models priced as low as $§299.95, there's no reason to own
anything but the best!

It’s the affordable way to
meet your fitness goals.

NordicTrack works all the major muscle groups, burning
more calories and providing a better cardiovascular workout
than exercise bikes, treadmills and stairclimbers. It's gentle on
vour knees, joints and back. And it's easy to use.

Ovwver a million people already know that exercise just
doesn't get any better than NordicTrack. At these prices
you can own a NordicTrack:
NordicTrack Excel................only $499%!
NordicTrack Sequoia............only $399%!
NordicTrack Challenger.......only $299%!

Models priced from $299%% 1o §1,299”

30 day in-bome irial!
ordicjrack

A CML Comipany

MordicTrack Challenger
model shown,

Order today.
And get

a $49.95
electronics
package for FREE.,
Order today, and you'll get more than “The ror s FREE ‘mE(_}h Brochure, Call

World's Best Aerobic Exerciser™ — you'll

get a free $49.95 elecronics package! We I 1 800 328-588 ];"5.';] s
just improved our Challenger, Sequoia and NordieTrack Dent #2751 o |
Excel models o accept the Pedormunce 104 Peavey K., Chaska, MN 55318

Track Electronic Speedometer/Chronometer, ! 3 Phease send me @ free brochine I
which helps you accurately mack your | B Aboafwevides O VHS O Heta |
distance, time and speed. It adds value 1o | Wil |
every workout...and it's yours for free if you e

order a Challenger, Sequoia or Excel before | Ly Sl Lip |
December 31, 1992, [ Theess. ) |

This ofber not valid with any other affer
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Vise Squad

Record’s multipurpose vise livesup to
its name by providing up to 7in. of jaw
| capacity. With the sliding jaw posi-
tioned on the front of the vise, you
have 3% in, of jaw capacity. Remove
the sliding jaw and insert it on the
vise's back, behind the fixed jaw, to
expand the opening to 7 in. The cast-
iron vise is equipped with flexible
polypropylene jaws that conform to
the shape of the workpiece. It costs
about $49 at hardware stores and
home centers and in woodworking
catalogs. For more information, con-
tact Record Tools Inc., 1915 Clements
Rd., No. 1 Pickering, Ontario, Cana-
da LIW3V1.

Forceful

The Sawforce 400 is a TVe-in. circu- &
lar saw designed for the homeowner,
but it has features normally found on %
professional eircular saws. For in-
stance, the saw is powered by a 12-
amp 2%-hp motor. The saw's motor-
shaft rides on ball bearings, and
changing the blade is simplified with a
gpindle lock button. Press the button
to lock the arbor shaft in position and
back out the arbor bolt.

It has a built-in blade wrench (bot-
tom photo) that doubles as a square
and an adjustable kerf indicator. It
costs about $140 at hardware stores
and home centers. For information,
contact Black & Decker, Communica-
tions Dept., 701 E. Joppa Rd., Tow-
son, MD 21286,

Hip Tool Box
Here's a workbelt designed and priced for the do-it-your-
selfer. It's lighter than traditional workbelts with leather
pouches, and the woven polypropylene belt is adjustable
g0 it can fit waist sizes up to 49 in. The belt closes with a
quick-release buckle and a variety of nylon pouches slide
on and off the belt, The model shown has two pouches and
snap-in tool holder. The hammer loop is riveted to its nail
pouch. The belt shown costs about $15 at hardware stores
and home centers. Write Buddy Belt, DuraStren Carp., 1
W. Front St., Red Bank, NJ 07701,

92

. Box T28, Apex, NC 27502,

Pen Light
Powered by butane lighter fuel and
held like a fountain pen, the Portasol

¢ C1C can be used as a soldering iron, a

miniature blow torch and a hot knife
for cutting and sealing the ends of
synthetic rope. The tool comes with a
int igniter and a chisel tip. A fine-
point tip and a hot knife tip are sold as
accessories. To inerease the tool's
versatility, its temperature is adjust-
able and combustion fumes are treat-
ed with a catalytic converter.
It costs about $19 at hardware
stores and home centers. For more in-
formation, write Cooper Tools, P.O.

Get The Point
The FireStone knife sharpener is de-
gigned to put a nice sharp edge on a
knife in minutes. Hold the sharpener
at the edge of a bench or table and
draw a knife acrossits ceramic stones,
A couple of strokes sharpen the blade.
The 2-stage model in the background
of the photo has a pair of finishing
stones to polish the edge. The 2-stage
model costs $25 and the single-stage
model costs about $20,

They are sold through sporting
goods stores, hardware stores or di-
rect from FireStone Div., McGowan
Manufacturing Co., 25 Michigan St.,
Hutchinson, MN 55350,

{Mare New Tools on page 84)




You save $1,249.001
Plus FREE 5/H
when you buy all three.
Give fbem # C3782-T682 For the set.

SRR

1/2 HP Gas-

Tools!

1/2" IMPACT DRILL
Ryobi List: $518.00

> 149

ltem # G301 7-ThE2
SH 47 Each

PNEUMATIC ROTARY
HAMMER DRILL
Ryobi List: $660.00

v * 149

Item # C3616-THEE
&H §7 Each

RECIPROCATING SAW
Ryobi List: $518.00

El.ll.ll.ﬂ. 5‘149

Item # C3615-T682
SH §7 Each

Vanable spesd conirod

—_—

LOOK AT THESE
STANDARD FEATURES!

= Weighs only T|u7|'uu|~

= 15.9 ¢r, 2-ovele engine

* Solid siate e {pnition for B,
245y SEMS

* Recoll starter

= All position diaphragm carburetar
functons ai zn'E. angle

* Hardened Stecl pears for long life

* Yariahle s Lﬁuﬂlr =

* Die cast aluminum cvlinder head for
increased heat dispersion and
reduced weight

= [arable h]ﬂurulg constructlon

o “I¥-styde handle designed to isolude
vibrations

= Lighiweighi large capacity fuel tank
won't rust and |5 gas and heat-resistant

& Comvenien] buill-in ionl rests

= Air cleaner with pofyurethane foam fler

AUTHORIZED LIQUIDATORS®

of Bankruptcy Merchandise and
Manufacturers' Dverproduction

1-800-438-COMB

AT Segment # 1463116

NO CORDS, NO HOSES, NO HASSLES!

Are you knotting 50' extension cords to deliver froem the outlet to the site? Getting a purr
on tough jobs when you need a roar? Then look carefully ai RYOBI, the Rolls-Royce of gasoline
powered tools, and the unbelievable offer being made here today.

Powered Sumgle flip of switch con-

verts bo impact drilling Unbeatabie in wood, masonry, in-water dack work

with up 1o 28,000 blows .~
frer minude . 2 speeds: high and low

-

Oulckly penetrate brick, granite
and stone. Mo prablems with

" matal, plastic or composite
Ethar

f.-ffjﬂemh adjustment stop
- = fliows drilling o pre- -~
=" petarmined depth. -~
.

P 360° awslary handle and degth

e stop incloted
,//

Satoty clutch 1o profect operator i
—— e Nl

Super powertul Hammar
+ Orill for the bag jobs

Uses long Lasfing 5.0.5. bits

Hammgr through concrete loum-
dabans, walls, walks and drives

Free Hight percussion hammar
absarbs vibration and recoll
Up to 2000 strokis per miniio

————_  Adjustabie fronk shoe azsemdbly
Tar varlable deplh cutiing

T Tool kit and blages

inclinded. Lisss stan-
dard 1727 unnirsal
Bhank Diades.

2 LY
RYOEBI OVER-ENGINEERS, MAKING T0O COSTLY TO PRODUCE
The Japanese have a thing for quality and Ryobi Japan went overboard, even by
their own standards. I’||:°I:l::1.-|ml-rmII1 fully purlilfll:, silly smooth and In;-?
endarily dirable Reciprocating Saws, Hammer Drills and Rotary

Hammers 50 over-buili that their costs soared o three Smes what the American 4
marked would bear! The solution? Typically bold Send the accountasts home,
g th ledgess, and sell the lol without regand o oo

BRUTE-FORCE POWERFUL IN ANY WEATHER

I you ever use power iooks auldoars, or in the weather, or wround waler, or under
pressare of 3 deadiine, or over an extended period of time, you'll lmow the

vitlue of 1otally poreable no-holds-barred quality, and the feel of it, o, So nead for

or pick-up mounied generators; the power i in your paim! These are

brate-force powerful, commercial-grade iools, built 1o all day

long on concrete, masonry, cable, pipe, timbers — the wﬂmﬂ

BUY BELOW COST!

If you don't think this is a fantastic deal, check the Grainger's

catalog for prices! Even w 5518 0 $660 each, these tools are worth

their asking price. But when you can BUY BELOW COST @ 29 cenis on

the dollar, only $447 gets vou all three wals! There are over 100 Service

Cemters nutsawade (list i box ) and ench anit i backed by COMB.'s 30 oy

safishiction guarantee. Nod surprisingy, supplies zre limited o call powd

L 8 &8 & § § N B N &N &B & § |

Cuts through drywall, plastar,
pipe, malal, plashc, cable, lumber,
e limbs. and on and on

(4 COMB Corp., Authorized
. T20 Anderson Avenue, 51 Cloud, M
Send_____ Pyoll Gas-Powersd Toolis), fieen # L |
B 5 each pius 57 57H Add 6 12% sales tux for MN dedvory, aod B.25% sales
for TH delwery), Saorry, no GO0 orden, Plause state segrment numbar 1463116 [ |
B 3wy ceck or sy oeter & erciosnd 1
: — P
p e o o 0 o o
I Accoum ko Ep i J I
Hama |
| T Apt
Caty ——— [ |
| i ———
I P | } = I
S Harp L ’

‘----‘-_------------'
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See You Next Spring

While you're planning that masonry project next spring, consider the Odjobto |

mix materials—its manufacturer says the device can mix a bag of conerete or
mortar in 30 seeonds. The 5-pound barrel uses helix-shaped interior baffles to
ensure thorough mixing. It's made of high-density polyethylene, so it won't
rust. Its screw-on lid is sealed with an O-ring and the lid acts as a measuring
container for the water you add. It costs about $35 at hardware stores and home
centers. In Canada, write Seepter, 170 Midwest Rd., Scarborough, Ontario,
Canada, M1P 3A9. In the United States, call (800) 387-6018.

Round 'Em Up

Keep pesty power cords in their place
wit‘rlf ﬁ:isepfu bberlike plastig re-
straining straps. The multiposition
straps can be attached to a cord witha
cable tie (included) or they can be left
unattached so you ean remove them
when you want. Known as the Lasso
Organizers, they come in a variety of
sizes for cords, rope and hose, Wall-
mount models are available also—
some are big enough to hang a hose,
while others are sized for a flashlight.
They cost from $1.50 to $3.70

at hardware stores and home centers,
Write Super Glue Corp., 184-08 Ja-
maica Ave., Hollis, NY 11423.

' Small But Powerful

Skil's 12-volt 3%-in. cordless trim saw
can cut stock up to "%, in, thick, and
its blade can tip to 50°. It has an ad-
justable line-of-cut indicator, a push-
button blade lock and a locking lever
for depth-of-cut adjustment. It costs
about 170 at hardware stores and
home centers, A tile-cutting version
of the saw comes with a built-in water
bottle and costs about $190. The bat-
tery packs and rechargers are com-
patible with Skil's Top Gun 12-volt
cordless drills. Both saws will be
available in January and February of
19493, Contact Skil Corp., 4300 W, Pe-
terson Ave., Chicago, [L 60646,

Pocket-Size Precision

The Ultralevel 10 is a pocket-size elec-
tronic level with a liquid-crystal dis-
play that tells you which direction to
tilt it to bring it into level or plumb. It
beeps when level or plumb is reached.
The too] is equipped with a low-bat-
tery indicator (batteries are includ-
ed), and it has a battery saver that
shuts off the tool if it goes unused for
4 minutes. [tz built-in magnet lets you
attach it to iron pipe, railings and ap-
pliances and other steel s s. The
10-in.-long model costs about $35 and

a 6-in.-long model costs about $20 at |

hardware stores and home centers.
Write Zircon Corp., 1580 Dell Ave.,
Campbell, CA 95008,

Right On Track

Saw Trax provides a rigid, sliding
mount for your cireular saw or router
to ensure an accurate cut. You mount
the power tool on its earriage with the
wingnut elamps provided, position
the workpiece under the guide rails
and against the extruded aluminum
stops. Then, push the power tool over
the workpiece. Saw Trax uses indus-
trial-guality roller bearings and its
chromed-steel guide rails have Y-in.-
thick walls so they don't deflect as you

slide the carriage. With 30-in. rails, it |

costs about $300, with 44-in. rails,
about $350 (plus shipping) from Tin-
kerdell Inc., P.O. Box 1170, Kenne-
saw, GA 30144,
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In This Curner

Using the Ryobi Detail Sander you
can easily sand into corners and, with
some add-on attachments, you can
strip and serape paint or wax and pol-
ish most hard-to-reach spots. The tri-
angular head moves at a rate of 7600
strokes per minute. Sanding, strip-
ping and polishing pads, as well as the
seraper blade, attach to the head with
self-adhesive backs. The sander costs
$60 at hardware stores and home cen-
ters. For more information, write
Ryobi America Corp., P.O. Box 1207,
Anderson, SC 29622,

A Good Tip

Vermont American's 20-piece screw-
driver set covers just about any
threaded fastener you can remove or
install with a screwdriver. It contains
magnetized straight, Phillips, hex-
head, clutch head, Torx and square
drive tips. Also included inthe kit is a
hex-shank adapter for use in an elec-
tric drill and another adapter for us-
ing the bits with a ratchet wrench.
The kit costs about $42 at hardware
stores and home centers. For morein-
formation, contact Vermont Ameri-
can, P.O, Box 340, Lincolnton, NC
28093.

. Day after day, Master Mechanic Professional

! %?ﬁ cordless drills are boring, driving
=t and now even pounding away.
o re2s That's right, pounding. Our 12 volt ™™

cordless hammer drill is built to give - and take - a pounding,

We've also added contractor grade saws

to the Master Mechanic Professional line.
Included is a circular saw with a
thin kerf carbide blade and a 20 amp
switch, a ten inch compound miter saw,

and a ten inch bench table saw,

You will find these and other contractor grade Master

Mechanic Professional power tools at thousands of participating

IMEERARIc ,

Professional

True Value Hardware Stores nationwide.

CAN D ITWITH

Tk Yabus

More New Tools on page 96)
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WHY
PAY A
HIGH

MONTHLY

FEET

All JERROLD, OAK, HAMLIN, ZENITH, SCIENTIFIC ATLANTA, PIONEER and all spe-
cialized cable equipmeant available tor shipment within 24 hours. 80 Day Guaranies
QUANTITY DISCOUNTS AVAILABLE MC/AISA or C.O.D. telephone orders accepted

Send sell-addressed slamped envelope (60¢ postage) lor FREE CATALOG

M ,‘-3 I P.0. Box 5000 INFORMATION/ORDERS
l | 1 f-\.- '~.-' Saite 31 1(PM | .
ELECTRONICS INC. Carpentersville 1 800

”.|I|nl:lﬁ':}l.'11'l." 64'}_5"303{:}

When “razor sharp” isn’t good enough
you need the Diamond Hone” Sbarpener:

Chef’'sChoice’
professional

110

Twn Inexpensive

Sears Accessories

This router pad is a simple device to

prevent the workpiece from sliding

across the workbench. It's made of a

molded rubber-like nonabsorbent
| | plastic that provides a surprising

amount of friction. It measures 22 in.

wide x 32in. long.

The main component of the Outdoor
Project Kit is a sleeve that chucks into
your electrie drill. It telescopes to 35
in, and it's accompanied by five Y-in.
hex shaft magnetized Phillips bits.
Put the bits in the sleeve to drive a

| serew. The sleeve seats around a
screw and holds it upright. Both tools
cost about $10 at Sears stores. Write
For a store near vou cafl ft E g Cr ft Sears Roebuck and Co., DE].'IIT.. 903,
. AN O DR d e a B1-221B, 3333 Beverly Rd., Hoffman

| Estates, IL 60179.

Wi Leade in Gasting Edige Tgr||r|.|:4.:r:|l||
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Flanking Maneuver
Flank Drive Plus open-end wrenches
use eight small serrations along the
wrench head to distribute turning
foree along the face of the nut or bolt
head—not just its corners—greatly
reducing the likelihood of stripping
the fasterner's corners, according to
Snap-On. Each wrench is formed in a
serew press from a high alloy steel
that is hard yvet ductile. An 11-piece
chrome-plated wrench set (% in. to 1
in. ) costs about $333 through Snap-On
distributors or direct from the compa-
ny. Call (800) 866-5T48. For more in-
formation, write Snap-On Tools, 2801
Aith St., PO, Box 1410, Kenosha, W1
Ba141.

in The Palm

Of Your Hand

Paorter-Cahle took a fresh look at fin-
ish sanding and introduced these two
o-in.-dia. sanders. Both are random
orbit types, so they don't leave swirl
marks on the sanded surface. The
model on the left ($125) pulls dust
through its perforated disc and traps
it in & canister. [ts dises use hook and
loop material so they can be removed
and reinstalled. The model on the
right ($5108) does not have a dust col-
lector and it uses pressure-sensitive
adhesive-backed dises. Both tools are
sold at Porter-Cable Power Tool dis-
tributors. For more information, con-
tact Porter-Cable Corp., 4825 High-
way 45 North, P.0O. Box 2468,
I Jackson, TN 38302, P
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This freoclect featnrve wark is avaflable for adverfiser nse,

Canlact your PM soales reprresentative fone deloils,

The Back Machine
and Stretches Your
Right in Your Own"

A Conservative

Therapy,
Comprehensively Applied
The Back Machine combines the
most effective ways to attain relief
from back and ne{:'ktp.un into one
casy to use, safe unit designed to
help {uu return to a more normal,
pain Iree life. And it feels good, even
if you hurt.

How The Back Machine Works:

» Massage ~ Soft rollers massage muscles,
increasing circulation, reducing muscle
spasm, tension and stress.

» Stretching — Muscles are passively
stretched, increasing fAexibility and redue-
Ing pain.

 Traction — Mild traction restores spine
length and pliability, relieving disc pressure,
* Mobilizition — Restoration of movement
oceurs and promotes alignment of the spine.
Five Years of Clinical Use

Tested for over five years by

doctors, physical therapists, and
chiropractors, The Back Machine has been
proven safe, effective, and

comfortable.

60-Day Home Trial

We're so confident you'll
experience relief from

ck and neck -
pain that we —

' D YES! 1 want to relieve my back pain,

Please send me & FREE brochure and Video,

offer The Back OvHS [CIBETA
Maching with an Naug

unconditional 60-

day money back -

guarantes, Zip

Call or Write Today For

i Evening Phone({ __)

FREE BROCHURE : -

AND YIEO | R Tedwelopie

1-800-433-5599  |.unnanBESE
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OUTDOORS

BY JIM YOUNGS

@ You don't waste time when there's
work to be done. In quick succession,
I grab a chain saw and hitch a stake-
bed trailer to a new Yamaha Kodiak
4x4 ATV. Then I head for a stand of
hardwood trees to collect firewood.
When I return, I swap the log-filled
trailer for a flatbed loaded with hay
bales and head out to the pasture to
feed the horses. By the time [ return,
my partners have another Kodiak
loaded with a full complement of
camping and fishing gear. | quickly
unhiteh the empty flatbed and
squeeze the throttle for a fast run
down a backeountry trail to one of the
best fishing holes around. All work
and no play 1sn't this ATV rider's idea
of a good time.,

Versatility is what dxd ATVs are all
about, They're not only go-anywhere
transport mules, but a prowing num-
ber of accessories, such as trailers,
mowers, snowplows and weed spray-
ers, have transformed them into high-
ly specialized workmates. And when
the work iz done, the chameleon-like
beasts strip down for recreational ac-
tion and provide a good measure of
sporting fun,

Both Kawasaki and Yamaha re-
cently introduced rugged 4x4 ATVs
in the big 400-¢ce range, which is quick-
ly becoming the heart of the utility
ATV market. PM attended both roll-
outs and here's what we found.

The brawny Kodiak

Yamaha's new Kodiak 4x4 ATV is
equipped with a 387-cc air-cooled 4-
stroke engine that has a thermostati-
cally controlled fan to keep things cool
when the work gets hot. With a dual-
range 5-speed transmission, it has a

WORKHORSE ATVs

total of 10 forward speeds, plus re-
verse. Yamaha uses a torque-con-
trolled differential up front to put the

ower where it’s needed and still al-
ow easy steering. Stopping is provid-
ed by front and rear drum brakes that
are gegaled against mud and water.

Riders benefit from the Kodiak's
large fender flares that tend to keep
the saddle clean and dry in muddy
conditions. Its front and rear racks
are stout enough tocarry large, heavy
loads, something I have tested on sev-
eral oceasions. The Kodiak tips the
seale at 604 pounds, and has a towing
rating of 900 pounds.

Pulling the fully loaded hay wagon
and log trailer seemed effortless for
the sure-footed Kodiak. So much so
that I never had to shift into the low-
range set of gears, even though the
trail led through a small stream with
steep banks and a soft, boggy field.

The swam

The Kawasaki Bayou 400 proves that
rugged utility doesn’t have to come at
the expense of leading-edge technol-
ogy. The new Bayou is powered by a
391-cc 4-stroke 4-valve engine that
drives a full-time 4-wheel-drive sys-
tem through a b-speed pearbox. Like
the Kodiak, the Bayou has a thermo-
statically controlled fan, but it uses a
heavy-duty liquid cooling system and
a double-row radiator to keep tem-
peratures in line.

The Bayou employs a shaft drive on
bath the front and rear ends. It also
has a limited-slip front differential to
compensate for unequal, side-to-side
traction and to allow for easier steer-

i

The split personality of the ‘ramu'u Kodiak: sporty l'l:np - [].
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ing. An automatic clutch makes shift-
ing easy and the extra-low first-gear
ratio gives the Bayou stump-pulling
performance when needed. The big
Bayou carries impressive load capaci-
ties, with the front rack capable of
handling 88 pounds and the rear rack
154 pounds. With a weight of 595
pounds, the Kodiak is rated to tow up
to 1100 pounds.

A friend of mine is currently plan-
ning to hunt elk in a spot high upin the

Ranchers and farmers have more
reason to appreciate the work-saving
tential of a fully accessorized ATV.

n recent years, they've dizscovered
the benefits of using ATVs for a wide
variety of chores, including hauling ir-
rigation pipe, herding cattle and re-
pairing fences. Specialized accesso-
ries for ranchers and farmers include
heavy-duty sprayers, barbed-wire
dollies anc% toolboxes. In addition,
trailers are readily available to ae-

terrain, there are pooducts available
to serve your needs. If your off-road
riding is particularly rugged, there
are electric winches, skid plates, grab
bars, grip protectors, headlight
guards, radiator guards, floorboard
extensions and brush guards. For
less-rugged riders, there are a host of
safety, comfort and convenience
items available.

Both Yamaha and Kawasaki also

have an abundance of personalized

Colorado Rockies
that's elosed to all
off-highway vehi-
cles except ATVs.
ATV-only trails are
relatively narrow,
very primitive and
require little initial
construction or fol-
low-up mainte-
nance. The choice
for hunters on trails
like these iz either
to take ATVs or
horses. Because of
his age and for the
convenience of be-
ing able to cover
long distances, my
friend has decided
to outfit himself
with an ATV—a
choice that's becom-
ing increasingly
popular with hunt-
ers today.

Kawasaki and
Yamaha offer a
wide variety of
hunting accessories
for ATVs. These in-
clude hard-case gun
scabbards that
mount to the rear
rack, complete cam-
ouflage body eov-
ers, spotlights and
side extensions to
increase rack carry-
ing space.

S-time NASCAR Driving Champion Dale Earnhardt has
bent up more than a few fenders on his GM Goodwrench®
Lumina® 50 he's an expert on replacement sheat metal:

“Did you know thal some insurance companies
specily imitation parts for GM cars and light trucks?
Ir's true, even though many of those imitalions
don't come close fo GM standards for fit,
finish and corrosion protection. So before
you get your fender fived, get the straight
facts in this free brochure. And insist on
genuine GM replacement sheat metal
with the lifetime limited warranty”

For your Iree Consumer's Guide fo Auto Body Repair

Swiss Army
knife of 4wds
In addition to the
aceessories already
mentioned, one
glance at the Ya-

end details about tho liteheme limited warranty, ses
pour GM dealer Or call 1-800-GM USE US

G‘-m-mlll‘nlnnm-

= M2 (NN Casep. A Fhgmvts Plaserynd

Genuine GM Fender

to any individual's

taste. These items
| include grips, han-
dlebars, whip an-
tennas and add-on
graphies. In addi-
tion, essential rid-
ing wear, such as
helmets, gloves,
boots and eye pro-
tection are offered.
For the man who
must have every-
thing, the catalogs
also offer riding ap-
parel, alprés—riding
apparel, T-shirts
and lifestyle gear.
Naturally, these
items aren't for ev-
eryone, but they do
make the point that
many ATV enthusi-
asts divide their
time equally be-
tween work and fun.

During either ac-
tivity, riders should
always be aware of
the potential dam-
age that wide, deep-
lug ATV tires can
inflict on the envi-
ronment, especially
in soft, muddy con-
ditions. If you take
your ATV onto pub-
lie lands, always fol-
low local regula-
tions and signs
posted on the trail.
Also, stay on desig-
nated paths and fol-
low the principles
set forth by Tread
Lightly!, the envi-

—| items to tailor ATVs

maha and Kawasaki
catalogs makes it readily apparent
that A%’EVE are the Swiss Army knives
of 4x4 vehicles. Throw in the goodies
found in aftermarket catalogs and its
a wonder we ever got anything done
without ATVs. By adding a tilt-bed
trailer, a snowplow, a weed sprayer
and maybe a pull-behind sweeper, I
could easily keep my vard well main-
tained throughout the seasons.

POPULAR MECHANICS ® DECEMBER 1992

commaodate such common equipment
as log splitters, generators and
pumps.

Despite its utilitarian design, you
can't ignore the sporty side of ATVs.
Perhaps the largest segment of the
ATV aceessory business is in per-
formance equipment. If you want to
make your ATV go faster, handle dif-
ferently or run better over a specific

ronmental organiza-
tion that promotes low-impact off-
roading. To find out more about
environmentally conscious and ethi-
cal ATV riding, contact Tread Light-
Iy!, 298 24th gt., Ogden, UT 84401,
(801) 627-0077,

When used with specialized acces-
sories, chameleon-like 4x4 ATVS are
the hardest working brutes around
and among the most fun, too. 3]
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SCIENCE

® Strolling across the verdant cam-
pus of Princeton University, chemis-
try grad student Lori Vermeulen
stumbled onto something that may
change the world. A tiny sample of
white powder she was carrying had
turned blue in the summer sun.

It was puzzling. “Blue isn’t your
normal, run-of-the-mill color for these
compounds. When they decompose,
they turn yellow,
brown, red, but
they don't turn
blue,” says assis-
tant chemistry pro-
fessor Mark ThumP-
son, Vermeulen
faeult;,r adviser at
Princeton.

What Vermeulen
had found was more
than some arcane
chemical novelty.
She and Thompson
soon determined
that the only possi-
ble cause of the color
change was elec-
trons jumping from
one molecule to an-
other, creating a
negative charge.
Bottled up inside
the sample was so-
lar energy, derived
by a process hither-
to unknown.

Thus, in one ser-
endipitous stroke, a
whole new avenue
of inguiry had
sprung up in the
search for an afford-
able way to harness

ture of everyday lab chemicals origi-
nally concocted ag part of routine
electron transfer chemistry experi-
ments, “We thought we would have to
make something a little more compli-
cated for it to work,” says Vermeulen.

An outgrowth of research into lay-
ered zirconium phosphonates that
Thompson had been pursuing for half
a dozen years, the substance consists

the Sun. Vermeulen's blue powder of-
fered an alternative to the expensive
photovoltaic eells and elaborate solar
dynamic power systems that have
monopolized research efforts for de-
cades while gradually plodding to-
ward practicality.

Out of the blue

Almost as startling as the discovery's
potential is the humbleness of its ori-
gins. Vermeulen's compound is a mix-

the limitless, pﬂl]:u— Professor Mark 'I'hnmpun mwvmmmamarmmd. one l:l
tion-free power of which has turned biue, Indicating stored solar energy.

of zirconium phosphonate and violo-
gen-halide. The ingredients are dis-
solved in hydrofluoric acid, then heat-
ed for a week to form a powder. This
gimple process causes the zirconium
phosphonate molecules to erystallize
into parallel slabs, with the viologens
sandwiched in layers between. Chlo-
ride ions from the viologen-halide dot
the surfaces of the zirconium phos-
phonate layers. This plywood-like
molecular structure appears to ac-

A SOLAR SURPRISE

BY ABE DANE, Science/Technology Editor

count for many of the compound’s
unique characteristics,

‘What happens when sunlight strikes
it is only partly clear. Thompson and
Vermeulen suspect that an electron or-
biting one of the molecules, probably a
chloride ion, is excited to the point
where it careens out of its orbital and
lands in the viologen layer. Then a zir-
conium phosphonate gives up an elec-
tron to replace the
one lost by the chlo-
ride. That's the the-
ory, anyway. All
that Thompson and
Vermeulen can say
for certain is that
electrons from some-
where are hooking up
with the viologens.

In itself, this is
nothing unusual.
It's a typical exam-
ple of electron
transfer, in which a
donor molecule (zir-
conium phosphon-
ate) gives up an
electron to an accep-
tor molecule (violo-
gen), ereating an
electric potential.
The transfer ac-
counts for the color
change, which is
characteristic of a
whole class of mate-
rials that are sub-
ject to what are
called photochromic
effects.

But Vermeulen's
compound differs in
that taking it out of
the sunlight doesn't
fully reverse the col-
or change. Instead of fading back to
its original color, as photochromic
compounds typically do, it fades only
to a lighter blue.

That remaining color reflects the
fact that electrons have not returned
to their original places. Somehow the
structure of the compound blocks the
normal process of back electron trans-
fer, and some electrons remain
trapped in the viologen layer. Thus
some of the Sun's energy remains

100
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er'leEd in the compound.

he energy remains there for
months, or even years. The challenge
that now dominates Vermeulen's and
Thompson's attention is getting the
energy out in a usable form. What
makes it difficult is that the same
tight molecular structure that traps
electrons in the viologen layer also
keeps out chemicals that might react
with the viologen and harvest its en-
ergy. Currently, the researchers are
looking for ways to open up that struc-
ture. “What we'd like to do is have a
solid that’s like Swiss cheese," ex-
plains Thompson.

This may or may not be easy to ac-
complish. “It's going to involve some
luck,” Thompson says. “It could hap-
pen tomorrow. It could happen in 10
}'m'll
If they succeed, Thompson believes
it would be possible to develop a sort
of solar-powered, constant flow reac-
tor. Water, oxygen or some other
common substance would be pumped
through the sun-sensitive compound.
There it would be catalyzed into hy-
drogen or hydrogen peroxide that
mulf! be burned as fuel. This would be
far cheaper than electrolyzing water
into hydrogen with power from photo-
voltaic cells, a process long promoted
by solar energy advoecates.

Another focus of Thompson’s and
Vermeulen's research is increasing
the zirconium viclogen compound’s
efficiency. In its current form, it har-
nesses only the light way down at the

blue end of the agepgctrum. Moving its
sensitivity into the middle of the visi-
ble band would give it a lot more pow-

er to work with. The scientists are
confident that they can do this with
minor variations, and in fact believe
they have already made some im-
provements on t]Ym original com-

As it stands now, the compound
converts about 3% of the sunlight that
strikes it into chemical energy. Cur-
rent photovoltaie cells are several
times more efficient, but are so much
more expensive that, unless space is at
a premium, zirconium viologen would
still be a better deal. “This is tremen-
dmI:‘;ly l:;enper thell‘th those types of
technologies,” says Thompson.

For "qfalrr'r:muile‘nlrcl’T in 'pmiar, it'sall
pretty heady stuff. She's in her sec-
ond year of graduate school and al-
ready her work's been published in
Nature, one of the world's most pres-
tigious science journals. She hasn't
lost touch with what's important
about it, though, and sums up the sat-
isfaction of her work in simple, level-
headed terms. “I always wanted to do
something with the potential to be
useful,” she says. M
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AUTOMOBILES

OF GREATNESS

BY CLIFF GROMER

CORVETTE'S GALLERY

. '
PR L LS TRATE N Y RAOHAEL KOETTER

® Chalk up another milestone for the
Corvette (as if America's world-class
sports car didn't already have enough
to its eredit). Now, added to the
Vette's world speed records and rac-
ing victories is museum status—the
National Corvette Museum, to be
specific, an 80,000 =q. ft. facility built
on 33 acres, and devoted to the pres-
ervation of Corvettes past, present
and future,

There may be other single-marque
museums around, and some Euro-

an automakers, such as Daimler-

enz, have great displays of their
products’ evolutions. But what makes
the Corvette Museum especially sig-
nificant is its grass-roots base. Con-
ceived in 1988 by the National Cor-
vette Restorers Society (NCRS), the
£12-million facility, scheduled for its
grand opening in Bowling Green,
Kentucky, in August 1993, is being
funded through private sources
—Corvette owners, enthusiasts and
interested companies.

Aside from showcasing C-::rvettes
in all their power and glory, g
the National Corvette Muse- |
um will offer a number of other &
amenities. e

Studious types will want to g
browse through the Bill Mitch-
ell (designer of the Sting Ray)
Library. If you want to find
out something—anything— P8
about Corvettes, this will be
the place. Picture a technical
research library packed with
the largest collection of techni- |5
cal data, books, trade jour- =
nals, professional papers and

visual aids relating to the Corvette
found anywhe: | for public use.

The museum grounds will be gener-
ous enough to field number of ac-
tivities including car shows and swap
meets. And an outdoor, 5000-capacity
amphitheater for sports shows and
concerts is also in the works.

By far, the museum's biggest draw
will be the Corvettes
themselves. The eor-
nerstone of the dis-
play will be the one-
millionth Corvette to
be produced—a white
convertible with red
interior, duplicating
the colors of the very
first Corvette, which
was hand-built in

Documenting the Corvette heri-
tage will be Corvette models past and
present, and also the spirit of Vettes
to come. Futuristic concept cars will
add to the Corvette mystique. Special
editions will include prototypes, cus-
tom models and one-of-a-kind Cor-
vettes from various eras.

The more than 40 Corvettes on dis-

Flint, Michigan, on mmmmwmmum

June 30, 1953. Chevrolet will take No.

1 million on a 2-year promotional tour
before donating it to the museum. In
addition, 1953 model, No. 262 of the
300 built, has been donated to the mu-

play will not be behind ropes and stan-
chions in a sterile environment. Rath-
er, the cars will be arranged by
period—'50g, "60s, "T0s—and set in a
nostalgic scene like a drive-in or din-
er. Just ratchet your mind back to the

seum hya prnrate collector,

et =11

mmmwﬂhlmm

ood old days when the loeal
ot feet were the terror of the
boulevard in these classic Cor-
vettes. The car displays will be
rotated on a regular basis, so
there always will be some-
thing fresh for a return visit.
Racing has always been a
big part of Corvette lore and
nd, and these Teua.l hugh-
mmimg small-block and
| cube big-block Corvettes that
| shaped motorsports history
their own niche.
A miniature design center
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will probe Corvette styling with a dis-
play of miniatures, clay models and
design sketches. You can even design
your own Corvette in a special area
equipped with a computerized inter-
active modeling, ].ll_}fl]?.lt and drafting
CADCAM system like those used by
today's auto designers.

Still another display area gets
under the Corvette skin to focus on
the essence of Corvette appeal—per-
formance, Here you'll find out what
makes a Corvette tick in a dynamic
display of moving components and
cutaways.

If there's one name familiar to all
Corvette enthusiasts, it's Zora-Arkus
Duntov, father of the Corvette. Dun-
tov helped design and engineer the
powertrains and suspensions that
transformed the Vette from a sporty
boulevard eruiser into a true thor-
oughbred race car and respected
street supercar, Duntov rates his own
special place in the museum—the
Zora room. In it, you'll find photo-
graphs, historical information and
samples taken from his drawings and
notes, as well as concepts, posters and
memorable quotes.

A big part of the Corvette hobby to-
day is restoration. Concourse judging
fields at Corvette meets across the
country get larger every year, The
museum will play a part in this scene
with a special restoration area. Here
you'll find special display cars and
learn the finer points of Corvette res-
toration through hands-on seminars.
An answer line will also be available
to help with any restoration problems.

Ground breaking for the museum
was completed on June 5. None other
than Zora-Arkus Duntov did the hon-
ors, driving a bulldozer disguised asa
Corvette, The legendary Corvette
designer carved a swathe on the
prime piece of real estate located at
Exit 28 off [-65, just south of the Cor-
vette assembly plant in Bowlin
Green, Kentucky. The land was a gi%
from two Bowling Green, and one
Louisville, Kentueky, citizens.

Until the museum is completed, op-
erations are being handled by the Na-
tional Corvette Museum Annex locat-
ed at 2800 Seottsville Road in Bowling
Green. This temporary home has lim-
ited displays for visitors. Since its
opening in a Bowling Green shoppin
eenter in 1990, the annex has lo
more than 20,000 visitors from every
1.8, state and 17 foreign countries.

Anyone can be part of this celebra-
tion of the Corvette. Contributions to
the museumn are tax deductible. More
information is available by writing the
National Corvette Museum, P.O. Box
1953, Bowling Green, KY 42102, or
calling (502) T81-7973. 2]
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AUTOMOBILES

Olds Aurora
® That's the new name of Oldsmo-
bile's next luxury sedan, the 1994 re-
placement for the Toronado/Trofeo.
Yes, Aurora is the same name Cadil-
lae used for one of its concept cars two
years ago. But the new Olds is a com-
letely different design. Aurora will
built as a 4-door sedan only and will
replace the Ninety Eight sedan in
Olds lineup. Like other GM divisions,
Olds is cutting down on the number of
models it offers. So add the Aurora,
drop the Ninety Eight, As reported
earlier, the Aurora will have the same
front-drive chassis as the Cadillacs,
Aurora will even use a detuned ver-
sion of Cadillac's 4.6-liter dohe 32-
valve Northstar V8 in combination
with an electronically controlled 4-
speed automatic.

Dodge Pickup

Dodge will offer a major departure in
pickup truck styling when this T-300
full-size Dodge Ram is officially un-
veiled as a 1994 model next year. The
ageressive front-end styling has been
likened to the big Ford 9000-series
Aeromap highway tractor. Note the
long hoodline. It's specially designed
to house a cast-iron V10 engine based
on the 480-cu.-in. aluminum-alloy en-
gine used in the Viper.

This new full-size pickup will not be
teamed with a Ramcharger sport/
utility truck. Ramcharger will be
dropped from the Dodge line for at
least one year. Dodge may build an
all-new Ramcharger with the T-300's

front-end styling, starting in late 1994
as a 1995 model. Also, production of a
crew cab version of the T-300 will be
delayed until 1995, as Dodge concen-
trates on startup production of the

standard pickup. Plans for a large
Suburban-type vehicle on the T-300
chassis are uncertain,

Riviera-De Ville '94

Buick Riviera and Cadillac De Ville
will be newly designed for 1994 taoo,
and both will share many chassis
parts with the Aurora as well. While
De Ville and Aurora will have V8 en-

1994 Dodge T-300 sports an englne bay roomy enough for cast-iron version of Viper V10.

DETROIT SPY REPORT

BY JIM DUNNE, Detroit Editor

gineg, the Riviera will stick with its
3.8-liter V6. But the Riv will get a
powerful supercharged version of the
V6, placing the car on a performance
par with its sister sedans from Olds
and Cadillac.

Chevy $-10 Pickup 94

Major changes are set for Chevrolet's
(and GMC Truck's) compact pickup
trucks next year. In addition to all-
new styling that features more round-
ed sheetmetal and a sloping hood, the
cab and cargo box will be revised.
Shoulder room—currently a tight
squeeze for three passengers—will be
wider by almost 3% in, An inch or so
will be added to hiproom and head-
room, while legroom will remain un-
changed. Cargo boxes will be an inch
and a half deeper with 17%e-in. sides.
The baze engine for the 8-10 and =-
15 will be a 2.2-liter Four, while the
4, 3-liter V6 will remain the only option,

With the introduction of the 3-10,
all three domestic truck builders will
have newly designed pickups on sale
in time to compete against Toyota's
new midsize T100 truck, reducing the
Ti100's edge in size,

Chevy $-10 Blazer 95

GM plans to wait a year before intro-
dueing its new versions of the amall

This heavily disguised
profotype may or
may not be recogniz-
able to you as the
next Ford Mustang.
Based on the current
Fox platform, it may
spart some vertion of
the 4.6-liter VB from
the Crown Vic or
Lincoln Mark VIl
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sporty coupes will be
supplied through its
Diamond Star hookup
with Mitsubishi, the
same place it gets Ea-
gle Talon and Plym-
outh Laser. LH is
strictly a 4-door mod-
¢l line now and you'll
see at least two more
sedans coming out in
that platform. The
top-of-the-line New
Yorker will be on sale

Chevy Blazer and GMC Jimmy. The
vehieles will use the same front-end
styling as the 1994 compact pickups,
but the body shape will be all-new for
1995. Look for a flareside body to be
added to the 5-10/5-15 pickups at the
same time. Delays in the introduetion
of the new GM sport/utility trucks are
caused in part by the short supply of
driver's-side and passenger's-side

airbags,

Chry:l:r s Sport

Coupe Connection
Don’t look for a Thunderbird-like 2-
door body style in the Chrysler LH
line (Vigion, Intrepid, Concorde).
Chryeler insiders say any future

GM's 5-10 and 5-15 pickups get rounder, wider sheetmetal to stay
in the running in the recently ignited pickup war.

as a 1994 model, and
the luxury Imperial
will follow that ear by at least a year.

Pickup Battle

Ford is planning to meet Dodge’s new
V10 pickup truck engine with a V10 of
its own. At least, that is one proposal
at Ford truck headquarters. Like GM
and Chrysler, Ford is being aggres-
sive in protecting its place in the pick-
up truck market. It does not want to
be left behind if the V10 in the 1994
model T-300 Dodge becomes an en-
gine of choice for pickup truck buyers,
So, while Ford has not made the final
decision about a V10, its planning for
future pickups includes that option.
V10s deliver more power than Vs,
and can be built on the same machin-

ing lines—at the same cost as the
Vis.

Thinner Pipes

How's this for getting down to small
details? Exhaust pipes between the
engine and the catalytic converter
will be made of thinner steel—as an
aid to cleaner emissions. Thinner
pipes heat up faster than thicker met-
al pipes. The hotter pipes carry ex-
haust gases to the catalytic converter
at higher temperatures. And, since
converters work most efficiently with
hot exhaust gases, emissions levels
quickly get down to legal standards.
The thinner pipes work best during
cold engine startups, when exhaust
gases are relatively eool. As a precau-
tion, exhaust pipes will be double-
w::]led with the outer pipe acting as a
shield ag*atnst outside corrogion.

1994 Mustang

Ford will bring back some of the styl-
ing cues of the original Mustang when
it introduces this completely restyled
model next fall. The 1994 version has
the same side seulpturing and fake air
intake as the 1964 original. And the
roofline is also an update of earlier
Mustang models. Ford will build both
the coupe and the convertible again
next year. ™

SAVE $$$, ENJOY FAMILY FUN wiH

VACUUM HAIRCUTTER

Great for all styles. Layers, tapers, feathers, collects clippings.

Use with ANY household vacuum. Includes all you need for haircuts.
Blades driven by powerful electric motor. Plugs in outlet via long cord.
Electric cord passes through hose for easy handling.

Blades stay sharp for years but are easy to change and inexpensive.

As seenon TV... now improved:
Precision-dial gives ANY LENGTH YOU DESIRE, not 1/2 inch steps
Precision-dial replaces loose pars
Shortest cut: 1/4 inch; Longest cut: 25 inches (waist long)
Angled adapter gives perfect layered and tapered styles
Great for curly...even afro-hair
Excellent for pets

s seen on TV... now for less:

W Full money back guarantee

el 98 Use Robocut for 30 days.
e (NI BHO0 1900, f not flly saisfed, you shouid
100%
MADE IN U.S. return it for

CALL N.W 1-800-825-01 39 5

FAX 1.3 03 -2 26 <485 :5¢8 5 o
GH MAIL TDDM‘ sa& plus $9 s&h to: Robocut Co., 3608 Jaqguar, Fort Collins, Co 80525, USA
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[f you feel the need to
spend more, you can always
stash a few grand in the
glove compartment,

CHEVROLET
CAPRICE
CLASSIC

With its newly restyled
silhouette, limousine-like
ride and a wealth of
standard features, Caprice
doesn look like one of the
most affordable full-size
cars in America. Life is full

of surprises, isn't it?

Rarely has fiscal
restraint been this
luxurious.

Feel the
support of
the g
gen-
erously
padded seats.
Adjust the standard
tilt steering wheel and air
conditioning to your liking.

Look into the vanity mirror.
And tell yourself that you
bought the new Chevrolet
Caprice Classic purely for

economic reasons.

Caprice’s standard V8:
Proofthat power can be
used responsibly.

You're an adult. You don't

need horsepower to impress




your friends. But when incorporates “crush zones” luxury automobile. Or you

accelerating smoothly up a engineered o help A can buy Caprice Classic,
steep incline absorb impact in a and take comfort in
with a full collision. Rigid side- the knowledge that
trunk, or guard door beams _ o vou have spent your
towing a , add an ux[rﬂ‘. o money wisely. But
trailer along i measure of then, what else would you
a winding coastal protection in case of expect from the Heartbeat
highway, Caprice’s side impact. And every of America?
50 Liter V8 will make a Caprice offers the security
powerful impression on you. of a full-perimeter steel

frame, drivers-side air bag*
An investment as safe as and standard anti-lock
it is attractive. brakes (ABS). T H
Caprice’s flowing lines hide a Without a doubt, you HE EARTBEA

heart of steel. A safety cage can spend more on a new OF AMERICAM

evriler Emblem wnd Caprice
Wl Highis Rescrved. Buockl




AUTOMORBILES

BY JIM DUNNE, Detroit Editor

THE ALTERNATE FUEL REPORT:

ETHANOL-FUELED
CHEVROLET

® Mix it, but don't drink it. Ethanol
fuel mixed with gazoline powers this
Chevrolet Lumina sedan being tested
by GM Engineering at the Technieal
Center in Warren, Michigan.

You ean drive this car with a mix-
ture of 85% ethanol, 15% gasoline—or
with a mixture containing greater
portions of gasoline, up to 100% pure
gasoline,

On the road, with mostly ethanol in
the tank, the car accelerates like it
wiould with a peppier version of Chev-
rolet’s 3. 1-liter V6 gasoline engine.
It's slightly quicker off the line, and
has more muscle overall than the
plain-Jane Chevy.

Itz performance secret is ethanol's
115 octane rating combined with a
larger, cooler charge of fuel and air in
the combustion chamber for each fir-
ing of the spark plugs. The actual
horsepower advantage over pure gas-
oline in the engine is 3% to 4%. Torque
ratings are about 4% greater, too.

Sniff the fuel tank and you ean de-
tect the slightly sweet smell of alco-
hol. Put your nose to the tailpipe
when the engine is first started, be-
fore the catalytic converter heats up,
and you get a sweet odor. Later, as
the engine runs warmer, there is vir-
tually no odor being emitted.

Ethanol has two major advantages
over gasoline. In addition toits higher

octane, it burns cleaner, and that
medans less air pollution—or lower
costs for cleanup deviees like catalytic
converters. And, it is potentially
available in a never-ending supply.
Ethanol is refined from biomass
—grain, like corn for example.
Farmers can grow new fuel each year.
But GM experts say there is not
enough grain produced in the United
States to meet the demand of a full
fleet of ethanol vehicles. What's need-
e iz a breakthrough that allows etha-

VAMLASLE FUEL
b = &
y

EREY

P ] O G M I

£ A SR
3.1-liter 6 has been graced with virtually no
Internal changes to support dual fuel usage.
nol to be refined from wood products.

When that happens, ethanol eould
take the place of all imported fuels

UNIQUE COMPONENTS

and metal parts.

Fuel sender serses proportion of ethanol, high-capacity injectors. alcohol-tolerant plastic

e
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that go into your car's gas tank.

Comparatively, ethanol has only
two-thirds of the energy of gasoline,
So you travel only two-thirds as far
per gallon. And, at the present time,
ethanol costs two to three times more
than the price of gasoline.

There are some other problems be-
gides the cost. In cold weather and
with a cold engine, ethanol is balky. It
has low volatility, so it doesn't vapor-
ize eagily. Cold engines will not fire up
quickly. Crank the engine too long in
cold weather, and the liquid ethanol
fouls the spark plugs, causing engine
flooding.

GM made a number of changes in
the Lumina fuel system to adjust to
mixed fuel. Like most aleohols, etha-
nol chemically attacks the materials
normally used in gasoline systems,
Lumina fuel tanks are stainless steel,
and lines are made of tougher materi-
als. Many plastic and rubber parts,
like O-rings, were substituted with al-
cohaol-tolerant alternatives.

Fuel-injector timing must allow for
longer open periods to deliver more
fuel on each firing. And, the fuel
pumps must have inereased capacity
to run at higher output levels for long-
er periods of demand.

A unique part of the system is a sen-
sor that measures the amount of etha-
nol in the fuel mixture. Its signal di-
rects the injectors to set for longer or
shorter durations. In addition, the
percentage of aleohol in the fuel mix-
ture is displayed on the instrument
panel to keep the driver informed
—remember that aleohol gives less
mileage and range than gasoline.

Total cost to the customer of a fully
equipped ethanol upgrade is about
$2000. That's one reason GM has a
less-than-ambitious sales goal for the
ethanol Luminas, It expects to sell
about 50 this year to fleets in Illinois
and Wisconsin, and some more if or-
dered by the federal government,

Don't mistake the ethanol in this
car with methanol, another alterna-
tive fuel that GM and other auto com-
panies are developing for cars. Meth-
anol is a product made from coal
or natural gas—nonrenewable re-
sources, However, its practical use in
passenger cars is more advanced.
Several thousand methanol/gasoline-
powered cars are in Service now
—mostly in California government
fleets.

To learn what life is like with a
methanol-powered car, we're con-
ducting a 6-month evaluation of a
flex-fuel Lumina in California. Like
the ethano] Lumina, this car is set up
to run on methanol/gasoline mixtures
of up to 85% methanol. Look for our
report in a future issue. ™

SOMEDAY ALL HANDGUNS
WILL BE THIS GOOD.

While other companies were
improving upon the technology
of the past, GLOCK was busy

i{:)erfeﬂing the technology needed
r the 21st Century.

Polymer technology.

You can see it in the complete line of GLOCK semiauto-
matic pistols. Hailed by police and sport shooters alike,
these remarkable handguns fire even the most advanced
ammunition with unfailing accuracy.

Find out for I.nurself what makes the GLOCK pistols so
good. And why they have been setting new standards for
simplicity, reliability, cost effectiveness and safety.

Contact your nearest dealer for a free GLOCK brochure.
Or write or call GLOCK, INC. today.

ATTENTION:
All responsible firearms owners practice basic firearm safety.

Thoroughly read and understand the users manual that is supplied
with your firearm. Never use any firearm unless you completely
understand its operation and safety features.

GLOCK," INC.
P.O. Box 369 ® Smyrna, Georgia 30081 » (404) 432-1202
Fax: (404) 433-8719 @ Telex: 543353 Glock Atl UD
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MOTORSPORTS
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® With its final round—the Ken-
wood/POPULAR MECHANICS Sears
Point Trans-Am Classic—yvet to be
run, two things are clear about the "92
Season.

First, neither Tommy nor Bobby
Archer will win the SCCA Tide
Trans-Am Tour driver’s champion-
ship. That honor, to be settled at
Sears Point, was down to Jack Bald-
win and defending series champ Seott
Sharp.

Second, both Tommy and Bobby
are going to go home with a number of
| honors and achievements for their
first season in & major-league racing
series. Though their Shellzone/PoPU-
LAR MECHANICS Dodge Daytonas
haven't carried them to the kind of
finishes they'd like—1-2 every time
out—they've posted a record most se-
ries newcomers would envy.

Mid-Ohio revival

The season’s penultimate round, at
the Mid-Ohio Sports Car Course, set
the stage for the Sears Foint finale.

HONOR BOUND

BY TONY SWAN, Automotive Editor

vaw .F.'ml..-t‘_” T

e

Archers got back into the thick of the
fight with an excellent 2-6 finish,
keeping Dodge on the heels of Ford
for second in the manufacturer's
championship. It also elevated Tom-
my to third in the driver's standings.
Starting from the second row of the
grid, which he shared with Baldwin,
Tommy quickly found himself sur-
rounded by Camaros. Besides Bald-
win, who charged into an early lead,
there was Sharp, Trans-Am veteran
Greg Pickett and Paul Gentilozzi,
winner of the Portland round.
Running a conservative race, Bald-
win grabbed the lead early, to assure
himself of the point that goes with
leading a lap, then settled into a
steady pace, netting him fifth place—
one spot behind Sharp but eight
points ahead in the standings.
Tommy settled into a race-long dice
with Pickett, with Gentilozzi glued on
his rear bumper. And that's the way it
wound up. The Joey Arrington 310-
cu.-in. Dodge V8s ran strong from
wire to wire, producing enough mus-
ele for Tommy to hold off the pack

After a dizsappointing midseason, the
w T 2

e B

o F el —

'sn.,um-:md-aﬂumwn.

—but not quite
enough to close with
Pickett. When the
checkered flag fell,
the margin between
first and second wasa
{ scant 2.457 seconds.
While this was go-
ing on, Bobby found
himself embroiled
with Sharp and Bald-
win, chasing them
home for sixth place.

1o

Tommy Archer
(No. 3] held the Mid-Ohlo
pack at bay for a second-place finish

and a bottle of victory clrcle champagne.

“I pedaled that thing as hard as 1
could,” said Tommy, “but I just
couldn't quite cateh Greg.”

Besides his first victory of the 1992
season, Pickett became the first
Trans-Am driver to win races—19 in
all—in three different decades.

Podium

Although neither of the Archers care
much for trophies commemorating
anything other than victory, Tommy
was clearly pleased to join the cham-
pagne festival on the Mid-Ohio vie-
tory stand. It was his first podium fin-
ish since his second-place run at
Portland, way back in June.

And even though the championshi
has eluded them, the Archers’ Mi:E
(hio results guarantee that 1992
Rookie-of-the-Year honors will be a
family affair. The brothers stood 1-2
(Tommy-Bobby) in the Trans-Am
rookie standings after Mid-Ohio, well
ahead of other contenders.

Tune in next month for our season
wrapup. ™
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THE WORLD of SPORT and GENERAL AVIATION comes to America in February, 1993
with the introduction of two new publications:
-1993 SAGA International Directory of Aviation Products and Services
- SAGA International Aviator Quarterly Magazine

WHERE and HOW to buy an aircraft from $2,500 to $250,000...
"WHO'S WHO" in the world of Sport and General Aviation and how to contact them...
aviation suppliers, organizations, schools, museums, regulations, events, manufacturers...

The 1993 SAGA Interna-
tional Directory of Aviation
Products and Services Is a
comprehensive collection of in-
formation for aviation enthusi-
asts and pilots around the world!

Available in February 1943,
the 300-page SAGA Directory
will bring you mare than 700 color
photos, over 2,000 manufactur-
ers, aircraft descriptions,
complete specs, prices—all that
you could possibly want to know
about the world's aircraft cur-
rently available, from flat designs
to “ready to fly." You'll enjoy
homebuilts and certified designs, ultralights and sailplanes,
helicopters and motor-gliders, aerobatic airplanes and
paragliders. You'll read about training facilities, upcoming interna-
tional aviation events, avionics' suppliers and more. The SAGA
Directory is not only complete, accurate, up-to-date, and pleasant (o
read, but it's also a useful tool you will refer to time and time again.

SAGA™

irll‘l—'ﬁ"l'ui-h

As International barriers
fall and the pleasures of sport
flying spread throughout the
world, SAGA looks to the future
of aviation with its new, full
color, high quality, quarterly
magazine: SAGA International
Aviator. Each issue will take
you to a new corner of the world
in the company of experienced
pilots and in collaboration with
the world's leading aviation
writers and photographers.

Fly with SAGA Interna-
tional Aviator from Alaska to
Australia, from Spain to South
America, through China, Africa and the former Soviet republics.
You'll marvel at the breathtaking pictorials and incisive articles
highlighting what to see, who to meet, and what to know to fly
anywhere light aircraft can take you. Whether you're an
experienced pilot or simply enjoy the beauty and excitement only
flying can offer, SAGA International Aviator covers your world.

SAGAT
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Become a charter subscriber today and save more than 35% off the cover-price by calling our
TOLL FREE NUMBER (1-800-446-SAGA), or complete this coupon and mail or fax it today.
If you order both SAGA International Directory and SAGA International Aviator magazine, you 'l also receive a
beautiful, stained glass airplane miniature handcrafted in Italy, especially for SAGA readers.

SAGA Sport and General Aviation, Inc.

The PERFECT GIFT SAGA™ s stars w5 ey s e o000

for the holidays! Srom Ane GeniRAL AVIATION, e i s

- T — f— — — 40064 Orzano Emilia, (BO)

it 1-800-446- SAGA S TeldFamst e

- (1-800-446-7242) ~.
-~ # Name '\
.l"" Address ~
- ity State Zp ~N

[ First issue of SAGA International Aviator - $5.95 ($10.00 valie]

Dimwmmmwvm

Emhnﬁhmydﬂwmwmﬁum%ﬁmmwhwm i

1993 Subscription-SAGA International Aviator (4 lssues), $30.00 (540,00 value)

EJ1WWM& 1993 Subscription-SAGA International Aviator pius the “Welcome Present’, $39.95 (854 95 value)
- me on your maling lst o receive more information.




 ELECTRONICS

® Poets have written about the power
of a glance and the impact of the
spoken word but while these hu-
man attributes may be effec-
tive in literature, they've
had little impact when it
comes to controlling
technology—until now.

In a development
that may have implica-
tions beyond the prod-
et itzelf, Canon will
| soon offer for zale a

camera that has a fo-
‘ cusing system con-

trolled by the user's

eyve. All vou do iz look

through the viewfinder
| and train your eye on

the portion of the pic-
ture that you want to
be the subject of your
composition. Similarly,
checking depth of field is
also as simple as looking at a
spot in the viewfinder.

The eye-controlled focus system
in the Canon A2E works by trackin
the movement of the user's e;,’ebuﬁ
once it is pressed against the view-
finder. Doing the tracking is a pair of
infrared light-emitting diodes
(iREDs) built into the eyepiece.
While these iREDs illuminate the
eyeball, their intensity is very low
—roughly equivalent to the amount of
sunlight reflected into the eye from a
shiny object on a sunny day.

The infrared light reflected from
the eye into the viewfinder is refract-
ed by a beam splitter through a con-
denser lens onto a CCD sensor. Here,
an image of the eyeball is formed, as
are a pair of corneal reflection images
called P-images.

The image of the eyeball is then
compared againat the eyeball calibra-
tion image stored in memory.

Calibration is done by selecting the
calibration mode on the camera and
then looking at a group of tiny squares
through the viewfinder. There are
five calibration settings that can be
stored in memory so there can be
more than one user of the camera. Dif-
ferent settings are also necessary for
the photographer who sometimes
shoots with his glasses on and at other
times with his glasses off.

112

1 ONLY HAVE EYES "
FOR YOU

BY FRANK VIZARD, Electronics Editor

= —

In the Canon AZE. Infrared diodes |below|
track eye movement. Eye callbration ls done
by focusing on squares in the viewfinder.

PERTA Pl

BEAND LTI

An infrared light reflection recreates the

eye’s image on a CCD sensor for comparison
agaﬂmtam:dlnug_e.

Checking depth of field worksina

similar fashion. Just look at a

depth-of-field checkmark in

the u[pper left corner of
the focusing sereen. Ap-

erture values reflect
setting made on the
main dial.

Eveglasses and con-
tact lenses were a
problem anticipated
by Canon engineers.
While two iREDs gen-
erally do most of the
tracking of the eyeball,
two outer iREDs
spring into action when
the ghosting some-
times caused by eye-
glasses and contact
lenses occurs. Ghosting
causes P-images and images
seen by the pupil to overlap, mak-
ing accurate tracking of the eyeball
difficult. When ghuating OCCUrs, asec-
ond, outer pair of iREDs is used to
move the phost image to the outside
and enlarge the P-image interval,
making tracking accurate once again,

The A2E also compensates for dif-
fering eyeball sizes and the position of
eyesin the head. Axis of vision is typi-
cally offset from the axis of symmetry
by an angle of 5° to T° toward the nose.

Ifthe AZE eye focusing system has
a limitation it is that the system only
works when the camera is held hori-
zontally. Turn the camera for a verti-
cal shot and the system defaults back
to a standard autofocus system.

The Canon AZE will have a list
price of 81200. It should be on the
market by year-end,

Do What | Say
“Just do it” may be a sneaker compa-
ny slogan but it's also a phrase we
sometimes wish could be addressed to
a machine. Take the videocassette re-
carder, for example. In order to re-
cord a program for viewing at a later
date, you're generally required to go

| through a tedious set of instructions.

As often as not, you botch the job, re-
cording a morning cartoon instead of
an evening thriller. It would be so
much simpler if you could just start

P POV BY RN LCPFF

POPULAR MECHANICS » DECEMBER 992



This remate control lets you speak to your
TV, VCR and cable box.

with the channel number and say:
“Four. Wednesday. 8 pm to9 pm."”

Well, that's exactly what you can do
with the VCR Voice programmer
from Voice Powered Technology Inc.
The VCR Voice remote control also
allows you to vocally command your
television and cable box. All youdo is
press the VOICE button and speak into
the built-in microphone. Your vocal
command is converted into an infra-
red signal beamed toward the desig-
nated component.

In our hands-on test, we found the
initial setup to be a little time-con-
suming, but no more difficult than any
universal remote, The VCR Voice
programmer must learn the infrared
codes used by your dedicated remote
control. This learning process is done
by aiming vour dedicated remote at
the infrared receptors at the base of
the VCR Voice programmer. You
then push a sequence of buttons as de-
tailed in a very easy-to-understand in-
struction booklet.

Likewise, the VCR Voice program-
mer must learn to recognize your
voice, You simply repeat a series of
words presented on the LCD display |
until the word “saved"” appears on the |
screen—a process that takes only a
few minutes. In our evaluation we
programmed the unit with a single |
male voice. Nevertheless, the VCR
Voice programmer responded to an
unprogrammed female voice as well.

uring playback, the VCR Voice
programmer allows you to fast for-
ward through commerecials by saving,
“Zap it." The tape fast forwards for
about a minute before resuming play.

Most functions, of course, can be
controlled manually so you don't have
to talk all the time. We do wish,
though, a slow-motion function but-
ton had been included on the remote.

The VCR Voice programmer lists
for $169 and can be ordered by callmg
(800) VCR-VOIC(E).
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Yo SKI AT HOME 3¢
FOR THE HOLIDAYS!

Introducing the The NordicSport
NordicSport™ Downhill is the

Downhill. It best way to trim
brings all the your hips, thighs
thrill and excite- and buttocks, all
ment of the while you get a

slopes into your vigorous aerobic

workout that's
exciting and fun!

workout routine
— and into your

living room! It's Give the gift of

a challenging a lifetime of

and exciting fitness this
workout alter- holiday season
native for exer- — The new

cise variety and NordicSport
cross-iraining, 1 Downhill!

Made with Graphite Edge” technology! Best of all...it's from NordicTrack!

30-day in-home trial
nordic sport

by Nordic]rack

For a FREE Video and brochure

car1-800-445-2231 ..

or write: NordicTrack, Dept. 67TL2, 104 Peavey Road, Chaska, MN 55318
€ 1992 NordicTrack, inc., A CML Company = All rights reserved.

THE WORLD'S ONLY
HANDS-FREE PHONE.

» Voice Activated. (Answer without touching)
« Automatically disconnects.

* Clear, excellent reception.
{os for oway os 50 feet]

= 200 name memory speed dial
{olphobetic recall search - no more guess work)

* Records all outgoing calls.
* Long distance blocking
* 5 Programmable alarm clocks.

{for importont medication or cppointmeants)
PERFECT FOR HOME OR OFFICE
IDEAL FOR THE HANDICAPPED

r » Elapse time.
* Last number redial
O rde . P!'u; many more options.
—No oW
Just send check or money order to:
TEMASEK TELEPHONE CO.

240 E, Grand Avenue #19
So. San Francisco, CA 94080

§_€ TEMASEK ©' call: 1'800'"“.'.0 2-U

TELEPHONEINC. 43556

—
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AVIATION

&
FLYING

The updated Tiger brings pep to a fun-starved, entry-level marketplace.

® [ was on the phone with Bob Crow-
ley, the head of American General
Ajireraft Corp., discussing my upcom-
ing factory visit and Tiger flight. Just

to reassure him that his spanking-new
airplane would be in safe hands, |
mentioned that | had logged a good bit
of time in the Tiger and its siblings.
He seemed so pleased to learn of my
familiarity with the breed that I add-
ed, “In fact, I was at the rollout.”

114

BY |LL- 1.:*"'*., M GARVEY

PM Photos by Russell Munson

“You mean you were here back in
April of "907"

“No. I mean I saw the original roll-
out."”

“Oh, wow.”

Yeah, wow, It is a sad commentary
on the state of general aviation that
Mr. Crowley’s Tiger—the freshest

and most welcome newcomer to the
world of factory-built light aireraft in
along, long time—aectually first
emerged from its nascent hangar 18
years ago as the Grumman American
Tiger. While there are many reasons
for the stupefying decline in light-
plane production during the past dee-
ade, Crowley and his cohorts intend
to do what they can to reverse that
trend. So far, they're suceeeding.
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A sleek, simple design gives the Tiger
good speed without retractable gear.
Inside, there’s a customizable panel and
room for four, phua baggage.

American eneral was created to
fill the void created by the exit of
Grumman American, Cessna, Beech
and Piper from the light, single-en-
gine market, AGAC’s founders fig-
ured that as the overall fleet of exist-
ing aireraft aged, a good, factory-new
airplane would have strong buyer ap-
peal. They put their money on the Ti-
ger, which had been out of production
since 1979, Their decision is looking
like & smart-money bet.

Crowley says that the Tigeris with-
out question the best possible air-
plane to reintroduce to the market,
And notwithstanding protestations
from some Cessna 172/182 and Piper
Cherokee fanatics, it's hard to dis-
agree with him. No airplane in its
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elass delivers as much as a Tiger.

With fixed-pitch prop, bolted-down
gear, free-castering nosegear and no
doors at all, the Tiger rivals the re-
vered Cub for simplicity of design.
Yet its 4-passenger cabin, fold-down
rear seats, 550-nautical-mile range
(plus 45-minute reserve) and 13%-knot
cruise put it in another category alto-
gether. By way of comparison, I onee
owned a 4-place airplane that deliv-
ered about the same speed but needed
20 more horsepower, a constant-
speed prop and retractable gear to do
it.

Although Jim Bede began design
work on the series back in the '60s, the
Tiger is very much a contemporary
machine. Not only isit fizeally correct
for this era of mean and lean, but even
after all these years it's still techno-
logieally innovative, boasting rivet-
less bonded metal
wings, aluminum
honeyeomb eonstrue-
tion, fiberglass gear
and a tubular spar.
And all that comes
without sacrificing ei-
ther style or fun.
Truth is, the Tiger is
the most rakish light
plane manufactured.
And since it's legal to
eruise with the cano-
py open, the Tiger is the only one you
can fly without a roof over your head,
barnstormer-style.

To test the new breed of Tiger, 1
traveled to Greenville, Mississippi,
where American General occupies a
vast new hangar complex built, then
promptly abandoned, by Boeing in
the 1980s.

A close inspection reveals that
American General has altered the
Tiger only slightly from the original.
One of the most significant differ-
ences is the installation of a 28-volt
electrical system to accommodate the
heavy instrumentation desired by
most pilots today. Also noteworthy is
the replacement of the original
MeCauley prop with a 75-in. blade
from Sensenich, a move that eliminat-
ed an operational restriction and an
airworthiness directive.

The only really noticeable changes
to the exterior are the addition of a
red plastic sleeve to house the anti-
collision light at the top of the fin, and
that the single nose-mounted landing
light has been replaced with beams
enclosed in both wingtips.

Inside, the panel is clean, logiecal
and our test airplane (8/N 10095) was
loaded with everything from a
KLN8S Loran to 3-Tec autopilot with
altitude hold. Bendix/King avionics
are standard, but the in-house radio

ghop is able and eager to customize. A
VFR Tiger with minimal radios lists
for $120,000. IFR machines begin
around $133, 500,

Two front office changes worth not-
ing are the replacement of the familiar
plunger primer with an electrical
switch—a nice feature—and the in-
stallation of a center power quadrant
housing too-long levers for carbure-
tor heat, throttle and mixture—this
whole apparatus seems out of propor-
tion and should be redesigned.

There's not much to say about pre-
flight and startup, and that taciturni-
ty is meant as a compliment. The air-
plane is wonderfully simple—an
attribute that pays dividends in reli-
ahility and safety. AGAC has addeda
couple of speakers up front, whichisa
plus, but I've never met a light air-
plane that couldn’t be made more
pleasant with a good headset, and the
Tiger is no exception.

The free-castering nosegear forces
you to stab the brakes more during
taxiing, but you get the hang of it
pretty quickly. After a runup, we cen-
tered on the active, slid the canopy
shut (ours was balky, but to be fair,
this was its production test flight) and
stoked the 180-hp Lycoming 0-360.
Even though it was a warm and humid
Mississippi midmorning, the lightly
loaded Tiger—there were just two
aboard—popped off in a few hundred
feet, and we were quickly climbing at
950 ft. per minute with the airspeed
holding at 90 knots,

At altitude, [ went through a series
of elean and dirty stalls, steep turns,
elimbs, rapid descents and slow flight,
and the Tiger showed itself to be a
pussycat. With power back and yoke
in my chest, the airplane just waffled
down, fully controllable all the way.
Throughout all regimes, controls
were light and response nimble. And
that's inatrue 4-place, 140-knot cruis-
er that sips avgas at just 10 gallons
per hour. Yes, Crowley and col-
leagues may see their money again.

And when they do, they have plans
for spending it. When they acquired
the Tiger, they also bought the rights
and tooling for the Cougar, a light
twin that had its line halted seemingly
moments after it had begun. Since
schools are desperate for a new, inex-
pensive twin trainer and none are be-
ing built, Crowley thinks the timing
may be perfect for the Cougar’s rein-
troduction.

But first and foremost, the goalis to
get the Tiger in steady, quality pro-
duetion. Crowley is confident all of
that is cloge at hand. As for the air-
plane's appeal, there seems to be little
guestion that the market is ready to
hear the Tiger roar again. P

i5



YOU RENT MOVIES
EY' RI* JAMMING YOU TOO!

Rented video tapes usnally contain a
jamming mechanism called Macrovision.
This mechanisim is designed to prevent
you from copying tapes. However, it slio
aften resulis in a hlurry or streaked pictune
when viewing = tape.

Clearlmage defeals the jamming,

leaving you a crymal clear pictore.
Clearimage is digital, state-of -the-an
100% guaranteed and effective.

Comes with a 3 year warmanty.

For Super-VHS users try our Video Stealth

Video Stealth 99,04 « 55 571

ICABLETYV BOXEC; General Instruments  Oak

enith Eagle Jerrold
Stargate Tocom
. awww=| FREE :
\EE.E{:E] . ::: CATALOG Scientific Atlanta Starcom
30 day money -
back guaraniee. -
{ Low Prices. .
Tth year im business.
Thank You.
-em"ﬂ% ORDER TOLL FREE
| g minzeceerromes” 1-800-624-1150

875 So. T2Znd St. Ste.M

Gﬁrguﬁ‘a' Omaha, NE 68114 (402) 554-0417

HO! HO! HO!
FLOW! FLOW! FLOW!

This Christmas, go with the flow. The high flow
K&N Filtercharger™, This American-made air filter is not only
reusable and environmentally-friendly, it also defivers:

= Up to twice the air flow

® lUp to 15 extra horsepower

® Unique oiled cotton and wire mesh construction

® 10 year /1,000,000 mile warranty*

So this holiday season make sure Jolly St. Nick brings you o
K&N Filtercharger. And have yourself a”Flow! Flow! Flaw!”

Merry Christmas!

Call 24 hoers a day

H:‘J" "NGW_F

Irr|.|l||- wee A1 I1 Neas
? Cal OE T

Semin’s helpers - Be sure bo give the right KEN Filtedengsr.
Call |ndoMew ta ocoess our 14 hear-o day interactive Fax
(atalag. Incisstly setrieve pedific spplication lilormation for
F0-97 muodel wehicles!

Avallabls by direc) mail, Prices frem S22.50
*See romplete warroaly bor detods.

&

MISSISSIPPI EXPRESS
(Continued from page §7)

woods while passing 1000-ft. barges
in the freezing rain. It wasn't all
paddlewheelers and historic hamlets,
but the tough times have a way of
fading into the background at jour-
ney’'s end.

Conquering the big muddy
Despite good preparation and excel-
lent support from the people at Astro
and Mariner, the PM river runners
must admit they were a bit skeptical
at the start of the trip. Can a bass boat
really handle more tﬂnn 1700 miles on
the Mississippi River? Within an hour
of launching, we had an answer, and it
was an emphatic yes.

Bass boats are notorious for being
flat-bottomed kidney pounders, yet
the Astro 20 DCX ($20,500) crossed
miles of barge wakes and storm-
whipped white caps with amazing
softness. Not only that, it never
threw a drop of spray into the cockpit,
even in serious crosswinds. The truth
is that the Astro isn't only as fast as
lightning (top speed is 65 mph without
cruising gear), but it has the best
rough-water hull of any bass boat in
its class.
The Mariner 200 EFI was equally
impressive. Right out of the box, it
ran fully lua—::lecf against a constant 3
mph to 4 mph current for about 70
hours in a period of six and a half days.
It started every morning with the
turn of a key and didn't hiccup or
cough once, which is due to the
smooth-running Mariner EF system.

To cope with the long distances be-
tween fuel stops, it was eruecial that
the Mariner give us a minimum of 2.5
mpg under optimum running condi-
tions. To our surprise, it averaged
more than 3.0 mpg during these
stretches, which is an amazing feat
considering that we ran at 5000 rpm
and carried two passengers and a 500-
pound load of gear. In all, we burned
Just 594_4 gallons of gas and 13 gallons
of oil, which is very impressive for a
Vi outboard.

From the Industrial Canal, in New
Orleans, to the Watergate Marina, in
St. Paul, the PM river runners trav-
eled exactly 1734 miles in just undera
week. If we'd traveled between the
same points by car, it would have
been 900 miles in about 24 hours. By
air, just 750 miles before lunch.

Although the PM team wound
through oxbow after oxbow, suffered
the slings and arrows of outrageous
weather, ran into sand bars, dinged
the prop on a wing dam and fought
through a forest of floating debris,
given the chance to do it all over again
we'd pick the river route every time.
Even in a bass boat. o]
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INSIDE THE IMPORTS
(continued from page 67)

(s0 it doesn't produce a lot of waste
heat) and it has a lot of exposed sur-
face that radiates much of what is
available. S0 VW installed a close-fit-
ting shroud and adapted a solution
from diesel trucks, which have the
game problem: radiator shutters.
There are two plastic shutter modules
—one behind each of the two radiator
fans—and when they're closed (as in
very cold weather), they block airflow
through the radiator. So the engine
coolant doesn't give up any more heat
as it flows through the radiator, and
there's enough to feed into the pas-
senger compartment.

If the coolant does get warm
enough, it radiates heat into the air
around the shutter assemblies—each
of which contains a thermostat, some-
thing like the one uzed for the cooling
system. As the stat warms up, a wax
pellet expands and pushes on a plung-
er to operate a link that opens the
ghutter to allow normal airflow
through the radiator.

The Passat, VW's thus-far unsue-
cessful effort to sell against the Ac-
eord, Camry, ete., gets an engine
that’s almost as short as a V6 and
almost as narrow as an inline
Six—VW's innovative 2.8-liter VR-6,
introduced earlier this year on the
Corrado sport coupe. It has a single
aluminum cylinder head over two
banks of eylinders set at an incredibly
narrow 15° angle on a east-iron block.
This compares with 60° or even 9" for
other designs and, of course, two cyl-
inder heads. The design was chosen
because it was the only way VW could
get G-cylinder performance into exist-
ing engine compartments designed
for a 4-banger. The narrow bank an-
gle also gives the engine the good bal-
ance characteristics of an inline Six.

Although just 2-valves, the Pas-
sat's VR-G has a 10:1 compression ra-
tio and produces 172 hp at 5800 rpm
and 173 ft.-lb. of torque at 4200. It
proves you can get well over 60 horses
per liter without four valves per eylin-
der. At least 85% of the torque is
available between 2000 and 6000 rpm.

There are two overhead camshafts,
but that’s one for each bank of three
eylinders—each camshaft has six
lobes to open the two valves in each
eylinder. Both cams are spun by one
double-roller chain that wraps around
anintermediate shaft sprocket, which
itself is driven by a single-roller chain
from the erank sprocket. Chain drive
was chosen to provide the strength
for a diesel version in the works.

The VR-6 is installed in the top-of-
the-line GLX. The standard 4-valve4-
eylinder produces 134 horsepower at
5800 rpm. ™
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ANNIVERSARY

BY CLIFF GROMER

@ Inthe April 1992 issue, as
part of our 80th annive cel-
ebration, Editor Joe Oldham
announced that he was looking
for the POPULAR MECHANICS
reader who has been the longest
continuous subseriber. He
promiged that there would be a
prize and an article about that
reader in the magazine.

The response was almost
overwhelming. Longtime read-
ers swamped us with stories
about their loyalty as subscrib-
ers, and even relatives of long-
time readers besieged us with
mail about their fathers, grand-
fathers or great-grandfathers
and their huge collections of
years and years of POPULAR
MECHANICS,

In the end, we had to ask for
some kind of proof of longtime
readership since our own re-
cords did not go back far enough
to verify subscriptions,

ha’s where Clarence ﬁcud

of Woleott, Connecticut, came
through. Not only has he been a sub-
scriber sinee January 1935, but he
had every issue to prove it! His moth-
er and his aunt each bought him a sub-
seription (one for PM, the other for
Popular Science) for his 13th birth-
day. And Atwood has continued re-
newing ever since, and subsequently
dropped the competition. When he
first started reading PM, Atwood was
interested in electronics and he built
several one-tube radio sets that were
featured in the magazine at the time.
Over the years, Atwood's interests

: I':Iarmn Amnod hn been :uh.lr.rlblng to PM :In-c:

SUBSCRIBERS WITH
SENIORITY

expanded to include woodwark-
ing (he built his own house) and
powerboats. He especially en-
Jjoye reading about powerboats
and how various automotive-re-
lated problems are solved, and
he relates them to his own vehi-
cles (he maintains his own cars,
trucks and tractors).

As our winner, Clarence
Atwood's prize includes total
reimbursement for all his sub-
scription payments since Janu-
ary 1835—the princely sum of
$345—plus a llt!:%tlme subserip-
tion to PM.

Stanley H. Bartles, of Flem-
ington, New Jersey, would
have been our second-place win-
ner. His subseription issues dat-
ed back to December 1935. Un-
fortunately, Mr. Bartles just
recently passed away.

Our third senior subseriber is
Eugene L., Tetzloff, of Kouts,
Indiana. A subscriber since
March 1945, Tetzloff received
his first subscription as a birth-
day present from hiz new wife.
In 1947, when FOPULAR ME.-
CHANICS ran a feature on the
plans and construction of a mod-
el home that the magazine built
in Aurora, Illinois, Tetzloff
drove over to take a look. He
| | liked what he saw, sent away for

¢| the blueprints and built his own
71 PM project house in his spare
time, Of course, being a carpen-
ter by trade didn't hurt much ei-

JRnusry 1435, and QUINIES & our longest ewNng thep, ‘The Tetelaffs still Hve in

continuows subscriber. Atwood recelved a check from
Editor Joe Oidham for all the money he's spent on sub-

seriptions—5345—pis a free [fetime subscription.

Runners-up Mr. and Mrs. Eugene Tetzioff.

that same house built from PM
plans,

Back in the '50s, when their
two children were young, and before
they bought their first TV, Tetzloff
says everyone used to sit on the dav-
enport with their own issue of PM and
read what was going on. That was the
family entertainment at the time.
Hey, we can't make up stuff like this,

As our runner-up senior subscrib-

| er, Tetzloff receives a lifetime sub-
= scription to POPULAR MECHANICS.

Thanks to all of you who wrote in to

J tell us about your subscriptions, and
# thank you all for your many years of

loyal readership. ™

Al
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mlﬂ"g[’ontf:ﬂuﬂi from page 52)
Teague's famous “Sparton” radio re-
flects the ideals of modern design
from an exhibit case full of redesigned
products. Nothing was too small or in-
significant to benefit from the atten-
tion of the designers PM called “The
Beauty Engineers."” Visitors cansee a
vigarette pack desipned by Raymond
Loewy, a coffee can by Egmont Arens
and an alarm clock by Henry Drey-
fuss. Automotive design models are
also displayed here, including a plas-
ter scale model of the famous 1948
“step-down" Hudson.

Do-it-yourselfers too could possess
the new look, perhaps by building
PM’s streamlined dog house. For the
exhibit, we've recreated the “rather
showy affair of a distinctly modern
type” from 1940 plans. But even PM
admitted that “most dogs won't be
fussy about the architectural details.”

Dog architecture notwithstanding,
most of PM's technological forecasts
focused on big-ticket items—homes
and transportation of the future. “The
designer’s freedom from traditions,
from the fetters of habit, is what
makes his knowledge helpful to the
automotive engineer and the archi-
tect,” declared a 1932 article.

Yet sometimes the designerand en-
gineer were one and the same person.
William Stout was an engineer with a
keen sense of design. His turquoise
blue Stout Scarab automobile—a
gently rounded, rear-engined “wing-
less plane ear”—is the centerpiece of
“Planning the World of Tomorrow."”

Stout elaborated his design prinei-
ples in several articles for POPULAR
MECHANICS. "Turtles,”" he wrote,
“offer the best models for motor-car
streamlining. Fish travel with pres-
sure from the front; automobiles, like
turtles, are subject to crosscur-
rents.” Perhape Stout also had turtles
in mind when he designed the car’s in-
terior. Like a turtle carrying its home
on its back, the Scarab is “a living
room on wheels,” complete with a ta-
ble, a movable chair and a wide bench
seat that could double as a bed.

Although it never went into pro-
duction, the car stands todayas a
symbol of its times, when the eross-
Furrﬁﬂtg coﬂi’ science design ::el;li belief
in techm o conve tore-
shape the wuprkgreaa

or an aotomotive buff, the Searab
alone is worth the trip to Dearborn,
Michigan. But even without it, “Plan-
ning the World of Tomorrow" is one of
the most thought-provoking sections
of the exhibit.

We now live in the future predicted
in those optimistic days. Where stand
those dreams today? Come relive
some past visions of the future in
“Possible Dreams.” ™
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HOME VIDEO

® The TVCR is an idea whose time
has come. This electronic hybrid com-
bines a television receiver and a
videocassette recorder into a single
chassis. Actually, it's an idea that has
come full circle. The first home VCR
was a combo: Sony's 1975 Betamax
came housed in a 19-in. console TV.

In the early days of
home video, however,
TVCRs didn't make
sense. Most homes al-
ready had a TV, and
the VCR was a pricey
add-on. But now that
VCRs are as common-
place as toasters in
American homes, the
combination is gaining
ground as a second sys-
tem for the bedroom.
[ts portability makes it
well suited for duty on
the patio or in the vaca-
tion home, and DC-
powered models have
the TVCR going mo-
bile in campers, RVs
and boats.

TVCRs typically
come in small-screen
sizes, ranging from H to
20 in, Besides portabil-
ity, one obvious advan-
tage of the monocoque
combois the lack of wiring
headaches, since the TV
and VCR are connected internally.
One obvious disadvantage is that if
one component fails, the whole unit
must go to the shop. This isn't as much
a gamble as it used to be. TVs havea
long history of reliable operation. And
lately, manufacturers feel confident
that VCRs, despite their many mov-
ing parts, have achieved a similar de-
gree of reliability,

Acecordingly, what was once a nov-
elty is now a growing product catego-
ry. More than 50 TVCR models are
available today from companies such
as Emerson, Funai, Goldstar, Hita-
chi, Instant Replay, Magnavox,
g[emurexs (Radio Shs:;;ck,‘.l, Panasonic,

uasar, Samsung, Sony, S honie
and Ten-Lab, v i

Simplicity is the strong suit of

TVCRs: You won't find a lot of fancy

TV/VCR COMBOS

BY STEPHEN A. BOOTH, Contributing Editor

programming features or special ef-
fects in the VCR portion.

A survey of manufacturer's lines
shows that most TVCRs incorporate
basic 2-head decks with monaural
sound, especially in the 13-in. and be-
low screen sizes. Some larger-sereen
models up the ante to a 4-head VCR,

permitting slow motion, freeze-

frames and other effects. Samsung's

new 18-in. VM6405 ($830) is one such
maodel. Lately, as TVCHs have be-
come more popular, some brands
have supplemented the bare-bones
audio with hi-fi stereo sound. Qua-
sar's 20-in, SX 1420 ($900) is an out-
standing example.

More esoteric TVCRs are available
for special applications. For example,
Panasonic's PV-M2050 ($1100) is a 20-
in. mode] that also plays tapes record-
ed in the PAL and SECAM broadeast
systems used in other parts of the
world. Instant Replay and Ten-Lab
gpecialize in 'F\’Uf& capable of play-
ing or recording in these formats.

A potential shorteoming of the
TVCR's simplicity is that most have
only a single TV tuner. This means

you can't watch a show on one channel
and record something from another
station. On some models, the TVCR
locks up when the recording timer is
engaged, just as a VCR does. Conse-
quently, you shouldn't preprogram
the unit to record if you want to watch
TV in the meantime, Most TVCRs do
have an instant-record
hutton, however.
Despite their porta-
bility and recording
ability, most TVCRs
probably are used in
semipermanent lo-
cations, for playing
prerecorded and
rented tapes. Accord-
ingly, most have cath-
ode ray tube (CRT)
sereens and VHS-for-
mat decks. Of all the
CRT-based TVCRs
available, only Sony’s
EV-DT2 ($1200) and
Memorex's Model 17
($800) uze 8mm video-
tape. Both models have
a bin. sereen. In CRT
maodels, 5 in. is as small
as they come. Below
this size are the
portables that use flat
LCD sereens. Many of
these, especially the
VHS maodels, don't quali-
fv as TVCRs because they
don't have a TV tuner.

A subeategory of the TVCR is the
TVCP, a combo TV and videocassette
player, with no recording ability.
These range in screen size from 5to 13
in., and typically run on DC power as
well as AC, thereby lending them-
selves tousein RVs. A word to the
wise here: Carefully measure the
stowage space available in the RV,
because a TVCR or TVCP is likely to
eat up more height or depth than a
standard TV of the same screen size.

Also, for the record, squeezing two
components into one doesn't neces-
sarily shrink the price. Suggested re-
tail prices on TVC Rz range from $500
to $1000 or more, and although these
frequently are discounted, you might
be able to buy a separate, no-frills TV
and VCR for the same price or less. /M
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Start a money-making career in
video/audio servicing!

Only NRI gets you started fast with real-world traininq designed around
state-of-the-art equipment you keep!

NRI's newly expanded training cov-
ers all the latest advances in home
entertainment electronics, then takes
you inside today’s high-tech equip-
ment as you learn to troubleshoot,
diagnose, and service the complete
home entertainment system included
in your course: 137 color TV, pro-
grammable VCR, and integrated
audio rack system. Only NRI makes it
50 easy to start a new career, earn
part-time income, even start a
video/audio servicing business of
your own!

Billions of deliars of video/audio

equipment means big opportunity
for you

There's never been a better time to et
involved in home entertainment clectron-
ies. Experts predict that consumers of
videa/sudio equipment will spend over $26

billion by 1995 as product manufacturers State-of-the-art equipment show you in close-op detail how to test,
race to fill the demanid for increasingly included in your training makes troubleshoot, and service TVes and VCRs
sophisticated technology. theory come to life like a pro.

TI'“_" *""I"I“‘“_i""" acceleration of new Only NRI gives you so much real-world No experience necessary ...
product innovation means new opportu-  .ouinment ... all yours to train with and NRI builds it in

e _I’nr you ist video/audlio servicing. keep! Get bands-on experience as you You need no previous experience in elee-
.‘\rmilﬁﬂi prepares ?"'ul to 1_“'_“‘ “'h'u"::'"“ work with a complete, high-tech home
of those opportunities by giving you the entertainment system: a 13” color TV

skills to troubleshoot and service a full

tronics to succeed with NRL Step by step.,
you accumulate the knowledge and practi-

g : ; with remote, a programmable VCHR, and cal experience that will moke you uningoe-
T‘ﬂ:'lg:' OE TN itk wuibr sqyuigr- an integrated l"l"mlﬂ"'":'lllll'ﬂllm aulio Iy 1]I|:|iﬁt~|] for today's ll[llllll"trlll'litjl.l".l itn
mEnl. system including AMFM tuner, 1) watt home sntertminment slerlronios:
The most advanced, most J.||||||||.|_|1'r, Ch |r|u3 er, tlual l'u:-.r-e't.lr plu!.'- You learn at your own pace and on
complete video/audio training er, I_n'rnlnhlr-, speakers, and audio rack vour own time. And all threughout your
ever offered! "“1'1"':|[I- e I training, you have the full support of your

s b1 b Ieory eomes wa Uie o you iearn fo wersonal MR instructor and the entire
You start with lessons that give you @ F“,r["r.m 4'l‘|-lll|HlI'I|PI'II-|-El'1"[ diagnosis anid RH[ technical ataff.

strong foundation in electronics funda- serviee on advanced technology audio

mentils, mastering the basic cireuits and equipment ... conduct in-set demonstra- FREE catalog tells more
I"IIII'I;H}I'H’II‘IH at I|'|r I'Il'ﬂl"t nl‘ “Mil.l}' H

2 ; " tions of TV vireuits and components ... If the coupon is missing, wrile to

video/audin ciuipment, X and discover first-hand how to maintain NRI Sehools, MeGraw-Hill Continuing
Then you I""J'II on that '"u"d""",", and serviee today’s commercial VCRs. Education Center, 4401 Connecticut

as you explore the high technology of digi- Plus, NR1 custom-produced videos Avenue, NW, Washington, DC 20008,

tal controls, CDs and digital audio tape

!:t;;’:“f;"“";::';ﬂdi:‘“"::“‘ vable TV, SEND TODAY FOR FREE NRI CATALOG

MICTOFOeERSOrs. 7
hﬁﬂ of all, vou're pre- ! ”a’ {‘".}{'“'Iﬁ , e Fur Carerr Opportunities :jr.l' 1
wared for the u*-r'.'lllrml--u» af 1 Meberaw-Hill Continuing Educaiion Center H-p-r:r:ul{unl;:il.]l Rill g i
! A " il 1 Ml Connectieut Avenoe, NW, Washington, D 20008 f acélancrnicas I.|'| . 1
j:;“:i*::;; "_:-:?:: TR (] fCheck one FREE ealalog only i
ing designed 1o ! O TV/Video/Audio Servicing O Desktop Publishing & Design i
Fi‘-.p voul involu- L a Mirrocompuoter Servicing O Electronic Music Tﬂhnn[nn' [
ﬂllil’ilrﬂl'lii'ul 0 Computer Programming O Home Inspection 1
eXperience O Telecommunications O Automotive Servicing "
: O PC Applications Specialist O Basic Electronics
O Programming in C++ with Windows O Bookkeeping & Aceounting i
Hands-on training I
with this incredi- : i
ble array of home Naiime | Plesse print Agr "
entertainment
equipment gives Adilreas I
you the skills you i
need for success. Chty Stale Lip Jo0-12 J
L



Now you can have complete weather
infarmation lberally at vour fingertips with the
Weather Monitor (1. Sophisticated in design

vEl easy 1D oErates, i'! & 45 IMrad |J|I|IJ‘- % ||I!'
weather itself

FEATURES INCLUDME: sHighs & Linws
sl & Ohtsiche Temps  #lnstant Metric
WWind Speed & Direction WONYVETSIONS
®|ragle Humitdiby *Clutside Humitiry
I £ Chae & Dew Poant Ophion
:I:' I:_h : _II __:h. sRuaintal] Chotion
e : o il M
sWind Chill Interace
*Alarms

Wearner Moxiror 11

THE PROFESSIONMAL
Home WEATHER STATION

Oircdier toclay 1 -B00-67H- 1661 «
[ Al
ity » Waday moeeyback guararees

DAVIS INSTREMENTS 1465 Dt st Hiatwasss CA 94545

PMBZ4X

“This has to be the most
attractive and practical way
yet to cover a pickup bed.”

A key locked roll-up hard
cover that's weathertight.

for free brochure on the

ROLL-TOP-COVER™

call or write: Pace-Edwards Co.
100 Commercial Street
Centralia, WA 98531

1-800-338-3697
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WASTING MONEY
LOSING HEAT

DRAFTY WINDOWS
COLD & WIND

FOR ALL YOUR
WINDOW INSULATING
4 NEEDS,

BUY FACTORY DIRECT
FOR BIG SAVINGS.

"l  Easy toinstall and excellent
for how cost insulating and
weatherization of porches,
patios, windows and doors

Usad in: Homes » Schools =
Churches » Traller Homas »
Business + Hospitals

We Stock:

= 100% Clear Films in
Many Sizes

« 2.Sided Tapes

* PVC Snap-in Fasteners
* Solar Control Films:

* Complete Kits

FREE CATALOG
Call or Write
1-800-325-2826

ENERGY ARSENAL
P.O. Box 2792
Ivyland, PA 18917

L

o

Save on cable rental fees!

CABLE TV
DESCRAMBLERS

WE’LL BEAT ¢
ANY PRICE

JERROLD-TOCOM-ZENITH

ﬂ HAMLIN-OAK-PIONEER

) SCIENTIFIC ATLANTA
« 24 HOUR SHIPMENTS!

& - MONEY BACK GUARANTEE! §
= QUANTITY DISCOUNTS!

% mmxmammmn.g

TS
P -

AW

e

£

Have make and madal number of
equipment used in you area ready.

CALL TOLL-FREE

<
1-800-284-84323

CABLE WAREHOUSE %

10117 West Oakland Park Bivd.,
Sulte 515, Sunrise, FL 33351
NO FLORIDA SALES

EAREA RN M EH n A %

Satellite-TV RRal=s

& Page
100% Satisfaction :
Guaran

Catalog Buyer's Guide

Lat Us Help You Select
Your New Ssreilite TV
Entertainment Sysaiem

Ovaer 40,000 Satisfied Customers
= 800-334-6455

1=
£ T T ]

L i
|8 SKYYISION INC®

1020 FROMTIER DANVE
3 M o

FERGUS FALLS, N 58537
INSTALL OR UPDATE YOURSELF!

FOR
ONLY

$24.95

PLUS
54.00 P&H

TELESCOPE
WITH TRIPOD & FINDER SCOPE
~ POWERFUL 45 x 40MM LENS —
ALMOST 2 FEET IN LENGTH
FAMILY FUMN =« BIRD WATCHING
SNTRARR GWARZ® SN[
BRINGS THE WORLD CLOSER TO YOU
GREAT CHRISTMAS GIFT IDEA!!
SEND CHECK OR MONEY ORDER TO

K.l
325 EAMA LANE, CAPE MAY, N.J 08204

Credit Mabs...an

ingenious  mew
credit card secu-
rity device with [ £i

buil-in elecironlc sensors in
gach compartmen! alerting you
immadiately if you've lorgotien
o replace your credil card,
driver's license or bank card,
Holds up to seven cards
Aicaitable in black or burgundy
Hl"ﬁ" Only §12.95 + $3.05 5&H

A w Add §5 For Ganuing Cowhide

To Orier Cail Toll Fres Grat
Gift Idea

800-233-8600
= B2

ever Lose Your Credit Card Again

or send paymmead fo: HMA PO Box 125 imwood, MY 11686-9008

"COVER-IT" *
INSTANT GARAGES
SHELTERS /=

“BUY FACTORY
HWO
A

i L
| Rt vl T
INSTANT Greenvousss Todty

FREE DOCHSE]
.

18x20x8 999

AATING 54 (J0) Protection - Car. Truvis, Bosts, AY s,
8, Puini Bootes, Doeaks,

AT Mainreysis
fWorkermps. Cowt b Indoswial Castyaets el Bladleyg, O
[ sheitars, Wadkcwarys. 1ot T Ty
gt o weeth Eispe Lz | Sormn moml igh, K36 lang
Witmsardin Winl, s, Bep & Seow  100% Waier Proof. Asseriiies. )
Archors Emusly, b parm® regured  Cosss Wil o 1a 20 peein
IPFLD 7O YO Culf THER
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ENJOY HEARING

Ml REAL.. GREAT

N e XMAS | ONLY
= e i} NOT A DREAM CIEAy (31999
% Hearhghd 1929 Mercedes Replica

Mathing over, under or bahind the aar
Ho Cords ® Mo Tubes * No Wires
S:lmplu I||D-II'I fit. Full-range mlumu coninol.
Trial ® Mo Salesman will
VOLIR FREE CATAL DGrrils Rhodes ﬂ-

RHODES HEARING
20131 Ckhio 5., Brookport, IL 82910

orCal 24 Hours/dy 1.800-468-3100

Mew electronic maintenance

computer
Fits any car or truck.

Never “forget” agan. CARE MATE provides
andio and visual alerts 1o your car's msinlenance
necds. Simply set it 1o match your own driving
hubits, CARE MATE does the rest, monitoring 28
vital functions. App, 4" =<4"% 1",

CABICIRRNS

@ SAVE 55 BY REBINLDING YOUR TUREQ!

@ EASY-TO-FOLLOW INSTRUCTION WCLLIDED

® VOED ALSD AVAILARLE

@ OR SEMD T TO US, FOR COMPLETE IN-HOUISE
REBLILIVNG SERVICE?

@ KITE AVAILABLE FOWR 0% OF ALL DOMESTIC &
APOATED OEN TURB) CARE

& WE LSE NOTHING BUT OEM ﬂ-h'.ll'.rrF PAATE

FBERFAB INTERNATIONAL, THE COMPANY THAT

o LEADS IN PRODUCT ENGINEERING AND INNOVA- No complicated installation necessary. Just msent
Tﬂﬂﬂﬂ f” | 4 TIONS, OFFERS THESE EASY-TO-ASSEMBLE hatteries and aflix o dash with materials provided.
) e (714) ﬂﬂ-‘m REPLICAS. CREATE YOUR OWN AULTOMOTIVE Only $19.95 phus $4 shipping & handling.
FIIT W RATELLA AW, DEFT PM, ORARGE, CA ST LEGEMD TODAY AND MAKE YOUR DREAM A 1
REALTY. For mare Infarmaiion and a Compiiman-
lary Color Brochure wrila Flberist Internationsl, Send check or money order to:
peibasegd g i g CARE MATE, INC.
*convsmens* et 3533 Decpwood Drive
In MM fﬁ‘ﬂ] 546-TA36 01 5".-"2 Lﬂmbﬂﬂ\'i"ﬂ. M[ 48 I44

Money back il not satisfied.

SAVE MONEY-
DON’T RENT! Wi Frera’
PANASONIC, JERROLD, OAK, W

PIONEER, SCIENTIFIC ATLANTA | | Woridstarmestantfctiorel Porabe Snamils
MORE. LOWEST PRICES. FREE CATALOG

CASLERAY (600) 2341006 || S 211y _,,_aﬁ _
atart a Profitabls z

-EUY ONE AND WE.LL ME ]f:‘]‘:l:;:l ;i
YOU AN EXCLUSIVE DEALER vour own lumber,

Max: = ATv|| ===" 1 L)
drive  J a0
Amphibicns Sy, || CECOEEEEEEED

RACKLOCKER

CALL FOR FREE BROWHURE (408) 988-4002
IRCINMASTER INC. SANTA CLARA, CA

i dadd oLt Bl oo Gl S5 8%
S5 MasterCard or Visa

madel's B1H0 West 1 0th Streel ongP1 n?r

i rR— Indianapolis. Indiana 462 14-2400
’h .Hﬂl'lﬂ‘}l' Dﬂwn #3 'IDW a5 s “) ma. All Siewl I:;:nn.:lru-rtmn 1200 L. Lumber Aack
Call Toll-Free 1-800-255-2511
{From anywhere in the UL5. or Canada)
Recreatives Industries, Inc.
60 Depot Street, Buffalo, NY 14206 .

STiTCAS

CABLE TV
DESCRAMBLERS

Jenod-Socnthe Atanta Oak- Aondh - Tooom

1.800-729-1776| |=xseonss

Free CaTaLoG . POPULAR SCIENCE

HIGH LIFT FLAPS
AILERON 5LATS

LEAD®G EDGE

FREENDLY, COURTEOUS BERWVIGE! | 3 Models to choose from
VERS, T Tf: Houe & Can Autia Complete Kits (less o
Engine & Prop) $7500.
Video Assembly
/l Financing Available 20% down* Balance 3 yr muwum“"“ﬂm"‘“--.-“‘- OO CA S0

4 WEST [F m | R PCARE L TRAL KT w e e~ R * O Grmi Apgnes Tl - (200) 60-0926  FX (209) J60-F143




Now you can )
do some
about

the weather

ur new Home Weather Sta-
tion helps vou plan your day,
safoguard your family and prop-
erty by alerting you (o jpcal weather
conditions that often vary from distant forecasts,

Tells you to; Warn loved ones when wind chill
threatens frosthite . . Secure outside belongings
against unexpected gusts. .. Protect plants when
an alarm signals dangerous heat or cold . . .
Increase watering when rainfull s too low—and
migeh more.

Designed to far outlast all others, the
ULTIMETER 11 gives you over 20 most-wanted
features incleding:

* Wind Speed and Direction
» Temperature * Chill factor
* Alarms » Higha/lows/
times/dates « Metrie/English
* Quick-Mount (no tools)
st hewd mountlng * Past, easy “Point & Plog” direc-
tion calibrution (pat. pending) * Optional self-empiy-
ing rain guuge * 3-dxy money back guarantes = One-
year warranty * PLUS 30 introductory savings:

Home Weather Station reg. §179 ... only §149
As above, without wind direction sensor ... §118

el bn 18, nelil 8525 shigping & inssrance. W) res. sdd % tax.
VISAMC phone orders: B00-USA-FEET (872-T138).
Oy s check, moo. or eredit camd o, and exp. date to;

PEET BROS. COMPANY 501-214M Wosdland R

W Fatented technological
breakthrough.

8 Motor inside drum for most
compact 4,000 fb. utility winch.
W 12 voif or 24 volt.

Multiple Uses Include:
I.Lnadmg and general utifity
uly self recovery

=l ight
sfarm/ranch use.

Call: 1-800-283-9740
For the

(=" Ramsey
PO Bax 581510 » Tulsa, 0K 74158

W. Allenkurst BJ 07711
kr_reeﬂa'a-nhun Our ITth Fear Lllmrml—r.«_)

Do-lt-Yourself Kits

Factory Direct
Clocks arid Furmiture
Also Assembled
and Finished

W Grandfather Clocks,
Mantel and Wall Clocks

B Curios, Tables, Chairs,
Desks, Cradia...and morel

W Solid 34" Black Wainut,
Chamy, or Oak

W Heirloom Cuality
W Solid Brass West German
Maowements and Dials

WMoney Back Guaranies

| am

3 I Voursel Kas

Jrniredfunem o SBREN, |
Name =

Street _

City

State Zp

CABLE TV DESCRAMBLERS

THE MOST ADVANCED
TECHNOLOGY IN CABLE EGUIPNMENT

» BASE BAND  » JERAOLD »PIOMEER
= TOCOM = HAMLIN = ZJENITH
* SOENTIFIC ATLANT » DAK

FOR OUT OF THIS WORLD PRICES CALL
WORLDWIDE CABLE

1 800-772-3233

FREE CATALOG AVAILABLE

1297-4 POWERLINE RO, SLITE 109
POMPANO, FL 33063
MC / OOD/ VISA Mo Florids Saies

e L i [ =]

] For the firsi lime n decades
Schuco Micro-Racars (DIE-CAST, CLOCKWORK MOTOR
|mﬂslmmlgmwnﬂhm Hem i the “Pocket
Rocket”, i fastest cockwor car in the word, Formula
Finces ks 4° long, weighs S-or., scale 1:45. Made of heavy
die-cisl matal, features: tasl hey-wind clockwork molos,
l brake lever and clulch for ireswhesling, precision Micro- l
sorew sisaling via knurled tailpips, rubber tires and noso
Io:wnm.mom:s.mmumlm I
DustehGuard, PM12
| MC/Visa & Cod Call Butchtiisrd, Duge. |
Kansas City, MO 84141

CONVERTERS
DESCRAMBLERS
TEST MODULES

g Habla Espanol
BEST WARRANTIES/BEST GUARANTEES

#1 IN CUSTOMER SATISFACTION
FOR FREE CATALOG DR TD DROER CALL:

1-800-833-2915

For Technical Assistance or Information
call: 407-336-8538
NU-VUE ELECTRONICS

1BE1 Savage Bivd., #105, Port S Luce, FL 34

Make*25to*100 per hour

wi» Badge A Minit

Il % maly posuible by making and
L] | B LR

ks al 5 I AT
penple congregete  They AT
tagt and waay to make with Badge-AMini

et for a FR log o :'.‘!'%“
.1 T

i-Slarter KA, only %2

.'!:.‘ITI|'1I: 1L inmidoml 187 i
BADGE-A-Minit, Dapt. PFM1Z32. 388 Norih J0th Rd .. Box SO0
LaSadle, IL 61201, & B00-733-4100

He's making a
concrate flower pot...
and so can YOU!

Make pnd sall your own
Brmamenial concrekle TBmE
Ordar your book about 425
Alummingm moids Preis A
produchon frace seorats from 1he Bank
world's largest mold manutacturer.  only $1ﬂ

CONCRETE MACHINERY CO., INC.
P.O. Box ASS, Hickory, NC 28603

CABLE TV
DESCRAMBLERS
Converters, Accessories.

I".Iamr Emggj mﬁemﬁ
* mmediate ry *
Lowest Prices

Eeaiog (800) TT7-T731

FREE Catalog:
POWER.

Migh Velscity Air Rifle w/ Stope
|30 canv sty mAES SusnsniiE |

am
CAL. cums

ORDER NOW! Im&?ﬂi ‘

|
FUBIRAD ARAR - 1 548 SELEY AVE. - BT, PEUL ME BRIB ‘
[FTEN 1T W RT TR O A

-----__-_---H

LEARN COMPUTERS!

Home shedy: becoms an expert with the
fior home or business
SO0 2I3A842

S l
l - T l
Sehaal ol Compuler Training, Degl ©P17%
= 745 Perimatal Ph., Adila, Gaorgia 30041
- -
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Last Chance At 92 Inventory
Save Up To 40%
25x39 30x41 40x59 6GOx 139

FREE SIX MONTHS
STORAGE

800-888-4606

STEELTOSTEA

[ ot sty HELICOPTER!]

f.! e #er’

» Eogls low-cost ssscmily & Ba
lieme npsced m Sesarul hallospae

W giwi Musa L

i, Expisimaniar Boos #i1
Pimw Cataiag Ef ’%
o - 4

2 Lrailt T r 410

QI EI:['L:I | 'l.ll 3 iterman ﬂn ELE
PO, Boaw 80
= rrs e 4 Riderwood, MO 330

WHY RENT?
SAVE! SAVE!
CABLE TV DESCRAMBLERS

JERAROLD « QAK « HAMLIN « ZENITH
PIONEER - SCIENTIFIC ATLANTA

READY-TO -SHIP!

6 MONTH WARRANTY ! ABSOLUTELY
LOWEST WHOLESALE / RETAIL PRICES!

MASTER CARD - ViSA - AMEX - C.O.D
FREE COLOR CATALOG!

50-9145
> _1(800)9
‘

wﬂwﬂm.smm
- 1
nDE i

LN LARTE » MIRRIRCER
AL TEFIRAN KRRTE
EMGNES = KITH « BARTE

FREE STUFF!!!

Amaring directory reveals hundreds of manufactarer and pov-
ermmeni givenswys you oo get FREF FOR THE ASKING'Y
Sports iterms, auto care, hobby & crall kita, stamps, noveltion,
enrds msd more. For your esciting smenple issue reth 3500 to,
or subscribe: | yr'd immes only 31450, 2y ismen §24.95,
FREEBEES MAGAZINEs,
715 Winin Strest, Swite 1P, BulTalo, WY 142001321

DORFPLER TECHNOLOGIES

STEALTH 2000

MAKES ANY VEMNLE ELECTRONNCALLF
IVVISIBLE T POALICE RADAR

R nl.‘|1¢nl1l
GLARLNTIE |

a1 EIf Cai for matatn
O DPERATES OM X K. AND KA BANOS
0 UTILIZES STATE OF THE AAT
PASSIVE FE-FADGATION" TECHNOLOGY
0 PACTECTS FAOM ALL INSTANT ON BADAR
OROER TOLL FREE ~oom
K
1 (BDO) 374-4001 ———

DOPPLER TECHNOLODGIES
PO BOX 3081+ SETELLWATER, MN S5063-0008

WOOD HEAT

WOOD FURNACES
HEAT YOUR ENTIRE HOME

c-n 1 218-325-6786 or wm-
l mr zw
GRAND RAPIDS, MN 5744

[ FLUSH UP TOIL

To Above Floor Drain

Install I Yoursel - Anywhara

Mo Digging Up Floors

Writa McPherson, Inc., Dept, 16
| Box 15133, Tampa, Florida 33684

wiﬂ H ..r'Il\ r[
ENCOURAGEMENT

SuirwricETS!

Al garfleman shipwrights wha veant 1o
provide for themsshes amussment and
satistaction through the taditional craf of
ship modaling, an oppanunity now offers 1o
acguire, Bwrough e minimal cost ol one
Colonial Doltar ($1.00) o catalogue of fina
ship model kifs.

WODEL EXPO, ine. Dapt FM12
Pﬂﬂul vood. Im Pocang. "'A1B-3-H

NOW! Get in on the PRO

SMALL ENGINE REPAIR

Work part time, full time — i )
righl at homes — wa halp i -';—? ¢y i
you every step of the way. b N
No doibd sboul it . . as a small enging -4 :
pro. you can cash in on the huge de- & @J
mand for qualified men in on of Amar- B9 42
ica's lastest growing Industries. You'll . ,’-
be able o command lop hourky rabas of from =
52500 to $30.00 per hour — and thal's just
1|;|r labr

gguuf business walting for qualified men.

000 Small Engines Are In Use Today!

That 5 the official count from the Engine Service Assn., and
ong=-million new engines &re being built exch manth. With
Foley-Belsaw fraining, you can soon have the skill and
knowledge to make fop money servicing these angines

P‘l'l"llhhilll Tairis g Enumm F .l!i 4 hp Enging

Al TOURS 10 KELF Al wil Wa Exirs Cand
NO EXPERIENCE NECESSARY!
You ¢on't need to be @ ‘born mechanic’ or have any prior
experience. Lessons e fully llustrated 50 clear you
can't go wrong, and with our famous 'leam-ty-doing’
method you gel practical "hands-on’ experience.

nn—hm Bolsaw instilwle. 6307 Equilsble Hﬂ
4 FREE
| Dept. 52189, K.C., MO 64120 ‘-unl

I IS piwmid wnnd w IHII '\c-l " il ipwmi Nl #9
-IJ l

i F ATy o A e -.u||m=-|.
| | urviiumes T @ i (Hubgabam 543 6 o Sabenrran wi

% ADDRESS

I giry

* CABLE T.V. EQUIPMENT
Why Pay High Rental Fees?

Fopiacemants fof &l models. B iy Wncon
ditamal money Geck juarsnss. Low Prices
Bhig within 24 hours, SSAE tor ires calmlog
Waa MC, CO0, Lot our oxperienos work or

™ 1.800-243-3967
SEYLINE SYSTEMS INC.

E 114 5, Euclid Ave.
Park Ridge, IL S0080

& ks

earn *90 an HOUR! '

mmmummﬂu.
CALL MONM FREE BOOMLET: BOO-&03-5094 I
1
-

L GLASS REPAIR;
A

L L — Lt h#

i {mm‘m!!ﬂ“-
-=,.|-|Il'_'_':5I BEFT Bi, 4 SABBITEALE AVT, Lried, ind 011904
L

---"
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CABLE TV "BOXES"
WHOLESALE PRICES!

COMVERTERS = DESCRAMBLERS
REMOTE CONTROLS = ACCESSORIES

CALL FOR A CATALOG NOW!

-BEST PRICES-
-BEST WARBANTIES-
~IMMEDIATE SHIPPING-

~CREDIT CARD OR COD-

LAKE SYLVAN
SALES, INC.

SORRAY, N0 MINNESOTA SALES

1-800-800-4582

CALL US FIRST - YOU'LL CALL US LAST!

FRICTION
WEDGE

ENGINE TREATM ENT

SUPER CONCENTRATED wim

DuPONT TEFLON

PATENTED PROCESS POSITIVELY (s
CHARGES TEFLON PARTICLES, FOR
EVEN INTERNAL COATING!

ONE-TIME TREATMENT

GUARANTEED

70,000 MILES

OF PROTECTION
The easiest, most economical way to
INCREASE MPG & REDUCE EMISSIONS
MORE HORSEPOWER ® EASIER STARTS
LONGER ENGIMNE LIFE # LOWER TEMPERATURE
& OUIET A HOISY ENGINE

For INFO caLL-1-B00-BB6-BBG0
TO ORDER, SEND $24.95 71O
COMPULINE CORP.,

2 CARLTOMN AVE. E. RUTHERFORD, WJ GTOT3

ADDRESS
CITY/STiZIP__ =

PHONE
Ocheck OMD Owsa [ master card

card ¥ exp, dala
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What
Mal?es Us UWH.' A MAEHINE EI-!I]P

Better, ‘
v 'le IT YOURSELF! b

Makes an to US-'E* = = o -t-v-':--u-nn-cnl-. o0 E-ROTOA

You Y Sa&:v?%ﬁ:: Concrete DoMe Kir [
L Stronger. o

%~ Aslow as $995 | [Build YourOwa ..
+ House +Shop + Office = Store

J{B‘Iﬁij ?9‘2 1011

..- ]
o

Call NordicTrack today to find out m | ey A TN

how our new strength trainer is M * Cost Efficient = Permanent E Info Pak

5 ways better than Soloflex”, o wil Monolithic Consiractors. Inr, 'E;ﬂ —
NordicFlex Gold™ offers patented Call: Bimithy Dops £ | PO Box 479 + Taly TX Tes31 19.95

LatFe = Ml = Dl
1-800-345-6342 xirl:: E ?r::l 5|.-ale1
[ Ask for oparator PM) The Dalles, OR 87058 /_M WHY PAY MORE FOR LESS? 1\1

8" Astronomical Tela Complate
Flsady to-use, Onby $275. Other

isokinetic resistance 1o help you build

a better body.... a stronger body. _ -
Take advantage of the superior

linear motion, expert raining materals

and workout convenience / _— ;’—P-'-i- Sizes available. Sand for frea

of MordicFlex Gold. Q | 3 i = 34-page packet Atalescope lester
Best of all, it costs = =\ el COULTER OPTICAL, INC. P.O. Box K, Dept. P.M

113 less than Soloflex®, b f”'# 3 1 J ). idytwild, CA 82545 Phone (714) 658-4621 _/_)

P ihe' feonficilen WoldClow™
Eaitiom affers skl fessoms wi onfunte
vims pefoemiinod i luding P Sl catisss

S r_:. _.-u:” . ;JI ’ .
%—Zin‘r( / M — Automate Your Home

3May Iﬂ-hﬂmf IMI %:ﬁ? ﬁ m Lrﬁ‘j)l ..\.l.n.‘:ﬁnl Cmmfiﬂfmﬂlﬁ;l; = :-nmn:’nmg
NORDIC Hﬂm 1!_-¢_'!".-‘-'-"'Ill [:;"".-- Uniguer Phome, PC, Securiry, Surveillyny, Asdio/Vimel, products
Umisgnasd gaft e for tihe peraon whi beid gverything
i Tk STEEL RUST REPAIR PARTS Free caimlog: 1(B00) SMART-HM  (714) 6426610
; L ' [l Restors iruck o showroom condi ;
ToOrder 1-800-445-2300 Wi Ea ittt Bl W oy s S
or for more infornxtion, call Ext. ::%E?E%mlmw%mmm,
|
o write: NordicTrack, Dept. OK1L2 Shipped 181 Class. mzlm:uuﬂ:l, imrvitad. ad WATER BMLOOH LAUNCHER
B o, gy A 1yl TABCO &9 2 120 YARDS!! ONLY $12
Seteies e it sk of KA. T FAX (216) 248-8979 * FANTANTEE DUTDOOR FUM POR ALL AGER
0500 Solon industrial Phwy. Depl. PM Clevelsnd, OH 64138 g f TO OADER: Cadl Tod Fas
8 1-800-441-1047
STORAGE BUILDINGS = LTI - T S e By ok . St
WORKSHOPS & MORE 3 " MONEY BACK GUARAN
Mads in USA BLOPAH BACK O TEE

MANUFACTURER DIRECT S own i
"LIMITED OFFER ey s mness $7g, 6055 I TV DESCRAMBLERS

N | 5 31 BEST SERVIC

EL-"..LET F'F"DDF
CABLE TV TEETED
Cadl or senit for your FREE

Whoasa e Calanig
WiV iecTunes

“ZSiwo L™ 1-800-835-2330

Mewes heboer huwe oy Makeng oipiuieis WEn o
greai for quables Lecksmihs Now koot squs
\ock arnl ke Dusness hay mulipied @ Poussndiolt

EASY DO-IT-YOURSELF CONSTRUCTION | | 7w i Wit B0 e

T theres e Locksmith
PACKABES INCLUDE STEEL e RN e ot Ehen PRORTS |T01s hew you
Awary, You'rs in busness ready id eam up o
FRAMES, SMEETING AMD MARDWA RE o . A iyl began oy | TOUT OWR BOE In

Betaw's shonicu iraneyg  Take aenizor ol mdavs 3 protitable
Lﬂmum:ﬂ sripriees it Lookbmelieng far weir- | SeanTe or Full-
1 AT D — B I:?I vmEma = ”I.Ih'llﬂ o
'ap-. nlnl.- bemnesy 0l your owe  Mundiedy e e I
miaﬂ 36 x 48 W\udhn!mmn‘!15um'rﬂu Rl 1Dols phis pioles- TR R
Value $6,181 Value 59,763 s Ky Maches guer you wil (ouese rrg:—.- 2 | oy oy
X maiehas stufrmetl [h S [
NOW 53,188 NOW §5.018 rated] BB pls Expe) seperesion, piss bisness- | TONLRY)
m:ﬁrﬂm mil priatée wou o KEEP THE MONEY
TN il Jor rekremant — good Bt B0 30 DAY MO
RSN TRIAL

B GHA W Trre
RARMTGOLE W

FREE CATALO
WEST COAST METHIC, INC,
[B00] 247-3202

40 x 80 48 x T2
Value $13,942 Value S18875
NOW 57,293 | fNOW $10,318

" K EDUFIRMLE AD_ GEFT. 13990
LANEAL OTY. MO BT

Some Other Sizes Available r e I e 1

. — 1
P MIRACLE e | || | 1t
= =i PLEASE RUSH FREE BOON " '“’1:; n L
1-800-843-8275 \ &P it 1 a————— L~ '
= g g l|'r|=u.|-m NAME : I Address
FAX 612-544-1835 | TS ADDRESS i O s R::r mn:_
ST | School T, & Ponrmastor
Mada in Amarica L?E."'__ETEETIE__________;-_I F&TEIE‘:M:------J
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STATEMENT
OF
OWNERSHIP

STATEMENT OF OWNERSHIP, MANAGEMENT AND
CIRCULATION {Fequired by 39 U.5.C. 3685). 1A. Title of
publication: Popular Mechanics. 1B. Publication No. |
530-390. 2. Date of filing: Oct. 1, 1992, 3. Fregquency of
isswe: Monthly. 3A_ Mo, of issues published annsally: 12. 38
Anmual subscription price: $15.94. 4. Compleie mailing
sdidress of known office of publication: 224 West 57th Sireet,
Mew York, Mew York 10019, 5. Compleie mailing address of
the headquarters of general business offices of the publisher
958 Eighth Avense, New York, Mew York 100019, 6. Full
names and compleie mailing addness of publisher, editor, and
managing editor: Publisher: The Hearst Corporation, 959
Eighth Avenue, New York, New York 10019, Editor: Joe
Dldham, Y24 West 57th Sireet, New York, New York 10019
Pablisher: Robhert B. Dillingham, 224 West 5Tth Sireet. Mew
York, New York 10019, 7, Owner The Hearst Cosporaiion,
principal office, 1209 Orange Street, Wilmingion, Delaware
19801 -Sinckholders owning or holding | percent or more of
wtal nmount of stock of The Hearst Corporation are: Trusiees
of Trust ereaied wnder the Will of William Randolph Hearst,
Deceased. namely: Frank A. Bennack, Ir., Millicent Hearst
Boudjakdji, Joha G. Conomikes, Richard E. Deems, George
R. Hearst, Jv.. John R. Hearst, Ir., Randolph A, Hearst, Wil-
liam R. Hearst, Ir., Harvey L. Lipton, Frank Massi, Gilhert C
Maarer, Raymond 1. Peiersen, ). Kingsbury-Smith, the
address for all of the foregoing being 959 Eighth Avenue, New
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the Trust mentioned above are: William Randolph Hearst, Jr..
Phoehe Hearst Cooke, George R. Hearst, Ir.. Randolph
Apperson Hearst, David Whitmire Hearst, Ir., Millicent
Hearst Bowdjakdji, Johs Randolph Hearst. Jr., William Ran-
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thorized to mail ai special rates { Section 423, 12 DMM only)
The purpose. function, and nonprofin stanss of this organizaton
and the exempt staius for Federal income tax parposes (Check
ome) ] Has oot changed during preceding 12 months, [ Has
changed during preceding 12 months. (If changed, publisher
must submit explanation of change with this stalement. ) 10
Extent and natare of circulaiion. A. Total mo. copies (net press
run): Average nd. copies each issue during preceding 12
muonths, 2.008,926; sctual no. copees of single ssue published
mcaresd to filing date, 2,021,475 B. Paid andior requested
circulation: 1. Sales through dealers and carriers. sireet
vendors and counter sales: Average no. cophes each issue
during preceding 12 months, 2534 T68; actual no, copies of
simple s published nearest 1o filing dase. 240,163 2. Mail
subscription {paid andior requested): Average na. copies each
issue during preceding 12 months, 1,.363,912; actual no.
copies of single issue published nearesi to filing date.
1384, 800, C. Toial paid and'or requesied circulation (Sum of
1081 and 10B2); Average no. copies each isswe during
preceding |2 months, 16186805 actaal pe, copies af single
issug pablished nearest bo filing date, 1,624,963, . Free
distribution by mail, camier or other means samples, compli-
meniary, and other free copies: Average no. copics eaxch issue
during preceding 12 months, 34 842: actual no. copies of
single issue published nesrest 1o filing date, 27000, E. Total
Diisiribution (Sum of C and Dj: Average no. copies each issue
during preceding 12 months, 1,653,522, actual mo, copies aff
single isswe published nearest to filing daie, 1,651,963, F
Copies not distributed: 1. Office use, left over, unaccounied,
spoaled afier printing: Average no. cophes each issue during
preceding 12 months, 9.658; achial o, copess of single ssoe
published nearest wo Tiling date 9.267. 2. Return from Mews
Agenis: Average 0. copies each issue during preceding 12
maondhs, 345,746, actual mo. copies of single issue published
nearest (o filing dabe 360,245, G. Total (Sum of E. F1 and 2-
shaowuld equal net press run shown in A): Average no. coplies
each issue during preceding |2 months, 2,008,926; actual ao
copics of single issue published nearest to filing date,
20021,475. 11, | centify that the stalements made by me above
are comect and complete. Signature and title of Publisher
Raobent B. Dhllingham
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1 Models Io Chooss
Fras! quamify haad pricm
3 Axis Power
Fmt Bramintin

FAEE CATALOGLIE
DEMAMD THE BEST

SHOPTASK PO, BOX 7531 TACCNA, WA G807
SNCE 180

1-800-343-5775

PROFESSIONAL
MABHINIST TOOL SET

C

512500 waka)

INCLUDES:

1® Micrometer with carbide faces, .0001°
reading, 6 dial caliper with .001"/rev reading
and 4-way maasuraments and a 6° chrome
plated rule from one of America's leading
manufaciurer's of measuring tools.

MOMNEY BACK GUARANTEE

"ees Call Toll Free
m— 1-800-594-9077 ‘

MULTI TOOL & SUPPLY, INC.
423 W. California St.

Ontario, CA 91762

# 4w % PRESENTING % & & &

o a STARMING % % % &

. HAMLIN, OAK
AND OTHER FAMOLT MANUFACTUITERS
= FINEST WARRANTY PROGEAM AUAILABLE
» LEWVEST RETAIL I WHOLESALE PRICES IN US
& COEDERS SHIPPED FROM STOOK WATHIMY 24 HRS
& ALL MADE CREDNT CARDS ALCEFTED

FOR FREE CATALDG,

PACIFIC CABLE CO., INC.
73255 Reseda Blvd., Dept. 1769
Reseda, CA 91335

Earn $4,000 Per Month
From Your Home
With A Computer!

E L

Begin part-time and still retain the security of your
present position. We offer 20 services you can
perform for your community from your home. No
experience necessary—easy to learn. We provide
training and computer. For FREE explanation
cassette and literature call:

1-800-343-8014, ext. 532

Computer Business Services, Inc.

Remove Rust FAST!

Glass Bead Cabinet 34"w x 22"d
Removes rust, paint and scale from hard to reach
pitted areas and crevices with no damage to
metal. Leaves a satin faciory finish. 23°h work
area - planty of room to clean small parts, whaels,
tools, guns, toys, etc. Powerful rigger gun blasts
sand, glass bead or any other abrasive-recycies
automatically. Works on any 3 HP alr compressor
(EHP is better). FULLY ASSEMBLED except bolt
on legs and funnel. Incledes 24" gioves, 12°x24"
lens, 3 nozzies.
Teim @ 80psi
air rmulrad

‘3‘9 us -ll
ory KR,

Hugu -lﬁ" high,
85¢fm vaocuum
o ramove dust,
(or you can use

nozzles. Ra
$266.25. smm

o

[ FREE 100 Pg. Catalog

I o 780 Cabinet (FREE UPS-US 48) .........

lD H-178 sccessory kit (FREE LUPS-UIS 45] :1&9 l
UPS shipping-U.5. 48 States. Order manulacturer
direct: TIP SANDBLAST EQUIPMENT, Dept PM, I
7075 Rt 448, PO Box 68489, CANFIELD, OH 44408

MAIL THIS COUPON FOR

7" Freeractst ™)

| GET A DEGREE |
AT HOME

; J
Rush free facts and color brochure on how | can
train at home for the career | have chosen, | unoer-
stand | am under no obligation and no salesman will l
l.rrsul me. :Hﬂ:r: ONE BOX ONLY!
SPECIALIZED

WHESI HIE PROGRAMS TECHNOLOGY DEGREE PROGRAME
[ Business Management [0 Machanical Engineering

Emﬂ'ﬂ.m 0 rgeoerng ety I

wilh
I:Iluurm me
nﬂhn.phuln
lEI ﬂS{HIﬂBi {0 Electronics Tachnology EI
CAREER DSPLOMA PROGRAMS
Auto Mechancs
l qurlmmm Bﬁhﬂﬂn'ﬁrl Dﬁml
rnng.r Bﬁm P-Ti [0 Animnad Cane
i i, |
Spacialis EFQM
Dnr-n Mutrition
EW‘ [ISMM Em I
Bookkmping
[m] maiﬁ
[ M Enory Writing
s Mo, Ot
Bhﬂian [ Trawel Agend Florist
Merchandising [ Police Sciences [ Tascher Alde
o [ Private Security
Managemeni Hicer
Name ___-liI_I
Adiress Agl. # I
City/State_ e
Il'hn[ } I
J ignal Correspondence Sc

|Basac e twm| mmmmw sﬂmmm
Mt |




SURVEILLANCE

COUNTERMEASURES Electronic Devices

Miniature Transmitter Kits.. mun‘m |
| Viehicle . Towch Tene Decoders, -I..i
Phane Mhlmhm |

FOR CATALDE S!-NII $5.0070...

RO, Box 33T, Bulisle, NT 14138 [T1H 3913478 |

T oo Faal the Theill. Fly an
W'H"r'hm'- ] "R SO A A N'E"
CATWLOG §10 & LLTEWLIGHT, WO LICENSE RECURED
by A # CRLESE €3 MPH, SLOW FLY B WPH
. I'Tlﬂ:.':ﬁl::f LAHO W 15
¥ # SINGLE AND TWO SEAT WCDELS
# BLEEX FIBEROLASS CABM OFTICNS
= * GARAGE STOWABLE CAR TCWELE
* 1,500+ OURCH FIT KITS 5000
m I50E0 HANCOCE, AVE. Sulls M0-300
ﬂ ':ﬂ MLIRRIETA, CA 50553

Containg: Fish scaler, file & rule,

4 screwdrivers, shamp knile, wirscuners,
awl punch, plers & can opangr.
LIMITED SUPPLY,

Sand $19.95 + $3.00 58H ¢

Sharon Em., Bax 2452, Brandan, FLE!SN
Fh-ﬂlndnnldﬁhﬂuut

lurnove Your TV, VCR
& S1en REmoTE
mancE gy 1509

WYDE-EYE

— Easily anachs o liance in seconds ——
2 Kiows e remora & be uasd fom
almost any anghe in the room
Only $4.95 plus $1.05 S&H to:
South Hills Electranics, Sulte 233 Dept. PMa
130 Skyiine Drive, Ringwood, WJ 07456

P

Heavy-Duty Van Ladder Rack

Mt o] kv

I | 99" & ane
quwﬂ"'ﬂi":mﬁ"“‘ Gg"&-"‘-‘.'-:-f"-u-

1 800 551-8449

=M CABLE T.V.
DESCRAMBLE

--LOWEST PHAI

~Meoney Back Guaraniee-

SALE

[¥]s] |_ |u;m,|

°1-800-

gjrm's uigggtafay

1-800-350-0256
(805) 652-0255
2 FAX: (BOS) 652-2190
2316 Channal Dr. Ventura GA 93003

With & Leck Picking Desongtralion
Yo get 3 5omd tenson keys, the shoe pock

SKELETOXN KEY [ oer 000
& peecise instructigns
OBEY: the Shace & 1o be used

” {Boffiscis, dogrocks. & some padiocks)
:,ml‘ Amaze Your Frends
=9

o dernRansRiElon puiposes. only
T et o powertul § mrcng e nend omdy B5.78 by & e 2 ks o

Satetacine Guaramesd of Full Retyng
Safw Marketing Lo " B0 W. Mosipaesry kv Depl BSEFN * Peeiiile, N 10850

LOCKSMITH

HM‘I Bag profs. Eamm Full or Bma. Lasm wi

m:c;r“ E::J- ;H-nulnm AN u-“-m“

AEE Doos MO BEMETES will call g
e L AT
TECRARCAL
e TTTLTE

- Don't have unprotected

DIVORCE!

et exteranve help from -
MEN'S RIGHTS ASSOCIATION
17854 Lyons Fovest Lake, MN 55023
1) bringwinfo: & newsmag ygne

_CRACK REPAIR

& OVER A FOOT LONG
TATENTED  HUGE DEMAND!

ST LODK AROUND TOU

Rltra B-O-N-D, Inc. %

1 {8B0D0) 347-2820
11151 Pt Streat. Riverside CA 92505

CORVAIR

Hot Rod, Buggy, or Stock, We stock
OVER 8000 parts in our GIANT 400
page illustrated catalog: Rushed - $5.00
LARK'S CORYAIR PARTS,INC.
Rt 2. Box PM. Shelburne, Ma. 01370
(4 13825-0778

Ganuine street sign with any name (max 10 keters)
For childrens rooms, garage, parking space or den
Great gift. Aluminum sign 6 x 307 white on green
524.95 Call 1 BOO 235 6646ex 5581 visamc

Ribirw toas wesich for i wery

ADVERTISEMENT

WORTH \\/RTNG FOR

615 NOTHING LIKE IT DN THE MARKET
Ryobi's BT3000 Precision Woodcutting System

is an exiraar-

dinary table saw that's dramatically ditferent in concept. It
combings the parfarmance of a stationary tool with the comve-
nignce of a porable table saw. Advanced engineering offers
mare fealures, greater pracision and maors versatility than any
wther tood in fis price range. Fres Brochure

616 FILTRETE

M Filtrete [TM) High Efficiency Clean Air Filters remove 87%
of dusi, pollen and mold that circulates in your home. They
clean the air 20 times mare effectively than prdinary fumace!
AL filters. Brochure $1.00

£17 GENIE BARAGE DOOR SAFETY BUIDE

A waluable guide to profecting your family and persanal be-
lomgangs. Explaing the ins and outs of garage door opener
mairtenance. From Ganie, Free

| Box 1718, Sandusky, Ohio 44871-1718
| Pieass see trat | regeive the tams checked Bsiow

618 SMART LEVEL

Sman Lewed reads all angies — nol pust keved and plumd —mak:
img jobs that involve stairs, roafs and drainsge simpler. Digital
display provides decimal point precision and can be recalibrat-
ed to factory perfect accuracy with the touch of a button. Color
brachune describes this versalile, prodessional level. Froe

519 WINDOW AND PATIO DOOR FACTBOOK

Full-color brochure provides information on custom combina-
tiens, planning & project, choosing a contractor, and much
more from Andersen Windows, Inc, Free

620 STARTING YOUR ENGINE

Slick 50 Engine Formula, from Petrodon, inc., prodects car and
light bruck engines agasnst wear at starl-up. A single applica-
thom ireats metal surisces of moving engine parts directly with

super-slippery PTFE, Independent lab fests have shown that

I0) 615 0] 619 [] 623$1.50 o
|0 6168100 [ 620 ] 624 Total money for priced items §

[ 617 O 61 O] 625

I 618 O] 622$1.00 Sorvice Charge$ ___ 1.00
: Total money enclosed $

| Total items requested

| Mame (Prezse Pring|

e

Hown St Zip Gooe

{Pisase send cash, check or monsy order made out to POPUILAR MECHANICS. No stamps, please)

:Illh Popular Mechanics processes your requesis lor the above informaticn and forwards these Inguiries o the orga-
nization making the offer. Each company mals the material directly. Your order will be on its way to you within 80 days. |

——— —

- S S A . S S

Slick 50 reduces engine wear by 50 percend for 50,000 mies,
Frigt Brochune

821 GLOCK INC.

Hased by palice and sport shooders alke, find out why the re-
markakia Glock pisiods are setting new standards tor handgun
simphcity, reliability, cost affectivenass and safety. Send for
the Glock semi-auiomatic, safe-action pestols and ACCESS0TIES
catalog and also recaive *'Tha Basic Rules of Firearm Satety™
bopkiet. Free

622 GIFTS FOR HER

You've sant fawers. You've bought candy. You've consadered
lingerie, but. . . . Introducing GEFTS FOR HER. An eight page
icollection of elegant romantic lingerie from Guy Laroche Par-
ig. . . . Choose from a list of awer 100 participating sbares. 1-
B00-Hotline also available. Or order directly from the catalogue
itseif. Buying lingesie ior har has never been aasier. §1.00

623 MANNINGTON VINYL FLODRING

heannington Gold (TM) looks beautiful and acts beautifully.
And it's so towgh and durable that it's the only fioor with ihe No
Questions Asked (TM) Guarantes. If during the first year,
you're dissatisfied with your fioor, Mannington will replace it
fribd. Sined far warranty délails and a color brochors with Man-
nington Godd Fipors. §1.50

E24 A BETTER WAY TO BUILD A FLODR

The Silemt Floor® system from Trus Joést MacMillan is a beau-
tiful afternative to bumpy, squeaky floors. Brochure explaing
howThe Silent Floore® systam is engineersd and guaraniead o
stay flat, solid and quéet fiar the iife of your home.

E25 HOBBYIST CATALOG

Edmund Scientific's 112 page catalog contains over 3, 200
products for the hobiyist, gadgeteer, and sducator - teaturing
telescopes, waalher instruments, fiber optics, magnifiers,
high-tech schence fows, plus many Herns sultable far science-
=1 tair projects. Fres
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Bold Face Type—8$1.00 extra per word. (First word automatically set in Bold Face Type). Gray Background—Flet rate of $50.00 per
advertisement. Centered Headlines (5 words or less)—$50.00 per line. Our FEBRUARY issue closes on DECEMBER 4TH. (On sale date is
JANUARY 12TH). All advertising is payable in advance by check. money order or credit card. Advertisers wishing to charge their
MasterCard, American Express or Visa accounts, please be sure to include number and expiration date. Send order and remittance
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Advertisers using a P.0O. Box number must furnish complete name and street address for our records. To avoid delay in the publication
of your advertisement, please send samples and descriptive materials with your request if your advertisement does not state clearly what
is being offered. For additional advertising information call 1-212-649-3167 or FAX: 1-212-586-5562.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

ISHER 'S MART

PUBL
BOOKS £ PUBLICATIONS

PUBLISH YOUR POEMI Join other successtul writers
Batistaction guaraniead. PUBLISHER PROVIDES COM-
PLETE, SIMPLE INSTRUCTIONS. §4.00. Ordar now! Robart
Lo Publications. Dapt. PM, AR Box T25, Lake Luzerne. NY
12848,

JFK Assassination Soheed? §3 and SASE Lancer, Bax 56,
Loxley, AL ME551

FALSE CHILD ABUSE ALLEGATIONS, Pat Pattersan, Box
4r2pm, Monrowin, CA 51017

“BHARPENERS REFORT Monthly Newslatier. Valuable
Tips—Sources—BuySell Used Equipmentl Frea Brochune.

Skog Company, Dept. PM12, P.O. Box 22558, Minneapolis.
MM 55422

“ANARCHIST COOKBOOK™ Available again! 525, debiv-
ered. Barrcade Books. Box 1401-X. Secaucus, MJ 07096

FUEL FROM WATER. Enargy independance with hydro-
gen. Amaring free report. Meril. Box 684, Loulgville, KY
4020

00 NUMBERS MAKE MOMEY! Cutstanding guidebook.
frow recorded details 1-800-369-1410

FREE BOOKLETS: Lie, Daaih, Soul, Resurmsction. Pabiu-
tion Crsis, Hell, Judgmeni Day. Restilution. Bible Standard
(PM]}, PO Box 67, Chester Springs, PA 19475

BLUEPRINT READING MADE EASY - Booh S8R-TT-E
From Business Mews Publishing, 331 88 To ordér, call 1-800-
¥Ta1MT

FREE, imeresiing. Hlustraled sell-improvament boak cala-
liog. Long SASE 1o: Mike Powers, P.O. Box 20063, Roanoke.,
VA 24018

INTERESTING BOOK. “How To Land An Airplane For The
Non-Pilol.” Pictures, Diagrams. $8.95. Albers, P.O, Box 1813,
Adpxandria, VA 22013

HOW TO OBTAIN ACCREDITED COLLEGE DEGREES
FROM MAJOR UNIVERSITIES THROUOH MAIL. 5985 C
Roger Cooper, P.O. Box 677265, Ortando, Flonda J2667-
7265,

BURVIVAL, survive disasters, $2.00 SASE for bookdist:
Box 73, Norh Bend, OR 97458

WVESTIGATORS Information Sources. Reverse Directo:
rims, Uniisied Phona Numbsers Tracing Auto Liconss Plate
Numbers. Skap Tracing. 300 Sources. $12.55 Plus £2 50 OH
Giriflen Pubilications, 2FE35 SMnrsne View Orive So., Buile 268
Des Moines. WA 5196

HOW TO PROFT DURING THE COMING ECONOMIC
AVALANCHE| Frea Information: Freadom Ouesi, 4305
Harrison Bivd,, Suite 3T6-PM, Ogden, Utah Ba403,

CAMCORDER TIPS for holidays. weddings, anytima 5
t: DPG InfoServices, 5110 Ridgefald. Suite 108.222
Bethesda MD 20816

LIVE Twice Az Good On Hall The Money. Guaranieed.
Infosource, 4047 Lelah Lane P.M.D. Millinglon, TH 38053

55 ANSWERING MACHINE SCRIFTS and TIPS, homa and
business, 5500 ANSWERMME, Box 52206, Lakeland, FL
13804-7206.

12 N 1 Scassors. Unigue gift. Great Tor home, camping,
pgardening. Guaraniesd. §10.95 Esber Co, 21712 123rd 50
E. Sumnar, WA B8390.

MATH, ALGEBRA, STUDY SKILLS Workbooks, 51185
each. COLLEGE TEACHER, Box 3477, Linketon, CO BO161-
rT

REPUBLICAN INSIDER, Mewsketior, What's happening
inside republican palitics. Rews, Views, inlerviews by laad-
ing Republicans, Tyr $15. Sample 32 50 Aepublican Insides,
Box 327, New Lisbon, NJ 08062

“101 GREAT BUSINESS IDEAS" from CPA who's ssen
ihem working for othars. $10.85. Bradiord, 1012 Mopac
Circle, Austin, Texas 79745

“WRITING—MADE SIMPLE" A guidebook for those who
dion'1 like 1o write but need 10. §7.95 posipaid. TJ. Fournier
Associates, 821 N, Fourth Awe. Ann Arbor, M 45104

SHOW TOS Mallorder BUSINESS boaklet. 395 ALK PO
Box 3528, Center-Lina, MI 48015

INTERESTED
IN CLASSEIFIED ADVERTISING?

READ POPULAR MECHANICS Latest Edition o1 “TIPS ON
HOW TO MAKE MOMEY THROUGH CLASSIFIED ADVER-
TEHMNG™, This informalive 24-Pags Bookist Will Snow You
Thia Dio's And Don'te of Classitd Advertsang And How You
Can Make It Woss For You, 50 Order Today. Only 5100 Plus
You'll Beceive & £2.00 Coupon Relundadse With Your Firsl
Cirdes. Send To: POPULAR MECHAMNCS Diaal
506G, 250 'W. 5510 Sireel, New York, NY 10018

NATURISM LIFESTYLE: FAMILY RECREATION. Rtaga-
zinos. videow from pround the globe, infopak 53 Lifestyles
PM. Box 851288, Los Angoeley. TA 90068

51,000 Calalogs Listed Sources for Amything! 5555
Direciory. Box 92459M, Aflanta. Georgia 30314

GROW Your Business. We bring business school proles-
sors o you on vdeolape. Price; £30.00 a tape. Send for a free
catakog to: Berkeley Group, 235 Monigomary St #B46, San
Franeisco, CA 04104 Try our MBA series on video. It works

SELF PROTECTION! Crima 15 on the increase. Send 52
(Retundable) for calalog of low cost parsonal securiy
products. PineTres Products, PO, Box 686, Barnegal, M
GB00S

“SMALL EMGINE PARTS" catalog £1. Smitha 513w
Spring, Weatherford, TX 76066

CHILISTMAS GIFT SHOPPING

TIE TOTE packs up to 10 ties wrankle free. Mada of sturdy
mylan, esher trim with see-thru window Can be hung on
closat rod or clothes hook, Measures 287a T . Comes parson-
alirad with you initinks. Drdar! $14.95 + 5200 S5 promptly.
AMG Publishing, 117 Wiest Harnson, Bth Fioor-Dept. AJG3P,
Chicago, IL 60605,

BANTA'S SURPAISE - AMATING EDUCATIONAL GIFT
AND SANTA'S PERSONALITED LETTER. 51 00 sach: [PM,
Box 1181-P, Hammond, IN 46325

CAMERAS - New Concord Pockel 118 Mini Flipflash
$8.99; 110 Elecironic Flash §14.99; 110EF Talspholo §18.99;
A5mm Ouldoos 009, Spacial Xrmas Offer. Plus $2.48 BAH
Esch Camera J&5 Enlerprises, 33338 Aguadulce Cyn. Subls
168, Aguadulce, Calil. 81350

MUSICAL GLOVES! GREAT GIFT] Gioves thal magically
play music at the touch of fingertips! Prays B nobirs of the
scals! £22 95 pair, defivenod. Majon, POB 1458, Tarrance, CA
O0S0E. (2 sirey Child or Aduin)

RSCOUNT “As Sean On TV ltems. Calalog (refundabie)
§1 00'SASE ASOT, 16484 Praston 102-121, Dallas, TX 75252

PC SOFTWARE TRANSLATES TO FREMCH $88.805,
SPANISH $120.95. PRACTICAL, EDUCATIONAL, FUN. B00-
243-4470,

ELVIS PRESLEY'S-MARILYN MONROE'S WILL, suthan-
tic, fascinating, revealing. $1450 Great git, 2 or more
§12.50 pach. B P, 1105 M. Wishon, Fresno, CA 93728

SAVE BIG 5 ON GROCERIES! Graat Chrigtmas gl Free
indormation. LSASE to: Gail's Coupon Service, Box 6832-
PRIL, Mew Altany, [N 47151

WONDERFUL GIFT. Publisher's overrun of Joo Rich's
best salior, Undarstanding My Computer. Fun io mead and
understand. Great for peopde afraid of computers. Gt Tor
computer users, wanting io be experts. Send $7.99 to. The
IPT Group, Box 40, Waban, MA 02188

STREMGTHEN hands, increase coordination, and reliewe
aireas wilh solid Staindess Sieal Spheres, Greal Ald For
Guitting Smoking’!! moludes pouch and gifibox. §14.85 KL
Enierprises, 10840 5. Parker Rd., #436-15. Parker. GO
BONI, MCVisa 303-TEQ-TOTT

FINALLY! Hand Sandér that simply works! Handcrafted.
fine wood, Lses long lating, 3= 18 changeable sanding
bells. Belt included. Money back guaranies Pal Pend
$1085 + 5150 P&H. ABOECD. P.O. Box 3332, Napa, CA
B4558

5225 DAILY “CHROME PLATING™ Aulc Parts, Motorocy-
chas, inaxpensive, esay. (Frea) intormation. Chrome Finish,
Box 2285 Waldor, Mandand 20604

FREE! "Gift Workd™ ca Sand SASE o: MMS-PM,
314 Grant Drive, Arnald, MO 63010-2514

HOUDAY GIFTS UNDER 5101 (200 homaemade and store-
bought ideas) Send 53 for kst to: Zap Spoon, 14222 Marsh
Lang #4032, Dallas. TX 75234

SOLAR BATTERY CHARGER. No more jumpar cables.
Safe. Essy-lo-use. 5 yasr warranty, 52995 PO Marketing,
P.O. Bax 11885, Lynchburg, VA 24508

{Conlinued an nesl page)
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AUTOMOEBILES
M——
GOVERMBMENT Vahicles from §100. Fords. Mer-

codes. Convaties. Chevys. Surpius. Buyers Guide (1) B0S-
BE-BA000 Ext, 5-20024

VAPOR Carbureior Triples MPG. Froe Information HAA,
A2 PY, Bowling Green, MO 63334

ELECTRIC CAR BOOK taiis all aboul low-pollution cars
BOD-468-4322

10 BiG money aaving s you should know bedocs buying
anaw of ised car' Send §10 ples 51 phh to. JAR Enberprass.
P.O. Box 2837, Andersan. IN 46018

RADAR JAMMER
“HO MORE TICKETS." Mew Technodogy Makes Cars
Invisible To Radar Yet 100%: Legal $185.00. Call Phantom
Technalogy 1-800-8RADARE.

JEEPS-$50.00, CARS . .. Trucks. More, Governmesnt Sur-
plus. Bargains, Dhreclory - 5300 Anila Laird, 18786 San
Quientin, Lathrup Village, M| 48078,

AVIATION, HANG GLIDING

INCREDIBLE powernd parachute bookl Only 51670
Waltz Publishing, Box G086-W, Fall River, Mass. (2724

TV, VIDEQS & VIDEO EQLEPMENT
HOTICE: USE OF CEATAIM ITEMS IN THIS
CLASSIFICATION REGUIRES STATION
AUTHORIZATION.

MRPLANE, Hang Gilider Design Brochune §1.00. McCoy
Aircratt. Box J, Suite 243, Manhattan Beach, CA 90266

BOOMERANGS ... HLTECH DESIGMS! Incredible Ae-
turns. Amazing Fun, FREE CATALOG. Boomaranghlan,
THOE-1 M. 3rd,, Monroa, LA T1201-4222

BE THERE! IN THE COCHKPIT] Unigue ultraight vedeo!
Aemote controlled, swiveling mini-cams! Aercbatics| Floats!
Up closel Exciting! Info on: HowT Whena? atc. $36 95, Blue
Mazx, G842 Hardwood, Baton Rouge, Louisiana TOE18

AIRBOATE. Hovercrall Supplies. Plans, Propetiers. En-
pines. Calalog 5300 Sportscrafl, Box G40M. Mesker,
Oklahoma T4B55

BUILD YOUR OWHN WODD ULTRALMHT AIAPLANE. o
Licarse Meedsd Over 1000 Sold. Kits And Plars. info $6.00.
Team, AL.1. Box 338P, Bradyville, TN 37026

HOVERCRAFT

HOW TO AUN YOUR CAR WITHOUT GASOUIMNE! AMAT-
ING DETAILS FREE. SEND SASE: NEVER AGAIN, BOX
21168, CLEVELAND, OHIO 44121

FREE INFO - NEW PLUSH DASH COVER forms 1o cone
fours, desired shapes, inexpensive, many colors, other uses.
Autg Interior Products, 2023 Wasi Momangside. Phosnix,
Ariz. B5023

CHEAP! FBI'U.S. SEITED B3 Mercedes .. . $200 - BB VW

.. 350 - 87 Mercedes .., 100 - 65 Mmung . 850 -
Chowse from thousands :1irtrlnq £25. FREE Information-24
Hour Hotline. B01-378-2028. Copynght #NY19GJC

MAGHETIZE YOUR OlL FLTER Exend Engne Lite Im-
prove Moio! ENiciency. Super Magnetic Extemal Filler Strap
Traps Prrthcles Mo Filter Can Calch. Resable Forever. Sand

$35.00 Visa Accepted. Magnetic Filtration. Box 359, Darville,
WA B9121 BO4-545-4TE5.

U5 SEITED Cars. Trucks. Boats, Electronics. To 8%
Savings. Frea information |306) 4349230

FACTORY RADIO'S & VCRS Repaired Aulo & Home
54500 {518} BBA-3128

ALUTO SUPPLIES & EQLAPMENT

ALTERMATOR Gonprator  FAobuilding Book.  Price
Hodelund Engineering, 7505 Barkentine, Las Vegas, NV
85128

ALTERNATOR REBLILDING KITS GAM 13731385 internal
reguiator up 1o 70 emp $16.95 A & 5 Kil 1 -800-525-B096

WINDSHIELD REPAIR MIT, Original Cracistopper. Do it
yoursed!, Save 550 on aversge repair, instanily stops spread
of windshield cracks. Fast sasy appiication. §8.85. Dysa, Inc.,
9 Union Squans, Soulhibury, CT 06488

HEW! WATERBOY AUTOMOTIVE BEVERAGE SYSTEM
Enjoy coal refreshment in your car &1 the push of & bution!
How To” Guédes - Completa Kits - Disinbutorships - Fres
inlormation. Box J70895, San Dwego, CA 821370885

DEALERSHIP information $11, Kits, VW Plana. Neoledic,
Tarre-Haube, Indiana, 4TE07-2364. (812 234-1120

OLNET Mew Fasl Hovercraft. Caislog 2 Box 281M.
Cordova, IL 61242

HOVERCRAFT plans, 3 1o 160hp. information. 55 (refund-
ablaj. Seviec, Box 848, Monmoa, WA 38272

CABLE, WIRELESS AND SATELLITE DESCRAMBLING.
1892 Edition. Tum-ons. Cicults, Bypasses. 51555 VIDEO-
CIPHER HACKER'S MANUAL Inchiates Plus. Mew, 51588

HEWS, 15507 Hermel, Buttslo, Ny 14218 [T16)
B74-2088. Calalog 51

DEECAAMBLER WITS. Complote cable kil 544,85 Com-
plete Saleline kit $49.95 Add %5 shipping Frea Brochum
Summit PM, Box 489, Bronx, NY 10485

CABLE TV EQLIPMENT

CABLE Converters, Accassories Balow Wholesaka' |mme-
diale dedvery from giant stock! COD orders only. 1-800-995-
1749,

CABLE DESCRAMBLERS! Build your own Descrambler
tor LESS than $12.00 in Seven EASY Sieps. Complete
Instripctions $10.00. Radio Shack Parts List and FREE
Descrambiling Methods that COST NOTHING To Try Inclug-
od. Harrywhite, P.O. Box 1790, Baylown, Tasas 77520

CABLE TV EQUIPMENT. Most types avallable. Spacaal
Oak MISB £39.05 No catslog. D00 orders only. 1-800-822-
9855

SCAT Partn Catalog 5500 Retundable GPL, 2056
Cormarant, Delray, FL 33444-1088

B'S, RADIO & HAM EQLEPMENT

POLICE-FIRE SCANNERS. CB's. MARINE IWAY. ANTEN-
NAS. HPR, BOX 165224PM, DENVER, CO 80219

TOCOMS-DFVTTS-DPVBBTZ'S All Your Cable Meeds
Best Prices. 1-800-942-5643

CABLE TV Descrarmbilers dlegal or MOT. Sand for the laws
thal concern (he issue. Consumer Cops, P.O. Box 2908,
Columbus, OH 43218, $10.85

MMRECTORIES: Secret Scanner Frequencies! Fedesal
Agancies. eic. Big Catslog. CRB, Box 56-PM, Commack, NY
neas,

CB MODIFICATIONS! Frequencies, sliders, FM, amplitiers,
books, lts. repain. high-performance accessories. Catalog
2. CBCI, Box 315006, Phoonix, AZ A504E

LAND'General Mobile Radics, CB's, Scannars, Radar
Detecinrs, MafAe Transcsherns, Auuﬂumscawng. £200,
Rays. Box 14B82PM, FL. Worth, TX 76117-0862

TINY MATCHEDOK VIDEOCAMERA, Under 2007 Tiny
TV Transmitters!! AUC Alrborne, Heficopler Microvideo! Sur-
wallance| Catatog, 5300 SUPERCIRCIATS, 13015 Debarr
Dwive. Austin, TX 78720

CABLE TV CONVERTERSDESCRAMBLERS! TEMITH,
TOCOM, JERROLD, SCIENTIFIC ATLANTA, ETC. AT HAND
I5 OUALITY, WARRANTY, AMD FREE CATALDG.
DAZYTRONICS, P.0. BOX 408, PIKEVILLE, TM 37387, CALL
HOW!| BOD-841-02TH

PROFESSIONAL Cable/Satellils Descramibler. Uinversal
Kit Works On ALL Sysiems! Shasia Electronica, P.O. Box
1808, Grolon. CT D6340-1606

PREYENMT DESCAAMBLER DAMAGE. DONT BITE THE
BULLETY Sncoper Stopped Dals Puiss Blocker 53365
Wilh Surge Prodection 544 85 ‘Wirsleas Vides Senaer
§54 85 VO 1-B00-825-0408

CABLE RV Signal Thelt how it can go undetacied. $10

BUGGED? PHOMETAPPED? Free Calalog Counter-Sur-
veilance Equipment balls you Fast! 1-800-712-5000

SURAVEILLANCE-COUNTERSPY EQUIPMENT Transmit-
fters, dedecior, phone security, night vision. MORE] HUGE
CATALDG $5.00 Guardian, P.0. Box 906,
Dept. P, Salt Lake Gity, UT 84110

SEXYT The Real “SPYMARAT". NO JUNK, Good Electron-
lca, Tranamitiers, NighiVsion, Survedllance, Callular, Gata-
log §5.00. OPERATIVE SUPPLY, P.O. Box Z343M, Atlantic
Beach, N.C. 78512

MOBILE HOMES
AVOID costly misunderstandings. Be nformed  Marufac-

tured Homes Guide. Free Brochure DS, Manuscripts, P.O
Bax 1305P, Venice, FL 34284-1308

BICYCLES, SUPPLIES

OPPFER BICYCLE ENGINE KITS 20 MPH Ower 100 MPG
T14-847-8253

LONG PLAY CASSETTE RECORDERS, Voice Activated.
12 Hours/Cassatte. Other Survedlance Counbersurveillance.
Dwvices. Calalog §3.00 Producties Electronica, Box 000024,
Norcroas, GA 30083

BLUEPRINT To Assemble PC Computer - S525.00 Pars
Available At Dwscount. Micro Supply, 423 3Tth St Bollaine,
Cihig 43508,

MNEW, RAevolutionary Mouniain Bike! Flat-iree ti, 21
speeds. unbreakabls frama’ Amazing videa and brochure on
most aflordable lowest maintenance bike in the world| Only
$6 shipping/handling) Call 1-B00-631-2100 Lim ited offerpm

MEED HELP Fguring the Cost of your Adverisemaent 77
Call us ot 212-648-11867 ar send uis a FAX [3713-508-5562) and
w'll FAX Back with a Price Quobe.

MOTORCYCLES, MOTORSCOOTERS &
GO-HARTS

GO KARTS, Minitekes & ATV's. Assamblad, Kits, Paris,
Enganea. Discount Preces, Large Selection. B8 Page Catakog
£3.00. 216-357-5569. Kart World, Dept C.. 1488 Mantor Ave..
Painesville, Ohio 44077,

PRINTER RIBEBON REANKING KIT §$5.00 Joseph
‘Whitehead, 700512 Tosry Dr., Knoxville, T 37924

SAVE on IBM Software Engperlorm Cabeulsior Autedoan
Calculalos, Tripaxp Calculeior Carmami Tracker §3.95 each
or Four for §8.95 Motorhoma Mgr., Boat Mgr_, Bicycle Tuna,
Vacation Plannar §3.95 each, Four-§8.95 Air conditioning
Rapair, House Bullder, Drafling Layoul Gardmer Assist
5305 each, fow-§095 Gokden Valley fAsro, 6§12 West
Keamay, Fresno, CA 93706 (800) 233-1688 ( (BO0) 448-2370
Visa - MG - Discovor

SATELLITE - TV

FREE DETAMLS! INSTALL IT YOURSELF! Complate sys-
tems. upgrades Orbitek Satediite Commanications, Box 264-
M12, Baohemia, New York 11T16-0264. (516) 5881292

Back Library, 23206 Gratiod. Eastpoint, M 48021

CABLE Tesi Chips. Puls cable box into full service modal
520 95 1o $59.95, 1-B00-452-T090, (31088 T-0081

“CABLE T.V. CONVERTERS" Jarrold®, Zenith, Pioneer,
Oak, Scientitic Allania. And Many More. 12 Years Exparl-
ence gives Lis The ADVANTAGE. VISAMC. AMEX, COD.
Advantage Electronics, inc. 1-800-853-3518, 1125 Rvensood
D, Burnsvifle, MN 55337

CABLE TV Descramblars! ABSOLUTELY THE LOWEST
PRICES! All major brands. CABLE PRICE CLUB 1-800-377-
graz

NEW SCIENTIFIC ATLANTA model BSBD converbes'de-
scrambler winemale, REPLACES mosal Scienific Atlania
mpdals Works on mas! Scientifec Adlanta cable systems
Wholssale price $229.00 Call Phil & Universal Products
1-B00-438- 2030

TOCOM Descrambling Chaps, Oniy $35. Far inlormation,
Gall 1-800-725-1198

CAMPERS & TRAILERS—NKITS, PLANS

BULD YOUR OWN - Travel Traler - Fifth Wheelsr -
Maotorhome - Campers - Plans - Patierns - Kits - Calalog §1
Oben-L. 9152 Aosecrans, Box 1BD4TAVZ Bellifiower, CA
BOT0E, 3N0BI0-6258,

172 TRAILER PLANS Motoroycha, Utility. Car. Construc-
tion - Strong, Streamlined, sasily budl Catalog 54 00, [Re-
fundabla). Tag-Along, Box 15107, Salern, OR 8708

MWMI

GONART Dedadled Plens $1000 + §2.00 postage. MK
Racing, B00 Budlis Rd., Elma, NY 14058

132 POPULAR MECHANICS

SUPER LOW PRICES. FREE U.SANTERNATIOMAL CAT-
ALDG. SATMAN BOD-AT2-BE26

FREE Catalog - Lowest prices workd wide SKYVISION,
1022 Fronter, Fargus Falls, M SE537. 1-800-334-84585

LIGHT SENTRY ™ Automabic anchar Bght switch, 12734y
Frea Brochone 1-800-262-4670.

(Continued on next page)
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BOAT KITS - PLANS - PATTEANS - AMEFICA'S LARG-
EST COMPLETE LINE - §/7T0 - Powerboats - Sadboals -
Trimarans - Dinghies - Houseboats - Hydroplanes - Tunnel-
hulls - Duckboats - Canoes/Strippars - Kayaks - Dorles -
MSCOVER no dryrol epoxy bostbuilding - HUGE BLLUS-
TRAATED CATALODG $3.00 jAlrmail $5.00), includes Frea
EpoxyFiberglass'Supplies Ceialog - Book “Amateur Boat-
building”, %600 - CLARKCRAFT, 16-F Agualane,
Tonpwands, NY 14150

EVINRUDES — NEW 1891 Bargains - Top Brands . all
1 $2.00 handling ... Scott McCulloch pars
Electra Manne, 610 lulwn[:t Road. Lynbrook. New York
11563 INFLATABLES.

BOAT PLANS - PATTERNS - KITS - Unsurpessed selection
= T'/55 - Hydroplanes - Canoes - Kayaks - Aowingboals -
Duckboats - Dories - Sailboals - Housaboals - Duscksimpls
Stitchangiue. Tremendous sawings! 1 DESIGN
BOOK - 34.00 AIRMAIL. includes Free ~Boatbuilding Sup-
plies’ calalog. "Epowy Manual” §2. GLENL, 5152
FAosecrana. Box 1804/PM2. Belriower. CA S0T06, 210/530-
6258,

RODHOLDER Plans, $3.00 SASE Ray, 10313 Braemar,
Crosby, TX 77532

LUMBERJACHK chain saw sawmilis - power-lead. Bro-
chure §2.00. Brown Enginearing, Box 40, West Poind, CA
95255

ENERGY SAVING

BUILD PULL DUT ACCESS TRAY in your existing cup-
boards. Inexpensive, sasy construction. Na more groceries-
ulensils hidden in lower rear cupboards. Pictured pi-llﬂ
3500 AP Asanciales, GE44 Lindsley Ave. Andowves.
A4003

FREE EMERGY! Funi-less Molors and Generalors HEA
REP, Bowling Green, MO £3334

AFS AADIANT BARRIER - EASY INSTALLATION Ensrgy
Savingd - Non-Toxie - Everlaating Home Comior. Reduce
mismrnar afic heal by up 1o 3% Helps prevent winler hest
loss Gowernmant lested and spproved. Brochure and prod-
et sample - Sand §1.00, AFS - ADVAMCED FOIL SYSTEMS -
{800} 421-5047, 4471 E Sants Ana 5t Sute F. Deiario. CA
#at

GEMERATOR FLASHLIGHT - Meeds no batteres ! Gener-
ate fight by squsering lever. 522" wilh carrying sirap. Water
repellent Fush §1295 1o: PennGrove Selections, Depl
218M. 1210 Bathiehem Pike B, North Wales, PA 19454

FAREFLACE FORCED-AIR HEAT-EXCHANGER. Build for
530,00 froem local malanaly and common lools. Informaten
$1.00. Plans $10.00. Thermotronics, Box 586, Bonmre, GA
J005-0588,

NEW! Build shop equipment of PVC Pipe. information
GF. Mullinesux, P.O. Box 77, Ciego. NY 13825

FOR THE HOME

SAVE $200 - 3400 & YEAR! On water heating and plumb-
ing costs. Revolutionary patanted product avaiable direct
from manulaciurer al over T0% off retaill Send 52995 plus
4,05 shipgeng 1o HydraDynamics, P O. Box 500, Aedmand,
WA 80T Money back guaraniee

HEATING BiLL GETTING YOU DOWNT Sava 3Fa pos yea
on youl @ectric of ol comts for only 8895 using parts
availanie in your local hardwane store. Plans by ratum mald
ar fax, Full kit avastatie for §29.95 1508) 7516988

WHOLE HOUSE HUMIDIFIER lass than $20.00 s matari-
als, Save on heating bills Complete plans $6.95. PO, Box
1361, Grandte Caty. 1L 82040

WOODSTOVE ENVIRONMENTAL CERTIFICATION, Cana-
dean and US, How To, $11.95 plus $3 PAH. ENVI Products,
Box 21, Westholma, BC. Canada. VOR 3C0

AIRBOAT PLANS, OME-MAN, Unigue sasy Inoxpensim,
Completa 18 page plans §12.00 5V McCarihy, 7 Ganh Ave..
Ewing, N.J. 08538

WINTERIZE Your Ouibosrd Yoursel Complete Delalls
S6)00, " At The Dock” Dutboard. 112 Bridge 51, Salem, Mass
13k

BIGGER, More Powariul Musclhes - Faster!] Free Bookbei!
iniversal. Box 66844 Detroit, Michigan 48240

BIGGER, Powerful muscles - faster!! Uising secret dyna-
method. Free bookiet, Hercules, 1223 Borg-M, Temperance,
Michigan 48182

GUNS, DECOYS, HUNTING

O LAHDMA AMMUNITION COMPAMNY BUY DIRECT AND
SAVE Many popular callbers: rimfire, centerdine-handgun
and rifle smmunition. For free price list and osdering
Informatson write or call us: 4310'W. Rogers Bled ., Skiabook,
O 74070 (818) 396-3187

NEW LAWNMOWER ENGIMES atarting a1 $67 50 SASE.
DMI, 208 Pine Street, McRss, GA 31055 {9124853-2080,

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, MRECT. Guar-
aniead. Catalog 52,00 (Refundable). Camelol, Dapt. 24, Box
65, Bristol, Wisconsin 53104

DESCOUNT and hard 1o find tocks, wholessls prices,
mundreds of iams $200 J and F, Box TOATI.
Deparimaent P, FL. Laudardale, Florida 33307

MACHINERY, TOOLS & SUPPLIES

LATHES, Engine & Toalkoosm Modals Available Catalog
£1.00 Blue Ridge. P.O. Box 536-V, Hurricana, Wi 25526
[304) 562-3530

HOBBYISTS improve your LATHE with the ultimate tool-
post syslem! KAF, Box TE3C, 51 Josaph, M| 49085, 816-4349-
050

FOUMDRY SETS Supplies, Brochure §1.000 Pyramed
Products, H.O.C-1 P.O. Box 21, Nitand. GA 92257 (518) 354-
AJEE.

LATHES - INDUSTRIAL'HOBEY FROM 535000, METALS,
SUPPLIES, LARGE CATALOG 52.00, CAMPBELL TOOLS,
2100-0 SELMA RD., SPRINGFIELD, OHIO 45505 1-513-022-
BSED

° METAL Cutting Lathe 5121, 70 Talg, 12418 Nightingale,
Chandier, AZ E5240

TURBOCHARGE your giss clalhes dryer. Easy Inexpansive
kit naves ime'money. SASE RANM, Box 27753, Santa Ana
CA 9273

SOLAR & ALTERNATE ENERGY

MNEW! BUILD AMATING LIJUID PISTON EMGINE from
pipa fittings. Easy plans, Frea inlgrmalion ABCO, Bow 306-
M12, Seminary, M5 39478

GIANT SOLAR PANELS B44.00 EACH! Excellent Prices
Solar EquipmeniAccessones. Free Informabon'SASE.,
Catalog 5300 Ouad Energy. Box 590073, Howsion, TX
TT268. (713) 8830313

SOLAR Powsred Products. Camalog 51.00 ALLEGORY
CORPORATION, PO Box 9918-PM, Berkeley, California
34708

SAVE 6 TO 15% ON HEATING COSTS. Solar Heating
Ovapery Opaning Indicator-New Paiented device tells whan
10 opén of close drapanes o save enargy. $240.00 or $5.00
for manual. Solanek. inc 451 East Roosevell Road #218,
Lombard. IL 60148

BOLAR Collectors You Construct Send Stamp. 10908
PML Hayeenhurst, Granada Hills, CA 91344

SAVE heating 55 wilh sady to build, forced air solar paned
Uses common materiais. Flans. pichures, matorials list
$12.50. Dave Grieder. AAY Box 11, Carlock, IL 61725

NEW BY WATERTEK SJV-44 DECALCIFYING HUMIDIF)-
WATER FILTER PATENT PENDING. ELIMINATES MIN-
ERAL BUILD-UP, KEEPS FURMNACE HUMIDIFIER 80
CLEANER, Send $22 5 to: Wateriek, PO, Box 171, Stering
Hesghts. Michigan 483110171,

CENTRAL Vacuum Hose Attachmenls Pipe Units. 405
438-5550. Fax 405-438-5300

STOPPING FLAT ROOF PAOBLEMS SINCE 1878 liguic
appled Hbargiass reinforced scnydic roobing system. Walar-
proods saphall, melal, new sheaihang Call Polar Seals
1-B00-343-THE]. 'Weesdiys 8-5 C5T

CASTOUITE Liguid Plastes. Crystal clear, coloms. For
casting, embedding, coaling, liberglassing, repaiting and
reproducing with our Mold Making Supplies. Catalog §2.00
CASTOLITE, Dept. S20PM, 4915 Dean, Woodsiock, IL
G005,

RUBBER COMPOUMDS. techniques. Make masks, mobds,
toys, parts, Calalog. §1.00: Handmade, Box 16713 (A12),
Memphis, TH 38186-0713

DO IT YOLNISELF

LASERS, Great For Visual Effects Use. Exparimenis Eic.
Froe MW indiustries, 198 Lewis #PM, Carona, CA
F1730 T14-378-0553

FREE Energy'! Solar Power For Rechanpeable Batleries
Easy to build plana $3.85 R&S. 4040 Creditvew Lnit 11,

Mississauga, Ontaro L5C 3Y8

BELT BUCKLES for comns, stones, jewebry mountings, cut
siones, clock works Wholesale catalog §1.00. Eloxite, Box
729, Whealland, Wyaming 82201,

THIS 15 A SCREENED aD!

LET ¥our Advertmemant Achieve The Same EHedl! For An
Additionsl $5000 Per Advertisemeni You Can Cirger Our
Screening Process Same Price Appias To AN Adverise-
mgnis Mo Matwr Whai Sige, Small O Large. For Mo
information Call POPULAR MECHAMICS CLASSIFIED—
1-212-848-116T.

HOME CRAFTSMAN

MAKE WOODEN TOYS, whitigigs. banks, door harps,
dolihouses, clochs, mushc boxes, wealhar insiruments.
crafis, lumilure with our plans, kits, supplies—Catalog
§1.00—(BO0)-B48-4363—Charry Tree Toys. Baimont, OH
437 180069

HEATED WIPER BLADES. Complele Insfructions Send
$14.85 oo Wiper Warmer Systerns, P.O. Box 017, Canbon,
Ohio 84T07-001T

WET BASEMENTT Cured by inierior method Detads
§5.00. Debrumn, 2711 E. Colvin St, Syracuse MY, 13224

PROFESSIOMAL Carpaet Stain Aemoval Kit, Threa Compo-
nants, Complate Instruckons, Virtsally Any Stain. $11.99,
§2 95 Shipping. Professional, 107 AR 620 South, Box 27-0,
Mustin, TX TET34

ELECTROPLATING Textbook Elactropiate Metallics
Mon-metalkcs. §14.85 Details Free. Tropis, Paim Bay, FL
JZI0G-0055

FULL-SITE PROFESSIDMAL PLANS Catalog 5300, Ower
200 plans tor buildeng free furniture. Furniture Dessgne, ine.,
CP-42, 1827 Elmdale Ave., Glenview, IL BD0Z5

PLASTIC Prototypes. Do-it-yourssl! introdasctory kit 865 58
io: DSD Marketing, BB8 W. County Rd 0. #102 Mew

Brighton, MN 55112

ORMAMENTAL IRON SUPPLY Catalog Quality parts,
signs, weathenanes. §3 Future Focus, P.O. Box 5TB(A), ML
Aujkum, CA G5858

10,000 LB. WEMGHT INSTRIBUTING RECEIVER maost late
model domeshic lull-size péickups STEEBS plus shipping
1-800-T95-HITCH M-5 86 EST

1000 WOODCRAFT PATTEAMS! Huge sssorimant, fun,
profilable projects. Sample pattern + Calalog 5200 -
ACCENTS (BP-132}, Box 7387, Gonic, NH 03838

MEW Catalog - HUNMDREDS of plans - FREE tap drifi chart -
Siesl - Brass - Alumiasm - Shop Supplies - Compuler
Cantrol your machines Send §2.00 - CE1, AR 1, Box 163PM,
Cameron, IL 61423

AUTOMATE your lathe using & homas computer! For
schemalics, Instructions and sattwane sand $15.95 1o: GMP,
Bi#73 Tourelles, Anjou, Quebec, Canada, H1J 2A5

FREE details! Low cost 1ools far turning screws batier.
Shockey s Secret. Box 24042-PM, Dayton, OH 45424-0042

ﬂ BLUEPRINTS. PROJECTS
CROSSBOWS TO WHIRLPOOLS - Easy. nexpansive
plans. Catalog, $1 10! Informational Resources, Box 3572,
Grand Rapids, MI 43501-3572

TIRED OF FAYING HIGH LIGUOR STORE PRICEST Inler-
esied i naw home progcs? Order now for the BOOTE
MASTER STILL plany Make your own types of ALDOHOL
anc GASOHOL. Send §3 85 phes §2 00 S8H bo: 0.8 &Co,, 305
Hahani Street Buile 371, Kalus, Hi B6T34

HOME MPROVEMENT VIDEOQS, Landscapeng, alecincal,
dacoraling, dechs. lawn, sprinkles, garsge, akarm $20.85
amch. 215-5T8-4ETE

SELF PUBLISH “HOW TO" BOOKS, Fres Inlormation
Publishing, 522 Mytie, Aringion, Tecss TG

ARTS, CRAFTS, SUPPLIES

“GETTING Staried in Stained Glass."” §1.00. Whittemore,
Box 20E5T, Henover, Mass 02339
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ARTS, CRAFTS, SUFPLIES

{Cantinusd MMEI
CLOCK WORKS, boading supplies, rockhound supplies.
bell buckles, cul siones. Wholesale catalog $1.00. Eloxife.
Box 728, Wheatland, Wyoming 82201

MEMI-quarts clock movemsnts s low a8 $1.75 complete!
Poslers, spoxy, videos, kits, plans - over 2000 idamsa! Whole-
sale catplog 53.00 (crediled) Sieebar. PO Bax 463-P,
Anciover, MJ 078210483

HEOM ART, Complele Hiustrated Sludy Course, FREE
INFORMATION. Mean, 22 My PM122. Aringion, Texas
me018

CARTOONNG, COMMERCLAL ARTS,
SIGN PAINTING

LEARN 1o be a professionnl carioonist. One dodlar brings
full detads. Caroonarama, P.O. Box BES4PM, Porland, ME
04104

FREE books. lessons, sign painting & carlooning,
Nutwood Publishing, 2407 N. Broadwsy, S5t Louis, MO
63102,

TELL Ewery Musician You Know We're Looking For
Unknown Amateurs For Possible Recording Contract. Call
Earl. 1-800-928-0559. Free Call. Racorded Mossage. Day
Hight. Mo Dibligation.

EASY Work! Excallen Pay! Assembls Products Al Home
Tall Free 1-800-467-5566 Ext. 5008,

OVERSEAS ... 830000 - §75000+. Frea Report!
Employment, Box 5730-AZ, Lighthouse Poini, FL 33074,

RICH Man's Secret! You never heard or read & message
likg thes bafore! Author of amazing new book just pald nearly
&1 million personal Income Tax ($543.386.00)) Not long ago
ha struggied just 1o pay reni! Revealing Froe Cassatte Tape
and follow-along Workbook can ba your key o wealth and
sycosss tool Send 52 to help dafray first class p&h cost o
Secrel, 911-D Bryant Place, Ojai, GA S3023-3301

EDUCATION & INSTRUCTIONS

BECOME A PARALEGAL HOME STUDY, P.C.OLL, AT-
LANTA, GEORGIA. FREE CATALOGUE. B00-3&2-7070
DEFT. LP12T.

INVESTIGATION CAREER. Quick home study. Become a
professional (BO0) 272-5880.

MODELS, MODELS SUPPLIES
STEAM EMGINE KITS power models ol savings to you!

Send §2 00 lor catalog. PM Resagrch, Inc, Dept. 7, 4110 Niles
Hill Road, Wellswlle, NY 14895

MAGIC TRICKS, JOKES,
VENTRILOQLESM

VENTRILOGUNST Suppiies, nstruction,  Information
FREE1 Dummy Catakog §2.00. Maher, Box 420-PM, Latleton,
Calorado BO60.

FREE! Worid's Leading Mowvaelty Catalog. 1800 Jokes,
Tricks, Scwnce. Spors, Hobbies. Johnson-Bmith, F01,
Bradenion, FL 34206-5500

FREE! Four Sensational Catalogs. MAGIC, Jokes, Novel-
ties. Worlds Bast Sedection. HUEY'S, POB 505, Wablis, TX
77485

GOVERNMENT AUCTIONS DIRECTORY, ANY STATE.
5700 fo: Joe Wisike & Associates, Box 24106, Appis Valley,
MM 55124

ANTIOLES, RELICS, ETC.

FREE Lisi to Serious Colleciors. 300,000 indian Artitacts,
Spears, Pols. 50,000 Minerals And Fossila. Caddo Trading.
Box 665 Murfreesboro, Arkansas T1958

FREE Giand Bargmn Stamp Collecting, Full 04 Al Tho
Latest Offarings On Worldwide Stamps, Accessores And
Supplies, Basaball Cards, Posicards And Banknotes, Plus
You'll Recervs Stamps On Approval Buy Only What Yoo
Like, Aelumn Batance, Satisfaction Guaranteed, Jamastown
Stamp Company., bnc., Dep't E123PM, Jameshown, NY
J4T0A-0019

FREE sample plus catalog. Jefleries, 3480 Mssalebell,
wast Bicomfield, M1 48323

B0 MFFEREMT Old U.S. between 1861 and 15389 51.00 Ed
Roush, Box 3734, Mansfisld, Ohio 44907,

OLD US stamps on approval Sharman, Box 153556
Philadelphia, PA 159111

FOUR Foresgn sels 25¢ Reguest approvats. AG. Sales
Box 10&5-M, Jamaica, NY 11411

FREE VIDEQ External BABS, MSMBA, PhOD/LAW - Ac-
cradited. Financiad Aid. (800) 758-0005 Ext, 617 LaSalie
Univorsity, Mandaville, LA T04T0-4000

GREAT PAY AND EXCELLENT TRAVEL BENEFTTS. FAA
Cartitied Airframe and Powerplant Machanic Course takes
just 14 monthe, Cilenng a lop quality, sccredited program sl
o ke comt. Financial aid avaslable 1o thoss who qualify
Housing paailable TWO LOCATIONS IN TEXAS. Cadl for
infoamation packat. BO0-6TE-07T00

PARALEGAL GRADED CURRICULUM. Approved home
sludy Mosl affordabde and comprehensive. 100 yaars aof
lagal training. Free calalog. (B00) B26-0228. BLACKSTOME
SCHOOL OF LAW, P.O. Box 871448, Departmeni PU, Dallas,
TX 75267

HONRESIDENT UNIVERSITY DEGREES. Bachelor's, Mas-
tar's, Doctorates. Accrediled, inespensive, fasl. Credil lor lite
experience. Free sixisen page booklet Dr. John Bear,
Costedoat & Bear Book Sales, P.O. Box 826PM, Benicia. CA
B4B10. (B00) AMS-A535

TERMPAPER sesistance. 19,278 papers availablal 308-
page catalog—rush $2.00 Ressarch, 11322 Idaho, ¥ 208ME,
Los Angeles 090025 Toll-Free Holline: B00-351-0222
(Caliiomia: 310-477-8225)

JESUS Tracls You Multiply, Broadcast
Fredricksburg Ave,, Lakeland, FL 33800

BE A LOCHSMITH. Moneymaking Career Opporiunity
Send for 8 Frea Book 1o the Locksmilhing Instie, Depl
310122 Fairfiedd, K 07004

FULLY APPROVED UNIVERSITY DEGREES! Economical
home study for Bechedor's, Master's, Ph.D., FULLY AP-
PROVED by the Californda Superirenden of Public instruc-
tion. Prestigious faculty counsals for indepandent study and
IHe experience crodits (5000 enrolled students. 400 faculty).
FREE [NFORMATIOM—Richard Crows, MDD (Hareard),
Presidant, Columbla Pacific University, 2E8D,
1415 Third Stresl. San Rafael, CA 94301, Toll free (8000227-
0119, Calfarnia: (BO0) §52-5622; ar (415) 45G-1850

1708

LOCKSMITHING, Universal Schoal ol Master, Cormespon-
dence and Shop Training. Box 214652PM. Sacramenio, CA
B

§329.84 Weekly, Assernbling Our Products Al Home. Tall-
2333204,

| Frow information: 1-{800)

WORK AT HOME! EXCELLENT PAY! Easy Product as-
sambly! Toll Free 1-B00-873-6365 Ext. 5011

S200-5500 WEEKLY Assambile products at home Easy!
Mo salling. You're pakd direct. Fully Guaranieed. FREE
Information-24 Hour Holline. B04-379-2000. Copyright
ENY10GDH

mmhr:l_mm ﬁ.ﬁ#hﬂuﬂm
Majon [l -0 Pﬂﬁlm‘rnﬂm GA B0505 (specity MW
shoe size]. Also: Magnetic Tharapy bookiat $14.95

BO0-3ET-TT40 o wite MICHAEL | KROLL Ragsienmd Pasn
Miomey, US. Pabert rog #2% THE; {71 Stbwed Lane.
Syoasal, Mew Yok 11701 Qubsde LISA [598) - 367-7777 -
FAX. [518) - B92-2787.

PATENT AND DEVELOP Your Invention. Raegisiersd Pal-
eni Agent and Licensed Prolessional Enginesr, Send for
FREE PATENT INFORMATION Every Invanior Should Have,
Aichard L Milkar, 12 Parkside Drive, Sulbe-M, Dix Hills, NY
11T46-4876. (516) 499-4243

PATENT IT ECONOMICALL Y Fres details. Licensad since
1958, Raner Associates, 2008 Fondulac, Richmond, VA
Pk ]

INVENTORS! Can you patent and profit from your idea?
Call AMERICAN INVENTORS CORP. for free information.
Serving inventors since 1875, 1-800-338-5656.

PATENT Search. Rapid Paieni, The World's Largast Pri-
vate Prowider Of Palenl Decumentation, Located Next To
Tha U.& Patent Offica, Offars Low Cost Manaeal And On-Line
Computarized Patertabibity Searches. Fasiest Serace, Sats-
isction Guaraniees. For Inlormation And Estimated Costs
Call 1-800-336-5010 Ext. 31

PATENT SEARCHES, FREE Defalls. PatentFinders, Sulte
185-8, H Strest, MW Washington, D.C. 20007,

INVENTIONS, ideas, new products. We submil to industry,
Cadl 1-B00-ZB8-ADEA,

ACCUSEARCH Specialirss in Thorough, Prompl, bnox-
pensve Patent Searches 1-800-099-5438

REGISTERED PATENT ATTORMEY. DA Hettlestrings.
Frea Informaton. 1-800-966-T577

10 OLD WAl WS, Commemoratves, 25¢! Approvals
Global, Box 7429-P4, Olympia, WA 98507,

S OFF PAPER FANTASTIC MIXTURE FULL POUND
52200, § POUNDS $100.00 POSTPAID. MONTALTO, 437
GOLDEN ISLES DRIVE, HALLANDALE, FLORIDA 213009

“PENNY Starmp Approvals,” Regardiess Catalog. Kioster,
4164 52nd 51, San Diego, CA &M05

LIDLNDATING Tremendous Dld Acgumulation. Bargain
Lists. Free, Adatado, Maynand, MA D1754

PLAYS, SONGS, MANUSCRIPTS

CASH RAoyalty! Songs Composed From Your Poems,
Broadway Mussc Productions, Box T438, Sarasata. FL 3278

ACCORDION Top Brands, Cordovoy, Buy Direct Treman-
dous Discounts. Trades. accepled. Frea brochura. PM.
Accordion-0-Rama, 16 Wesl 19th Streat, New York, NY
10011, Phone 212-875-9089.

WORLD WIDE COLLEGE OF AUCTIONEERING, INC. {lor-
mirky Aeisch) Term soon. Freo catalog. COL. GORDON E.
TAYLOR, Box 949, Depl. 19, Mason City, I& 504071, 515473
5242

HiGH SCHOOL AT HOME. NO CLASSES. LOW MONTHLY
PAYMENTE, INFORMATION FREE. EST. 1867. CALL 1-800-
ZI6-5800 OR WRITE AMERICAN SCHOOL, DEPT. #M5, 850
E 58TH ST., CHICAGD, IL B0&IT.

DETECTWE Home Study Course. Fres lapsl pin, cerifi-

cate, greal future. Professional Invastigator School, Dept,
GP, P.O. Box 41256, Los Angeles, CA B0041

EMPLOYMENT INFORMATION

GUARANTEED WORK! Assamibie aasy products ot homa!
Excellent pay! 1-800-377-6000 ex7035

INVENTORS! Your firsl step s mportant. For FREE
advice, call ADVANCED PATENT SERVICES, Washington,
Do, B00-458-05352

HAVE AN IDEAT INVENTORS for FREE INFORMATION
PACKAGEFREE REVIEW, call FREEDOM MARKETING
NG, 8005324298

INVENTORS Don't Ba Fooled - Call Our Inveniors Club
14800-466-1703.

AVOID ~“BCAMS" - Free Government rporis axposing
Inyenbion marketing companies. 1-800-428-57T9,

ALL Mew idessProducts Free patenting. development,
licensing package, call Davison & Asspcisles 1-B00-877-
BAED

LOW COST PATENT SERVICES By Experienced invenior
Engineers. Your idea May Become A Profitable invention
Fresn Information. “INVENTORS HELPER,” P.O. Box 276
Bargenliahd, N.J 07821

ACCORDIONS, CONCERTIMAS, Butlon boxes, new, wsed,
repasrs, trades, credit cards. Castighone, Box 405, Wasmen,
M 48090 Catalogs 313-755-6060—B00-325-1632

134 POPULAR MECHANICS

OVERSEAS. To 51000 Dadly! FREE lis1. ZINGPO, Box 585,
Duarbarm, M 48120

GUARANTEED ‘Work! Top Pay! Assemble easy producis
al homs. 1-800-377-6000, ax TG0

INVENTOR? Free Eureka Solutions Infernational inen-
thondidea kil Free indusiry Access Review. 1-800-54 7. TE&5

INVENTORS: Froe inlormation on offering your invention
lor sala. Kessler Sales Corporation, G-5-FI-2, Framant, Ohio
4330

(Continued on next poge)
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PRINTING PRESSES, RUBBER STAMP
OUTFITS

TRADEMARE and Copyright apphcation miosmalion
$10.00. JLE, 13815 MW Milburn, Portiand, OR 97228-5712

MARKET RESEARCH conducted to halp sall imwenisons fo
manutacturens. companies and invesiors. Asasonable fees,
HEW PRODUCT MARKETING SERVICES B09-428-4752

PROTECT YOURSELF, AVOID COSTLY MISTAKES] Out-
lima for seven steps essenlial from invenion o salss. Ssnd
$39.95 1o MarketSource Ona, 33290 Wes! Fourtean Mile,
Samte 485, West Bioombield, M1 48332

INVENTORS—MEVER SHOW YOUR IDEAS TO STRANG-
ERS! Breakthrough prepatent protection/marketing mathod
parfecied over 289 years by nonprofit Inventors Assitance
League. Avokd scams—save thousands! Leamn idea’s valua
within sixieen weoks! Froe nformation—24 houwrs: 1-800-
B4B-3228

FREE protection forms and informaton ki AR ated
Irventors Foundation: 1-800-525-5885

INNOVATIONS HOTUIME: MNew Products, Palents For
Sale, inveniors Servces. Free Information 1-800-343-10EA.

EXPERTS TELL YOU WHAT TO INVENT. Governmant-
sponsored reports idenlily future Reeds - fram widgels to
spacocratt, Full report, $7.00. Dawnflights. Box 250,
Wantagh. NY 17783

TYPE lor printing and stamps. Catalog 52.00 deduciible,
Quaker City Type. A.D. 3, Box 134, Honaybrook, PA 19344

PRINTING Preases, New and Used Supplies List $1.00
Tumiaugh Printers Supply, Mechanicsbung, PA 17085

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH lor Gold. Jewelry, Gold Tewslh, Fings,
Diamonds, Watches, Silver, Platinum, Mail Articles Today,
Fres gift with Infarmation, Chicago Gold & Precious Matals,
10 South Wabash, Dept. 458, Chicago, G603

TAKE MO CHANCES. Deal with oldest, most reliable firm
In pld gold business Establsshed in 1934 We buy Gold,
Siver. Plalinum, Dwamonds, Highes! Cash. Free Inlorma-
on: Aose industees, 26-A Eas! Madison, Checago 60602

PLANG Tuning guickly learnad with home study courses.
[Diploma granted. American Tuning School, 17050 Teller
Dirive, Morgan Hill, Calil, 85037

$3EL00 From Squene Fool Plywood [Huge Demand)
§1.00. (Refundable). Woodwin-PH, POB 858, Bridgewates,
Mass. 02324-0859

LEARN Sewing Machine Repairing Men Wamen
Lucrative Prolia Gresslin Correspondence School, Box
5104, Spancer, lowa 51301,

MEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%
PROFIT. Free informabion. Growbiz, Box 306-M12.
Seminary, M5 35470

TAKE PICTURES for profit. Camara Ventures, Box 771,
Lamar, CO B1052

MAILDRDER Books. 1,000% Profit. Selectco, Box 1140,
Clearwater, FL 34617

$500.00 FROM ONE SACK CEMENT] FREE Picture Prool
BRINCO, Box 401082-M, Heaperia, CA

BUYING STAINLESS ROLEX “DAYTOMA"
COSMOGRAPHS £3004.00. Purchasing Csality
Wristwaiches By Aolex, Pates, Vacherocn, Cartiar,
Audemars, Call Don Meyer Anytime 1-800-833-3158 12900
Preston Road, #500, Daltas. Texas TR0

AMATING WATER WATCH Runs on ordinary tap water,
Frea information 1-800-452-1923.

TREASURE FINDERS

CASHFovalty paid for ideas and invenlions ideas pro-
tocted. P.0. Box E516-B, Lafayetta, N 47903

INVENTORS: I! you have an imvention lor sale of llcense,
write for free booklel explaining how we can help you.
Kesstor Sakes Corp. C-8-W-2. Fremont, Ohio 43420

INVENTIONS DEVELOPED & MARKETED. Licenssd Pro-
fessional Patent Engineer. U 5. Patent Office Formar Exam-
ner. Manutacturess Repressntalve. Paimart, Suile TO2PM,
Woobsorth Bisg., New Yark, MY 10279

CALIFORNIA Land. 550 Down, 550 Monthly PM, Box
25291, Los Angeles, #0035

COUNTRY REAL ESTATE CATALOG—Uniled Mational's
NEW 200-page calalog leatures the best bargains i cauntry
raal estate across Amaerica! ‘Wilkderness lands & refroats,
tarms, ranches, histioric homes, waterfronl properties &
mong. Send 35 1o UNITED MATIONAL REAL ESTATE, 4700
PM Bellessw, Kansas City, MO 84112, or call 1-800-995-
1020 Visa™MC sccepied

GOVERNMENT HOMES from §1 (U repair]. Delinguesni tax
propary. Aepossessions. Your area (1) B0S-962-B000 Ext
GH-20024 for current repo list.

BIG Profits Nalionally, Real Estale Foreclosurs, Repos.
Free Report. Al, PO Box 480, Danvilia. CA S4526-0450

MHEED HELP Figuring the Cost of your Advei=arnint?7
Cabl us a1 212-B45-3187 or send us a FAX [212-586-5562) and
we | FAX Back with a Price Quade

BURIED TREASURE - Sensdive equipment allows ecal-
ing trom distence Brochure free. Simmons, Box 10057-MA,
‘Wiimington, NC 28405

HOME BASED BUSINESSES

FREE sppliences, camaras, cosmatics, stc., EASY PROF-
ITS. Loarm reclaiming secrets. Fush §11, Excall Enterprises,
1006 Ford, Keerville, TX TA028

PROFITABLE OCCURATIONS
e e ———— e e .
FREE miormation Starter & Allernalor Arbuilding. Box
422, Seymour. TH 3TBES

PLASTERCRAFT Profitabde Home Business 3000
Mids Available. Details. Lynnatie, 2510 Mentpark, Mentos,
Ohin 44060

BUSINESS OPPORTUNITIES

MPORAT-Expart opporiunity, profitable worid-wide, mad
order business from home, withoul capetal 'We ship plan for
o rish examination. Experisnce unnecessary. Free Aeport
Meliinger, Depl. W2F0C, Woodland Hilla. California 91367

BIG PROFITS! AEPAIRING WIMDSHMIELDS and plate
glass. 570,000 yaarly. Call 1-800-441-4527 for FREE detaila
Glass Technology. inc., Dept. 12P. 434 Turmer Dr., Durango,
G0 81301

580,000 ON "4 ACRE! New Hydroponscs - inespensive,
pleasant, practical! Free informabicn. Robin's. Box 681804,
Frankiin, TN 37068-1804

51,000 WEEKLY AIR TOOL REPAIRING, insiructions,
Pans and Tools Wholesale. Free Details. Box 534, Wichita
Falls, TX 78307

MAKE YOUR DREAM COME TRUE, EARN §75,000 YEAR-

us
CANADA): THE GLASS MECHANIX INC., 5111 NOB HILL
ROAD. SUNRISE, FL 33351

START A Millian Dallar mail arder business Wa drop-ship
2855 bes! selling products. Lowes! below wholssale prices
Immediate delivery. Spectacular home business oppariuni-
ty Free Book SMC. 84071 De Soto Avenuse, Dept 20-48,
Chatswarth, CA 8131 14081

$1,000°S POSSIBLE, FREE. Starmped anvelope: Progress,
Box 93248, Los Angeles, CA 90053

HOME Assarmbly Work Available! Guaranteed Easy Mon-
ey! Free Details! Homeworker, Box 520, Danwville, N+ 03819

GET RICH! Secr! law smashes dabls—brings Cash,
Credit! Defails 50¢ (coin), Wealthat'B, Box 32358, PBG. FL
T30

BUMPERSTICKER Printar. Cheap, simple, portabla. Free
deails. Burmger, POB 22781 {GC), Tampa, FL 33622

300,00 PER DAY for MAILING LETTERS! Datais Sie
icoin]. Moneymakers/B, Box 32368, Palm Beach Gardens,
FL 33420

$225 DALY "CHROME PLATING" Auto Parts. Maotorcy-
ches, inompansive. aasy, (Free) information: Chrome Plating,
Box 2285 Waldort, Maryland 20804

$400.00 DAILY from your lelephone ansgwering machine!!
Wever Wk 1o anyona! Detsils 50 (ooin). CommTech-B, Box
32338, Palm Beach Gardens, FL 33420

LET The Governmanl Financs your small bDusiness
Granis/laans i $500,000, Free recorded message: T07-445-
BBO00. (KZ3)

BUY IT WHOLESALE

BELTS, Buckles, Hal Tacs. Jewalry, More. Complele lina
fast sedlers. Big Profits. Complate deater sei up. Cobor
catalog 51.00, Anchor, Box J856-PMA, North Prowdence. Rl
o251

ACLEX PRESIDENT SUBMARINER Replica Walches. Tap
Quality. Wholesals Prices. Brochure. 1-800-553-4334

CLOSEOQUT Jewelry & Craft Supplies. [Catalog S0¢)
Rioussels, 107-1631 Dow, Arington, MA 02174-7199

BEFORE you buy or inves!, you should know aboul “The
Gwitch”. Be sale. not sorry. Eye-operar report! $5.00
Farrates Research, 1152% Dawvenrich, Santa Fa Spring, CA
SOET0

WORK AT HOME! Sell homemade booklets ihrough
classifies ads. Semple, Information $1.00 1o Books, Boa
358, Mennadale. TX TEOG0-121

HEON, COURSE WITH FREE VIDED! MEONICS, BOX
4410, AALINGTON, VIRGINIA 22204

HEW| 2000 PROFITS - in Moldmaking Casting. Frea
information. Castcratter, Box 16566(M12]. Mamphis, TH
33186-0588

£2.000 DALY From Your Telephona Answering Machina'
I''e made ower §1.000000 using mina! (303} E74-218
Racorded Details

5200 - 5500 weakly—AT HOME!N No gimmicks—Details
50¢ (coan). Homeworkers-B, Bax 2307, PBG, FL 23420

REAL ESTATE APPRAISER CAREERS. Home Siudy
P.CON., Atants, Georgla. Free Libersiure. 800-362-707T0

Dept. AP12T

VACLULUM CLEANERS “Discount Prices” Naw Fainbow
$609.85 Nozzle $14895, Kirty, Filler Queen, Tri-Star, Pana-
sonic, Royal, Dréck: ABC Vacuurm Warshouse, 5720 Burnel-
PML Austin, TX TETST. (512M458-7643,

5,000 PRODUCTS, ASIAN FACTORIES, Deal Direcl Free
Report. Greenbush Marketing, 19 Delehunt, E Greenbush.
WY 12061

SPAS WHOLESALE, The Amancan Dream Spa; Seats 4
aduits. §1755 00, Call 1-500-235- 1665

EARM MOMEY salling Gold and costume jawalry. nngs.
waiches-Buy Dwect 130% Below Pedail. Catalog §1.00
Anka-P8, 40 Froeway Drive, Cranston, Rl 02620

HOME ImporvExportfdail Order business. Fres Regon
Inca Galleria, Dept. D121C, Box 282, 'Woodland HiEls, CA
$1365 (B18) BB4-2414.

PROFITABLE Gold Foll Printer. Personalize business
cards, penclls, matches Free details. Gold. POB 24886 (GC),
Tampa, FL 33623

REFAIA CAACKED WINDSHIELDS. Becoms ndepen-
dani, your own boss. It's easy. Trasning, patented equip-
ment Free valuable report 1-800-321-2597 Glas-Weld
Systems, Box 57550, Bend, OR 97708

MAKE Fubber Stamps. Highly Proliable Free details
Stamper, PO 22809 (GC). Tampa. FL 33622

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

ACTIVE NEW “HOTLINE" MAMES! GUARANTEED! FAST
DELIVERY! MIXED STATES! 200%a0; S00535; 1000355,
DEALER'S CO-OF, BOX 526-PM, GRIFFITH, IN 45319-0526.
1-{800) S63-6405

HYDRAULIC JACK REPAIR MANUAL, CATALDG §10.00.
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNEVILLE,
TEXAS TREM-A1ET

RECYCLE METALS. NO, NOT BEER CAMS! Easy $458
wookly! Froe information. Recycler, Box 681804, Franklin,
TH IT0EE- 1804

WINYL'S whera the maney 4! Professionally rapair, recal-
or furniture. Ouick, sasy. Two 520 jobs a day eama you
51,000 & month. Homes, cars. offices, resisuranta Siar
earning n & few daye. Detaits frea, VIP, 2007 Montrose,
Chicaga 60818

RECYCLE! PROFITS MADE) Reconditioning
Automabile Battersea! (Free) information’ Batlery Outlet
Bom I300FM, Hickory, N.C. 28603-3300

BUY Wholesale! Direct from factones. Hong Kong. Tai-
wan, Phillippines Free Raport Wey-Ways, Box BSE4-PM,
Partland, DR 57286

RECORD VIDEOTAPES ... At Home $5000 Monthiy
Possibée. Mo Pornography. Frea Details. Wiite, CMS Video
Company, Depl. 17, 210 Lorna Square - # 163, Birmingham,
AL 3ST1E.

COUNTERTOPS: Spot Repar Burned and Damaged Ar-
eas WITHOUT REPLACEMENT! Quick. sasy o S600vday.
Cnange Counteriop Colors WITHOUT REMODELING! De-
206256-0742  Fenew-All  Box  4506-PC,
Vancouvar, WA S5662.

{Continued on nest page)
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BUSINESS OPPORTUNITIES
[Contimued from preceding page|
HOW To Make Extra Monay Buying And Selling Anything
FREE, EXCITING EXAMPLE! Bisfkiewicz Publishing, Box
175H2, Greenfield Center, NY 128330175

DISCOVER SUCCESSFUL MINI STORAGE SECRETS.
Create, marke], opersle. Free detsils. Action, Bax 21M,
Sturgeon Bay, W 54235-0021

“HOW MAIL ORADER FORTUNES ARE MADE", Frew De-
talls. Bakers Pubdighers, 543 Kl Wake, West Columitie, 5 C
2170

ASSEMBLE Products Al Home Many opponunilies pay-
ing High Weekly Prolits available withoul investmant
E-l.-fmll Box 9008, Baldwin, New York 11510-5008

IDEAL WOODWORNING BUSIMESS. 5150 Daily! Pina,
Ba7-3 Mammaoth, Manchesier, NH 03104

51X DYMAMIC Mew Business Plans! Mo Big Investmant!
Spare Time! Davis-A7, 1804 Lemonwood, Mesgute, TH
TE149

SELLING Pogpular Magazmne Subscriptions Make Big 555
Your Expense Minimal. Suite 34, 54.20 86th Ave . Flushing,
NY 11374

RECONDITION AUTOMOBILE BATTERIES! Low lnvast-
mant, Proditatie. Homebased, Easy. Free Detalls. Batleries,
Box IT38PM, Zanesville, Ohio 43702

WANT to stay home and make monay 7 Write to: Damond,
5025-C Rapido, Houston, Texas 77033

FREE REPORAT—How To Gt $2500Pound For Youd
Scrap Aluminum. Wiile: Ameriscrap-PMI282, Alezandnia
Bay, Mow York 136070127

EARN $35HA. FREE Information. Pholo Staluss. 814 5
Pagent Cir,, Brandon, FL 33511 613-681-8853

PRIVATE INZVESTIGATION TRAIMING! BIG INCOME! OWN
BOSE! FREE INFORMATION. PROBE, BOX (PM) 21331,
BEVEALY HILLS, CALIFORMNIA 80213-2133

525,000+ Backyard, Garage SMAIL Raisang! Sell Fancy
RESTAURANTS 320002, 5200 Startup. Carl's. ST12-PM
Cooper Aoad, Indianapolis, IM 46208

$800 WEEKLY POSSIBLE| Working al Hame! 3T Dilterant

PERSOMAL ALARM WITH LIGHT Prolecis: Joggers, Se-
niors. Women, Students Compact. §15.00 ppd. Adingion
Trading Post. T332 Dogwood RAd. Balimors, MD 21244,
Satisfaction Guarantead.

MOMNEY Saving Tips, free sample. Sond large SASE fo;
Bieach Computer Aid, Depariment M-11, 313 First Streat,
Colonial Beach, VA 22443

Opportunities. Aush $1 and sell-addmresssd stamped ene-
bope to! E DU AL, P.O. Box 1778, Stow, Ohlo 442240778

“SELL Monay!’ Become Loan Broker! Fres datails. Dept.
Pii-221. Financial Planning, 128 13th St, Brookiyn, NY
TI215. [718)-TEA-6600 X200 (24 ) FAX {T18)-965-3400

BATHTUBS. 5250000 Par Waek. Bathtub Reglazing, Lew
Owerhaad Big $55. 1-B00-462-5338

OUTLAWS sourcaboak of forbidden devicesknowiadgn
Write: #365-X, Penfeld, NY 14526-0365

DETECT DEADLY Carbon monoxida in homalcar with
Hoads Up Carbon Monozide Deteclor. Send $.85 o
Sunbursi, Box 1276, Jamakca, N.Y. 11423

FREE! .. 355 Moneymaking Repors. Reporioo, Box
2047, Greanville, SC 20602-2047

PROFITABLE HOBBIES. Stulied loys, defailed diagrams,
£3, Othor calegories, ree catalog, Felin Group. P.O. Box
11355, Baverly Hills. CA 90213

BIG Profiis In Auto Security. No Experience Necessary,
1-800-238-2155. 24 hrs

INCREDBLE PROFITS!| Your cwn home business, FREE
Literatura. Bautista, Box 34221, Bathesda, MD 20827-0221

#1 MOMEY Maker Spare Time' Mo salling! Mo ifrveniory!
Publilcly documenied seven week 519,918 income! Free
audio cassette and Repor reveal everylhing FReal Money,
911-PM Bryant Place, Omi, CA 53023

$250.00 dally recovering Pool tables. Free Inlormation
SASE BILCO, 1304 Algonquin #112, Algonguin, IL 60102

LEARN BATHTUB REGLAZING S500.00°81 00000 ns
weekly. 54 50000 complete fraining. Tub Doctor 314-066-
Ba6E

HONG KONG producisSall for huge profits! Guarantood|
$18.95 to order or mame‘address for informntion to: Tropical
Publications, P.0. Box 2456, Gabeeston, TX TPE53-2458

WE OFFER World's Besi 12 ahol rubberband shoolars
wholesale/'retall Detadls (BO0) BAS-OTOM. HumZinger. 1702
Inchiestrial Highway, Cinnaminson, K 08077

FORECLOSURES! Everyiheng to know to buy houses
land, wic. WAY balow wholesale® Don't Pay more for this info
slsewhoern. 53395 Rowe Systems, Box 684244, Austin, TX
TATER-4244

JOHN HOME-WORKER'S ASSOCIATION —Gel “Guaran-
tead Legitimate home-amployment ofers! (Many Cholces!)
Write: Associafion-PM1282, Alexandria Bay, MNew York
136070250

MAKE homamade "How-lo'opporiunaty” booklets Mino
harve sarmed §436,047. Money never siops. Free mormation.
Bookkats, 507) Qak Drive, Friendswood, TX 77546

15,000 PRODUCTS. BUY LOWEST PRICES [hrect From
Factories. Frea Roport Aeco, 40023 Vernon Road, Gafirman,
M5 JER4

MAILORDER MAGIC! NEW profit idess revealed! Free
intormaton! Colvin, 1896E Lawhom FRoad, Cassan, SC
29032

FAEE BDOK reveals refemral income secrats! Kurth, 610
Wast Park =405, Alban Lea, ME S800T

S1B04 MONTHLY Buysell used cars [spare-lime] FREE
Details. Autonet, 507 Dak Drive, Friendswood, TX TT546

EASY cash income. Giant profits from small homemade
bookiets. Perfect home business. Froe proof! Eagle
Publishing, Box 834P, Casper, WY 82801,

MAKE Thousands ol fhe BEACH Doing What Others
Aren'tl FREE Dednils. Switzer, POB 555786, Oviando, FL
32855

IMPORT-Expori PROFITS! Reporl Details How-Without
Capital. $3. DuMy, 245 Lakeview, Suite 177, Clifian, N.J
oo,

HOW TO CASH IM ON THE ENPLODING TELEPHOME
SERVICE BDUSINESS, Send Name, Address 1o AR
Publications. 1130 Manzanita Avenus Deplt 22, Palm
Springs. CA SZ264 or FAX §18-320-5551

ATTENTION AUTD BUFFSIN Join North Amer|cas newesl,
mast innovalive motos wehicle and parts locator senvice, by
becoming our markeling agent’ No compuber experisnce
necessary, bul knowledge of the auto service secior would
b HW hedphul! I!.‘--JI 1-B00-307-80841

INTERESTED
1M CLASSIFIED ADVERTISING T

AEAD POPULAR MECHANICS Lates! Edition pf “TIFS 0N
HOW TO MAKE MOMNEY THROUGH CLASSIFIED ADVER-
TISING . This Informative 24-Prgs Boolle Wil Show You
Tha Do's And Don'ts of Classified Advartising And How You
Can taks it Work For You. So Girder Today, Only $1.00 Plus
¥ou 1 Receive A 5200 Coupon Rafundable With Your First

Circdes. Send To. POPULAR MECHAMICS CLASSIFIED, Dept
B0, 250 W 55th Etreat. Mew York, NY 10005

MONEYMAKING OPPORTUNITIES
T e e
ADVERTISE Froe. 21,300 Magazings. Radio
& Television 3595 Direciory, Box 1448TH, Redoak, GA
30272

HOME Employment Gusde 900 income. SASE 5300
Junigr, ISTEB Glackr, Napa. CA 84558

SPORTE-SPORTS-SPORATS Pro chokces by Pro handican-
pairs the best action. 1-800-438-0314. 20¢ per call.

BUY car., trucks, motorcycles, computars. even houses
difl cheap from the LS, Government. 24 hour recorded
mesgage Call 313-927-5057 ext. 110

LOANS BY MAIL

MMEDMATE CASH LOANS! Borrow £1,000 - $75,000,
Regardiess of credid of income - Mo Coltateral mequined!
SAME DAY PROCESSING. Call Todl-Frea 1-{BO0}-A52-2860.

NEED-A-Loan S500-5100,000,00 Bad Credit No Probiem
1-500-441-3012

GIGNATURE Loans Mus! Have Checking Accouni &
Steady Job. 1-800-445-0680

LOANS BY MAIL. Free Application! Quetzal Co.. Box 537,
Walla Walla, WA D93E2

MOMEY Problems? Free Book describes Loans, Cash,
Governmend Granls, other benefits, available 1o individuals.
Associstes-AX, Box 9008, Baldwin, New York 11510-8008

FEDERAL LOANS for small businesses now availabb.
{BO0) T77-6342 lor fee details

BORADW $100-5100,000! Fest! Confidentiall Glendale,
Box 260279, Plano, TA 75029 - 1-00-444-6539

FREE Money!!! §25,000,000 Monthly from Oovernment
and Private Foundations. We helped sacure $400,000 last
manih! Free Application: Grants, POB 1806-PM12. Dzark,
AL DE3ED. (205) TT4-0990. Ext: PMI2

HEED HELP Figuring ihe Cost of your Adverisermant 77
Gl us a1 212-849-3167 or send us 4 FAK (12-586-5562) and
we'll FAX Back with a Price Guote

PERSONAL

55 Need To Make Money! For Information On How To
Start A Buccassiul Businass Of Your Own, Send 3200 To:
Pinetres Products, PO Box 686, Bamegal, K 08005

BUY GOLD CHEAP Exiremely profitable business. Rush
10,00 Casn/MD. Goldbizz, 52A-850 Terminal Avenue South,
Nanaimo, BC Canada V3R 52

MAKE 52,500 waakly in your madboc Fron detaits, Wnis:
Inta, 30205 Sunny Sloge, Box 4, Sanger, A J365T

§1000'week ' Sall-amployed. Mo franchise fees. Wanderiul
opportunities. Send §1° Johnson Enterprises. 4944 Old

Mauntaei Park Rd., Roswell, GA 30078
2200-8500 WEEKLY, assombdy-clarical Homework,
151TDM Wilmeod, Tucson, AZ BST12
MALORDER OPPORTLUNTIES

MILLIOMAIRE Mallorder Expert Aeveals Momaymaking
Secrets. Free, exciting hour cassefie: Mel Powers, Mo
Hallywood, California 91609

HOMEWORKERS DESPERATELY NEEDED! Bul dan'{ gel
caught in the Homework Fraud Trap! Hundreds of legitimate
companies wanl 1o employ you Now! Free Report! Long
SASE to: Consumer Network, Depl. 44, Bon 5134, 51 Paul,
MK 55708,

BALDING

YOUR LOVER'S GLAMOUR PORTRAIT Painied From
Protograph. Samples. $5.00. Hevaner, Aoute 2. Farmyille,
WA 23901

COMFIDEMTIAL Mail Receiving, Forwarding Worldwice.
MailPost, 2421-M Prait, Chicago, llinoks G0&45, (312) T4
o100,

REMAILING - Receiving - Forwarding - KAP Romails, 611
W 112 51, New York, NY 10025

CLIP eyeglasses 1o pocket, clothing. withoul bulky case.
§5.00. Eyeglass Clip, 34 Bradley Avenua, Hamden, CT 08514

GOLD, Silver, Plalinum, Ahodium, Tantalum, Sampies
Evalugied Free. Ore Assaying Service. Call Wholesale Tormi-
nal Tol Free: 1-800-932-1010

HAMR TRANSPLANT SUCCESS SECRETS: instructonal
guide, $8.00. A.M.5. P.O. Box 5035, O Bridge, N.J. DEAST

BIG MOMEY REPAIRING AUTO WINDSHIELDS. Supplies
and informabion. Grubbs Glass Paich, PO Box 243,
Monticallo. AR 71655, 1-800-243-2213

DALLAS Oflers Perfect Business Opportunity.
Fantastic Eaming Polential With Worldwide Informaton
Metwork System, Exciting Products. No Imvendory. intro-Pak,
§1.00. Renpissance Vison, 10555 St-Hubert Monireal
Quebac H2C 2HE

136 POPULAR MECHANICS

BUYING Tungsten Carbide, Moly, Tantalum. Godd, Sikver,
Platenusm 1-800-321-6014,

FINANCIAL

HAIRPMECES Save § Write Perry King, 2730 Octavia St
San Francisco, CA 84123

OF INTEREST TO ALL

REFINANCE Kil Includes book “Seven Easy Stops for
Aefinancing Your Homa™. Save ihousands on your Mart-
gage. $14.00 + £3.00 55H. Financial Publishing Corp,, Box
24444, Jacksonvilla, FL 32241-4444,

FREE PRIVACY CATALOG, Cash incoma opporiunities.
Secrel loans. New idontity. Eden, Box 8410-PC. Fountain
Valley, CA S2T28. 1-800-338-8484

BEAT HIGH INTEREST! List of low inberest Crodid Card
rssiRrs, credil Hps, and information. Send 310035 1o CREDIT
TREMD, P.0. Bow (564, Sakern, OR 07302



GODDAYE to high insurance preméums! Proven Plan
Gaves £500.00-51500.00, Guarantesad! $6.00, Mchew Entes-
prises, AL 5, Box 192, Gonzalez, TX THE29

COMPUTER-Erase bad credd froe instantly, legally. Fres
details: GoldiPM), 13950 Venlura, Sherman Oaks, CA 91423

HEARING AIDS - GUARANTEED LOWEST PRICES! No
huge commissions. Home iral, lerms, Al makes. Wae're he
oldes!, biggest, best. Custom instrument speciaiists. Free
intormation, 1-800-323-1212. Lioyds-PMC.

5300 month parttima. informative booklet showing how 1o
capitaiize on recycling §9.95. Recycling Publicalions, Bo
273, Sawvage, MN 55378

LOW Fat Cinnamon Roll Recipe, Send $2L.00SASE to; T.
Boswedl, 1623 4th 51.. Colorado Springs, GO 80807

SWEDISH Mazarin Cake recipa Send §2.00. Moms Housa,
P.O. Box 6216, Frankiin, N.H. 03235

INDOOR GROWING. Moneymaker! Greater yield than
ouidoors. Minimal maintenance! §1 gets catalog and 55
Coupon. Higher Yield, 28211-P N.E. Wylle Rd., Camas, WA
SBE0T

FREE HEARING AID CATALDD- Save "9 by mail Wirite
“MoneySavars ", 3G658PM-12 Apache Plume Dr., Paimdale,
CA 53550

FLOWERS, PLANTS & NURSERY
SUPPLIES

FREE HEARING AID CATALDG-HUGE SAVINGS By Mail,
FREE 30-day Trial. Amazing Technology, 5371 Main Strest,
Sulte 335-M8, Ef Segundo, CA S0245. Call 1-800-382-0002

CACTUS, Succubani Caalogue, S0¢ Ower 1,000 variaties.
Hannetta's Nursary, 1345-H M. Brawley, Fresno, CA §3722-
589

WREMANING, BEERMANING, ETC.

FREE! LARGE IMNFORMATIVE CATALOG. Cottage
Brawing, Box 14008-RC. Rochester, NY 14674

BEEAMAKERS-Winemaskers Free Catalog. Fasi Service
Frea Recipes Cellar-M, Box 33825 Seatile, WA 88133
B00-342-18T1

FREE, Homebrowor's catalog, Brewery, 1300 Quinooy,
Minneapols, MM 55413, S00-34T-L042

BEER, WINE make your own. Free calalog, gquality sup-

CONTALT LENSES

RECPES, COONING, ETC.

plies, liant fast service. Bear & Wine Hobby. 180 Hew
Boston Street, Woburm, Mass. 01801, 1-800-523-5423

WHOLESALF Contact Lensas. All Brands. Example: Acu-
vue Disposables-§1700. Bausch & Lomb Softiens-511.00.
1-800-521-3811

MY HUSBAMD'E FAVORITE CAKE from scraich. Easy
mcipe. SASE §2.00. G.L. Publishing, Box 363, Kimbarley,
BC Canada V1A 2YB

TOBALCO

CIGARS, Tobacco, Pipes, Chow. Fros Catalog Ene
Tobacco Co.. 1828 Euclid, Cleveland, Ohio 44115

~“EXPERIMENTER" LABORATORY CHEMICALS GLASS-
WARE., Calslogue 5200 Established 1951 HAGENOW

LABORATORIES, 1302 Washingion, MANITOWOC,
WISCONSIN 5420
TRAVEL AND RESORTS

SAVE 507 On Hotef} Worldwide on business and ples-
sura. Introduciory offer Free details: Travel Connections,
Bax T250M, Edmanton, Albeéra, Canada TSE 8CA.

SPECIAL SERVICES

INFORMATION. On anyihing Ferguson  Ressarch
Speciplists, B0-15 Woodside, Woodsate, New York 11377

FESTIWVE HOLIDAY COOKIES! 5 Favorite Recipes. $300
Kancy Lohs, 301 E Georgia, Gonneligville, PA 15425

DELICIOUS MICROWAVE PRALINES, FUDGE, PEANUT
BRITTLE. $5LSASE, 5102 Olana, Houston, Texas 77032

HEW York Style Cheesecake, Walnut Mocha Torte $3.00
each, 5500 both. Send check SASE to: Auni Martha's
Kitchen, Box 228, Oscoda. Ml 45750

300 ways 1o prepars Chrisimas salsds, sandwiches, an’
stulf for the lolks® Rush 52, salse. Amethystine, Box 368,
East Aurcra, New York 14052

T1 EXOTIC HAWAILAN DFINK RECIPES. $500. Eric
Shimp, TB-507 Puuiki St Kallua - Kona, Hi 96740,

EXCUISITE xmas Cakes and Frull Pudding Recipes,

5300, Scoits, P.0, Bowx 133, Streatsvilke, Ond. Canada, LSM
207,

WINEMAKERS - BEERMAKERS: FREE ILLUFSTRATED

| CATALOG OF SUPPLIES. SEMPLEXN. BOX 1147T8P,

MINMEAPOLES, MINNESOTA 55411

WINEMAKERS - BEERMAKERS - Froe |llusirated Catalog
- Fast Sarvice - Large Selection - VisaMastercard - (816) 254-
0242 - Kraus, Box TBS0-L. independance, Missour B4054

FREE BEERMANING BOOK-Catalog. Finest Equipmant,
Ingredients. Fasi Service! 1-B00-852-0545

FREE CATALDG! GREAT PRICES! FAST SEAVICE!
SEBASTIAN BREWERS SUPPFLY, TTI0 1 AVE, YVERD
BEACH, FL JZ06T. 1-407-588-656

KENTUCKY MOOMSHINE 104 prool - the smoothest
made. Precise plans and recips $1000. P.O. Box 1428,
Cadiz, KY 42211

HANDCRAFTED BEER| Compilete instructonal manual
for beginners. Send 55 00, Surl Brewing, Dept. 110, P.O. Box

| 273 Kula, HI 96T

COOKIE LOVERS 25 DELICIOUS 60 Year Oid Ascipes |

55.00. M.G_F. Enterprisas, Box 1241, Grand Forks, ND S8206-
1241

CHOCOLATE LOVER'S TRIFLE Scrumptious §3 SASE B
Brinagar, Box 1419, Aound Rock, TX TEG80

ENGLISH Kits. Fron Catalog. JHP, Box 3000-

Benrmaking
| 311, Chino, CA §1708. T14-627-3738

SECRETS OF WINEMAMING, Free Catalog. Slaters, Box
118, Port Townaend, Washingion B8368

HERBS - Yohimbine Pau d'Acie Others Catalog $9.00
[Refundable). “One slop cenler " Jude Herba, Box S83PM,
Huntington Station, NY 11746

AUTHENTIC CHINESE RECIPES less fathigher fiber
£5.00. Wok This Way, POB 2T12, Hunlington Beach, CA
82647

ISCOUNT PRICES! Ouality supplies make your o
Cadar Vintages, 92 Porismouth Ave., Exeler, NH 00833, Fres
catalog 1-800-758-5565.

utilities, pickups, vans.

Send check or money order for $4.95 1o :

Popular Mechanics
PO Box 7168
Red Dak, lowa 51591
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PLUS THIS EXCLUSIVE! owners Reports On 16 Popular Cars
And Trucks From The People Who Own Them!

if You Want To Know More About All The New 83 Cars And Light Trucks, You Must Have It!

POPULAR MECHANICS
NEW CAR AND TRUCK
BUYERS GUIDE 1993

Written by the automotive editors of Popular Mechanics, this
is the only publication that contains photos, prices, specs,
options and features for every 1993 car and light truck sold
in America. Every new car—domestics, imports, economy.,
family and sports. Every new truck—minivans, sport/

Iip

OROER NOW FOR JUST $5.95 BY CALLING 1-800-333-4948
OR BY MAIL FOR 54.95 USING THE COUPON ON THIS PAGE
(prices include all shipping, handling and postape.)

Pease alow b8 weelks o defeery,
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COMING NEXT MONTH

Build Your Own Helicopter

Your own helicopter in just two weeks. A
rotorhead design breakthrough opens up a
new world of affordable kit helicopters that
weigh just 300 pounds and fly 100 mph.

On Golden Wheels

Banned from international competition for
eight years, Lotus Sport’s radical, forkless
bicycle finally was allowed in this year's
Olympics, where it struck gold.

Home Survival Guide
Everything you need to know about buying

home insulation. Plus, save a bundle on
| common plumbing repairs.

Time For A Change

The latest super watches tell you when to
come in out of the sun and offer special
features for specific sports.

GM’s New Ponycars

Chevy Camaro and Pontiac Firebird

are totally new from the ground up for
the first time in 11 years. We evaluate the
newest versions.

Cars Of The President

In January, the president-elect will ride to
the steps of the Capitol to take the oath of
office. What will he ride in? Here’s the story
on the special wheels of U.S. presidents.
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The new Silhouette™ gas furnace
from Ruud® stands just 34" tall
and weighs 20% less than a stan-
dard furnace.

But donit let its size fool you
It packs a lot of heating power—
capacities from 50,000 to 150,000 Btu
—all the while saving you money,
thanks to two big factors.

First, the way it's designed. Our
new patented heat exchanger is
built to run quietly, efficiently
comfortably...and compactly And
operating our small wonder are top-
quality electronic furnace controls
and components from world-class
companies like Honeywell.

Second, the way it's fueled: with

- economical natural gas which also happens to be one of the
cleanest, most dependable fuels you can use.

S0 unless you've got space to spare, look into the new Silhouette.
In addlllﬂn to its small size and fuel-saving features, youll find it comes

backed by a 20vyear limited
warranty on the heat exchanger

For more information, call
-800-848-RUUD.

£ 1083 AREEMICAN GAS A5 SOCIETIDN

_S———

Clean natural gas. America's best energy value.









