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RELAX. CAPRICE IS ONE
LUXURY YOU CAN AFFORD.

Putting luxury within your - of stanclard

means has always been a — safety features

Caprice trademark, includes 4-wheel

retains the %

And Caprice anti-lock

brakes (ABS),

traditional ﬁ drivers-side air
alues that have | bag and a “safety
made it = ’ cage” which is
Americas = designed 1o help protect the
best-selling passenger compartment in the
Full-size car. Six-passenger event of a collision. 4 That
comfort. Rear drive. Available wealth
leather seating areas. Ample - A of solid
V8 power. 4 But clearly the ' value and
new Chevrolet Caprice has forward

come a long way Its roomy, thinking

quiet, smooth, comfortable

‘ helped
make the

and aerodynamic.

Its corrosion protection is Caprice Classic LITZ Motor
unsurpassed. It has luxuries Trend's 1991 Car of the Year,
you would expect 1o find But obviously, by any standard,
on many higher-priced it's a lot of car. And one well

cars, And its long list within your means,




ALL THE CAR YOU’VE
EVER WANTED SHOULDN’T COST
ALL THE MONEY YOU'VE
EVER SAVED.

CHEVROLET VALUE

Its a simple idea youll find in

Chevrolets: surprising touches,
thoughtful designs, conveniences
vou'll appreciate every day Like car
doors that lock automatically Or
standard anti-lock brakes (ABS) on
more models than anyone. The
PASS-Key® Security System. Cup
holders. Trunk cargo nets.
Scotchgard™ Fabric Protector on
seats and doors. You get the idea.
It's very simple and very Chevy:

We give you more than youd expect.
No wonder Chevrolets are the cars

more people depend on.

THE HEARTBEAT
OF AMERICA IS
WINNING®
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Every TIME YOU Buy A STANLEY ToOL,
YOU'RE HELPING BUILD THE AMERICAN DREAM.

Buy any tool now, during our
“Help Stanley Build The American
Dream”™ program and we'll donate

money to Habitat for Humanity-

P 4,
Wu--q""“" a not-for-profit,
grass roots organization devoted to

building and renovating homes for

people who otherwise would not be
able to attord one

Just tear obf the Stanley proot-
of-purchase symbol on the package
and drop it into the special n-store
collection boxe Or mail them w
alaniey

You'll not only be doing things
nght, you'll also be |1Li|‘l|111; us do
the right thing. To find out about a
participating dealer near you , call

N DAY T
AL -'|-,.| ]

STANLEY
helps you do things right.
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EDITOR'S
NOTES

® Building your own workshop just the way vou've always wanted it may be
one of the most indulgent things you ever do in this lifetime, but the rational-
ization for it is so perfect. It goes like this: Sure, building my own shop is time
consuming and will cost a few bucks. But once I haveit, I'll be able to handle all
those projects around the house that I've been putting off, like refinishing the
dresser in the bedroom and repairing that dining-room chair. Meanwhile, you

have this great shop set
up just the way you've
always dreamed it.
That's the whole idea
behind Dream Shop
—this year's Wood-
working Guide that
takes you through the
concept, design and
building of the perfect
shop, whatever your
woodworking skill lev-
el. Home Improvement
Editor Steve Willson,
Associate Home Im-
provement Editor Tom
Klenck and Contributor
Neal Barrett help you
be self-indulgent begin-
ning on page 57T. Aok Swan
. . . Just aboul every Ao b —_—

automotive editor in the universe has had a ride in the super-hot Dodge Viper
R/T 10 sports car by now. Even me (see Editor’s Notes, page 4, Sept. '91). But
how many people outside of Chrysler Corp. engineers and executives have
driven the car? I'll answer that for you. Hardly any. But recently, Automo-
tive Editor Tony Swan had the opportunity, and
he made the most of it, Besides the time Swan
spent pinned to the back of the Viper's bucket
seat, he also received a technical briefing from
Roy Sjoberg, the captain of Team Viper, the
eroup of engineers and product planners within
Chrysler bringing this car to market next year.
Go for a ride with Swan beginning on page
5. . .. There are slam dunks, and then there
are slam dunks. Patrick Ewing of the Knicks
putting it through up to his elbows is a slam
dunk. Darryl Dawkins, formerly of the New
Jersey Nets, breaking the backboard glass is a
slam dunk, But the king is MichaelJordan of the
Chicago Bulls. “Air" Jordan has hundreds of dif-
ferent ways of going up and putting it through.
Brooklyn College Professor of physics Peter
Broncazio has made a study of Jordan, Dawkins,
et al., to come up with some scientific reasons
why these guys are capable of performing acts
that seem impossible for mere mortals. Profes-
sor Broneazio tells you how the magic happens

on page 42. Till next time.

oe (ldham

Editorial
Administrative Asst. J i
Asst. to the Editor

Reader Service Dapartment
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Editorial Offices

224 West 57 5t.,
New York, NY 10018

Caromin
A, Novak

SATLING LISTS: From time to time we make oar subscriber
list. availsble to whin sell goodls and ssrviees by ol
gt mach . m:uﬂ mﬂm ke
nat, reoeive rnal
uuﬂtuﬂumﬂ.ﬂwkﬂﬂrm Hﬂﬁm
Serviee, PO, Box TG4, Red Duk, TA S1580-0084

ubihen ey oo, e
HWW'&-mpﬂﬁm
mhmmdmwm
Fopular - mm-ﬂ“ fior proper
ar
i i il
Mﬂh‘uﬂim""'lrln 1 _.Fﬂhﬂl

:

B

POPULAR MECHANICS ® NOVEMBER 1991



Hlack Velvn® Blended Canadian Whisky, 40% Alc. By Yl (B0 Proal] € 1881, Heublein, Inc., Hanfacd, CT.
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reliability your garage door opener

should be screw drive. Ten feet of solid
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we can offer the Pro-Tech® ten-year
warranty.
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and has hundreds of links to break.
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I
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The Classic of Radar Warning by ESCORT

All the

radar detector
you need.

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

PASPAORT frarides alf
the radar warning
Soatwrer you weed. N'
even rmall emangh jo
g pcaxily fovdu @ whirt
Jpockef, so your cavi kake
FASSPONT aedlh yonis
whererer pod Py

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

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

Call today for the classic solution
to your traffic radar problems.

1-800-433-3487

fior Sales & Information
11-800-54%- 108 far Cosiomer Service)

Major credit cards accepred

PASSPORT $199 . sipine

Ohio residents add 5 5% sales tax, Prices higher in Canada

ESCORT
P Depariment 26541
D Microwve Pl
Cincinnati, Ohio 45249

ESCORT.

The world's most advanced radar defeclors.

ONLY SOLD DIRECT FROM OUR FACTORY TO YOU

LT




Ford built today’s
with something important

3

Club Wagon.

The |992 T\ﬁww The spacious new

interior holds everything from a new

All new. Altogether different. instrument panel to available Ford JBL

Everything you want in tomorrow's
passenger van is easy to find.

Just look at today’s New Club Wagon
from Ford.

The new shape is bold, aerodynamic.

And, its been protected with a hard
new chip-resistant primer.

audio systems. "Out Front" engine
placement means more room up front.
An available high-capacity climate-
control system circulates far more air.
Club Wagon's Twin-|I-Beam suspen-
sion provides a smoother ride, while its
body-on-frame construction enhances



Club Wagon
in mind: Tomorrow,

Finally, the 1992 Club
Wagon is backed by
Ford's new warranty—

a 36-month/36,000-mile

Bumperto-Bumper

Warranty with no deductible**

f: - . trailer-towing capa-

2 -

é\ UK bility. This van's

= J maneuverability is
& ‘u Bl better than ever.
The only full-size van with

a driver air bag* Every tomorrow

should be safe. So, Regular Club Wagons
now have a driver air bag to supplement

safety belts. And, all outer seats have
new 3-point safety belts.
Rear anti-lock brakes are standard.

Today's best-selling full-size van really
is filled with news.
Tomorrow is looking very good.

“Air bag effeciivensss depends On woorng your saiely Dol so ahsoeys buckds Lup

* sk your doaler lor & cogy of this limaed

“Bosi-Built™ claim based on an sverage of conaurmes-reported probiems in a senes of
surveys of &l 'B1-91 models desgred and buil in North Amanca. Sales by Divison.

THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS
ARE BUILT FORD TOUGH.



I have never seen a ar-
ticle in PM like “The En-
foreer.” And if I ever do
again, it will be too soon. To
give this much attention to
a handgun is outrageous.
Do you read the papers?
With the entire country
plagued by drive-by shoot-
ings, accidental discharges
and murders for no reason,
the need for handgun con-
trol is overwhelmingly ob-
vious. You might inﬁlude a
paragraph and a photo to
point out the neat mechani-
cal stuff about the weapon,
but don’t try to give read-
ers the impression that
they have to have one to be
the total mechanical know-
it-all. If I wanted a gun
magazine, [ would have
subseribed to one.

If I see another article
like this again in my favor-
ite car/home/appliance/
woodworking magazine,
I'm outta here.

DAVID AVERY JH.
STAMFORD, CT

Thank you for the excellent
presentation of the Gloek 17
pistol. I think that future
guns will use caseless am-
munition that is electrically
ignited. Electric power and
electronies will make so-
phisticated safety systems
practical. We need some-

ject to editing for
format.

Lettersare su
N

LETTERS

thing chemically safer than
lead for bullets and a limit-
ed-range slug, which would
go only so far through the
air before turning to liquid
or powder. In the future,
guns may be designed to
satisfy antigun politicians
rather than hunters and
shooters.

Perhaps the automatic
principle in which power to
reload and fire the weapon
comes from the explosion of
the cartridge will give way
to motor-driven repeaters,
I hope not. I suspect gun
control will become as dead
as sword control because
guns will become obsolete
45 weapons.

WINFIELD MASSIE
SPRING, TX

Congratulations. Your ar-
ticle covered this innova-
tive state-of-the-art, semi-
automatie pistol far more in
depth for the lay reader
than Glock’s advertising lit-
erature and how-to articles
in handgun magazines.
How about one on the new
military Beretta 92-57
DANIEL D. MOYNIHAN
HICKSVILLE, NY

All Aboard

As a small child, our now
10-year-old son, Brandon,
was abgolutely faseinated
with trains. So rather than
build a tree house of some
kind, my husband decided
to design and build a ea-
boose house. It is 6 x 16-ft.
overall, made of treated-
wood platforms, insulated
walls finished with light-
birch paneling, a galva-
nized tin roof and double-
hinged plexiglass windows.
We want to share our
unique project with any
readers who are interested
in the blueprints ($45).
ROGER AND TOOTIE HOOD
525 GLENWOOD TRAIL
SOUTHERN PINES, NC 25387

In Accord

You seem mystified by the
enormous popularity of the
Honda Accord. Perhaps it
is because you and I are car
enthugiasts. This car is not
for us. We are willing to
a higher price and higher
insurance premiums be-
cause we look at driving as
entertainment.
M}r wife clarified this for
fv picking the Accord as
her favorite car. She looks
at driving as a waste of
time. But she wants some-
thing that looks nice, is
comfortable and, above all,
is dependable. She makes
too much sense sometimes.
A g‘ood argument is always
ruined by someone with
logic.
ERICH ROESCHKE
ALBUQUERQUE, NM

You are 1005 out-to-lunch
in calling the Honda Accord
bland. As a former product
and graphic designer, [ con-
sider the Accord classy
and tasteful. Indeed, the
smooth rounded lines and

inteErated look are very
much the wave of the fu-
ture. You need eyeglasses
or development of taste.
The Accord will remain
sleek and pleasing to the
eye long after its garish
contemporaries have be-
g'un to look idiotically dated
and gimmicky. If you ask a
few designers, whose jobs
depend on good taste,
they'll agree with me a lot
more than your cretinous
reviewers.
JOEL ANDERS
VENICE, CA

You never understand that
the average American car
buyer is not going to pur-
chase an exotic sports car.
Your comments in the
Honda Accord Owners Re-
port show a narrow-minded
outlook. Automobile buy-
ers are interested in quali-
ty, reliability, predictabili-
ty, price, value, economy
and comfort. Being the
fastest 0 to 60 mph is not as
important as the ability to
rPImu' turn o page 12)

The caboose house Brandon Hood's father designed and bulit.

10
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Number 13 in a series:

Why cars like yours
race on gasoline like ours.

s an enthusiast,

you know how dif-

ferent race cars
can be from street cars.
But in the Escort World
Challenge, sanctioned by
the Sports Car Club of
America (SCCA), the
race cars gre street cars.
Except for racing safety
gear, they're about the
same as the Corvettes,
Hondas, Eagle Talons,
Mazdas, Mustangs, Olds-
mobiles, Lotuses —and
many other fine makes —
that you may drive off
your dealer’s showroom.

The official U.S.
line for the 1991 World
Challenge series is also a
street gmdutt. It's super-unleaded
System-” Gasoline, just as you can buy
in Texaco stations. And there's an
interesting story in how well it works.

Racing on street gasoline.

Last year, teams in this series were
allowed to run on special-purpose
racing gasoline. When System?
was selected for the World Challenge
this year, some competitors were
concerned about tuning high-
compression, high-performance
engines to race on a street gasoline.
This concern vanished at the first race.
Here's what the racing teams looked
for and found:

Density. Sometimes it's measured
in terms of specific gravity and some-
times as pounds of fuel per gallon.
Either way, the higher a gasoline's
density, the better its mileage is likely
to be. And World Challenge races are
endurance events in which short
pit stops are important. In fact, years
ago some Formula One teams actu-
ally refrigerated gasoline to bring
density up. We don't suggest you go
that far But we do sugft that you
try Texaco System” Gasoline.
While we're making no special
claims, its density met the track needs
of the SCCA teams.

Vapor Pressure. If you've ever

removed the cap
from a jug of gasoline sitting
in the hot sun, you know what this
is. Reid Vapor Pressure (RVP) that is
too high can cause vaporlock and
other evils. In racing, it can slow your
refueling or mislead you into thinking
your fuel cell is full when it isn’t. Spe-
cial-purpose racing gasolines have the
advantage of extra-low vapor pres-
sure if they're not blended for street
use. Yet System® performed well in
the SCCA World Challenge.

Octane. The object of mystique
and myth, octane is simply a rating
system that measures a fuel’s ten-
dency to resist autoignition. Autoig-
nition means knocking in an engine
that doesn't have a knock sensor, or
can lead to power loss in an engine
that has one. Retarding spark reduces
autoignition but robs engines of
horsepower. Yet Mike DuPree, a key
Corvelte engine development
expert, had this to say about the
octane performance of System®: “We
anticipated a much more significant
power loss in changing from racing
gasoline than we actually got. In fact,
we were pleasantly surprised with
Texaco System?”’

Octane appetite control.
Now, we're not making any extrav-

agant octane claims about
it. But it's true that System?
1 contains a patented tech-
nology to help control the
appetite for higher octane
a car may develop as it
grows older, while pro-
viding the highest level
of engine cleanliness.
And System® technology
comes not just in super-
unleaded, not just in plus,
not just in regular—but
m every octane grade.
_ Still think all gasolines

% are the same?

As an enthu-
siast, you may
look to racing
to leam some-
thing
about
your car’s
performance. We do too. And we
don't just look at gasoline perform-
ance. Texaco Anti-Freeze Coolant is
also the official U.S. coolant for
SCCA World Challenge races, where
its main job is to keep the lid on high
engine temperatures, Havoline For-
mula? Motor Oil is an off-the-shelf
product that performs in the Indy car
engines of Mario, Michael, and Jeff
Andretti—and the NASCAR engine
of Davey Allison.

At Texaco, we're as enthusiastic
about our product performance as
you are about your car’s perform-
ance. We race not only to prove our
products, but with an eye toward
improving them. You see, we don't
want to be just another oil company.
We want to be your oil company.

A
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LETTERS (Continued from page 10)

enter traffic flow safely. How fast the
car can negotiate a negative-banked
descending curve is less important
than how easy it is to park. And the in-
strument type is not as important as
the layout. In other words, will the
car serve as Mom's taxi without leav-
ing her on the side of the road? I con-
sidered these things when [ bought an
'87 Honda CRX-HF and an '87 Chrys-
ler LeBaron. Our next car will be an
Accord, even if you can't understand
why they sell so well.
NEDH. GAUDETTE
SANFORD, NC

Home-Run Pointers

and destruction on the enemy in the
minimum time.”

I think this quote says it all for what
our great military and their machines
are expected to do.

JACK MALONE
UVALDE, TX

If Tanguay wants a world with no kill-
ing machines, then I suggest he take
his case to Saddam Hussein. Maybe
after Saddam finishes chopping off his
hands and feet and skinning him alive,
he will then take the time to hear what
Tanguay has to say.
WALLINGTON SIMPSON
POMONA, NY

it is because propane is not competi-
tive in the carburetion market yet.
Distributors were not always less ex-
pensive than dealers or stations, and [
found truck stops to be the most over-
priced facilities.
MANGHAM DAVID LEHR
COLUMELA, MO

I agree with you about propane. Ifen-
gines are set up correctly, there isa
very amall horsepower difference be-
tween LPG and gasoline, In 1978, 1
bought an Oldsmobile 403-cu.-in. cus-
tom station wagon and had it set up to
rin on propane, as well as gasoline. It
now has 207,000 miles on the speed-

I have always
played a variety
of sports, but it is
my enthusiasm
for softball that
makes the winter
seem 50 long. Be-
fore my league
started, a friend

ave me “"The

echanies Of A
Home Run,"” by
Lou Piniella, and
now things have

I switched my
stance from an
even-weight dis-
tribution to a
frunt—tl}:aee Em;\k
to weight
hnﬁl What a ﬁif-
ference. | now
deliver a more
powerful upward
diagonal. The na-
ture of my hitting
has changed from
line drives to hits
that are high and
deep. 5o far, |
have two home
runs, as opposed
to last year when
I had none all

P.B. DON’'T MEAN:

POLYNESIAN BOBSLED

ometer, and the
only repair on the
engine has beena
timing chain re-
placement, 1
don't understand
the government
and automobile
companies that
have gone to the
expense of con-
trolling pollution
and emissions
with little sue-
cess, when the
usge of propane is
such a gsimple and
obvious solution.
PENNYJONES
LASCRUCES, NM

“World Radio,”
was an excellent
article on short-
wave radio. I
want to thank
you for the pub-
licity you have
given to this hob-
by. Most manu-
facturers give lit-
tle information in

their manuals,

season. The per-

ception of my importance to the team

has changed not only in the eyes of my

teammates, but in mine as well,
Thanks, Lou, for the expertise.

MARKWAGNER

MOUNT KISCO, NY

Fighting Back

I was amazed at the letter you re-
ceived about “The Army's Newest
Killer Chopper.” I'm glad we have it
and they don't.

Yes, Mr. Tanguay, war is hell and
can be best summed up by the famous
orders of Gen. George 8. Patton: “To
80 use the means at to inflict the
maximum amount of wounds, death

12

Fill it With Propane

Y our positive report on the use of pro-
as an alternate fuel in “Propane-
owered Buick” is most weleomed.
My Itasea RV is a dual-fuel line-
LP unit, and [ use propane whenever
conditions permit, for it is clean and
easier on the environment. At first 1
was frightened by the explosive repu-
tation of propane, but now I consider
it to be safer than gasoline. My pro-
pane tank is much more durable than
my gasoline one and less likely to rup-
ture in a collision. The negative fea-
ture of using propane, however, is the
pricing. On a recent trip, I found the
prices to be very inconsistent. I guess

and, once hooked
on listening, radio hobbyists do not
know where to go for more informa-
tion. The American Shortwave Lis-
tener's Club (ASWLC) is mainly for
listeners west of the Mississippi,
while the Association of DX Reporter
(ADXR) covers the East., Write to
ADXR, 7008 Plymouth Rd., Balti-
more, MD 21208, or ASWLC, 16182
Ballad Ln., Huntington Beach, CA

92649, STEWART MACKENZIE
HUNTINGTON BEACH, CA
Back To Sea

I enjoyed “Carrier Reborn.” The
SLEP modernization program is an
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excellent , which saves tax-
payers billions and provides the Navy
with modern earriers for the fleet.
However, its future is in question.
The easing of tensions between the
Soviet Union and the United States
has caused the Navy to scale back
plang from 15 to 12 carrier battle

ps.
. hil;anwhi]e, the nuclear ciﬂriﬁr
uilding program continues with the
completion of the USS George Wash-
ington due next year and with plans
to complete the USS John C. Stennis
and USS United States in the late
'80s. This creates a situation of more
aireraft carriers than required. The
SLEP modernization of the carriers

goes around for another try.

Second, the USS Constellation has
been handling heavy jets like the F-14
for years, even before SLEP. I sus-
pect the Constellation had an extra 8
ft. of runway installed to make arrest-
ed landings on the fourth wire a little
less brutal—being the last wire, it
would have less distance available to
stop the landing jet—not because the
F-14 would go over the side.

RON M. ARYEL
PHILADELPHIA, PA

Domesticity

The letter from Ed Parks did not
amuse me. Sure, many Japanese cars

and a great many of the parts bought
in the U.S. are sold by Japanese-
owned guppliers,

Few Americans are employed since
robotics are used, which are also
made in Japan. Buy American before
you lose your job.

WALTER H. WIDMER
UPPER SADDLE RIVER, NJ

My family has owned a 1970 Dodge
Polara, retired with 246,000 miles,
and a 1978 Pontiac LeMans, traded in
at 212,000, and currently owns a 1986
Pontiac 6000, which is still running
flawlessly at 79,000 miles. And by far,
the best of the lot is our luxurious 1989
Olds Cutlass Ciera. My friends who

USS America
and USSJohn F.
Kennedy may be
canceled, while
carriers that
have already
been modern-
ized, such as the
USS Saratoga
that was pictured
in your article,
may be prema-
turely deacti-
vated without
gerving 15 years
after the SLEP
modernization. [
hope Congress
and the Navy
make maximum
use of existing
ships when eon-
gidering the bud-
get for future
building and
modernization
lans.

1 suggest that
no new carriers
be funded during
the 1990s, and
the America and
John F. Kennedy
be placed in
mothballs to be

Bhlary, Ineapoimieg 1961

P.B. DOES MEAN:

LOTS OF REAL PEANUT BUTTER

own small for-
eign cars are
amazed by its
quality and ride.
Luecky once or
twice? Possibly,
Four timesina
row, however, is
more than good
luek. I will eon-
tinue to shop for
the best car for
my family, be it
foreign or domes-
tic, So far it has
alwaye been
American, and as
faras [ can see, it
will continue to

be 0.

TERRY MANKUS
CHICAGO, IL

Showing
Off

When we went to
war in the Per-
sian Gulf, [ have
to admit 1 was
worried that we
wouldn't come
out on top. Many
people question
whether it was

all worth it. And

modernized at a

later date. This would allow the Navy

to reduce the number of carrier battle

groups while making use of modern-
ized carriers.

BRUCE D. WHITCOMB

COLLINSVILLE, IL

I greatly enjoyed your aireraft carrier
SLEP article, but there are a couple
of points that need elarification.
First, barrier nets are only in-
stalled during emergencies when an
approaching aireraft is unable to de-
ploy its arresting hook. It is not used
to cateh airplanes that miss the last
wire. An airplane “boltering” this
way simply becomes airborne and

FPOPULAR MECHANICS ® NOVEMBER 1591

are made in the United States, but he
and others should understand that all
of the manufacturing profits go back
to Japan. This is alzo true with “do-
mestic” parts suppliers. Even though
we require transplant vehicles to use
T5% domestic parts, most come from
the 24() Japanese-controlled suppliers
inthe U.5.
Better buy from the Big Three to
save your future.
PHIL PAULEY
SANJOSE,CA

Ed Parks needs an education. Honda
is not made in the United States. All
magjor parts are constructed in Japan,

some say that we didn't really win,
considering the fact that Saddam
Hussein is still in power. But I believe
we showed the world that the United
St:ahtes is a strong foree to be reckoned
with.

And the videotape your magazine
produced emphasizes that fact even
more. Thanks for clearing up my

doubts,
FREDRICK GOEMAN

OLATHE, K8

T'o buy a copy of the POPULAR ME-
CHANICS video, America’s New War
Machines, call toll-free (800} 888-
4078. Or visit your nearest Kmart or
Wal-Mart store. £}
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75 YEARS AGO: NOVEMBER 1916

TIME MACHINE

Movie Maestro

One motion-picture applica-
tion that flared briefly in Chi-
cago involved replacing an
orchestra conductor with a
baton-waving silver-screen
image. Not only would the
technique capture for poster-
ity the antics of the world's
greatest conductors, but the
larger-than-life images
would spur musicians to peak
performances. What's more,
proponents said, the highly
vigible maestro could allow
promoters Lo muster enor-
mous orchestras with hun-
dreds of instruments,

- Bi Coats

POPULAR
MECHANICS

MAGAZINE

50 YEARS AGO: NOVEMBER 1941

bearing little resemblance to
our artist’s coneept, rolled
into no man’s land that fall,
breaching the trenches and
barbed wire that had bogged
down mobility.

Enter The Tank

They didn't break the bloody
stalemate on the Western
Front, but they did change
the face of war forever. Sev-
eral dozen British tanks,

Bust Bus

The state of [llinois was
building the ultimate police
vehicle—an armed mobile
crime lab, Inside, gear in-
cluded X-ray equipment, a
complete chemistry set, a
ballistics lab, a fingerprint-
ing apparatus, a lie detector
and plenty of crowbars, cut-
ting torches and the like for
getting into erime scenes.
For more active police work,
the vehicle housed a speed-
boat and a hydraulically Lift-
ed machine-gun turret which
could rear through the roof if
bad guys besieged the bus.

25 YEARS AGO: NOVEMBER 1966

Economy Drive ures. Tugging at shoppers’
Car buyers faced the pros- patriotism, carmakers
pect of gasoline rationing, so  broadeast with pride how lit-
fuel economy took on unpree- tle aluminum, chromium and
edented importance. Stingi- other defense-related metals
est among the new 1942 of-  their products contained.

ferings was the diminutive
Crosley, which could cover
almost 50 miles on a gallon,
To sell its bigger sedans,
Detroit touted the
new automatic
transmissions,
dual carburetors

and smaller

rear-axle gear -
ratios as fuel-
saving meas-

Jungle Birds

While Gls and guerrillas
stalked each other through
Vietnam's undergrowth, the
air above was filled with the
widest variety of warplanes
ever mobilized. F-4 Phan-
toms shared the skies with
prop-driven A-1 Skyraider
dive bombers and C-47 gun-
ghips. But perhaps the gutsi-
est missions were flown by
what the Viet Cong called
“little old ladies”—the un-
armed Cessna 0-1 Bird Dogs
that eruised the treetops
seeking targets for their su-
personie brethren.

POPULAR -
MECHANICS

DAN GURNEY TESTS

e Bty S S B o B
- —

Turbo Charger

Could the railroads gain
ground on passenger jets
by investing in turbine
powerplants? [t took new, |
compact helicopter tur-|
bines to make the idea at- |
tractive. Canadian Na- |
tional Railroads ordered |
five turbotrains, which |
featured body-tilting

e .
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T0 FULLY APPRECIATE NORELCO’S INCREDIBLY
CLOSE, COMFORTABLE SHAVE.YOU
HAVE 0 LOOK BENEAIH IHE SIII‘II‘AI:E

[ts amazing, but true.
Norelco’ can actu-
ally shave below skin
level. And equally
amazing, Norelco can
shave you without
the blades even touch-

ing your skin.
mechanismhasbeen  Try the Norelco.

engineered by posi-  And experience the

™= tioning a lifter in front  deepsatisfactionof
of the blade. When __a perfect shave.
! thelifter notchesinto @)s
This feat isaccom-  ahaiy, itliftsit up. Asthe | 19,29
plished witha patented blade cuts it, the hair \SiSE
technology unique shaft can actually drop
inall of shaving. The  back below the skin.
“Liftand Cutnsystem.  The result is an in-
Here,aprecision  credibly close shave.

m And because you can
t'i*ﬂ' = ¢ ra. % shave without the
[ - || blades even touching (:) Norelco

Ha s v Liervases Bueaohas,  your face, tSIncredibly vz yake ciose comfortable.

wiowskinleel.— comfortable. Rort A s Carprton,San 1 G50




zoom SLR

* Intelligent Power Zoom Lens

forincreased creative control

Hexamerous Metering to virtually

eliminate exposure problems

Predictive Auto Focus for perfect shots

of fast action

Image Tracking Mode to lock in desired frame

composition
Clip Mode to help you cover twice the action in half
the time




P LLLETRATIONS BY PALL DMMARE

T

MOORPARK, CA—Streak-
ing through the stratosphere
at Mach 10, the National
Aero-Space Plane will rely
on seramjet engines to burn
fuelin airthat's moving at su-
personic speeds. Engineers
now want to harness the
same principle in a giant can-
non that could jolt payloads
into orbit cheaply.

The future launch system
would feature a Scramaccel-
erator—the most ambitious
in a family of devices known
as ramaccelerators,

Ramaccelerators all work
on the same premise: A tube
several miles long contains a
mix of fuel and oxidizer. At
one ¢nd stands an injector,
such as a gas gun, which fires

a projectile into the tube at

5/ /

roughly 10600 miles per hour.
Asthe projectile races
through the tube, the fuel-
oxidizer mixture slips be-
tween its sidez and the inner
face of the tube. Shock waves
touch off supersonic combus-
tion of this mixture. Expand-
ing combustion gases push
against the projectile’s after-
body, boosting it to speeds
greater than Mach 15. At the
tube's end, the projectile
pops through a diaphragm
and shoots into space,
Research began at the
University of Washington,
but is now worldwide. A
Seramaccelerator prototype

v Abe Dore

tand Echitor: Greng Pope
Contixiton. Prilg Cheeny, AMike Fillor
Qlineer Fuits

ECH UPDAIE

News Of Tomorrows’s Technology Today

ramjet Cannon Aims For Orbit

Hypersonic Sc

is currently undergoing tests

Heat-shield-enshrouded space

with 5-ounece projectiles at  payload gains hypersonic
NASA contractor Advanced momentum as gases ignite
behind it In Scramaccelerator.

Projects Research, Ine.

Highlights This Month
M World's Smartest Bat—\Vinged |
submunition hunts down moving tanks.

B Eye On The Storm—Camera scopes out
tornadoes from space.

M Being There—\irtual-reality games for
chemists and arcade jocks.

B Air Rockets—Future missiles convert to
ramjets.

B Mine Reader—Airborne infrared scanner |
spots buried explosives. |
M Ship Of Tools—Navy's newest floating

' oceanographic laboratory.

POPULAR MECHANICS ® NOVEMBER 1991

{More Tech Update on page 20)
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Only two six-pass
planet can give you

. Standard driver’s airbag.

2. Owner’s Choice of
7 year/70,000 mile powertrain or
3 year/36,000 mile bumper-to-
bumper warranty.”
3. Available automatic transmission.
4. Power steering.
5. Power brakes.
6. Intermittent wipers.
7. Dual remote mirrors.
8. Child-protection rear door locks.
9. Steel-belted radial tires.
10. Front-wheel drive.
11. Electronic fuel injection.
12. Gas-charged struts & shocks.
13. Electronic ignition.
14. Electronic digital clock.
15. Counterbalanced hood.
16. Visor vanity mirrors.
17. Luxury steering wheel.
18. Deluxe wheel covers.
19. Cloth & vinyl reclining seats.
20. Bodyside molding.

21. Aero-style halogen headlamps.
22. Clear coat paint,

23. Available split bench with
dual armrests.

24. Full interior carpeting.

25. Child-restraint tether anchors.
26. Bodyside paint stripes.

27. Fuel cap tether.

28. Front & rear anti-sway bars.

29. Dashboard cubby bin &
lockable glove box.

30. Single key locks with valet key.
31. Bumper rub strips.

32. Flash-to-pass.

33. Maintenance-free battery.

34. Day/night rearview mirror.

35. Compact spare tire.

36. Side window demisters.

37. Counterbalanced-shaft engine.
38. Trip odometer.

Total $12,129"




enger carson the
so much for so little.

Plus...

for only $430:

39. Air conditioning,

40. Electronic speed control.

41. Four-speaker stereo system.,
42. Tilt steering column.

43. Electric rear window defroster.
44. Tinted glass.

45. Front & rear floor mats.

Preferred Package 22D :v

Grand Total $12,559"
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Dodge Spirit

AW 1 o A

Dodge Spirit and
Plymouth Acclaim start out with
an impressive list of standards -
including a driver's airbag and a
warranty choice no other manufac-
turer offers. And even when you
load them with options, they're still terrific values.

To make sure you get a Spirit or Acclaim with all the
equipment you see here...at the nght price”...simply ask your
dealer to show you vehicles with Preferred Package 22D.

Better yet, take this ad with you.

Rediscover American Value.
Call 1-800-92-ADVANTAGE for a free product brochure.

Advantage: A
Chrysler

Plymouti |

Swmmyomans 1LY (M LENSE.XT VOUR DODGE O8 PLMOUTI DN ALER, neble up for sy
*MSRP compatisens of 1092 Spintkcciaim with 220 Phy, and availabla b-passenger

T L® sy 191 compuiive  passenger

mited warmanties, resinciors & detals &t dealer. Excludes normal maime-

¥ cars with mantioned teatures. Bouip. levels
nance, adjustmants & wear flems, “MSRP &t ime of printing exciudas tax & des!. chags
_-'nﬁ.-g Claret Rad paint shown, §77 e

i —
s=all .-
m am . A
Plymouth Acclaim
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Tornado
Detector

CNCINITAS, CA—A sim-
ple device mounted on a geo-
stationary weather satellite
could give authorities as
much a5 256 minutes to notify
population centers that a tor-
nado is likely to form.

Called a cloud-top radiom-
eter, the instrument takes
advantage of the fact that
just before the onzet of a se-
vere storm the tops of dlouds
rize rapidly. A small elec-
| tronie camera peers through

one of six different spectral

filters that allow it to monitor
diserete depths of the atmos-
phere, a technigue called

“sounding.” A stepper motor

drives a wheel that positions
| each spectral filter in front

FILTER
WHEEL

CCD CAMERA

af the camera lens.

Meanwhile, a peinting mir
ror, ddjusted by ground con-
trollers, shifts the camera’s
focus to trouble spots. Data
shunted to Earth details
cloud eventsin 1 km % 1 km
ground footprints. The de-
vice can distinguish between
cloud motions that signal the
formation of & tornado or a
severe hailstorm, say its
developers.

About the size of an office
wastebasket, the sensor
weighs less than 25 pounds
and uses less than 50 watts of
power. Space Instruments,
Ine., developed the device
under a NASA small-busm-
ness grant.

Cloud-top radiometer can |

detect telltale cloud movement
before tomadoes begin,

-

Viruality arcade game has display visor that tracks head motion,

Electric Thrust_

REDMOND, WA—When
ATET's Telstar 4 communi-
cations satellite goes up in
1992, it will uze an electric
arcjet thruster to help hold
itself locked in geosynehro-
nous orbit. The small station-
keeping thruster will em-
bhody the first space-based
demonstration of the new
i i-'l"]'l.ni||u|£:l.'.

passing through the are
quickly heat up and expand
aguinst the nozzle, providing
a specific impulse higher
than that attained by conven-
tional rocket thrusters.
NASA and the Strategic
Defense Initiative Office are
funding research to develop
high-powered arcjets fueled
by hydrogen.

Virtual Vertical Takeoff

LEICESTER, ENGLAND
—Virtual-reality (VR) tech-
nology continues to nudge
arcade games eloser to true
flight simulation. The latest
manifestation—hbilled as the
first pure VR areade pame
—is Virtuality, a system that
WS Ill‘\'i"‘l‘f[l'l:"l_l I:I;\' il Hlllil.”
British company called W
Industries,

The player “flies” a Harri-
er-type vertical-takeoff jet
(an intergalactic space-cruis-
er version is also available).
A wraparound visor fitted

with two color liquid-crystal
displays provides stereo-
scopic vision.

Magnetic sensors monitor
head movements and shift
the display scene according-
ly. Four speakers in the visor
provide quadraphonic sound.
Players can compete or team
up, using visor-mounted mi-
ori Ij'Jh--]IE'-wI'n-L'u111I1ﬁ11r'|il.':l1lE'.

The Japanese were Lthe
first to try Virtuality outside |
the United Kingdom, U.S,
distribution is expected by
the end of this vear.

PAA ILLESTRATION BY ADODLPH E BROT

In an arcjet, a direet-
current electric are leaps be-
tween g cathode and an an-
ode to heat the decompaosi-
tion products of hydrazine
propellant. The arc begins at
asmall bottleneck and fans
out across the thruster noz-
gle, which acts as part of
the ancde. Propellant gases

20
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Arcjet [left) will provide station-keeping on
Telstar 4, to be launched next year.

{More Tech Update an page 24)










We Put A Lot Of Energy

Into Our Batterie

At Rayovac, we devote our encr-
gy and resources toward continually
improving all our batteries. That's why
Ravovac batteries are chosen for some
of life’s most demanding situations.

For instance, our batteries re-
ceived the prestigious honor of being
chosen to power a computerized
back-up system on the Space Shuttle’s
main engine.

And, because Ravovac batteries
have proven such reliable performers
in extreme temperatures, they were
used in backpack radios in Operation
Desert Storm.

Our ability to condense power
into a small yet powerful form
has made us the number one manu-
facturer of hearing aid batteries in
the world.

Given the facts, a Rayovac bat-
tery that performs this well under
extreme conditions will give you
optimum performance at home. In
fact, all of our energy goes into mak-
ing sure of it.

When Performance Really Counts.
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Tank Spanker
LOS ANGELES, CA—Soon
enemy tanks will no longer
be able simply to pick up and
scoot away from Army rock-
et attacks. A new submuni-
tion developed by Northrop
and subcontractor Raytheon
will hunt down armored vehi-
eles on the move deep behind
enemy lines.

The 44-pound Brilliant
Anti-Tank weapon, or BAT,
will drop from rockets or the
still-classified stealth cruise
missile known as the Tri-Ser-
viee Standoff Attack Missile,

Asthe BAT descends, four
wings, tipped with acoustic
sensors, will unfold, along
with four curved tail fins. A
nose-mounted infrared sen-
sor will also contribute to the
tank hunt.

Roughly a yard long and 5
in. in diameter, the unpow-
ered weapon is tipped with a

shaped-charge warhead.
The BAT program, man-

aged by Redstone Arsenal,

has now entered the engi-

neering and manufacturing
development phase. Produe-
tion should begin in the late
HEUIER

-

BAT submunition
uses acoustic and
Infrared sensors to Iero

In on moving tanks.

3

ALBUQUERQUE, NM—
The scorching temperatures
of hypersonic atmospheric
travel can addle radar in the
nose of a missile or space-
craft. To guantify heat-in-
duced radar error, research-
ers are turning to apparatus
originally built to help devel-
op solar power,

The National Solar Ther-
mal Test Faeility at Sandia
National Laboratories fea-
tures 220 Sun-tracking mir-
rors that can train up to 250
Watls on a square centimeter
anid bake targets to tempera-
tures of more than 900° F,

Field of Sun-tracking mirrors
replicates aerodynamic heating
of missile’s radar.

A team from Johns Hop-
kins University sponsored
by the Army and Navy, has
been using the facility to
heat-test a missile radome.
Knowing how homing errors
relate to temperature, engi-
neers can introduce correc-
tive circuitry into the missile
guidance system.

Sandia personnel also have
run tests, mimicking atmos-
pherie reentry, on a radar
antenna designed for the Na-
tional Aero-Space Plane,

Molecular Docking Arm

CHAPEL HILL, NC—
Chemists can explore their
atomic world and feel the
forees that rule molecular be-
havior, tharks to a virtual-re-
ality system built at the Uni-
versity of North Carolina,
The heart of the apparatus
is a ceiling-mounted robotic
arm, salvaged from a radio-
active-waste handling sys-

force feedback, which causes
the arm to jerk forward or re-
sist the uzer's motion. Only
when the molecules are prop-
erly aligned will they lock
into unison.

Chemists can use this vid-
eogame approach to design
pharmaceuticals and test
their interaction with mole-
cules in the human body.

tem. The user
wears 3D glasses
and watches a big
sereen while grasp-
ing the arm’s pistol-
grip end effector.
Wielding the arm
like a jovstick, a
chemist can swing
one computer-gen-
erated image of a
molecule around
another,

The aim is to
“dock"” the mole-
cules, but it isn't
easy: Attractive
and repulsive
forces between at-
oms in the two mol-
ecules show up as

Robotic arm shifts
computer images
of molecules and
duplicates atomic
forces.
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~ INTRODUCING THE
- OF ULIRA-PERFOR

Ihese days, it seems that almost evervone claims to Some may be true exotics, only doven on fin
have the ultimarte performance tire. While others are designed to be dnven dmly,

Its usually a top-of-the-prce-tange tire round.

And it comes with the inference that it is the best tir [t is for all of these reasons that Goodvear is

ever made for every performance car, ducmg a lamily of ulira-performance radials,
In much simpler nmes, when performance car Working closely with many of the world’s leading car

ers and ¢ NENeers took a much less v .II1:.'|..| di IEners ind chassis ¢ BINecrs nas ed Goodvear to this
nach, this claim was improbable ew performance-specific approach.
Today, it's simply langhable. And each m ||:|'-- r of the new Eagle G5 ta
Today, performance cars are simply oo vared, with instant approval
In engine size, ty power and placement
[n drive svstems: front-drive, rear-drive, or both E
I'here may be seats for vwo, four, or five,
( il.l'-'1|'- II|n| SLISPETIAION SYSTOTNS may vary trivm |.'-| F .I;..II. (r5-A was
‘Computer Controlled™ to Formula One-derived Ferran, tor use on the vi




EAGLE GS FAMILY:
ERADIALS.

I'he Asymmetric design allows more tread contact on
the outer shoulders, maximizing dry lateral acceleration.
INITIAL SEZE AVAILABILITY: 235

E A G

I'he Eagle GS-D is a unidirecnional radial, designed
tor vear-round performance in the wet and dry.

The unidirectional design gives supenor hydroplaning
resistance and excellent wet handling,

The Eagle GS-Disonginal equipmenton the Lotus Elan;
Lexus SC400; Tovota Supra Turbo; and the 1992 Porsche
Carrera 2 and 4.

INTTIAL SIZE AVAILABILITY: 205/ 457K 1A; 208/85ZR 14 225/507R 16;

225/ 55K 1693

o

The Eagle GG5-C is both asymmetric and unidire

This gives you very progressive handling charactenstics
on both wet and dry surfaces.

There 15 exceptional traction.

The nde quality is excellent.
I'read noise 1s low,

There is superior resistance to hyvdroplaning, both
straight-line and in comers.
The Eagle G5-C has been chosen as the exclusive tire
for all new 1992 Corvertes, including the ZR-1.
S0ZR15 7R

NITIAL SIZ

i

AVAILABILIT




WHAT THE COMPETITION
NOW HAS TO AIM FOR.

“The first thing 1 noticed was the ride. The GS-C
seemed to soak up harshness quite a bit more. It absorbed
the sharp edges of the pavement much better.”

“The other big thing you notice
is the response the tire
has, the forgivingness.”

The “eeambaet puagel™ The “vomtact patch™ The “cometact patch™ dGriP was also noticed.
rllr-F‘N‘ IL-OJH‘:I" Ceh-A of the .ll'...ill,,'f:' GE-CL i the Eaple G5-D U“der power, fo thf
comers.” T
Trying to fly with the Eagles can be exhausting work. “] noticed we had a lot s el
Just ask any of our competitors. more forward bite.”
They've never really managed to catch up to the Eagle *It wasn't just the grip.
“Gatorback,” our first unidirec- The construction of the

tire would help tum the
car even more as [ wound
more into the steering.”

“The GS-C was more Both of these performance cars
consistent from lap to come with Eagle GS wltra-
lap, much more drivable.” performance madials

“I'HAD A LOT MORE FUN”

“You could roll the car into the
comer, turn the car in, and not shake
the car loose as much”

“It was a lot more progressive
as far as handling the car and
handling corrections.”

S0 just in all aspects, the tire
seemed to be much, much berter”
*1 had a lot more fun driving
the G5-Cr
e Which, all in all, is the
one thing we're sure
we're never going
to hear from our
competition.

tional performance tire.
Now we've gone the
competition three better.
So you can imagine just how
nervous they must feel reading this.
You've read of the immediate
acceptance of the new Eagle GS
family by some of the best-known  pMid-Obhio nace track, where 4
and most desirable name plates Rick Mears put the Eagle 2
in the world: GS-C to the test,
Ferran. Corvette. Lotus. Lexus. Porsche. Toyota.
Now here are some quotes from four-ime Indy 500
winner Rick Mears.
He drove a 1992 Corvette ZR-1 on Goodyear Eagle
GS-C radials at Mid-Ohio race track.
{Rick owns a ZR-1, on Eagle “Gatorbacks" and is
very familiar with Mid-Ohio.)
“I COULDN'T BELIEVE THE DIFFERENCE”
“The original Gatorback is a great tire. So |
couldn’t believe the difference between them.”
“There is really no comparison. The ,
GS-C is just a gain in almost every direction.”  §
& :
Rick Mears, four-time Iidy 500 wirner and ownter of the
first-ever production Corette ZR-1.

The Toyeta Sufrea Turno

GOODFYEAR

THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM.




Dream Boat
For Science

MOSE POINT, MI—The lat-
est marine machine for 1.5,
oeeanographers is a state-
of-the-art 274-ft., 3250-ton
vesgel christened the M/V
Thomas G. Thompson,

Built by Halter Marine
Shipyard, the Thompson
features a dynamic position-
ingsystem that loeks the ship
within a 300-ft. radius and a
Krupp Altas multibeam so-
nar system that ean probe
down to 50,000 fi.

The ship's main deck and
lab floors have 2-ft.-sq. grids
of sockets that accommodate
hardware for temporary
walls and fixtures, This en-
ables quick rearrangement

Spud Light

COLUMBUS, OH—The latest targets
for laser beams aren’t compact dises or
missiles—they're groceries. Battelle
Columbus, the contract research lab-
oratory, has come up with a fast, effi-
cient way of cleaning away the skin from
vegetables: continuous-wave carbon-di-
oxide lasers

The technique isn't designed for
household kitchens but for large com-
mercial food processors such as the Hol,
Heing Company, whieh holds the pat-
ent. A conveyor belt moves the produce
under a spinning mirrored wheel which

ll-L'l‘ii]'IlI.lL"I'ii.E ih{,"] 8.

for new missions, addressing
a frequent complaint of

Mﬂ‘hm.

Thv l'IiILl‘]"Hlt‘. nt“m'muh
ington opers ates the ship un-
der the Navy's aegis.

L 'Il"_"...

Thomas G. Thompson features
maodular lab space surrounded
by working decks.

is peppered by three lasers. The beams,
reflecting off the wheel, sweep back and
forth across the vegetables, vaporizing
the skin.

Because carbon-dioxide laser beams
are absorbed by water, they burn off the
dry skin but are quenched when they hit
the moist flesh of the veretable,

The lasers could replace the messy,
time-consuming technique currently
used—a pressure-cooker method that
literally blows the skin off, wasting 15%
of the product. Battelle is evaluating the
process on different foods,

Laser beam vaporizes potato skin but
leaves underlying meat undamaged.

onstrator (CWDD) will com-
bine an unprecedented high
average current with the
punch of a negatively
charged deuterium ion.
While other accelerators can
move heavier ions, none ean
move enough of them to
match the CWDD's multiple-

Heavy-Duty Particle Beam

ARGONNE, IL—Under the
HllhrltU"- of the Strategic De-
fense Command, Argonne
National Laboratories will
goon run a particle accelera-

tor that will unleash a fierce
barrage of heavy ions.
Under construction by
Grumman Corp., the Contin-
uous Wave Deuterium Dem-

milliamp current,

When complete, the ma-
chine will have applications
ranging from producing neu-
trons or short-lived medical
radioisotopes in abundance
to serving as a model for a
possible future space-based
particle-beam weapon.

TRINITY BARINE GROUF PHOTO
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OWDD will have highest average current yet achieved for heavy
ions. lon injector [left) s already complete.
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Rockets
Breathe Air

MeGREGOR, TX—In order
to squeeze as much range out
of its missiles as possible, the
Air Foree is sponsoring re-
search into a 2-stage rocket
engine that converts into a
jet after the first stage has
exhausted its fuel,

The air-breathing rocket,
under development by Her-
cules Aerospace, functions
as a conventional solid-fuel
| baoster while the first stage
is burning. Once the first-
stage propellant is spent,
however, the second stage, a
gas generator, beging releas-

ing fuel into the empty cham-
ber through a variable-flow
valve, Meanwhile, twin air
seoops, which also act as

TECH

T

o

VALIVE-COMNTROL
JIEL ECTROMICS
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Ajr-breathing rocket starts out as solid-fuel booster,
then breathes alr during second stage.

INTERSTAGE

WARIARLE-FLOW
VALVE

TFIRST STAGE
AL BOOSTER

FIRST STAGE
GAS GENERATOR AS COMBLISTOR
L= -

B s =i
AlR—" — i
INLET ALCTUATOR SYSTEM

rudders, channel air into the

booster chamber, which now

acts as a combustor,
Because the second stage

uses oxygen from air instead
of carrying oxidizer, the
rocket can hold more fuel and
cover more ground,

LAWRENCE LVERMODEE PHOTO

LIVERMORE, CA—A helicopter may
seem an unlikely vantage point to comb

the landscape for buried mines, but 5§

physicists at Lawrence Livermore Na-
tional Laboratories have developed
technology that will allow them to do
Jjust that.

The key is a dual-band infraved sensor
that captures seil-temperature varia-
tions. Because buried objects warm up
and cool off at different rates than the
surrounding soil, the deviee can single
out topsoil that radiates an anomalous
temperature signature. The nitrogen-
cooled instrument can detect tempera-

ture variations as small as a third of a
degree Fahrenheit.

The zeanner generates color-coded
maps of the terrain that the helicopter
has covered. Using a pattern-recogni-
tion algorithm, a computer can then dis-
tinguish buried ohjects by their shapes.
| The technique, developed under

funding from the Defense Advanced
Research Projects Agency (DARPA),
is arefinement of a methodology used to
locate buried archeological artifacts.
Future efforts will focus on integrating
the infrared scanner with other remote-
sensing gear.

Dual-band infrared scanner peers out of
helicopter seeking buried Land mines.

High-Flying Ozone Watcher

KENNEDY SPACE CEN-
TER, FL—Although NASA
has recently launched space-
craft to study the atmos-
pheres of other planets, the
agency hasn't lofted one to
probe our own atmosphere
gince 1984, But for the next
three years, the Upper At-
mosphere Research Satellite

-

(UARS) will train a battery
of sensorg on the gases that
swirl between 6 and 60 miles
ahove Earth’s surface,

While UARS can't see the
ozone-layer holes that open
aver polar regions, it will
track industrial chlorofluore-
carbons and their effects on
ozone, The key instrument

for this task is a spectrome-
ter cooled to -436° F with a

neon. Other sensors will
clock high-altitude wind

160-pound block of frozen speeds, measare ultraviolet

GE FHIOTOAND ILLLSTRATION

il il

—— -

m a15000-  rays from the Sun anil exani-

pound sateilite, ine charged particles.

will orbit 375 At press time, the probe

miles up. looking a5 slated for an October
| down at Earth’s  jonlqyment from the Space

| Shuttle Discovery.
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RESERVE OFFICERS" TRAINING CORPS

You've got the potential. But it’ll take confidence,
initiative and sell-discipline to really bring it out.

Army ROTC is a college elective that'll help you
develop those leadership skills, for success in college
and in the military or civilian world beyond.

Class time is about 2 to 4 hours per weelk. And in most
cases, you're under no obligation until junior year.

Shouldn't you find out more about ROTC? Call 1-800-
USA-ROTC. Or contact your local University Professor
of Military Science. It's your move.

[LEAgE i)

Ne

26
ARMY ROTC

THE SMARTEST COLLEGE
COURSE YOU CAN TAKE.
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“ Introducing The Winston
Flavor Seal™ pack.

It holds in moisture
10 times better for peak
freshness and a smoother;
milder taste.

It virtually seals air
out to eliminate stale or dry
cigarettes.

That means consistent

flavor and quahly—puck
| affer packs 5
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SURGEON GENERAL'S WAHNIHE. Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.



STIREET

Roads and cars that think together may be the key to
a freewheeling future.

BY DAVID W FREEMAN: PM lllustration by John Berkey

® Long celebrated as a symbol of person-
al freedom and of a carefree, exuberant
lifestyle, the automobile is losing its ap-
peal for many Americans. The reason is
simple: traffie,

Between 1950 and 1986, the U.S. popu-
lation increased by about 60%, vet during

AUTD DRIVE MODE ON  wpee - o =

e

the same period the number of automo-
biles grew by almost 257%. Once a prob-
lem only in big cities, traffic is now caus-
ing headaches across the nation. In fact,
so fierce is congestion nowadays that on
urban interstates designed for speed,
nearly two-thirds of rush-hour traffic



ﬁukes along at less than 35 miles per
our. Frustration has grown to the
point that many Americans now con-
sider traffic a bigger threat to the
country than unemployment, over-
population or crime.

Ironically—but not happily—the
sAMme § limits that once seemed
needlessly restrictive are now hope-
lessly optimistic. These days, drivers
are happy just to get out of Second
gear,

Various proposals have been of-
fered for easing our national gridlock.
Environmentalists recommend driv-
ing less and relying instead on walk-
ing, riding a bike or using mass tran-
git. Lay more pavement, urges the
construction lobby. To date, howev-
er, neither of these approaches has
demonstrated much promise.

Despite their frustration, Ameri-
cans seem reluctant to be pried from
their cars, and undeveloped land has
become so precious that burying it un-
der additional highways verges on the
criminal.

Dumb cars/dumb highways

A growing number of transportation
experts see a solution simply in mak-
ing better use of highways already in

34

place. Doing so is impossible now,
these experts maintain, not because
drivers or urban planners are dumb,
but because cars and highways are.
This argument is not without merit.
Digital engine controls, antilock
brakes, digital dashboards and other
examples of high-tech automotive
hardware notwithstanding, a first-
generation personal computer boasts
more brainpower than many cars now
on the road. Likewise, highways have
changed little since 1956, when Presi-
dent Eisenhower ushered in the mod-
ern era of transportation by signing
the Federal Interstate Highway Act.
Making vehicles and highways in-
telligent is by no means a new idea.
General Motors and Ford first popu-
larized “modern highways" at the
1939 New York World's Fair, and
government officials and industry ex-
ecutives have been proposing varia-
tions on the theme ever since. Count-
less studies were done, ecountless
papers written, and one experimental
technology gave way to another, Still,
implementation proved elusive. And
research and development came to a
virtual standstill in the 19708, when
federal funding all but disappeared.
Over the past year, however, the

P ILLLGTRATION B JEFF MANGIAT

¥
i
]
-
=
&
e
u
L ]
1]
wr
]
)
-
(=
-
L]
-

(LTt

picture has brightened considerably.
Spurred by intensifying foreign com-
petition and steadily worsening traf-
fic, Congress increased federal sup-

rt from $2.3 to 320 million between
Eos:;al years "90 and "91. The appropria-
tion for "92 will almost eertainly sur-
pass $150 million. Decades of hand-
wringing is at last giving way to
action, bringing forth a family of tech-
nologies known collectively as Intel-
ligent Vehicle/Highway Systems
(IVHS).

First-generation IVHS will be lim-
ited primarily to traffic-control sys-
tems that monitor conditions on the
roads in a particular eity and to driver
information systems that keep driv-
ers informed of changing traffic pat-
terns. Later, IVHS will provide for
automatic spacing of vehicles on the
highway and then collision avoidanece,
Uﬁimataly, highway travel will be
automated from entrance ramp to exit
ramp. A motorist will simply push the
appropriate button on an electronic
console inside the car to indicate the
desired destination. The computer
will then determine the fastest route
to, say, the office, taking into account
information about current traffic. The
motorist still must drive the car in the
current manner as long as he remains
on surface streets. Once he is safely
on an interstate or similar through-
way, the car takes over.

Following a brief diagnostic check
of on-board systems (including
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whether there's enough gasoline in
the tank to complete the trip), the
driver can remove his hands from the
steering wheel and his feet from the
pedals. As the car speeds along, he
can sit back and read, type a memo on
a laptop computer—even indulge ina
catnap. The car automatically locates
and joins a platoon of vehicles headed
in the same direction. When it is time
to exit the highway, the car beeps to
alert the driver that he is soon to take
control. To ensure that he is ready for
the transition, he must enter a nu-
mencal code into a dashboard keypad.
f)ert-a predict that full vehicle con-
ill bring the average speed dur-
ing a commute from 30 to 40 miles per
hour up to 75 miles per hour.

First steps

Weaving together the first threads of
these future networks are a number
of pilot projects now under way
around the world. Three separate ve-
hicle-navigation systems have been
extensively tested in Tokyo, and such
systems are now under evaluation in
Berlin, London and elsewhere.

The largest single programis PRO-
METHEUS, a 7-year, $875-million
effort undertaken by a consortium of
European government agencies and
automakers. PROMETHEUS stands
for Programme for European Traffic
with H:jghest Efficiency and Unprec-
edented Safety and aims not only to
heighten efficiency on European
roads, where the average speed has
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fallen to & mere 9 miles per hour, but
also to halve the annual toll of fatali-
ties, currently at 55,000,

Central to PROMETHEUS is a
network of road sensors capable of
communicating via radio with passing
vehicles. Motorists punch in their ini-
tial location and destination upon slid-
ing behind the wheel. Sensors alon
the route pick up this information anﬁ
route it to a central station, where
computers rebroadeast signals to the
car. These signals, showing up as di-
rectional arrows on the dashboard, in-
dicate the best route to take.

With the resurgence of funding in
the United States, several efforts are
now gearing up to compete with PRO-
METHEUS, both in scale and in so-
phistication. The first fully operation-
al IVHS route in this country isa
“smart corridor” along a 13-mile
streteh of Los Angeles's Santa Moniea
Freeway, among the busiest sections
of freeway in the country. This $1.7-
million project, undertaken by GM,
the federal Degurtment of Transpor-
tation and the California Department
of Transportation, seeks to determine
the effectiveness of on-board naviga-
tion systems. A secondary goal is to
determine whether interacting with
the system is detrimental to safety.

Each of the 25 Pathfinder cars is
equipped with $10,000 of equipment
—a 4-in, computer monitor on the
dashboard, a compass on the rear
deck, wheel-motion sensors, and, in
the trunk, a radio transceiver and an
optical disk containing maps of high-

In an WVHS network of the near future, cars
radio location and speed data to a central
station, where it Is combined with police
reports and sensor signals to form an

overall traffic picture. This Is radiced back
to the cars and then overlayed on digital
map data to determine the best route.

ways and surface roads throughout
the corridor. Before starting a trip, a
Pathfinder driver keys in his original
location and his desired destination,
The appropriate map is automatieally
displayed on the scereen, and the car's
psition appears as a tiny blip. This
Elip remains stationary as the car
moves, but the map moves to stay
current with the car's location. Elec-
tronic gear in the trunk monitors
heading changes and wheel rotation
to fix the car's current position on the
map. Although simple, Pathfinder’s
dead-reckoning, map-matching tech-
nology is quite accurate, and any
mistakes ean easily be corrected by
punching a few buttons on the moni-
tor. The maps can be viewed on a vari-
ety of scales, permitting fast, efficient
navigation even on unfamiliar roads.
Periodieally, the vehicle reports its
position, speed and heading to the
CalTrans Traffic Control Center.
There, information on traffic flow is
obtained from a variety of sources, in-
cluding updates from other Pathfind-
er vehicles, police accident reports,
data from loop sensors buried in the
roadways and real-time video from
cameras placed along the corridor.
Onece each minute, this information is
relayed back to the Pathfinder vehi-
cle, where it is displayed graphically,
textually or, if the driver so desires,

i5
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STREET SMARTS

with simulated voice. If the system
works as intended, the driver will use
this information to bypass heavy con-
gestion by selecting an alternate
route. Pathfinder will last one vear.
A more ambitious project, dubbed
TravTek, gets under way along Inter-
state 4 in Orlandoe, Florida, sometime
in 1992. Like Pathfinder, this $8-mil-
lion, 3-year effort will involve GM
cars with on-board videosereens, a
microcomputer and radio gear. But
more vehicles will be used (100 versus
25), and instead of merely being in-
formed about traffic snarls, motorists
will be shown the best route to a par-
ticular destination. Moreover, partic-
ipants in the program will have in-
stant aceess to community calendars,
emergency services and information
on restaurants and hotels—sort of a
rudimentary Yellow Pages.
America's largest IVHS effort was
launched this summer in the north-
western suburbs of Chicago. Sched-
uled to begin operation throughout a
200-zq.-mile area in early 1993, the
$35- to $40-million project will involve
up to 5000 cars. Each will be equipped
with a global positioning satellite re-
ceiver, which provides more consis-
tently accurate location information

than the dead-reckoning systems
used elsewhere. The Motorola-de-
signed in-car electronics package will
also include an optical-disk map data-
base, dead-reckoning gear and a user
interface with a color videoscreen and
synthesized voice outputs. A dynamie
information transceiver would main-
tain radio contact with a traffic infor-
mation center, allowing the car's com-
puter to constantly update the best
route toits destination.

Transportation experts are gener-
ally sanguine about the prospects of
these early IVHS efforts. But even if
the technology proves feasible, these
experiments may fail psychologically
—no one knows whether motorists
are willing to be advised by a comput-
er screen. A report of congestion
ahead may not be sufficient impetus
for a driver to forsake the main road
for unfamiliar—and potentially dan-
gerous—side roads.

Farther on up the road

Pathfinder, TravTek and Advance
are examples of motorist information
services, the least spectacular among
three different applications of [VHS
technology. The other two types of
IVHS applications are vision enhance-

TravTek system now being built into 100 Oldsmaobile Troféos uses the car's stock color CRT
for map readouts. Steering wheel buttons allow driver Inputs while in motion.

ment and advanced vehicle controls.

At first, vision enhancement will
use radar, sonar or even laser beams
to spot unseen obstacles at the sides
and rear of the vehicle, Drivers will be
warned via symbols projected onto
the windshield or rearview mirror, on
a dashboard videoscreen or with
simulated speech over loudspeakers.
Similar systems using infrared beams
will extend a driver’s vision at night-
time, or in heavy fog or precipitation.
Next: computer vision. Instead of
peering through the windshield, driv-
ers will watch computer-generated
“yirtual” representations of the road
on videoscreens. Eventually, com-
puter vision will supplant human vi-
gion altogether, much as it has in cer-
tain forms of manufacturing. With
virtually no input from the driver, the
computer will spot obstacles and oth-
er potential dangers, and then steer
around them safely.

The first systems toactually relieve
the driver of some measure of control
over his car will probably be adaptive
cruise-control systems. Now under
development at the University of Cal-
ifornia and elsewhere, these use radar
or possibly pattern-recognition tech-
nology to monitor the pogition of other
vehicles on the road. If the car ahead
changes speed, the system reacts by
audibly warning the driver of an incip-
ient colligion, or by automatieally ap-
plyving the brakes or accelerator.

Eventually, adaptive cruise control
will enable an entire platoon or “road
train” of ears to move together ina
single, unbroken and orderly proces-
sion. In one scenario, cars entering
the highway would hook up with cars
headed in the same direction and trav-
el along with minimal input from the
driver. Platoons of vehicles at 100-ft.
intervals traveling at 80 miles per
hour could conceivably increase the
carrying capacity of a highway by sev-
enfold, according to recent studies.

There's no doubt that smart cars
and highways are on the way. With-
out them, America's love affair with
the automobile will soon be trans-
formed from a cliché into a misnomer.
Allthat remains to be seenis when the
technology will begin to appear, how
effective it will be and who will profit
from it. On that last point, the news
may be bad unless the UU.S. transpor-
tation community continues toward a
more streamlined approach to IVHS
research and development, “"More
than half the cars on California high-
ways are foreign built,” points out
Robert Parsons, an industry consul-
tant and former DOT official. “If
American industry doesn't act soon on
IVHS, we might find ourselves driv-
ing on foreign streets.” |
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OWNERS REPORT

Brand-new shape, same old virtues.
BY MICHAEL LAMM, Contributing Editor; PM Photos by Roy Attaway

® Change comes slowly in
Chevy's full-size Caprice

line. The last major redesign
occurred in 1977, when the
cars were significantly re-
duced in size. So when a new
edition of this all-American
standard finally came along
for 1991, we immediately
started getting in touch with
the new owners, to see how
this dramatic styling depar-
ture would rate.

And we emerged with the
feeling that Chevrolet's
product planners have struck a well-
conceived balance between new and
tried-and-true,

Fundamentally, the Caprice blends
old with new. Although it's 2 in. long-
er and 2 in. wider, it still uses the
same chassis, with body-on-frame
construction and rear-wheel drive. It
also carries over Chevy's solidly es-
tablished small-block V&, in this case
the 170-hp 5.0-liter with throttle-
body fuel injection. The only available
transmission is the L60 4-speed over-
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drive automatic with lockup torque
converter. Air eonditioning and most
power-assisted equipment remain
standard.

On the new side of the ledger, the
redesigned Caprice also offers anti-
lock brakes, a driver's airbag and 3-
point shoulder harnesses—front and
rear—as standard equipment. The
restyled body improves the Caprice’s
aerodynamic efficiency by 27%, going
from a barnlike Cd of 0,42 to 0,33,

The new Caprice affords driver and

| passengers a better view of
what's going on, with 50%
more glass area, The base
wheels and tires are wider,
and power-steering assist
has been recalibrated to im-
prove road feel,

More glass and more
sheetmetal add up to more
weight—at 3900 pounds, the
new Caprice is about 300

wunds heavier than the old.

hat's a lot of weight, but it

was interesting to learn that

many of the Caprice owners

in our survey viewed it as a plus in the
old road-hugging sense,

The new Caprice comes in only two
body styles—sedan and station wag-
on. The 2-door is history. The wagon,
with seating for up to eight, is similar
in form to the Buick Roadmaster and
Oldzmobile Custom Cruizer. All
three of these full-size wagons share
mechanical components and even
some sheetmetal,

Our questionnaires revealed some
interesting information about the

iz




new Caprice owners. For example,
nearly half of them are 65 or older.
That’s not the audience Chevrolet had
in mind for the new body style. The
product planners were hoping to at-
tract a yuppier crowd.

We also learned which features the
owners valued most, and found that
they're not the ones we've come to ex-
pect from younger owners. The new
car's styling, though positively re-
ceived, wasn't the big persuader it is
with so many cars. What Caprice
owners value is just what they've al-
ways valued: a big, roomy, traditional
American car with storage torival a
warehouse, a feeling of safety and the
sense of cruising down the highway in
a Barcalounger—a car that's worth its
asking price and holds its resale val-
ue. The Caprice delivers on all counts,

Asked whether they'd buy the
same make and model again, 72.1% of
our owners said yes, a very solid re-
sponse. And most of the would-buy-
again group told us they wouldn't be
interested in any of Chevy's smaller

Whesl-mounted airbag became standard
equipment in Caprice redesign.

sedans, like the Corsica or even the
Lumina. We are talking Caprice faith-
ful here. We might even be on toa new
kind of cult car,

This is not a group to be seduced by
sports-car handling. Nevertheless,
65% of the owners in our survey or-
dered either the F41 or FE2 suspen-
sion option. The F41 handling pack-
age adds a very modest 349 to the
bottom line. The FE2 is part of the
towing package. Both come with
meatier tires, stiffer shocks and hefti-
er antiroll bars.

Chewvy's 5.0-liter pushrod VB insplred
confidence of Caprice owners in survey.

We conelude from this that Caprice
traditionalists do put some stock in a
car's ability to respond. Overall, the
Caprice’s handling ranked fourth on
the list of owners' specific likes.

The Caprice's fuel economy left
most owners smiling. EPA ratings for
this car are 17 mpg city/26 highway,
but our respondents beat the city
number by 10% at 18.6 mpg. On the
highway, though, the real-world Ca-
%ric'e came in 0.7 mpg less than the

PA projection.

Not surprisingly, roominess and

SUMMARY OF 1991 CHEVROLET CAPRICE OWNERS REPORTS*
Total miles driven; 3,107,966  Stylin 4.8 Averuge .48  Denler repairs satisfactory?
Average miles driven: 6274 comifort 86,9 Poor 0.6 Yes TT.0%
Purchase price: Handling 314 Comfort opinion, front sents: No 2.0

Average 18,354 Roominess 20.7 Excellent 65.6% Dealer service opinion:

Range $13, A& Eeon 15.8 Good 0.8 Excellent 427%
Avg. mpg, city/hwy: 15,6253 Specific dislikes: Avernge 28 43.1
Why did you choose the Caprice? Noeomplaints 17.8% FPoor 0.9 Average 83

i 43 4% Scueaks and rattlos 6.6 Comfori oplnion, rear seals: Poor 4.9

Orwned other Chevrolets  34.7 Boring instrument pans| b.9 Excellent 58.5% Number of vehicles owned:

Size 16.5 Paint quality 6.9 Good 356 This vehicle only 13.4%

Rear-wheel drive 1£.2 Dioora too heavy, bulky Bl Average 1.6 Two vehiches 424

Chevrolet VB 8.4 Fuel sconomy fi.1 FPoar 0.3 Three vehickea 14.0

Price/value 8.4 Quuality of materials 5.1  Mechanical trouble? Four or more 104
Model choice: Suggested changes: No 66.%% Principal driver:

Caprice Classic TB.6%  Nochanges LT  Yes 3.1 Mule A5.A4%

Standard Caprice 21.5 Hevise instrument | AE What type of trouhle? Enqual 3L6

optbons: More manageahls 3.8 Electrical problems 22 8% Female 2.0
wr dour lscks 8. 6% Improve horn buttons a8 Tmlmﬂufun 14.0 Age distribution of owners:

Preferred package No. 1 BLT Redues dashtop glare 3.8 Engine oil leaks 12.3 Under 28 0.6%

Preferred package No. 2 T7.1 Reduce windshield glare i Wheel alignment A B0-49 veurs 14.5

um sound eystem 24 Eliminate squeaks, ratiles 3.5 Brake squeal 8.8 Sik-plus B9

Hanedling suspension 65.0 Improve fuel econom 45 Halky power door locks 7.0  Based an your experience, would

Limited slip 619 Improve overall quahty ab Ehiﬂ—]:lﬂ'l:ﬂll’ﬁmml 7.0 youbuya Caprice agnin?

Leather upholatery 286  Workmanship opinion: [¥id vou repair it yoursel T Yeu T21%
Specific likes: Exeallont 49.9% Na B6.0% Mayhs: 19.4

Ride 4E5%  Good TR Yes 15 No A5
* Percentages might not equal 100% due to rounding up or insuTcient data.
= Station wagon and LTequudulu not available at u“m of srvey.
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ride quality got excellent reviews
from virtually all our owners, as did
interior eomfort. Those wide seats
make this car a favorite for family va-
eations, and the 23-gallon fuel tank (22
gniion& in the wagon) provided good
driving range between fillups. The
owners in our survey also gave us pos-
itive comments on the Caprice's tow-
ing performance.

Of course, even Ameriea's classic
can gkip a heartbeat now and again.
For example, while most owners ac-
knowledged that dealers treated
them right, many felt they had to go
back to the shop for repairs too often.
Fully a third of our sample group re-
ported mechanical pruﬁiemﬁ, com-
pared with only 20% for the 1991
Buick LeSabre (see Owners Report,
page 39, June "91).

Quick fixes

The Caprice's most common head-
aches were electrical, and required
only one trip to the dealer to fixin 77%
of all cases reported, Like the buy-
again index, that's a good mark, and
surveyed owners gave overall dealer
service a combined good or excellent
rating of 85.8%.

Early-production Caprices had
problems with water leaks due to ill-
fitting door and trunk seals, Window
moldings, too, would sometimes ride
down in their channels and allow wa-
ter to seep through into the cabin.

Several owners complained that
trunk space was smaller than in
previous Caprices. That's because the

e tire, which bolts to the center of
the trunk floor, took up valuable
space.

A handful noted that the fabrie
seats, Scotchgarded at the factory,
felt sticky if the driver or passenger
was wearing shorts. Another minor-
ity complaint had to do with the front
doors, which seemed heavy and un-
wieldy on sloping driveways or hill-
sides to some owners. Wheel covers,
held on by plastie clips, were easy to
knock off against curbs. And a num-
ber of drivers offered wry congratula-
tions to Chevy for its success in hiding
the two small horn buttons.

Warm feelings

But those criticisms paled beside the
warm feelings most Caprice owners
expressed for their vehicles. Size
and weight notwithstanding, they
seemed to regard this ear as a design
that's totally up to date in technology,
safety and styling.

And perhaps even more important,
they seemed united in their conviction
that the Chevy Caprice beats all of its
competitors in terms of roominess,
comfort, reliability, durability and
dollar va]ue. ™
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Radical styling and past Chevy experience heip to sell the new Caprice.

EDITORS REPORT

@ Although we've accumulated lots
of Caprice seattime, thanks largely to
our recently completed long-term
evaluation (page 32, June '91), this
Owners Report gave us a chance to
spend some time with the Caprice
LTZ. When we returned it, we were
convinced that this is the Caprice
we'd most like to own.

The heart of the LTZ optionisa
suspension package designed to
make this big sedan a little more re-
sponsive in terms of handling. Specif-
ic elements are stiffer shock valving,
higher spring rates, a rear antiroll bar
and a heavier-than-stock front antiroll
bar. Tires are 235/70V-15 Eagle
GT+4s, compared to the standard
Caprica's 215/75-158, and there are
bigger drum brakes, with cooling fins,
atthe rear, 11.0 in. versus 9.5.

Chevy has quickened up the LTZ's
steering, reducing the number of
turns lock to lock from 3.16 to 3.08,
and the level of power assist has
been reduced, improving feel.

What all this adds up to is a Caprice
that's much more responsive, with
mare roll stiffness and consequent
reduction in weight transfar.

it's also a little quicker than the rest
of the Caprice lineup. Chevy has
achieved this without doing anything
under the hood—the LTZ's 5.0-liter
V8 is rated the same as the standard
Caprice. However, the LTZ rolls out
with a 3.23:1 rear axle ratio, consider-
ably lower than the stock 2.56:1 and
peppier than even the 3.08:1 that
goes with the towing package.

While this adda a few rpm to the
LTZ's engine speeds in highway

Our Kind Of Caprice

cruising, it has no effect on fuel econ-
omy, and it knocks a few tenths off the
LTZ's 0-to-60-mph performance. The
standard Caprice manages this runin
about 10.5 seconds, while the LTZ
gets the job done in the high 9-sec-
ond range. That's not exactly neck-
snapping, but it's not bad for a 2-ton
sedan.

Elsewhere, the LTZ has the same
virtues that our Caprice owners love
s0 well—lots of space inside, living-
room comfort, solid construction and
world-class reliability. Solidity is a
quality that has long set this car apart
from most family sedans. Our long-
term Caprice absorbed all sorts of
MNew York City punishment with never
a squeak or rattle, and other encoun-
ters with the new model, including the
LTZ, suggest that Chevy has done
well in carrying this most important
trait forward to the new generation.

As for reliability, there's something
to be said for an engine with almost
four decades of development behind
it. Chevy's evergreaen small-block V8
may not have quartets of valves or
duets of overhead camshafts, but it's
guiet, smooth, torquey and unbreak-
abla. About the only criticism we can
level is excessive intake noise al
wide-open throttie.

As we said, the LTZ is our kind of
Caprice. But with or without the LTZ
opfion, it's easy to understand why
owners love this big Chavy. It com-
bines the best qualities of another
age in American motoring with a
wholly contemporary standard of du-
rability. How many of today's cars do
the sama? —Tony Swan

19



 Howdoyouimprove on

The New LeSabre

Buick LeSabre has earned an
enviable reputation for quality, Of
course, that didn't stop the people
at Buick from striving to make
LeSabre even better,

Safer

The new LeSabre offers the

safety of anti-lock brakes (ABS), as

a symbol for que
You mak

well as a standard driver-side air And the spacious trunk is easily
bag supplemental restraint. accessible, thanks to the new low

Roomier

LeSabre’'s
6-passenger
seating now
gives you even
greater front
headroom and
rear legroom.

liftover design.

Quieter
LeSabre's
aerodynamic
new exterior
is one designed
to please both
your eyes and




the car that became ;
ty In America’
t better.

ears. Wind noise is reduced to a qualities that make the new Buick see your Buick dealer and enjoy a
whisper, while special acoustical LeSabre even better, please call test drive today.
insulation all but banishes road 1-800-531-1115.
noise from the interior. Or better yet, we invite you to
More Powerful

"

The LeSabre's 3800 V6 engine
now offers even more horsepower.

Yet it gets an EPA estimate of 18 BUICK ,
miles per gallon city/28 highway. the Nmi r? };‘nr‘;]bé.::g: e

To learn more about the
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Come fly with us, say
the NBA's best players.
Here’s how.

BY PETER BRANCAZIO

® The slam dunk invariably brings a
basketball crowd roaring to its feet
and, more often than not, the player
making the shot will follow it with a
pumped fist or some other display of
self-congratulation. But just how im-
portant is the slam dunk as an offen-
sive weapon? [s it great basketball or
just showmanship? How much skill is
required to be a suceessful dunker?

The seientific study of any phenom-
enon normally begins with the de-
scription and elassification of its
forms. In this case, careful observa-
tion reveals that slam dunks actually
fall into a relatively simple set of cate-
gories. The basic slam dunk begins
with the shooter getting the ball on a
pass or rebound within 3 ft. of the bas-
ket, requiring, at most, one step to
get to the hoop. The ball may be deliv-
ered one- or 2-handed with varying
degrees of force, ranging from a gen-
tle dropped-in dunk to a resounding 2-
handed overhead slam.

The next level of dunkmanship is
the alley-oop. In this play, the player
catehes a pass in midair above the rim
and jams it home. Requiring unspo-
ken communication between passer
and receiver, an aceurately thrown
pass and a well-timed leap and recep-
tion by the jammer, a perfectly exe-
cuted alley-oop is a thing of beauty,

The take-it-to-the-hoop or flying
slam dunk represents an even higher
level of skill. Here, the player must
move horizontally as well as vertical-
ly, and the shot must be taken off the
dribble. (In a game, the player is gen-
erally allowed to take two steps be-
tween his last dribble and the takeoff
for the shot. ) This move calls for good
acceleration and quick, instinetive
body movements in addition to great
leaping ability.

The last and most spectacular vari-
ety is the freestyle slam dunk. Here,
the player is not required to dribble
the ball or face a defender, so his per-
formance is limited only by physical
skill and imagination. A player can
show off moves that he rarely gets to
use in a game because they are too bi-
zarre, too difficult or just plain illegal.
The best freestyle slam dunks involve
an amazing array of windmills, dou-
ble-pumps, 3608, tomahawks and the
sometimes unnameable,

The slam dunk was unknown in the
early days of professional basketball,

Peter Brancazio is a professor of physics at
Brookiyn College and is the author of the
book Sports Science.
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THE MECHANICS OF ASLAM DUNK

Many of the players of the 1940s and
'60s were quite capable of dunking the
ball, but to do so was to invite retalia-
tion, either by having your legs taken
out from under you on the way down,
or by getting whacked later on with
an elbow or forearm when the referee
wasn't looking, In those prehistoric
days, a slam dunk was considered an
insult that had to be answered.

The entrance of Wilt Chamberlain
into the NBA in 1959 represented a
key evolutionary turning point. At 7
ft. 2in., Wilt could dunk the ball easi-
ly, and it soon became his ealling card.
With his great physical strength and
remarkable agility for a man of his
size, Chamberlain was virtually un-
sm?pahle. Even the best defenders
could only hope to deny him position
under the hoop onee in a while,

The slam dunk’s rising popularity
was due to the founding of a rival pro-
fessional league, the American Bas-
ketball Association, in 1967, In an ef-
fort to attract fans, the new league
emphasized a more wide-open, offen-
sively minded game. The great star of
the ABA was Julius Erving, whois to
slam dunking what Mozart is to classi-
cal music. With his huge hands, Er-
ving could hold a basketball as if it
were a grapefruit. Whether in the
open court on a fast break, or in the
half court against one or more defend-
ers, the Doctor's graceful, soaring
moves to the hoop redefined the
standards of the slam dunk. Erving's
signature move was his tomahawk
dunk in which he brandished the ball
overhead—arm fully extended—as
he approached the hoop. With the

merger of the two leagues in 1976, Dr.
J was able to bring his game to a na-
tionwide audience. His success and
popularity inspired others to develop
their own slam-dunk repertoire.

Today, nearly every NBA player
can slam dunk, and the move has be-
come almost commonplace. Virtually
every team has at least one great fly-
ing dunker. The Portland Trailblaz-
ers have Clyde “The Glide” Drexler.
The Utah Jazz have the “Mailman,”
Karl Malone. The Boston Celtics have
Dee Brown, last year's winner of the
NBA's Slam Dunk contest. The list of
great dunkers is a long one. However,
it is generally agreed that to this day,
only two players—Michael Jordan of
the Chicago Bulls and Dominique Wil-
kins of the Atlanta Hawks—have sur-
passed Erving in terms of the spectac-
ular, mind-bending move,

Physical requirements

What are the physical attributes
needed to be able to dunk a basket-
ball? The obvious requirement is, of
course, that you have to be able to get
the basketball over the edge of a 10-
ft.-high rim. This, in turn, calls for a
combination of body height and jum
ing ability. It is also extremely helpful
to be able to palm—grip securely with
one hand—the ball. While it is not im-
posgible to dunk the ball if you can't
palm it, the variety and ereativity of
your dunks will be limited.

As @ minimum requirement, you
have to get your wrist to rim level in
order to dunk the ball. This means
that the sum of your standing reach
and vertical leap must be 10 ft. 6in. or
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High Flyer

@ Michae| Jordan of the Chicago Bulls
is acknowledged as today's premier
slam dunker, as well as perhaps the Na-
tional Basketball Association’s besl
player. As such. Jordan has an arsenal
of dunks at his command. Yet, they basi-
cally fall within four classifications. As
seen in the accompanying photographs
of Jordan (trom left to right), there is the
basic slam dunk from a standing
position, the alley-oop dunk olf a
pass, the flying slam dunk after spin-
ning through defenders and the free-
slyle slam dunk.

The freestyle dunk is the most instine-
five and creative of moves to the basket
Jordan himself noles that he doesn't
know what he's going fo do until atter his
feet have left the ground. Good eleva-
fion and the ability to shoot while on the
way down conftribute to Jordan's saem-
ing ability 1o dety the laws of gravity

While freestyle dunking is perhagps the
most visually exciting, the powsarful, fly-
ing slam dunk is perhaps the most day-
aslating since it signals a serious break-
down in the opposition’'s defense

a4
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more. Your standing reach is essen-
tially the distance from the floor to the
tips of your fingers when you are
reaching upward from a standing po-
sition. Using some basic observations
about human anatomy, we can devise
an approximate formula that relates
vertical reach to body height. The
length of the average person's arm is
about half the distance from his shoul-
der to the floor. If we take a person’s
body height in inches (H), subtract
the distance from the top of the head
to the shoulder (about 12 in., on aver-
age), and then add back half of this
distance (about one arm’s length), we
arrive at the formula: R = 3(H-12)/2,
where R is the individual's standing
reach in inches. The chart on page 44
ghows what the ealeulated vertieal
reach should be for different body
heights. As we can see, a T-footer's
vertical reach should take him to
within 1 ft. of the rim.

The difference between your verti-
cal reach and 10 ft. 6 in.—the mini-
mum height that must be attained for
a successful dunk—must be made up
by jumping. The third column in the
chart shows the vertical leap in inches
required for a player of a given body
height to dunk the ball. For example,
a 6-footer with a standing vertical
reach of T ft. 6 in. must have a vertical
leap of at least 36 in. to get into dunk-
ing range. All of the numbers in the
chart are approximate. Actual values
will vary according to body type.

What constitutes a good vertical
leap? The average playground bas-
ketball player has a vertical leap in
the 18- to 24-in, range. Anything in

the 24- to 36-in, range is considered to
be unusual, and any vertical leap over
36 in. is exceptional. The best vertical
leap ever recorded for a basketball
player is 48 in., set by Darrell Griffith
ofthe UtahJazz in 1976. In the history
of the NBA, probably only a handful
of players have had vertical leaps ex-
ceeding 42 in. Mozt of the great acro-
batic dunkers, like Jprdan and Wil-
kins, are in the 36- to 40-in. range.

If you would like to know what your
own vertical leap is, you can measure
it fairly easily. Just stand facing a
wall, extend your arm upward and
make a mark with a pencil or piece of
chalk. This is your vertical reach.
Now jump vertically as high as you
can, making a second mark on the
wall. The difference between the two
marks is your vertical leap.

Given the size and athletic ability of
any hoopster good enough to make it
tothe NBA, oreven for that matter to
any top-ranked Division [ college
team, we should not be overly im-
pressed by anyone 6 ft. 6 in. or more
being able to dunk. All they need is
fairly ordinary leaping ability. It's far
more impressive to see someone dunk
a ball when they're 6 ft. to & ft. 3 in.
having a leap of 30 to 33 in.

Given this eriterion, perhaps the
most amazing dunker in professional
basketball is not Wilkins or Jordan,
but none other than Spud Webb, also
of the Hawks. Listed at 5 ft. 7 in.,
Webb has a vertieal leap in the 42- to
45-in. range. Or consider David
Thompson, who played for the Den-
ver Nuggets in the late "70s and "80s,
Standing 6 ft. 4 in., with a vertical
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leap of 42 in., Thompson was capable
of lifting a basketball a foot and a half

above the rim.

Hang time

To players and fans alike, the great
slam dunkers appear to be airborne
for seconds at a time and seem to hang
in the air almost at will. In truth, their
flight times are surprisingly short.
According to the laws of physics, an
athlete's hang time depends entirely
on his upward speed at the moment of
takeoff and cannot be extended once
he is airborne.

In fact, hang time and vertical leap
are mathematically related. The for-
mula relating the vertical leap V
{measured in inchez) to the hang time
T (measured in seconds) is V = 48%,
According to this equation, a vertical
leap of 48 in. translates to a hang time
of exactly 1 second. A 36-in. vertical
leap corresponds to a hang time of
(.87 second. Asunbelievable as it may
seem, the great high flyers of the
NBA perform their greatest moves in
the space of %, to ¥, of a second. No
amall part of Jordan's greatness is the
fact that he seems to cover enormous
horizontal distances in the air. He ac-
centuates this illusion by releasing his
shots on the way down, rather than at
the peak of his trajectory.

Clearly, it's not a big deal for almost
any NBA player to dunk a basketball.
So why are fans so excited by the sight
of T-footers like Patrick Ewing of the
New York Knicks or David Robinson
of the San Antonio Spurs jamming
one down? And why do the players
get so turned on by what for them is
really not a difficult accomplishment?

It's easy to understand why the
fans are so impressed. After all, the
act of dunking a basketball is far be-
yond the capability of the average
spectator, who is as likely to dunk a
ball as he is to set foot on the Moon.

As for the players, they are all
large, well-built individuals, capable
of acts of great physical strength.
Yet, shooting a basketball almost al-
ways requires a soft touch, calling for
a carefully modulated and rather gen-
tle application of foree rather than an
explosion of brute strength.

Slam dunking a basketball is per-
haps the only opportunity a player
ever gets to really unload in a game.
To be able to break through the con-
fines of a tight pressure defense, to
get cloze enough to the basket with
the ball in your hands, and to go up
and over a tough defender and throw
the ball down through the hoop with
as much foree as you please just plain
feels good. When a great player un-
loads, it can be both intimidating and
inspiring. ™
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Shaking down an all-new fleet.
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e our last report (see page
ane '91), we’va had an nlmurﬂt

- "l.ntnl turnover in our long-term
test fleet. Our Ford Escort GT
and Toyota Previa minivan are
the only holdovers, and this re-
port will be the Escort’s final
chapter,

Meanwhile, we have five new-
comers: a Dodge Dakota VE,
Sunzuki Swift GT, Chevy C2500
pickup, Buick Park Avenue Ultra
and an Oldsmobile Cuatlass Su-
E'reme with GM's new 205-hp

win Dual Cam V6.

Dodge Dakota
s vs

at you're looking at here—
a V8 engine in a compact pickup—is a neat idea,
und we're surprised peither Ford nor GM have
followed suit.

While the 318-cu.-in. V8 doesn't offer much
| more grunt than the Vb engines powering its
rivals—165 hp at 4000 rpm, 250 ft.-1h. of torque
at 2400—there's enough to give this nifty mid-
size hauler good punch off the line and plenty of
low énd for 4-wheel driving in the dirt,

There's also enough muscle for hefty towing
asgignments—the VE-powered Dakota carriesa
maximum tow rating of G700 pounds. However,
the faney Sport package ineludes a nice-looking
rear bumper that has to be removed if vou want
to mount a Class I11 hitch,

Accordingly, our Dakota has been relegated
to local hauling chores, a couple trips into the
New Jersey Pine Barrens and lots of just lookin’
good around the New York suburbs. It's per-
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fm’m&d well through the i‘i'.'r'h miles we've aceu-

mulated so far, although as we went to press, a
minor oil leak showed up, Fuel economy has
averaged out at 19.2 mpyr. —Tony Swan

Buick Park Avenue Ultra
Ordinarily, we piek up our long-term test cars at
the manufacturer's headquarters, but we took
possession of our Park Avenue Ultra at Ray
Lathem Buick in Detroit. This pave Buick a
chance to showease its 20-minute delivery rou-
tine, with the salesperson taking us through ev-
ery working part of the car.

Thiz rundown on all the little features helps
owners extract the most from their new car,
Ordinarily, vou would have to read the owner's
manual to get most of this information.

The Lathem salesman told us he'd call back
the next day and also the following week, to see
how the car was performing,

He mude good on both promises.

Aside from two nail-flattened tires,
the only prablem we've had through
the first 4785 miles was a broken fas-
tener that allowed the ear's fuel lines

to dangle below the passenger-side
rocker panel.

Beyvond that, we've enjoyed the
Ultra's excellent road manners and
‘-'it|.r|'!‘h comfort. We nri-.-t::inru:ily finel
ourselves wishing for a little more
power from the 3500 V6 engine, Buick
has cured this for '92 by offering a
| supercharged version.

But we're impressed with the car's
economy—close to 23 miles per gallon
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overall. And the Park Avenue Ultra

£ quiet, —Jim Dunne
Oldsmobile Cutilass
Supreme

Our Olds has been languishing in the
driveway the past few days, thanks to
ana'c system that packed up on one of
the hottest days (of course) in a hot
New York summer.

Agide from that, the only problem
we've had with our Cutlass Supreme
in 6730 miles is a small piece of door
trim that's vanished.

Balanced against that very minor
irritation is the performance of the
3.4-liter Twin Dual Cam V6 engine,
Not only is there plenty of peak horse-
power, there's also impressive low-
end torque for a multivalve, and the
electronically controlled transaxle
makes the most of it—you always
seem to be in the right gear,

The Deleo-Moraine ABS VI anti-
lock-brake system, GM’s new low-
cost setup, continues to astonish us
with its performance. You need this
svstem on whatever car vou drive.

Economy has varied from 16 mpgin
NYC traffic to over 25 on the open
road. We're sure the car is capable of
better, but the engine keeps us de-

,.'.._-,:_-..ul.-'li'

bl.'._-!:hﬂl'l'l"—"

SUZUKI SWIFT GT

cam Mazda-supplied engine is proba-
bly mueh closer to its peak horse-
power rating of 125,

Fuel economy has also improved as
the engine has loosened up, and our
average for the entire year-long test
i 31.7T mpg. We think that's pretty
impressive for a car that sees a fair
amount of spirited driving.

The Escort invites this kind of driv-
ing. We've found that it performs ona
par with its small sport coupe rivals,
cars like the Chevy Cavalier Z24, for
example, or the Toyota Corolla GT-5,

About the only two persistent com-
plaints in the loghook concern the
geats, which become uncomfortable

prioritizing mpg in favor of get up and
go. The 3.4 has more than its share of
this commodity. —Mike Allen

Ford Escort GT

With 15,697 miles on the clock, our
Escort GT is headed for home. And in
some Ways, it's a better car than when
we picked it up. Most of these ways
have to do with performance. The
shifting has lost any hint of notchi-
ness, and the 1.6-liter 16-valve twin-

after about 3 hours, and the clutch en-
gagement, which isn't as smooth as
we'd like. But on balanes, the Egcort
looks like a value in a small GT—
good handling, good power, good
ride, good looks and exeellent du-
rability. —Rick Titus

Suzuki Swift GT

There are herds of competent little
commuter cars around these days
{ Please turn to page 155)
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® Supercool image to the contrary,
the ho sport of the 'His, in-line
ghkating, finitely not the lates
port from ultra-hip California. 2
it a recent trend from slick-and-quick
New York, In-line skates have ]u ey

ar s
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905 on in-line sk

around sinee the early 1980s and orig

nated in the Midwest. '
veloped d= a way for
and eross-country ski

training into the off-
For several Years

WEE ( E1-

|J|

s Lo extend
n.
. i sl number

of pung-ho winter athletes had in-
lines all to themzelves, But, eventual-
Iv, the rest of the world canght on. In
1954, III.|'I- about 20,000 pairs of in-
lines were in use. Today, about a mil-
lion |-:a'.r'~._||l| over ULS. pavement,




We decided it was time to find out
what in-lining was all about and, in
the process, test five hot models from
the top manufacturers. For a month
and a half, the PM test team bladed
over roads, sidewalks and bike paths
in skate-to-skate comparison runs.
‘While no hard data could be produced,
we discovered that differences in de-
sign and performance were evident.
We established rankable categories
and added up the results,

Bauer XT/7

As goon as you slip on the XT/7, it's
clear that Bauer, a leading name inice
skates, knows boots. While others in
the industry move toward ski-boot
fasteners, the X'T/7 features both con-
ventional laces and a ratchet buckle.
This system offers the best of both
worlds for comfort and support. The
laces do the tightening, while the
buckle firms up the ankle.

The XT/7 was also strong in dura-
bility and rolling ease. The high score
in durability comes from the ultra-
sturdy glass-reinforced nylon com-
posite used in the shell. Another
strong point for the XT/7 is weight.
It's the lightest in the test.

Bauer's hard-rubber brake stop
takes longerto grip than other skates,
but this was the only nit we could find
to pick, and the stop can be easily re-
placed. Overall, in the rapidly evolv-
ing field of in-line skates, the XT/7 is
currently at the head of the class,

CLOTHIFOAM
INMER LINER

2-PIECE LURETHAME
OUTER SHELL

HINGED ANKLE

TEST PARAMETERS

A PM test team analyzed aach pair of in-
lines for a 6-week perod. Testers stressed
the skates by logging miles and hours on
a variety of surfaces: asphalt, concrete,
pavamant, sidewalks and bike trails. All
skates were stock and unmaodified.

The durameater is the standard for
measurement of hardness in rubber,
composites and plastics. The lowar the
durometer number, the harder the
measurement. In general, the harder the
whaals, tha faster the skates. Bold
numbers appearing at the beginning of
each line indicate rank. Wheelbase is the
measurement of the distance between the
fmm and rear axigs.

MAKE/MODEL

inside The Switchit
interchangeable
Skate

SKATE KEY

1. BAUER XT17

2. ROLLERBLADE AEROBLADE

Overnll Height/Heel Height'Weight

12.75 in./7.25 in./8.38 Ib.

13.5in/8.25 in./6.51 |b.

Wheelbasa'Whee! Diameter Wheel Hardnesa

11.0in/T2mm/82A durom.

Comfort

1. Heal is snuy, toes don't slip

11.0 in/TEmm/ TBA durom.

2. (tied) Arches fell pinched despite adjustment

Support 1. Excadlant in ankle and overall 2. (thed) Firm in foot, less inankle
Siyle 1. (tied) Sleek, clean look 1. (tled) Intagrated bootliner, ook of tha future
Durability 1. (tied) Exceptionally strong shell 1. (tied) Tough, bghitwaigh! wheal lrames
' Rolling Ense 1. (o) Great glidkng, ultralight 1. (tied) Speedy and shock absorbent
Braking 2. (tied) Good location but hard-rubber slips 1. Rubber stop ieally placed, grips well
Spocial Featurss ) Buckle and lace system pru'.lil:lﬁa_baql fit Inmowvathve venled m. alumdnum axdes
Prica As Tested 5300 $330
Address USA, 50 Jone Follerblads, 5101 Shady Ok Ad
05488; (BOO) Minnatonka, MM 55343, EHJHHZSE -THS5
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Rollerblade Aeroblade
The latest roll model, the Aeroblade,
from the company synonymous with
in-line skating oozes with new tech-
nology: vented shells for breathabil-
ity, integrated outer and inner boot
layers, and roller frames made of
glass-reinforeed nylon.

The vented coﬁulymer shell adds
welecome breathability, reduces
weight and enables the boot to better
wrap around the foot for a snug fit.

Aeroblade also gets high marks for
durability, braking and especially
rolling ease. From the aluminum ax-
les to the fast Kryptonics 908 wheels,
this in-line is built for speed.

The only problem was in the area of
comfort. After skating a couple of
miles, one tester developed serious
blisters, especially near both arches.

Despite this problem, it still fin-
ished a close second and, with tweak-
ing, should ensure Rollerblade's con-
tinued market dominance.

Uitra-Wheeils
Gretzky Wings
First Team Sports decided to make a
run at Rollerblade by hiring hockey
superstar Wayne Gretzky and devel-
oping a new skate, The result iz the
Gretzky Wings model, which has
smoothness and speed in common
with the Great One,

The skate's most interesting com-
ponent is its 10.5-in. wheelbase, the
shortest in the test, which improves

control and handling. Outstanding
speed and rolling ease are derived
from high-precision bearings and
large wheels,

Comfort, however, turned out to be
a mixed bag. Out of the box, the mem-
ory-foam liner molds well to the foot,
Out on the pavement, the liner and
boot don't mesh as expected. They
felt imperfectly matched, and the
laces couldn't pull the stiff molded-
isomer shell tight enough. The all-
buckle version of this model probably
makes for a better fit.

Switchit 1141
Innovative Sport Systems (I88)
started in 1988, and it carved out a
unigue niche by developing a single-
screw process that enables the user to
remove the wheelbase from one skate
and switch it to the other. As an added
bonus, the wheels on the 1141 can be
replaced with ive-skate blades,
Another Switchlt innovation is
that the brake stop can be changed
without tools, and two are standard.
While two iz better than the one on
other models, we found the small
round pads have less stopping power
than the commonly used large square
ones. They wear faster, too.
Adequate marks were notched by
the 1141 in comfort and support, but
there was noticeable slip in the toes
and ankles. The large 76mm wheels
were reassuringly smooth and slide-
resistant, but were the test’s slowest.,

ISS has made impressive contribu-
tions in a few short years. Asit grows,
more good things should follow,

Roller De TK4000

One of the granddaddies of conven-
tional roller skates, Roller Derby, re-
cently introduced the TK4000, which
incorporates the features of a top-of-
the-line skate at an entry-level price.

It held its own in comfort, durabil-
ity and support. However, it didn't
score as high in rolling ease, which
was plagued by axle wobble, and in
construction, where inexpensive ma-
terials and workmanship showed.

Perhaps the biggest problem was
braking. The stop is located so high off
the ground that it forees the skater to
crouch and lean far back to effectively
slow down. Control and handling
were a bit off, too, because of the
TE4000's long wheelbase.

The TK4000 is aimed at the entry
market, and novices should love it.
Serious skaters will quickly move on,

The PM testers found in-lines to
perform more like ice skates than con-
ventional roller skates. When you hit
water, there's virtually no control.
Also, braking is awhkward and slow.

Padding for the knees, hands,
wrists and elbows is mandatory. Sev-
eral memorable wipeouts occurred
during preparation for this story with
only scuffed equipment to show forit.
Besides, the pads look just as eool and
colorful as the skates. ™

3. ULTRA-WHEELS GRETZKY WINGS

14,5 in/8 in./6.6 Ib. i

4. SWITCHIT 1141
13in/85mn 6810

| 5. ROLLER DERBY TK4000

145 In./9.25in./7.32 Ib.

10.5 inJ/TZ.5mm T8 durom.

11.5 in/TEmmB0A durom.

11.5 in, /75mm/B8A durom,

3. Fit was awioward

2. (tiad) Good, except for some ool shippage

2 (ted) Good overall, but sole needs padding

3. Boot and liner don't mesh weil

2. (tied) Better in ankles than toes

2. Good colors, but 14 logos delract

3. (tied) Colored bucides are only effect

_2. (tied) Thick liner is effective
3. (tied) Shghies! of dessgn touches

2. (tied) Screws showed rusting, otherwisa Hne

2. (tied) Only brake wear was noticeable

2. (tad) Fine except for loosening of axles

3, Slow and stoady, bul vory stabls

4. Slow and wobbled when coasting

Z (tied) Easy 1o apply the shkids

3, Small brake siog has less stopping surface

Memory-toam iner, one-pieco moldad shall

One-bolt whael-frame assembly, ice blade optan

4. Brake stop mounted too hgh

High, suppartive linar, long whealbase

$250

$130 B

First Team Sports, 2274 Woodale D,
Moundsview, MN 55112; (B00) 458-2250

Innovative Spor Sysiems, B507 Cecilia Cir.,
Minneapolis, MN 55438 (512) 841-1816

Rallar Derby Skates, 311 W. Ed'lﬂ!dﬁ 5‘!
Litchfield, IL 62056; (217) 324-3961

POPULAR MECHANICS ® NOVEMBER 1991

51



A Simple

Overall, today’s Dodge trucks, gas and
and horsepower than Ford,

for Dodge trucks makes an important difference.
A Put the mid-size Dakota with an available

e Magnum V-6 up against any
compact pickup from
Ford, Chevy or Japan,

[t’s the simple truth. Today's §
Dodge pickups, Ramchargers,
Ram Vans and Ram
Wagons are a force tobe &%
reckoned with, { 'ﬁ,.

Because now they're ™ -, With its 2,550 Ibs of
available with the new Dodge ' available payload and
Magnum Series Engines. V-6 or 39z Magnun 12 180 horsepower, there’s
V-8 gasoline-powered engines with new sequen-  just no contest. X
tial multipoint fuel mjection for more power and Or choose a Dakotawitha 5.2 Magnun v-8
torque. Or the mighty Cummins Turbo Diesel with ~ Magnum V-8 and you've got a mid-size with 6,900
new charge-air cooling. And what these enginesdo  Ibs of available towing capacity and 230 horse-

=
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Promise:

diesel, can deliver more payload, towing,
Chevy or any import. Period.

power. That’s more than st amfard half-
ton Ford or Chevy pickups.”

And for the most available diesel
towing power, there's the full-size
Dodge Cummins Turbo Diesel. With /4%
up to 11,900 pounds of pull, it plain out- ._ dad

A

Choose our 7 year/70,000 mile power-
train warranty or 3 year/36,000 mile
bumper-to-bumper coverage. Diesel mod-
els are backed with a 7 year/100,000 mile
engine warranty, as well”

LAOOGE jAM

o+ Soit’sclear. Only one truck line offers
torques and out-tows Ford and Chevy =3 ¢ youall these powerful advantages.
diesel pickups.” Plus you get new th.lI'“L- = 5 For free information about Dodge
air cooling designed to deliver excellent e~ trucks and Magnum Series Engines, call
fuel economy and a cleaner burn. e biewt ]-800-4-A-DODGE. ;ﬁ_ |
Every one of these Dodge trucks gets powerful Jodg

protection, with The Owner’s Choice Protection Plan. Adv: antage: DOdgC




DRIVE REPORT

@ Torque. Torrrrrque. Good ol gut-
wrenching, eyveball-flattening, Yan-
kee Doodle torque. Steam-engine
torque. Torque piped in from those
thrilling big-inch days of yesteryear,
Torque has traditionally distin-
guished American performance cars
from the rest of the world. And it cer-
tainly sets the Viper R/T 10 apart
from its contemporaries, The big (455

et -in. ) aluminum V10 doesn't ger
ate quite as muech torque as the old 427

Cobra, but 450 ft.-1b. is more than you
can get from any other production
sports car today. Ferran's fabled F40
is rated at 425 ft.-lb., the Lamborgh-
ini Diablo makes 428, and the ZH-1

54

s -
am‘
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produces a comparatively tepid 370,

Tramp on the Viper's throttle and
the seatback exerts an urgent and ex-
hilarating pressure across the shoul-
der blades, the kind of pressure you
associate with a car capable of hus-
tling from 0 to 60 mph in about 4 see-
onds, Keep vour foot down and it']]
keep hustling, up to a top end of about
180 mph. (We saw only 130 in our brief
session, held under the anxious eves
of Chrysler engineers who wanted the
car back in one piece. )

But earth-mover torque is just one
of two traits that make this new super
roadster sueh a blast. The othi
handling that seems as good

PRI F-R00TE

its pricey rivals. The Viper turns in
an attack helicopter, sticks like
asoftened bubble gum and changes
direction lik intage Walter Pay-
ton, without a trace of body roll.
The source of this race-car response
is a chassis that looks as though it be-
as a railroad trestle. The Vi-
per development team claims it'll be
far stiffer than a Corvette. Suspen-
sion is massive double A-arms, fore
and aft, and the brakes are huge 4-pis-
ton Brembao dises at all four corners—
no ABS. A Borg-Warner 6-speed
transn in sends power to the rear
wheels, viaa | limited-slip differ-
ential. The 17-in. alloy wheels, de-
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signed to optimize brake cooling, are
from Kelsev-Hayes, and the fut Z-rat-
ed tires—275/40 front, 335/35 rear
—aure Michelin.
Like the chassis, the pushrod V10
engine is simple and massive. The de-
ras derived from Chrysler's 5.9
liter V?

with help from Lamborghini
in developing the aluminum castings.
The erankshaft is forged steel, the
cast-iron evlinder liners are free-
standing and the pistons are forged
dluminum. Contemporary touches
are limited to roller lifters, distribu-

torless ignition, throttle-body injec-
tion and magnesium valve covers.
Chrysler chose to develop the body-

POPULAR MECHANICS  NOVEMBER 1991

V10 engine [above left] will eventually see
service in Dodge trucks. Viper's instrument
panel [above| reinforces retrocar theme,
while massive tube-frame chassis [above
right | provides race-car level of handling,

work with a resin transfer molding
(RTM) process, rather than the
molded compound used by Corvette,
to save development time, The Nip-
pondenso instrumentation is consis-
tent with the overall theme of potent
simplicity, and the seats are what you
might expect of a car intended for en-
durance racing—highly supportive
and surprisingly comfortable.

We look forward to the next en-
counter, ™

Torgue
Transmission
Wheelbase
Length

Width

Haight

Curb weight

Tires, f'r

$50,000 (est.)
Front-engine, rear-drive
2-seal roadster

90" OHV V10

4.00n. (101.8mm)

3.58 in. (98.6mm)

488 cu. In. (TEAT oc)

400 & 5000 rpm

450 f.-Ib. @ 3500 rpm
B-speed manual

§6.0in.

17500n.

75.01n.

45.00n.

3200 b,

IT5/40ZR-17, 335/ 35ZR1T
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COUPON, PO. BOX THIS, MOUNT

m PROSPECT ILLINDIS $0052-T975.

<= RELIANCE ———

WATER HEATER COMPANY

| 10 THE RETAILER: This coupen s |
good andy on the purchase of &
Raliance Sia-iiean Lifebme BOS or

| 502 saif-cimaning water heater Any |.
oiter wie constiutes fraud. Limi

| ane Coupon e purchss Resance I
‘will tmimixess you far e face valun
ol this. coupon plus BE handing i

| submitied in compliance with I
ON THE PLURCHASE OF ANY Pieliance Water Heater Company

| RELIANCE STA-KLEEN Caugen Agrasment Consumer |
SELF-CLEANING WATER HEATER! mm'm
’ valum 900¢ For redempticn mail

: Sta-Kleen Model # __________ Serial # to: RELIANCE WATER HEATER ||

|_m Changing the Wan Amerses Hr—:h H.'ﬂnﬂ

— — — — — — — — — — — — — — — — — — —

The frugalest way to heat water
just got frugaler.

Economy. efficiency, a S15 discount:
it’s a dream of a deal for Serooges and penny-pinchers
—as well as many nice, normal budget-minded folks.
Something you'll fully appreciate after you've bought a
Reliance Sta-Kleen™ gas water heater.
The first thing you'll notice is how little it costs
to heat water with gas—hall as much as electricity.
The next thing you'll appreciate is Sta-Kleen's self-cleaning benefits,
the way it prevents sediment from building up in the tank.
Finally. should you ever have a problem
with your Sta-Kleen gas water heater,
Reliance has 8.000 service people. ready to help.
coasi-lo-codst.
Clip out this coupon today.
Take it to your nearest Reliance retailer.

And start saving.

o 1SN AR AN A ANSETIATE N

Clean natural gas.
Americas best energy value.



SPECIAL SECTION

DREAM SHOP

FOR WOODWORKERS OF ALL LEVELS

* Three Super Shop Concepts
* Shop Layout And Tool Selection

{)W: Projects To Make Your Shop More
Than Just A Collection Of Tools

Workbenches » Shop Storage * Sawhorses
Shop Accessories * And Much More

PMPHOTO BY JOHMN GRIEBSCH




Asimple, portable and practical workshop
to start with—and grow with.

BY NEAL BARRETT

@ For most of us, the word workshop
conjures up images of expensive ma-

chinery; shelves full of exotie stains,

oils and varnishes; racks and drawers
full of razor-sharp tools, jigs, squares
and gauges; and most of all, a mas-
sive workbench upon which all manner
of joints and assemblies are cat and
fitted, A you leaf rh!llm_ll the
pages of .m'u. ‘woodw orking supply cat-
alog, you may get the impression that
all real workshops are nothing less
than complete to the last nailset and
MArking gauge,

The fact is, workshops, like wood-
warkers themselves, are constantly
evolving, There's always some new
piece of equipment that will make the
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Expanded and ready to
take on woodworking
chores from house
framing to cabinet
construction, this basic,
portable workshop
|above | packs neatly
Fway untll the neat
project comes along
[left]. Designed to utilize
a basic set of hand and
power tools [see page
&0). the ensembile also
includes a Black &
Decker Workkmate, two
stable, yet lightweight.
sawhorses and an ample
toolbox. And. you can
malke the horses and
toolbax yourself [see
pages 60 through &4).

next project easier and more success-
ful. Is there one ideal shop—one eol-
lection of tools arranged in a base-
ment or garage so as to efficiently
take on any conceivable woodworking
task? Maybe. It's more likely, though,
that the successful workshop reflects
the needs, experience, space and bud-
get of the woodworker who uses it.

On the following pages, we're offer-
ing three distinet woodworking
shops, their equipment and layout.
And, each shop features a host of ex-
citing projects that you can build to
make your shop as special as the work
that comes from it.

We've designed the shops so that
each builds upon the previous one
rather than replaces it. However, aniy
one stage might also be an end in itself
if it meets your particular require-
ments. Or, you may find that a combi-
nation of elements from two—or all
three—is just right for your needs.

Starting At Square One
Our first shop may not look much like
a workshop at all. It needs no walls to
hang tools on, takes ug little space and
can be set up just about anywhere
that work is going on. Infact, calling it
a shop may be stretching the defini-
tion of the word. 1ts basic compo-
nents, however, are the same as the
most expensively equipped shop. It
features surfaces for supporting and
holding the work; tools for layout, cut-
ting, trimming and assembly; and
storage for the tools.

The collection of equipment and
tools is suited to a wide range of work.
You'll find it equally useful for build-
ing a backyard deck or a set of simple
shelves. And when you're done, you'll
only need 7 m!;{ ft. in the hmhi:.*nn;ent or

to away everything.

g'a“m#ﬁgm aplafypical shop has a work-
bench with a vise, and an assembly/
layout table, we've included two care-
fully designed sawhorses (see pages
62 and 64) and a Black & Decker
Workmate. The Workmate allows
vou to clamp and hold stock, and the
sawhorses—along with a few boards
or a piece of plywood—make a work-
table of substantial eapacity.

Of course, it's not enough to simply
own a few tools. You need to have
some place to put them so they don’t
get lost, stay sharp and are out of the
way of little hands. Our toolbox is de-
signed to accommodate a basic selec-
tion of tools and then some (see page
60), If you decide not to build one
yourself, check out the store-bought
toolboxes on 62 to see if one suits
your tool collection,

59



WOODWORKING GUIDE

Choosing Tools

Ask a carpenter what tools are essen-
tial, and there's a good chance you'll
be told you need a hammer, saw and
3 . Beyond that, you'll undoubt-
ly enter a discussion to determme
exactly what kind of carpentry you're
talking about.

Our kit includes these three tools,

plus some extras that will helpin a
¢ of around-the-house projects.
r?‘ltf, the whole collection fits neatly in
the toolbox described below.

Here's our choice for a basie kit: T¥-
in. circular saw, sabre saw, 15-in.
toolbox saw, hacksaw, a set of four
chisels, a plane, sharpening stone, try
square with level, bevel gauge, tape
measure, Surform tool, pry bar, com-
bination screwdriver, four fast-action
clamps, utility kmfe doweling jig,
locking pliers, adj ustable wrench,
nailset, %-in. variable-speed/reversi-
ble drill and orbital sander. For acces-
sories, we're including a range of
twist drill bits, spade bits for larger
holes, an assortment of serewdriving
bits for the %-in. drill and a spare car-
bide-tipped circular-saw b

mmwwmmuwmhdd-uammm It features two
Ift-out trays and a generous storage compartment for power and hand tools.

Building The Toolbox
The toolbox is made with Y-in.-thick
Baltic Birch plywood, Y-in, birch ply-
wood and pine. Baltic Birch plywood
is better than ordinary plywood be-
cause the uniform veneers and lack of
voids offer better serew-holding char-
acteristics. And, the edge grain looks
good, too. If your lumber dealer
doesn't stock Baltic Birch, contact
Allied International, Box 56, Charles-
town, MA 02129,

First, plan the cuts so the grain will
run horizontally on the sides, front
and back of both the box and the lid.
Cut the parts to exact size with a cir-
cular saw guided by a straightedge.
Use a rip guide to make the narrow lid
cuts (Photo 1).

Next, mark screw locations on the

pieces and bore and countersink the
pilot holes (Photo 2). Because the
stock is thin, make sure that the holes
are positioned accurately so the
screws will be centered in the adjoin-
ing edge.

Cut the circular-saw blade storage
partition (F) and the cleats (G). Se-
cure the cleats to the side with brads
and glue, and attach the partition in
the same way. Before making the cir-
cular-saw stand (parts H, 1 and J),
check the dimensions of your particu-
lar saw to make sure that it will fit.
Apgdy glue to the bottoms of the saw

supports (I and J), clamp them

in place to the box bottom (E) and se-

cure with screws, Then attach the
platform (Photo 3).

Fasten the right box side to the bot-

tom with serews and glue. Then, join
the left side to the back. Cut and as-
gsemble the two partitions L and K,
and glue the assembly in place to the
back and left side. This compartment
holds a bevel gauge. Complete the
box by fastening the left side and back
to the right side and bottom. Then,
add the front panel. Assemble the lid
by first joining the sides and top, and
then adli:ing the front and back pieces.

Cut the hacksaw hangers (M) witha
handsaw and Surform tool or file, and
install with screws and glue, Then, se-
cure the ledges (N, 0 and P) that hold
the tool trays. Construct the retain-
ers for the handsaw, Surform and
combination square as shown. Then
shape the saw handle turnbutton, and
cut and bore the block that holds the

1 Cut plywood to slze with a circular saw.
Use a straightedge guide for wide pleces
and a rip guide for the narrow stock.

&0

2 Afrer laying out box screw locations so
they're centered Y4 in. from edge. bore and
countersink screw pllot holes.

3 Assemble circular-saw stand to box bot-
tom with screws and glue. Space under
stand Is used to store clamps.
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MATERIALS LIST—TOOLBOX
MNo. Size and {ume)
Wex 14 x 20 :}E'!lnl‘.-'hlﬂkb

Yex 14 x 15" aide)

box 2 x 00 * (ld fronthack)
Yex 2x 15° * {lid side)

Wx 16x21 * |

Yix b x mrt;n,im!l
XX

(e 434 11" plywood®* (saw plaform)
x 4% x 117 plyw {snw

Wex 3 x 4" * (sugport)

h:a:w*;ﬂywmd'{auppm‘tl
Vex 1% x3 " pine (partition)
R .
x1Mx 1% pi i
Max bex B pi s )
baxlyx]

Vex bex 147
Fox o I e (ras

1 x 1V 24" pine (handsaw
handle turnbutton)

1% x 148 x 244" pine (combination
square retainer)

¥ x 1% x 344" pane {Surform retainer}
¥ x 8% Jeather (Surform strap)

Ennp

¥ix 1V x 60" pine (bit bloek)

manwm * (mida)

Vix 13094 bine chisel e gurd
x X" {chi I}

’:’-r‘!’hxﬂ?ﬁtﬁ?ﬁ{!ﬁh]mﬂb

¥ x T x 140" plywonsd (bottom)

b x B x 14" plywood ® (side)

HxE'-‘:xl‘E‘Phrwmd'{uul:l

¥ix 13 x 14%" plywood (bottom)

g']um;.!@'hni?chdn
hﬂf’""' g

19" No. B [h screw

14" No. B Th screw

14" No. B Thscrew

1* No. & fh screw

W No, 8 Th screw

¥" Mo 4 [h brass serew

W" No. 71h brazs serew

W No. 4 rh gcrew

d 2 handle, Brainerd stock Mo, 1267PH

PP 8 cormer, Brainord stock No. 4T6PB

QQ 1 drawbolt, Brainerd stock No, 085TPE

Mise: glue: 4 finish 3" brads; poly-
l.iu:‘ iy g nails; poly:
* Haltie Birch plywood.

4 ¥ B OYOZECrRu~IOANCODSE
T I I et e bk et e 1 e I D 0 B 1D

;mﬂh#fgg

=
=

o 5 o 10 000 e e 10 S e 0 e B it e

r
g 1= e
DETAILS

spade bits. Double-check your specif- hacksaw. Use the hinge to mark the

ic equipment to make sure that thedi- screw locations, bore pilot holes, and
mensions shown will work (Photo 4). attach the hinge to the lid and box.
The leather for the Surform strapand Then, attach the %-in. brass chain to

the box and lid sides to act as a lid re-
straint. Cut out the for the two
trays as shown in the drawing. To

the snaps are available at arts-and-
crafts supply stores. The top snap
halves are riveted {r.ivetinf tool avail-

able with the snaps) to the leatherand make the hand cutouts, first bore %-
the bottom halves are serewed to the in.-dia. holes, and complete the cut-
toolbox top. outs with the sabre saw. Assemble

Cut the piano hinge to length witha  both trays with 4d finishing nails and

e

-

& Use your actual tools to locate retainers
in the toolbox lid. Turnbutton rotates (o
hold or release handsaw handle.

5 After making tray sides, secure bottoms
with %a-in. brads and glue. Use 4d finishing
nalls and glue to Joln sides and ends.

POPULAR MECHANICS ® NOVEMEER 1991

glue as shown (Photo 5).

Make the chisel rack (Z) by first
boring a row of four 1-in. holes on wide
stock, spaced as shown in Detail 5.
Then, rip the piece along the row cen-
terline. Cut the notches for the blade
guard (Y) with a handsaw and chisel,
and glue both pieces to the tray (Pho-
to fi). Finish with three coats of l)u-]:,r-
urethane varnish, and install the
brass box corners, handles and latch.

your chisel sizes. Test fit the chisels before
glulng components to tray bottom.

&l
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Sawhorses

Even the most elementary repair or
woodworking project requires a sur-
face on which to work. And while you
might use the kitchen table or a few
dining room chairs, these options will
definitely not increase your populari-
ty with the rest of the family. The sim-
plest solution to the problem is to
build a pair of sawhorses. Found in
virtually every workshop and on ev-
ery job site, the classic sawhorse is
the universally aneegted tool for get-
ting the project off the ground—
where you can work on it.

While sawhorses can be built from
construction lumber or plywood, and
kits are available to make the assem-
bly easier, the design shown here has
several distinet advantages over the
common, garden-variety horse.
First, its splayed legs offer excellent
stability and strength without the
need for standard leg braces. This
means that the units can be stacked
and set over objects on the floor or
ground. The 5/4 pine that we used
makes for a lightweight, easily porta-
ble sawhorse. Best of all, this design
features a broad, flat top board that
turns each horse into a small portable
bench. Our sawhorses are assembled
with glue and nails. If they will be
used primarily indoors, use ordinary

carpenter’s glue. Otherwise,
choose a waterproof glue.
Begin construction by cutting leg
blanks from 5/4 = 4 stock. Cut the legs
1 or 2 in. longer than the finished leg
dimension. Use a bevel gauge and
protractor to mark the eompound an-
gle cuts at the top and bottom of each

leg. Then, mark the taper on the out-
side of each leg (Photo 1), Note that
for each bench, two legs are the mir-
ror images of the other two, so take
care when laying out the cuts. Clamp
each leg in the Workmate or toa table,
and cut the taper with a sabre saw
{Photo 2). Be sure to stay on the waste

Store-Bought
Toolboxes

W There was a tima when avery artisan
crafted a tooibox that was custom designed
for a specialized toolkil. Today, you can
choose 1o build your own, or select from
dozens of models available in just about ev-
ary shape and siza.

You'll find everything from small tackle-
box models to huge, roll-around toolchests
fior your woodworking shop. There are even
specialized tool slorage units designed fo fit

in the back of your pickup truck.

Ir keeping with the scale of our basic shop,
thara are sevaral models that fit the bill. The
Plano 701 Power-Toolbox (lower laf) is made
of impaci-resistant plastic and weighs a scanl
7 pounds. It features a removable tool tray for
small tools and hardware. The tray has ils
own handle so it can be used separately. The
21-in.-long, 12%.-in.-high model 701 cosis
about $32. Write to Plano Molding Co., 431 E.
South 51, Plano, IL 60545,

Tha jalest toolbox Irom Sears is its 4816-
cu.-in, S5T(Sit, Stand and Tote). Designed to
do more than just hold 1ools, tha 17-in.-high
SST (upper right) also functions as a seat and
step sitool. The unit features a 2%-in.-deep
smail-parts tray that nestles inside a 4-in.-ca-
pacity lool tray (shown stacked together in
phota). With the trays in place, there’s anough
dapth in the bottom section to hold a circular
saw. To carry the toolbox, you have the op-
fion of two side handles, a lop handle or a
shouider strap. The box lid even has a V-
groove lo hold dowels or pipe for cutting.
The Sears SST coslts about $46 at Sears
stores or through the Sears catalog. Con-
tact Sears, Roebuck and Co., Sears
Tower, Chicago, IL 60684,

Rubbermaid's model 7716 (lower right)
is tha largest in its line of six new Rough-
neck toolboxes, It measures 10% = 11 =
24 in., and features two removable stack-
ing tool trays. Tha comparimentalized
Irays have unique stacking handles—when

ﬂ'lﬂ'llﬂjl!- are togeth-

ar, the separate handias
mate to form a single handle. This 1940-cu.-
in. model also has an inch scale and a matric
conversion table molded into the tray and box
lid. The Rubbermaid model 7716 cosls about
$33. Contact Rubbermaid, Inc., 1147 Akron
Ad., Wooster, OH 44691,

{More Woodworking Guide on page 64)




Precious Metal

» Most availablel/2-ton power. *Standard anti-lock brakes."” *Two-side-galvanized steel and standard base-coat/clear-coat
paint for superior rust protection. = 3-year/36,000-mile Bumper to Bumper Plus Warranty. No deductible.?T

Chevrolel. The best resale value of any lull-size pickup.” 1c+s tace it, you get

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

Ly

The Heartbeat Of America Is Winning.




WOODWORKING GUIDE

side of the line. Then, use a sharp
hand plane to remove the saw marks
and trim the taper to the line.

With the tapers cut and the com-
pound angles at the tops and bottoms
clearly marked, use a handsaw to
make the compound angle cuts (Photo
3). Saw just on the waste side of the
line. Then, clamp each piece to a
worksurface and trim to the lines with
a hand plane. Always plane toward an
acute angle of the compound cut so
that the plane follows the grain direc-
tion and tearout is reduced.

Cut the benchtops to length from
5/4 x B stock. Use your bevel gauge,
protractor, square and straightedge
to lay out the notches for the legs. To
cut a notch, clamp the stock on edge
and use a handsaw to make the
stopped cuts at each end. Note that
these cuts are compound angles, so
extra care is required. Check fre-
quently to make sure the saw cuts
stay just to the waste side of the line.

Use a sharp chisel and mallet or
hammer to remove waste from the
notches, Then, finizsh by carefully par-
ing down by hand to the line (Photo 4).
Test fit each leg. If a leg is too tight,
trim the leg with a hand plane.

Cut blanks for the leg braces from
5/4 x 6stock. Mark the angled ends on
each piece, and cut with a sabre saw.

Mark guidelines for the beveled top
and bottom edges of each brace, and
trim to the lines with a plane.

Begin assembly by first applying
glue to a leg noteh in the top, and then
attach the leg with two 8d coated box
nails (Photo 5). After all the legs have
been fastened in this way, turn the

bench on end, and apply glue to the in-
gide surfaces of the r&gﬁ for securing
the braces. Attach each brace with
two 8d coated box nails driven into
each leg (Photo 6). Allow the glue to
dry for at least 4 hours. Then, sand
with 120-grit sandpaper and soften all
gharp corners and edges. |

T After cutting 5/4 x 4 stock slightly over-
size, mark leg tapers with a straightedge
and lay out compound angle end cuts.

& After handsawing end cuts on notches,
use a sharp chisel to remowve waste. Finish
by carefully paring down tothe lines.

&4

2 Clamp stock to worksurface and cut
tapers with a sabre saw. Cut to the waste
side of the line, and trim with a plane.

8 Apply glue to top board notch, and fitin
leg. Check that top ls flush, and secure with
two B8d coated box nalls per leg.

B Use a handsaw to cut the compound an-
gles on the leg ends. Follow angle layout
lines, and trim smooth with plane.

& Use glue and nalls to secure braces to In-
side edges of legs. Top and bottom brace
edges are beveled with hand plane.

POPULAR MECHANICS » NOVEMBER 1591



Ninder? Gentler?
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* Shift-on-the -fly Insta-Trac,™ the most relied-upon 4x4 system in America. * Standard anti-lock brakes.*
* 3-year/36,000-mile Bumper to Bumper Plus Warranty. No deductible.”

Chevy S-10 Iahoe 4x4. The higgest V6 engine you can get. T:xe on any

mean street or unforgiving back road with Chevy S-10Tahoe 4x4. Its big, 4.3 Liter Vortec V6 kicks out 160
horses at 4000RPM. Nalil it, and you know it's hammer time. Chevy S-10Tahoe. Strong. Tall. Proud.
Chevrolet. The trucks you can depend on. The trucks that last.
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INTERMEDIATE

SHOP

\Workbenches, storage and stationary tools

signal the move into a dedicated workspace.

BY NEAL BARRETT

Color phatos: John Grebach
Black-and-white photos: Meal Baren
Technical art: Eugene Thampson

b

® If you've worked with portable
equipment for long, you've probably
found that you store your tools in the
same place each time you're done.
And, if the space is more than a small
closet, you also may have found that
more and more of your work actually
takes place right there—whether it

POPLULAR MECHANICS » NOVEMBER 1991



be a corner of the basement, the back
of the garage or a spare room in your
house.

Once this happens, and your tools
and projects take root in their own
dedicated area, you have the begin-
nings of a full-fledged workshop. It'sa
place not only to cut and assemble the
practical and fanciful, but an inner

POPULAR MECHANICS ® NOVEMBER 1991

You'll be surprised at
the amount of work
you can handle in

sanctum where you can leave the
world behind and concentrate on the
important issues.

concept for this stage in work-
shop evolution introduces benchtop
stationary machinery. The table saw
is central. Many manufacturers offer
benchtop models ing from about
$200 to . Although they are port-

able, they're also an excellent and eco-
nomical way to enter the world of sta-
tionary tools. A radial-arm saw is an
alternative to a table saw. It's better
at erosscutting, but far less conve-
nient for ripping. And, in its usual
place against the wall, you may lose
productive bench space. Instead, con-
sider adding a power miterbox for
benchtop erosscutting chores.

For cutting curves, we're includi
a henchtop 16-in. jigsaw. You coul
also substitute a small band saw,
which would increase your cutting ca-
paeity but sacrifice the ability to cut
completely enclosed holes. A bench-
top drill press will produce the uni-
form holes required for accurate join-
ery, and a versatile bench grinder will
sharpen and prepare your cutting
edges for honing.

In terms of portable power tools,
there's one that no modern wood-
worker should do without—the plate
joiner. And, if you don't yet own a
router, it's time to pick up one, along
with a selection of bits, A standard,
nnnElunge router is fine for most
work. You'll also want to round off
your portable power-tool collection
with a belt sander.

One of the most important tools is
also one you ean maEg yourself—a
workbench. Our utility bench (see
page 68) features simple but strong
construetion, and uses easily avail-
able lumber and hardware. A longer,
narrower bench that runs along one
wall of our shop handles the benchtop
tools. The one we show is built the
same way as our workbench.

To hold your growing tool collection
and all the miscellaneous boxes, bot-
tles and cans that seem to multiply in
all workshops, we've designed shelv-
ing units (see page T1). And finally,
there's a sturdy and sensible lumber
rack that's designed to handle ply-
wood as well as solid lumber.

The layout for this equipment is
simple and, of course, will vary with
the exact nature of your s . How-
ever, this shop would easily fit in one
end of a basement. It will also fit in a
garage with room left over for things
like garden tools, & lawnmower and
bicyeles. Because the only central tool
is the table saw, you can easily make
room for other activities. If you're
planning a garage or outbuilding
shop, keep in mind that electrical out-
lets not dedicated to a specific ma-
chine should be GFCI (ground fault
eircuit interrupter) equipped. All
workshops should have a first-aid kit
and a fire extinguisher on hand for
emergencies,

&l
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Utility Bench

If the move portable power tools
to benchtop machinery is the next
step on your woodworking agenda,
then there's one thing you'll need be-
fore any work begins—a stable work-
bench. Our design not only fills the bill
for benchtop tools, its ample worksur-
face makes an ideal layout and utility
table, It features a simple and stout 2
* 4 frame that supports a heavy-duty
vise (we chose a Record model 521 D,
E\fa.ihhle from many mnil—nrder]fmul

ouses) and a large storage shelf be-
low. We've also ineluded an easy-to-
make bench dog system. The bench's
simple bolt-and-lagserew construe-
tion makes it adaptable to a range of
needs such as the long machine bench
shown in the photo on 66.

Begin construction by cutting 2 x 4
lumber to length for the legs, rails and
cross supports. Then, lay out the
notehes in the legs that house the top
and bottom rails. Use a table saw to
make a series of cuts that remove
most of the waste from the notches
{Photo 1), and finish the notches with
a sharp chisel. Cut the vise notch in
the top front rail in the same way.

Lay out and bore all the %-in.-dia.
holes in the long rails, Then, counter-
bore the holes above the vise notch in
the front top rail so the bolt heads will
sit below the surface. After boring Y-
in. pilot holes in the legs, attach the
long rails to the legs with %-in.-dia. x
3-in.-long lagscrews.

Clamp the end cross supports to the
front and back assemblies, and bore
holes for the %-in.-dia. x 3%-in.-long
bolts (Photo 2). Assemble the frame
using washers under the bolt heads
and nuts, Join the remaining cross
supports to the rails with lagscrews.
Clamp or tack-nail the supports in

MATERIALS LIST—UTILITY BENCH
Key No. Size and descriplion (use)
A 4 1Wexd%x3yy” (leg)
1% x 3% x 5TV spruce (rail)
1V x 3% x 2414 spruce (tie)
14 x 2%, x 244" spruce { vise support)
Lﬁgﬂﬂw tﬂiﬂ;:m?pnrt!
L F .1 X
mm:m-mﬂt?-m:
¥ix 260 i band})
¥ix1x28 i band)

¥ix 1x 9% pine fedge band)
Vix 1 n 419 pime (ode el

x Al woined washer

¥ x 3% enrringee bolt, washer and mt
Hn'uhn¥' nuile; 2 N, B fh screws; 147
sorews; ¥i© No, 6 fh screws; Record 524
D woodworking vise; polyurethane varnish.

Eaﬂﬁ‘n—n—w e e o e el -1
*
|
x
F
£

E%wazzrﬁﬁh—ﬁﬁﬁﬁmwmﬁnu
|- =]

=
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place when boring the pilot holes
(Photo 3), and use washers under the
lagserew heads,

Next, rip and crosscut the vise su
port rails to exact size, This n.s.semhi;
not only secures the vise, but rein-
forces the bench dog holes in the top.
Use glue and screws to join the parts
as shown in Detail 1 in the drawing
(Photo 4). Then, attach the assembly
to the bench frame with lagserews
(Photo 5).

Cut the plywood shelf to size with a
cireular saw guided by a straightedge
clamped to the stock (Photo 6). Rip %
®* %-in. pine edge banding, and se-
cure to the shelf edges with 6d finish-
ing nails and glue.

%‘he worktable top is made of a ply-

1 Layout notches, and use a table or clrcu-
lar saw to make a serles of cuts to remove
mast of waste, Finlsh notch with a chilsel.

i

& Cut vise support parts to exact size, and
assemble with screws and glue. Vise sup-
port aiso reinforces bench dog holes.

-

7 Attach top to frame with flathead
screws. Countersink screws flush with sur-
face, Note notch In top for vise.

POPULAR MECHANICS » NOVEMBER 1991

wood base that's covered with Y-in.
hardboard. The hardboard provides a
smooth, splinterfree surface that ean
be replaced when necessary. Cut the
plywood and hardboard to exact size.
Note the top overhangs the frame ex-
cept where the vise mounts. Use a sa-
bre saw to make a notch in both pieces
for the vise.

Attach the plywood top with 1%%-in.
No. 8 fh screws, countersunk so the
heads are flush with the surface (Fho-
to 7). Then, attach the hardboard with
%-in. No. 6 fh screws. Countersink
these serews slightly below the sur-
face so their heads won't mar your
work. Rip % x 1-in. edge banding,
and apply with finishing nails and glue
(Photao 8).

2 After assembling front and rear rails to
legs with lagscrews, clamp to side ralls and
bore holes for ¥s-in. bolts.

To attach the vise, lay the table on
its back legs, and position the vise on
the front rail. Bore Y-in. pilot holes,
and attach the vise with %-in. lag-
screws and washers (Photo 9). Then,
lay out the bench dog hole positions on
the top, and bore the holes with a
Forstner bit.

To make the bench dog, cut a 1%%-
in.-dia. dowel to 3% in. long, and bore
a %g-in. hole through it about % in.
from one end. Glue a piece of % g-in.
dowel in the hole to act as a stop. Fi-
nally, cut two wooden vise-jaw liners
and secure to the vise through the
threaded holes in the jaw faces.

To finish the bench, we used three
coats of polyurethane varnish, ap-
plied according to the directions.

=3 - —

B Temporarily clamp or nall shelf and top
cross supports to frame. Then, bore pllot
holes, and secure with lagscrews.

AT .

§ Use lagscrews to attach vise support as-
sembly to front and rear top ralls. Note
counterbored holes in front rail.

W

8 After attaching hardboard with screws
countersuni slightly below the surface, se-
cure edge banding with nails and glue.

& Cut plywood for benchtop and shelf to
exact slze with a clrcular saw gulded by a

stralghtedge clamped to stock.

9 With bench on Its back legs, position
wvise and attach with four Ye-In.-dla. ¥ 3-in.-
long lagscrews and washers.

{More Woodworking Guideon page 71) &9



RIGHT SIZE. RIGHT COLOR.

While everybody
else is getting more
shirts or ties or TV's
this holiday season,
you can look pretty
smart. Even brilliant.

Just get your favorite
Do-ItYourselfer or
woodworker what he
really wants. Tools,
tools, tools.

Delta tools. The
brand that profession-
als have demanded
since 1923, Now you
can buy them at your
local Delta machinery
dealer or at leading
home center and hard-
Ware stores.

One thing's for sure,
You won't be returning
them the day after
Christmas,

Call toll free for the
name of the store
nearest you: Delta Inter-
national Machinery
Corp., 800/438-2486.
In Canada, call:
H16-836-2840),

NO BATTERIES NEEDED.

Owur new Banch Band
Saw comes with a free
Band Saw Handbook,
while supplies last.
Two wheel design
maximizes blade |
life. Smooth track- |
ing. pracizion /
cutting, straight or |
curved, Tilting
fable for bevels.
Miter gage for
angles. Perfect
for Chrisimas.

Owur 17 Belt/5" Disc Sander is
the ideal answer for intricate
wood sanding and metal grind-
ing. Perfact for the hobbyist

as well as the craftsman.

Grind it, sharpen it,
bt it, polish i. Our
5" Bench Grinder has
usas far beyond the
shop. Medium and
course grinding
whesls, eye shields,
and adjustable fool
rests,

The new Defta 127
Portable Planer
Surfaces stock from
1" 1o 6" thick, and up
to 12" wide. A top
mounted control
handie raises and
lowers the cutterhead
over a 12" x 26" table

This 12" Drill Prass has five
spindle spead's for drilling
woods, melals, plastics and
other materials. Table tilts for
angle drilling. And while sup-
plies last, we're throwing in a
free 25-plece sanding drum
kit worth $79.95,

FREE SANDING KIT

The new 2-Speed Scroll Saw takes curves at
speeds of 850 to 1725 cutfing strokes per
minute. Cuts stock up to 2" thick. Exclusive

A
A

“Quickset" blade changing system.

Buildin
On Tradition

DELTA

A Pentair Company



WOODWORKING GUIDE

Modular

Shelves
If all you needed for a woodworking
shop was a few power tools and a pile
of wood, life would be simple indeed.
For better or worse, woodworkers
are notorious for collecting boxes of
hardware, tool accessories, jigs, fin-
ishes, stains and a multitude of little
things that might be just too impor-
tant to throw away. It's no wonder,
therefore, that one of the most impor-
tant considerations for any well-
equipped woodshop is storage.

The shelf unit shown here is simple
and inexpensive to build. It features
adjustable shelves and can be easily
mounted on your shop wall. The mod-
ular nature of the design means you
can attach several units together to
form a larger storage area. Best ofall,
you can use this modular design as a
basis for household shelving units and
cabinets.

Begin by cutting 1 x 10 pine to
length for the case sides, top and bot-
tom. To crosscut long stock easilyona
table saw, first rough cut the pieces
slightly oversize with a portable cir-
cular saw or handsaw, then finish the
cuts square and to exact length on the
table saw. Clamp the sidepieces to
your worktable to rout a %-in.-deep =

4

e i h |

1 Clamp the case sides to a worktable, and
use a router, edge guide and straight bit to
cut the rabbets for the corner joints.

& Join the case sides to the top and bot-
tom pleces with glue and éd finishing nalls.
Check for square, and let the glue dry.

POPULAR MECHANICS & NOVEMEBER 1991

¥4-in.-wide rabbet in each end. Use a
%i-in. straight bit and router edge
guide to make the cuts (Phota 1).
Install a dado blade in the table
saw, and cut the ¥,s-in.-deep x %-in.-
wide grooves for the shelf tracks, also
called standards (Photo 2). Note that
the space between the front case edge

2 Install a dado blade in the table saw,
and cut the ¥, x %-In. grooves In the case
sides that house the metal shelf tracks.

and the forward track is different
than that between the rear edge and
the rear track. This allows for equal
spacing once the ease back is in place.
Most tracks have numbers along
their faces to facilitate positioning the
shelf clips. To mark the tracks for cut-
ting, first align the lower-number end

3 After positioning the tracks so the slots

are aligned, and then cutting to length, at-
tach to sides with provided nalls.

§ Use a plate joiner to cut slots for joining & Attach back frame to case so frame Is

the back frame pleces. Clamp stock firmly.

Doweling jig and dowels can also be used.

Nush with rear edges. Secure with glue and
nails. Then. hang case and Install back.

1
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of each track with the top edge of the
bottom rabbet on the case sides.
Then, mark the finished length on the
edge of the top rabbet. Pay extra at-
tention to aligning the track slots on
all four tracks within a case so the
shelves will lie flat and level. Cut the
tracks with a hacksaw, and use the
provided nails to attach the tracks to
the sides (Photo 3).

Use glue and 6d finishing nails to
fasten the sides to the top and bottom
(Photo 4). Then, check that the unit is
square by measuring the diagonals,
and allow the glue to dry.

Cut the 1 x 4 back frame pieces to
size. We used a plate joiner to assem-
ble the frames, but a doweling jig
could also be used. After marking the
plate locations, clamp the stock to the
worktable, and cut the slots (Photo 5).
Apply glue to the slots, install the
plates, and assemble the frames.
Clamp until the glue sets.

Test fit each frame to a case, and
trim the frame if necessary. Secure
the frames with glue and 6d finishing
nails driven through the sides, top
and bottom (Photo Eﬁ

Sand all surfaces with 120-grit
sandpaper, and finish with polyure-
thane varnish, When the finish is dry,
hang the units by screwing through

X
SECTION AT SIDE [ZREQD |

ADJUSTABLE

=

3EXG-14X3IT
[2REQD,

the frames into wall studs, furring
strips or masonry anchors, depending
on your wall construction. Cut and in-

stall the hardboard backs, and secure
with ¥:-in. brads. Cut the shelves to
length from 1 x 10 pine stock.

U5, Dentol Research says, “You have o 75% chaonce of developing gum diseass.”

CUT BACK BLEEDING AND
'GUM DISEASEIN30DAYS!
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Bench Saw Stand

Benchtop tools are a great way to
equip a small shop. And, all you need
is a bench to put them on—until you
move up to a table saw, that is.

A table saw naturally demands ac-
cess to all sides so that you can handle
a wide range of stock sizes. The best
solution for small bench models is a
dedicated stand. Our version features
4 % 4 legs, a pine apron and a plywood
top. Although we designed it specifi-
cally for the Makita 2708W saw, you
can easily modify the plans to suit
models from other manufacturers.

Begin by cutting the 4 x 4s square
and to exact length with a handsaw.
Then, lay out the notches for the
apron. Use arouter and %-in. straight
bit to remove most of the notch waste.
A straight stop elamped across the leg
guides the router across the bottom of
the notch. To support the router as
the cut is nearly completed, leave a
strip about 1 in. wide (Photo 1). Then,
remove this with a handsaw or chisel.

Cut the apron pieces oversize in
length from 1 x 8 pine. Then, use a
router, edge guide and %-in. straight
bit to cut the rabbet on the upper
a. ron edge. Mark the exact length of

¢ pieces, and use a eircular saw to
cut the mitered ends. Clamp a

straight guide squarely across the
stock to guide the cuts (Photo 2).
Next, lay out the screwhole loca-
tions on the aprons, and bore and
countersink the holes. Place two legs
and an apron squarely in position on

the worktable, bore pilot holes into
the legs, and attach with screws (Pho-
to 3). After completing the opposite
side, apply glue to the mitered joints,
attach the remaining aprons and

(Please turn to page 76)

The best way to a man’s stomach
3¢/ this hohday season.

Help him take weight
off and keep it off.

This holiday season, help him get rid of
that spare tire for good. The key isn'i
dieting alone — it's regular aerobic
exercise. And the best way 1o get that
exercise is a2 NordicTrack® cross-country
ski exerciser.

NordicTrack burns more calories.

While exercise bikes, readmills and
stairclimbers only work the legs,
NordicTrack duplicates the maotion of
cross-country skiing, working both the
upper and lower body. That's why it
provides a superior cardiovascular
workout and bums more calores — up to
1,100 per hour according to fitness
EXpers,

It takes just 20 minutes,
3 times a week.

A NordicTrack machine's smooth, non-

jarring workout will trim and tone his
entire body — including his waistline —

POPULAR MECHANICS ® NOVEMBER 1591

in as litte as 20
minutes, three
timies a week. It's
easy to fit in. Even
during the busiest
time of year.

Call today for a 30-day
in-bome triall

Nordlc rack
FREE VIDEO

ANIY BROOCHURE!

1-800-328-5888 275k

I:Trlnt.
u Juﬁd.hln Bhd M., MH 55318

©1991 NorticTrack, !nt A CML Company
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Buckls up— inguther we can save lives.
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Raising your status means raising your

standards, so be prepared to accept some

remarkable improvements on the new
Crown Victoria: A sleeker, more aero-
dynamic design. A quieter, roomier
interior. A redesigned suspension for
better handling.

Next comes power, which you'll have on
demand, courtesy of a new modular V-8,
the most advanced engine in ils class.

With this power, of course, comes
responsibility: An avaslable anti-lock
braking system with Traction Assist,
speed-sensitive power steering and a
driver-side air bag supplemental restraint
system. A passenger-side air bag is also
available.

THE Nth DEGREE.

For an even more serious trip to the top,
consider the new Crown Vicioria Touring
Sedan. 1t boasts added horsepower, an
exclusively designed interior and standard
anti-lock brakes with Traction Assist.

Whichever route you take, you'll be calling
the shots. From a very impressive office.

NEW BUMPERTO-BUMPER WARRANTY.
New 36-month/36,000-mile limited
warranty requires no deductible. See
your dealer for a copy.

CROWN VICTORIA




WOODWORKING GUIDE

secure with 4d finishing nails.
Cut fir [islywmd to size for the top,
and install with 6d finishing nails.

Mark the cutout for the sawdust hole,
Bore Ye-in, holes at each corner, and
finish the cut with a sabre saw (Photo
4). Finish the stand by marking and
boring the holes for the lagserews
that hold the saw. Then, attach zaw,

1 Use a router to remove the waste in leg
natch. Leave a strip of wood for support
that's removed with handsaw or chisel.

¥

2 Cut the mitered apron ends to length
with a circular saw set to 457, Stralghtedge
clamped to stock guldes cut.

2 Assemble the aprons to the legs with
2-in. No. 12 fh screws and glue. Stagger
screws on adjacent pleces at corners.

4 After installing plyweod top with 6d
finishing nails. bore '-In. holes at cutout
corners, and finish cutout with sabre saw.

the bast tools you can afford. They not only
last longer and give more satisfaction, you'll
probably save monay in tha long run. How-
ever, you ngedn't buy the biggest tools on
thie markal. A ¥-in. VSR drill, for exampie, is
fine for typical hole boring. But a standard
plunge routar should handle “%-in. shank
bits if you plan to use it for joinery.

When comparing motors, keep in mind
that the horsapower ratings ol induction mao-
tors (fixed-spaad motors usually found on
machinery) can be misleading. Consumer-
and semiprofessional-level motors are rat-
ed at the maximum horsepower thal's gen-
eraled just before the motor stalls under a
heavy load, Industrial-grade tools are more
often rated by conlinuous-running horse-
power. A closer comparison can be made
by the amperage requirements.

I's a good idea to look over the profes-
stonal models, even if they'ra oul of your
prica range. Knowing their features, maten-
als and construction will help you batter

evaluate a less-expensive fool. If possible, al-
ways check out the tools in parson. But these
days, mail-order suppliers can be the most
economical and convenient route fo go, espe-
cially if you know exactly whal you wani—and
what you'll get. Following are some of the
leading mail-order sources and woodworking
tool manufacturers,

Some major catalog suppliers:

# Constantine, 2050 Easichester Rd., Bronx,
MY 10461

® Garratt Wade, 161 Avenue of the Ameri-
cas, Mew York, NY 10013

® Woodcraft, 210 Wood County Industrial
Park, Bdx 1686, Parkersburg, WV 26102

® Woodworker's Supply of New Mexico,
5604 Alameda Pl. NE, Albuguergue, NM
87113

& Trendlines, 375 Beacham 5t., Chelsea, MA
02150

® Sears, Roebuck and Co., Sears Towar,
Chicago, IL 60684

® Tools On Sale, 216 W. Seventh 51., 51
Paul, MN 55102

Soma major tool manufacturers:

® AEG, Three Shaw's Cove, New London,

CT 08320

#® Black & Decker, 10 N. Park Dr., Hunt Val-
ley, MD 21030

®« Bosch, 100 Bosch Bivd., New Bern, NC
28562

@ Delia, 246 Alpha Dr., Pittsburgh, PA
15238

@ Freud, 218 Feld Ave., High Paoint, NC
27264

® Hitachi, 4487-E Park Dr,, Norcross, GA
30083

& Makita, 14930 Northam St., La Mirada,
CAS0638

® Milwaukee, 13135 W. Lisbon Rd., Brook-
field, Wi 53005

& Porter-Cable, Box 2468, Jackson, TN
38302

& Powermatic, Morrison Rd., McMinnville,
TN3T110

® Ryobi, 1424 Pearman Dalry Rd., Ander-
son, SC 29625

& SCMI Corp., 5933-A Peachtres Industrial
Bivd., Norcross, GA 30092

& Stanlay Tools, New Britain, CT 06050

® Skil, 4300 W. Peterson Ave., Chicage,
IL 60646

-]

(More Woodworking Guide on page 89)



connected « + « Imagine what it will do for you in the future.

Q ELECTRICITY
Taking you into the future.

BROUGHT TO YOU BY YOUR ELECTRIC UTILITY




A simpler design. Improved comfort. Extra quiet perfor-
mance. Longer-lasting, low-cost operation,

The secret’s inside the compressor of every Lennox
Dimension ™ Heat Pump: two rugged spiral scrolls replace
15 separate valves, seals and pistons. The result is quieter,

more efficient operation and fewer parts to wear out, get out
of adjustment or need replacement.

The major design improvement combined with famous
Lennox quality offers you lower heating and cooling bills,
greater reliability and quiet home comfort all year long. The

Announcing Another
Lennox Breakthrough
In Year-Round Comfort:

New
Technology
Gives You
a Better
Heat Pump!

kind of performance you expect from Lennox.

The new, one-of-a-kind Dimension heat pump: break-
through technology, outstanding value, year-round comfort.

Now, only at your independent Lennox dealer.

JI{M .‘? a
L - ’; if:,;’ﬁ"ﬁ ﬁ.ﬂy

“W. '\ AirConditioning = Heating
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HOME By the year 2001, some form of home

automation will be as common as a second

AUTOMAT ION: car. Many people will buy automated homes

THE FU“JRE or install an automated control system as part

of a remodeling project because they see how
AT YOUR it can improve home security. Others will be
FINGER“PS atiracted by the system's bells and whistles—
features that let you preprogram home enter-
tainment on a reomby-room basis. But the real
benefit of home automation is its potential o save energy.

You could, for example, cut energy costs as much as 50 percent by program-
ming your home-outomation computer fo anlicipate heating and cooling needs,
then coordinate those needs with the most favorable time-ofday eleciric rates
and use that information to operate a high-efficiency heat pump that supplies
several individually regulated temperature zones throughout your home.

The technology to make this happen already exists and has been shown to
work in demonsirafion projects like the Electric SMART HOUSE in Aflanta, where

HOUSE, ALLOWINNG YO
TO CHECK THE SECLRITY

OF EMNTRAMCE DOORS

PROGRAM MLISIC OO

BY ROOM , AND SET
TEMPERATURES TO YARY

DURMG THE DAY

an entire menu of futuristic control features are literally at your fingertips by v
means of a touch-control screen. This screen not only provides video monitoring  Zone heating puts the *
of entrance doors and controls lighting and audic programming, it also serves ~ warmith where you need it. ®
as a visual thermosiat that lets you set tlemperatures for each healing and cooling ~ Add an electronic thermostat ®
zone. When used in this mode, the screen also gives you a readout of the cur- o maximize comfort nd
rent condition in every room of your house. e "
While this touch screen looks like it walked off the set of Star ¢
Trek, the computer power that makes it work is no more com- @
plex than the PC you're already using at home or work. In fact, °
you can buy electronic interface devices that allow your PC o ;
control certain oppliances and some parts of your home's light- A\ o
ing system. And more is on the way. The Electronic Industries p = e
Association, which represents the manufacturers of consumer _WF ; %
electronics products, is working 1o establish industry standards § ®
that will allow every elecironic product to “communicate” with B Fomal tiving m: — | E Eg :
every other electronic product. This is the same process of stan- B Femiy Livns Area e .
dardization the video people went through when they decided .
that the VHS cassette was going to be their industry’s playback format. =
A few years from now, when this standard has been adopted, you will be able YEAR
to join together an unlimited number of electronic products and control devices to 1 996
create a home-automation system that meets your needs. Of course, confrol and
programing features may not be on a par with what the SMART HOUSE offers, I
but they're a solid indication that the future of home automation has begun. TECHNOLOGIES
REDUCE THE COST OF
COMSTRUCTION AMD
INCREASE OVERALL
EMERGY EFFICIEMCY TO
A POINT WHERE THEY
USE OME-THIRD THE
EHERGY REQUIRED
IH 1990.
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SUPEREFFICIEMNT
ELECTRIC HEAT PUMPS
PROVIDE HEAT IH THE
WINTER AHD COOLING
I THE SLUMMER TO
REDUCE OUR
DEPENDEMCY OH
FOSSIL FUELS.
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LOW-COST
HEATING AND

Until about 25 years ago, if you wanted a
warm house, you burned something. Fuel was
converted info heat by means of fire. Heat
pumps don't work that way, and because they
don't, by the year 2001 we will have

COOLING YOU
CAN LIVE WITH mﬁmh:.:rmm;nmﬁmhmundm

An elecirically operated heat pump doesn’t burn anything. Instead, it takes
heat from the surrounding air or the ground and iransfers it fo your house. In the
summer, the process is reversed and the heat pump takes heat from inside your
house and fransfers it fo the outdoors, providing you with efficient cooling.

Think of a heat pump as a large refrigerator. This isn't as farfeiched as it
sounds, because the refrigerator in your kitchen—which actually is o heat

n't create cold, it removes heat from the food compariment. That
heat has to go somewhere. Stand near your refrigerator when the compressor is
running and you can feel the warm air blowing through the grill near the floor.
Heat pumps generate the same warm air, and that's what heats your house,

As efficient as oldermodel heat pumps were, several technological break-
throughs make today's heat pumps the most efficient heating-and-cooling systems
for your house. The most important of these breakthroughs is the use of new vari-
able-speed motors to control haw much warm air is distributed. Derek Maris,
director of advanced technology for Carrier, thinks a betler way to explain this
new technology is to call it variable-capacity heating and cocling, because what
actually changes is the amount of warm air that the system puts out.

Older heat pumps and all forced-air furnaces, no matter what fuel they use,
have only two operating modes: on and off. To keep your house at a constant
temperature, these systems cycle on and off regularly. However, on/off cycles
can cause a lemperature swing of up to four degrees from the set point on
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your thermostat,

Variable-speed technology allows the compressor and blower motors to oper-
ate in sync with each other: Their speeds continually adjust in perfect harmony fo
meet the heatingload requirements. An immediate benefit is that your house tem-
perature never varies more than one degree from your thermostat sefting|

Variablespeed heat pumps seldom run at maximum speed, and when run-
ning at lower operating speeds they use less electricity and thus save money.
They also make less noise when they operate—up to eight times less than older
models that run at constant speeds—about the same as a refrigerator.

Another development that promises improved efficiency is a change in com-
pressor design that cuts the number of moving parts down to two. The new scroll
compressors, as they're called, increase a heat pump’s heating or cocling
capacity without increasing its physical size. This reducfion in meving parts
means even greater reliability for a product already known for its ability to pro-
vide years of troublefree operation.

Heat pumps can even be used to supply your domestic hot water, In summer,
heat taken from the house during the cacling cycle is diverted to heat the
water—an absolutely free by-product of normal operation. Producing hot water
in the wintertime is a bit more complex because the heat taken from the sur-
rounding air has to be shared between the house and the system that heats the
waler. There is a small price tag for getting wintertime hot water this way, but it
still costs far less than heating water by more conventional means.

Airsource heat pumps have been around for a quarter of a century, though
they have been used mostly in parts of the country where winter temperatures
are moderate—usually no lower than 30 degrees. Even at that temperature,
there is more than enough heat in the air to make the heat pump keep you warm
and cozy inside. As we approach the year 2001 and the new variable-speed
technology becomes more commonplace, airsource heat pumps will become
viable options for more northerly parts of the counry.

The New Language of Efficiency
Older heating systems measured efficiency as a per-
centage of the fuel converted into heat. A typical fos-
silHuel furnace, for example, might have an efficiency
rafing of 74 percent—meaning that 74 percent of its
heat goes into your house while the rest goes up the
chimney. A high-efficiency furnace improves efficien-
" ¢y to around 92 percent.
ply extract it from one place and move it to another,
so their efficiency is expressed in terms of a Heating
Season Performance Factor or HSPF. It is determined
by taking the total amount of heat delivered during a
heating season [measured in British Thermal Units, or
BTUs] and dividing it by the number of wat-hours
needed o run the system. The higher the resulfing
number, the more efficient the heat pump.

Today’s heat pumps have HSPFs approaching 10,
which means they output fen times more BTUs than
they use in walt-hours. By the year 2001, that fig-
mMimhll.'hpﬂh-mh

, @ heat pump with an HSPF of 10 is
Mhﬁtm“ﬁmnﬁmmﬂ

CRAREE CHART AN MAF C0

YEAR

A HEW COMMUMICA-
TIOHS STANDARD LETS
ELECTROMIC PRODUCTS

“TALK" TO EACH

OTHER, 50 YOU CAN

PROGRAM YOUR PC TO

MOSTAT ACCORDING
TO REPORTS FROM THE
HATIOMAL WEATHER
SERVICE. THE COST OF
THIS LIMKUP IS LESS
THAH $10.

YEAR

2000

EHERGY ARMD
POLLUTION 5TAM
DARDS, ADOPTED BY
CALIFORMIA, M THE
EARLY 1900s, ARE HOW
THE Law OF THE LaMD.
THE HEW LAWS AFFECT
EVERYTHING FROM
HOW WE DRIYE OLUR
CARS, TO WHEN WE
WATER OLR LAWHS,
TO HOW WE PAINT
OUR HOUSES

L I



L]
L]
YEAR

2001

ELECTROHIC COMTROLS
AMD A TELEPHOME-
COUPLED INTERFALE
MAKE [T POSSIBELE FOR
YOU TO CALL YOUR
APPLLAMCES FROM
AHYWHERE—AHD
THEY WILL LISTEM

TO YOu

The electronic keypod

controls of loday’s cookiops
give you infinikely variable,
quick-response heat settings.

® & 2 & & 9 & & & ® @ @

PO COLTESY VI O Pl R COP irlfaps Wil

# & ¢ 0 ® SPECIAL ADVERTISING SECTION ®= & » & @

THE Imagine your dishwasher loaded up and ready to
go. You hit the start button. But instead of moving
EI-ECTRIC into the wash cycle, the dishwasher contacts your

KITCHEN OF local uiility company, finds out what time the best

electric rates go into effect, and waits until that
THE FUTURE fime to do the dishes. Or how about this: You put
the roast in the oven when you leave for work, not
knowing when you're coming home. No problem. Later on, you pick up the
phone, tell your oven you'll be back ot 7:30. Dinner is done when you arrive.

What will make this possible are microprocessor controls—which are already
part of many electric applionces. Think of them as small computer keyboards
that let you create cooking and clean-up programs to meet your needs of the
moment. The real beauty of these microprocessor controls is that an interface
device allows them to be activated by telephone touchtones. You can already
buy simple versions of this: inexpensive plugin unils that let you turn on a light or
start your coffee maker with a phone call.

But if you think that the kitchen of the future will be a place where a computer
and a litle abracadabra turns o piece of freeze-dried Thone inte @ romantic din-

~se nier for two you'll have to wait another hundred years. Next cen-
tury's kitchen will look pretty much like the one we're used to,
with advanced versions of our basic eleciric appliances.
£5E We're already seeing major changes in cooktop technology.
" The traditional coil elements are being reploced with quick-
~ response halogen elements housed under easydo-clean ceramic
*  gloss. Not only do these electric elements provide instant heat,
- their electronic confrols let you make on infinite number of small
5 adjustments to fine-tune femperatures. No more cooking within

the consiraints of high, medium, and low.

Refrigerators, too, are going to change drastically. They may not look any dif-
ferent, but federally mandated energy standards, set fo go into effect in January
1993, will require them fo be 30 percent more energy efficient. That's a big
reduction in electric use, occording fo Doug Ringer, director of product planning
for Maytag. He thinks there will be a lot of small improvements rather than ene
big leap in technology. So expect to see belter compressor efficiency, more insu-
lation, changes in how door liners are made, and more responsive controls. But
don’t plan on living with these improvements for very long, because a new—and
as yet unwritien—set of efficiency standards for refrigerators is due in 1998.
And these are likely to set the energy requirement that we will have io live with
in the year 2001 and beyond.

Perhaps the biggest change in the kitchen of the future will be how we use the
microwave. A whole generation of post-baby boomers is coming info the mar-
ket—people who have been using microwaves since early childhood and don't
know how to cook any other way. Tomorrow's microwaves will cook faster, have
rotisserie and broiler elements for better browning, and provide more confrol

lable power settings for preparing sauces,
egg dishes, and seafood, making

microwaves even more versatile,

Gourmel-quality meals are ready in

a snap using o woking technology

called sous vide. Thess vacuum-

pocked, reheatoble foods ome

cious, A bew supermarkets olready
offer these products: By the year
2001, they will be o3 commonplace

as canned soup.
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MILLENNIUM-

LIFETIME

FRUITCAKE
A LONC TIME.

I'his holiday season, give the Millennium Rechargeable Power System. These long lasting
products are the perfect gift for the person who has everything (except, of course long lasting
rechargeable products). So give Millennium rechargeables this vear Thatway, noonewill
ever accuse vou of giving the same old, stale @il Call F800-CAN-POWR for a retailer near vou

| S4Y5$15.00 u#‘r'ESI0.00 | GPTO $6.00 |

FELIY A 1-MOAUIT AL ERMEL LA PIDEH A REER £5.00 MAIL-IN COUPOM OM AMY 52.00 MAIL-IM COUPOM OM AMY TWO-
OeiSOEL & CHda AT AMD FOUR CAMCORDER

LRI PEWER SRl L 4D BEASVE & MILLEM MU POWER | PACK OF HILLEMMIUM POWER CELLS. l

FREE BACK -UP SET OF FOUR 4A'S"BY HAIL. PACK REPLACEMEMNT BATTERY. HOT VALID WITH 7-d.8 RAPADCHARCER DUTHE]
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A ELECTRIC CaR IH
YOUR DRIVEWAY CUTS
THE COST OF AROLIND-
TOWN TRAVEL TO
ALMOST HOTHING,
BUT STILL GIVES YOU

THE BEHIND- THE - WHEEL

PERFORMAHNLE OF A
GASOUMNE-POWERED
OHED CAR.
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LIGHT UP The light switch is everyone's instant access to electrici-
ty. Flick it on and you light up your life. But by the year
YOUR LIFE 2001, th ype fght your swich convols willbevry

from what we're used to today: Long-asfing,

FOR LESS energy-efficient compact fluorescents will replace the
incandescent bulbs you grew up with.

This new generation of fluorescent lighting is a far cry from the long, bulky
tubes of the past. The new compacts come with screw-bases that fit any light
socket in your house. And because they are close io the same size as the incan-
descent bulbs they replace, you can use them in fable lamps without changing
the shade. New ballasts—the devices needed to turn on any flucrescent—give
an almost instant on and off, so no mora “Huarescent Rickar.”

If's been known for decades thot fluorescents use less energy than incandes-
cent bulbs, and the savings are even greater with the new compacts. For exam-
ple, o 13-walt compoct produces the same amount of light as a 75-watt incan-
descent, yet uses onefourth the power. And when it comes fo life expectancy,
there's no comparison at all. The compact fluorescents will provide 10,000
hours of light, against a typical incandescent bulb that lasts only 750 hours.




Standard base fits all
regular light bulb sockeis.

1
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Get up o $2 back,
Giet a cash refund of §1 for pur-

chasing one bulb, §2 for two
hul'hi.bjucm.li.!‘b&thismmpi:td

. - S Ivania, dlong with:
w Oine al-purchise seal from

P Halogen package for 31 refund;

1'l-'u proof-ulpurchase seals for

It’s @ typical Syivania invention:

@ bulb that gives betier light, $2 nl‘und.ym cash registe :1-.-..1-. I-[:?rnp
cirched) Mail 1o Sytuknum 0, Baox
and mare of it, on less energy, 1515, Young Amenica, MN 55551- 1515 Allow B-1] weeks for
Jor a lot fonger than ordinary bulbs. Setivery G T posshel Ry Tl
NAME
ADDRESS AFT
5 . e e ti]
. The Sylvania Halogen is pari
Lasts up to 3 times of a fill line of Syivania
as long as ordinary bulbs. fighting products for the home.
1 We promise youw: try fust one
. I# and you'll flip.
- -:.
'I‘r
i
% ;
p Srays brighter over more
o of its liferime.
Giives a whiter,
more natural light,

to Bring out the true colors
and textures of your home b
Burns up to 10% brighter

on the same amount of energy
as ordinary bulbs.

\\_ ______,4-"'

Sylvania Halogen. The bulb that’s standing
the lighting industry on its head.

SYLVANIA

LIGHT. MADE RIGHT.
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6i g THE For most of us, the mental picture we have of
our electric ufility company is no larger than
el BN VOLR: MOLSE PARTNERSH'P the envelope that contains the bill. Sure, we

THAT PAYS may pay some aftention to the conservation
FROM YOLUR BUILDER'S

fips the company sends, or the free energy
s - audit services. But for the most part, we see our supplier of electricity as some
LIVIFG AMD SERVICE anonymous corporate force that we take for granted—just as we take for grant-
ed that when we flick a switch the lights will always go on.

It may come as a surprise that your electric utility company wants you to pay
less. for energy rather than more. In fact, the people at your utility ore developing
WHEN THOSE MEEDS demonstration centers, with trainéd staff, to show you how to economize.

JGE, YOU SIMPLY Already up and running is Southern California Edison's Customer Technology
Application Center, or CTAC, which opened last year. Ifs likely to become a
model for similar centers around the country.

“CTAC is the most comprehensive showcase of customer-based electric tech-
nologies in California. It exemplifies the electric utility industry’s commitment to
qu|:::|ihl,.r customer service, energy Eﬂiciﬂnty, and concern for the environment,”
says Project Manager Ruby Irigayen. CTAC's 1,000-square-foot House of the
Future demonstrates high-efficiency heat pumps, electronic meters, home-
automation systems, waterconservation options, an electric van, and other
advances in efficient technology for hame life. In the Lighting Design Center,

; visitors can see over 150 lamps (including the new compact Hluorescents|,
= experiment with different color lighting schemes, and learn about innovative
= o and energy-efficient lighting for merchandise displays and show windows.

CTAC also works with product manufacturers 1o, as Irigoyen
puts it, “see if we can provide an eleciric technology solution to
an emissions problem or an improvement in product quality
and productivity.”

Utility companies in all localities also sponsor programs to
. increase the energy efficiency of your house. Sometimes these
utility company to find out R ¢ programs have substantial economic incentives. PSI Energy’s

what progroms are e : Smart Saver program, for example, offers a 30-percent reduc-
- tion in elactric rates to homeowners wha install qualifying ener-
R = gy-saving features. In Arizona, there are financial incentives for builders who

20‘ ° install heat pumps and double-pane windows, Delaoware rewards sealed-duct
systems and efficient water heaters, What these programs mean o you is that if

B r = (AP ¥ oWy 1
LAl U=, L HUWSIMG

i
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S - you're in the market for o new house and want to buy one whose energy-saving
OF REFUGERANTS features meet next century’s standards, you can do so without paying exira for
THAT DO NOT HARM them. Your electric utility company has picked up the tab for you.
THE OZONE LAYER Your ufility encourages you 1o ask about the many consumer and builder pro-
——_— ” grams it offers to help you live more efficiently. The people who work for your B
utility are really your pariners. They want to see the dollar you spend for electrici-
REPLACED THE FREON- ty go farther. When it does, not only will there be more electricity to go around,
BASED SUBSTAMCES but the benefits of cur energy-saving efforts on the environment will be there for
THAT WERE OMCE USED ﬂ" D* us to Bniﬂ'f.
IN REFRIGERATORS The prachical eleciric car is no longer justa
futuristic dream, Infroduced in 1990, the GM
AMD AIR COMDITION-

Impact has a range of 120 miles F‘&IIF
and travels of highwoy speeds. Ford is also
developing an eleciric cor ond
expects fo go into large-
swcale production in the
 mid-o-late 1990s.

ERS DURING THE 20TH

©1991 Edison Elaciric Institute.
Al rights reserved.
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If there's one thing every great cook hates, it's some-
thing burning. Especially money. Which is why so
many cooks choase Tappan for their new Kitchens.
With Tappan, you can afford high performance and
high design. Because | e -

EEEE=E=E
nobody builds in features -

and value like we do
Creale the perfect look | == o= == = = o

with a modular electric

G

downdraft cooktop for indoor grilling at its best. Next, consider the sophistication of a Ceran™ electric

cooktop. Or the precision and easy cleanup of solid disc electric burners. Then add your choice of one

Atlar cocking In periaciion, ou
. " % Fix b : T ‘While-ori-Whila wal oveEn CEdng
of the finest lines of electric built-in ovens you can buy. No matter which Tappan built-ins you ChoOSE, isef swmatealiy

Something You’ll Never Burn
With A Tappan.

all are precision crafted for people who love to cook. By A people who feel the same. So if you're thinking about upgrading your

LA ghoyid see Tappan. Unless, of course, you have money to burn,
=

i F'_',' see why nobody builds in as much as we do. For free

kitchen with only the best, you really .«
Compare Tappan to all the rest, and you'll =
informatian, call toll-free 1-800-537-5530.

The smaoalt surface of cur back ghss Caran'™ glecire cockiop cliars wil a wipe THPPR”J

Precision Cooking Machines™

© 1991 While Consclidaled Industres, Inc



YOU CAN SAVE A
LOT OF ENERGY IF YOU
KNOW WHAT TO
LOOK FOR IN A HOUSE.

w

i
10

TIME CO0K MANLAL
1hdl eFHRIG T

S

POWER

LEVEL CLOCK

You know just what you want in a house - how many bed-
rooms, the type of yard, maybe even the color of the shutters.
But have you given much thought to what the energy source
should be? When you shop fora home, remember the advantages
of high-efficiency electric applications. A high-efficiency
electric home uses less energy for staying warm and keeping
cool. Electricity also gives you plenty of design flexibility, so you

can choose from a wide range of energy-efficient appliances.

i~
T, e

And if you're building your new home, remember that building
electrically can cost less. Because you don't need extra piping
for gas or oil. You should also know that advances in technol-
ogy are making electric applications more efficient. This helps
conserve our energy resources, which contributes to a cleaner
environment, now and in the furure. If you'd like to know more
about energy saving programs in your area, contact your electric
utility. We can promise you it won't be a waste of energy.

Kz ELECTRICITY
Taking you into the future.
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Lumber Rack

Onee your shop is set up, it's time to
figure out where to put the actual cen-
ter of attention—the wood. Our lum-
ber rack holds solid and plywood
stock, and is built with construction
lumber and plywood.

Begin by cutting all 2 x 4 parts to
exact length and boring %-in. holes in
the cross supports for lagscrewing to
the uprights. Lay out the cross-sup-
port positions as a group to ensure
alipnment (Photo 1). Clamp the eross
suppaorts to the uprights, and bore the
pilot holes for the lagscrews (Photo 2).
Then, assemble the three upright sec-
tions with %-in.-dia. x 3-in.-long lag-
serews and washers.

Lay the three sections on the floor,
and elamp the back stringers in place.
Bore holes for the 3%-in.-dia. x 3%-
in.-long bolts, and attach the string-
ers (Photo 3). Cut the bases for the
plywood rack from 2 x 6 stock, and
Join the bases to the short uprights
with 16d common nails. Then, bore a
%-in. hole at the top of each upright.

Position each of the three plywood
rack sections against a main upright,
and attach with lagscrews and wash-
ers. Rip %-in.-thick plywood strips
for the plywood rack base and back
supports, and serew them in place
(Photo 4). o]

1 After cutting all 2 x 4 pleces to length,

clamp the six uprights together and mark
the cross-support locatlons.

& Clamp the cross supports to the ;
and bore lagscrew pilot holes in the up-
rights. Then, assemble upright sections.

POPULAR MECHANICS ® NOVEMBER 1991
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(ZREGD)

LIPRIGHT—
J-1FREX 3172 X% B4" |6 RECD |

3 Use ¥ein.-dla. X 3%-In.-long hexhead & After boiting plywood rack uprights to
bolts, washers and nuts to attach rear maln sectlons, attach rack base and back
stringers to upright sections. support strips with 1 Ya-in. No. 8 screws.
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ADVANC

SHOP

A fully equipped workshop isn't the end—

I’s just the beginning.

Color photos: John Gretisch
Black -and-white photos: MNeal Baren
Technical art: Eugene Thomgpson

£

L ] ||| 4 sense, a '.'.--llll,:,'|l||-| One IMAS-
sive tool that, instead of picking up,
yvou enter and control from inside—a
total environment that you and the
wood move through as vour project
evolves througrh eacl stage .-|'!' ciof
struction. [I|11 =||| I_"lllll..' '|||||:-_ Vil &X
pect your shop to perform—to meet
the i:.;'i,'.'i standards that you sel [or
yvourself and that yvour finished work
demands. Each component, like the
internal parts of a machine, must not
only be up to its job, but also must by
L'[-Jll.‘i.'tl'nl.'-:l'.-' Il]:tl'l"l a0 that work jprao
gresses safely and efficiently.

Uur final shop is designed and
equipped for woodworkers who ex-
pect their workshop to function as ef-

POPULAR MECHANICS » NOVEMBER 1591



ficiently as the individual tools that
make it up, We've upgraded our
benchtop stationary machinery to
full-size professional floor models.
While you'll still find a use for the jig-
saw, & band saw now hanilles the bulk
of your curve cutting. In addition to a
10-in. tahle saw and floor-model drill
press, we're moving up to some new
machinery that will expand your
woodworking horizon. A jointer will
true edges and flatten surfaces, and,
in combination with a thickness plan-
er, it will transform rough lumber into
flat dimensioned stock.

Of course, no home workshop
would be complete without a lathe,
With this tool, vou ean make spindles,
bowls and other cirealar forms as
accurately as vour table saw makes
straight and square cuts.

You'll also notice a radial-arm saw
positioned between two benches, Not
only do the benches extend the saw
table, but they provide extra work-
space with storage underneath, The
benches are constructed in the same
way as the utility bench in the previ-
pus shop (see page 68). Other im-

Here's a shop with the equipment to take care of just about
any project you're likely to tackle—from rough lumber through

final sanding. Its layout [s designed to maximize space and
provide easy access to tools.

POPULAR MECHANICS ® NOVEMBER 1991 9]



FIX IT YOURSELF

Do your own machining and shop work with a
Smithy 3-in-1 LaThP * Mill = Drill

Easy to wse — 0 simple and functional. You'll be
doing quality work right away.

Versatlle — compact, multi-use design
lets you make any shape or size. The
only limit—your imagination. Work with
metal, wood or plastic.

Save time and money — no more
waiting for high-priced machinists
or repair professionals,

Downtime is expensive—don't
wait for expensive parts—do it
yourself!

Take pride — Just think what
you mll accomplish with your
own personal machine shop.
Starting as low as $1,045.

'-'“

fof_fﬂ#i’i_:;‘_:';'.’.‘:Tlfi"fiﬁ‘&’}_ﬂ_ Used Worldwide by:
Bt Sk poid for fwelfinsix o Hobhbyists » Educators

Fred Mz * FIEpalr . - FEFITI E‘rs
Diamond Bar, CA PI’QTEESIUI‘IHIS = Gu n5m|tn§

56X 5 - By Prowdoees ™ Englnaem - Mudel BUIMETS

For FREE Information U Wil il

Call: 1-800-345-6342

CARBIDE TIPPED ROUTER BITS
PROFESSIONAL PRODUCTION QUALITY  SPECIAL OFFER ~ 50% to 75% BELOW COST!
« 1/4* Diameler Shanks x 1-1/4° Long = Two Fiute Thick High Quaity Tungsten Cartide Tips « 1/2* Ball Beanng Pilo
« One Piace Construction (Not assemblies) » Professional Size = Piloted Bis are Supplied Complete with 1/2* Bal Bearings
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FREE CATALOG
To order by MasterCard or Visa — Toll Free 7 Day
24 Hour Order Service Call +-800-533-9298 or send check 1o
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provements on our previous shop in-
clude a heavy-duty plunge router,
random-orbit sander, a wider assort-
ment of hand tools and a complete col-
lection of the tools you'll never have
enough of—clamps. Keep all types on
hand, ranging from small spring
clamps through quick-action clamps
in various sizes to long pipe clamps for
large assemblies.

ur projects for this shop range
from a simple and practical scrap box
to a classic European woodworking
bench. This solid maple workbench
features a shoulder vise, tail vise and
bench dogs for holding your work. We
alzo show you how to build a basie tool
shelf for your hand tools, an outfeed
stand to help you handle long stock
and a sliding table for making square,
accurate cuts on your table saw.

ut
While machine placement will be
largely determined by your own space
and the equipment you use, there are

Outfeed Stand

If you've ever ripped a long board and
found yourself finishing the last few
inches of the cut while trying to sup-
port several feet of lumber on the op-
posite side of the saw, you know how
necessary an outfeed stand is. In addi-
tion to making the job safer, adequate
stock support also improves accuracy
because the work is less likely to shift.

Our compact design is adjustable in
height and utilizes a 12-in.-long roller
for smooth operation. (Outfeed stand
rollers are available through many
woodworking catalogs. See listing on
page 76.) Of course, the stand’s use
isn't confined to the table saw. You'll
also find it handy when using the
jointer, planer and band saw.

We used 5/4 and 1-in. pine for t]’IIS
project. Our 5/4 stock measured 1%/,4
in. thick. Because the actual thickness
can vary depending on the supplier,
be sure to check your stock and adjust
the dimensions accordingly.

Begin construection by cutting the
pieces for the side channels to exact
size. Mark the ends of the slots that
the threaded rod will pass through.
Then, use a router and edge guide
with Ye-in. -dia. straight bit to rout the
glots. It's best to rout the slots in sev-
eral passes, increasing the depth of
cut after each pass. Drill pilot holes
in the four short channel pieces as
shown, and attach these to the slotted
pieces with screws and glue (Photo 1).

Lay out the angled cuts on the inner
hase pieces, and use a band saw or

POPULAR MECHANICS » NOWVEMBER 1991



a few general rules to follow. Except
for the table saw, all of the machines
shown have a blind side that can be
close to or against a wall, eolumn or
other machine. Placing your band
saw, for example, against a support-
ing post in your shop can make the
area around the post more useful.

Because the jointer is used in con-
cert with the when thickness-
ing stock and the table saw when rip-
ging boards to width, we placed it in

tween these two tools. It's alsoa
good idea to orient each machine so
that shavings and serap are concen-
trated ina commonarea. Although we
haven't included a dust-collection sys-
tem in our shop, arranging your ma-
chines in this manner facilitates set-
ting up dust-collection ductwork. An
area outside of this machine space
near the workbench can be reserved
for assembly.

Ideally, machines should be orient-
ed with the long axis of your shop so
you can handle the longest stock pos-

sabre saw to cut them to shape.
Then, attach each inner base section
to a side channel with screws and glue
(Photo 2). Finish the stand sides by
cutting the angled outer base sections
and attaching these to the stand sides
with H:rewannd e (Photo 3).

Cut the pi rthe roller su
assembly. Use a dado blade in
ble saw for the rabbet on the tnpl_!gﬁ
of the sides. Then, bore the Y-in
hole in each roller support sidepiece

POPULAR MECHANICS ® NOVEMBER 1791

gible. In very confined aﬂces it's of-
ten useful to align the toolsona
nal to maximize the space available.
Another option for those tight on
:E;ﬂ:& is to make your stationary ma-

nery mobile so you ean eagily move
the tﬂuI out of the way when it's not
needed. Special wheeled bases for
many machines are available through
woodworking supply catalogs (see
Hatszea s on page 76).

sure you have adequate pow-

er and wiring. Heavy-duty tools can
often be wired for either 110 or 220
volts. The latter is preferable because
theam draw is halved, and the
wire size, therefore, can be reduced.
Each machine should have its own
circuit.

And, don't skimp on lighting, Fluo-
rescent fixtures are the most econom-
ical way to go, However, gooseneck-
type incandescent fixtures placed by
workbenches, the band saw, lathe and
drill press will do wonders when it
comes to illuminating the subject.

for the threaded rod,
and bore the screwholes for
fastening the sides to the top cross-

Note that the bottom rail is made
from two pieces, each with a groovein
its e:i . When assembled with ep-

grooves house the threaded
l‘g and luck it in place. Cut the rail
pieces to size, and use a dado blade in
the table saw to cut the tenons on the
ends. Then, readjust the dado blade,

i : .
GROWING UP
It's not always easy. Especially

if your family is outgrowing your
home. But you don't have to
move out to obtain extra space —
just move up! VELUXe® Roof
Windows and Skylights can help
turn unused space, such as an
attic or room over the garage,
into beautiful rooms that reach
for the sky.

Even more, our wide choice of
energy-efficient glazings,
including Sungate® ,_e*""“'" "a!Q
coated low-E glass 3
from PPG, insures that -
you and your family stay com-
fortable in January as well as July.

For information on The Living
Attic® and how VELUX Roof
Windows and Skylights can help
your home grow up, simply send
us the coupon below.

VELUX

THE WORLD LEADER IN
mwmmmnsumm

----------------- ; | P!mu nnd me a FlEqu
8 color brochure along with
i\ dealer locations and o price

JJ list within 24 hours. PM1191

Mame

Address

City Stote

iip Phone

WVELLIX-AMERICA INC. VELUK-CAMADA IMC.
My Depr iarieting Degi,

P.C3. B 5001 18817 Hyass Bluel.
Gireswood. 50 THa4l Kirkloeed, O, Concelo HIHDLA

w1997 Wl CROUP WELUT ) o regrwieradd

trockemurk.
® Thia | serigy AN i 3 rigsieead Docksnork
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and cut the Yi-in.-deep x Ye-in.-wide
grooves (Photo 4). Cut the threaded
rod to length, and spread epoxy in
both grooves and along the mating
edges. Position the threaded rod in a
groove, assemble the rail, and clamp
until the epoxy sets. Lay out the mor-
tises in the roller support sidepieces.
Use a %-in. Forstner bit to remove
maost of the waste, and finish with a
sharp chisel (Photo 5).

Assemble the roller support top
piece and rail to the sides with screws
and glue (Photo 6). Cut the two base
crosspieces to size, and bevel the low-
er edge of each on the table saw as
shown. Bore serewholes for attaching
the crosspieces to the stand sides.

To complete the outfeed stand, first

ition the roller support assembl
tween the two side channels wit
the threaded rod extending through
the slots. Then, screw the base cross-
pieces to the stand sides. Place wash-
ers and wingnuts on the ends of the
threaded rod. Attach the U bracket to
the top rail with screws, and slip the
roller in place,

Sand all surfaces and ease sharp
corners, We mounted adjustable feet
on the base to handle uneven floors.
Bore ®/;-in. holes in the base, drivein
Vi-in.-20 T-nuts, and thread the feet
into the T-nuts as shown.

1 After routing adjustment slot in both
channel sidepieces, assemble channels
with 1%:-In. No, 8 fh screws and glue,

e,

& After cutting tenons
on both top and bottom rall halves.

4

mluw-rr.lll Immn;pplnghnlulnnmpwt
use dado blade to cut threaded-rod groove  sidepieces to begin shallow mortise. Finish

2 Cut angled inner base pleces on band
saw or sabre saw, and secure to channels
with 2-in. Nio. 8 fh screws and glue.

N u.
& Join the roller support sides to the ralls.
Threaded rod extends through slot for
locking stand helght.

{ More Woodworking Guide on page 96

cutting mortise with sharp chisel.



THE 1966 FORD

Shown satual miee
kpﬁ—mw-ﬂ- hhu.th;

MUSTANG

Photos deplot
replica not sotual oar,

A Meticulously Engineered Die-Cast Metal Replica
of One of America's Greatest Cars

In 1984, the Ford Motor Company
introduced its legendary Mustang,
and the car took America by storm!

The Mustang opened to rave
press reviews and unbelievable sales
success. . .over 1,200,000 cars sold

by the end of the 1866 model year!
This unique cross between a sports
car and family sedan gave a lot of

“bang for the buck™ and became an
instant American classic,

The Mustang never failed to
deliver extraordinary performance
and great looks for a terrific price.
Now, you can own a remarkably
detailed replica of this fabled
classic car.

Both doors open smoothly, as do the hood and

trunk. The front whesls turn with the steering wheal

Hand -asssmbled!

Over 140 scale parts go into making
this authentic replica in the large 1:24
scale. All the important components -
the body, chassis, drivetrain and
engine block - are crafted in metal and
polished before painting. Every single
component is inspected before the
replica is assembled by hand.
A Danbury Mint exclusive.

This extraordinary replica is available
exclusively from the Danbury Mint.
You need send no money now. Simply
return the Heservation Application.
The price of $88.50 is payable in three
monthly installments of $28.50.

Reservations are accepted on a first-
come, first-served basis. Mail your
regervation today!

0 pea1 MBI L

e Dombony Ptint
47 Richards Avenue * Norwalk, Conn. 08857
I'——-r HESERVATION APFLICATION —

| THE 1966 "
| FORD MUSTANG 1

I The Danbury Mint Flease return
47 Richards Avenue pramptly.
| Worwalk, Conn. osss?

| Ploass accept my Reservation Application for
I the 1968 Ford Mustang. [ need send no money

now. [ will pay for my replica in three monthly
|mnﬂlmmhdm5n‘ the first in advance of

|wmuw If I am not com-

| pletely satisfied with my replica, I may return it
Immmmdmlmmmnptrmmml
or refund, whichever | prafar

I *Tlum umy applicbie s tax wod 81 25 shipping and handling

TFisnae print casasty

Zip

| Name

N——

|

| Gty

| state

| 1 Cheak here if you want each installment
| charged to your:
|

|

I

|

I

|

[ VI8a ] MasterCard [ Disoover [

Credit Card Number

E

Name to print on certificate of ownership
{if different from abhove):

Allow 4 weeks after nitial pagyment for shipment.
45?EFBT
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Sliding Table

One common task in a woodshop is
cutting wide panels square. Our slid-
ing table features a long stable fence
that supports stock for accurate
crosseutting. This design prohibits
the use of the standard blade guard.
Therefore, take special care when us-
ing this jig, and be sure to observe all
standard safety precautions.

Start construction by cutting guide
strips to fit the slots on your saw—
most slots are % in. wide, The strips
should fit snugly, but slide easily.
Trim the strips flush with the table
saw top, but don't cut them to length.
Then, eut the plywood bottom panel.

Place the guide strips in the table
saw slots, and lay the bottom panel
over them so it's parallel to the table
edge. Mark the location of each strip
on the edges of the panel (Photo 1).
Also mark the blade position. Remove
the panel, and extend these lines
across the panel bottom,

Screw the guide strips to the panel,
and trim the ends flush (Photo 2). Cut
the back fence to size, and screw it to
the panel. Be sure to keep screws
away from the blade (Photo 3). Then,
cut a blank for the front fence, lay out
the curve, and cut to the line,

Bore one serewhole in the right
front corner of the bottom panel, and
attach the front fence at this point
only. Clamp the opposite end of the
fence flush with the panel edge. Then,
with the blade completely lowered,
place the sliding table in position.
Turn on the saw and raise the blade
until it protrudes ¥ in. Push the slid-
ing table forward to cut the blade slot
in the base and front fence.

Make a test cut with a 10- to 12-in.-
wide piece of plywood, and check the
cut with a square. If necessary, loosen
the clamp and adjust the fence. When
the cut is square, screw the fence to
the panel. Apply a light coat of wax to
the guide strips.

1 With guide strips In the table saw slots,
lay the bottom panel on the saw and mark
the guide strip locations on both edges.

96

GUIDE—
332X 14 X 25
BIRCH [2 REQD.|

1/8" SAW KERF—
CLITAFTER
ASSEMBLY

~—— BOTTOMPANEL—
|12 X 25X 4"
BIRCHPLYWOOD

EACHSO =17 |
o
¢
= 1
- REAR g
! B - 7 g mjﬁé'ﬂc. I{f ﬁ’%@”ﬁﬁfﬂa.a

& Align the guide strips and attach to the 3 Clamp rear fence to bottom panel so It's
bottom of the panel with %-in. No. 6 fh  flush with edge. and attach with screws.
screws. Countersink the screw pilot holes. Keep screws away from blade line,

{ More Woodworking Guide on page 98]



Round and round it goes. Where it stops nobody knows.

The Dremel MotoTool is a
compact, high-speed rotary tool

that really gets around. With vari-

able speeds, ranging from 5,000
to 30,000 RPMs, and over 150 spe-
cially designed hits and acces-
sories, it allows you to complete
all kinds of tasks, on all kinds

of materials.

With the right bit and the right
speed you can sand, carve, shape
and rout wood. Change the bit,
adjust the speed and use the
Moto-Tool to grind, cut and deburr
metal. You can even use it to shape
and cut plastic or polish silver.

[f we were to list all the ways
you could use the Dremel

Moto-Tool, this ad would go on
forever. However, you can get a 95
page, detailed guide that explains
bits, speeds and 175+ uses, in spe-
cially marked Moto-Tool boxes at
Hardware, Home Center and Hobby
Stores, Or write to Dremel, Marketing
Dept., PO. Box 1468, Racine, W1
53406-9989, for a free copy.

DREMEL MOTQ-roQlL

High-Speed Rotary Tool

© 191 Emersea Eloctric Co.
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Tool Shelf

In addition to keeping your hand tools
sharp and ready for work, you'll need
a place to put them—a place where
each tool is immediately accessible,
yet safely stored and out of the way.
Our tool shelf has adequate space fora
good selection of tools. Plus, it has
racks for holding handsaws, slots for
chisels, files and Surform tools, and
space for a marking gauge, mallet and
squares. If you're storing different
tools, simply modify the plans to suit
yvour callection.

First, eut 1 = 8 stock to length for
theshelfand 1 = 10 stock for the back.
Use a dado blade mounted in the table
saw to cut the rabbet along the bot-
tom edge of the backboard. Then, cut
small pine blocks to use as blanks for
the turnbuttons that secure the saw
handles. Draw the outline of each
turnbutton on the blank, and use a
dovetail saw to cut the rough shape.
Refine the shape with a rasp, followed

{ Plese turin fo page 106)

1 Make handsaw blocks from 5/4 pine,
and cut rabbet with dado blade. Lay out
saws on backboard, and install blocks.

F PO~
a

2 Use a router with Ye-in.-dia. straight bit
and edge guide to cut elongated holes for
holding chisels, files and rasps.

B Temporarily clamp shelf to backboard,
and bore screw pllot holes. Countersink
holes, and assembie with screws and glue.,

® Unfortunately, it's not all that rare to meet
a group of woodworkers and shake hands
with one who's inadvertently customized

the length of a finger.
Woodworking is a potentially hazardous
activity—with hand or power tools. Manu-
facturers take care (o ensure

that their tools are as safe
'f - ’
& r

as practically possi-
l’:_"—@i .

ble and utilize up-
io-date equipmeant
such as blade
quards and anti-
kickback devices.

b

In gonjunction with shopmade push sticks
and a healihy dose of common sense, wood-
working can be a safe experience.

However, personal safety goes far beyond
keeping your fingers away Irom the blade.
Flying bits of wood, airbome contaminants
and the continuous noise demand special
equipment.

If you've ever neglected eye protection
—just once—and found yourself in the doc-
tor's office with a scratched comea or worse,
you don't need to be told how vulnerable your
eyes are. The simplest approach is 10 wear
salaty goggles avery time you operate a tool,
Have several pairs on hand, placed conve-
nienily around the shop. Allernatively, you
can use a full face shield or folding safety
glasses that slip into your pocket.

Because noise isn'l as immediately crip-

pling as an aye injury or a bandaged hand,
woodworkers and manufacturers tend

1o take the problam lightly. However, the
continual scream of routars, circular saws
and other power lools can, over time, parma-
nently affect your hearing. If you'd like 1o hear

all that you're capable of, be
sure 1o use ear protectors
or plugs. Airborme con-
tamination is another
long-term hazard that
you can do some-
thing about. Simpla
masks that cover the
nosa and mouth are
tairly effective at filtering
out dust paricles, and
are usaful even if you
have a dust-collection
system. To prolect
yourself against or-
ganic vapors from
solvents and finish-
es, use a respirator.,_ &
You'll have to install the right fil-
ter for your job, and most suppliers offer
guidelines io help out. To be sure, contact
the manutacturer and request a hazard data
sheet for the product you're using. Then,
send this information o the filter manufac-
turer to determine the best filter.
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WOODWORKING GUIDE

by smoothing with a file and sandpa-
er. Bore and countersink a screw-
ole in the center of each turnbutton
for securing it to the shelf back.

Next, cut a length of 574 stock to 1%
in. wide for the blocks that hold the
handsaw blades and the coping and
dovetail eaws. Make this piece long
enough to produce all the blocks you'll
need, Cut a rabbet along the length of
the stock using a dado blade and table
saw. Then, cut into the shorter
lengths required for each saw.

Lay the backboard on your work-
table, and place the tools in position.
Mount the blocks and turnbuttons to
the backboard with 1%-in, No. 8 fh
screws (Photo 1), Lay out the position
of each tool that will be held on the
ghelf, In our design, the flat Surform
tool and marking gauge require rec-
tangular holes. To form these, bore
through the shelf inside the layout
lines for the holes. Then, use a sharp
chisel to trim the holes to the finished
shape.

We bored a 2-in. hole through the
shelf to hold the handle of a round,
carver's mallet. Use a Forstner bit
mounted in the drill press for this job.
Bore a %-in. hole to handle the round
Surform tool.

Next, use your table saw to cut
slots in the shelf edge to hold a try
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square and combination square. Usea
router with edge guide and %&-in.-dia.
straight bit to cut the elongated holes
for storing chisels and files (Photo 2).
Clamp the shelf and backboard to-
gether, and bore countersunk screw
pilot holes along the back edge (Photo
3). Attach the shelf and backboard
with glue and 1%-in. No. B fh screws.

Lay out the support bracketson 1 x
8 stock, and cut the rabbet along the
back edges with a dado blade, Cut the
bracket curves on the band saw, and
smooth the edges with a file. Then,
cut the mounting cleats to size and se-
cure to the brackets with 1'%-in. No. 8
fh screws, Finally, screw the brackets
to the shelf and sand.

The Shopsmith
ARternative

@ |l you'ra tight on space—ar you have full-
Size machinery tasles that you'ra trying to
satisty on a bench-tool budget, it might pay
to take a good look at the Shopsmith Mark
V. It's one tool—and one price lag—that
sels you up with a table saw, drill prass, hori-
zontal baring maching, disc sander and
lathe.

Shopsmith machines first gained popu-
larity in the 505 as the do-il-yourself, home-
workshop movamant established itself
across the country. After a 7-year raspile in
production, the versatile Mark V appeared
on the woodwaorking scene in 1873

In addition io the five functions of the bas-
ic Mark V, Shopsmith offers a full range of
attachments, such as an 11-in. band saw,
ligsaw, 4-in. jointer, B-in. balt sander and
narrow-belt sander. All of the above tools
mount right on the Mark V, and are powered
by its variable-speed drive unit. You can
also gel a 12-in. power-feed, thickness
planer attachment.

Like many combination tools, the Shop-
smith system may force you (o rethink how
you go about building projects—aspecially
if you're accustomed to individual ma-
chines. [t does take a little time to shift fram

one operation lo another, and il therelore
pays o group similar operations together. |f
you don't, you may spend more ime switch-
ing attachments than building. Howevar, or-
ganizing your construction schedule is not a
bad skill 10 develop—no matter how you set
uUp your shop

The basic Shopsmith Mark V Model 500
cosls about $1600. The Mark V Model 510

{shown balow) has extra leatures such as
wider tables and extension tables; a dust-
collection provision and a 2-position lathe
rest. Il costs aboul $1800

Shopsmith also offers a catalog filled with
additional attachments, individual ma-
chines, tools and woodworking supplies
Contact Shopsmith, Inc., 3931 Image Dr_,
Dayton, OH 45414,

(More Woodworking Guide on page 102)
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Scrap Box

No matter what kind of projects
you're interested in building, there's
one thing you'll produce that every

other woodworker across the country ——t =~Q*

is making as well—scrap wood. "R
We've designed our scrap cart with - ¥

the home workshop in mind. It's ade- LE:J';F

quately sized to take care of offcuts
and waste, and is mounted on casters
g0 you can wheel it over to the ma-
chine or bench you're working at.
Construction is simple and sturdy,
featuring economical fir plywood, 2
2 construection lumber and pine. The
handles and casters are generally
available at hardware and building
supply dealers,

Tie first step is to cut all the ply-
wood parts exactly to size with a table
saw or portable circular saw. Cut the
2 » 2 corner blocks to length, and at-
tach them to the ends with screws and
glue. Then, apply glue to the corner
blocks, and attach the two long side

panels with screws as shown (Photo 1).

Next, turn the box upzide down and 19:1371 6" HIGH X
drop the bottom panel in place so it
rests on the corner blocks. Note that
the bottom is recessed % in. Nail
through the box sides into the bottom
to fasten it in place.

Cut the 1 x 6 cleats to length, and
position across the ends of the bottom
panel. Use 8d common nails driven
through the cleats and into the corner
bloeks (Photo 2). Then, nail through -
the sides and ends into the cleats.

Cut edge banding from ¥:-in. pine,
and attach to the top box edges with
4d finishing nails and glue. Use a cast-
er as a template to mark the caster

mounting-hole positions. Bore pilot

holes, and mount the casters with %/,,- 7
in.-dia. x 1%-in.-long lagscrews and <
washers (Photo 3). CLEAT
Finally, mark the locations of the CASTER
brass pulls, bore pilot holes, and se- SECTION AT CORNER

cure the pulls with serews.

b
:

SWIVEL J=—— 516X 1-1/7 LAGSCREW

CASTER (4 REQD.| ANDWASHER (14 REQD |

o= l'.-l-

with screws and glue. Then, secure the long
sidepleces in the same way.

»

| 102

1 Attachendpanelsto2 x 2comnerblocks 2 Use bdfinishing nalls driventhroughthe 3 Artach swivel castersto 1 x & cleats se-
sides to secure bottom. Drive 8d common  cured to bottom panel. Use *f,-in.-dia, x
nalis through bottom In corner blocks.

i -

1¥-in.-long lagscrews and washers.
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Workbench

Whether you work with hand tools
alone, or favor a modern, fully
equipped woodworking shop, this
workbench is sure to be one of your
most-appreciated pieces of equip-
ment—especially when you build it
yourself. Based on traditional designs,
it has all the time-honored features of a
classic cabinetmaker’s bench.

Our bench is equipped with two
vises. The front shoulder vise is de-
signed to allow long work to be helid
vertically at any position. The vise
screw and supporting hardware do
not pass under the jaws as with other
types of vizses. The end vise is called u
tail vise. Here, the work ean either be
held between the vise body and the
bench, or the vise can be used with
bench dogs for holding stock on the
benchtop. We used standard vise
hardware for this bench. Although
this hardware comes complete except
for the handles, we modified the in-
stallations to provide a more reliable
and durable finished product, The op-
tional guide bar ami) linear bearing
shown with the shoulder vise im-
proves clamping jaw alignment. We
had a local machine shop make the
guide bar and supply the bearing.

The bench is made from maple be-
cause this wood is hard, long wearing
and heavy. Whatever wood vou use,
keep in mind that weight is important
in providing the stability required for
sawing, planing and chopping mor-
tises. Also, make sure that your wood
has been dried adequately—ideally to
match the humidity environment of
your workshop.

The joinery we employed is
straightforward and simple, requir-
ing standard power tools and machin-
ery. The result is a solid, strong and
enduring workbeneh that's not only
practical, but is likely to be a continu-
ing inspiration for years to come.

Benchtop

Begin construction by jointing and
ripping the 12 1%-in.-thick benchtop
laminations and two outer tail vise
laminations to width and crosscutting
slightly longer than the finished
Iength, Test the grain direction of
each piece by taking a light cut witha
plane. By eonstructing the top with a
uniform grain direction, planing the
finished assembly is easier. Set aside
the wider strips, and mark joining
plate locations on the remaining
strips. Cut the slots, being careful to
hold both the joiner and the stock flat
on the worksurface to ensure good

POPULAR MECHANICS » NOVEMEBER 1991

lamination alignment (Photo 1). Al-
though we used a plate joiner, you
could use ordinary splines or dowels.
Apply glue to three or four of the
2Y-in.-wide laminations with a short-
nap roller, insert the joining plates
and ¢lamp. Join the remaining 2%4-in.

1 Rest plate joiner and stock on a flat sur-
face to ensure accurate slots. Dowels aor
splines could also be used to join top pleces.

pieces in the same way and when the

glue has set, glue and clamp the
benchtop halves together. Then,
crosscut the top to length, Cut the
rear 4-in.-wide piece to length and

glue it to the benchtop edge.
Cut the four bench front pieces and

£ After cutting bench dog slots with a
dado blade, use a chisel to square the recess
that holds the bench dog head.

- # " "

ahC ik A e
3 Rout the Vi-In.-wide x Yi-in.-deep
spline grooves for the endcaps with a Ys-In.
slotting cutter. Two passes are required.

4 After counterboring -ln.q;ll.. boit
holes in the endcap, clamp endcap in place
and extend bolt holes inte benchtop.
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§ Use a chisel to square a washer and nut
seat in 1¥-in.-dia. ® 1%-in.-deep holes
bored to Intersect endcap bolt holes.

& Aflter bolting endcap in place, make

plugs with plug cutter, Glue plugs in coun-
terbores, and trim flush with a sharp chisel,
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7 Cut the tall vise backer plate to exact
shape, and glue to bench and endcap.
Backer block holds tail vise gulde plate.

two tail vise outer pieces to length.
Lay out the bench dog slots on the
benchtop and tail vise parts as shown
in the drawing. Note that the slots in
the vise are angled in the opposite di-
rection to those in the benchtop. Usea
dado blade and radial-arm saw to cut
the slots. To house the bench do
heads, make a short stopped cut wi
the dado blade, and square the cut
with a chisel (Photo 2).

Cut joining plate slots in the four
bench front and two tail vise lamina-
tions, assemble these pieces and set
aside. Avoid glue squeeze-out in the
dog holes. If necessary, scrape away
the glue after it thickens slightly.

Make the benchtop endeaps by glu-
ing up thinner stock and planing to
finished dimensions. Set aside the
long endeap, and install the short one
first. Use a Vi-in. slotting cutter in the
router to cut the Y-in.-wide gpline
grooves in the endeap and bench end.
Two Easses are required (Photo 3).
Cut the spline from Ye-in.-thick Baltic
Birch plywood, and round the edges
to match the grooves,

Use a drill press to bore the %-in.-
dia. bolt holes and 1'%-in.-dia. x %-
in.-deep counterbores in the endeap.
Clamp the endeap in place and use a
long %-in. bit to extend the holes into
the benchtop (Photo 4). Turn over the
top and mark the mortise locations for
the captive nuts. Use a Forstner or
multispur bit to bore the 1%-in.-dia.
% 1%-1n.-deep holes, and then use a
chisel to cut the flat seat for the wash-
er and nut (Photo 5).

Bolt the short endeap in place, but
do not use glue, to allow for seasonal
movement of the top. Cut two 1%-in.-
dia. plugs with a plug cutter in the
drill press, and plug the counterbores
to cover the bolt heads. Then, trim
the plugs flush with a chisel (Photo 6).

Make the tail vise plate backer
block (N) using a band saw to cut the
notch that allows the block to fit under
the endeap. Glue in place (Photo 7).
After the glue has set, turn the bench-
top on edge and clamp to your work-
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B Twnben:htnpnnedgund rout a Ye-in.-
wide x ¥ ,-In.-deep clearance groove for
the tall vise upper guide plate.

table. Use arouter with an edge guide
and a %-in.-dia. straight bit to cut the
Ya-in.-deep groove in the edge of the
benchtop (see Detail 6 and Tail Vise
Cross Section on drawing), This
groove provides clearance for the tail
vise upper guide plate (Photo 8).

Cut and plane the shoulder vise arm
to size and mark the location of the
vise guide bar (Z) hole on both the arm
and the benchtop front lamination,
Clamp the two pieces together, and
use a drill press to bore a Yi-in. hole
through both. Separate the pieces and
again use the drill press to bore %-in,
guide bar housing holes, centered on
the Yi-in. holes, in each piece as
gshown. Then, turn both pieces over
and bore the 1%-in. bolt access holes
for fastening the guide bar in place,

Assemble the front benchtop lami-
nation to the top using glue and join-
ing rIJ]uI.lm-} Use a plane to flatten the
surface, Work diagonally across the
top and check for winding (twist) by
sighting across two straight sticks
laid aeross the top. Use a straight-
edge along and across the top to check
for straightness, Finish plane along
the length of the top with the grain.

Shoulder Vise

Cut the shoulder vize filler block ()
and use the router to cut the spline
grooves in the bench front and block
edges as shown in the drawing (Detail
1). Cut a spline from Y-in. Baltic
Birch and glue the block to the bench
front, carefully aligning the edge with
the end of the bench (Photo 9).

Lay out the position of the vise
serew in the shoulder vise arm, and
clamp the arm to the drill press table
for boring a 1%-in. hole from the in-
side face, Then, without removing the
arm, install a 1¥-in.-dia. Forstner or
multigpur bit in the drill press and
counterbore a 2%, in.-deep hole. Slip
the vise screw housing into the hole,
and mark the outline of the mounting
flange (Photo 10). Use a Y-in.-dia.
straight bit to rout away most of the
waste, and finish with a sharp chisel
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9 Use a Yi-in.-thick spline te join the shoul-
der vise filler block to the benchtop. Align
with end of bench and clamp until dry.

10 After mﬁng holes to accept mnl..'l'dw
vise screw housing. trace mounting flange
outline and rout away recess.
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11 Band saw the finger jolnt slot for the
shoulder arm joint. Then, make a series of
cuts, and remove waste with chisel.

| (s

12 Use the table saw and miter gauge to

cut the arm tenon. Finish the tenon cheek
cuts on the band saw, and test fit joint.

13 After boring holes for shoulder vise
guide bar, glue front bench laminations in
place and install guide bar.
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15 Glue and clamp shoulder vise arm to

benchtop assembly. Then, secure gulde bar
end to arm with bolt and washer.

14 Slide linear bearing onto shoulder vise
gulde bar. Guide bar and bearing help

keep clamping Jaw aligned during use.
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MATERIALS LIST—WORKEENCH
Hey No. Size and description {(use) "
A 2% x 3 x 304" maple (top erossmembert

2 x Ve x 30V maple ( 1

Shiw 3 x 1" maple {
M:Gﬁ:liﬁ’ﬁ"nu?ﬂri 1

e x 3 x B maple um

e x 4 x " magale (e i

34 x4 x 14 maple (endeap)

b x4 x 2 maple (shoudder vise arm)
By X e x 24%" mapbe (Ladl vise core)
e x 44 x 107 mape (Lall vided

1¥ix d x 76" mayple (top lnmination)

1% % 24 x 767 maple (Lop leminatbon)
1% x 4 x GHF meaple (top Leninution)
1 x 8% x 204 maple (hucker block)
1 T4 x 5 maple (filier hlock)
1¥ix4Vex 14%" lelamping jaw)
1% x 4V x 240" muaple (tui] vise
it ion

1]
13 37y 3 09" muple toap hlock)
1% x & x 56" maple (stretcher)
1% x 2% x 12" maphe (cleat )
1¥i %2 x 12" maple (cleat)
1% ckia, x 134 {hanclli)
14 dia. x 14" maple Cknob)
Fox 1 x4 muple (wedge)
{2 x %" Baltie Hirch plywond, approx.
6 ft. reqgd. , eut to fit {splime)
#i -dia x 127 cold-rolled steel bar igpuide)
¥ LD x 1% 0.0 LBB-12
{linwsar besaring)
2 WLIN x 3 copper tubing (spaeer)

crossmember)

P e e e ) e e e B o [ B e e

;N “HECOqER onoERErmRe—DaTmmon®
- Eﬁrn-r—“-l

=
=

Mise: 6 1% -din. maple plugs {endeapsk; 1 199-dia,
mapde plug (shoulder vise): $ % = 7 muchine balts,
wshiers aned nuts (Lop and basel; 2 Vi = 1%° machine
bolta, washers and mute (gande bar), 3% = 47 lap-
screws and washers (base); 4 3° No. 14 serews
(ebemtal 2244 No. 8 fhscrews {shoulder vise clamping
Jaw k2 17 No, 12 Th serews (Ll vise); 6157 No, 1
serews (Lail vise); ghoe: short-magp roller; sandpuger;
nmmﬁrlntm: shoulder vise hardware (No.
IFIJGDE. 3) mnel tail vise hardware [ No, TOGOE,02)
available from Garrett Wade, 161 Avenue of the
Amoericns, Now York, NY 1013; beneh dogs {No,
16AT1) available from Wooderaft, 210 W (County
!ﬁ!?l]iuu:trh] Park. I'.0. Box 1686, Parkorsburg, WV

= =

16 Clamp together main clamping jaw
bedy and endpiece. Bore hole through
Joint line to house the linear bearing.

iy - A
17 With vise screw attached to clamping
Jjaw, use offset screwdriver to screw clamp-
ing jaw endplece on linear bearing.
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L[ 1l where the Pros and Handymen Shop

1-800-533-5545

FAX &12-B04-D083

Bals Prices Good Thiu 11-30-51 Ky 811787

10" Compound
Miter Saw

with Dust Bag!
Powerful 15 Amp,

115V, hall-besring
rabor, J000 RPAL
UL lsted. -
loewn &1 1084 RE—:_—:*_;: e
Rale $‘1 99:9 9 ,.
5-Speed Tabletop Drill Press .44
T 1o 3,000 RPM. 1/ copacity. High -
speed bearings, 1/4 HP, 5.9 Amp motor
223N Ha 1T e T2 MWL DTSV
leem L5573
s $99.99
i s, 50,000 BTU

Frufane Heater
250,000 BTU. Adjustable down
10 75000 BT Pilot/safety
comtrel valve and spark ignition
Lizg JOH) I6. ne cyhinder
(i included). llem #1736,

. $5139.99

itor-Start

1-HP Electric Motor
5/87n 1-T/A” shafi has 3716
keyway. #56 frume. 178 AMPS at
115V, B9 @ 231V, CCW at 3600
REPML T D

Hnlt$57-gg

20 Ton Vertical/Horizontal
Hydraulic Log Splitter
sp{u 247 lops kn horizontal or vertical
position, 40,000 Ibs. of power. 67 x 6"
H-beam with 4" bore x 247 siroke
cylinder, SHP engine, 11 GFM cast
=== jron I-s1age pump, sulo-refum
valve, liemd 1168

¥ ($789.99

S A
Tough Tarps!
Hefty 12 mil. woven I
rol-resistant poly
t1zrps. Blue and green 4000 Watt
avallabie in sizes Generator
6 x B 1o 30 x 60 B-HP Tecumseh engine hus
Siar liem# Sabe Price | cast iron deeve, Two
Wl AT SR80 | 130 Vel and two 240-Val

1208 #1773 $0.899 | st frem #16425

Wi #i77e 54090

v 89299 | o, $399.9

/ — Name 7
ne-Swing  Brand =

Log Blaster shgines

1210 Lumbentck  ock! 3-23 HP,

miwial. 351,27 ]|.1ng.
All steel with
cushioned grip.
ferm 11911

horigontal and vertical shaft.
HORITONTAL GAS ENGINER

#6051 5-HF*138.99
#6061 B-MP *219.99
5 819,99 w010 0e 240,00

Name

Address .
: City Stgle_____ Ip
| Koy M1TET SEND TO: NORTHERN,

1 P.O. Box 1219, Burnevilla, kN 553370219
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FREE WATER

and plenty of it!

TAP THE LIFETIME SUPPLY
OF FREE WATER IN YOUR
OWN BACKYARD

Drill your own well
and sava
hundreds of 5 5 5.

THIS MAN IS DRILLING A WELL

in his own backyard for less than 13
the cost of hiring a commercial well
driller.

Thousands of homeowners are
now drilling their own wells from
50 to 200 feet deep! YOU can join
them in saying goodbye forever to
expensive, chemical-tasting city wa-
ter! Forget about droughts! Ignore
summertime water shortages!

Write or call today for our FREE
information package including the
booklet, “HOW TO DRILL YOUR
OWN WATER WELL". There's no
obligation—ACT NOW!

DEEPROCK MANUFACTURING CO.
Opelika, Alabama 36802

CALL TOLL FREE

' 1-800-333-7762

(Ask for Operator 7323)
or Clip Cowpon and Mail Today!
L& __§ &8 & &R _§ _§ _§N N |
';,-"5?%‘1

7323 Anderson Road {-}_0;:
Opelika, Alabama 36802 "l;;._..,:.;.
Plaase mail your free information kit -
Priml Hams
Address
CitySinin o
Priane | must hawe| 1aa1 DeepRock

WOODWORKING GUIDE

s0 the housing flange is flush with the
surface.

Next, lay out the large finger joint
that joins the long endeap and the
shoulder vise arm. Use a band saw to
make the outlining cuts for the joint,
followed by a series of parallel cuts to
remove most of the waste. Finish
with a sharp chisel (Photo 11). Test fit
the joint and adjust it too tight by
light paring with a chisel. Use the ta-
ble saw to make the shoulder cuts for
the tenon (Photo 12), and band saw the
cheek cuts to remove the waste. Tem-
porarily join the components, and
shape the 1%-in. radius at the corner
with a band saw followed by sanding.

Use the slotting cutter to rout the
spline grooves in both the endeap and
vise support arm. Bore the bolt holes
and mortises for the nuts that secure
the endeap in the same manner as de-
seribed for the short endeap. Install
the long endcap using glue only in the
joint between the cap and the shoul-
der vise fillér block. Clamp until the
glue sets.

Install the ¥-in.-dia. guide bar (Z)
into the bench front and secure it with
a Vi-in. bolt and washer (Photo 13).
Slide the linear bearing (AA) onto the
bar (Photo 14). Dry assemble the
shoulder vise arm to the bench to
make sure all parts mate properly.
Then, apply glue to the finger joint
and install the arm. Clamp the joint
tight and install the bolt in the oppo-
site end of the guide bar (Photo 15).

Mote that the linear bearing is held
captive in the elamping jaw (see De-
tail 4). After shaping the stock as
shown, make a cut that divides the
short extension of the jaw into two
pieces. Then, clamp the pieces back
together, and bore the 1Yi-in.-dia.
hole on the joint line (Photo 16). Drill
and countersink pilot holes for 2% in.
No. 8 fh serews through the end of the
jaw to hold the halves together. Posi-
tion the jaw in the bench, and attach
the vise hardware to its face. Install
the screws and jaw end block to lock
the bearing in place (Photo 17).

Tail Vise
The structure of the tail vise is the
hardest part of the bench to visualize.
Spend time studying the plans so that
you fully comprehend the design be-
fore starting, Note that the wooden
core of the vise is sandwiched be-
tween an upper and lower guide plate.
These plates travel along a third plate
that's fixed to the side of the bench
(see Tail Vise Cross Section detail).
Begin by cutting the vise core (1) to
size and laying out the shallow top

{ More Woodworking Guide on page 110)



Wanted:

Men and women tired
of working to make
someone else rich.

It's a fact. Most businesses pay you as fittle as 15% of what
vou earn for them. Your hard work is making someone else rich.
But it doesn't have 1o be that way, Now there’s a way 1o get every-
thing you deserve. Start your own money-making business, Foley-
Belsaw can help. We'll get vou into one of six lucrative fields where
a shortage of qualified practitioners exists. Our professional cours
es give vou evervthing — including tools — to start a full- or part-
time business in one of these fields...with absolutely no risk!

You don't need experience — just a desire to succeed.
Earn profits right away while vou learn. Make up to $39.95 an
hour. Be vour own boss. Build the business you've always dreamed
of. We'll get you going for a start-up investment of as little as $25!

Choose from these 6 money-makers.

Small Engine Service and Repair. There are 65 million small
erggines in use today — but few people are qualified o ser-
vice them. This is one of America’s fasies growing indus-
tries. Foley-Belsow mraining lets vou cash in on it People will
pav vou top dollar o service their liwnmowers, tillers,
cugers...the list is endless.

. With crime zooming, licravive regular lock
and key business has multiplied a thousandfiold. This Foley-
Belsaw course gives v evervthing you need (o start your
own locksmith business — including a Pro Key machine at
no extra cost!

Professional Woodworking. Buoild over 85,000 worth of vals-
able fumiture and woodworking products while you leam|
You ger tools, materials and rime-tested secrets of master
craftsmen. Handle challenging projecis ranging from cus-
tomemade fumimre 1o consmruction of the most inricate of
jewelny boxes,

Upbolstery. There are over 400,950,000 pieces of famitre
in America — furniture that will need recovering and repair
every five o ten years. Take this course and yvou become one
of the few individuals that companies pay cash to restyle and
upholster these pieces.

Professional Saw and Tool Sharpening. Earm $200 a day! You
get everything vou need 1o master this craft — including
vour own professional Sharp-All machine, Carpeners, con-
tractors and homeowners all need this important service.

" Computer Operation. There are big profits 1o be made at
home when you are in command of personal computer
skills. Foley-Belsaw's Computer Training gives you complete
waining in Spread Sheet Database and Word hoc::uing -
the important skills you need 10 command PC profits. Plus,
vou'll receive a powerful PC with hard deive, a real computer
that you'll use in your business, not a oy you'll have o throw
away after your training,

LISTEN TO WHAT OTHERS HAVE SAID:

“1 did 37,000 par-time...l think [ should make abour $20,000 a
vear the way 1 have it planned.”
Coente Marvin, Siickshinny, PA

“T'm not guing to tell you how much | wke in? Let’s just say it's a
thousand dollars a week. [t's more; but use that Fgure.”
MM, Rearick, Apodlo, PA

Foley-Belsaw has been helping people start profitable
businesses since 1926. If you're tired of working to
make someone else rich — find out how we can help
you. Send for your FREE Opportunity Kit today!

r-------------------_ﬂ

| Yes! Send me the following FREE Opportunity Kit
| {Ome kit per prerson only)

I | | Small Engine Service and Repair, Dept. 52038

| || Professional Saw and Tool Sharpening, Dept. 21030

§ U Professional Woodworking, Dept. 43076

| | Upholstery, Dept. BO731

I |} Locksmithing, Dept. 12057

| ! Computer Operation, Dept. 61009

: § underitand treve s no oblignfion and no saleonan will ever el
Name

I

| Street

1 Gity/Stae/Zip

| Compiete and return this coupon fo:

I Foley-Belsaw Instinute

| 6301 Equitable Road / Kansas City, MO 64120

L--—-------------_—_-J

{f rmgfpn 15 misving, wethe vequiest fn; Foley-Belsw Insttute,
G501 Equitable Road / Kansas City, MO 64120



WOODWORKING GUIDE

mortize for the upper guide plate and
the deep side mortise that accommo-
dates the vise screw housing (Photo
18). Use a router with Y%-in.-dia.
straight bit to remove waste from the
guide plate mortise. Then, use a sharp
chisel to complete the job. Position
the guide plate in the mortise and
the bolt hole locations.

The vise core acts as a spacer be-
tween the upper and lower guide
plates. To make the assembly dimen-
sionally stable with seasonal changes
in humidity, we added copper tubin
spacers (BB). These spacers contro

e distance between the upper and
lower guide plates. Note that there is
Y e-in. clearance between the lower
plate and the vise core to allow for
slight wood expansion. At the bolt
hole centers, bore %-in. holes for the
spacers. Cut the copper tubing with a
tubing cutter, and test fit the spacers
in theﬁ'mleef {Photo 19).

Bore a series of 2-in.-dia. holes to
remove most of the waste in the screw
housing mortise (Photo 20). Clean up
the sides with a sharp chisel—the
mortise ends can be left round. Lay
out the finger joint on the vise core
and the tail vise end piece (J). Then,
use a band saw and chisel to cut the
joint (Photo 21). Test the joint for fit,
and assemble. Construet a jig to hold
the assembly upright and square on

20 most of screw housing mortise
with drlll press and 2-in.-dla. bit. Trim sides
flat with chisel—ends are left round,

the drill press table, and bore a 13-
in.-dia. hole into the tail vise that ex-
tends through to the serew housing
mortise (Photo 22),

Mark the location of the side vise
plate on the bench, and bore a %s-in.-
dia. = Ye-in.-deep recess for the screw
housing bolt that holds the housing to
the plate. Before mounting the plate,
check its fit in the upper and lower
guide plates, Becausze we found the fit
between the side plate edges and the
grooves in the upper and lower plates
to be excessively loose, we used cya-
noacrylate glue to attach agiece of
025 shim stock to the back of the

plate, The plate is then lightly filed to
a proper fit. Clamp the side guide
plate to the bench edge and carefully

adjust its ﬁsitian s0 it is precisely
parallel to the benchtop surface (Photo
23). Then, drill pilot holes and mount
the plate with 1Y4-in. No. 12 th screws.
Install the copper tubing spacers,
and clamp the upper and lower guide
plates to the core. Insert the vise
serew, and check that the vise oper-
ates smoothly and moves parallel to
the benchtop (Photo 24), If there are
any problems, make any necessary
adjustments to the copper spacers,
guide plates and wooden parts. When
the assembly operates well, remove
the guide plates and glue on the front
dog hole lamination (Q). Cut the vise
cap block (R), and attach the top guide
plate to it with 1-in. No. 12 fh screws,
Be sure to install the carriage bolts to

X 4 w |
| e ey
18 After laying out mortises on vise core,
rout upper guide plate mortise and hold

bar In place to mark bolt hole locations.

i ) . 5
¥ i
1 , -
[ i

21 Lay out finger Joint on tall vise arm
pleces. Cut to joint lines on band saw and
remove waste with sharp chisel,

23 Clamp tail vise side guide plate to
benchtop edge and allgn exactly parallel
to benchtop surface. Then, install screws.

11a

Z4& Test vise operation by ciamping upper
and lower guide bars In place. Adjust spac-
ers, guide bars, or trim wood If necessary.

-

19 Fit copper tubing spacers at balt hole
locations. Spacers help to ensure and main-

il ' J =]
22 Mount assembled tail vise arm square-

ly on drill press table. Then, bore hole that
extends Into screw housing mortise,

&5 Screw upper gulde bar to tall vise cap.
Note that bolts are Installed first and held

captive by cap. Glue cap to core,

POPULAR MECHANICS ® NOVEMBER 1991



the plate first since they're held cap-
tive by the eap block (Photo 25).

To install the vise, first engage the
upper vise guide plate on the bench
side plate. From underneath, insert
the ecopper-tubing spacers, and se-
cure the lower guide plate with the

carriage bolt nuts, Finally, thread in
the vise serew, and serew its collar to
the end of the tail vise. If necessary,
plane the vise surface flush with the
benchtop. Remove the vise, band saw
the 1'%4-in. radius on the corner, and
sand smooth.

Base

Laminate the components for the two
leg assemblies (A,B,C,D and E) from
thinner stock. After jointing and plan-
ing to finished dimensions, cut the
pieces to length and lay out the ta-
pered mortises on the top and bottom
members of the leg assemblies. Use a
drill press to remove most of the mor-
tise waste (Photo 26).

Then, finish the mortises and eut
the angled sides with a sharp chisel.
Use a dado blade in the table saw to
cut the tenons on the ends of the base
uprights. Then, use a miter gauge on
the table saw to cut a series of small
wedges about 4 in. long and tapering
from % in. to 0 in. wide.

Lay out the blind mortises in the
uprights that house the stretcher (S)
ends. After cutting them with a drill
press and chisel, bore a %-in.-dia. hole
through the center of each mortise.
Then, countersink a 1vi-in.-dia. = ¥-
in.-deep hole for the bolt heads. Use a
band saw to cut a 1%-in. radius on the
crossmember ends as shown, and cut

2& Lay out the tapered mortises In the leg
assembilies, and remove mast of the mortise
waste on the drill press.

27T Apply glue, and drive wedges In ta-
pered mortises to help lock tenons in place.
Trim wedges and tenon ends flush,

POPULAR MECHANICS » NOWVEMEER 1991

the Y4-in.-deep recesses to form the
bench feet.

Beginning with the smaller leg as-
sembly, apply glue to all the mortises
and tenons, and assemble the pieces.
Apply glue to the wedges and drive in
ﬁlace alonggide the tenons (Photo 27).

epeat the procedure for the other
leg assembly. When the glue is dry,
cut protruding tenons and wedges
flush.

Cut the stretchers to length, and
cut the tenons with a dado blade.
Mark the location of the eaptive nut
and washer, and bore two adjacent 1-
in. holes to begin the opening. Clean
up the holes with a chisel. Assemble
the stretchers to the leg assemblies
without glue, and use a long %-in. bit
to bore through the stretcher ends
and intersect the nut and washer
holes (Photo 28). Then, install the
bolts, washers and nuts.

Install the two eleats (T,U) with
screws noting that one screwhole on
each block is elongated to allow sea-
sonal expansion and contraction of the
top. Then, bore holes in the base and
cleats for attaching the top to the base
with %-in.-dia. x 4-in.-long lagscrews
and washers.

Remove the shoulder vise clamping
jaw, vise hardware and tail vise from
the top. After thoroughly sanding,
mask the shoulder vise guide bar and
apply three or four coats of boiled lin-
seed oil or Watco Danish Qil. Be sure
to finish the bottom of the benchtop.
To complete the bench, make the vise
handles on the lathe, Turn a fixed
knob on one end of each. At the other
end, turn a tenon for securing a loose
knob after installation. P

28 Use a long ¥e-in. bit to bore bolt holes
that intersect the nut and washer holes in
the stretchers. Then, install bolts.

Oii?,u_ﬂcan dothis pm
T
By designing a pair of locking

pliers that are less complicated to
use, we've made a lot of tasks easier.

L cuperiooly
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MAINTENANCE
BASICS

YOUR
SPARK
PLUGS

BY DON CHAIKIN

® While your owner's manual gives
the carmaker’s recommendation for
gpark-plug replacement intervals,
play it safe by changing plugs at least
once a year. The task is relatively in-
expensive, since new spark plugs cost
a few dollars, and installation is rela-
tively simple.

To do the job right, you'll need a
ratchet, a spark-plug socket sized for
your plugs and a few extensions to al-
low you to reach all the plugs. You'll
need a special spark gap tool to meas-
ure and adjust the gap between the
plug’s electrodes. You also might
need a spark-plug boot puller, silicone
spray and some antiseize thread com-
pound. Naturally, you'll need the
right number of new plugs. Check
your owner's manual for the specified
spark plug.
® Some plugs have long threaded por-
tions, others short. Plugs also are
made in several different diameters.
® Some plugs require a metal ring
gaszket to seal the plug against the en-
gine, others do not.,

The wrong plug can damage your
engine. Don't experiment with plugs
that look close.

Work on a cool engine, and change
one spark plug at a time, starting at

You may need to use a special tool to remove
stubborn spark-plug connector boots.

one end and working in order. To be-
gin, disconnect the spark plug’s wire
from the plug.

® Donot pulﬁhe wire—you can break
it internally. Twist and tug on the
heavy boot that covers the plug,

® [Jze a special spark-plug wire pull-
ing tool or a looped piece of wire for
boots you can't grasp. Next, remove
the glug. You may have to rap the
ratchet handle with the heel of your
hand if the plug is in tight.

® Before removing the plug totally,
blow air through a hose to remove dirt
aTd debris from around the base of the
plug.

After extracting the old plug, in-
gpect it. Its electrodes should be gold-
en brown. Heavy black or blistered
white deposits indicate a problem. If
there are no problems, prepare to in-
stall the new plug.
® Check the electrode gap. The tune-
up decal under the hood lists the cor-
rect gap. Adjust the gap as necessary
by gently bending the hooked side
electrode as needed.

#® Put a dab of antiseize compound on
the plug's threads to help the plug
come out easily next time.

® If the replacement plugs have gas-
kets, be sure there’s one on the new
plug. Also be sure the old gasket came

off along with the old plug.
® Thread the new plug in by hand to
avoid crossing the threads. Use a
piece of hose slipped over the top of
the plug, or use the spark-plug socket
without the ratchet handle.

@ Snug the spark plug down with the
ratchet, but don't overtighten it, or
you may damage the plug.

® Before reattaching the spark plug's
wire, spray some silicone into the
boot. This makes it easier to remove
the wire next time.

® Place the boot over the tip of the
plug and push it home, making sure
that the metal connector inside the
boot connects to the plug. ™

Use antiseize compound on the threads of

new plugs to facllitate their remowval.
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HOW IT WORKS

VISCOUS
COUPLINGS

BY DON CHAIKIN

@ Drive around a gentle curve after
rolling through a puddle, and you'll
see that each of your car’s wheels fol-
lows its own are. Since each wheel
travels a different distance, then each
travels at its own speed through that
are.
Though small, this difference in
speed among wheels is sufficient to
damage a drivetrain—unless some
provision is made for slippage. In 2-
wheel-drive cars, the differential
ecompengates for the difference by al-
lowing wheels on the same axle to spin
at different rates.

For 4-wheel-drive vehicles, which
are normally operated in 4wd off-road
or on wet or slippery surfaces, the low
coefficient of friction between tire and
the driving surface allows the front
and rear wheels to slip as needed to
preserve the drivetrain.

But the challenge is different for a
full-time all-wheel-drive vehicle. In-
creasingly common in passenger cars,
all-wheel-drive systems are designed
to send power to all four wheels, even
on dry pavement. Without some
means of compensating for wheel-
speed variation in cornering, an all-
wheel-drive system would fail in short
order. Thus, all-wheel-drive vehicles
are equipped with some sort of differ-
ential device between their front and
rear axles.

I:Ilﬂel:lenﬂall)r
filge typical differential, as

used to drive the inside and
outside wheels on the same
axle, is a ring-and-spider

ear. In front-engine/rear-

rive vehicles, the differen-
tialis in with the final
drive pinion gearsin the |©
axle. Tﬂjs type of differential ¥
is too large and heavy to be
practical for most all-wheel-
drive applications.

Instead, to split power be-
tween front and rear axles,
most makers of all-wheel
drives, from Chrysler's mini-
vans to Mitsubishi's 3000GT,
utilize a compact device

SILCONE FLUID

LTERMATING CLUTCH
PLATES

Alternating dutch plates are separated by a thin layer of silicone fluld.

finding their way into standard differ-
entials to split power between the
wheels on the same axle.

Some vehicles simply use the vis-
cous coupling to carry power to the
other end of the vehicle, but there'san
upper limit to the amount of power
transmittable this way. Others use a
planetary-gear differential, with a
viscous coupling as a slip-limiter. This
also permits engineering a preset
torque split fore and aft, by using
the appropriate-size sun and planet
gears in the planetary gearset.

Silicone slush
Mounted inside the outer shaft, over
the inner shaft, is a series of thin
plates, much like the clutch plates in
an automatic transmission. These
lates are splined, half of them driven
y the outer housing, half driving the
inner shaft. The plates are separated
by thin spacer rings only a few thou-
gandths of an inch thick. The unit is
about 80% full of a heavy, oillike sili-
cone fluid. The remaining volume is
taken by air bubbles in the fluid.
When the vehicle is movingina
straight line on a dry road,
the wheels rotate at the same
speed, so the two shafts and
= their plates all rotate togeth-
er. However, when wheels
move at different speeds, in
cornering, for example, the
! plates spin at different rates,
preventing binding.
{ Az the plates are forced to
spin at different speeds, the
churn the silicone, whic
produces heat buildup. As
the fluid heats, its pressure
rises, compressing the bub-
bles and allowing the alter-
nat.ih%l plates to slide closer
together. The thin layer of
gilicone transfers torque
from the unloaded plates to
the plates driving the loaded

called a viscous coupling. In
fact, viscous couplings are

Some automothve manufacturers bury the viscous mlpllngkﬁdem; the fluid cools, and the plat.es
wvehicle's transmission or transfer case, L

wheels. As speeds equalize,

separate.

14
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' SATURDAY MECHANIC

FIXING YOUR HEATINGI/
AIR-CONDITIONING SYSTEM

BY DON CHAIKIN

® [t's a long drive home from Grand-  with proper operation of your car’s  think about the heater or a/e until
mother's house—a long drive indeed, controls. they don't work—usually during the
in the dead of a frosty winter night Beyvond ecomiort, yourear's ventila-  worst of weather conditions, Fortu-

with your car's heater producing only  tion system is important to good driv-  nately, regardless of your vehicle's
a trickle of tepid air. Soon your toes  ing and safety, almost as much as the  age, make or model, care and repair of
anil fingers are numbing, interfering  brakes and steering. We tend not to  its  heater/defroster/air-conditioning

Current dranw at a properly working heater
i blower motor is about 10 amps. More than
T L that can blow fuses and burm out switches.

PRAILLLETRATICH Y FRED WOUFF
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system is well within the scope of the
competent Saturday mechanie.

Forced flow

Air enters the car through the fresh-
air intake in the cowl, under the bot-
tom edge of the windshield, through
ductwork and dash-mounted outlets
and exits through vents in the C-pil-
lars, at the base of the backlite, or
both.

Therefore, the first step in guaran-
teeing proper ventilation is making
certain that the air intake is clear.
With the hood open, reach into the
ventilation intake and remove leaves,

Clean out leaves, twigs and other debris
from the fresh-air intake.

twigs and other debris. You may have
to remove a grille cover or open the
chamber by moving the vent control
to FRESH. Clear the drain holes in the
bottom of the plenum, and flush the
chamber with water from a hose.

Alr doors

Small flapper-type blend-air doors lo-
cated in the ductwork beneath the
dash direct the airflow to the outlets
you want. These doors typically are
opened and elozed via cables or vacu-
um diaphragms.

On cars with vacuum-operated sys-
tems, you should hear a slight hiss
along with the sound of the doors
opening and closing as you move the
airflow selector switch. On cars with
cable-operated doors, you should feel
the resistance of the doors moving
and hear a reassuring clunk as you
move the selector. Besides directing
the air between the various dash-
mounted outlet vents, these doors
also direct the flow of air around or
through the heater core after the air
passes the a/c evaporator. Cars witha
RECIRC/FRESH switch utilize another
door to allow air from the fresh-air in-
take into the system.

First, check that all the ductwork is
connected. From underneath the
dash, feel the backs of all the vents,
Gaining access to the ducts may re-
quire removing the glove compart-
ment and some trim panels. Either a
solid, molded-plastic duct or a flexi-
ble, reinforced duet hose should be at-
tached. Follow the duct back to the
main heater outlet compartment, and
be sure that end is also connected.
Check that there are no tears in any of
the ducts. Reconnect any loose ducts
and patch any tears with duet tape.

Ifall the ductwork is intact but air iz
not getting to where it should, inspect
the dashboard airflow selector
switch. If there's no access to the rear
of the switeh from underneath the
dash, you may have to remove the ra-
dio and some trim panels.

On vacuum-operated systems,
make certain the selector lever bell-
crank is properly attached to the vac-
uum switch and that all the vacuum
hoses are connected to the vacuum
switch or to a se te connector at-
tached to the switch itzelf. Start the
engine to determine which vacuum
hose goes to the vacuum source.

If none of the hoses shows vacuum,
check for a leak. Vacuum for the con-
trol panel is supplied by the engine,
quite possibly by way of a vacuum res-
ervoir mounted in the engine com-
partment. Trace the source hose back
to the engine compartment—the oth-
er hoses will run to the vacuum dia-
phragms mounted near the blend-air
doors. Check that the hose is properly
connected and that it has no eracks,
kinks or holes. If the hose is good, dis-
connect it at the source, and supply

vacuum to it with a manual vacuum
pump. If the hoses and the vacuum
switch are good, the system will hold
the vacuum, and the selector switch
should move the doors. If so, inspect
the vacuum reservoir for a leak and
check that the vacuum port on the en-
gine is clear. Check the hose connec-
tion between the vacuum port and the
reservoir,

Replace any damaged hoses. Re-
pair small holes or cracks with vinyl
tape, or splice in a section of new hose,

If vacuum is getting to the switch or
econnector, but Tutmt.he hdivghdua] :]h
a g, apply vacuum to the indi-
vmmhra s. Disconnect each
hose in turn at the switch and connect
it to a manual vacuum pump. Apply
between 5 and 10 psi of vacuum. Ifthe
rod or link on the diaphragm does not
move, check the diaphragm's hose for
leaks, If the hose is bad, replace it. If
the huse is gl*uud, :;Itta:ich tl?e manmg
pump directly to the diaphragm an
reapply the vacuum. If the diaphragm
still does not move, or if the dia-
phragm cannot hold the vacuoum read-
ing, replace the diaphragm.

If the diaphragm link pulls on the
door, but the door doesn't move, or
barely moves, disconnect the dia-
phragm’s link from the door and check
that the door itself is free. A judicious
application of penetrating oil may do
the trick. Also inspect the door's seal.
Glue down any tears or spots where it
could be eatehing on the ductwork.

If each vacuum diaphragm works
properly and none of the hoses is leak-
ing, but the doors do not open or close
as they should, replace the switch.

{Please turn to page 118)
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Check carefully under the dashboard for

cables, loose bellcranks, binding blend-

alr doors or torn foam-rubber seals in the heater housing.
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Buck Smith hasn't changed his overalls
since he wasf{ifteen.
B i |

’._I i 1/

7,

Arter Porions

Buck says you don't change a classic just to change it. If you
can't make it better, leave it alone.

Buck feels the same way about changing his denim overalls.
They ‘re made of 100% cotton with features like 12 oz. denim that's .
triple-stitched at the main seams and bar tacked at all the vital stress - [_:n
Foints. That's Carhartt tough, the longer You wedar them the better . carna2
hey feel. Asfaras Buck is concemed it's the unchanging Carhartt —

guality that counts, The same goes for our growing line of pants, shirls, -
jackets, overalls and

unting wear. Rugged as the men who wear them.

That's why Carhartt is Buck s brand. And he's not about to change.
For your nearest Carhartt retailer, call 1-800-247-2322.




To check the operation of a cable-
operated selector switch, first ascer-
tain that the cable (or eables) is prop-
erly connected to the back of the
selector lever. If not, reattach the ca-
ble and cinch it down, either by tight-
ening its loop on the lever or by snug-
ging down any retaining elips or
clamps.

Next, check the other end of the ca-
ble. Again, if it is disconnected, reat-
tach it, Next, be sure that the cable is
properly elamped along its run from
the selector to the door lever and that
the eable is not binding en route.

If the cable and both levers are op-
erating properly, check the adjust-
ment of the cable. Disconnect the ca-
ble from the door-operating lever,
and push the selector all the way to
the end position. Slowly move the
door-operating lever through all its
detents, listening carefully to hear
the doors open and close as you go.
With the door-operating lever moved
to its extreme position, reattach the
cable. If the cable end does not match
the door-operating lever position,
loosen the cable’s mounting clamp or
cinch nut and then adjust the cable as
necessary.

Reattach the cable, and move the
selector lever back to the other ex-
treme. Remove the cable from the
door-operating lever, and ascertain
that the door is also at the end of its
travel. If the door lever can still
move, adjust its linkage to meet the
cable end. Perform this adjustment
for each eable and its Aapper door on
systems with more than one cable, As
with vacuum-operated doors, be sure
that the doors are all free and are not

binding on their hinges and that their
sedals are not torn or sticking.,

Blow hard

If the blower does not work with the
ignition and heating system turned
on, check its fuse, If the fuse is blown,
replace it, If the fuse is good, or if the
new fuse blows, there is a problem in
the fan’s motor, ewitch or the wiring
between them.

Todetermine if the blower motorit-
self is the problem, connect a jumper
wire directly to it from the battery.
First, disconnect the blower motor
from the wiring harness. If the wiring
eonnector to the motor has two wires,
one is hot and the other is ground. To
test the motor, connect a jumper wire
from a good ground to one terminal of
the motor's connector and another di-
rectly from the battery’s positive ter-
minal to the other. Connect the wires
only briefly—the motor should run,
spinning the fan. If not, the motor is
defective.

Before reconnecting the wiring toa
good motor, inspect the wiring and its
connectors, and clean corrosion from
the connector's terminals. If the mo-
tor, its fuse and wiring are all good,
but the fan still does not blow air, the
problem is in the fan switch or its re-
sistor. Since the resistor regulates
current flow depending on switeh set-
ting, a fan that blows full tilt all the
time, regardless of switch setting,
probably indicates a bad resistor.

Depending on your car's system,
current for the motor either flows
from the fuse box to the control panel,
then to the motor and then the fan
switeh and the resizstor, or from the

h

Run a 12-volt jumper wire directly to the blower motor or relay from the battery to check if

the motor Is in goed running order.

panel to the fan switch and the resis-
tor and then to the blower, Check
your wiring diagram to see exactly
how your car's system is configured.

Check the fan switch to see that all
the wires are connected and that the
switch itself is not charred or obvious-
ly broken. Also check the resistor,
typically mounted near the switch, to
see that its coils are not burned out.
If everything looks good, test the
switch.,

Depending on your car's system,
you ean test Lthe switch without re-
moving it: Use a test light to deter-
mine which wire carries current to the

Verlfy a vacuum-operated heater control
valve by applying 10 pounds of vacuum.

switeh, with the ignition and the heat-
er on. Then, jump across from the hot
wire to each of the other terminals on
the switch. If the fan runs at each con-
nection, the switch is defective. Re-
placeit. If the fan doesn't run with the
switch bypassed, the resistor is bad.
Some systems also ineorporate a
special high blower-speed fuse and/or
a relay in addition to the fuse in the
fuse panel, If the blower runs only on
low speed, check the fuse and relay.

Hot and cold

Lastly, the incoming air must be heat-
ed or cooled the way you want it.
When the heater switch is at max, and
the engine is fully warmed up, the air
coming from the outlets should be
well over 100° F, as muech as 120° F or
more. And ears with air conditioning
should be able to produce air that's
cooled to a temperature that's at least
20° F cooler than the outside air. Place
a thermometer in an outlet vent, run
the heater at full heat and the a/c at
full cold to check temperatures.

Ifthe heated air is cool, first ingpect
the engine's cooling system. The heat
for the heater is supplied by engine

(Please turn to page 120}
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eoolant circulating through the heater
core, itself a small version of the en-
gine's cooling radiator. Therefore,
the engine must reach proper operat-
ing temperature. If the engine is run-
ning cool, check that the thermostat is
not opening too early and the radia-
tor's electric cooling fan is not switch-
ing on at too low a temperature or, on
cars so equipped, that the eluteh in a
clutch-type fan has not locked up.

With engine coolant temperature
correct for your ear—typically about
200* F—but the heater still blowing
cold, check the heater control valve, if
your car has one. Most cars have a
valve in the heater inlet hose, which
runs from the heater core nipple at
the firewall to the engine. The valve
may be mounted at the heater core.

To check that the valve is working,
move the dash-mounted temperature
selector to its coolest setting, With
the engine running at operating tem-
perature, feel the hose on both sides
of the control valve, if accessi- _

hot, the heater side cool.
Next, move the selector to
maximum heat, and fesl the
hose. Both sides should now
feel hot. If not, the valve orits
switch is defective. 5
Heater control valves are
actuated either by a cable or
vacuum. Check the dash-
mounted heater switch in the
same manner you checked the
airflow selector switeh. To
check a vacuum-controlled
heater valve, with the engine
running, apply vacuum from a
manual vacuum pump directly
to the valve. If the two sides of
the heater hose are now equal-
ly hot, the valve is good. Make
sure it is getting vacuum. If |
there is no temperature
change, the valve is bad.

If the heater control valve is oper-
ating properly, but there's no heat,
make sure that there is ample coolant
flow through the heater core. With
the engine cool and the temperature
selector to full heat, briefly discon-
nect the heater outlet hose at the fire
wall. With the engine running, there
should be a steady flow of coolant
from the heater. If there is just a
trickle, the heater is blocked. You can
attempt to backflush the heater core,
but keep water ure less than 20
psi or you may the core. Oth-
erwise, replace the heater core.

Cars without a heater control
valve, such as those with automatic
climate-control systems, regulate air
temperature by directing cooled air
from the air-conditioning evaporator
past the heater core. If the air blows
cold when it should be warm or warm
when it should be cold, the doors di-
recting the air past the heater core
are not operating properly. Check
them in the same manner that you
checked the other airflow doors. With
full heat, all air should go through the
chamber with the heater core. With
full a/e, none should.

Tepid air or a defroster that does
not remove humidity, regardless of
temperature setting, indicates a
problem with the air-conditioning
system. Automotive air-conditioning
syvstems have come under greater
serutiny sinee the relationship of the
refrigerant R-12, known as Freon,
with the depletion of the Earth's
ozone layer has become a major con-
cern. Accordingly, repair of a/c sys-
tems should be left to a properl
equipped pro. However, you can stiﬁ

make some checks of your car's a/e.
First, make sure that the compres-
sor clutch engages when the air condi-
tioner is switched on—either via its
own switch as with many imports or
via the setting of the heater switch
—and that the engine is fully warmed
and running. If you do not hear the
click of the compressor switch or you
can see that the eluteh has not en-
gaged, cheek the system’s fuse, relays
and wiring. If the clutch engages, be
sure that the drivebelt is not shipping.
If the compressor runs, but per-
formanee is weak, make sure there is
good airflow through the condenser.

the system has a leak at that fitting.

The condenser is mounted against the
engine's radiator. Use a soft brush,
soap and water to clear bugs and de-
bris from the condenser fins.

Next, check all the tubing fittings
for leaks. With the engine and the air
conditioner running, cover the

ble. The engine side should be . _Lw

i

fittings with light oil or soapy
water. A trickle or stream of
| bubbles indicates a leak, How-
ever, because overtightening
the fitting can distort the seal-
ing O-ring, leave the snugging
of the fitting to a professional.
You'll have to take the car to
him anyway to have him re-
charge the system.

If your car's a/c system hasa
gight glass in the accumulator,
check the glass while the en-
gine is running with the air
conditioner on. If you see bub-
bles in the refrigerant, the
Sﬁstem's pressure is low and
should be recharged. Again,
recharging an automotive air-
conditioning system should be

Haoid a thermometer in the outlet vent to measure both heater
and air conditioning performance.

done by the properly equipped
pro who will capture all the old
refrigerant and recycleit. PM
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fo a fast start

as a high-paid
computer service technician

_CL MPUTER
—SERVICE
s JOB
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good

Johs for computer service technicians
will almost double in the next 10 years,
according Lo the latest Department of
Labor projections, For you, that means
unlimited opportunities for advance-
ment, & New CAreer, Or eVEn a coms
puter service business of your own

But to succesd in computer service today, you need training—
complete, practical training that gives you the confidence to service any
brand of computer. You need NRI training.

Only NRI—the leader in career-building, at-home electronics training
fior more than 75 years—gives you practical knowledge, hands-on skill,
and real-world experience with a powerful 386s%/20 MHz computer you
keep, Only NRI gives you everything vou need for a fast start as a high-

. pald computer service technician

2.c.

“book learning”
to get true hands-
on experience

NRI knows you learn better by
doing. So NRI tralning works
overtime to give you that
invaluahle practical experience.
You first read about the subject,
studying diagrams, schematics, and photos that make the subject even
clearer. Then you do. You bulld, examine, remove, lest, repair, replace.
You discover for yourself the feel of the real thing, the confidence gained
only with experience.

1992 Good pay, too! 2002

NEW!
386sx/20 MHz
Mini Tower
Computer!

3lGa'Hmlda
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If you really want to get ahead
In computer service, vou have
to get inside a state-of-the-art

computer system. That's why

NRI now includes the powerful — :&'J -
of H or ¢

e e | | IGRF Fiinics TN | el |
centerpiece of your hands-on I MeGiraw-Hill Continuing Education Center  Eheck v o, I
training. | 01 Connecticut Avenue, NW, Washinglon, DC 20008
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assemble and test your computer's “intelligent” keyboard. install the I Nime B I
power supply and high-density foppy disk drive, then interface the high-
resolution monitor. Bot that's not all. I Address _ I

You go on to install a powerful new 40 meg [DE hard disk drive—
today's most-wanted computer peripheral—included in your course to I City State Zip l

dramatically increase the data storage capacity of your computer while
giving you lightning-quick data access.

Plus, now you train with and keep the latest in diag-
nostic hardware and software: the RACER plugin
diagnostic card and QuickTech diagnostic software,
bath from Ultra-X. Using these state-ol-theart diag
nostic tools, you learmn to quickly identify and ser-
vice virtually any -
computer problem
on [BM-compat-
ible machines.

4-Mnkemlevou'mdwuysgof
someone o furn fo for help

Throughout your NRI
training, you've got the
Tull support of your
personal NRI instructor
and the entire NRI
technical staff. Always
ready to answer your
questions and help you i
you should hit a snag,
your instructors will
make you feel as if

; your're in a classroom of
one, giving you as much time and personal attention as you need.

DMscover for yoursell how easy NRI makes it to
succeed in computer service. Send today for NRI's
hig, fulkeolor catalog describing every aspect of
NRI's one-of-a-kind computer training, as well as
training in TV /video/audio servicing, telecom-
munications, industrial electronics, and other
growing high-tech caresr fields.

If the coupon is missing, write to: NRI .
School of Electronics, McGraw-Hill Continuing
Education Center, 4401 Connecticut Avenue, NW,
Washington, DC 20008,
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CAR CLINIC

BY MIKE ALLEN, ’
Associate Automotive Editor

Low-Static Chip
Replacement
I bought one of those aftermarket
chips to install in the engine computer
of my Camaro. It was supposed to
give me more horsepower and better
mileage, but after reading the instal-
lation instructions and what they zaid
about static electricity, I elected to
have it installed by a local mechanic.
This cost me $50. Well, the chip made
no perceptible difference in power,
amﬁfﬁleage is actually down, not up.
So, I'd like to reinstall the original
chip. But I'm reluctant to drop anoth-
er $50 to do so.
Is this really that tough?
FRED MUELLER
OSHEOSH, W1

It's pretty easy, Fred, so save the mon-
ey and reinstall the chip yourself.

Start by getting out the engine
management computer. On some
cars it's burted under the dash, but
it's pretty easy to get to on your
Camaro. Don’t remove the wiring
harness to the computer—generally,
there's enough slack to work on it
without disconnecting it. Disconnect
the battery ground terminal, just to
be sure you don't get interrupted.

Remove the cover over the EPROM
chip you're accessing. Now you need
to ground yourself carefully, by
touching either the door jamb light-
switchnfoust'ng or the ignition lock.
Static electricity generated by sliding
across the nylon seats can easily
reach 50,000 volts, more than enough
to blast your chip into the bit bucket.
Both of these points have bare,
grounded metal, and touching them
will discharge any static.

Another way is to get an inexpen-
sive conductive armband from Radio
Shack or any electronics supply
house. The wire-lead ground will
continuously drain static from your
electrifying corpus. Otherwise, sim-
ply touch a ground periodically, es-
pecially if you siidﬁaur backside
over the seats while you're struggling
with the computer.

Now you can pry the chip from ils
socket, carefully Ifit's stubborn,
there are inexpensive chip-pulling
tools to be had at the same place
where you found thearmband. Check
to see that the pins on the chip you're
about to install are straight, and

-

ground yourself again. Carefully in-
sert the chip, making sureall the pins
are entering their respective mcge.ts.
If they're not, pull it back up,
stratghten the pins and try again,

Tap down the chip until it's seated,

Retrobelts

I have a nice 1974 Chevy pickup. It
has a lap belt, but never had a shoul-
der harness installed by the factory. [
drive a lot on the military base where
I live, and the MPs are forever stop-
ping me because they can't see any
shoulder harness through the win-
dow. (The military requires that seat-
belts be worn on base.)

Can I just go get some seatbelts out
of another truck from a junkyard? The
mounting point for the top of the har-
ness seems to be there on the pillar.

TOM 1904
(FROM THE PM BULLETIN BOARD)

Do not just go to a junkyard and get
belts from any old truck. Older belts
may have weakened nylon webbing,

L (1111 g w
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P ILLUSTRATION BY DON MANNES

either from age or from being

stretched in an accident—which may

f‘? how they got to the junkyard in the
rst place.

One option is to get an older set and
have them rewebbed at a trim shop
with new nylon, reusing all of the
hardware and buckles. Or maybe
there’s a parachute rigger on the base
you could persuade to do this.

You may want to install an inertia-
reel belt system, instead of manually
adjustable belts. Be sure to mount the
inertia-reel mechanism properly.
The pendulum inside may or may not
care whether it's mounted straight
along the vehicle's axis—but if it
does, and you've mounted it, say, 90"
out, it may not latch at all in an acci-
dent. Be sure to wear your new har-
ness off base, too.

Risky Business

If I disconnect the speedo pick-up con-
nector from the transmission, will this
cause the computer to malfunetion?
Will this cause incorrect fuel/air mix-
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ture? What other long-term effects
might result from such a simple, war-
ranty- and mileage-saving alteration?
My SERVICE ENGINE 800N light
comes on after driving with the
speedo disconnected,

TOM FOX
DALLAS, TX

The engine management computer
reguires information as fo vehicle
speed to stay in closed-loop mode. In
this mode, the O2 sensor constantly
checks for richness/leanness in the
engine, and the computer will adjust
the amount of fuel delivered accord-
ingly. Same for spark control—the
amount of ignition advance depends
on many engine parameters and is
set continuously by the computer,
When one of the sensors—like the
speed sensor—is out of whack, the
computer stays in open-loop mode, In
this mode, normally used while the
engine is warming up, the computer
simply uses preset amounts of fuel
advance. Mileage, power, drive-
ability and emissions are all much
poorerin this mode. Don't do it.

Cold Blooded
I have a 1984 Crown Vic wagon. I've
blown a bunch of ignition modules, all
after about 5000 miles. 1 suspected
overheating, so I replaced the 195°
thermostat with a 160° one.
ROBERT ESPANGA
INVERNESS, FL

Robert, read my answer to Tom Fox
immediately above this letter, if you
haven't already. I'll wait,

Back? Okay. One of the sensors
your computer uses is the coolant
temp. Your vehicle is probably get-
ting warm enough to get into closed-
loop—there's a time limit in the soft-
ware on how long the engine has to
warm up properly. If your CHECK EN-
GINE light is off, you're not triggering
it. I'd expect that a 160° stat would do
s0—&0 you're getting away with it.

This engine was engineered and
calibrated for higher temps, and tin-
kering is likely to reduce engine life
through excess sludging.

I agree that heat is k'}ﬁing the igni-
tion module. Be sure the ignition
module is installed with the right
amount of heat-sink grease befuween
the module and its mounting pad.
Look for any other problem that
might cause abnormally high under-
hood (as opposed to coolant) temps,
such as missing fan shrouding or
airdam, or accumulated mud or
leaves.

{ Please turn o page 124)
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- Hello, Dolly

@ | was about to reinstall the cil pan on a friend’s
pickup last weekend, after changing the rear main
seal for the second time. The conclusion | had come

to was that the main seal hadn’t really been leaking
—itwas really the pan gasket . ... ... )
dribbling all over whenever the
engine was running.

Sure enough, inspection of
the pan showed that someone
else had come o the same
conclusion—and had tried to
fix it by torqueing the pan bolts
big time. This left big indenta-
tions around the bolt holes,
preventing the cork gasket
from sealing properly.

The fix was simpler than a
new pan. | just lightly tapped
out the dents with a body ham-
mer and a metal finishing dolly.
¥You could use a ball-peen
hammer and anything that
would back up the metal pan,
even a piece of hardwood.

Take aclose look at that
leaky rocker arm cover, too.

P ILLUSTRATRON B ADOLPH E BROTMAN

One of the only other sources of light
with a warranty longer than ours.

Mot only are Big A Halogen Headlights 40% brighter than regular headlights.
They are also backed with a Lifetime Warranty. If they should ever fail, Big A
will replace them, free, as long as you own your car® Try finding a set of regular
headlights with a warranty that shining. Contact your nearest Big A Auto Parts
Store for details

s

Hole-In-One
I was replacing the PCV valve on my
76 Malibu, and the rubber grommet
in the valve cover was so hard that it
cracked and fell in the hole. I got a
new grommet, but will this affect or
harm anything in the engine?
JIMMY WHITELIGHTNING
NOADDRESSGIVEN

Well, regardless of how hard the rub-
ber grommet was, it's not nearly hard
enough to damage any of the recipro-
cating parts in the valvetrain.

But it has the potential to block oil
return passages between the head
and block, or perhaps even plug the
oil inlet screen if it breaks down into
chunks small enough to drop down
that far.

If that were my ear, I'd pull the
valve cover (a simple hour’s task—get
o new gasket before you start) and re-
trieve the thing.

It may have broken up into smaller
pieces. You should try to jigsaw-puz-
zle back together what you can find in
the rocker gallery.

If much of it is unaccounted for, I'd
think real hard about dropping the
panand cleaning there, too. [ ]

DO YOU HAVE A CAR PROBLEM?
JTuat nsk Mike about it Mad ypour guestion to Car
Clinic, Popular Mechanics, 224 W. 57th St, New
Fork, NY 10019, While letters, faxes or phone
calls cannot be ansicered individually, problems
aof peneval inlerest will be discussed in the column

SERVICETIPS

# 1988-'89 Chevrolet C/K trucks with a
raftie in the rear suspension may be suf-
fering from nothing more serious than
loose shock-absorber nuts. TSE 89-104-
3D says to tighten the retaining nuls to a
revised specification of 85-110 Nm.
# |f your "B9 Eldorado or Seville has a
squeak or scraping noise when you de-
prass the brake pedal, have the dealer
look at the centering of the brake-pedal
pushrod in the master cylinder. Correcling
this condition involves adding a shim PN
3250704 to the two lowear mounting studs
of the hydraulic booster mounting adapt-
| er. The shim goes between the fronl of

the noise barrier and the brake booster
| mounting bracket gasket. T-89-64
& | the fuel delivery to the engine of your
‘89 Firebird is nonexistent or poor—aven il
the pump is running—the in-tank fuel
pump may have become uncoupled fram
the fuel tube portion of the pump/fuel ievel
assembly. TSB B9-6-33
* |f you're concemed about the difference
in the tire-spring clearance between the
right- and leftside suspension of your
2405X, TSB TSB9-056 explains that an
Bmm difference is perfectly normal, and
that no corrective action is necessary—
or wisa,
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AUTOMOBILES

| BY JIM DUNNE, Detroit Editor

Mazda’'s MX-6
Makeover
® Ifit's true that styling still zells
cars, these spy shots seem to indicate
that Mazda should do quite well with
its redesigned MX-6 sport coupe.
With its softer contours and much
lower hoodline, the next-generation
MX-6 looks to be right in step with
current Mazda design trends,
However, the makeover gues well
beneath the skin. According to
sources in Japan, the new sheetmetal
rides on an all-new platform, with ma-
jor suspension improvements,
There's also a new engine. Mazda
will replace the current 12-valve 2.2.
liter turbo Four in GT models with a
2.5-liter 24-valve V6. Developed from
the MX-3"s tiny 1.8-liter V6, the 2.5-
liter version is expected to produoce
about 160 hp.

Powder Painting

Chrysler is using a new powder paint
for the rocker panels of its Imperial/
New Yorker/Dodge Dynasty car
lines—the firet exterior application
for this type of paint in the industry.
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DETROIT SPY REPORT

Powder paint has a tough surface
that resists stone damage, and Chrys-
ler claims that its process produces a
finish that's smoother than other anti-
chip coatings.

The process entails heating the
powder paint with lamps to melt it to
the consistency of a traditional wet
paint, Onece dry, the powder-painted
surface iz finished with final coats of
color and clear paints.

LH Update
Chrysler is looking beyond the intro-
duction of the still-to-be-named
Dodge and Eagle LH cars, due next
fall, with plans for a luxury version.
Destined to wear Chrysler badges,
this car will be bigger than the Dodge/
Eagle version by about 4% in. in over-
all length, Most of the streteh will be
devoted to rear-zseat legroom.

Styling differences will show up in
the front, where Chrysler's trade-
mark waterfall grille will be featured.
At the rear, the C-pillar will be more
vertical, creating a more upright
backlite and more formal appearance, |

Chrysler promises to have some-
thing hotter in the engine bay—a 3.5-
liter sohe 24-valve VG, The develop-
ment team is targeting 215 hp and 245
ft.-1b. of torgue for this offspring of
Chrysler's 3.5-liter VB,

Saturn Wagon
This concept sketch, developed from
insider reports and various spy pho-
tos of development mules, shows the
production-ready shape of the Saturn
station wagon due out next vear as a
1993 model,

The wagon will employ sedan
sheetmetal almost as far aft as the
rear wheelwells.

Powertrain of-
ferings will he
the same as the
sedan series. A
convertible mod-
el, based on the
saturn coupe,
has been shelved
for the future. PM
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BOATING

CRUISE CRAFT

BY JOHN WOOLDRIDGE, Contributing Editor

@ It's no secret to PM readers that
shredding chop and carving glass ina
apurtf personal watercraft (PWC) is
one of our favorite outdoor activities.
But this doesn't mean we endorse the
behavior of jet-powered no-brainers
who run endless figure 8s about 50 ft.
from the launch ramp or thrillseekers
who play chicken with passing power-
boats.

For a diﬂ'eerﬁ nthpe;sputr:ie, last
spring we joined a high-spirited group
of PWC riders for a eruise on the
Intracoastal Waterway (ICW) out of
Corpus Christi, Texas. And several
months later, we used a pair of PWCs
to explore the islands and bays of 32-
mile-long Lake George, New York.

Yamaha Waverunner I11s and
Waverunner VXRs were the vehicles
of choice in butllll l:aaeﬂha Tht;se nlll;lti*
passenger machines have the shape,
size ange muscle for PWC eruising.

Explore the shore

Cruising is the newest wave for PWC
riders, and it's shaping up to be a big
one. The timing eouldn't be better.
While we were in Lake George this
summer, new PWC restrictions were
put in place. Restrictive regulations
are pending or in force on numerous

bodies of water across the country.
And the reasons are obvious, No-
brainers do doughnuts all day right off
shore. Theyijump wakes within a

handshake of running boats, and,
even worse, they follow no known
rules for safety and courtesy.
Behavior like this, naturally, tends
to create ill will even among the most

easy-gnmﬁjusem of the waterways—
which is why we support the move to-

ward PWC touring. And the newest
neration of mod-V-bottomed tan-
em-riding PWCs are well suited for
this purpose. They're comfortable
enough to damp a full day's worth of
wave pounding, yet remain highly
maneuverable and responsive. New
models have enlarged gas tanks to
help extend touring ranges and ex-
panded storage compartments to en-
able riders to carry a modicum of
gear. Beefier engines ensure high-
performance punch for tandem riding
and adequate reserve power when
necessary. Importantly, none of the
Waverunner I11's or Waverunner
VXR's freewheeling agility and pen-
chant for power has been compro-
mised to improve cruisability.
To be sure, novice riders who love
hotdogging to a fault are living out the

dream they see in ads and brochures
—vigorous, hard-bodied young men
and women who jump waves for radi-
cal air and slam into spray-filled spin-
outs. These scenes are aimed exclu-
sively at young, action-oriented
individualists.

Yet, most major players in the
PWC industry claim to be seeking
new markets: young families, college
graduates, couples and other poten-
tially responsible users. To attract
this erowd, why not portray the joys
of PWC cruising? And while we're
agking rhetorical questions, whg' are
most PWCs muffled so poorly? Is a
snarling engine a necessary part of
the o image?

The PWC industry should take a
cue from the itine of our recent
group ride in Texas. r launching
from Pita Island, just southeast of
Corpus Christi, we ran 22 miles north
to Port Aransas, which guards a natu-
ral break in the coastal barrier is-
lands. We checked our charts and
plotted a course along the ICW, stay-
ing close to the channel to avoid un-
derwater obstructions. We gave wide
berth to passing vessels of all sizes,
including hﬂﬂdniﬂltﬂ that transport
crews to offshore fishing fleets and gi-
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ant commercial tugs. Most important-
ly, we aperated our eraft in a safe,
predictable fashion—the same as any
other boat on the ICW,

After luneh and a refueling sto]ljl. we
headed out Aransas Pass for a little
wave jumping and exploring of desert
islands. By then it was time to go, and
we made a late-afternoon dash home.
Total cruising distance was more than
50 miles.

Tour duty

I split my touring time equally be-
tween the Waverunner I1I and the
VXR. Both are comfortable cruising
machines in completely different
ways. The Waverunner III ($5560) is
a large 3-person craft that weighs in
at 454.1 pounds and has a 10.6 gallon
fuel tank. The VXR ($5099) is Yama-
ha’s 2-person high-performance
gports sedan. It tips the scales at
378.4 pounds and carries 7.9 gallons
of gas.

For vibrant colors, eyecatching
graphies and contemporary design,
the sporty VXR is a surefire winner.
It's among the fastest production
PWCs on the market. For those times
when you're far from ghore, there's no
hotdog maneuver you can't do with
the sprightly VXR.

An additional 3.5 in. of width and
6.6 in. of length give the Waverunner
I1I a bit more stability than the VXR.
A higher profile allows for a drier ride
and extra storage. The added weight
and bulk seemed to give the Wave-
runner I1] an edge in overall comfort,
particularly after a long day of pound-
ing the chop.

Both models are powered by 50-hp,
633-cc Yamaha engines equipped
with oil injection, and both are capa-
ble of 38-mph top speeds with one rid-
er aboard. Actually, the VXR can hit
a few miles per hour more than that.

Like swimming, two PWCs are saf-
er than one for cruising. Here are
some other tips. Equipment needed
for eruising includes: a 50-ft. length of
nylon line to use for towing, a small
anchor, watertight first-aid and sur-
vival kits, waterproof charts and com-
pass, a waterproof flashlight and a
plastic whistle,

In addition, it's imperative that you
plan your trip well. Don't try to cover
too much water in a day. Call ahead to
make sure that gas is available. Take
enough fluids to avoid dehydration.
Use plenty of sunscreen.

Above all, respeect the rules of the
road, and the rights of others to enjoy
the water. The way we act on the wa-
ter affects the way all PWCs are per-
ceived. We can be ambassadors or no-
brainers, and frankly, ambassadors
are better. ™
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Listen to
what they’re saying!

What a dramatic dilference in the
car! So much smoother, quieter
and better gas mileage. It was in-
deed a very immediate and notice-
able improvement. (A.G. Canada)

Since discovering Tufoil®, 1 have
driven our cars a total of 528,391
miles without ever having replaced
any internal part of the engine or
having the cylinder heads removed
for a valve grind. Your company
has saved me lots of money, for
which I thank you! (E.L. Utah)

Damned if your stull doesn’t really
work! My 85 Chevy (80,000 miles)
runs better than new! (H.D. Pa.)
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THE RAVAGES OF SPACE

BY ABE DANE, Science/Technology Editor

=

@ Throughout the latter half of the
1980s, an aluminum spacecraft the
size of a school bus braved shotgun-
like blasts of hurtling debris, bursts of
radiation, extremes of temperature
and constant bombardment with
atomic oxygen. Known as the Long
Duration Exposure Facility (see Tech
Update, page 21, April '90), its mis-
sion was simply to stay in orbit, ex-
posing the patchwork of 86 experi-
mental panels that covered its
multifaceted surface to the environ-
ment 250 miles above our heads, Sei-
entists would note the condition of
these samples on their return to
Earth and decide which were best
suited to future space construction
jobs.

LDEF's stay was supposed to last
one year. But erisis on the ground
brought a change in plans. In the near
pamﬁfsis that followed the Challeng-
er disaster, NASA's priorities shifted
and LDEF was stranded in space,

still gathering data and waiting for a
ride home.

It was six yvears before the Shuttle
Columbia snatched the now-dilapi-
dated spacecraft from its decaying or-
bit. During that time, the satellite
traveled 741 million nautical miles,
and strange things began happening
to its load of samples, some expected,
others still unexplained.

On its return to Earth, LDEF was
gealed in a clean room, photographed
and examined. Then it was disman-
tled and its components dispatched
for further serutiny to the experi-
menters who designed them. Now, af-
ter 19 months of study by an interna-
tional team of hundreds of scientists,
the results of LDEF's unintended
odyssey are beginning to come clear,

Lessons of LDEF

To tap the latest thinking on space
structures, our correspondent Philip
Chien attended the first conference of

LDEFs silvered Teflon thermal blankets were
ruptured (ieft), probably by thermal cycling.
Other damage Included meteoroid penetra-
tions of a fiberoptic cable [top) and of another
thermal blanket (middle), which was then
discolored by atomic oxygen. Atomic oxy-
gen ate through Kapton disc (above ).

LDEF scientists and engineers, held
in Kissimmee, Florida, earlier this
year. There were 122 papers present-
ed, constituting a trove of data many
compared to that resulting from the
Apollo Moon rocks,

Even on the basis of preliminary
data, those at the conference ex-
pressed confidence that long-lasting
gpace struetures can be built from
present-day materials.

However, few of the 10,000 sam-
ples aboard LDEF came through the
ordeal unseathed, and some fared
worse than expected, pointing up the
importance of choosing just the right
material for the job at hand.

{Please turn to page 132)
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One immediate concern was the
condition of the silver Teflon blankets
used to cover many of the experi-
ments. Meteoroid hits had left the
originally mirrorlike material discol-
ored and milky. This was particularly
troubling at the time because the soon-
to-be launched Hubble Space Tele-
scope relied heavily on the insulating
properties of these blankets. F\ e
a crash analysis determined that the
damage was mostly coemetic. While
the silver backing had delaminated
from the Teflon, it retained its heat-
reflecting properties,

Owverall, meteoroid and debris im-
pacts provided some of the most inter-
esting and important data. Traveling
at speeds greater than 20,000 mph, a
dmm particle packs the destructive
energy of a hefty bowling ball going
] mpz—easﬂy enough to destroy an
unzhielded spacecraft. Investigators
cataloged evidence of 34,336 impacts
on LDEF. While the count was no
higher than expected, scientists were
surprised to find that a large propor-
tion of the impacts had occurred dur-
ing a few relatively short bursts. Data
from Interplanetary Dust Experi-
ment, an array of 459 detectors that
recorded impacts for a period of one
year, showed that fully one-quarter of
them had come from six distinet
clouds of particles. By retracing the
orbits, scientists have already deter-
mined that at least one of these was
produced by the same Shuttle mission
that launched LDEF. Investigators
continue to try to match up rocket
launches and particle impacts to find
the origins of the other clouds.

A subtler, but equally destructive,
aspect of the orbital environment is a
substance known as atomic oxygen,
which makes up the uppermost
reaches of the atmosphere. Split into
single atoms, rather than the dual-
atom molecules found at lower alti-
tudes, atomic oxygen is extremely re-
active, and bonds to almost anything
it touches.

Az LDEF's orbit decayed from its
original 257-mile height to a perilous-
ly low 185 miles, atomic oxygen began
eroding the spacecraft’s leading edge
at an ever-increasing rate. In one ex-
periment, the top five layers in a stack
of thin Kapton dises were completely
eaten away.

Although LDEF returned to Earth
looking somewhat the worse for the
wear, the overall findings of the mis-
sion were that the low-Earth orbit en-
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ELECTRONICS

ARCADE MAGIC

BY FRANK VIZARD, Electronics Editor

® When you pop your money into an
arcade videogame, you're not expect-
ing to see a movie, But that's essen-
tially what you get with a new game
now making its way into arcades
around the country. Not only are you
a player of the game, but you're also
the writer/director since it's your de-
cisions that determine the outeome of
the game.

For the first time, real actors and
actresses are being cast in an arcade
videogame. Called Time Traveler,
the new hologramlike game promises
to boot the old cartoony heroes out the
arcade door. Time Traveler is made
by Sega, the Japanese game manufac-
turer, but relies on a number of U.5.-
developed technologies for its opera-
tion. What you wind up seeing on the
game screen are actors and actresses
operating in what appears to be a
three-dimensional setting,

The game is not a true hologram,
however. Holograms are viewable
from every angle and appear to move
in space just like real people. The
Time Traveler game requires a dark-
ened stage and is viewable from only a
240° angle. Nevertheless, as an on-
looker moves, the Lilliputian-size fig-
ures on stage appear to change per-
apective and follow the viewer, Like a
hologram, however, vou can reach out
and put your hand through the image
appearing on the stage,

The Time Traveler game, which
can be basically described as a micro-
theater, combines optical, television

The Time Traveler arcade videogame [right]
wses real actors (above | irstead of animation.

and laserdisc technology. Patents for
this use of the technology are held by
With Design In Mind of Chatsworth,
California. Two other Californian
companies helped in the development
of the software. The Allen Design
Group, under President Rick Dyer,
gets credit for inventing this particu-
lar game. Dyer invented the first-
ever laserdise arcade game, Dragon's
Lair, in 1982. Special effects were
done by Imagitrek.

Inside the Time Traveler is a tele-
vision monitor. The images on the
sereen, supplied by the laserdise play-
er, are reflected by a concave mirror
onto a horizontal plane or stage above
the mirror. Controlling the actionisa
Logic Control eircuit board. This
board receives input from the game
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player and, in response, commands
the laserdisc machine to produce the
proper sequence of images.

Time Traveler uses 40 actors and
actresses. Our hero is Marshall Gram,
played by actor and stuntman Steve
Wilbur (this may be the answer to a
trivia question someday), The story
follows the familiar save-the-princess
EIUL Gram visits several periods in

istory and the future during his he-
roic quest.

Gameplay is generated randomly
g0 the gaming experience ean vary
tremendously. If a game ends prema-
turely, players can cheat death by
purchasing time reversal cubes.
These cubes allow you to reverse your
steps and try again.

Time Traveler definitely changes
the nature of arcade play, and there
may be future implications as well.
Videogames got their start in the ar-
cade, so a variation of this technology
may appear in the home sometime in
the future. At the current price of
$6000, Time Traveler is perhaps a lit-
tle expensive for most homeowners.
The game is a little big too—measur-
ing just over 4 ft. in height and weigh-
ing 370 pounds.

In the meantime, more real-actor
games will be appearing in arcades
across the country. You can also ex-
pect to see these machines in use as
directories in malls.

This technology will also allow
more actors and actresses to get away
from waiting on tables. Someday
you'll be reading about an actor's ca-
reer and learn that his professional
life started inside a videogame., ™
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LONG-TERM TEST CARS (Continued from page 48)

—but how many would you be willing
to take to a weekend autocross?
That's the Swift GT for you: A nimble
little pocket rocket that sorts out
rush-hour traffic like a coyote turned
loose in a herd of sheep. With a Swift
GT, driving in Manhattan is closely
akin to motorsports, and once you get
where you're going, this tidy little
ﬁhage (just uver 12 ft. long) loves
over

You can bu:,r the T0-hp garden vari-
ety Swift at your Chevy dealer,
where they call it a Geo Metro. But
only Suzuki offers the GT version,

stiffer suspension, a little more
in the way of tire contact patch and a
lot more horsepower. With dual over-
head cams, 16 valves and a 10:1 com-
pression ratio, the 1.3-liter Four
makes an impressive 100 hp at 6500
rpm. Hitched to an 1850-pound car
and a elose-ratio 5-speed gearbox,
this results in gratifying qui s

There's also good fuel economy. In
our first 3549 miles with the Swift, al-
most all in Manhattan, we recorded a
respectable 32.3 mpg average.

On the minus side, the loghook
shows complaints about high steering
effort and suspension tuning that's
too stiff to deal with New York’s pot-
holes and pavement ripples. But for
the everyday autocrossers among us,
those are daily tradeoffs we look for-
ward to making. —Tony Swan

Gmreler cases

The pickup truck is an all-American
invention designed to be an all-around
beast of burden. And though the
beast is getting fairly civilized, it still
hasn't forgotten its basie function—
particularly a beast like this one.

Chevy’s C/K full-size pickup series
entails a broad range of engines, ax-
les, cabs, bed lengths and load rat-
ings—enough to cover just about any
need. Our need was pretty specific.
We wanted something capable of tow-
ing our Olds Quad 442 race car, so we
checked off the 454-cu.-in. box on the
order sheet. And what we're here to
report, brother truckers, is that this
is one serious hauler. Even with 2700
pounds of race car riding about 1800
pounds of U-Haul trailer and some
600 pounds of tools, tires and sparesin
the cargo box, our I:HE Chevy pulls it-
self over hills and dales almost as
though it was empty. About the only
place where the difference showsupis
in fuel economy. Em Et}", it's about 156
mpg. With the load ribed above,
the mpg slips to about 10.

Aside from small mpg numbers
—the inevitable price of big-time
torque—about the only other nega-
tive we associate with this truck is its
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seating. There's simply not enough
adjustability for real comfort, al-
though the extended cab does allow
for decent le ;

A word about the trailer. Faced
with a hefty cash outlay for a car
transporter last spring, we looked
into the alternative of renting one on
an as-needed basis instead. This led to
U-Haul lending us a transporter for
evaluation—that's it, hooked to the
back of the truck.

We've been almost as impressed
with this trailer as with the truck. It's
exceptionally smooth on the road,
even empty, thanks in part to dual ax-
les. It has its own hydpraulic braking
system, which saves wear and tear on
the tow vehicle, Built-in ramps, an on-
board winch and an ingenious built-in
tie-down system make it wonderfully
easy to load, and it's also very well lit.

The day rate for one of these trans-
porters is $45. U-Haul also sells used
transporters for $1500 to $2000. For
more information, contact the U-Haul
Fleet Rotation Dept. , at 2727 N. Cen-
tral Ave., Phoenix, AZ 85004; (800)
528-0361. —Tony Swan

T Previa LE

Qur Toyota Previa has accumulated
mileage—almost 10,000 so far—at a
faster rate than normal for our long-

term testers. That's because it's my
vehicle of choice for spending week-
ends as far away from Manhattan as
I can get.

One of the Previa's major entice-
ments is its killer in-dash CD/cas-
sette/FM stereo system. It's head and
shoulders better than any sound sys-
tem we've seen in a vehicle in the un-
der-$25,000 price range.

The Previaisa peupie—hnul{sr,
though the people who sit in the rear-
most seats mustn't mind erawling
over the middle seats to get there.

As a cargo-hauler, it's not up to
some of its competitors. The seat-
backs can be folded a eouple different
ways, but the resulting cargo space
isn't as useful as the space that opens
up when you remove the seats from
one of the GM-10 vans.

We've been seeing fuel economy of
just over 17 mpg around town and
over 20 mpg on the highway—not
particularly impressive. We attribute
this performance in part to the all-
wheel-drive machinery.

The power window on the driver’s
side is becoming increasingly slug-
gish, and the switch for the tailgate
courtesy light won't elick off without a

igorous slam, something we learned
en the battery went flat in an air-
port parking lot. —Mike Allen

Thanks to the Weather Wizard |l, now you can have a fully sophisticated weather
monitoring system right in your own home. Complete with anemometer, external
temperature sensor, and easy-to-read LCD display, Weather Wizard 1l has all it takes 1o
read the weather like the pros. All for only $195. Also, be sure to ask about our
Weatherink, which allows you to record, summarize, and graph weather information on
your IBM@cnmpanHe PC.

FEATURES INCLUDE: *Time & Date o Instant Metric Conversions
*inside & Outside Temps #Alarms sRainfall Option

*Wind Speed & Direction sHighs & Lows with sOptional PC Interface
«Wind Chill Time & Date

Neammg Wiom 11 2>

OMLY $195. ADD §50 FOR SELF-EMPTYING RAIN COLLECTOR. ORDER TODAY; 1-B00-67 8- 3664
M- F 7 AM. T 530 P.M. PACIFIC TIME # FAX 1-510-670-0589 » M AND VISA = ADD §5 FOR SHIPFING
CA RESIDENTS ADD SALES TAX » ONE-YEAR WARRANTY =

Davis INSTRUEMENTS 3465 Dusmio AVe, Havwagn, CA 94343

I-DAY MONEY-BACK GLARANTEE
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ONLY $39.95 A MONTH!

Mow you can own & genuine Lifecyele® aerohic
trainer for only $30.95 a month with no-cost
financing — 0% APR — and no down payment.”

30 DAY UNCONDITIONAL NO-RISK TRIAL!
Use the Lifecycle trainer in your home for a
full 30 days. If you aren't satisfied for any
reason, we'll pick it up at our expense and
give you & full refund or credit. There’s abso-
lutedy no risk!

SPECIAL. FREE OFFER—SAVE $130!
Order now and get FREE express ship-
ping, worth $130. You must mention this
magazine and ORDER BY NOVEMBER 29,
1991

‘@ CALL TOLL FREE

800-877-3867
DEPT. 890

to order or for the name of a convenient retadl
dealar. Or write to Life Fitness, Dept. B0, 9601
Jeronimo Road, Irvine, CA B2TI8,

*Nen i paymenl, 1% APE, K8, U5/mo. he b0 mos. = §1588 {140
plus sabes tax for CA weed 1L residesnis mlx Fleaeeing asd FREE
shipging and handling in I8, oaly Offer subject to credit appeoval
and ends Novesber 28, 1001,

C1191 Life Filness. All Fights ressrved Life Frimess & Lilscyoe
e reistered trademarks of Life Fitness B0 (B8] )
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WORTH \\/RITING FOR

963 A BETTER WAY TO BUILD A FLOOR

The Silent Floor system from Trus Joist is a beauti-
ful alternative to bumpy, squeaky floors. Brochure
explains how the Silent Floor system is engineerad
and guaranteed to stay flat, solid and silent for the
Iife of your home. Frea

964 DODGE TRUCKS

Dodge Truck introduces a quantum leap in horss-
power with their new ling of Magnum Series en-
gines. A V-6 with 44% more horsepower, a V-8
with 35% more power and the Cummins Turbo
Diesel, now with new charge-air cooling. Free
catalog

965 SECURITY SYSTEM

Kespsafer, America’s #1 Do-It-Yourself security
system. Wirslass, Reliable. Expandabla. Only re-
quires a screwdriver for easy installation. Keep
your home and family safe with Schlage. Free
information

966 FINISHING WO0D

A new booklet, the '*3M Guide to Expert Wood Re-

finishing,”" provides siep-by-step Instructions

about wood refinishing. It includes 2 section about

finishing, explaining how to apply Scotchguard

I;lantl Wipe on Poly Finish, a clear polyurethane,
res

967 WOOD PROTECTION

The eight-pape Homeowners Guide from Rust-
Oleum describes how Rust-Oleum Wood Saver®
Paint protects your home trom costly damage
caused by moisture and sunlight. It protects wood
trim, doors, fences, rallings, and outdoor furni-
ture. Free

968 TOWING & HITCH GUIDE

Choosing the right hitch for your tow vehicle is
gasy with the U-Haul Select-A-Hitch Guide. This
pocket guide is filled with helpful information on
how to select the correct hitch and towing package
for your vehicle and towing needs. Free

0549 LIFETIME FINISH

Liguid Glass Enterprises, Inc. proudly announces
3 new products—Liquid Glass Pre-Cleaner, Con-
noisseur's Choice Cleaner with Mink Oil, and Wash
Concentrate—to complete its line of high tech ap-
pearance chemicals for automotive, marine, air-
craft, and household uses. 8-page brochure, sam-
ple pack kit, and ordering information. $1.00

070 WHY STARTING YOUR ENGINE. . .

i a terrible thing to do; not an oil, not an additive.
One quart of Slick 50 Engina Formula lubricates
and protects the enging in your car or light truck full
time—for more than 50,000 miles. It sharply re-
ducas friction and wear, so your enging starts sasi-
er, runs cooler and lasts longer to protect your in-
vestment, Free brochure

971 FINISHING TOUCHES

Tips on Wood Finishing 30-page brochure includes

details on beautifying and protecting new wood,

plus restoration techniques for old wood. Many

wood projects are oullined step-by-step with over

?ﬂphmngraphs plus color charts from Minwax Co.
e

972 HOME SECURITY/CCTV SYSTEM

Protect your home with the Panasonic Watchdog
Mini CCTV Systern, It features a camera and moni-
tor and can be expanded to include up to three
cameras. Designed for ease of installation, there's
no complicated wiring. Just one cable between
sach camera and monitor, And one sasy to install
camira mounting bracket. Frea brochure

973 HOME IMPROVEMENTS ARE EASY!

Leamn how to put up shelves, build a storage wall,
attach ceramic file, fix loose trim on your car and
more! Macco, the Maker's of Liguid Mails, tells
fow in thedr easy-10-read, sasy-to-follow, Hiustrat-
ed "Do-It-Yourselfar's Guide to Using Adhe-
sives." It's free and includes a free product offer]

974 SHOP BUILDINGS

If you're a do-it-yourseifer with cluttered work-
space, SteelMaster has buildings for you to as-
semble that are economical and maintenance-free.
Brochure shows thesa easy-to-assemble buildings
offared at Factory Direct Prices. Free

:-Pn;uln Mechanics 11/91 Thiz Coupon Expires January 31, 1!ﬂ-:
Box 1718, Sandusky, Ohio 44871-1718 |
]I Ponss see that | recehve the Aems chacked below |
[] 963 [] 967 [ 9m ad
| 51 064 1 o68 0 em2 Total money for priced items§ — |
1 [] 965 (] 969$1.00 [J 973 Service Charge§ 100 |
| O 966 O 870 [ 974 |
| Total money enciosed § |
| Total items requested |
: Naime [Plaksa Print) :
| Address |
| |
I Towm State Jip Coda I
| (Pimase send cash, check or monay order made out 1o POPULAR MECHANICS. No stamps. please) |
| Mote: Popular Mochanics procassaes your requests for the above information and Iorwands thesa inquirias to the arganiza- |
| timn making the ofter. Each company mails the material directly. Your ardorwill be an i way 1o you within 80 days. |
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Simple
to Buildl
Great

Gift Ideal

purpese Funilue: hust Iran Dinit

i over and i famas min
P S Lk o g b P OMIT oy n
OMIT PLANS. 59.95, plus 51,50 [S5H|
. Hardwars KiL 59.50, phes $3.50 [S5H| l
MONEY BACK GUARANTEED

[ GOLD COUNTRY WOODWORKS, Dept. PMN1 ]
‘ 1615 Wimbledan Dr., Auburn, CA 95603

1 T 1 T T 110t

State of The Arl
Converters/Descramblers

Free Catalog
1-800-833-2915

Includes Other Specially Electronics

Besl Warranties/Best Guarantees
175-B US Hwy. 1
Suite 308
Tequesta, FL 33469

SHOULDER-GUARD

NOW YOUR DRIVE CAN BE MORE
COMFORTABLE. EASY WRAP-AROUND
SHOULDER HARMESS « Velcro Fastened
= Machineg Washable « Reversibie

Colora i

Rt/ Grey DMLY

Back /A

Flﬁrﬂ:l;:m‘hhl s1 1 .95
Funnscant Graen + ¥1.00 S&H

Send Chack or Monay Onges i, Mebacks b USA
A & B incorparsted - 21103 TOih Ave. W., Edmands. WA 98020
WO CO.0. Pease slow & o6 wesis fr delviry. Sascly Color when proeeng

PAY FOR YOUR HOBEY!
With White's new EAGLE Il Metal Detector

Onboard computer - simple
putside, complex inside.

Ignores junk like naits and
pulltabs, Find coins, rings,
valuables lor fun
and profit!

FREE Catalog |
1-800-547-6911 |

While's. Electromics, Depl. PM-5,
Sweet Home, OR 97386 |

ard Dream

A SteelMaster steel building is the perfect
place for a home business, from car repair to
woodworking to crafts. SteelMaster build-
ings are economical, maintenance free,
cormosion resistant, and easy to assemble.,
Pluz, our FACTORY DIRECT PRICES

will save you thousands,
'=|

Call 1-800-341-747.
STEELRAsSTER"

In Canada Call:
1-B00-387-2343
& 159 StecMaster

CUT YOUR
HEATING COSTS

by as much as 60% with our
Airtight Barrel Stove Kits

Our Stove Kit converts a 55 or 30 gallon drum
into a highly efficient wood buming heater pro-
ducing over 150,000 BTU/hour. Our Double
Barrel Kit bums secondany gases as they recirculate
through the top chamber producing over 240,000
BTU/hour. Uses 6" pipe, nuts and bolts included.
= Easy to Build

= Full cash refund if not delighted
* All shipments made within 48 hours
upon receipt of order. T
MODEL DELIVERED {bamals not
aTy  DESCRIPTION PRICE ineluded)

BKISOE Stove Kit  $58.88 leﬂlf for forty eight
_ | contiguous states.
— BKSOE Adapor Kit §34.88 Canada and Alaska
Total Separate ash door | CUSIOMErs please call.

FOR RUSH ORDERS CALL TOLL FREE 1-800-222-6950
Cwvisa OOmrc # Exp. Date
L] Check enclosed [] COD (Add $6.00 Handling)
MName Phone
Streeat

State Zip

City
mﬂm COHP, DEPT.CV12, 400 WEST 17TH STREET, HOLLAND, MI 45423

BUILD YOUR OWN
QUEEN ANN FURNITURE
JUST ASSEMBLE OUR KITS

DESIGN YOUR OWN!
with our wide variety of stock legs

SOLID CHERRY, OAK
MAHOGANY, WALNUT
FREE BROCHURE

Mo Minimum Required

e ielermes Wood Prodecls, Fne.
874 Forast Drive, DEPT. PM-2
Morristown, TH 37814 . Phone 815 587-2842

Mﬁ Diamond Whetstone™

® Save Time — Avoid send out grinding.
® Save Carbide — Do yvour own professional sharpern
® Save Money — Pay for your sione in a few sharpes

6°x 2" Diamond Whetstone $46.00
Specify: 8" x 2%" Diamond Whetstone §75.00 :
Fine, Coarse =
or X-coarse

DIAMOND MACHINING

Add $2.50 ¥ . TECHNOLOGY, INC.
shipping & Dept. PMI11
handling s | 85 Hayes Memorial Dr. .

Marlborongh, MA 01752"
Major :
Credit Ask for it at your favorit
Cards -

A




Do You K now
Whos Cal

ling
When Your Phone Rings?

THE CALL IDENTIFIER has the Answer
+ displays callers phone number

Save on cable rental fees! ey 57995

CABLE TV§ "'llﬂ'ihllﬂ“u .
S DESCRAMBLERS § S

(T16) 681-34T6

i rck repal §WE’LL BEATS || —.comeere

. ANY PRICE
ngmimu: § BEAT THE HIGH COST

*Patented Pro-Vac Injector repairs the JEHHDLD—T{]CDM—IEHITH OF TURBO REPAIR
most difficult windshield cracks —easily! HAMLIN-OAK-PIONEER Rebuild it yourself
+Time-tested technical and management 3 SCIENTIFIC ATLANTA or send it to us for
{raining program geis you up and ﬂ Y DA AN TEE? complete in-honse
ovee simiol of sl inabirtaet = QUANTITY DISCOUNTS! WE OFFER; rrhmi’frfr ng service
s edsn % e oo/ i r ROD € | | hk il el o s
newsetiers,semirars, marketing 3 B R A
-I!.I‘H.iﬁd"- . nﬂtﬂlﬂ]ﬁ! cenfgr sechion incluged

E'MM % s B ﬁ Eﬁ‘;‘;ﬁhﬁgﬂﬁ'ﬂd J'I‘,:‘;féﬁ' bl ['i’,: We use nothing but OEM quality parts!

o s chos B e 1 800-284-8432

Vo % CABLE WAREHOUSE

10117 West Oakland Park Blvd.,
Suite 515, Sunrise, FL 33351

v NQ FLORIDA SALES
M58 F.n'-||'||:rr Hlvil.» Bend, (IR G771 = Depi [ | %&yﬁyﬁ:‘ﬁgﬂ

*. Advanced solld-state LASER

F i i

B e GlsWekd Systenns, inc.

Aadumnieaad T Persioagy i Calaun Pepasr [

3

e st v i i 18 lon CALL TOLL-FREE g =R (714)639-4933
¢
b

& 2mW only
S5149.00

LEARN VCR

O save 1% on

4 WD oF e
CLEANING/MAINTENANCE/REPAIR R BSG- Lot LP  Ud a a l oo ™
EARN UP TO 51000 A WEEK, WORKING NOL CAREK A SHEAT PROrn (r'.ﬁ:‘] :
I Belts: Grits assoried uniess otherwise specified i
PART TIME FROM YOUR OWN HOME! 1530 8 Teach Gid $ B pach r"__] m
1x42 $T3sach 3aF $ 87oeach it
Sacrets ixdd §Tieach 4&x2134 § GSeach
Revesled! 2 1228 1.?'."!:11:‘*1 Ly § ®each
g I5 18 THeach d4x36 $1 Meach
:::21 $Bieach Gx4B $3.%4 gach c A B L E T "
N S-::ltm T334 § Bdmach 2 14xB0 3270 each o X
ools o Other Sizes on Requesi r
Equipment Cabinal Paper: & x 11 shesl - pachet price B n x E s
; E'pack 100ioack
Bt vy - Converters-Descrambiers
50-D $16.00 $20.00 Flemuh! Cl}lﬂrl}lﬁ Accessories
-0 $15.00 $27.00 L
a-D $14.00 $25.00
100-150C $13.00 $23.00
Finishing Paper : Slipack  100mack Fi ALC
THEIIJIE‘I’HMIHBHIPNHTIMI‘IT 80-A $10.00 $17.00 Cal ot Write
OF THE 1880°S 100 - 280 § 900 s15.00 HAS!TRMI'S vann EIHI.E co.
IF you are able to work with common small hand Wel / Dry Paper : 5Qipack 100:pack k
:IE;}IS < average mechanical abllity, and h F20-H00N i aissan
YOu DOSSEES IvETage Mecsan 1Ty, & Ve d .
VLR on which to practice and lsam ihen we can No i‘?“‘ Paper: SQigack LU pach
teach YOU VCA maintenance and rapakr! 804004 §11.00 §18.00 |
FACT: up 1o 90% of ALL VCR malfunctions are UUE 1o Pressure Sensilive Adhesive Discs: |
simple MECHANICAL or ELECTRO-MECHAMNICAL Gbnch §$112each  10-inch $3.21 sach
breakdowns! §inch S209each  12inch $4.88 each BUY ONE AND WE'LL MAKE
FACT: Over 77 mallion VCRs i use foday natiomande’ B jnch  $250emch  i5inch 8732 sach mu AN EXCLUSfUE DEALER
Average VCR needs senvice or repasr every 12 to 18 JUMBEC CLEANING STICK: -
months! . bkt A ™ ma x wheel A.TV
Viajo's 400 PAGE TRAINING MANUAL (aver 500 pho- * WIDE BELTS : AOLLS - FLAP WHEELS * drive [
tos and illustrations) and AWARD-WINNKING VIDED PUMP SLEEVES - OTHER ITEMS :“
TRAINING TAPE roveals the SECRETS of VCA mainte- 2% Satisiaction Guarsnised T Minkmun peder $30,00 | mp‘.;!igmus &
nance and repair—""real warkd"" svformation that is
NOT availabl slsewhere! ¥ Mastercard, Visa , Amencan Exprasss, Chack passenger
Also includes all the infe you'll need regarding the Sand Mall Ordars to: | madefs
BUSINESS-SIDE of running a successiul service JACKSON TOOL CORP.
operation!
Dept. WCTA Nn Hunnjr Duwn As fow as ST10 mo.
FREE INFORMATION 27-55 Jackson Avenue Call Toll-Free 1-800-255-2511
CALLTOLL REE S0 57 aoe Long lsland City, NY 11101 (From anpbre b he 5. or Conadn)
5320 Fountain Ave 718-392-4330 = 1-B00-637-6536 Recreatives Industries, Inc.
Las Angeles, CA 90029 Dept. PM J NYS Res. acd Sales Tax  Add $4.25 for shipping 60 Depot Street, Buffalo, NY 14206
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@) CABLE TV

DESCRAMBLERS

ALL TYPes 800-582-1114
FREE CATALOG

M.K. ELECTRONICS = 7958 Pines Bivd
Sulle 276 » Pembroke Pines, FL 33024

ANCIENT WEAPONS

Sand §17.95 Prmitiva Group, Inc.

phs 8205 S4H  Box 197, Depl.
PA add 1.08 tax  Shrawshury PA 173861

Wood*Mizery
WWWHWIMIH

Own
Sawmlll'! v
Start a Profitabls
Business!

Save money cutting
vour own lomber,
make money

cutting for
others.
12 Full Calor T 52.00
demonstration 10.040
or Visa accepiod

B1BD West 10th Street » Dept. D70
Indlanapaolis, Indiana 46214-24 00

e A

Make*2510°100 per hour

wih Badge A Minit

Weu oS maly pohatible by maing and
siling brighl oamrie Badge-A-Minn
putinms. Buftons ar prowen
maney-makers af turs Aea mar
ke, foMveRhony. nr arpenemn
paople congiegate They
1asd andd B2y 10 masE Wil
Hadpe-&-Mint and nespemioe
frerd) b @ FREE Fu (ol
ctalog o Sed B @
Skarter Kil, ooty §20 %
pia 52 95 wsppag |
resaderile add 50 87 1
BADGE-A-Mini,
LaSalle, 0 51307,

FM1187, 348 North 3008 Rd., Box 800,
ne BO0-773-4103

RELIABLE DYNAMO AND SOLAR RADIO
Use Dery/Might » No Boteries Necessoryl
,I.qu'_rlour ko Four sources:

1. SOLAR CHUS 15 5

2. CRAND THE DYNAMO FOR 1 MIN. TO GET 10 MIN. OF
LESTEMING TIME

3. IF YOU INSIST_USE 2 AA BATTERIES |Nod Included)

4, DC ADAPTER CAM BE USED [Nol Includled]|

Price $31.95 includes

Send Check /Money

BERK INTERMATIONAL * P.O. B 5294

Gorden Grove, CA 72645 [714) 578-8448

Wirs Wickieis for Ski Stations

$69

plus UPE tom Bchiond toi

1 D,OOO

Wnght: 35 Lo

Wirmn Racking lor Laser Disks

50 1 $17.50

i B B0 i g A Baag

.“_"‘

P.O. Box 231,
Richford, VT
USA 05476

39 Fil .941

Wire Works Products
Fax. (514 534-2279 snnawy  cwax woer ome

CHEQLE MDA ORDEs

PROTECT YOURSELF
and Your Loved Ones

= Foseiie rige occurs eveey 6 minutes
« Within 1 year, 1 oul ol 5 lamides will ba & vichm
of & wiolent crime

» Lingrovokisd asssults occur avery 10 saconds

For a FREE brochues on Self Dedense
Wite: Best Defense, 44 Hoyl

Danbury, CT 06810
Cx call: 1-B00-045-0444

=The Doran Three Wheel Electric Vehicle.

il your swn Henrc Vehicle now wrd inevposive. relable compmenis
Toops A mph and trwweds up s il miles on a2 § hour-1 ik charge. costing, saly
ST comtn per mile. el bor e, puollusion-froe oosmaang. Cosiplor
piams and manual oree th e rheckc and Saber pesren] bigh-micay
versdnn with $ pages of phaitns, illiermons aod percss consnesn deuils

Albsiy imchuddes. harkgrousd inkermation o wsia you & bulding yeer own

design, a7 for pomering sy car e deonc
Fully Detailed Plans: $399

1728 Bluchaven Dr. Dept PM Sparks NV 89451 U5A

~Your Source for Electric Components.
{ierire monir. comimnilen, gasges and mone. e sk eeerabimg vm peed
iz il ar ren deving wehicle. Pachage scbadis colir Beuchiin o i

velmitte anl plass Catalog Package: $5m

Panguabdl Chech or ALk iy
=Electric Yehicle VHS Video.
Srw, 120 mimt professionally produced vden shoul dlecmc whicles
Raschumbes Dibsiory, currest vehiches ind developments, mirriews with
sapbeers mil sperulists hatiem techncop asd meorr $24'}5
Ijihess 51 esting: & hamalbing|

| Order EI.M[ or Call (800) 388-8770
Tt Crnlit Cartd

TPt rad Vindes il i i cll (D0 ) SSLTHRE  Fig
erkers vty than Can o My - $00 pah for urmal. Wl 24 skl thefiven:

WITTEK - HOSE CLAMPS

WIN A.:. WEEK
PARADISE
i"i[

A Hawaiion vocation for two, with fickets
fo soe the 1992 Pro Bowl hﬂmnw

Wik Heras Clemigs helsad send lindbusgh otrow e Aniic, man % e motn,
end indy 500 wirners pest the checkered lag! Now we want io send you i
Howad in the 1991 Howeiion Soles Bty = & rondom drowing of ol entries wil
dtarmine o vingle rod prize wirner who wel oy o west of sn, Surf pad mnd,
topped off by pin "y albsnr thowense in Hosolu. « Wisel: clomgs me
o in e U158 from the highest guakiy sminkess steel

Lok o phw vk St et B oy 0 s ol b o B
f Fres Wimeh

[

Mante! and Wall Clocks

B Curips, Tablas, Chairs,
Desks, Cradle...and maral

WSoiid 314" Black Walnut,
Charry, or Oak

WHairloom Cuaity

W Sokd Brass West Garman
Movements and Dials

[Pigase Pmll

WI LA h lthllh\-\
‘Worid § Langewi Mamdsctumr

ol Gemncttamrar Clock Hits
110, Empeeo ircustrial
6530 @ Phone 1 205-528-23 18




DON'T PITCH IT !
LAUNCH IT !

HUNDREDS OF FEET
INTO THE AIR

BUILD A
POP BOTTLE
ROCKET

Lo

NEW MODEL ROCHET TECHNOLOGY
DESICNED BY QUALIFIED TECHNICLANS
ALLOWS YiOU TO ERNYY
SFECTACULAR ROCHKET FLIGHTS
AGAIN & AGAIN & AGAIM
EDUCATIONAL FUN FOR ALL AGES

TO RECEIVE COMPLETE PLANS FOR A
LAUNCHER BUILT FROM SIMPPLE
IHARDWARE IMEMS, ALONG WTTH

RESEARCHED TECHNIQUES TO HELF
YOU DESION YOUR ROCKETS

USING PLASTIC MOP BOTTLES AND

YOUR OWN IMAGINATION
SEND ONLY 859.06

JOST & POSTADE CL)

™

Moores

cror-d SEET

Box 20, Site 1], RRL4
STORY PLAIN, AB
CANADA
TOE 2G0

T T e S
SAVE MONEY!
CREATE YOUR OWN
ENVIRONMENTALLY SAFE

S AEROSOLS

MO FLUCHOCAASONST EASY TO USE?
Ju Wt Al o-Coan Ball Rl wilh) Bopid o be et
LT il & LR, B O Y W e
C02 earividge (provitisd) ad o e rearly 10 ol
Uke wilh chiisan. sohvant, U, 6
dmardeciarih, paris oF U L o

THE CAN FACTORY __

MG | PO Bes 440 Hailimos, WY 11741

I 52 200-229-5200

DRILL BIT SHAHPENEH ®

m.lnifg" 1

Masonry Sharnpeng:

SEMD Chatn  urwy Detes

WE HAVE THE MOST ADVANCED
TECHMOLOGY IN CABLE EGQLIPMENT

« BASE BAND = JERROLO «AOMNEER
« TOCOM * HAMLIN = ZEMNITH
& SCENTIFIC ATLANTA o DAK

FOR OUT OF THIS WORLD PRICES CALL
WORLDWIDE CABLE

1-800-772-3233

FREE CATALOG AVAILABLE
74891 G5 N. FEDERAL HWY ., SUITE 142

BOCA RATON, A 33487

9 I oo

Mo Flonda Soles

“the greatest
advance in
lubrication

since the
invention

From the makers of

Engine Brite® and

Liquid Wrench® (GUNK?)

"COVER-IT" "
INSTANT GARAGES

FACTORY WHOLFSALIT |

Drurstsie B |rwlll:‘?r1|mhr £ ppan s I
o] waivils Wil riuilln'!- i Whoatgin winr o1 '3

M gavn |i|,||.r|-ﬂ Eary hasemil mlrma ard Soime

FINALLY, A Bulldozer Model with
WORKING Tracks. This Large Mode] is
16"%29"% 15" with Plenty of Detail. Plans
are $7.00(LIS)

D & M Woodcrafi
Dept. PM, 12301 Palmbeach
Houston, Texas 77034

FREE CLASSIFIED AD

Limitea Time Offer. Advertiss FREE in the
Clasalind Newslslier. Reach 50000 piospecis
o ehoose fram

40 money-Mmaking caleg

Write CIauiﬁed

Box 64, Depl. A, Pullman, WA 6163

SATELLITE TV

NAME BRANDS AT 50% DISCOUNT
Thiz FREE 24 Comaumar
Gubde 1nlls H':ul Satellile Tm
lizty gusranteed lowes! pricea.

Saiman, Inc
BIO N Unveersity No 3788 = Pegra, 1L G180
72-8626 J

DON'T THROW AWAY THAT USED
COPIER OR PRINTER CARTRIDGH
Do it yourself REFI
it's masy
Lamgegia 18 mchedr

& Trwr Py
= Pgga ey b

SAVE OVER T8%

ey ——
INCORPORATED Order or informadion

=
RECYC LJNG CENTER .
BUILD YOUR OWN traem fres E =

SUX Wingsor O K765

Paan Hin (L SOMEY :le

recycled or low-cost wood and PYC papa
Eany o loliow plans and delailed instractions.

HEWSPAPER BUNDLING BIN . , 5588
FOOT-OFERATED ALLIMINLIM CAN

CAUSHER $6.85
RECYCLING SEPARATION BIN - 3 BAG

FRAME 5785
EPECIAL OFFER! Sawe E5.00

ALL 3 SETS $1EA5

Walnut Industries, 517 N. Walnut 51
Bloomingion, IN 47404

for making nmlm-ntll
Concrete ltems

Book about Alummum Moids
ingludemg ovar 425 designs
prices and producton trade
secrats from the world's
Iergest mold manutaciurar

CONCHETE MACHINERY CO, INC

wilh MEW

sAvE 535 Aulomatic Halrcutler

Hevar need & barber Bgain.
Does all slyles, measures lengih,
culs, lapers, collecin all clpping
Graal hairculs wilh eass
Just pass || ovar hair
Hooks 1o any vacuum
Johnny Carson used i1, Lyle h‘uuammr uses i1,
You can foo You'll look belier, you'll lesl better
Full mgney bach guaraniee.
Mail loday 5143 593 for harcubier ladd §% shippingl o
Robocul Co. Box 8586-PM, Fi. Collins, CO 80525
or order now by cailing 800-825-0139. Visa/MC

POPULAR MECHANICS ® NOVEMBER 1991



CF{AGK REPAIR

OVER A FOOT LONG

Pfétse B-0-N-D, Inc. l
5 1 (800) 347-2820 "y
11151 Pierce Stoet. Averside. CTA 92505

c —

P e i ] i TR i i 00

EXTRACT GOLD

FRO™ RIVER SARD GEFOSITS

P paars sass V0 W
FHE SEIEstE FLL

6N

MADE DF REAL
CEDAR 'WOOD
SHIDOTE: SMAL L

oo b Fﬂz “Floaing Sheives " T
[

Fer Hummeds, G rysial Coliectabies, Dishes
@r Phates Ons-of-a-Kind dlll-gnn:l
ormcustiesn hardwars inchided! Enough
e v o ke four, Seo ool shelves of

o abeboes Up B four fest |8 length
EZ s maks, besuhiul o ook ml |
Additignal Brachetiess hardwars
avmlable, prce ksl ssnt nﬂF LULE-

hﬂllli"m-tm-pgﬂ
Arnapols Propery Servicss, Inc P O Bes mmmm

WOOD HEAT

TIOTA HWYIW

CABLE TV DESCRAMBLERS
How You Can Save Money
on Cable Rental Fees |

Bullet Proof

Jerrold, Ploneer, Scieniific Allania, eic.
FREE 20 page Catalog/Hest Prices
30 Day Money Back Guaranlee
Call M-F: 96 (EST) 1-800-772-6244
US Cable TV Inc. Depl. KPMILI
4100 N. Powerline Rd., Bldg. F4

WOoOoD FURNACES

GRAND RAPIDS, MN 55744

Pompano Beach, FL 3]2'??_ B

HEAT YOUR ENMTIRE HOME
Call 1-298-226-87T88 or Write

"The Slinger” The Witer Balloon Thmm‘r_._, -

with the power of a cannan hurls {

Charmaster®
up b 1 2oity blocks

7 $9.95

Nt W BIL T st T
FEY Thom TR0
Mliiera FL 3911

Oivder Today  Diept - M1

[ ]

SINGEHS.' .f':fc"‘:'f"s"r
5™
fr'| with the

CALL

NOW

FUN

TO OWN'

Free Brochures!

EASY TO BUILD — FULL KIT ASSEMBLIES

1.800-800-0608 Ext. 2302

WMERICAN CLASSICS CORPORATION
93 NP Avenue, Fargo, ND 58102

= Call v Faws

Puorse: (0004052 4 169 Ext 61 __
Sirgper v Supypiy, Depr P |

Satellite TV

_——'—_"_'__---_l.l

Great money in VCR repair!

Homa stedy. Learn high-profil mpairs

Buyers Guide/Catalog

39 Wa s to Help
You ify for
the ..Iuh You Want

Free Facts aboul Gareer
Diplomas and Dagrees
Mow at hame in your spare
tima. wilhoul any prévious
Bxpenance, you can Irain
for & maney-making career
.aven gel a Specialized 4
Associate Degres Call or
sand for free information on the canser fiekd that
mtgrasts you most and how 1o trair for il

e 1-800-234-9070
FREE CALL MYTIME—24 houis By 7 v B e

EII MAIL COUPON TODAY!
V'm— niemnalional Comespondents Schogls |
ls Depd. APBSB1S, 525 Dok Sirest Scramton PR 1855

Send free lacts on hiny | can study & home for 1he l
| carmer | have chasan, No CHECK OME ok omly. |
AESOCIATE M SPECIALLTED AESOCIATE I SPECLALITED I
BUSINESE DEGREE PROGRAMS  TECHNOLDGY DEGREE PROGRARS
I " Busitesy Maagen e " Mertiaretsl [geimeing Tebokogy I
Asinag Ciwh Eragimamning Totnos gy
t famn NAgm| - Nigrisetng Ophon | Elacinesl [agingaring Terknniogy |
Bus WAgmi—Foanoe Chfion " induatnial Erepeessnng
) Aposen Compuem Scunee ey |
' Homprtaldy, Manggemen Fhertronecy Terhminiogy I
CAREEN [IPLOMA PROCAAMSE —
l Campyler Bragrammng Pile SAnTEY '
Compater Programmng COB0L _ Poaie Seenrity (am
| Peruonal Compriter Someiist |
Ciomiprater Apssted Bookhespmg _ Gmall Pasmeys Managemen)
l Hagh Sehonl © WikgliaSorearry Commeraion I
l Caneringy/Giourman Conuing Dhil Mdachanely l
Microcnmgarter Hepair (i Reperr
l At Werhuners Moorsyrie Papar =] I
AoukkEang Surenying & Mapgang E
l HEm A e G gt TVATH Hepasr I
Owmfing Teawed Hgerd
l Kt Condsleraeg § Salrigergon  Fitness wad Nultien I
Elscironics Prufingrapny
I Hecingian Joyrnalsen Srnr Siory Wiiteg I
I vame - I
Iiﬁrm PER ST s _Agt.#__ I
I City/State Iip :
Phane | T —
i s T s e e e T el

m‘ ! © Guaranieed

Lowes! Price!
O Buy Direet & Save.
© 10 Years Experiance

—rx el |

-
2 Y Complete System

1199

¥ % Includes: Echostar
+4 Recalver & Lagal

) Decoder.

withoul in:

in high=lech instruments,
| FrEE moOKLET: Bo0-223-4542. L = l
oo s — 1
I City . S |
The School of VCR Repair 2245 Panimoter

Fark, Depl VM12T Allanis, Gaohgia 30341 J
LR F R B B 0§ N B _§ B | L

Channsl Or. Ventura CA 9

FOR GAS OR i\ aee
| DiEseL FueL “oe™

« REDUCES: POLLUTION, cum, ACID, VARMIZH
SLUDGE, CARRON, SMOKE EMISSION

+ SMODOTHER, QUIETER, CLEANER EMGINE

= IMPROVES FUEL ECONOMY

= SAFE, ASHLESS, 100% ODRGAMIC!

+ INCREASES POWER

» DNE PACK TREATS E FULL TANKS

« FULL SATISFACTION OR MONEY BACK

PLEASE SEMD:

OME PACH: §7.99
TWD PACKS: 514.99
THEEE PACKS: 510.99
£1.50 5 A M. CO3TS

MARNETING 2001
F0. X 142], NEGLPLARD, CrORARS B04EE
Send money order or chegus
and allow 30 dayi bor delivery
Colnrade Menidenty sdd 3% Sales T




Whi'e walchirg renta!
Futrdes, you will nafice ar-
roying pariodic colar
dakering, solor shiff, un-
warted Fnes fashing or
[aggededges, This hcaand
by e copy profection jam-
~ g vgrats ertbadded in
=afifen tape, 3uch ay Mac-
rodslnr sapy pratecton
THE DHGITAL VIDED STAB-
LiZER COMPLETELY
ELIWINATES ALL COPY
PROTEC 'ONS  AND AN
ViNG S5IGNALS AND
BNGS YOU CRYETAL
LEAR =CTURES

WARNING
THE  LMGITAL VIDEQ
STABIWIZER 19 INTENDED

DIGITAL VIDEO STABILIZER
REMOVES ALL VIDEO COPY PROTECTION

FEATURES

@ Easy to uss and a snap o

iatall

@ The besi and mosi exci-
g video stabilirer in the
minret

Boinle-of-the- A Mizrg-
chip Technology

100N atnempdic

®'Works on ol VOPS B TV

B E8imilar unile sold else |

whare for §54
W Light weight & compaci
®liyes & standard 9 Vol
battery (insis 1 - 2 years );
batery nol included
® Fasl Shipping
® Air Shipping Avallabile
BUNCONDITIONAL 39

FOR PRIVATE WOME LgE  99"F%  meney back
ONLY, ITI5 NOT INTENDED ~ Gvemaries
TO COPY AENTAL MOVIES &1 year Warmnty
DA COPYRIGHTED VIDEQ Special
TAPES THAT  MAY 95
CONSTITUTE COPYRIGHT $ 59 ea
INFRINGEMENT ($4p8hN)
ToOrder, Visa, M/C,COD M-F: 95
1-B00-445-9285 FREE 20p Catalog
SCO Electronics Ine.  Dept CPM111
5B W Merich Rd  Valley Strearn MY 11580

SENSATION

*Water stains, rotting &

*Deflelencies on exist
*Exterior rool wires.
*Wat becamenis

*Simple to construct &
*Most alfective with lo

DIVERSION SYSTEM
(S.W.D.5)
Want Gutters But Can't Have 'Em?

g

=
i & ELIMINATE % &

B‘_mhn foundation sills, ete,
ater draining lhrnufh daves In winier.

*Foundetion undermining.

#*Costly maintonance & repairs
+ 4« DO IT YOURSELF % »

+ + BUILDERS & »
*Diversify & Increase business.
* « MANUFACTURERS & «
*Aevolulionary new product, not yet in the
market place (patend only),
SEND 11190 FOR A SKEMATIC 8 \NFOKITONS W D&
Send check %ﬂa&;ﬂf arder o

AR1, BOX 181A. BLUFFS BLVD
CENTER OSSIPEE NH 03814

AL WATER |

blistering on siding, |
ng gutlers,
*Franch drains

Install.
w minimal cosi.

s il

Build The World's Most Energy Efficient
And Environmentally Safe Home

Save owr tioos and natursd resowr e ns whilg gnjuymyg
up to & 7O% erergy = wings Complete doose bits
with RA-28 inmidation from SB.BTO festorr 2
mairtgnanss fres Froprool prters that dase et
eopaine shimgles and prooddas LMimate segats
tarrules hurricunes e thaquakos gied toersd

Friog Brazhute of 1= $6 for 1 Planning Kii

Bumerica (genuity, Inc

TR i gt Walouwan F]

el e CEYRET T

= ww wPRESENTING &« o = &

TV
DESCRAMBLERS

EwEEE ARG wewww
M. OAK

AAITY CITHTR F 3 BATILTT, SN AT T 5

v ¥ PROMGHARL & BiLE
ETA JL"::-*l"\- '-‘..
|r|.-:I PR T _;' Jd el

W CREDUT TARTY A |F|"'!f

FOE FREE CATALCED Osy 1-B00- 1458927
FOR sl meonssTion T-518-T09-9937

PACIFIC CABLE COQ., INC.
7325" : Reseda Bivd., Depl 1760
Reseda, CA 91335

o Sod upoar 'Y
o [y iy
sl o by ,.
& i A L
-Iluulﬂ' u'rl.l [
trm Lhe -l..hrrup £ i
lH vy marean, ‘F|:|. i Wi
e M AmEx. [rjers |"n'|

l-—..-rr|||

trieck o miam

W

CABLE TV ““BOXES”
WHOLESALE PRICES!
CONVERTERS * DESCRAMBLERS
REMOTE CONTROLS » ACCESSORIES

FROM S9.95!! CALL NOW!!

—GUARANTEED BEST PRICES—
—BEST WARRANTIES—COD S
~IMMEDIATE SHIPPING—

LAKE SYLVAN
SALES, INC.

1-800-800-4582 ruone
1-612-895-9454 rax

CABLE DESCRAMBLERS

OoAK M35B COVIBO 539.95

Jerrold Zenith, Hamilin, Sci. Atlanta, Pionear
& MORE! OUR PRICES ARE BELOW WHOLESALE!
CABLEH PLUB

14417 Chase S1 #481-P Panorama Ci
1-B00-822-9555 » Othat Indo. 1-B18-
NOCALIF SALES - DEALERS WANTED

. CA 91402
4500

. Umisich Balloons Mors 'I‘hl.;A City uln;
"BLASTER"
. WATER BALLOON SLINGSHOT

| $12
1-800-441-1047
- VISA - MT

Brare. Inc. 13218 Jessica Or., Spring Hill, FL 34808
Sansfacion Guamntesd « Buy D rn:ll-.'hw

wongepon gt al WA WNE ieean

AEROSPACE JEWELRY |
I Sand 11 95 e petler bormm e B

rovn oty B st 20 il
1 Woatram Dre & ey WASA Gulef ITiaral
] ;---rluslluuu:c,-o.;rmnr;:fﬂyeﬁg

oy e 1F ool st

I Aproupace Jeweiry Dept MU PO Do 9779 L0 C8 BOEW
[ ] ‘DIETRBUTOR INGUIRIES WELCOME

FAEE =16 OV WOLIR CHOWCE WiTh 5T O80ES

]
1
1
I
'
—-—SIIIIEETIIE_ _ 4
i

.EIE E CHANT OPEHATOR

Iaaming Morse code!
755298

hﬂmllhb safrware

Easy Table .
Individusl Seats

Disassambies in 2 min
Comgfete Plans 314
Kadon Enterprisss Inc,
POl Box 96 Curnpalie, PR 15631

1-800-B18-4243
W Mameiam
| Tme ey "m-l- Faml the THell_ Fly mn

ik

AR SE T bl Bk A T

u*r’ GYROCOPTER

WWTRALIGHT. WO LICENSE RED\SHED
CAURE B I"H GO r:'!_;w

ANE, Bt 100 300
MURMIETA, CA 32582

t..,ﬂ', AiL Lise for excevating, -""l
. Innderaping gardermag i

S WCATALOG of ... §1.00
SVIBED - S18.508 Tachniosd Mancsl - §7.50 1
STRUEK-NIT « Boa 307 = Depr: PRI ;

2 ';'IDI-HIUHEI- HIKBHHR ilﬂ-‘ll -
T -

SO WO - ATRURART WESTEIER SANE PTTERSS
#1 Below Wing;
#2 Ao Wing
#3 Fighter Jot;
#4 Helicopier,

HISTORC

NON-FIRENG MODEL GUNS . .

WS £.) mise P FH.II!-.'

J Cher X panis. Cannot

| d-rrl;:_-réuwnnw FREE ua!.mn
ng.l: WS ARMOURY i

1 Lans T Cears

Al anng,
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v YOU DESERVE .,
% CLEAN WATER.

Bulld your own carbon water filters i
wmmmmn

'_I

ADLC, PO 8O0 5778 DEFT. 11, ANDENBERG AFE, CA BT J

DESCRAMBLER LIQUIDATION!
FREE CATALOG!

mc«mm.mumm . 5), sie
WEST COAS : 0
ar Infc
Catalogs & C

' FLUSH UP TOIL

To Above Floor Drain

Install It Yoursal - Anywhers

Mo Digging Up Floors

Writs McPherson, Inc., Dept. 16
In 15133, Tampa, Florida 33684

THE GAS SAVER

* SAVES UP TO 25% ON GAS OhLY

* CLEANER EMISSIONS s 95
& EZTO INSTALL

& MEVER MEEDS REPLACING +u4m58H

*1-800-767-6900

30 DAY MOMNEY BACK GUARANTEE
PML . PO BOX 351, LINWOOD, NJ 08221

HEAT WITH A PELLET FURNACE
' <4

BLALED WU OWs AT & FRACTRON OF THE COSTY
® Bures wood pebts. Ohps. mal shells § more
* Saif bthreg, Duns 30 s Dhas unanended
B Mo arfoki Sl A0 38N OF Cretmole
& G000 - $0000 BTLUHA
. mu-mmmmﬁ
COMPLETE DETALED PLAME. M TE".I-LLﬂ'l
EI'EF'BVFTEF‘lﬁmLH:me‘
JMMSE DEPT. O PO. Box T58 Canby, DIII'U'I:I
P e wiceraatr e 1 (00 850 ) k0ntied SO (ubroiid 08 S

S4VE $3%
BUILD YOUR OWH
SHOUSE = §HOF *QOFFICE = STORE
[CONCRETE DOME KiT)
* SUFER BTRONG
#CUT WEAT/AIA COND. BY 38

NONOL S THIT CONSTRUCTORS INC.
A0, Bax «78 ITALY TX, 785

.

YIDED & PAINTED

$19.95

TELEPHONE LISTENING DEVICE

Fepcrwi] g CorwarLsbony 8 pour oRCE o
borw [omsech Detwhbd iy CIISETH O G
T Bl yeet inephosy e S awi
P S 3N e BT O o
suigy @ comwyrnsbon S mowde whed
prone d Refg vl

$19.95.. ...

Supesr Powerful
FM TRAMSMITTER
Wlary s mon powe il Phun ofber HRESTAIRT
Traeamen up i W e w arg PR rade Ly la
Agemile K - w0 B 7Y By |28 B0
o calwag B Dol Veda SOurmben and
sl pmcaly et eacos 52 00 o LS Cop

CABLE TV
DESCRAMBLERS

e eu, A

o e Ll Ul Corg, PO Ba
PO L:FL p-. -] m'l.'ﬂ’l.

Call ST 25 1000 or pend §19.58 < §1.00

CABLE TV DESCRAMBLER
* CONVERTERS *
and ACCESSORIES.

MONEY.
%%VIFT RENT!

PANASONIC, JERROLD, OAK,

PIDNEEFI SCIENTIFIC ATLAN'm
LOWEST PRICES. FREE CATALOG.

':"‘"" meADY (800) 234-1006

LIVE rracrons

Warking
Heplica of S1I600 + S04 Shipping

ones used yewrs ago in Lumber Camps and Threshing Runs
Comes complete witk Beass Bolers, Copper Seam Pipes, Sieed
Fire Bow, Cylanders, Prsions and Whastle that aciually blows,
made of brass. Uses water snd bums solsd fuel. Takes 3 §
s W raise sieam, then will go |3 of a milke, self-propelied.
Dievebops |/ | Shyp, MN0pm, 10 long, 7" high, 3° weide, weighs
4-1/28hs. Made in Englazd, A real work of an, geaming and
beawtiful. 511600 + 54.00 shipping. Order Toll Free 1-800-

EAST delivery via UPS

®21-5157 ar by mail.
DutchGuard, Dept. PM -

i

P.0. Box 411687 Kansas City, MO 64141

Subscribe to. . .

MILITARY YEHICLES

ADS-ARTICLES-NEWS
MILITARY JEEPS, TRUCKS, TANKS & MORE!
Over 8,000 paid subscribers larger circulation
than any other magazine for military vehicle
enthusiasts..and still growing rapidly! Many maore
advertisements than any other magazine...
Exclusive comprahensive listing of upcoming
ralfies...and much mara!

SUBSCRIBE NOW!
Owé Year (6 lssues) §15
Two Years (12 Issues) 525

A Foreign-Canada 524, cther 526
US Dollars payable by LS Bank

Newest

Catalog
for
Wood-
workers!

A FREE new catalog with 36 exciling pages
of wood projects, plans and products.
Mew plans include:

» “THE HERITAGE" GUN CABINET
« “CHARLESTON' SERVING CART
+« RED ROADSTER TOY BOX

We also offer the best in turned-wood parts,
unigue hardware and more,
Your Satisfaction is Guaranteed!
| ¥Yes, send my FREE, full-color
" Geneva Specialties catalog today!

Hame —

Bddress
City, State, Tip

Or call Toll-Free 1-800-556-2548
and mention Deapt. PMAT11

@ P.0. Box 542
Dept. PMAT11
Lake Geneva

A DIVISION OF KLOCKIT Wil 53147

The Ultimate
Woodworking
Tool.

The Woodworkers' Store
New! 1991-92 Catolog
Over 150 new, hard-to-find items!

moe LERS. | | FREE CATALOG | —oomemremme 7
ATLAMTA.. $140.00 OAK........ §99.00
Yes! Send me the next fou of The
JERROLD™. $118.00 HAMLIN.. 310200 Fascinating and hard-to-find products of value for | m“;" 's,m mh':w only S2/year. |
Call for s Ty the hobbyist, gadgeteer, student and educator from .
free Amernca’s largest science mail-order marketplace. | | I
ur Phi e = ifiers & Dptics
}l:! I 'M::Em -m:lﬂllﬁm [ I o] I
Catalog *Microscopes  + Magnes & Surples | || o I
. « Weather &
today! Bocaiars  + Sawnce Dscovny | || == |
Technical assistance Discover the latest in high tech prod-
or free catalog call (402) 554-0417 ucts. New 112 page catalog, over 3200 | | | g Dept. 13084 I
Orders call toll ree  1-800-624-1150 products. Write for your FREE copy. I 2180 Industriol Bhvd, |
M.D. ELECTRONICS Sarving Hobbyists Since 1942 | , qu. MM 55374 |

875 5. T2nd 5T, STE. #133M1131
OMAHA, NE 68114

] .s Edmund Scientific Co.

fept 11A1, (513 Edscorp Bldg., Barnegion, M 08007 L
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| FARAERS « CONTMAC TORS = (DGGERS + LANDROWARERY

EARN MONEY! BE INDEPENDENT!

PowerTrack v

VIDEQ *10

AEET THOUNA RO BV E LALFRE Dealdr

CALL FORA CATALDGUE Wl TRAF Y W
1-800-225-7422 (PR REL)

P DN THEY - PADDALA W T

SHOP TASK

MILL ATHE - DRI

The ﬂrfg:nul Homae Machine Shop
Designed in USA by Shoptask

] ] I 3 Moceis W Chooss
3 A Low Ax 905 00

1 Asm Povem

Firic! Agpslibin

12 Kgrrin

Wiraniy

_— X Parts

G wrn

Al Ting

}- Aemiane

1-800-343-5775 FREE CATALOGVE
DEMAND THE BEST

SHOPTASK PO 80K 7537 TACCMA, Wh 98407
SHCE e

MAKE MONEY
S SAVE MONEY
OWN YOUR OWN SAWMILL

CATALOG — 14 MODELS TO
MEET EVERY NEED
VIDED AVAILABLE FOR S10%

MIGHT Y MITE INDUSTRIES, INC.
FO. BOX 20427,  Dept. 1"

PORTLAND, OR 87220 (5030 2B8-5023

S S |
Hemmings
Motor News
Worlds largest collector car
mar o
chrsﬂﬁ' "dg-ﬂ Ak mﬂn"J'
Hausngs of

fled.w
ads ¥ ror old CATS, parts,
SEFVICES Supplies & mors
Specil inéradietory ey

NINE &F‘\N’T ISSUES

Bom 1060, Depr S0 ASA, Benningiion Vermens 008 3

Hew Publication Tells You _..

HOW TO GET $10,000
IN PRIVATE SECTOR
SCHOLARSHIPS,
GRANTS, AND LOANS

Receive money lor college!
For undergraduates, graduates, high
school juniors/seniors in all areas of study.

Send 510 lor publicalion 1o

Depl. A, Callsge Station, WA 89165-2913

At Lagt a New Amazingly Simpis
GAS TURBINE

JET ENGINE

'I.H
Pl slew l.l._“lf ll'lvﬂ -
lll of matarisls and phatos. .ﬁ,“ $13.00

BAVOY SCIENTIFIC  wasra momica, 'ah

Enlarge Project Designs

Craft Projector is Simple! Fast! Accurate!

Projects on io: Orawing, Graph & Tracing Paper, Wood,
— Othar Surfaces

| £y race the
Chmar progectsd turt

-

1AM

Picturs i be niavged | [ 7 _'.L,f'
pliced ol imags opanng | |/

¥ homam ol proscisr Ll
Adjustable lens enlanges by fraciions up to 27 Yy times for
the sire you wish! Copy unlimited ideas for crall designa
Enlarge patterns, designs, porraita, sl (Hes, landscapas,
photos, alides designe on colns and jewalny Prnpcll in
#ancl colors il damage oniginal, Simpls nstruc-
tions. Uses housshold current and 60 watl bulb. Send
$19.85 plus 52 95 shipping. 30 day money back guaranise
IHarien, Dapl. OT-405, Box 2012, Mew Aochedie, MY 10803

| EARN $60,000 YEAR "1|
I shields and plate glass, Learn how a 3 minule |
repair can earn you $1200/weak!

|| cALL Now! FREE REPORT! 1-800-695-6224 ||
|L__NVS/OPTIKLEER, LYNN, MASS. 01904

Repairing (not replacing) slone damaged wind-

SATELLITE TV

Call for FREE Catalog
All Major Brands
Lowest Prices
1-800-845-6664

G617 W Dewision = B Vemon, WA « BE2T3

WEST COAST SATELLITE

GATLING GUN PLANS
11 Cal.

L= W‘_m“’m"‘“l
e
Avl'ur\-ppuuhl-h parts
Ilhln—limih.n—u- ulfior rasigrar made
¥ mmmarciea he F8T8
Bt LHH B Gl 34 rrvmeepy v o

-G INC.

RG
B0 Bon T390, Conder. CD S50 1391

B [k i S 0 e ) e e

[ BUILD YOUR OWN

G~sko07 MOToRIZED
SCOOTER
onwy *395%

Cpttyiia’ ke oyl avndabis
For PREE tiochuss =il iell $ae

1 am-usrmnr
S:=

Fur Seiiwi Couy
L b R
apaa o 16 mpe

o\ ¥

ro st ety HELICOPTER I'T NEGISTER AIRFLOW
14 opess -l difrentisic ) " takation *
» Simphe low ot wmeedly & W Ha ins Simply plug in
licerme resded ® Sevaial Belicsgs * Thermoatal Tor BulDmatic
PN b e il * Fits ragisters up bo 6 x 12 inches
[ i ! Year  ® Boosts alflow up io B0%
[ 2ot s i ! f £ : ’%‘rt mﬂ'ﬂ! » 110 volts 24 walls
5F i:{__l.-.:l I Al .I-r|r|.__|:n|r|.!- $19 IS M. - [T S For frew brochure call
Ty ] e T Y BT Fidarsood, WO T30 And hosma cenlen 1-800-000-FANS

GO KARTS,
ENGINESEITE-PARTS W

13 PAGE CATALOG
§1.00 REFUNDABLE
Lwrgast Geleclion W

@ KART WORLD [y
1488 Merdor Mve, Pain

FREE CATALOG! 1-800-648-7938
JERROLD HAMLIN OAK ETC

CABLE TV DESCRAMBLERS

« Gusraniend Prices § Waruias!
s Shippec immadisbey! VIBAMC ArEs

HEFUHUI: E_‘IIEI.E PRODUCTS, INC.

y o o rieTanOn (10K ML

Fight Back!l!

Jmn e men's movemenl Uil on stanegl

Apernay il crgere e on relermie, g Dur B

|' Do ooy P g P e ShESoe

; N AT, Pafaecricn  CRaciuriafs Seminiam
_ ¥'n pboad i Spresd e wordl

<ae irvlgrmndon b ssmpie newsmspanine 3

D’ VOH CE' Men's Rights Assoc.

Aitw B8 Forest Lsis WY S5O0

VOLKSWAGEN
RESTORATION PARTS
R W GedA W TYRL L OO
N A § AT GOLF B

FREE CATALOG

TNTELE

WEST COAST METRIC, INC
800y 247- 32032
FAR (13 XIS-¥T23
24003 FRAMPTON AVE., Fu
HARBO®R CITY, CA 80710

HERNIA APPLIANCES

FOR COMFORT!

You can enjoy heavenly
comfort night and day at
work or at play! Send for
FREE illustrated booklet

BRAOOKE APPLIANCE COMPANY
TTT State Strest, Marshail, Mich. 48084

NEVER LEAVE YOUR HEADLIGHTS ON AGAINT

|HEADLIGHT WARNING BUZZER!

. ONLY $9.95
A Comy "‘: i Serd Chack Or
Changing Money Crder Ta:
MASTER 36 CANTERBURY CT,

(518) - 583 . 1245

\ DAKDALE, NEW YORK 11760

COLD ROOM REMEDY




CLASSIFIED
| .IR ' ’S: .ZN | S

Dorothy Nolan, Classified Manager Earen (VHourke. Asst. Classified Manager
Rate: $8.45 per word payable in advance esch insertion Minimum insertion ven words
Bold face capitatized words—$1.00 per word additional {First word set in Bold Face at no extra charge, Zip Code Free. ) Centered Headlines (5 Words or Less)
in All Bald-Face Letters—$50.00. Sereening—$50.00. The naxt available issue to place an advertisement is JANUARY . The closing 1 NOVEMBER 4th. (On
sale date is DECEMBER 11TH.} Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New
York 10018, Please indicate Heading under which ad is 1o appear. As a consumer service and in cooperation with our mail-order advertisers wheo use post
office box addresses for their conveniance in handling your order, Popular Mechanics maintaing a register of such mail-order advertisers containing their
complete names and street addresses. Advertisers using P.O. Box number must furnish complete name and street address for our records. To avoid delay in

the publication of your ad, please sand s

samples and descripiive materials with your request if your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM,
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM

PUBLISHER' 'S MART

BOOKS & PUBLICATIONS

BOOK: BECOME ROACH-FREE. Exterminator Explaing
$20.00. EPE. PO Box T4B. Cafhaun Lnuummﬂ!?i-{:i:l?-l

“SHARPENERS REPORT Monthiy Newsleiter "n'lluﬂ:lq
Tips—Sources—BuySell Used Equipment Free Brochure
Skog Company, Depl. PM11, P.O. Bax 22559, Minnaapahs
MM 55427

MEW publication taila you HOW TO GET $10,000 iN
GRANTE,

BCHOLARSHIPS, AND LOAMNS. For undengradu-
lhl.gr.dum high school jundorsseniors in all ansas of
stugy. Publication provides low, step-by-step. |-

hagirabed dirschions on how 1o apply and recave maney for

college! Send $10 for publication 1o: ETP, Colege Station, |

WA 901 B5-2333,

ARTIFICIAL Rock Plans Al Sizes Shapes Easy Use
Indoors. Cutdoors. Lightweight, $8.00. Bl Jones NESPS
Meadowlark, Hartland, Wi 53084

1991 U5, SILVER EAGLE DOLLARS. Legal lender one
troy ounce siver 5800 cach. Precious Metats Limibed, Bax
20294 El Cajor CA 92021

STOP OVERPAYING PROPERTY TAXES! Appraise Your
Home For Big Savings Momh Everehl Press 1702 Hoyl
Averive, Everarl WA 98201

DOLL Directory. Sourcebook for doll collectors. Hun-
drogis of Bishngs. $4.00 Dol Castie, Box 347 Washington M
0?30?

ET.I.H"I‘ B lamily j@nslonal business on a shossteng Com
plete maneal $8. Ajax Publications. P 0. Bow 228 Dentor
T a2

" SAVE MOMEY —- 4000 Househehd Boney Saving Tips 400
pages — Fully Mustrated £7 95 plus $2.00 SH SATISFAC-
TION GUARANMTEED! — Gitis. Boa TB Madilon M. 08053

st e TP

FUEL FROM WATER Energy ndependence with hydros
g&n. Amazing free report, Ment, Box 5363, Lousville, KY
20205

HOW TO WiN AT CRAPS, WHAT, WHEN, WHERE., HOW.
§10. Sam Apo. PO Box 11387, Hanaluka, HI 96828

UNDERSTAMD YOUR LEGAL RIGHTS, 400 page Lega
Guide angwears hundreds of legal problems, buying, leasing
ratirgrman? plans, arresls. tnaks edc S1895 « 8360 5H
Malo-Made. 15 Neplune Lane. Willingboro, NJ D804E

FREE Catalog' Low cost books Large selection MOMEY
MAKING opportunities, SELF IMPROYEMENT, ano much
megrg. Doribe, 20610 NE 158h Cowrt. Meaemi, FL 33178

DAAMOMD FIMNG DEALS: Save over $250.00, Avgid com-
mon np-ofts Easy book shows you how Send $9.95 to
Gemstone Pubisshing. Dept A1 1420 N Genesss Ave
Hollywood, CA BI0EE

"HOME MAILORDER BUSINESS™ - infgrmatve Guide
rvals success secrels! S400 - JACOMM, Box 142
Whartan W) OTRES0142 (prompt dalvaeny

MAGATINES

NATURISM LIFESTYLE: FAMILY RECREATION. Books.
magarines. videos. Catalog §3 Lifestyles-FM, Box 661268,
Loa Anpetes, CA S0086

CATALOGS

BOOKS, Sublrminal Cassefies $100 5 Gwhan Boa
268123 Chicago. IL 50626

e

51,000 Catakegs Listed Sowrcas for Anything® 5595
Oerectory Box SMEMN Atlanta. Goorgia 30314

AL UMINUM Brass Stasniess 4130 T;rlnlum wrili for l:;l
log Shapo. 1256 Delaware. 51 Lous MO 133

RECEIWE ALL THE INTERSTATE CREDIT CARDS YOU
DESIRE! 5895 WARWOOD FINANCIAL, 2521 HAZLETT,
WARWOOD, W.VA. 26003,

LOST CONTROL OF YOUR FINAMCES?Y
BEGIN your own FIMANCIAL PLAN! Guidebook and
workshests - §5.85. Sieven Wolson CFPF, PO Box 188
Bethpage NY 11714

READ BOOKE FOR PAYT £100.00/ha! Aush long SASE:
BMS, Dopt. PM-C1, Box 1960 Cordova. TH 38018-1960.

ELIMIMATE UNMECESSARY HOME REPAIRS . .. GUAR-
ANTEED| Prevenive Mainlenance Manual Logbook. $8 00
ROYAL-T'S Mamienance 2814 Longview, Emd. OK 73703

“LADY And Her Mushrpom '™, Twn Amddsus Yorkes In Full
Color Classical Book. Detasls. 407-633-9656

PROPHESY BOODKS posipaid, "Great Controversy -Whiln
$3.50, “The Late Great Planet Earth -Lindsey $5.00 Why
Proteatanis—why Catholies? ™ 52500 "Nabomal Sunday
Law -Marcussen £2.50. Mail-Man. Box 102 Drury, MO
G563

METALCRAFTING SECRETS! Extrernély valuable man.
uals, extremely low prices. Machine Shop and Toalmuirs
handbooks Each only $1995 posipaid, both lor $36 00
Moneyback guaraniee. Casiay, 8180 Jean Brillon, LaSalke
O HBN 205

THE Divine Plan {H The Ages Aud To Bible Stwdy, Free
Tucsen Bible Students, P O Box 38811 Tucson, AT 84740

SHOP AT HOME. Gignt Gitt And Jewedry Catalog Home-
Oifics. 5495 Gift World Shopper, PO Box N0
Patchogue Mew York 11772

HOBBY Catatog - Huge Salection Over 350 Pages $9.95
{Refundabla) 1-800-252-6440. Hobbyworld

CHRISTMAS GIFT SHOPPING

EXQUISITE natinity stailes J unigue plans - §7 50 Debuxe
winddan kit -B#500 Seymour Entenprises Dept PW 6H14
Graystone Ridge C1 - St Lous. MO 63129

SPEEDIMNG TICKETS! Find ot 'How 10 Beat  them langr
with thes informatwe video Sand §198% o WPE
Distnbutors. Box 148 Dapt PM Ardsley N Y 105000148

FLINT & Stond Complete Fire Buillding Kit Excollant Gift
Idea Could Save Lives Fres Information SASE or $10 ppd
RYl POB 015 Blaime WA D8230

HOTTEST Stocks Guide 51000 Bob Evans Box 535
Augusta, WY 267040535

EASY instructiond on rmaking lightad Raindesr Send
5300 fo Chrigtmas 09 N Mamie 50 Peigd Mesesipp
ID4ES

FREE HOLIDAY GIFT CATALOG + SUPER DISCOUNT
COUPOMNS! Biopckbusiar hargaing® (U5, onlyl. ShowCase
Bax GET. Haireapn1 N ). 08036

FAMILY Tree Chan or rich parch.ment pager. fascirating
past'—e meac. 2t 24~ 18 gres* Chris'mas Gift* 3 98 plus
§2 40 5™ Dummerth Erterprises 4910 Deepwand. 51 Louis
Migeourl B3128

BUY at 50"'0 e oM retail 11.‘.0 page cu'n' calalog 52 00
Producis duby free shlnw from our LIS warshauses  JP
Erdgrprises. Thamesdlie Onlario. Canada. NOP 280

FANTASTIC GIFT BARGAINS!!

{1} CORDLESS ENGRAVER engraves WOOD, METAL, or
PLASTIC. Bartery opersled. $5.95 (2) CHESS, backgam-
mon, checkers TRAVEL CASE playing boand MAGNETIC
game PIECES stick securely. 5595 () QIAT SMOKING;
REDUCE STRESS; LOSE WEIGHT. Powarful tapes show
them you care $8.95 each. Satisfaction guaranieed J.L.
Brack, Dept. SWPM1191, Route 3. Box 289, Seima, NC.
e

AUTOMOBILES

5225 DAILY “CHROME PLATING ™ Auto Parts Motorcy-
ches inaxpensive sagy (Free) information. Chrome Fenish
Box 72685 Waldorf Mangand 20604

mvenmem SEIZED Vehicles from 5100 Fords Ma'
cedes Corvetes Chews Surplus Buyers Guide (1) 805
mm Ext 5-30024

HuETFIIDCH-‘ sl twe wies' Lietirs waranty! Box
"a20e-C Mahah ‘299 Ph"'ﬂq:lll'le-s-

VAPOR l"ar':nt rc"' "';:lq-: WUPG. Frpe "~formstinn HEA
Rz PV, Bowhnrg Grean MO 83334

PRACTICAL FUEL SAVIMNG 'or zarburstors and Fuel
Injection. Free Detalls. Eagle Research Inc, 1-800-663-4758,
1-604-424-5402

BUILD frgm s*"*ple '“lr-anals o I#:I FT“'H- par wllm
cerbureior, Detailed plans five versions $2000 VESA wel
coe, EAGT-3ETT Valey Microwawe Siation B Bear
Ftn.lr HE I:l-adi BHOE 180

IHILIG le:l SERZURES Elw Dirt Chomp! Clr's Trucks,
Boata, Compaiters. Seirenes. Box 4308-AT, West Covina, CA
T

AMAZING ‘Vitatize: Increases MPG + Power' Free Infor
matign: Vitalizer, 12055 4151 Ave. Nosth #2018, Plymouth,
N 55341

CHRISTMAS CASH: Earn up to 70,000 in 2 montha. Take
10 montha vacation. Everyone spends money during the
haolideys. Learn how o divert this money into your pockets.
For frea informathon send LSASE. Or send $15.08 for starter
kit to; Advanced Holiday Concepts, 1548-D Suite 423 Adams
Ave., Costa Mesa. Calil, 22628

SAVE Hundr.et;a al automalic car washes and home. Fres
infe. Bridge Publishing PO Box 190 Bathpags MY,
11T 40100

GET FREE OIL. Send £3 00 SASE Ol 33358 Stanley Ava,
Daryten, Ohin 45404

EVERYTHING &t wholesale Huge profits Gigantic saw
ings. Detads: Krueger, 16321 Gresham. Sepuleda. CA
343

__[Continued on next page)
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ALTOMOBLES
{Cantinued froem praceding pege)

SAVE Money!! 21 ways 1o mone MPG!! Sand $3.00 money
orderl! And LSASE lo: CHC. Box 150055, Longwiew, TX
755

ENGIMNE PRELUBRICATOR. FREE INFO. SASE. PSI, 9519
Berverty Hill, Houston, TX TT0E3

BUILD AND FLY A SCALE REPLICA OF WW PLANE!
Uitralight version does not need pllots licensal Specify
Jenny or Mieuport 11 inlo Pak, $10.00. LEAF Inc., 531 5. 14th
St, Dept, PM, Colorade Springs, CO BOO04, BOD-LEAF-INC.

MRBOAT-Hovercrah Supply Catalog. $3.00. Propellers,
s, e, four, frve blades. Sportscraft. Box G40M, Meekar,
QK 74855

SATELLITE TELEVISION DESCRAMBLERS Comglete de-
tadled pians for home construction by $2.00. Jansen
Etectronics, PO, Box 25161-A, Seattée, WA 38125

TV, VIDEOS & VIDEO EQLWPMENT
NOTICE: USE OF CERTAIN ITEMS IH THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

CAR AR PURIFIER. Siop breathing gunk. 100% guaran-
tend. Elecirostatic air cleaner. $155.94 or §1.00 for catalog.
CAP, 1102 Placid Or.. Corona, CA, 81720,

SAVE| ingider EXPLODES dealarships’ new sales fricks.
Compigte Countersirategies Book 3695 Ravisiontst
Communications, Box 5348, Latayette, IN 47903

KO MORE PARKING TICKETS! Gat the Parking Mefar
Timer on Keychain. Alarm will sound bafore time axperes
Rad or Black. Only 5585, Advance Products, 5138 Sunsat
Bivd. Suite M13, Los Angales, CA SO0ET

SPALE & ASTROMALITS

BOOMERAMGS . .. DISCOVER HMETECH RETURNS You
Wantl FREE liusirated Catalog. Amazing! Boomeranghdan,
1606-1 M. Jrd., Monroe, LA T1201-4222,

MASA COVER-UPS OF APOLLO AND CHALLENGER
tragedies details $1.00. Space. P.O. Box 33151, Kerrville, TX
TE02S-3151

CABLE TV CONVERTERS. Jorrold, Dak, Scientific, Allan-
1z, Zenith and Many Others. “New™" MTS Sterso Add-On _. .
Mube and Yolume. ideal tor 400 & 450 Owners! Visa, M/C +
Arnes 1-B00-E26-TEZY. BAB Inc., 4000 Beau-D-RAus DOrwa,
Eagan, MM 55122

DESCRAMELER MITS. Complete cable kit $44.85. Com-
piete Salellite kit $49.05 Add §5 shipping. Free Brochure.
Summit PM, Box 483, Bronx, NY 10485

TURBOLON 4 Superior Ligukd Turbo Charger Increases
Powar, Reduces Engine Friction, Qusats Motor Moise; Cools
Engine, Bon 3025 Rancho Cucamonga, CA §1729-3025
1-800-ALIN-TLAABO.

MORTH AMERICAN SOCIETY OF PATRIOTS AUTO
CLUB, TAX DEDUCTABLE NORTH AMERICAN CAR SAV-
INGS PROGRAM. CANADA-AMERICAN COMNTENT BO%.
KEEP JOBS N AMERICA! DETAILS 35.00. M. G. LOKER,
AR, BRANCHTON, OMTARIO CANADA OB 1L0.

GREAT STOCKING STUFFER
PREPARE your car for re-gntry in ssconds with your bare
handa, aMer you loss, kock the kKeys mnside, or have your
[purse siolen. 50 page bookled “How To Be Kinywise™ sand:
$8.55 to: SR, PO Box 2008, Haverhill, MA 01830,

ELECTRIC VEHICLES

ELECTRIC cars. conversion manuals, parts, supply
sources, nowslotters. The most complete EV, Sourca §5.00.
Parformance Spoadway, 2810-0 Algonguin, Jacksonville, FL
2210

40 MPH CONVERTABLE 2 Spesed Electric Bike Trike Plans
$12.00. Gmitha, 658 W. Willow, Enid, OK 73701

TURN Any Car info An Electric Vehicle. Plans 51500
Mortimes, 307-1002 Bth Awe, MNew Wesimengier, B.C. VIM
268, Canaca

ELECTRICKAR 50 MPH Hybrid Plana $16. Info. $2. Fobart
Bucy, Box 28794, Dallas, TX 75228

EVis UNPLUGGED! &0 page resource. Production to Parts.
§7.95 ppd. Sebago Technologies, Box 94, Batavia. IL 60510

AUTO SUPPLIES & EQLRPMENT

ALTERMATORGenarator  RAebullding  Book  Price:
Hedelund Engineering. 7505 Barkentine, Las Vegas, NV
B

EMGINE OVERHAUL KITS: WHOLESALE CATALOG
£2.00. Engine Sarvice Group, Dept. PM. Box 13053, Lansing.
Mi 48501,

DEALERSHIP informabion $11, Kids, VW plans $52.
Mactaric, Terne-Haute, Indiana, 4TA07-2354. (812 234-1120

HOVERCRAFT Plans AM Sizes. Catalkog §1.00 Universal
Howercratt, Box 281, Cosdova, Blinois 51242

PAY TV AND SATELLITE DESCRAMBLING 1982 ED-
THOM. AM new circudts. lurn-on bypasses for cable, wirsless
and satallite. Mew Information on both Dectec and Liberty
One which DG ¥C Il Plus, Orion and B-MAC. §15.95. New
Catalog §1. COD's add $6. Voice'FAX (716} 874-2088. Scram-
bling Mews, 1552 Hertal Ava., Bulfalo, NY, 14218

HOVERCRAFT plans, 3 to 180hp. information, 55 (refundg-
able). Sevisc, Box 846, Montos, WA SB27T2

100 Page Hovercrafl Catalog $5 GPL, 2853 Cosmaorant,
Delray, FL 33444-1068

CB'S, RADIO & HAM EQLWPMENT

POLICE-FIRE SCANNERS. CB's. MARINE IWAY. ANTEN-
MAS. HPR, BOX 184PN, DENVER, CO 80218

DNIRECTORIES: Secrst Scanner Froguencies! Federal
Agencies, etc. Big Catalog. CAB, Box 58-PM, Commack, NY
11725,

CB MODIFICATIONS! Freguencios. shiders. FM, amplifurs,
books, kits, epairs, high-performance accessones. Catalog
$2 CBCL, Bom J1500M, Phosnix, AT BS04E

LAMD'GEMERAL MOBILE AADIDS, CB'S, SCANMERS,
RADAR MARINE TRAMSCEIVERS, AUTO
ALARMS CATALOG, 5200 RAYS, BOX 14BE2PM. FT.
WORTH, TX 76117-D862

ELECTROMCS

BUGGED? WIRETAPPED?T Find out fast! Counbesmia.
sures equipmant catalog 31, Capri Electronics, Box 589P,
Banylimdd, CO 81122

§250,000 Fixing IBM Monitors, Home Basa Business-
Brothure $2.00. Randall, Box 2188-C. Van Nuys, CA 91404
Fax 818-390-T803.

TINY 2 OUNCE VIDEOCAMERA, Under $200| 2 biile
Television Transmitler, Under §$1001 RC Adrborme Video,
Survelilance, More. Video Transmitter Plans, $11.95, Satis-
taction Guarantied. Catalog, $3.00. SUPERCIRCUITS, 1403
O Bayview, Hormosa Beach, CA S0284, (213) 3726188,

PROYEN METHOD ELIMIMATE DEAD Battery From Fog
O Driving Lights, instruction Diagrams $13.95. RMC, P.O.
Bew 1190, Jamesiown, Calid. 85327

KNOW WHO'S CALLINGH Device displays callers phone
number. Surveillance catalog $5.00. EDE, POB 337, Buttako,
MY 14226,

STOP BRAKE SQUEAL! GUARANTEED! Lubricant and
Booklet $8.00. Hanna Distributing, Box 1423, Fayetbeville,
AR T2r

MONITOR ROOM CONVERSATIONS, $175.00 Room and
Phone Conversations, 327600 Catalog, $5.00 10: Fange
Uindimided, B03 Elgin, Muskoges, O T4407. 918-683-0568.

GASAVER Mew patanted mwention for mobor wehickes,
saves fuel: boosts power, mileage Engine runs bonger,
cimanar. Easily installed without mechanic. Batsfaction
guaranteed. $34 05, Autocessaries, Oklae, MN 58742

MEW Super Miniature FM Tranamitier Kils! Lise Suriace
Mount Technology! Super E-I Circust Boards! Free kit
calalog: XAMDE Electronics, Box 25847 Dept. 2888, Tempe,
AZ §5285-564T.

CABLE TV EQLIPMENT

SECRET CABLE DESCRAMBLER, Bulld Your Own De-
scramiler For LESS Than $12.00. in Seven EASY Stepa
Radus Shmek Pars Lisl included Alss FREE Descrambling
Methods That COST MOTHENG To Try. Send $10.00 To:

Harrywhiie. 2 Marlin, Baytown, TX 77520

TOCOM and Zsnith Test Chips. Fully Acthates Unit.
$50.00. Cabie Descrambiers From $40.00; Orders 1-800-453-
7000, information 1-213-857-0081.

CABLE TV DESCRAMBLERS Jamold, Zensth. Scentific
Atlanta, Hamiin Cak. We specialize in discounts on larga
guantities. Flease have tha make and model of the equip-
ment used in your area when calling. Toll ires 1-800-327-
3407, For a tree catsbog writa: K. D Video, P.O. Box 29538,
Minnaapodis, MM 55429

CABLE DESCRAMBLERS. DISCOUNT CENTER. ABSO-
LUTELY THE LOWEST PRICES! All Brands-CALL LIS LAST!
Advanee Electronics 1-800-550-3018

TOCOM Descrambling Chips. Only $40. For Information
Cadl 1-B00-725-1198,

DESCRAMBLERS, Comerters, LOWEST PRICES, CNC
Concapts Inc, P.O. Box 34503, Minneapolis, MN 55434
1-B00-5235-1843.

CABLE TV SECRETS - the outtaw publication the cable
compdmies tried 10 ban, HBD, Movie Channel, Showtima,
Dascramblars, Convarters, ste. Suppliers Fst included,
$995. Cable Facts, Box T11-PM, Patasknla, Ohio 43082

F YOU Want Some Of The Bast Prices On Convertar's,
Descrambdars. Remobe Controls, Cable Equipment In Gernar-
al. Call 1-313-T90-TEDE - N - Michigan - Sales.

CABLE Descramblers. 'Can't Touch Thiz'! ROCK BOT-
TOM PRICES! All Brands. Wholesale Price Club - Open To
All. HITECH ELECTROMICS 1-800-T45-5079

CAMPERS & TRALERS KITS, PLANS

BUALD YOUR OWN - Traval Traller - Fifth Whesler -
Motarhome - Camper - Psclowp Cover - Prans - Patarms - Kis -
Catalog %1. GLEN-L. 9152 Rosacrans. Box 1B04RV,
Belifiowar, CA S0706.

TRUCKS, PARTS & SUPPLEES

TRUCK ACCESSORIES BAVE J0% USA's Larpgest Color
Catalog $8.85. Specialty Parts, 087 Summar, Mamphis, TH
38122

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KARTS, Minibikes, ATV's. Kits, Parts. Engines. Lowest
Prices. Largest Seleclion. 80 Page Catalog $3.00.
Fefendable. Kari World, Dept. C. 1488 Mantor Ave.,
Paineaville, Dhic 44077

VESPA Scoolers, Owiginal Pars. vimage. Bought and
208, Scootarworks. (312) Z38-4242.

AVIATION, HANG GLIDING

DESIGN-Build Alrplanes, Hang Gliders, Simpaifsed pubb-
cations brochure 51.00. McCoy Alrcrafl, Suile 243, Box J,
Manhatian Baach, CA B0288

INSTANTANEDUS Avistion Wemher, Dirsct ofial st for
USA staliors 8200 Guaranteed. Apex, Box 1412,
Chestertield, Virginia 23872,

145 POPULAR MECHANICS

BUGGED? PHONETAPPEDT? Free Catalog of Fantastic
Electronic Devices tells you Fast' 1-800-T12-5000

LOCK PCKING SECRETS, complete msiruction. 5498
oiher Trles Available. Tower. P.O Box 131, Cockeville, TH.
38500

LONG PLAY TAPE RECORDERS, 12 hours per cassetie
Frea Brochure, Productive Products, Box 530024, Norcross,
Georgia 30053

SATELLITE - TV

FREE 2 PAGE SATELLITE BUYING GUIDE. DISCOUNT
PRODUCT PRICES. SATMAN [B00)-4T2-8624,

FREE DETAILS! INSTALL IT YOURSELF| Complete sys-
lams, upgrisdes. Orbetek Sateliite Communications, Box 264-
W11, Bohimia, New York 17718-0264. (516) 5891202,

BATELLITE SCRAMBLING GOT YOU DOWNT Subscribe
1o “View-All Newslelier” Send # 10 SASE lor Free!! sample
tssue, View-All, Depd PM2, 177 Main 3t., F1. Les, N.J, 07024

FREE Catalog - Lowes! prices world wide, SKYVESION,
1022 Frontier, Fergus Falis, MN 56537 (BO034-6455

SATELLITE monthly audic codes 1-[S000-HOT-SHOT. In-
tanded for tasting only. £3.50 per cail,

172 TRAILER PLANS Matorcycle, Utility, Car, Construe-
tion - Sirong. Streamlined, sasily bulil Component Kits
Gatalog $4.00. (Refundable). Tag-Along, Box 15107, Salem,
QR 9730

mwm&

BOAT KITS - PLANS - PATTERNS - AMERICA'S LARG-
EST COMPLETE LIME - 870 - Powerboats - Sailboats -
Tramarana - Dinghees - Houssboals - Hydroplanes - Tunoel
hulis - Duchboats - Cances/Sinppers - Kayaks - Dodies -
DISCOVER na dryrol epoxy boatbudlding - HUGE ILLUS-
TRATED CATALOG £3.00 (Airmail §5.00), meludes Fres
Epouy FiberglassSuppiies Catalog - Book "Amateur Boal-
bulkding”’, $6.00 - CLARKCRAFT, 16F Aguslans,
Tonawanda, NY 14150

BOAT PLANS - PATTERMS - KITS -Unsurpassad seloction
- 755" - Hydroplanes - Canoes - Kayaks - Rowboats -
Duckboals - Dores - Basaboats - Sailboats - Houssboats -
Quecisimple Stichengluee. Tremendous savings! 168-page
DESIGN BOOK - $4.00 AIRMAIL. Includes Fres “Boatbuild-
ing Supplies” catlalog. GLEM-L, 9152 Rogecrans, Box 1804/
PRIL, Baliflowas, CA S0706. 211/630-6258.
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BOATL. GUTROARDS, TRARMRS, &
%

EVINRUDES — NEW 1990 Bargains - Top Brands .. . all
sizes ... 5200 handiing ... Scott McCulloch parts ...
Electra Marine. 810 Marick Road, Lynbrook. New York
11563

PADDLE WHEEL, ELECTRIC, full size pontoon boat,
quiet, clegn. Detailed ilustrated instructions $14.95. Details
FREE! Fallendar, AT1 Box 482, Neshkora, W1 54080

MARINE PARTS: Good supply outhoard & stesmdrive pars
inchuding obsolete. hard 1o find. Free brochure availabla.
Southwest Products. CA (21) 826-8068 FAX (213) 826-6060

OCEAN GOING 34' SAILBOAT KITS Hull, Deck, Rudder,
with bulkheads instafed $19 500. Shannon Yechts Lid., 1520
Spruce 5t #2, S5o0. Pasadena, CA 91000. (114) 9858222 or
(B8} 441-5377

ATHLETIC EQLAPMENT AND BODY
BUILDING COURSES

FLATTEN your walst in “onme minute” a day! Litthe known
“secrel” $200. Kisha, Box 147 Dept. AA, Duguesne. P4
15110

BIGGER, More Powerful Muscles-faster!! Froe Bookiet!
Unbvarsal, Box 66344, Detrolt, Michigan 48240

INCREASES Stremgth, Virility, Stamina, Endurance, Ener-
gy. Sate Eurcpean Formula. 1-BO0-878-8844.

FSHERMEN Plastic Lures Wholssale, 110 pc assorimant
$1285. Richard's Tackle, 3983 Manchester Ad., Akron, OH
44318

GUNS, DECOYS, HUNTING

BEEMAN ADULT AIRGUMNS! Wond's most accurate and
most powerful regulas, production singuns. Calibers: .177,
20, 22, 25 Largest 1.5 saies. Unequalled trigger action,
durabdlity, ownership pride, guaby. Also: pointed, hollow
point, extra heavy, hi-valocity, and match pellsts. Free 104
page GuideTatplog. Add $3.00 for fast mail. Beemon
Precision Arms, 3440-PMC Airway Dr.,
95400, {TOT) 5T6-T000 (24 hours).

ELECTRIC Moiors. Catalogue 5500 Cueans Indusirial
Elaciric, 555 Broadholow Road, Melville, NY 11747

TOOLS FOR SALE

MACHINERY, TOOLS & SUPPLIES

DUONSET Style Stesl Buildings! Simple Constrection!
Claarspan Interior! Atlantic Buildings 1-800-842-1234

ENERGY SAVING

BUALD VIDEQ-AUDID TAPE AND CD HOLDERS. Exsy To
Make. Great For Gifts. All Threa Plans. $585. T-Square
Productions, 31 Pleasant Street. Suite B8, Malden, MA 02148

KITCHEN RECYCLING CENTER 1081A with CAN CRUSH-
ER. Build and sell. 3 plans $8.00. Fast delivery. Custom
Bervices, Box 8037, Appiaton, W 54015

MAKE YOUR EXISTING FIREPLACE HEAT
LIKE & furnace fior 2 tha cost of an insert. Ceramic Glass.
Air Tight Doors. 220 CFM Blower. Call 1-800-367-T976.
Wilkening Fireplace Co., Walker, MN 56484

BANDSAW BLADES AT DISCOUNT PRICES. Industrial
quality for all machines. Send or call for fres brochure. Lad
Tool Supply. P.O. Box 811753, Depl. PMN1, Port Huron, MI
4B0G1. (313) TE4-H000

FHEE EMERGY! Fuel-less Motors and Generalors. HEA
REP, Bowiing Grean, MO 63334

THIS I8 A SCREEMED ADY
LET Your Advertiserment Achisve The Same Effect! For An
Additional §50.00 Per Advertisement You Can Ornder Qur
Bermaning Process. Same Price Apples To All Advertise-
mants Mo Mather What Sioe, Small Or Langs. For Mom
Information Call POPULAR MECHAMICS CLASSIFED—
1-212-548-2167,

SOLAR & ALTERNATE ENERGY

HEW! BLELD AMATING LIQUID PISTOM ENGINE irom
pipa fittings. Easy plans. Free information. ABCO, Box 306-
M11. Seminary. MS 38478

SOLAR Collectors You Construci. Send Stamp. 10909-
PAMA Haywenhurst, Granada Hills, CA 91344

PLANS, BLUEPRINTS, PROJECTS

TRAILER for small tractors, easily built! Plans $8.50.
MVallerand, 8775 Girardin, Montreal, Canada H1R 2E4

LANDSAILER PLANS - §15. See Advertiserment in Pogular
Scisnce. Amarican Sand Yacht, 7184 Hwy. 101, Yachats, OR
ar498

MIN-VAN BED plans. 4 simple, proven designs, §7. Brian
‘Wead, 47000 Wanm Springs Boulevard, Sude 515, Fremon,
CA Ba538,

TIRED of your whesibarrow spilling cwar? Send for simpie
plans to comvert 10 non-tilting model EXCELLENT FOR
SENIOR CITZEMS. Send 3585 (+ 5150 S&M) foc AU
Enterprises, POB 3102, Lantana, FL 33465

AREWODD HOLDER- Know how much you'ra buying.
Keepa proparty neat. Plans + masenial list for face+ full cord
$3.00. F. Kennedy, Box 11-272, Albany, MY, 12211

SOLAR ELECTRIC BYSTEMS! Panels. Equipment, Books.
Catalog $2.001 SUN POWER - TEXAS, PO 2768, Freepan,
Texas 775417, (409) 233-8350

SOLAR Heating And Hot Water System Compilets Set Of
Prints And Pnotos Of Fully Operational Systam. Free Techni-
cal Support. $99.55 Plus 5350 S5&H. Info Sheat And Photo
$3.00. Ideas Unlimited, POB 16116, Hooksedt, NH 03106

SNOW 5K BIKE! s New! It's Funl Easy To Buikd,
Complete Instructions. 53,95 Shi Bike, Box 2923, Victorilla,
CA 92393,

DDORLESS Tollet! Autcematic Exhausting Plans: $14.85.
691 Woodland Ave., Willlamsport, PA 17701-2451

EASY—Build Multi Station Fitness Center. Drawings $10.
M. K. Harvey, Box B3, Sylvania, Cthio 43560

GIANT SOLAR PANELS 544,00 EACH! Excallent Prices
On Solar Equiprment And Accessories. $1.00 For Calalog To:
Pak Rai Elecironics, P.C. Box §30073, Houston, TX TT263,
(713) B83-0313

HEATING, FUEL SAVERS

ADD & bower and heat exchanger ta your doubla barrel
stove. Doubles heat cutput Drawings instruction sheet,
materials list, $10.00. Racke Enborprises, P.O. Box 34,
Elmwood, TH 38560

BAVE EMERGY MNew Shall and fube heat axchanger, Sand
§10,00 for information to: Enargy Transfer System, Box T8
Wedgeport, Yarmouth, Mova Scotia, Canada BOW 3P0

WOODWORKERS: tired of wooden Loy alrplanes that have
no seronautical knes or look? Try my plans for Roscoa
Aabbit's 193]'s styla air racer. Free details and photo. Blyth
Enerprises, 112 Andover Street. Concord, North Carolina
2807

PYC PIPE SHOP EQUIFMENT: BUILD YOUR OWHN. Balt
sandor, scroll saw, and mom, 17 Plans 106 page manual
$15.95. G.F. MULLINEALX, Box T7-M, Otego, NY 13825

WOODWORKING Machingry| Minl Max, Powermatic, Me-
ano. Catalog $1.000 Blug Ridgs, P.O. Box S53E6-VW,
Hurrecane, WY 2553 (304) 562-3538

GCONYERT your vertical bandsaw to cut metal, Simiphe,
works greal. Drawings, smtruction sheel, matesals list
£10.00. Aadike Enberprses, P.O. Box 34, Elmwood, TH 38560

STEEL, Alurminum, Brass—Shes, Bas, Shop Supplies,
Plane. Wrile: CEl, RR1, Box 163, Cameron, IL 61423,

4" METAL Cutting Lathe $121.70. Takg, 15048 Proctor.
Indusdry, CA 51746

ummmmmmmm
SUPPLEES. LARGE CATALOG $2.00. CAMPBELL TOOLS

A5TH YEAR, 00D SELMA RD., SPRINGFIELD, OO
45508, 1-513-X22-8562

FOUMDRY SETS Supplies, Brochure $1.00. Pyramid
Products, 3736 5. Tth Ave. D-PM, Phoenix, AZ 86041, (602)
27T6-5365

LUMBERJACK chain saw sawmills- power-fesd. Brown
Enginearing. Box 40, West Poinl, CA 85255

METAL And Tools And Machanery Frose
Catalog The Walter A, Wood Supply Co., Ask for Doug 1-800-
4TE-1415

COMPLETE Meyer And Wastemn Snow Flow Kits Avasdlable
At Vary Attractive Prices, Call 1-800-444-7417 And Ask For
Tom Ogden At Rugged Fars.

W 3hesd Metal Brake §153.95 Gingery Tool, P.O. Box T5,
Fordiand, MO 85652-0075.

MAKE WOODEM TOYS, whidigigs, door harps, doll-
houses, clocks, music boxes, weathar instruments, crafs,
furnilure with our plans, parts, kits, suppdiss—Catalog
$1.00—(BO0-848-4383—Charry Trea Toys, Belmonl, OH
4371803653

1001 EXCITING WOODCRAFT PROJECTS! “‘Falkan,™
Furmiture, “Yardar,” "Cowniry”, "Christmas” ... mone!
Catabog §1.00—Winfsald Calection, PM31, Fenton, Ml 48430

CHILDREN'S WOODEN TOYS. 25 Easy To Follow Plans
Great Chrisgtmas Gifts 36.95 CAD Enderprises, P.0. Box 491,
Wioodbridge, YA 2181

OUTDOOR CHRISTMAS DISPLAYS, Plans, Fres info
Woodiands Mig.. P.O. Box 8518, The Woodlands, TX 77387

STEPPER, hydraulic exsrciser, plans No welding. $4.99.
Midland, P.0. Box 767, Antioch, TH 370110767

BIRD AVIARY 8L=3W=8H, Build For $150.00. Plans
510,00, Osborne, 743 Claraday #9°, Glendora, CA 31740

PLAYGROUND/Swingset. Bulld Your Own. Easy nsirug-
tion Bookdel. $5.00, Madison Associates, F.O. Box 125, Port
Chnion. Ohlo 43452

IBEAL MAILBOX PLANS. Looks Like A Minialune House
£5.00. CAC Designs, POB B20542-P, Vicksburg, M5 39182-
=

RECYCLE Your 3crag File, VWartous Progects §12.85
Aobert, 5 Almar Ave., Neptune, NJ 07753

SHADOW BOX PLAMS. Three styles in ona sat of wall
drawn plans. Assembly and finish instructions. $5.55
Ghadow Box Plans, 1520 5. 600 E. Manon, Ind. 46553

BUNK BED PLANS Easy step by step Instructions, stron-
gest bunk bed. $5.65 to: H. Williams, P.O. Box 3353, Easton,
PA 18043

B Litetime Bar BO Pit' It's sasy while mcycling a
watarheater, Plans $10000. Shawn Englsh, ET28 Cain,
Corpus Christi, TX 78412

LOW COST camcordas batiery power pack. One change 4
& hour taping. Light & charger plans & schemalic. Only
$11.00. Farmer, 1624 Monticello 51, Dellona, FL 32725,

DELTA WING BOX WKITE Plans! $3.00 SASE: Wite, Box
450038, Sunrise, FL 33345

FULL-SIZE PROFESSIONAL PLANS Catalog $3.00. Owver
200 plans for bulldng fine fernibune. Furnitere Dasigns, ne.,
CP91, 1827 Elmdale Ave., Glerview, IL 60025,

"GETTING STARTED WITH PVC PIPE FURMITURE."
Casuad, Box 208, Towksbury, MA D876

TURN your LAWNMOWER into a MULCH MANER. Easily
assembled in 2 hrs. $5.50. FOLDING SAWHORSE $5.50,
both plans for $T.50. Par Concepts, 6245 M. 24th
Parkway #2080, Phoanix, AZ 85016

MAILBOX GUARANTEED INDESTRUCTIBLE U 5. Postal
Size #1 Easy Installation 524.95, 5'H 54,50 to; Madtech, Box
30663, Cincinnati, OH 45235

WOOD, WOODWORKING

WOOD DRYER FOR THE CRAFTSMAN for under §1000 is
naw avallable from Ebac, the workd leader in small wood
dryars. Easy to use. Gives you highest quality wood al a price
you can attord. Frea literature. Ebac Lumbar Dryers. 1086
John Jafferson Road, Suite 102-P, Willlamsburg, VA 23185
1-800-433-6011

| PUT my ugly ABOVE GROUND POOL parmanantly IN-
QROUND very inexpensively. For detaded plans send SASE
& §5.00 to: F.O. Bax 173, Souwth Gratton, Mazs 01580,

MITCHEN REFACNG SCHOOLS

COMPLETE in-horme course on kKilchen refacing bnstalla-
tioms §195. MCATSA 1-800-426-6013

DOME HOMES, CABING - Super Efficient, Easily Buili Kits.
Katural Spaces Domas 1-800-TE3-7107.

STOP WET BATHROOM FLOORS, STOF TORN SHOWER
CURTAIN HOLES, MAKES CURTAIM EASY TO OPEN
CLOSE, NOT VISIBLE DUTSIDE THE SHOWER, SEMD $3.95
FOR 2, CLK PRODUCTS, BOX 603, MADISOMN, AL 35758

HOW SAFE IS YOUR HOME, Do It Yoursalf Professional
Instruction Manual, “MAKING YOUR HOME SAFE FROM
INTRUDERS.” Send §10.00 check or money odder 1a: J. C.
Security, P.0. Box 1622, Uppar Marlboro, MD 20773,

FREE Woodworking and Craft supply catalog. Patierns,
Hardware, Books, Wood Goods, and much more. Armor,
Box 445P, Eastl Marthport. NY 11731

{Continued on next page)
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FREE CATALDG - Books for Buwilding, Remodeling and
Decorating  yowr home, Excellent Books 150 South
Glenoaks., #§27L). Burbank, CA 51510

FREE Budding tips. Save time, money. SASE Projects,
Drawer 688F, Concrate. WA 38237

SAVE 515,000 to $60.000 building wour own homa. as tha
contraclon. A siep by step guide. from planning 1o comphe
tion. Send $9.95 to: Jes Inc . 4 Raven Dr . Bryan. Texas TTA02

ANTIOUES, RELICS, NDIAN GOODS &
CURIOS

MAGNETS—AIl types. Discounted prices Sand stamp for
Brachure Tensn Arcessonies, Box 29518, Ft Lauderdals, FL
33307

ARTS, CRAFTS, SUPPLIES

BURD ciochs for profit (cost under S8.00 sach!). Our
idens $how you how! Whobesale clock catalog 53.00 (credit-
ed] comMains oved 1500 dems’ Stesbar, P.O. Box 463-P,
Andover. M O7E21-0463

PLASTICS

RUBBER comgpaunds. lechnigues. Make masks, molds,
foys, parts Catalog, §1.00° Handmade. Box 16T13HMI1T)
Maymphis, TH 38186-0713

CASTOLITE Liqusd Plastics Cryslal clear, color For
casling, embedding, caoating, liberglassing. repairing and
reproducing with cur Mald Making Supplies. Catalog $2 00
CASTOLITE, Dept #1PPM. 4815 Dwan, Woodstock. IL

EOOSE.

“GETTING Started in Stained Glass,” $1.00 Whittemaore,
Box 2085T. Hanaver, Mass. 02339

CLOCK WORKS, beading supples, rockhound supphes
foealt ickbe s, cud slomes. Wholessle catalog 25¢. Eloxibe. Box
729, Whealland Wyoming B2201

STAINED GLASS, tools, bevels, supplies, how-1o-books,
kits and more. For the novice or masher arlisan. FREE
CATALOG. Amerililas, Deparment PM111, Box 27688,
Omaha, Nebrasks 681270668

LEATHERCRAFT Supples, 1o0ls. kils Catalog 5200 [Fe-
fundabile § Crafter. Vanalatyne, TX 75485-1363

FREE List o Serious Codlectors. 300,000 Indian Arifscts,
Spears. Pots. 50,000 Mmerals And Fossils. Caddo Trading.
Biox 689, Murtreesboro, Arkansas 71858

LOOKMG FOR INEXPENSIVE ANTIQUES? Simpla, easy
to use instruclions and supplies to give any furndture that
“ann Teak ook Send $19.95 to: Ann Teak, P.O. Box 833
Tinkey Park, IL 80477

STAMP COLLECTING

FREE sample plus calalog. Jetleries, 3480 Middiabell.
West Bloomfsid, MI 48323

50 DIFFERENT Oid U 5. between 1861 and 1239- §1.00. Eq
Aoush. Box 3734, Mansfiekd, Ohie 44307,

1,000 Stamps. §2 §5. Guarantesd worlh over 530 al stand-
ard catalog poces'’ All-Ditferant. 55 cownines! Money back it
nal delighted Approvals. Kanmore OM-478, Milford, WH
03085,

ISRAEL 1% Ditfarent 10¢ Approvals. Sam Charen, Box 666,
Dhlray Bapach, Florida 33447

LD U5 stamps on approval. Sherman, Box 15355E,
Philadedphia. PA 19111

NEW FURNACES or CENTRAL AIR-CONDITMIONERS Irom
$450 00, Heatpumps, Roofops. Catalag $300 Worldwide
Distripading, 1730 E  Pepublic Aoad, Swuite A-145,
Springlield, MO BE804

DOMT GET BURMED! Let & professional contractor bl
you hiw 10 guarantes a quality installaleen. 5850 Martin
P.0. Box 445, Decatur. Georgu J0031-0d445

WATER hoating system liqusd corrogion infidas §10.85
guard G5, PO Box 3503, Richmand, VA 23235

DO IT YOURSELF

STUNNING WOODD FINISH: Learn Wood Grain Highlighi-
ing. Create Darzing Pwces From Unlnshed Fumslung.
Camplat Insructons, Calor Photos. 38 95 Mew Designsg ol
Menatonika bnc. 4736 Narih Shara Drve. Mound, MM 55564

MODELS, MODELS SUPPLIES

LIYE STEAM MODELS" 100-KITS, ASSEMBLED, ACCES-
SORIES, PARTS. LARGE DNSCOUNTE. Stunning Codored
Catslog 5595 Relundable Dienond Enterprises & Book
Publishers, Depl. PMN, Box 537 Alexandria Bay, NY 13607
Phone. (6134751771

WOODWORKERS easy build patis fermiture Reclining
chair, lounge. stool. Plans and matruclions. 32000 Send
£200 (refumdabie) for catalog Plans. Tucson. AZ BETSY-
1582,

CONVERT old mower intg snowiiower simply, incredibly
alfactrve 5500 Blusprint 917 Haley S0, Kanmapols, NC
26081

BELT BUCKLES for cosns, sbones. jewelny moauntings. cut
siones, chock works Wholesale catalog 25¢ Eloxite. Box
T2, ‘Wheatland. Wyamung 82201

PEST CONTROL costing big bucks? Eliminate them
yoursell & save wilh complete guide by professiongl techni-
cian. Aush $6.85 o Bear Creek. PO Box 110118, Aurora
CO 800420118

BHARPEM Drils Inexpensnnty. Anyens Can Do B Like A
Professiona Get This Sdainless Steal Precisgian Dl G-age
And llustrsded instroctions. $14.35 HKennedy Tool &
Machina, 1114 Industriad, Danavdle, IL 61832

ARROWHEAD Making. VHE $2395 5H 5350 Commaons
Beom 5012-M, Cenlral Poand, DR 37502

SAVE MONEY - MANE MONEY - Professionsl Appiiance
Pepair Videos Teach Easy Steps - 1-800-256-TAPE.

TOYS, GAMES, KITES, PUZZILES,
NOVELTIES

OME! Two! Three! Cant Stamp Approwals Regardiess
Catabg Kloster, 4184 53nd 51 San Dsago, CA 82105

"INVERTED ERROR" + 100 Different Uned Siates, S0¢
with approvals. Luray, P.O. Box TOBA, Silver Spring. MD
20807

FREE, 50 Workdwide Stamps. Approvals. Speelbusch, Baox
112211, Carralliton, T 7501

COINS, TOKENS, CLRRENCY
“US" COINS WEALTH ACCUMULATION PROGRAM can

become setl funded. Free informaton. RL 4 7368, Spring
Lake. N.C. 28390

PLAYS, SONGS, MANUSCRIPTS

AMAZRNG! Magnatc pen floats in tha air Writes loo! Only
S500 ESP Enterprises 923 Broadway, Wesibury, NY
11550

$1.200000 Cash Prize. Posrms Wanied For Mew Songs -
Recordamgs - Publishing Broadwiy Music Productaons, Box
T438-FM, Sarasote. FL 34278

MAGIC TRICOKS, JOKES,
VENTRILOOLASM

VENTRILOOUWIST Supplies.  Instruction  Information
FREE! Dumery Catalog 52 00 Maher, Box 420-PM, Litlaton,
Colorado BIV60

FREE! Worlds Leading Mowelty Cadalog 1800 Jokes,
Tricks, Science Sports. Hobbies. Johnson-Smith. F4,
Bradenien, FL 34206-5500

MAGIC Tricks Books, Videos. For catalog send $2.00 to:
THE MAGIC CAT, PO, Box 157, Waukegan, IL 80085

MAGI:. JOKES, NOVELTIES, Super Catatog 51 50 Huay's
House Of Fun, PO, Box 505 Waiks TX T7445

WHOOME CUSHION Loads of Laughs 5300 sach. Other
Gaag Gifts availatie Catalogue $1.00 5 & S Enferprges. PO
B 268, Margan Hdl, CA 95018

MILDEW, WATERSTAINS, OR HOLES i your walls or
cedling® Easy. step by step repair instructions. Send 52 00
and SASE to: Repairs. Department P100, P.O. Box E33
Tindpy Park, IL 80477

VINYL SIDING INSTALLATION BMANUAL Simple siep by
step illystrated ingtructions. §3.95 DEHC, 1463 Hwy, 411 NE,
Suite C . Cartersvlle, GA 30120

MILITARY Medals Catalogue $100 10 lssues 5800
Varnon, Box 1580PM, Wikdomar. CA 925951560

BURD Real Menature Cedar Log Homes, TAG Logs Milled
Tao Scale 17 - 1. Sample fog And Info. 53.00 To: NALH,
12472 MBS, P O Bow 185 Mdlersburg, Mi 49750 Dept. P M.

HOME REPAIR GLEDE. Dwluxe Eddion. Save S38L8. Fix
cracked walls, broken pipes, leaky faucets. demagad roal,
and more, yoursel! Easy 1o hollow inslruchions, ilusirations,
diagrams, 51595 plus 300 shipping 1o Distincive
Selections. Box 1257, Cutchogue. NY. 11835

ELECTRIC CAM MASHER Home Business Buslt From
Salvaged Or Discarded items. Complate Instructions 510 00
A. Hall, 70 Checago Ave., Porifand, Ind. 47371

AMERICAS DESERT STORM
SUPPORTERS

MUSIC INSTRUCTIONS & INSTRUMENTS

WIOLIM, GUITAR, elc., making malerials, acoessories,
pooks. Catalog. $1.00. International Luthiers Supply, Box
SH0FAT, Tulsa, OK 74158

ACCORDION Top Brands. Cordovox, Buy Direct Tremen-
dous Discounts, Trades, accepied Free bsochure. PML
Apcardeon-0-Aama, 16 Wes! 10th Sirest, New Yaork, Ny
10011 Phons 2412-875-90&5

ACCORMHNONS, CONMCERTINAS, Buiton Doxes, new, used,
repaira trades, credil cands. Castighions, Box 405, Warren,
M 48080, Catalogs 313-T55-68050—800-325- 1802

QUALITY HARMONICAS of a8 keys and sizes, at unheard
al prices! Free brochure. Riren, Box 45556CPM, Clesetand,
OH 44145

NEED HELP Figuring tha Cost of your Advertissment 7T
Cafl us ot 212-849-3167 or sand us a FAX (212-5086-5582) and
we'll FAX Back with a Price Cuote.

MAGINE ... A powerful success program thal aclually
works! This unique program guarantees results. Turn your
drisams imio meality. FREE information. LIFETIMER, 8550
Warner, 2250, Fountain Vallay. CA 52708, Toll Fres B00-659-
8526

ATTAIN YOUR FINAMCIAL FREEDOM. Audin Casseite
51285 JOL Box 2214, Niagara Falls. NY 14302-2214

DESERT STORM SUPPORTERS Official perscnalized wall
nhanging cershcate. $2295% Docwment celalog 3350
Commemorative Documants, PO Box 2224, Aolia. MO
65401

FLAT ROOFS - SAVE T0%. SOLVE ANY PROBLEM. ANY
SIPE ROOF. REVOLUTIONARY REINFORCED ACRYLIC
SYSTEM. EASY, SAFE, FOOLPROOF. PROVEN 23 YEARS.
WE MANUFACTURE, CONSULT, INSTRUCT. FREE INFOR-
MATION: PR ROOFAGE, P.0. BOX 2784, LEHIGH VALLEY,
P& 18001-2784.

ELECTROPLATING Taoxtbook Eleclroplate Metallics
Mon-metalbcs. 51495 Delails Free Tropis, Palm Bay, FL
AP90E-0085

GUARANTEED big Money Upholstering Send for my
book today - Only $14.00 Conover, PO Box 14309
Houston, TX 77221

148 POPULAR MECHANICS

FLAG CATALOG - 5100 Browse 'n' Buy, Box 504-M11,
Bomearnag, MY 11718-0504

DECALS, EMBLEMS, PATCHES

CUSTOM EMBRMMDERED EMBLEMS, PINS, DECALS.
Frea CalalegQuoles. Rush Sketeh. Stadn. 57 Leroy 51
WY CO0044 (297 020-2200

EDUCATION & INSTRUCTIONS

BECOME A PARALEGAL. HOMEE STUDY. FREE CATA-
LOGUE. BO0-342-7070 DEPT. LM1T2T.

FREE CAREER GUIDE. Earn mare money with Subcess
Proven Corrgspondence  Diploma Courses.  Granbon
ingtitute, 2634 Adetaido Sreel. Wast Toronio, Canada. MSH
1¥3

INVESTIGATION CAREER. Ouick home study. Bacome a
professional (800) 272-6630

MEGH, COURSE WITH FREE VIDED! NEOMICS, BOX
4470, ARLINGTON, VIRGINIA 22204

NONAESIDENT UNIVERSITY DEGREES. Bacheior's, Mas-
ler's. Doctorates Accredited, inexpenaive, tast. Gredit for Ide
expirence Frae sixteen page booklet Or John Bear, P.O
Bow B26FA, Banicia, Ca 94510 1-B00-835-8535

U. 5. CUSTOMS AUCTIONS: Buy cars, Doats, planes, real
esiale, Ewelry. 1006, Clothang, Bnd mone, Seized ilems heid
for pubaic auction. Complete infe. 1-800-686-0042 Exl. 636
Total cost of call 86 First Hall Min. Freg

LOCKSMITHING, Unrsersal Schood al Master. Carmespan-
dence and Snop Training. Box 214852PM. Sacramenta, CA
5

[Comtinued on next page)
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RADIEETHESIA, Aadionics and Dowsing, Books, Courses
and Equipment Electromc Homooopathy Equipmant. ks-
trates? & Page catalogue Froa (aer mail 3 dofdlars) Established
ovér 40 years. Bruce Copen Laboratores, Highfeld,
Danshill, Sussex. England AHTT TEX. Tel-D825-TH0214. Fax
DE25-T9009T Talex 95246

PLANGO TUNING PAYS - Fuana luning - Electronic organ
sarvicing. Learnad easily al home. Free booklet. Miles Bryant
School, PO, Box 19700, Sacramanto, CA 35519

LEARN Homoeopathic Madicing or Maturopathy from
Internabonally Accradited Schoal, bo Professional Diploma
standard Othar courses Dietetics. Aadionics. Estableshed
1981, Prospecius Free (airmail 2 Dotarars) BRANTRIDGE
FOREST SCHOOL. Highfield Danehill. Sussex. England
RH1TTEN. Tebox 95246 FAX 0825790097 Tel 0825-TH0214

TERMPAPER sssisiance. 19,278 papers available! 306-
page catalog—rush $2.00. Research, 11322 idaho, #206MK,
Loz Angales, 80025 Tol-Free Hotline: 800-3510222
{Califomia. 213-477-8226)

OVERSEAS .. 530000 - 575000+ Frea Report!
Employmenl, Box 5730-AY, Lighthouse Point, FL 33074

AUSTRALIA WANTS YOU! Big Pay! Transpariation| New
Employmrent Mandbook—13.00. internaliona, Box STI0-AY,
Pompano Beach, FL J3074,

READ BOOKS FOR PAY! $100.00%te" Aush long SASE:
SME, Dept. PR-C2, Box 1980, Cordova, TH 3801 8-1860.

HOMEWORKERS Wanted! 5200 Weekly! Frie Apphoa-
tgn: ASF Markeling, Box B8T2-P, Portland, OR 57228

ASSEMBLE PRODUCTS At Homa' Workers Nesced Mow!
Many Positions, Calt For Dedails. (415) 208-7744, Ext. 105

INVENTORS: Call TLO! for free informabon]menton
Newslotbar. 1-800-468-T200 24 hoursiday - USACanada

INVENTORS! Your first stap is smportand. For Frie adwce,
call Advancad Patend Sarvices, Washington, D¢, B00-458-
0352

INVENTORS! Call IMPAC for free information kit USA/
Canada 1-800-225-5800 (24 Hours')

INVENTIONS DEVELOPED & MARKETED, Licansed Pro-
fessional Patent Development Enginesr. U5 Palant OHce
Former Examiner. Manuiasctures Regresentaine. Suite
3815 PM. Woabksorth Bidg., Mew York, NY 10270

£320 82 Weekly Assamblmg Our Products At Home. 1-800-
333320 .. (415) 432-3514 (Message)

FOI INVENTORS

PATENT AND DEVELDP Your Invention. Regquilensd Pal-
enl Agent and Licensad Prolessional Enginess Send for
FREE PATENT INFORMATION Every ivvantor Should Have.
Richard L Millar, 12 Parkside Deive. Suite-M. Dax Hills, NY
V1TAG-4ETH. (S16) 455-4343

PARALEGAL GRADED CURRICULUM, Approved horme
Sludy. Most atfordable and comprehansive 100 years of
legal raining Free calalog. (B00) 826-5028, BLACKSTONE
SCHOOL OF LAW, P.O. Box 871449, Department P, Dallas,
TX 75287

LEARN Langscape Al Homa'! Free booklal Lifetima
Carper Schools Dept A-576. 101 Harrison 51, Archbald, PA
18400

TEED! Never repay! Aush long SASE: SMS, Dapt. PM-B1,
Bax 1860, Cordove, TH 38018-1860.

FULLY APPROVED UNIVERSITY DEGREES! Economical
hosmi shudy for Bachelors, Masler's, PhD., FULLY AP-
PROVED by the Califorria Supenniendent of Public instruc-
tian. Preatigeous facully counsels for independent study and
iha axparisncs credits (5000 anrolled students, 400 taculty)
FREE INFORMATION - Richard Crews, M.O. [Harvard),
Pressgent, Columbee Pacific Universiry, Depariment ZEBN.
1415 Third Shreel. San Rafasd, CA 84901, Toll free: (800) 227-
0118, Caldornia. (B0O; 552-5522; or (415) 458-1650.

FREE MONEY FOR COLLEGE. 13853 Canyon Ranch
Aoad, Lake Elsinone, CA 32532

PATENT IT ECONOMICALLY! Froe details. Licensed since
1958, Raner Associales, 2008 Fondulac, Richmond, VA
FEFs]

WORK MRECTLY WITH
REGISTERED PATENT ATTORNEY
AND ENGINEER

WITH Suiy-one years combined engmeenng and palent
expanence. IS and rermahonal patent apphcahors. PATENT
and DEVELOP your dea with the sxpenance ol an experl. Call
or wrie bor froe CONFIDENTIAL INSCLOSURE, RECORD OF
INVENTICN and 148 PAGE BROCHURE. infroducion to indus-
Ressarch Readly Awmlabie, Also specalinng in Copynghis and
Tademanks -LESS THAN ONE HOUR FLIGHT TIME TO US.
PATENT OFFICE—TOLL FREE FROM LS. AND CANADA
BO0-J6T-TT48 or writa; MICHAEL |. KROLL Patent
Ariorray, U5, Patent registration #26, 755, 171 Stibwsd Larm,
Syospet, Mew Yok 11791, Ouiside LISA (518) - 38677777 -
FAX: (513) - B92-2787.

INVENTORS! Can you paten! and prolit from your idea?
Cali AMERICAN INVENTORS CORP. ‘or free information,
Sarving invenors since 1675 1-800-338-5656

E5.000 Imeention Awards QDITNJ-EIIIIDI'I. starts 27194 ends
1382, Call Less a1 Inwenlors” Countil 312-9533-3329.

LEARN how to offer your veention los asle or licenase. Free
bookket ouflines procedures, royaify r8les, fequitamants.
Kessier Sales Corporation, C-5-TW. Frement, Ohio 43420,

REAL ESTATE & FARMS

WHY RETIRE TO FLORIDAT Crear hall of Marth Caralsna
refiroes cama from Florsda - Mcn why® Morh Carolina golf &
lake homesies lrom ondy $10.900. Fres Inaralu e, 1-800-768-
TA54.

REAL ESTATE FOR SALE Hunting & Yishing ratreals,
Lake & rivie carmps, af lypes of wilderness proparties . . Cail
or write for our NEW FREE CATALOMG showehssng thou-
sands of real estale values nalomade’ UNITED NATIOMNAL
REAL ESTATE. AT00-PM Belbeview, Karsas Chy. MO 64112
Ph: Tall Frea: 1-800-889- 1020

CALIFORMNIA. Livls. Acreage 550,00 Down. $50 00 Monsh-
ly. Box 35291, Los Angeles, 90035

ARKANSAS - FREE CATALDG. NATURAL boauly Low
taxes. Tho good life for tamilies and relimement. Filrgerald-
Qlsen Aeatiors, P.O. Bax 237-P. Boonéville, AR 72927 Call
toll-frow (D00) 432-4595, Ext. B41P,

GOVERMMENT HOMES from §1 (U repairy Delinguen! tax
property. Fepossessions. Your area (1] B0S-962-8000 Ext
GH-20024 for currant repo list

FREE ALASKA LAND, homesteading amywhere hand-
ook $14. How 10 sedtle a Beachiront Seastead repart $12
Both £20 Ross, Box 3118, Joneaw, AK 39803

GOVERNMENT LAND QOPEN TO CLAM, 20 fo 40 acre
locations available tor 520 governmaent fes in Alaskia. Anzo-
na, Arkansas, Caklormia, Colorado, Flanda, |daho, Loursi-
ana, Mississippi, Monlana, Mevada, Mew Mexico, Oregan,

COLLEGE MOMEY availatle! FREE infarmabicn Guaran-
tead ald. Cali now! (BO3) 94.7-5764

TYPISTE—Hand Addressing. 3500 Weekly Possible?
Write: National Box 104-PM, Island Park, New York 11558,

SHOE REPAIR. Recession Prool Buseness 2 Hour Train-
ing Video S$39.85 Plus $3.00 Shipping To: H & H Shoe
Repair, 2034 Cameron 51, Rakeigh, N.C. 276051311

PRAYER: Otey Jesus, Avoid Hedl. 1127 N. E Filth 51,
Cwcada, Fla. 32670

FREE COLLEGE TAPE External Degress. Business Pubiic
Administration Law, Graduate-Undergraduate Finamncial Ald
(BO0) T28-0005 Extension &17. LaSale Universty. Mande-
vilia, LA T04T0-4000

IMVENTIONS, ideas. new products. We subsmit 1o industry,
Call 1-300-268-1DEA.

ACCUSEARCH Speciglizes in Thorough. Prompt, Inex- ;

pangive Palent Searchas. 1-800-999-5488

FREE protechon forms and dlormation il AMiliabed
Inveniors Fowndation. 1-800-525-5885.

REGISTERED PATENT ATTORMEY. DA Hetiostrngs.
Frae information, 1-800-T43-6216

FREE Invenior s Journal ang Infermatian on “FILE YOUR
OWN PATENT" Codrrespondence Course. 85.00 (5-H). Also
Patend Searches, Drawings, atc. Credit Cards Acoepisd. 1-
B00-265-TE13, Boa 2031, Sparks, NV B2

SAVE THOUSAMNDS on Palent Costs’ Free Dedadls. IHC,
PO Box 28036, Qakcalka, MM 55128

SCHOOLS

IDEAS To Manufacturers - $60.00. Get Started - $25800

HIGH S5CHOOL AT HOME, NO CLASSES. LOW MONTHLY
PAYMENTS. INFORMATION FREE. EST. 1857, CALL 1-800-
228-5600 OR WRITE AMERICAM SCHOOL, DEPT, #345, 850
E. 58TH 5T., CHICAGO, IL 60837,

DETECTIVE Home Study Course. Free laped pin, cartils-
cate, great future. Professional Investigator School. Dept.
CP. PO Box 4125, Loa Angehes, CA 90041

EMPLOYMENT INFORMATION

HUMDREDS Of Companies Are Lookssy For People To
Work From Thair Home We Will Show You Mow Gab For

Details (305} 480-4E55.

POSTAL JOBS TO $60,696: Plus Vacalion Retirement,
with Proven Sysiem Free Detalls - Money, Box 537,
Ballevilla, Kansas 66335

Bal Later, Danco. 5050 Klondske Road. Lithonia,
Georgra 30008

TALK I8 CHEAP. Have an idea? Don ' know what 1o da?
Balore you spend thousands. spend a faw minules with
InwenTed We can halp. 1-800-226-8368 3465 per minule.
Mot a recording

MAKE OME MILLION DOLLARS, Inventors Contract For
Submission. §5.00. Foster, 17309 Melrose. Southlield, M
AB075

INVENTORS: If you have an invaniion lor sale or licanse,
writa for tree booklal explainng how we can halp you
Hassler Sales Conp ., G-5-FL Fromonl, Ohio 43420

ALL MNow ideas'Progucts Free patenting. dewvalopment
and licensing package call Davison & Associates 1-800-677-
B

Utah, Wyoming. For complate instructions, maps, filing
forrmes and telephong helpding send 520, of lor mane informa-
tion send 53 Public Lands Tithe, P.0B. 2345-X, Porl Angelea
WA SEIE2

EXPORT-IMPORT

ENPORT your products 1o Germany. Satesmanages halps
Bauer, Post 4 W-B121 Wanenbas, Germany

NOW! Booklet suplans import-gaport money oppartun-
fips. Send 5495 1o Conndlly Adsociates SBE. 2758 43-d
Stresl, Sacramenio, CA 95817-3033

BUY IT WHOLESALE

BELTS. Buckies, Hal Tacs. Jewelry, More. Complete fine
fa=i sellers. Big Profits. Compiete dealar set up Cobor
cataiog $1.00. Anchor, Box 3958-PMA, North Providance, Al
ozan

EARN MONEY sediing Gold and costume jewelry. rings
walchas-Buy Dirscl. 130% Below Retail. Catalog £1.00.
Anka-PM, 40 Froeway Drive, Cransion, BE 02920

400,000 BARGAINS Below Wholesale %any Free® Liguw-
dations . . Clogeouls . . Job Lots . Single Sarmples. Free
Details. Bargainhunters Opportunites, Box 1408-A, Holtand,
Michigan 49422

CLOSEQUT Joweiry & Craft Supplies (Catalog 25c).
Aoussals, 107-1631 Dow, Arlinglon, b 0217471595

VACULMM CLEAMERS “Discount Prices” New Rasnbow
$699.95 Kirby, Filbgr Queen, Tri-Star, Panasons, Royal,
Oreck, Details: ABC Vacuurm Warehouse, 5720 Burnet-Fi,
Bustin, T TATST. (512} 455-THad

BUY worldwide, 500,000 products & chaap! B2 coun-
tries; Orienl - Europe - Amencas’ Fres direclory, source
lrstinga, $1.00. Mebpros-2. Box 1089, Doyleshown, PA 18501

DG IT YOAURRSELF. W's easser than you think Write for
details. Evwentor, 522 Mal Bivd. Suite 201. Monroesilla, P&
15146,

BUCKLES, Baits. Giant ine. Fas! sellers. Fantastic Profits.
Huge Calor Catalog §1.00 Buckles, 4320 Anthany Ct, Suibe
12, Aockiin, CA 5677

ALASKA JOBS! BE INFORMED WEEKLY! EMPLOYMENT
DIRECTORY. STATE LICENSED AGENCY. Send $5.00 1o,
Alaskan Employment, Box 450-M, Minilchik. AK 53639

OVERSEAS. To §1000 Oaily! FREE sl ZINCPO, Box 585,
Dearborn, M 468120

EASY Work! Excelient Pay! Assemble Froducts Al Home
Tolt Free 1-B00-467-5566. Ext. 5038

CONCEPT TO REALITY...lL&t our Prolessional leam
enginder your invention for producibility, develop a market-
ing enalysis, and pursue 4 patent. Call of write lor fres
information. Diversified Products, 301 N. Main, Sute 304,
Pusbla, CO 81003, 1-800-TR2-07T1.

PATENT SEARCHES. FREE details. PateniFinders, Saile
185-B, 3220 N Streat, NW., Washmgion, D.C. 20007

MVENTORE CLUB Infarmateon that will seve you thou-
sands! FREE DETARS. Imvantors Club inlernateonal, Box
BOOO-610. Sumas, Washinglon 98295-8000

GUARANTEED Work! Honest'Lagitimata' Assemika prod-
ucte at home 1-B00-226-3601 K700

NEW TOY IDEAT Toy Co's need innovative products, Do
you have tha next biockbuster? CALL EXCEL 612-934-1200

ADVERTISING AGENCES, ADV. SER.
MAILING LISTS

HOTLINE MAILING LIST, The Best - Opportunity Seekers”
List Availabie Send SASE to: Rigolli & Associates, 2471 East
27th Sireot, Brookiyn, NY. 11235

ACTIVE NEW OPPORTUNIST NAMES] GUARAMTEEDI
FAST DELIWERY| MIXED STATES! 200°%12; 500%18; 1000/
$28. DEALEF'S CO-0F, BOX 526-PM, GRIFFITH, IN 46319, 1-
{ BN - 3405,

{Continued on next page)
MNOVEMBER 1991 149




MAKE Rubber Stamps. Highly Profitable. Free detmls
Stamper, POB 22809 (GX), AX Tampa, FL J3622

© MAIL ORDER CAREER: Start your cowm lucrslive business.
without capital of experience. Free Information! Butier

: Compapy, 45 Butiar Db, Depl. 7000,
Glastonbury, TT 06033

BUMPERSTICKER Printer. Cheap, simple, portable. Free
dataits, Bumper, POB 22781 (GC), Tampa, FL 33622

$500.00 HOURLY Taking Photographs For Ma! Mo axper-

GUARANTEED! §1.00 Pound From “Junked Tires! {Send
Stamg). Levelleys. A3 Box J20CE. Wildwood, FL 347B5

LEARN 1o CleanPepair FAX MACHIMES. Hugs new mas-
ket Earm 385hour. No exparience necessary. Frea details
call 1-800-537-0580 or write to: Viejo Publicataons, 4329
Fountain Avenua, Dapt PMFX, Loa Angeles. Catifornia
HO0ES.

LET the governmand finance your small business. Granis)'
lomng to 8500000 Free recorded massage: TOT-445-8800
L]

#1 MONEY Maker Spare Time! Mo selling! Mo imentory!
Publcly documenisd seven week 519818 mtoma! Free
Buded cassetis nd Report reveal everyinng. Real Money
111-PM West Topa Topa, Ojai, CA 83023

PRINTING PRESSES, RUBBET? STAMP
OUTFITS

BARCO Type Founders. Type and Aubber Siamps cata-
hegue. Maid 5200 retundable on first grder. PO Box 1091,
Bansenville, B0106

TYPE tor printing and stamps Catabog 52 00 deduciibbe.
Guasar City Type, AD. 3, Box 134, Honeybrook. PA 18344

RUBBER Stamp Makers. Letterprags Printers Supply Cat-
alag. §200 Deduclibie AcmeStar, 1720 N Marshifeld,
Chicago 60622

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH lor Godd, Jewelry, Gosd Teath, Rings,
Diamonds. Watches, Sitver. Platinum. Mail Articles Today
Fres gaft with information, Chicago Gold & Precious Metals,
10 Sousth Watash, Dept 388, Chicagn, B0603.

BUYING Gold, séhver, Torkhll comacts, ailver sobkdar, goid
and silver coing. G.F.. RGP.. gold plaied adectronic scrap
and eyeglass iramas. A.L. Refnars, 652 Myrtle St., Elzabeth,
M. 07202, 306-353-5048

UMIGUE, Unusud, Clocks 52 00/SASE. White's, Box 2686,
Visalia, CA 53279

TAKE NO CHANCES. Deal wilh oldes!. most relabia lirm
in old gold business. Extablished in 1934, We buy Godd,
Sitvar. Plabinum, Deamonds, Highest Cash Fres Inlooma-
lign: Aose ingusines, 20-A East Madisan. Chicago 60602

BECOME A REAL ESTATE APPRAISER. $100,000 PLUS
POTENTIAL. HOME STUDY. EARN PROFESSIONAL DESIG-
MATION. FREE LITERATURE. 800-362-707T0 DEFT. AM1IT,

HIGH PROFITS. AEPAIR WINDSHIELDS AND PLATE
GLASS WITH GLAT-X SYSTEM. CRACKS, SMALL AND
LARGE DAMAGES. 1-B00-545-2TT0.

UP TO $500 WEEKLY! Mail Dur “List” Adveriisernants
Frem Horma! Free Prograrn| - Universas#369) Bax 558027,
Chicage, IL 60655

$096,0007 APPLIANCE SERVICING! COURSE, FREE VID-
EDQM APPLIANCE, BOX 4410, ARLINGTOMN, ViRGINLA 2204

MAKE YOUR DREAM COME TRUE, EARN $60,000 YEAR-
LY REFAIRING SMALL CRACKS IN WINDSHIELDS MOT
REPLACING THEM. CALL TOLL FREE 1-800-E26-8523 (US'
CANADA) OR WRITE: THE GLAGS MECHAMIX INC._, 10170
NW 4TTH BT, SUNRISE, FL 33351

RECYCLE METALS. NO, NOT BEER CAMS! Easy 5458
wisttily? Free information. Recycler, Box 1244, Frankdin,
TH ITOES-1214

PLANO Tuning quickly learned with home siudy courses.
Diploma gramted. American Tunmg School, 17050 Teifer
Crrive. Morgan Hill, Calf. @5037.

once neaded. Free Rapen call recorded message: (303 574
8155,

5200 - 3500 weekly - AT HOMEY No gemmicks - Details
FREE! Homeworkers-B, Box 12357, PBG, FL 33420

GET RICH! Secret law smashes debis - brnga Cash,
Credst!! FREE report!] WealthkitB, Box 32388, PBG, FL
3420

S300.00 PER DAY for MALING LETTERS! Detalls FREE!
Managymakers8, Box 32368, Palm Beach Gardans, FL 33420

$400,00 DAILY from your wephone sndwering machine|
MNewvar talk 1o anyone! CommTech-B, Box 32308, Paim Boach
Gardens, FL 33420,

51,000'5 POSSIBLE, FREE. Stamped anvedope: Progross,
Box 93348, Los Angeles. CA 90093

HOME Assembly Waork Avalable’ Guarantesd Easy Mon-
ey! Freg Details! Homeworkar, Box 520, Danwlbe, NH 03810,

55000 Pugs Monihly! From Govarnmen?'s Beat Kept Money
Making Secred, The Disability Consultant Advanced Pay,
Frgs Travel And More Free Booklet, 300-786-1111.

ASREMBLE PRODUCTES AT HOME. Many opporfuritias
paying High Weekly Profits presently awailable without
iveasiment. Write: Busiesses-B, Box 9008, Baldwin, MNew
York 11510-8008

FORMICA: Repair Bumad and Damaged Counderiops
WITHOUT REPLACEMENT! Quick, easy to S600vdey.
Change Counteriop Colors WITHOUT REMODELING! De-
s FREE! 206/256-9T42. Write loday to. Fenew-All, Sox
9800PC, Vancouwwer, WA SBRGE

15,000 PRODUCTS Asian Factories, Loweal Prices. Deal
Derect. Free Report. JHC, Dept. PM1187, 211 Mail Roauts,
Sinking Spring, PA 19608,

BIG PROFITS! People call you 1o order grocery coupon
program, 1-800-634-8882, Exi. T12.

HOME BUSINESS No investmant. Detalls, Catlalog $3.00
Refundable Guaranteed. Smith and Associuates, P.O. Box
154385, Irving, Texas 750054285

§352.00 From Sguare Fool Phywood (Huge Dw d]
Riveading Proof 3100,  (Refundablay, Ww-d'mn
Bridgeemier, Mags. 02324-2299

LEARN Sewing Machine Aepiering. Men, Women
Lucrative Profits. Gresslin Correspondence Schoal, Box
5104, Spencer. lowa 51301

ATLANTIS finally located near Canada Godd neads sal-
waging. Delalls USE3D. Alexander Strang Frasar, Box §0-K,
Hatzon, BC, Cansda VL A%

GOLD PANMING KIT - intludes gold ore, pan. istrschions
el Greal Galt? $18.95 Sunahine. Bow 10286, Dakiand. CA
S4E10

OUR MEXT AVAILABLE ISSUE:
JANUARY 1982

mmumw
NOVEMBER 5TH
OM SALE DATE: DECEMBER 15TH

FND GOLD ANYWHERE WITH ELECTROMIC DEWVICE.
Wy Accurate, Amouni, Depth. Etc. $20.00 Bookiat - S400.00
Equpment Muss. PO Box B4172 Las Vegas. NV B163-
4172

VENDING BMACHINES. Mo selling. Aoutss aamn amazing
prodits. “Big Catalogue FREE.” Parkway Corporaisn, 1830
PMB Gregnspring Dvive, Timoniurm, Maryiand 21093

MEW! GROW EXPENSIVE PLANTS. SELL FOR 2.000%
PROFIT. Free information. Growba, Box J08M11,
Serminary, MS 39478

TAKE PICTURES for prodil. Camera Ventures. Box 771,
Lamar, GO 81052

MAILORDER Books. 1.000% Prodil. Selectco, Box 1140,
Claarwater, FL 4617

$500.00 FROM ONE SACK CEMENT! FREE Pucture Proagf,
BRINCD, Box 1082-M. Hesperia, CA 02345

B3 PROFITS! REPAIRING WINDSHIELDS and plate
glass §70,000 yearty. Cal 1-800-441-4527 tor FREE detals.
Glass Technology. Inc., Depd. 1P, 434 Turmer Dr., Durango,
CO 813

PROFITABLE OCOLUPATIONS

$40,000 OMW "3 ACRE! New Hygroponics - inexpansiva,

PLASTERCRAFT ... Profiteble Home Busingss 3000
Malds Avaslable Detaits, Lynrette, G251 Mantpark, Menlor,
Cihig 44080

FREE information Siarter & ARernaior Rebasiding Box
422, Seymour, TH 37865

FREE Brochures, Repair Air Conditioning, Refngeratan,
Gas Heating, full ingfruchons. Doolog, e, 11252
Goodnight, Dallas, TX 75228 1-800-886-COLD.

BUSINESS OPPORTUNITIES

HYDRAULIC JACK REPAIR MANUAL, CATALOG $10,00.
HYDRAULIC PARTS SUPPLY, BOX £157, BROWMNSVILLE,
TEXAS TES20-415T

IMPOAT-Expan opportunity, profitable world-whae, mail
order business fram home, withoul capiis. We ship plan lor
na fisk examination. Experience unnecessary. Free Report.
Mallsrger, Dept, K2T0C, Woodland Hilts. California 51367

5295 DAILY “CHROME PLATING" Auto Parts, Motorcy-
cles, inexpansiag, sasy, (Free) information: Chrome Piating,
Box 2285, Wakdor!, Maryland 20604

150  POPULAR MECHANICS

pl 1. practicall Free indormation. Robin's, Box 1214,
Frﬂlm TH 370651214

51,000 WEEKLY AR TOOL REPAIRING. Instructions,
Parts and Tools Whnokesale Frea Detasls. Box 534, Wichita
FaMs, TX 76307

WVINYL'S whare fhe money 8! Professionally repair, racol-
ar furniture. Quick. sasy. Two 520 jobs a day sams you
£1,000 a month. Homes, cars, olfioes, rostaurans Stac
BAFNING in & lew days. Details frea VIP, 2007 Montrosa
Chicago BO618

START A Mifion Dollar madl order bussnass. We drop-ship
2955 best selling products. Lowest below wholesale prices
Immexfiate delivery. Spectaculer home business opportuni-
ty. Free Book. SMC, 3401 De Soio Awenue, Dept 20-35,
Chalsworth, TA 31311-4901,

$4,000 WEEKLY holping United Stales go _Ma

HOMEMAILERS needed! 3300100 SASE: Lintal-1PM. 50
Shurman, STE200, Nageirville, IL BOSED

RECORD VIDEOTAPES Al Homa, S5.000 Monthiy
Poagible Mo Pormography. Fros Dataits. Wrike: CMS Video
Comparry, Dept. 17, 210 Loma Sgueane - #1631, Birmingham,
AL 35216.

GET FREE MOMEY! Privale grants. Foundation pva-
pwaps. Loans. Milbors aviilable Sowrces, Box SE30-A
Diamond Bar, CA 91785,

MAKE Aubber Stamps. Haghly Profilabie. Free delails
Stampar, POB 22809 (GC), Tampa, FL 33822

$10,000 MONTHLY!? Guarkniesd. A musi for opportunily
seakers. Star Publishing, Box 1145, Russelivilla, AR 72801

EARM §500 WEEKLY maikng lettess. Fres Details. Omega.
Box 4305-A, West Covina, CA $1781.

MAKE $15000 MONTHLY! Easy Mo investmant.
MicDowell, Box 5529-A. Dearmond Bas, CA 51788

$10,000.00 MONTHLY TAKING PHOTOS ai homel
Photopro, 1611 Crenshaw #235M, Torranca, CA BOSHM,
Aacorded info: |213) 5480807,

INCREDIBLY EASY, HIGHLY PROFITABLE BUSINESS!
Sell infgrmation by mail. FREE DETAILS! A+A2, 8BET
Highland, Suite 111, Baton Rouge, LA TOB0E.

THE BEST of 1000 Ofters. Detaily - F
Yellowsione Distributing, 15357 West 2000 Scuth. Rexburg,
ldang E3440

READ BOOKS FOR PAY! §100.00%1he! Fush :
SMS5, Dept. PM-CI. Box 1960, Condova. TH i

FAMTASTIC income from lolally new, dynamic home
business Dotadls $1.00, SASE Agvaniage Now, 204 Wesl
20Uk, Rad, WY, NY 10011

588,000 YEARLY “GOLD PLATING”, Yes Everything,
Crafta, Mimeatures, Ormaments, (Free) Report: Gold Plating,
Biox 2085, Waldor. Maryland 20604

PROFITABLE homebased business salling merchandisa.
Fres niormation. Vandoren Wholesalers, 1900 Empire,
Wetster, NY. 14580-1934

experience. DETAILS 1-813-852-5830.

AUTD BATTERY RECONDITIONING! (EASYT. EARM
HUNDREDSS WEEKLY! TRADE “SECRETS" REVEALED!
(FHEE) INFORMATION! BATTERY QUTLET, BOX I300PM,
HICKORY, N.C. 28503-3300.

MAKE High Profit, Hol Seling License Plales, Signs
Vacumagic, POB 24086 (GC), Tampa, FL 3387

BiG MOMEY REPAIRING AUTD WINDSHELDS. Supplies
and Information. Grubbs Glass Paich, PO Box 243,
Monlicedla, AR 71655 1-800-243-2213

MAILORDER OPPORTUNITY: SELL MOMEYMAKING RE-
POATE—MAKE 1000% PROFIT! FREE DETAILS. VENTURE-
RP, BOX 336, RIVIERA, AZ BB442

(Continued on nex page)




BUSINESS OPPORTUNITEES
M

SELL fantsstic “Express” travel memberships! Sesn on
T.W| [Hali-price vacations!) Detalls - FP (6), Box 116F,
Toronio, Canada MaY 205

TRAVEL AGENCY - Starl your own ol home S2870. Mo lie
of bond. For fres inho ‘newsletter call: 1-800-826-5600.

SUCCESSFUL MAILORDER CAREER! Learn professionsl
secrelamiraagies Free detads: Consurmar 'Warld, Box 657,

Halnesport, NLJ. 06036

REAL ESTATE FORECLOSURES| Detailed bookiat shows
Iy you can profit using littla or no money! Send §6.00. TRC
Proparties. 11160-F South Lakes, Dept. 330. Resion, VA
o

ASSEMBELE PRODUCTS A1 Homa! Workers Naeded Now!
Many Positions, Call For Detasta. (415) 206-T744, Ext. 101

Clutstanding HOME WHOLESALING BUSINESS
OPPORTUMNITY! Cwtalls: AUM Morchandising, Box 1508,
Agawam, MA. 01001

BEAT recession, lell boss poodbwe, make $25,00000
ymarly with low investment, sasy 1o stari home daycare
business. Frea details. Lenon, Box 455, Acchester, M 453068

FIX VCR'S] EASY 5555, New “Video ' Shows How! “"Free™
Dedsils: Videotech, 8210 Marks! - #170P, Howland, OH
48404

HOMEWORKERS nesded by 180 companies! Direciory,
§1. Drakestons, Box 5586-B8. Edmond, OX 730683

AMATMG! World's innovative. unususl products!
direci Mayfliowsr, PM11, T172 Ragional Street, #185,
Dublin, CA 94588,

HOME BASED WRITING, PUBLISHING OPPORTUMITY.
Profitable, Mo experience neaded. Stan now! Free inlorma-
tign. The WriteSowrce, 10271 South 13th East, Suwite 1344,
Sandy, UT B4094-407H

OUTSTAMDING madlorder opportunity! Free daotaiks)
LSASE: Prescatt, 77 Algonquin. Holland, MI £9424,

CREATE crof$word$ al hamall Huge demand. Complats
how-to and market lksiings. $4.00. MFR, Sulte 302, 3681-4
Post Road West, Westpor, CT 06380

MOTICE! Image Erterprisass just bought 5200, 000 worth of
oats, cars and mora for $15200, and &0 can you 100%
puaransad’ Make and save huge amounts of money! Free
details Wite: iImage Enterprises, 2 Lincoln Lane, Simsbury,
CT 06088

MAKE Mora mongy than you could possibly awer nead!
{Freo) information. Enterprises, 1321 Vermon! Avenue
Alsmagordo, MM BA310

IMMEMATE CASH PROFITS SELLING WHOLESALE'RE-
TAIL FROM DUR CATALDGS. Alaps Merchandizsng. Box
BT6A, Wilimantic, CT 06226

INTERESTED |n a SIMPLE $100 a day plan7 Send $5.00
and SASE to: Formulas, P.O. Box 63860, Washinglon, D.C
20029,

IMPORT-EXPDRAT BUSINESS-Dalailed Booklel on where
and how, $3.00. Pete’'s Houss Of Producis, 411 W, 3rd 51,
Kennedale, Texas TE0G0

E.00POUND PAID For Scrap Aluminum? (Yes. . Free
Detmils!) Write: Amariscrap - PM1181, Alaxandria Bay, New
York 13607-0127

mrmwm MWWMFMW
Success, Bax 14304C1), Woodbridgs, WA 22183,

“ENCITEMENT and UNLIMITED POTENTIAL" | accidental-
ly discovered a truly untapped markel with a simgpile three
liné ad and received 236 calls in two days. |'m willing to sham
thia secret. Don't deny yoursed! this unbelievable opporuni-
by. Far the ad and details rush §18.85 10 Troth Enterprises,
90 Basse, Suis 180, San Anlonlo, TX 78208

DISCOVER “insisni Mailorder.” | maka $1.000 daily . .
you can too! (Fres] report: Owen'PM,. Bafile Ground,
‘Waghingion S8504-0010

EXPORT o the Middle East and maks big money. For
details send 3300 to; Ban-Neltt Distributors, 824 East Rand
Aosd, Sulbe-186, Arlington Helghts, ILL 60004

LEARN Gold, Silver Scrap Recycling Businss. (Free)
information: Racyciing Bax 11218P, Rana, NV, B9510-1218

MALORDER OPPORTUMITY: Stan profitable home busi-
nias without experience or capital. Information free. Mail
COrder Associates. Depl. TRS, Montvale, M 07645,

PROFTTABLE Gold Foll Printer. Personalize business
cards, pencils, maiches. Fres delalls. Gold, POB 24886 (GG),
Tampa, FL 33823

EASY Work! Excallent Pay! Taking Snapshots. Send
SASE to: P.O. Box 1791, Wilson, N.C, 27883

ADYERTISE Free 21,300 magazines, Nevwspapers, Radio
& Television. $5.95. Directory, Box T448TH. Recoak, GA
30272

FREE CLASSIFIED ADH Feach 50,000 prospects. National
cirgulaton. Chooss from 40 moneymaking categories for
e highest sales resuits. Free delsils’ Classifed, Box 664-
BA, Pullman, WA #9163

HIGH Profits With Cusiom T-Shiris And Caps. Transler
machines, suppliea. Press, POB 22809 (GG), Tempa. FL
33623

MAKE monay T.V. axciting new mathod Free
Detaiis. Trading. P.O. Box 1729, Pacilica, CA B4044

EARN 3500 WEEKLY mailing letiers. Fres Detaiks. Omega,
Box 4308-AM. West Covina, CA 91781

YOURS, BIG MONEY, OUICK, EABY] 512.50. Sam Apo,
P.O. Bax 11387, Honolulu, HI 96828

“mﬂm
HEtATN.I:IJIBmeﬂppﬂMMI MNarman,
Bon 35605-A, Enid, OK Ta702

BLAST spare time INCOME higher! Free profit guide'
VIACADE, Box 141, Butler, M) 07405

EASY Business. Earn §1,000's Weakly. Free details. Wris
or send stamped addressad emvelops: Toddoo, 4215 W.
Clive & Burbank, CA 91505

101 THINGS YOU CAM MAKE AND SELL FROM SCRAP
WOOD! Free information |dealand, Box BB11, Macon,

Georgla 31208

FREE packages equal $50,000 monthiy increditie discov-
ery. Free information. BL Lake Company, Box 228, Big Cove
Tannary. PA 17212

“SELL MONEY." Becorme a Loan Broker! Free details
Diapd. PA-220, Financial Planning, 128 13th 51, Brookiyn, NY
11215 (718} TEE-G803 Ext. 200 (24 Hrs ) FAX 715-065-3400

§1000 woekly starting your own Automotive Recondition-
ing Business Learn repairing B redying vingls, plastics,
leather & fabric for automotive dealerships. holsls, restau-
rants. Sand $14 85 for 35 page instructional booklet to: Mr
Oiye Sonvce, PO Box 5021, Whittier, CA 30807

B5000 MONTHL Y POSSIBLE) Datails. Stamp. Charles, Box
B2, Jonesville, VA 24280827

FREE DIRECTORY—Largest in wardi—2, 177 companias
offering home-smgloymentopponunitiss—Wrile: Dirsctory
- PMIT1891, Algsandria Bay, New York 13607-0250

JUMP aboard! Muitrition breskthrough of cantury. Sham
Isalih'wealth, Unlimited opportunities. Zimmaers, 1042 E
drd Sireet, Mesa, AZ B5207. (BO2) SE4-0518,

WARNING: BEFORE INVESTING, Learn The Facts! Froe

Report Details Moneymaking Opportunilies. Jone!, 35 W
Canter, Suite V70A, Orem, LT 84057

LET Ma Show You How To Make A Full-Time incoma in A
Par-Tima Low-investmen Bussness OF Your Own! Sand
5200 For information Package: RODELA, Box 1208,
Bloomington, CA 82216

MAKE CAMDLES| Easy, Fun, Big Profits. FREE informa-
thon Chaz, PO Box 135, Park Rapids. MN 56470,

IMPORT-Export, Btan Your Dwn Business, High incoma,
Good Foi Entrepraneyur, $8500, 1-800-227-8417.

TYPE Namas & Addresses From Homae! $50 Per 100! Full
TirmaPart Tima! Call 1-300-246-3131 (B0.55Mirn) O Wrila:
PAASE-XPM1181, 161 5. Lincolnway, M. Aurors, IL 60542

SURERAE PROFTS | eam §50.00-5150.00 per hour re-
conditioning end selling used wood sloves a1 homa, Com-
plete bookbet on buying, repairing, & selfing §9.95. Surefire,
P.O. Bax 138, Cleverdals, MY, 12820

EARN auira holidey income! Taking photos from homa
Send SASE: Photos, 19 Kling, West Drange. New Jarsay
omosa

FREE DEMO VIDED shows amazing new, sasy-lo-usa
systam for angravingicaning any cusiom design on wood,
plass, metal, ceramics, stone, porcedain, bone and most
oifer surigces. Call Paragrave Corporation 1olk-tree at (800
B24-T415 or (BOT) 2258300

2% Gasoline Discount Your Favorite Station, Send SASE
To: Creasers, P.0. Box 18352, San Diego, CA 52118

MAKE Extra Money In The Salety Of Your Home, Mo
Expariencs Neaded. Laam How To Write Shorl Paragrapha
Far Profil. Bookisl Talls How, Whers To Seil. Order Mow,
$3.00. Adam Smith, 318 M. Brownell, PM 11, La Porie, TX
75T

UNUSUAL, proven home moneymaker; publishing! Star
jpar-tirme on shoastring. Manual, £5.00: Marulco, Box 144,
Justin, TX TE2AT,

S1004 MONTHLY Buy'sell wsed cars (spare-tima) FREE
Datails. Autonet, 507 Dak Orive, Friendswood, TH 77548

MOST PROFITABLE HOME BUSINESSES Wan! to START
YOUR OWN BUSINESS but don't know how 7 Incredibba new
boocks shows you how to become wealthy with minimal
capital. Money back guaranies, Send LSASE today FREE
datails: [BPM, X5W Canter #1174, Orem, UT 84058

IDEAL WOODWORKING DUSINESS. Unususl Money
Maker! Send Stamp. Pine Shop, 807-3 Mammaoth,
Manchesier, NH 03104

EARN Monay Taking Snapshots' $4.00 Repon talls how,
pay rate, whars o soli, LU-MARP Emerprises. P.O. Box
18612, Indmnagodis, IN 46218

I'VE MADE S35TAL2S MONTH from scrag wood. You can
foo. Al home, withou! experience. Frea rveals e
crels. Sheraton, 2513 E! Camino Roal #3056, Tustin, CA
92680

HUGE PROFITS. Learn way io immediate sucosss wilhout
unnecessary risks Free Delsils. PAB Ererprises, P.O. Box
208, Englewood, Ohio 45322

14,547 HONG KONG-TAIWAN Products Chaap. Small lols.
Some sampées free. Harbor, Box 1T19PM11, Yuba City, GA

Proview Pack™ loaded with by
juat calling 1-800-776-3348 Ext. AD0535 Only 58 95 for the
call covars shipping and handling

“HOW TOD HAVE IT MADE IN 90 DAYS" Mo
aftached. FREE book detasis. Dr. Huddleston, Bom 31118,
Aurorm, GO B0041

MAKE § Playing Poker. Win Consisiently. inside Facts On
Batting. Blufling. Odds. Send $3. 0. Strawn, 127 Dawnridge
O =P, Hacahsood, MO B3042

Fres Program,

$50,000.00 in 50 Days
Publications, 165 Hancock RAoad, Piscataway, M D854

“# PROFITABLE Home Business Opportunities.” Fi
Dwtalls: Giobal, 1558 Easi Amar Road #J-130, Wesd Covina,
CA 91752

INCREDIBLE MULTILEVEL OPPORTUMNITY! Free Record-
ing BO1-528-T108, Wrile: Shields, 175 Sandy, Salina. Utan
B4B54

GET Fich Opmrating Your Own Business Al Homa. Free
Detalls. Diamond Books, 6732 East State, Forl Wayne, IN
4BA15

FIMANCIAL Fresdom Send LSASE. Alta Markoting, 3808
Sias, Santa Fa, TX 77517

CASH in on the Banking Crisis. Learn how io have
thousands of dolars depoalted dinectly inlo pour sccount.
Complete details in my 70 page book. Sand $25.00 to:
Bannay, Box 655, Lake Foresl IL 60045

u‘rlmmmwwﬂum $10.
MALC, 4818 Badchnul, Sacramanta, CA
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MONEYMAKING OPPORTUNITEES
{Continued from praceding page)

EARM ALL YOU NEED. Send 52 & #10 SASE to: Penn
Company, P.O. Box B70506-PM11. New Orleans. LA T0N87-
i ]

§200 - 5500 WEEKLY, assembiy-clerical HOMEWODRK,
1517T0K Wilmot, Tucson, AZ BST2

FREE CATALO(G 13 ways you can aarn money al home
Stan Smith, 110 Easl Hawkins 1007, Longview, Texas 75601

“MAKE MONEY.” BOOKLET OF TWELVYE CRAFT IDEAS
MADE FROM EVERYDAY [TEMS WE “THROW AWAY."
MAKE FOR FUM, GIFTS OR PROFIT. $3.00. MLA. IRWIM, 1101
NOATH 58 TERRACE, FORT SMITH, ARKANSAS 72004

MILLIONAIRE Mailorder Exper Reveals Money-Making
Secrets. Free, exciting hour cassetie. Mel Powers. No.
Holtywood, California 91609

AMNIMALS, BIRDS

BLUEBIRD HOUSE Flan 53.00 Fabricated 529.85. Bea
Enfterprises, 2511 Cakwood Circle, Rock Hill, 5C 28732

BEEXEEPING EQUIPMENT Free Catalog Bea Farm,
Aoute 1 Dapt. 77, Moravian Falks, NC 28854

GROW Hair 4 moniha. Mew Discowery! Box 1213-C, Makati
1289, Phiippines.

RESEARCHERS Copyrighled Meihod Guaranbees Thick
Hair Regrowth! Information: #3685 Penfield, NY 14526-0365

HANRPIECES FOR MEN

LOAMNS BY MAIL. Free Application. Ouetzal Co. Dept.
PML. Bax 537, Walla Walla. WA 95062

COMPUTER-Erass bad credel fres instamly, legally. Fres
delails: Gold{PM), 13850 Veniura, Sharman Daks, CA 91423

P0L4% Visa/MC. Save 55 Interest Infarmation §3. Lisa, P.O.
Box 4308, Montclair, CA 81783

MOMEY Problems? Free Book describas Loans, Cash,
Governmant Grants, octher banefits, avaslable 1o individuals.
Wirile: Associates-AX, Box 9008, Baldwin, New York 11510
9008

LOAMNS| LOW PAYMENTS, Any purposa 1-800-535-
8511, (Emampla: $5000 Personal approcimately §1558/
maonth]. VisaMasterCard

BORROW $100 - $100,000) Fast! Confidental! Glendale,
Box 260279, Plang, TX 75026 - 1-800-444-6590

MMEDMATE CASH LDANS! Borrow 51,000 - §75.000
Regardiess of credil or income - No GCollatenal required)
SAME DAY PROCESSING. Call Toll-Free: 1-{B00}-452-0869,

BORAOW $500-$40,0001 Owernight” on Segnature. Keep
indefinitely! Action, Box 5488-A, Diamond Bar. CA 81765

TEED! Mewer repay| Aush long SASE: SMS, Dept. PM-B2,
Box 1980, Cordova, TN 38018-1860.

HEED-A-Loan $500-5100.000.00 Bad Credit No Problem 1-
BOC-441-3012

FEDERAL LOAMS for small Busanessss pow Bvailable.
(BO0)TTT-E342 for free detaits.

BORROW 5300-5100,000 By Mal!! Free Detsils! Write
THE, Box 1058, Clearwater, FL 34617

BORROW £500-5100,0000 “Immediately.” On Signatune
Heap Forever! Credit-3J, Box 343, Tomball, TX 77377 .
1-800-Z26-T0Z): Ext. &,

MEED MONEY? Borrow $500 to Millions Quickly. Busi-
ness-Personal. Everyone Welcome. To Qualsly Request Free
Application. Wrile: JOP, Box 430, Botking, OH 45308, Call
1419) 595-1338

HAIRPECES Save § Write Perry King, 2730 Octavia 51
San Francisco, CA 84123

OF INTEREST TO ALL

BORRCW 5500 - $40.000' “On Signature!” 37% Elgible!
Fres Application: Malanal. Box T627. Long Beach, CA S0807

mmmm
TEED] Mewer repay! Fush long SASE: SMS, D-pl.
Box 1960, Cordows, TN 38018-1960. R
INTEREST FREE LOAMS! Personal, Auto, Home, Busi-
npss. Yes You Dualify| For Detadled Information Send $1 and
SASE To: MV.C.. 188 Tarawa Bled., TT-1. NC 28543

SAVE THOUSANDS OF DOLLARS In interest On Loans
And Morigages. Let Me Show You What Your Bank Won't!
G. 7. Consultants. P.O. Bos 28524, Phitadalphia, PA 19148

BUSINESS Loans Awailabse, 55000 1o $300,000. Write
Growth Entarprises, 25 Nichols Avenue. Cypress Hills, MY,
11208

SOLVE YOUR CREDIT PROBLEMS! Detsils 52 00-5&H.
Unicom Publications, 1012 Pape, Ft. Wayne, IN 45808

GOVERMMENT FINANCING Available Loans/Grants
$19.95 1-714-495-T547 (Recording) P-2

HUGE SAYINGS Eliminate Dealer Markups Free Trial
Battersas Wholasala. Terms Arranged. Call Toll Frea 1-800-
32311 E Or Wite: Lloyds-PMC. Rocktard, IL 81110

FREE HEARING AID CATALOG- Save 2 by mal! Write
" . 35658PM-11 Apache Piume Dr . Paimdale,

CA 93550

FREE Hearing Aid Catakog. All Models. Huge savings! No
saleaman will call Rhodes, Dept 31K, Brookport, IL 62870
1-B00-468-3 100,

CIMIARS, Tobacocs, Pipes, Chew Free Catalog Ere
Tobacca Co., 1828 Eucld, Cleveland, Ohio 44115

MAIL Order Tobacea Foll your own caparatta, pips chiw
and accessones. For free catalog write: Avermont Tobacco
Co., P.O. Box 2707, Owensboro, KY 42302 or call 1-800-451-
5449

FREE CASH GRANTS/UNBEATABLE DEBT CONSOLIDA-
TION HELP. Call 1-800-588-0042 Exi. 101 (52.D0'minule)

FREE PRIVACY CATALODG. Cash incomé opporunities
Hufing assels Secred loans. Mew wentity. Edan, Box B410-
PC, Fountain Valley, CA 92728,

" POOL TRICK SHOTS Becoma KING Of The POOL TABLE
And Laarn 200 “Somsa Never Seen Before™ Trick Shots Send
535 To: Brownies, P.O. Box 1020, New Castle, PA 16103,

POCKET KNIFE, ARMY TYPE, DOES IT ALL. 11 functions,
Stainless Steel. $12.95 plus $2.00 S&H. Gilt Mest, 4 Lens
Court, East Brunswick, NL.J. 08816

SAVE OUR ENVIRONMENT! 50 sasy things to do at hama
£3.00. Nev Marketing, Box 8195-208, Blaing, WA 35230

SAVE Thousands in Morigage Interest, Proven methods,
Workbook 5. Rafasl Jean, 1247-1 Knoasos, Whitehall, PA
18052

© INDUSTRIAL HAMND CLEANER With Bands.
‘Wall Mounted Dispensars. Wrile: S4-101 Lulula P, #¥-203,

Waipahu, Hewas 96757
ABSOLUTELY AMATING! Make Ball Point Pen marks
“Wanish'' from clothes (#127-M111); Increase Auto Engine

Litel (#241-M111); Valuabde tips for Frequent Travelers
(#318-M111), $3.99 each item, Send nama, addrass, lbem
Mumbser: Surmnmerton Press, 3983 So. McCarran Bivd, Suite
448, Feno, MY BIG02-T510,

OF INTEREST TO MEN

MEN'S GEMUIME BULL'S HORM COMEB - Hand made,
natural, lovely, non-static, durabbe, one year guaranty. Sand
$5.00. Brasiner, P.O. Bow 10756, Rockville, Maryland 20849
OTseE

CASH HOTLINE LOANS Up To Your Yearly Income. Fast
Approval With Proof of Employmant 312-565-0919

BORAOW BY MAIL Get $500-575,000 Quickly Mearly
Ewaryone Oualiies! Send for Free Application. MJP indusiry.
Biowe 537, Bronw, NY 104510531

PERSOMAL

PIPES, Tobacco, Cigars. Accessones. Crear 50,000 pipes in
stock. Free X2 page color catalog. Call Carey's Smokeshop
Tall Frea 1-600-998RIAR

“"EXPERIMENTER'" LABORATORY CHEMICALS
GLASSWARE, Catalogue 52.00. Established 1853
HAGENDOW LABORATORIES, 1302 Washingion,
MANTOWOE, WISCONSIN 54220

TRAVEL AND RESORTS

COLLEGE DEGREES, High School Diplomas. Authentic
looking. Free Catalog Dept. PM-133, National Certilicate,
125 13th Bt Brookbyn, NY 11215 [T18) T68-6803 (24 Howrs)
FAX 718-285-3400

FREE! REMAILERS LIST. AGENTS MEEDED. PS, Box
20858, Ban Antonio, T TB229

CONFIDENTIAL Mail Recewving. Forwarding Worldwida
MasiPost, 2421-M Praft. Chicago. lilinois 60645, (312) Té4-
[l ]

SAVE 50f% on hotels, conaaminiums & more. For informa-
tian send $1.00 fo: Hobels. 1718 "M~ 51, NW, Suita 288, Dept
B, Washanglon, DC 20036-4504.

TELEPHONE & SERVICE
TELEPHOMES old- new- sales- repair write Telephonas,

#6M, Simpson, PA 18407

HOW TO: Add lines and Extensions. Wire Oiid Wiring 1o
Modular, Install Wall and Desk Jacks. Change Batteries in
Cordiess Phones Send $7.50 1o. Nebwork Marketing, Dept
M, PO, Box BDd, Migiand, b1 48840

IMFORMATION., On anything Ferguson Resaarch
Spacialists, 8015 Wondside, Woodside Naw York 11377

Cla STEALTH KNIFE 51200, ADUTEC. Box 15068, Fi
Waith, T TE119

HERBS - Yohimbine Pau d'Acro Others Catalog §1.00
{Rafyndable) "One stop center.” Jude Herbs, Box 563 PM,
Huntinglon Station, WY 11746

BUYING Tungsien Carbide, Moly, Tantabum, Gold, Stives
Piatinum 1-800-121-6214.

INCREASE YOUR CREDIT - 250 Sources Many Chariook
Cradit Employmant Problems 1-800-T24-T833 X-311

DRUG RAID SEITURES: Buy Dirt Cheap! Cars. houses,
boats, computers: Saizures, Box 4309-A, West Covina, CA
aiTad

GOVERMMENT AUCTIONS DIRECTORY, ANY STATE
3500 to: Joa Wisike A Associates, Box 24106, Apple Valley,
MM 55124
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DEBTST BILLS PILING UPT Bad credil is no problem!
‘Wa'll heip! LicansedBonded. accapted §500-
$50,000. Mot & loan company. TCAC, Dept. PM, P.O. Box
PEIT, Birmingham, Alabama 35228 or call 1-800-868-0607.

DEBTST GET OUT WITHOUT BORROWING. Frea detatls.
Debis, Box 6304, Athens, GA 30604

HEALTH, VITAMINS
ARTHRITES - & recipe that halped me could help you Send
$3.00 SASE to: P.O, Box 1441, Calhoun GA 30703

QUIT SMODKING FOR GOOD! Mew. uberating method
$18.85 TR Inc.. Box 65, Mooers, NY 12858,

SKIM IRRITATIONS GETTING YOU DOWN Revolutionary
new product For mose information send SASE to: DM
Entarprise, 2847 Waslae Av. #1068, Honolulu, HI S6826

PSORIASIS Sutlerers Descouraged 7 Winle for Free impodr-
tant information that is heiping thousands. Pixacol, P.O. Box
11887-PM, Carroliton, TX 78011

WEARING APPAREL
KEEP WARM N SUB-ZERQ COLD—THE fhinest cold

UNSECURED paersonal losns 1o 850,000 00Business
Loans 1o $200,000,000.00, (301) 360-8278

sathar sport and work clofhing made in America since
1653, REFRIGIWEAR is now available faciory diract. Call
today lor fres catalog 1-B00-327-3198



5
:;wpmnqmuu mn-PnEﬂyund Camas, WA

GREENMHOUSES - Redwoaod Fibarghass Kits. HobbyCom-
meercial sizes. Free brochure Gothic Arch Greanhousas,
Box 1564-PM. Motele. AL 366X3 (B00) 628-4674

mmmmmmu
Equipment O Cormplicaied Procedures. Build From
Hardwane Store. Mstorials For Pland Send
#ﬁm*"'ua;’““- iy e

mmm.
TEXAS BBO Recipes. §500 LSASE. P.O. Box 25, Desr
Park, TH 775360005

HOUDAY Racipes, Entréss, Cookies, and Treats. 52 00
LEASE. Dan. P.O. Box 75, O'Fallon, MO 633656

CHICKEN KORMA SOUP RECIPE. Kindly send 54 1o
Faraway Foods, AR#Z, Powassan, Ontaro, Canada POH 110

SWEDISH PASTRY by natve Swade Dabcious Satfron

Bisng, Gingarbraad, Torts (cake), 8500 Can Jansson, 2184
Encing Ave., Redwood, A S4061,

BEEF JERKY from your oven! Tasty| §3.00 SASE Jurky,
Box 450038, Sunrise, FL 33345

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALOG OF BSUPPLIES. SEMPLEX, BOX 11478R,
MINMNEAPOLIS, MINNESOTA 55411

FREE CATALOGI GREAT PRICES! FAST SERWICE!
SEBASTIAN BREWERS SUPPLY, TT10 91 AVE. VERD
BEACH, FL 32067 1-407-589-6563.

WINEMAKERS - BEERMAKERS - Free lilustrated Catalog
- Fast Senace - Large Selechon - Visa'Mastercand - (216) 254
0242 - Kraus. Box TAS0-L. independence Missour 680594

SAVE MOMNEY. Make your own kehiua 34 00 FREE GIFT.
5. Lively, 1218 E Dallas, Chaftanooga, TH 37405

EMJIOY MOUTH-WATERING GREEK CUISINE. Soustakia
& Triki Sauce. §5. P. Logan, 38242 Fishar Street, Norih Bay,
Oniario, Canada P1B-2E1

HAND CRAFTED BEERS BY ¥OU FOR YOU. Brow Ha Ha
2AT-N1 High Stréel. Poristown. Pa. 19484 (800} 243.2820
Armytime.

HOMEMADE GOURMET PUZA| Crewte from scraich or
taka simpla shomcuts. $2.00 SASE. Julian, PO Box 2452,
Danvvilia. 1L 61832

FANTASTIC OME OF A KIND, PEANUT BUTTER CREAM
PIE RECIPE. 55.00. SASE BOX TH1587, WICHITA, K5 67278
1587

" DAD'S FAVORITE PEA SOUP.
“nmurn-mﬂ.mm u,n.
S1074, Derwar, CO BO2ST
mumam&m Unique Sauce, EAEE
$200, 204 N El Caming Real, Suitm E208, Encinitas, CA
S2024

ASHLEY'S Jerky and Sausage Recipes $3.50, SASE. 2T N
100 E, Hurricane, UT BAT3T

SiX Great Pecipes - Salna, Biscuds, Cookies. Prafines.
Etc., $5.00 to: GSF. P.O. Box 13562 Scotisdale. AT B5267-
2562

HEAYEMNLY OMELET, CHOLESTEROL FREE, ORIGINAL

RECIFE §3.00. Congdon. B900 SwW B Avence, Miami, Florida
43

ENGLISH Chrisimas Facspes - Essy, Lean and Delicious,
§5.00. BASE - AM. Lid., Biox 357, Finksburg, MD 21 048-0357

SCRIFTURE CAME Anna Lee's Delcious Recipe with
Scriplure References $3.00. PHAX, P.0. Box 3373, Granada
Hills, CA 91 384-0273

WINEMAKING, BEERMAKING, ETC.

FREE! LARGE INFORMATIVE CATALOG. Cottage
Brewing, Box 1227-A11, Dayiona Baach, Florida 32115

BEER, WINE make your own. Fres catalog. quality sup-
plies, axcollent fast sorvice. Baar & Wine Hobby, 180 New
Boston Sireet, Woburn, Mass. 01801, 1-800-523-5423

SEDUCE YOUR GUESTE wilh 30 of ITALY'S FINEST pasta
recipes $6.00 to: Tozzi, 1901 Brickall Ave. #4089, Miami, FL
33129,

FREE BEERMAKING BOOK -Catalog Finest Equipmant
Ingradients, Fasl Servica! 1-800-852-9545 5P, Box 784-P.
Chapal Hill, NC 27514

HOME SECURITY ai low cosl to you Plans for $20.00,
Assembled Units; Standand $60.00, Complate Deluxe $85.00,

£1.00 5&H. Haghdesert Security Systems. P.O. Box 802162
Falmdale, CA S3580-2182

BE SAFE From Crime! Sacrets of Home Security Free
Infal Mow Found Lands, inc.. PO Box 144504, Coral Gables,
FL 331 14-4504

microCOP Property Protection Kit includes 10 microDOTS
encoded with proof of ownership, 5 Warning Decais, inven-
fory, Satety Guidedines. Application accessomes. 529 95 plus
£2.00 S&H. Microdol Prodection Syaterms, P.O. Box 3384,
Motasulga, AL BABRE.

PROFESSIONAL alarm lawn signs! LSASE Sateguard,
2671 Springridge Circle, Lithonia, GA 30058

ALARM LITE PROTECT YOURSELF and LOVED ONES
BRIGHT LIGHT, BLASTING SHRIEK . BUY TODAY FOR
PROTECTION TONIGHT! Send check, monay order $5.85 +
1% sih, Walson Diversified vestments, 1835 Graham
Biwd ., Pittsburgh, PA 15235

BARKING ALARM Activaled by door burzer or obhar
inpul. Plans $§10.00. AL1 Box 113-F, Kinands, 5C 29355
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DEADLINE FOR ADS: Copy and paymant must ba in by the Sth day of the 2nd preceding month for the ssue in

which the ad &= o appear. Ses Head of Classified Saction.

HOW TO COUNT WORDS: Mame and addness must be inciuded in counting the number of words in your ad. Each initial BOLD FACE CAPS—$1.00 Per
of number used counts as 1 word: J.J. Smith, 224 West 5Tt Steet, New Yok, New Yok 10013 8 WORDS., Loy, ”M#““'
Iip codas are nol counted. Phone #; 2 WORDS, Symbols used as keys are charged for, City or stais count as 1 word ; )

sach: New Brunswick, New Jersey: 2 WORDS. Abbreviations such as C.OD, FOB, RPM, USA, PO, 5«7, | '$5000—8/F CENTERED HEADLINE

224 West 57th Street, New York, N.Y. 10019 Order
Claasified Advertising Dept. [212) 649-3167 w
_ ¥ _,-.n.-.:._- d
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' PREVIEW

COMING NEXT MONTH

America’s Newest

Top-Secret Aircraft

A sneak peek at the Air Force’s newest
spyplane that may already be operational.

Imports 92

A complete guide to what's new in imported
cars. Plus firsthand drive reports on the best
from Japan and Europe.

Adult Games

Videogames, that is. We compare the
newest 16-bit offerings, including Super
Nintendo, and review the hottest jet-fighter
simulation program plus the new CD
informational TV systems.

Bad News For The Bad Guys
Our in-depth report on the latest advances
in crime-fighting science. Learn about DNA
matching, computer-age progressive image
analysis, laser fingerprinting and more

To The Yukon In A Yukon
Torture-testing GMC's new Yukon
sport/utility in a 3000-mile trek toward
the North Pole.

Cherry Chest Project

Test your woodworking skills with our
challenging traditional solid-cherry chest of
drawers. It’s a beautiful reproduction that '
uses classic joinery technigues '
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Surprising
b Lasle.

- Amazing low price.
lNDT FOR l]IJAlITﬂ

SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal
Injury, Premature Birth, And Low Birth Weight.






