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Buckle up —togather we can save lives.




YOURSELFA REV¥SON),
PROMOTION? W14 31 b %,

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 its class.
With this power, of course, comes
responsibility: An available 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 2he new Crown Victoria 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.

NEW
CROWN VICTORIA

This One

LR RITA O
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AUTOMOBILES

It’s the year of rebirth for all-American

automotive styling. Plus:
¢ Engineering the '92s
@ Spy shots of the "93s and 94s
@ Concept cars in depth

97 Parts & Accessories Buyers Guide
Here are all the products you need to
improve your car.

SCIENCE/TECHNOLOGY

21 Tech Update
® \World's largest blimp lifts off
® A plane that maps forest fires
@ Latest SDI developments
® Boeing's future Mach-2 airliner, and more
45 The President’s New Plane
State-of-the-art setup lets President Bush and
his staff respond to any crisis on the fly.
118 Science
Viewing the Titanic in a new light.
122 PM Video Series: The Technology Of War
A review of America’s New War Machines.
127 Discovering Columbus
PBS’s new documentary takes you on an
incredible journey back 500 years.
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HOME IMPROVEMENT

49 Home And Shop Journal
#® Shop Project: Butcher block table
® Landscaping: Tree removal
® Tool Test: Disc/belt sander
® How It Works: Fluorescent lamp
® Home Improvement: Weatherstripping
57 Appliance Clinic Answers to fix-it questions.
63 Homeowners Clinic Home maintenance Q&A.
BOATING/OUTDOORS -
30 Comparison Test: Mountain Bikes
We compare six high-tech bikes that cost less
than 51000,
114 Boating Tunnel-boat racing with a champion.
ELECTRONICS
34 Long On The Range
Get creative and zoom with Canon’s new
breed of advanced video cameras.
120 Electronics Rechargeable batteries get a new
charge, Samsung’s watchdog robot. and more,

Small-screen TVs with big-picture guality.

L
10 Letters 130 Contest Winners
16 Time Machine 152 Coming Next Month

POPULAR MECHANICS ® DCTOBER 1991

Downloaded and transformed by the Michael, UB3ABZ



EDITOR'S
NOTES

@ There was a time when concept cars, or “dream cars,” as they used to be
called, were just that. You saw them in a car show and you dreamed about
owning one some day. You saw the cars of the future and you drooled. That
still goes on to a certain extent. You can still go to a car show and drool over
the cars of the future. But the difference is that, recently, many a concept car
you see in car shows and ines turn out to be the way the actual produe-
tion cars look—or at least they're so close that you can hardly tell the differ-
ence. So you have to look at concept cars in a whole different light nowadays.
You'll probably be driving one in the not-too-distant future. A perfect exam-
ple is our cover car, Chrysler’s Eagle Optima. Now take a look at the spy pho-
to on page 90 of this issue. Look at Chrysler’'s yet-unnamed "93 LH sedan,
Close? You bet. Buy one of these and you'll just about be driving the Optima
concept car. This is a round- |
about way of calling your atten-
tion to the fact that you're hold-
ing in your hands our annual
new-car issue (domestics, with
imports to come in the Decem-
ber issue). But this is not just
your usual new-car magazine
article. As is our usual practice,
we've gone the extra mile for
you, We bring you not only a
complete report on all the hot
new '92s but also spy photos of
the '93s and '"94s, and a closer
look at the latest concept cars
that surely point the way to
what you'll be driving in "85 and
'96. Our new-car cOverage was
compiled by the automotive de-
partment's editorial team led by
Automotive Tidltor Tony SWAN sothere iwas, forced to drive apiethora of ‘92 Cor-
troit Editor Jim Dunne, Assa- m" w“ hmmmxngx L.
ciate Automotive Editor Mike :

Allen, West Coast Editor Rick

Titus, Contributor Don Chaikin and even me. Coverage begins on page
71. . .. Have you seen President Bush's new Air Force Oneon TV yet? It'san
incredible aireraft, a huge 747 that has been converted into a flying White
House. Get a detailed look in this issue on e 45. . . . Biking isbig. And
mountain bikes are the most popular type of bike these days. These fat-tired
flyers have been on our pages before, but our article on page 30 is the first-
ever wheel-to-wheel comparison test of the latest models. If you're thinking
of going biking, don’t missiit. . . . It's fall, and you're probably already start-
ing to button up for the winter. Before you do, you'll want toclean up the yard,
dispose of all the fallen leaves and trim back any bushes and trees that need it.
And what better time to consider that big project that you've been putting off.
Yes, the tree. It's been dormant for several years, or it has become more of a
nuisance than a thing of beauty. Why not take it down? While we don't really
recommend that you do it yourself, our article in this issue will give you some
real m%ht into how the pros doit and what you should expect from a tree sur-

EEOn. next time.

Oldham
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\demiinistrtive A i Claried
Asmst. to the Editor A. Novak
Reader Service Department

Munager Norah 1. Golad

Editorial Offices
224 West 57 5t.,
MNew York, NY 10019

We cannot be responsible for loas of

unsolieited queri uBETipts,
photos. For :nguum m:mut be mzm—
panied by adequate postage.

;u‘ new or
nmm ardertake fulfilment of that ordes o e to

prirvicke the frst-copy defivery either to the Postal Service o
exnrnt be done, you jpreenpthy notified L]
date that will begin your sulweription, with & requeest fir sy
hnmmﬂhuﬂmwﬂm haee pdl:lfn
- i
hnﬁﬂmﬂdmiuhhmm
Dk, TA & ;ﬂﬂ j-&:tﬂ-ﬂﬂ-h-ﬂ-
your madling when writing to = or renewing your
-ﬂ-:m-ﬂﬂ-:qﬂ.m" i Uﬂdﬂﬂ-hﬂp'—-
o, lrmnﬂr 14 fior twn yesrs. Cansds snd all
other kil () fizr each your
Lren thin nddress for orders & incuiries. POFL-

;i ol
= S S o
in the ard af min and work
Populer v Mm_’i e -
-#!:I nnnh:p;p-.:r
marsrfictured pﬁmwmﬁh
fircem i o pubilished in thin i

POPULAR MECHANICS & OCTOBER 1991



&

JOIN THE NA

Just how much it pays is up to you. But qualify and you
could earn up to $25,200 for college® from the Navy College

Fund and Montgomery G.1. Bill.

And if the thought of that much money for your educa-

tion excites you, there’s more,

Like high-tech training on some of the most sophisticated
equipment in the world. In fields as exciting and diverse as avia-

Comeirise vour ediscation with the Novyv. (hiclidy md eem
up to 325,200 tosvard coflege or vocational training.

tiﬂn y EIEE ’[[‘HI‘IIEh, e IE com ITluﬂi- The Navy nﬂm}wham.ls-un Im:n:m;m some of the
¥ hattest technslogies eround tadiry, [ike working en this
cations and healthcare. iy g

More still, there’s the challenge, responsibility and growth

potential that colleges and companies just can't offer a person
your age. Add it all up and you've got the Navy College Fund:

Morct frcalless. Skillefor i
o T:lil-':?o ;glflavj,' IRS c :urit::: today. NAW
Or call 1-80032-NAVY. COLLEGE

You'll find it really pays. Because
in today’s high-tech Navy, you only go one way: Full speed ahead. FU ND

*UTp o £25.200 in comjunction with the Mimtgomery .1 Bill end four vears of active duty.
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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 Dniver 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
s Die-cast aluminum housing
s User-friendly features
We believe so strongly that
you'll be satisfied with
PASSPORT's performance that

PATSPORT progicer all
My rerelar warming
Serhires your nesd It's
vl rmall encuph o
.n"ﬂ mﬂymhadﬂ'
Pochet, m you can ke
PAGSPORT with you
whiriter jou o

each purchase comes with a
30-day money back guarantee,
Use PASSPORT where performance
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 a hurry?
No problem. Order by 8:00pm
EST Monday-Friday, and we'll
ship your order via Federal
Express for only $14.95. You can
have PASSPORT in your car
OMOrow.

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

0 B

Mujor credit curds accepted

PASSPORT $199 . gy

i resicdersts add § 7% sales tax. Prices higher in Canada.

ESCORT
P Department 206801
(ne Microwive Plaza
Cincinmati, Ohio 45249

ESCORT.

The world's most advanced radar deteciors.

ONLY SOLD DIRECT FROM OUR FACTORY TO YOU

o o




16 mg. “tar”, L1 mg, mcotine av. per cigarenz by FIC method.

WAL REYNOLDE TOBACCO CO,
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“The PM Econo Caper”
caused me to do some caleu-
lating. You were on the
road for 84.5 hours and
used $63.84 worth of gaso-
line. When Dan Gurney
drove the Ferrari Daytona
3656 GTB4, he was on the
road 35.9 hours. He got
12.5 mpg. Assuming a 15%
premium on the cost of gas-
oline for the Daytona, to-
day they would have to
spend $312.55. Thus, you
gaved $248.71 for 48.6
hours more time on the
road. This works out to
about $2.56 per hour for
each of you.

There are a lot of safety,
environmental and legal
questions ignored by the
above. However, on a
strictly time-versus-fuel-
cost basis, faster is the bet-
ter value. If we wish to mo-
tivate people to pursue
better gas mileage from an
economic basis, then the
price of fuel will need to in-
erease dramatically.

JAMESE. GRABER
LOS ALTOS, CA

It is possible to drive the
same route across the conti-
nent for less than $50. I se-
lected the car with the sec-
ond highest gas mileage,
the Honda Civic CRX HF,

Lette et to editi
hngtiigig‘;ﬁﬁ?ormﬂ. e

LETTERS

a 2-seater known not only
for fuel economy but also
forits estimated low-depre-
ciation rate (half as fast as
the Geo) and occupant colli-
gion protection. Although
the CRX was rated at only
58 mpg'hwy, I usually ex-
ceeded that, and not just on
the freeways. The CRX
also does not seem to have
the rough edges ascribed to
the Geo. Although it has no
back seat, two of us trav-
eled for two weeks, camp-
ing out with full luggage,
sleeping bags and two 3-

rson tents, and did not

eel crowded.

It may have cost you only
$65 worth of gas to drive
across country, but how
much did you spend on that
paint job on the side of the
car? ROBERT BLAKE

FLAGETAFF, AZ

I haven't had the opportu-
nity to drive from coast to
eoast like Tony Swan and
Mike Allen did, but I do
have a similar story totell. 1
drove my 1986 Ford Tempo
diesel 5-speed from Kane,
Pennsylvania, to Moose-
head Lake, Maine, and
back. Included in my trip
was a lot of backwoods driv-
ing. The total miles I put on
my car was 2833, just under
Swan and Allen’s 2993
miles. My miles-per-gallon
ave was 51.4 compared

to the high 56.2 of Swan and
Allen. Someday, I hope to
travel across the country.

10

But for now I'll have to keep

reading about the travels of
others.

VINNIE MAROLD

KANE, PA

Since the boys were out for
a mileage and economy
test, and they averaged
56.2 mpg when they filled
up with ethanol, why didn't
they useit for the rest of the
run? Since it's the cleanest
burning fuel so far, I think
more people should use it.
There seems to be a lot of
talk against ethanol on the

with regular unleaded, I re-
alize we don't have enough
ethanol to run all cars on
85%. But if most were run
on the 10% ethanol now
available, we'd sure cut

down on air pollution.
OMAR A. STROMME
BINFORD, ND

Saving Lives

Your articles on the long-
term test cars were timely
for me, as I had just pur-
chased the Chevrolet Blaz-
er 5-10 4-door 4x4. As you
can see by the photograph,

Reader Paul Allsop’s Chevy Blazer 5-10 saved his life.

part of oil and car compa-
nies. Yet ethanol doesn't
harm any part of the fuel
system. In North Dakota,
there is a ecar with a small
attachment on the carbure-
tor that runs on 85% etha-
nol. It gets the same mile-
age and performance as

my Blazer went through an
unscheduled test in the
form of a front-end eolli-
sion. Through the fault of
another driver, my son and
I were almost killed.
Though the Blazer sus-
tained considerable dam-
age, it protected its passen-
gers. The vehicle was en-
tirely replaced by insur-
anece, and because of m
confidence in North Ameri-
can cars, | replaced it with
an exact copy.
PAULJ, ALLSDP
WINDSOR, ONTARIO

Pool Project

Here is the result of a school

year's worth of work by one
{ Ploase turn to page 12)

POPULAR MECHANICS & OCTOBER 1991
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LETTERS (Continued from page 10)

of my students, Cliff Reinhart, a ju-
nior at Lakota High School, Kansas,
Ohio. The plans for the pool table
were followed from yvour December
'89 issue (“Rack "Em Up,” page 74). 1
thought your readers might enjoy
seeing a top-quality project built from
one of your great plans.
ROBERT GASTEIER
INDUSTRIALTECH TEACHER
KANSAS OH

Bursting The Blimp?

Whoever briefed you on your cover
story “Rebirth Of The Blimp" must
have surely inhaled too much helium.
It appears there is always another

If we want a less-polluted world with
less wars, the United States must
start making modern dirigibles.

These air carriers could get their
500-ton cargoes of passengers and
goods anywhere in the world. The di-
rigible would be a safe, quiet replace-
ment for the terrorist-prone, unsafe,
noisy, uncomfortable and aging air-
plane. A study by the Air Force indi-
cated that it would take four daye for
an 800-ft.-long blimp to deflate after it
was bombed or attacked. These diri-
gibles could also replace the collapse
of America’s former sea-going ship-
ping industry.

It's about time we manufacture

magazine if this trend continues.
JOHN TAKACS, DO,
PORTLAND, OR

If you expect to protect the sensibil-
ities of your patients, the covers of our
magazine are small potatoes. You
better look into blocking out the en-
tire world for them. That's where the
real assualts on their sensibilities are
coming from. —Ed.

The Must-Know Man

Thanks so much for considering my
entry to the Must-EKnow Man Contest
worthy of recognition. It inflates
one's ego a bit to feel that someone

generation of
military and ci-
vilian “experts"
who have tolearn
for themselves
the limitations of
large blimps.
Ask the WWII
fleet airship pi-
lots, who are not
financially in-
volved in today’s
blimp promo-
tions, how effec-
tive these large
blimps were in
severe storms,
ice or snow, Then
ask them how
much lift the
blimp has at
10,000 ft. Storms
are fights for sur-
vival, even at 500
ft. The large
blimp's Achilles'
heel is weather,
and that situa-
tion is not likely
to change. The
larger the blimp,
the greater the
problem. Some
see the blimpasa

hoenix, rising

P.B. DON'T MEAN:

POLYNESIAN BOBSLED

else thinks a per-
son's ideas have
some real merit.
Keep the con-

tests coming!
RICHARDP.
BLINK
KERNERSVILLE,
NC

Wind
Power
I was elated to fi-
nally read a re-
port on the wind-
wer industry.
was recently
graduated from
the University of
Cineinnati’s Col-
lege of Applied
Sciences, where
my senior thesis
involved the de-
sign, fabrication
and testing of a
wind turbine.
“Blowing In The
Wind"” provided
an excellent
overview of the
pros and cons of
wind power.
There can be no
doubt that the

rom the ashes,

But its future is really only with the
California condor.

PHILIFW. NICHOLAS

LAKE SAN MARCOS, CA

I must take exception to the headline
that says the Navy is building a nucle-
ar-powered blimp, It wasn't until the
last three paragraphs of the article
that I discovered this was preliminary
work, or should I say wishful thinking
on the part of Westinghouse.

This type of miginformation is bet-
ter left to the professionals of the su-
permarket tabloids.

FRANK ROBINSON
PIERMONT, NY

modern low-fuel-cost dirigibles.
CHARLES LEE KEETON
NEWORLEANS, LA

I have enjoyed your magazine for
many years and keep it in the waiting
room of my office, Over the past six
months, however, dramatic cover pic-
tures have presented too much of a vi-
olent and militaristic theme to be con-
sidered acceptable.

I have had to refrain from keeping
these magazines in the waiting room
to protect the sensibilities of some of
my patients and will probably not be
able to continue subseribing to your

time to actively
pursue alternative energy is now.

I hope through recent world events
and articles such as yours that the
United States can start to realize the
need for elean, natural energy sources
before it's too late.

BILLMEYER
CINCINNATI, OH

Dinosaur Debate
“Why The Dinosaurs Died" showed a
gross lack of objectivity in selecting
such a title, for it was totally mislead-
ing and one-gided.

By presenting the cosmic-zap the-
ory as the only viable explanation for
the cretaceous extinction event, you

POPULAR MECHANICS ® OCTOBER 1991



mislead readers. There is another

less-spectacular theory that is much

more plausible and supported by a

Fregundemm:e of evidence from the
ossil record.

Today, we are witness to a great
extinetion on the same seale as the di-
nosaurs. It has been caused by loss of
habitat and inereased competition
with transcontinental migrators
{(Homo sapiens). No meteor is neces-
sary to explain this particular mass
extinetion, and I'm sure one will not
be necessary to finish the job. It may
be appealing to imagine the great di-
nosaurs going out with a cosmie bang.
But it is much more likely that they

knock U.S. car manufacturers, and
thinks imports such as the Honda
Aecord are faulty. He just got very
lucky.

The fact is, the 1985-"87 Olds 98,
overall, have a reliability record much
worse than average, while the Honda
Accords, as well as most other Japa-
nese cars, have a much-better-than-
average reliability record overall,

It is always possible Lo come across
aJapanese car that is a lemon, but the
chances are far greater in the typical
American car—at least the ones built
without Japanese help.

Another reader, John T. Hart,
thinks that owners of Japanese cars

competition, American cars would be
even worse than they already are.
Inthe meantime, I'm sold on Honda
and Toyota.
RICHARD ZIMMER
BREMERTON, WA

[ can't let John T. Hart's letter go un-
challenged. He seems to say that oth-
erwise-loyal Americans lie to rating
organizations to justify contributing
to the degradation of American indus-
try by buying Japanese automobiles.

Just who is doing the rationalizing
here?

[sn't Hart trying to justify buying
lower-quality cars from American

simply faded

away with a

whimper.
DONALDPIER
LAMESA, CA

No proposed ex-
tinetion mecha-
nism, asteroid or
volcanism, can
account for the
extinctions of di-
nosaurs unless it
can be coupled
physiologically
to the organisms
that became ex-
tinet. For the im-
pact “casting the
entire planet into
darkness,”" I
have searched
for evidences of a
global blackout
and refrigeration
at the time of the
dinosaurian ex-
tinctions since
1980, and have
not found any.
Your one-sided
coverage of the
astercid/voleano
debate can only
mislead a public

DOES MEAN:

LOTS OF REAL PEANUT BUTTER

manufacturers,
hence reinfore-
ing and prolong-
ing the stagnant,
uncompetitive
state of the auto
industry in this
country and also
penalizing him-
self in the pro-
cess? Given the
strong anti-Japa-
nese sentiments
in the United
States, doesn't it
seem more likely
that Americans
would give their
own products
more benefit of
the doubt? Cer-
tainly, John Hart
seems to.
DAVID L. FLORO
WINSTON-
SALEM, NC

This iz in re-
sponse to the let-
ter stating that
American-made
cars are junk. As
the proud owner
of 1985 and 1988
American-made

that is growing
distrustful of science and journalism.

DEWEY MCLEAN

PROFESSOR

VIRGINIA POLYTECH

I am disappointed that you didn't
mention the names of the two hikers
who discovered Seismosaurus. One
was my son, Jan Cummings, of Albu-
querque, and the other was Arthur
Loy, also of Albuguerque.
LUCILLE CUMMINGS
SALEM, OR

Japanese-Americans

Jack Hartley is proud of his 135,200-
mile "87 Olds 98, is tired of how people

POPULAR MECHANICS ® OCTOBER 1991

lie or exaggerate the good points on
surveys about their cars, and that
people who buy Japanese cars have
contributed to the degradation of
American industry,

What makes him think that Ameri-
can car owners don't do the same
thing because they are ashamed to ad-
mit that their American car is riddled
with faults?

As far as contributing to the degra-
dation of American industry, he
couldn't be further from the truth. As
long as American car manufacturers
face superior foreign competition,
those companies will continue to
strive for better cars. If it wasn't for

cars, [ will tell
you that neither are junk. The quality
of American cars improves every
model year, In many cases, the quali-
ty equals or exceeds that of the Japa-
nese, American cars will only contin-
ue to improve and once again be
considered world-class vehicles if
Americans buy cars that are made by
Americans,
KEVINJ. BEGLEY
SALEM, MA

Let’s not forget that Hondas are made
by Americans in Qhio, Toyotas and
Nissans are made by Americans in
Kentucky, and Kawasakis are made
by Americans in Nebraska, —Ed.



GOODYEAR WRANGLER RADIALS.

BUILT FOR GETTING YOU AROUND
THE BIG CITIES.

Just a few words in favor of happy if he never saw pavement again,
Goodyear Wrangler radials: You'll also find Wranglers that combine on-
Sunsets, sand, hills, rocks, and off-highway capabilities. Plus Wranglers for
national parks and TGIE towing. And quiet Wranglers for in town or on
Or, putting it another way, the highway.
Wranglers can make vour fun And remember, Wranglers have been consis-
times even more so. tently chosen as original equipment by top
iy s weediial For one thing, Wranglers are  4-wheel-drive manufacturers like Chevrolet, Ford,
i l_rl'-"lllljll:.l"-ll:l:lh mw  [ACE PrOVEN. Th.c same tough, R;m.gc Rover ;131d Jeep. . .
steel-belted design that con- Goodyear Wrangler radials. There'’s nothing like

them for gemting you around—or
through—the big cities.

TREAD LIGHTLY!

ON PLBL |'L AND PRIVATE LAND

quered Baja and Barstow is
in every Wrangler radial.
For another thing, each
Wrangler tread pattern is
built for exactly the kind
of action you're into. Use existing paths. Don't
There's the Wrangler MT : - . forge new ones. Let’s keep
for the off-roader who'd be 8 i ST VO America beautiful.

Gondvear Wraneler radials awe the choice of ten-
timee aff-road charrpion: Walker Frans.




Wranpler tread
designs and sieel-
belted construction
tiake you where
you wani to tow,
And back apain.

Goodyear Wranglers' tough tread and
steel-belted construction mean they'll go
the distance.

‘ Goodyear wins
the most important
L tests of all.

Jeetr Wrangler Resegade

They all use Goodyear Wienglers as ang-
imal equipmient. Good masons you shodd

consider Wranglers for your velicle.
GOODSYEAR

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




TIME MACHINE

75 YEARS AGO: OCTOBER 1916

Piggyback Plane
Since Allied biplanes were
zgeroing in on Zeppeling, ru-
mors flew that Germany was
preparing an aerial battle-
ship, a monster triplane with
a 146-ft. wingspan. Wild re-
ports held that a small mono-
plane would hop from the
big plane's back to deliver
bombs, while the parent air-
eraft warded off fighters. Al-
though the Germans had
test-flown the triplane, the
story went, they couldn’t fig-
ure out how to reunite the
small plane with the mother-
ship.

50 YEARS AGO: OCTOBER 1941

Battle Train

The arteries of armies, rail-
roads saw some of the earli-
est uses of mobile armor. The
Corps of Engineers built an
armored car pocked with ma-
chine-gun ports and a 3-in.
gun that reared from a super-

structure. Designed to patrol
rail lines and guard bridges,
the car came with a crew of a
dozen and could also hold a
company of infantry, The
corps used it to shuttle con-
struction gangs ahead of ad-
vancing forces,

WINGS OVER THE ANTARCTIC

POPULAR’
Mﬂ TMNILS

MALGATINI

Rolling Thunder
Although Pearl Harbor
lurked two months in the fu-
ture, American defense pro-
duction was already gearing
up. The first towed 1556mm
field guns rolled out of Chica-
go, and 300 Bofors anti-air-
craft guns flew out of Detroit
every month. Meanwhile,
half-track scout cars with
75mm cannons joined the
Army's mobile anti-tank
forces, On our cover, we con-
ceptualized a self-propelled
howitzer, planting a 105mm
gun on an armored turntable
that bolted to a tank body.

HI:H:II Heads

Dynamite and jackhammers
had been rattling the Black
Hills for 14 years, but now
Mount Rushmore was all but
finished. Workers carved

] whlIE hanging on s]mgsm—

vented by the monument's
designer, Gutzon Borglum.
Despite several falls, no lives
were lost during the monu-
ment's carving.

i e
= Changsng Big-Time Foathall

Sign Of The Cat

Ford prowled into uncharted
territory with the new Mer-
cury Cougar, a blend of Mus-
tang flash and Thunderbird
plush. From the side, the
Cougar looked like an over-
fed Pony car, but its real
trademarks lay fore and aft.
Night drivers could spot the
big cat a mile away, with ita
sequentially flashing tail-
lights and its headlights re-
tracted behind a full-beam
waterfall grille. Only a V8
could power the heavy
coupe. Options ranged up to
390 cu. in.

Touchdown Tech
Super Bowl [ was set to kick
pro football's popularity sky-
high, but the sport had al-
ready acquired big-money
techno-trappings. For exam-
ple, the Redskins hired

a defense contrac-

tor to run statisti- fe
cal analyses of
opponents’ of-
fenses. The Jets
put loudspeak-
ers in Joe Na-
math's hel-
met go the
wide receiv-
ers could hear gy §

his audibles. And the Giants
rigged tackling dummies
with accelerometers. ™

POPULAR MECHANICS » OCTOBER 1591



Toatruck world
hu for
anysmall jump
in horsepower...



Dodge ¢

Introducing the new
Magnum Series Engines.

Truck owners are a power hungry bunch, But
while most truck makers are content to throw
them an occasional morsel, Dodge offers up a
veritable feast. Presenting the Magnum Series
Engines. V-6 and V-8 gasoline-powered engines
with new sequential multipoint fuel injection for
more power and torque. Plus the mighty Cummins
Turbo Diesel with new charge-air cooling.

The new Magnum V-6.
44% more horsepower.

Now with 180 horsepower, our 3.9L V-6 has
become a real powerhouse. When practically applied

through the wheels of a Dodge truck, that means
more power to help you haul important cargo. Like
dirt bikes, camping gear or a load of lumber. So
you get more out of any Dodge truck it goes into, If
you're looking for real power and torque, this V-6
gives you a full helping of both.
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The new Magnum V-8.
35% more horsepower.

This 1s big news if you need the power of a
V-8. Because this new Magnum delivers an
impressive 230 horsepower. And, with increased
torque, it brings 280 Ibs-ft to bear against what-
ever you want moved from one place to another.
Whether your cargo goes in your truck or follows
behind on a hitch, this is the power plant for
heavy loads.

The new Magnum Cummins Turbo
Diesel. More torque than any
other diesel pickup engine.

A huge 5.9 liters of pure pulling power.
That’s what the Magnum Cummins Turbo Diesel
is all about, Its incredible 400 Ibs-ft of torque
translates into full-size pickups with massive
towing capacity. And now it comes with a new
charge-air cooling system designed to deliver
excellent fuel economy and a cleaner burn.

5.9 Magmum Crmmeins Turles [ Hesel




A Simple Promise:

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

It’s the simple truth. Today’s Dodge pickups,
Ramchargers, Ram Vans and Ram Wagons are a
force to be reckoned with. And that’s no idle boast.

Put the mid-size Dakota with an available
Magnum V-6 up against any compact pickup
from Ford, Chevy or Japan. In terms of horse-
power, there’s just no contest. And with 2,550 Ibs
of payload capacity available, those compacts
can’t possibly compete.

Or choose a Dakota with a Magnum V-8
under the hood and you’ve got a mid-size with
more power than standard half-ton Ford or Chevy
pickups. And with 6,900 Ibs of available towing
capacity, it even pulls more, too."* Quite simply,
it's the best all-around pickup you can buy.

But for the most available towing power, no
full-size diesel pickup can pull off more than the
Dodge Cummins Turbo Diesel. It offers you up
to 11,900 pounds of pull. So if you want some-

Corregt at limp of printing,

Iﬁﬁ_w‘@# s n e oF e
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thing moved, just tie it up to this brute. It plain
out-torques and out-tows Ford and Chevy diesel
pickups.” And it can out-carry them too, with up
to 4,869 Ibs of available payload capacity. No
wonder the Dodge Cummins Turbo Diesel 1s the
hardest working diesel pickup you can buy.

Every one of these Dodge trucks gets powerful
protection, too. Our unbeatable 770 powertrain
warranty is standard. While diesel models get a
7 year/100,000 mile engine warranty as well.”

So it’s clear. Only one truck line offers you
all these powerful advantages plus new Magnum
engines. Which means choosing a Dodge truck is
simply the best decision you can make. Period.

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

Advantage: Dodge amm
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TECH U-DAIE

News Of Tomorro

WEEKSVILLE, NC—
Boosted skyvward by its twin
vectorable thrusters, the
Westinghouse Sentinel 1000
has flown for the first time,
The 220-ft.-long blimp will
test technologies for enor-
mous radar surveillanee craft
sueh as the Sentinel 5000
depicted on the cover of our
Aupgust 1941 izsue,

The 1000's maiden Might
began at 7:07 am on June 26,
It flew for 2 hours and 5 min-
utes, reaching a speed of 30
knots and an altitude of 1000
ft. Test pilots uzed their side-
stick controllers to move the
tail control surfaces to full
deflection, and reported no
problems with the fiberoptic
fly-by-light control system.
They also gave the ducted
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World's Largest Blimp Lifts Off

fan thrusters a workout, ro-
tating them through their
full 210" range of motion,
The airship's flight test
program will include devel-
opment of new devices aimed
at reducing the ground crew
required to land and launch
the dirigible. Among these is
a truck equipped with a tele-
scoping mooring mast, Lead-
ing the blimp along by the
nose, the mast truck works in
conjunction with two smaller
vehicles called Unimogs.
These Mercedes-built utility
trucks are equipped with
automatically tensioned eloc-
tric winches that hold the
blimp's side tie lines to stabi-

Efitewr Abe Dare
Assistant Editor Greg Pope
Contributors: Mile Fillon, Cliver Fultz

w's Technology Today

- _...._—-.-.-_-1_"':'--_1'--*l‘-'.;:';'-__""'_l" Ly oy

follow-on Sentinel 5000,
which will be 10-times larger
in volume, is expected to
make its first flight in 1997,

lize it during ground transit.

Westinghouse hopes to
have the Sentinel 1000 FAA
certified by next spring. The

Hi?hli hts This Month
]

News For Firefighters—Plane
maps forest blazes.
B Airlifter—Hover barge sets new standard
for mega-payloads.
B Wet Concrete—Huge vehicle paves canal
underwater.
Bl Hit To Kill—Latest SDI developments
advance sensor and rocket technologies.
M Supersonic Style—Inside Boeing’s future
Mach-2 airliner.
B Power Of The Press—Record-breaking
machine bends steel with oil.

POPULAR MECHANICS ® DCTOBER 1991

{More Tech Update on page 22)
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Fire

PASADENA, CA—Forest
firefighters may soon get hot
updates on their progress
from airborne seouts using
NASA technology.

In the mountains north of
Los Angeles, the U.S, For-

tem ealled Firefly, created at
NASA's Jet Propulsion Lab-
aratory.

A twin-engine turboprop,
eruising at 3000 to 15,000 ft.
trains an infrared line scan-
ner on the inferno. The in-
strument, which measures
heat intensity, routes its
data to an on-board comput-
er, There, the information is
georeferenced with coordi-
nates from GPS satellites
and overlaid onto a digital
map. The computer then ra-
dios the fire map to a fire co-

TECH UPDATE

est Service is testing a sys- §

s _%_ ._'_1;__.

ordination camp on the

ground.
In previous systems, fire-

fighters had to wait for hours
for photographic film, then
interpret the images visually

to gauge flame intensity,
Meanwhile, NASA's
Ames Research Center,
along with private company
Terra-Mar Resource Infor-
mation Services, is develop-

g ingasimilarsystem designed

for altitudes ap to 25,000 and

.: d 20,000 ft. The sensor at the
| heart of the Ames system

could eventually look down
from a high-flying ER-2 re-
connaissance aircraft for
wide-area coverage.

§ Firefly turboprop [above|

maps blaze in real time. Ames'
scanner |left) penetrates smoke
to highlight hot spots.

FORT STORY, VA—A
maodular vehicle has floated
aff with a 1.5, military air-
cushion payload record, tot-
ing a 130-ton crane
over land and water
to a waiting ship.
The Army platform
lifted the record
from a Navy Jeff-A
amphibious assault
eraft, which hauled
105 tons in 1984,
Towed by an
LCU-2000 landing
eraft, the vehicle
offered a demon-
stration of the
Army's new Pon-
toon Air-Cushion
Kit. PACK consists
of a pair of lift fans,

22

Heavy-Duty Hover Barge

two diesel engines, a light-
weight air-trapping skirt
system and hardware for
mooring and towing. With

the PACK kit, a erew of four
can convert an Army pon-
toon barge into an air-cush-
ion platform in 8 hours. Vehi-
cles that can pull a PACK
barge over land and water

range from an LCAV-30
hovereraft to bulldozers to
CH-4T helicopters.

The Army’s Troop Sup-
port Command developed
thl,‘ sysiem L0 MOVE CAPgO

g from ships to roads
if combat closes
down port facilities.,
A PACK vehicle
can negotiate 5-fi.
seas, coral reefs,
swamps, raw
beaches and other
aavere conditions,

Engineers plan
§ to modify the

PACK skirt system
to boost payload
above 140 tons.

Pulled by LCU-2000,
PACK barge carried
record 130-ton crane
for 5 hoirs.

PR ILLUSTRATION BY ED WALIGLIRSKY

(More Tech Update on page 24)
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PM LLLSTRATION BY ADOLPH E. BROTMAN

One-Step
Canal Liner
YUMA, AZ—How do you

lay concrete along a desert
irrigation canal without

erope?! The Bureau of Recla-
mation faced this problem at

ern California, and solved it

Gomaco Corp.

the Coachella Canal in South- |}
with a unique vehiele built by m

The self-propelled paving |8
= 21

cutting the flow of water to B2 i

machine spanned the 108-ft.
canal and planted a 3-in. lay-
er of concrete over a sheet of
PVC plastic. The machine
used the slipforming tech-
nique, by which concrete
flows continuously into a
mold that's dragged slowly
along a surface. A gel-like

crete from washing out un-
derwater.

After u dredger smoothed
the eanal bottom, the paver
slipformed half the canal's
width in each pass.

Having succeeded with a
1.4-mile streteh of canal, Bu-
reau of Reclamation officials
are congidering underwater
slipforming on a wider seale.

additive prevented the con-

ALBUQUERQUE, NM—
Engineers at SBandia Nation-
al Labs now appear to have
tamed the most efficient so-
lar thermal device vet built.
Called a reflux pool-boiler
receiver, the device lies at the
focus of a huge mirror. Con-

centrated sunlight boils sodi-
um inside the pool boiler. So-

Super Solar Boiler

dium vapor bubbles out and
transfers the heat to a Stir-
ling-eycle electrical generator.
Operated at more than
1406F F, the system is so sen-
sitive that if the Sun slips in
and out of clowds its temper-
ature can swing by 400° F,
fatiguing the stainless-steel
dome that contains the lig-
uid sodium. And
what's more, the
sodium often boils
explosively, exae-
erbating the vary-
ing temperature
fluctuations.
Sandia solved
the problems by
adding xenon to
the boiler and pit-
ting the inside of
the dome with mi-
erocavities. These
B modifications en-
§ courage vapor
bubbles to form
evenly.
The total buil-
er system, includ-
ing Stirling en-

WRIGHT-PATTERSON
AFB, O0H—To quicken turn-
around time for combat air-
craft, the Air Foree has
launched a drive to replace
refueling erews with robots.

An Autonomous Robotic
Refueling System, or ARRS,
should cut jet-servicing time
by about 50%, the Air Force
estimates,

International Submurine
Engineering, a Vancouver
roboties firm, will build a
prototype gantry shaped to
fit into a standard flow-

. gine, should be
Parabolic mirror focuses sunlight onto pool eranking by next
of liquid sodium for 90% efficiency. Spring.
2% (More Tech Update on page 26)

Robot Fuels Up Jets

through aireraft shelter. A
refueling manipulator will
use computer vision and
proximity sensors to identify
the aireraft type and guide it-
self automatically to the fuel-
ing port on the plane's back.

ITARRS proves worth-
while, engineers plan to mod-
ify the gantry to perform
other tasks, such as damage
inspection and munitions re-
loading,

Autonomous refueling robot in

flow-through shelter readies
F-16 for its next sortle.

PR ILLLATRATION BY ED VALGLURSEY




Every year, we

Dedication. Dependability.
Self-discipline. In a national sur-
vey of American businesses, 9
out of 10 emnlo{ers named these
the most desirable qualities
in job applicants.

The same employers also
named Army alumni more likely
to have these qualities over
other alzglicants._

So the next time a young
person asks you for career advice,
tell them about the management
trainm%pmgmm that’s been en-
dorsed by hundreds of American
companies.

" Just have them call 1-800-

____ARMY.
BE ALLYOU CAN BE.
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SDI Evoives From Hype To Hardware

WASHINGTON, D.C.—
Whether the Strategic De-
fense Initiative will spawn a
missile-defense system re-
mains uncerain. But there's
no question that seven years
of SDI spending have bought
real advances in rocket min-
iaturization, remote sensing,
adaptive optics and relaled

| technologies
This fall, for example, the
SDI Otfice plans to launch its
most compact kinetic-kill
vehicle yet. The lest article,
called Lightwaight ExoAt-
mospheric Projectile, or
LEAP, weighs only 22
pounds andis the sizeofa

bulldog. While LEAF is de-
signed with the possibility of
space launch in mind, less
exolic, ground-launched pro-
jectiles are gaining lavor
among SDI planners.

The Army is now managing
two such efforis. One, the
Ground-Based |nterceptor

- (GBI) program, would field
Tests of srael's Arow missties | rockets that plck off reentry
provide data for GBI, vehicles in midtrajectony
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GROUND-BASED
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LACE satellite modeled
ultraviolet plume jabowve| and
tested Laser [right .

The other, more ambitious,
project is the Endoatmos-
pheric/Expatmospheric Inter-
ceptor (E%)), which targets a
warhead as i1 plunges
through the atmosphere. An
E“l can take two paths o the
warhead: it can either arc out
of the atmosphere 10 acquire
its target and reenter as il
homes jn, or it can blaze
straight at its target for a last-
ditch intercepl. Either way,
the nose-mounted inlrared
homing sensor must perform
flawlessly as the missile
scorches through the air al
speeds above Mach 5. A ni-
E’I missiles nall Incoming
warheads by arcing through
space or cutting through air.

Compact LEAP test projectile will pave the way for future kinetic-kill vehicles even smailer,

trogen-cooled window and
an-board electronics will cor-
rect for aero-optic distortion.

Meanwhile, in direcled-
energy weapons work, re-
searchers are stemming the
atmospheric distortion of 1a-
ser beams shot into space.
Bouncing beams off of a sen-
sor on the Low-Power Al-
mospheric Compensation
(LACE) satellite, Naval Re-
search Laboralory scientists
found that computer-adjust-
ed lenses and mirrors kept
the beam concenirated. The
satellile also has used an ul-
traviolet sensor to image
rocketl plumes, which could
lead to a new method of spol-
ting missile launches

More Tech Updale on page 28
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Paoli, Indiana since"1972:

3,650 Eegple,

", 1,260 babies,

- % 2 floods,
%2,647 ol ebnGal | ..and 1 State Farm agent.

1

#* e

Hli's not a big city by any stretch. But
even in a small town like this, things keep
changing. They put up a new church not far
from the courthouse last year. Families are
building houses. Bahies are being born. And
every time something changes, someone’s
insurance coverage needs reviewing. That's
where Jeff Jones, Paoli’s State Farm agent
for the last 18 years, comes in.

Like State Farm agents across the country,
Jett offers all his policyholders a free State
Farm Family Insurance Checkup. That helps
them make sure that no matter what’s
changed, their insurance coverage won't be
out-of-date. Whether it's auto, home, life

or health insurance,

[n 18 years, about the only thing in Paoli that
hasn't changed is [eff. And that’s the way
folks in Paoli like it.
& Like a good neighbor,
State Farm is there.

e = State Farm Insurance Companies
Homst Offiess: Bloomington, [linols

IMFURANCE
"
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Future SST's
Tech Interior
SEATTLE, WA—Boeing's
desigm of a High-Speed Civil
Transport has progressed to
feature an interior festooned
with electronies,

Most noteworthy is the in-
clusion of synthetie vigion in
the flight deck, obviating a
Concorde-style droop nose.

High-

P —

Interior of Boeing's H5CT includes symthetic vision in

cockpit and seathack entertainment in cabin.

Cameras, infrared sensors
and radar would feed cockpit
displays to replace the for-
ward view blocked by the
jet's straightahead nose. Su-
perimposed on the display, a
sequence of squares outlines
the flightpath during takeoff
and landing.

Back in the cabin, 292 pas-
gengers would sit in three
classes. Because the fuselage
is slightly hourglass shaped,
seating arrangements range
from three to six abreast.
Seatback flat-gereen video
displays would provide en-
tertainment.

Ultrathin Lens

LIVERMORE, CA—A
plastic lens 'y, the width of a
human hair can focus light as
sharply as the eye. Lawrence
Livermore National Labora-
tories developed the proto-
type device, which could re-
place a cataract-clouded
natural lens.

MWorId's
ightiest
Press

SINDELFINGEN, GER-
MANY—Using pressurized
oil to stamp sheetmetal, the
world's most powerful press
is now in operation at a Mer-
cedes-Benz plant. Built by
ABB Industrial Systems, the
flexforming machine deliv-
ers a force of 150,000 tons,
Flexforming is a technol-
oy developed in the late
19605 to manufacture preci-
sion aircraft components.

Livermore physicists used

PRESSURIZED
FLLID

DIAPHRAGM jlels 8

FORMED
PART

FLLIRD

LOALHMNG

TRAY SIDERAIL

ion beams to eteh tiny circu-
lar grooves in the lens, Rath-
er than bending light refrac-
tively, the grooves’ edges
diffract light to s focus on the
retina,

The lens's extreme thin-
ness will allow surgeons to
roll it up and insert it in the
eye through a pinhole-size in-
cision, [t could also beused as
a permanent corrective con-
tact lens,

Automakers in Europe and
Japan have now adopted it
for quick prototyping and
small production runs.

e Frawphasit
W0 Oo0 b
sy A4 o= Mgarusie lang

During operation, work-
ers load a blank sheet of met-
al over a single tool half and
roll it on a tray into the press.
There, the other tool half, a

§ rubber diaphragm, covers

the blank. Pumps then foree
fluid over the diaphragm at
pressures exceeding 20,000
pounds per gq. in. The oil dis-
tributes the pressure evenly,
ensuring close toleranees.

Several American automo-
tive companies are currently
considering the technology,
ABB says.

Maonster flexforming press

uses fluid to mold metal into

optics to bring light to a focus.

LAWRENCE LVERMORE PHOTD
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COMPARISON TEST

KINGS O
THE HIL

An all-terrain assault on six fat-tired
mountain bikes.

JOE SKORUPA, Boating/Outdoors Editor

® As Yogi Berra once said, it's like
déja vu all over again. Biking, the
sport of the 1890s; 15 now the sport of
the 1990s. Following the introduction
of the first 2-wheelers in the late
1800s, biking became a national craze,
Today, it's booming again. Last year,
nearly 11 million were sold.

The biggest difference between the
two booms is that the current rally
is focused on mountain bikes—
2-wheeled equivalents of 4x4 vehi-
cles. Two-thirds of all bikes sold to-
day, incredibly, are mountain bikes.




PM decided it was time to take a
look at these mechanized mountain
goats, Although high technology and
high pricing have lately taken hold
—current models sport front and rear
suspensions, one-piece composite
frames, 3-spoke wheels and $4000
stickers—we set a realistic limit of
$1000, and brought six bikes to the
leading mountain bike center in the
Northeast, Mt. Snow, Vermant. Af-
ter three days of ideal pavement, dirt
and single-track testing, here's what
we found.

Trek 8000 Aluminum
It's easy to see why Trek has museled
into the upper echelon of biking in a
short period of time, With an alumi-
num frame and top-shelf Shimano
componentry, the Trek 8000 proved
to be as stable as a mountain goat in
steep climbs and rugged descents.
The 8000 is a pro-level bike with
narrow handlebars and a lightweight,
epoxy-bonded frame that features
aggressive geometry. Cornering and
power delivery are so immediate that
novices may actually need some time

OCTOBER 1991

to et uzed to the feel of it.

The 2000 features the latest dual-
lever, push/push shifters. This under-
bar, indexed system is located at
thumb level and is extremely easy to
use. Round grips with radiused ends
and a solt gel seat are two of the out-
standing features. OFf gepecial note are
Trek's tires with specific front and
rear tread patterns, and a beautifully
detailed frame that hides the lug joints
with a superb finish. On- and off-road,
the Trek 5000 rides like a champ,




Specialized

StumpJumper Comp

In terms of innovation, market lead-
ership and racing dominance, Special-
ized leads the pack in pro-level moun-
tain biking. The StumpJumper
Comp, with its top-shelf Shimano
componentry and superbly laid-out
frame, continues this heritage.

Exceptional cornering and hill
climbing make the StumpJumper a
raceworthy contender, On-road and
off-road feel are equally smooth.

The chromoly frame, which is ag-
gressively angled for steep hills, fea-
tures lugless construction and unob-
trusive welding. Manipulation of
frame tubing—squaring, ovaling and
tapering—shows a craftsman's touch.

The shimano Deore XT shifters,
which can work in both indexed and
friction modes, show that abovebar,
Eaml'u‘pull ﬂlnftmg is still popular with

core bikers,

Noteworthy features on the
StumpJumper include comfortable,
rounded grips and a unique front-
brake cable setup that runs through

and Ritchey. The ecrew especially
liked the rounded grips, soft saddle,
curved aluminum fork and Kevlar-
beaded tires.

The unique Grip Shift system,
which requires a roll of the wrist to

duction mountain bikes. Turning
them out quite well, too.

The chromoly, lug-welded frame,
which features an impressive amount
of tapering and ovaling for strength,
comes with high-priced Shimano

the handlebar stem. change gears, is well suited for non- Deore XT componentry. Like the
technical riding, but takes some get- StumpJumper, the push/pull shifters
Cannondale SM1000 ting used to in rugged terrain. are top mounted. Handling was su-

Cannondale is a limited-produection
builder of pro-level bikes with wide-
diameter aluminum tubing, which ap-
pears to be on steroids compared to
other frames. The care taken in de-
sign is also carried through to work-

If the incredible lightness of riding
describes your idea of mountain bik-
ing, the SM1000 is for you.

Paramount Series 70
That the Series 70 rounds out our top

perb on all terrains, and power was
delivered with outstanding efficien-
cy, especially up steep hills.

The only nits to pick are with the
saddle—it’s hard and requires an Al-
len wrench to adjust—and the price,

manship, and the SM1000 has a gor-  tier of test bikes isn't surprising. Par-  which is a bit on the high side.

i;eous finish that hidez alltraces ofthe amount has been building pro-level

ugless, welded construction. racing bikes for vears. What's sur- Ralelgh Technium Instinct
prising is that the former custom Giant Raleigh is one of the grandﬂ!d

The SM1000 is an outstanding ge
former with componentry from Shi-
mano's main competitors, SunTour

road-bike builder is now aligned with
Schwinn and turning out mass-pro-

SFEEIFICATIDNS AND DIMENSIONE

names in biking, but it hasn't let the
times pass it by. Recently, it hired

FAAME SIZE WHEELBASE

MANUFACTURER! PRICE TESTED/WEIGHT/ DERAILLEURES CHANKSET! SADRLE TOP TUBE LENOTHY
MODEL AS TESTED HAAKEE EHIFTERE FREEWHEEL PEDALS CHUINETAY LENGTH
Cannondale SM1000 5§00 202450,/ SunTour XC Comgd  SunTour KC-LTDY  Cannondale Compy 425 23 in. (LY
89 Brookaide PL, Georgelown, CT 06829 SunTour XC Pro Girig Shaff SunTour Cassetls SR Low Fat 16.9n
Paramouni Series 70 §1000 20 n 26,8 b/ Shimano Deore XT!  Shemano Deare KT/ Vata Turbo/ 413 nE2Z in. (AN
P.0. Box 260, W. Chicago, IL 60185 Shimano Deors XT  Shimano Deore XT (T)  Shemano Deare XT  Snimana Coore XT 16.6in
Raleigh Technium Instinct £850 20in 28 5m) Stemanc Deare L/ Shomano Deore X7/ Brooks Ged Lite/ 42.2in/228in LV
F3710 72nd Ave. 5., Kent, WA 88032 Snimano Deors LX  Shimana Deore LX [T)  Shimano Dacre LX  Shemano Dears L 168 in
Specialized StumpJumper Com 2350 18 in. 27 800 Shimano Deore X7/ Shvmano Deore XT)  Sells italis Tuho! 41 Bo /228 in, (A)
15130 Concord Cir., Morgan I-Iill1I CA 85027 Stemano Deore XT  Shimano Deoes XT(T)  Shemano Deare XT  Shimana Deore KT 169in
Trak 8000 Aluminum §850 18 in.f26 o/ Gnimang Decre DX Stumano Deore DX/ Vefia Racing Ged'  41.3 224 in. (AY
B01 W. Madison 5t., Watarloo, Wl 53594 Shinano Deore XT  Shimeno Deors XT (U} Shimana Daane DX SrLow Fat 16.7m,
Yokola El Capitan 5750 20 in27 510 Snimano Decte DX/ Shwmanc Dwore DX/ Gal Tech/ £1.3 in.22.4 n AV
2016 Martin Ave., Santa Clara, CA 95050 Srimano Deore XT  Shimano Deors XT [T} Shimaro Deore DX Waligo 163 in

37 (Thstands for lop-mountsd shiff levers. (L] stands for undartar shift levers. (L] stands for leval fop tube. (A) stands for angled 1op ube.



John Tomae, a top racer and designer,
to revamp its line, and began pioneer-
ing a new kind of frame construction
ed Technium, which combines the
best of lightweight aluminum and
%%ed chromoly.

I3 chmmul}r lugs on the [nst:mct 5
frame join the aluminum main tubes
to a chromo fork and rear triangle.
Bonding of the dissimilar materialy is
done by using a unique thermal epoxy
method that's been proven over time.

Midline Shimano componentry is
nsed with Ritchey tires and a Brooks
gel zaddle. While power delivery and
hill climbing were not as aggressive as
the top bikes, overall handling and
feel were good. There were no weak-
nesses to report. Combine this with
the test's lowest sticker, and the In-
stinct comes out as a value winner.

Yokota El Capitan
Newcomer Yokota has
been making bikes I'ur
years in Japan and,
as expected, the El Capi- e
tan is strong in all fun-
damentals. It com-
pares quite well with
the Specialized ‘-‘stumpJumper in
weight and componentry—a top-shelf
Shimano Deore grouping with XT
top-mounted shifters. Ride is similar,
too, although a slight edge goes to the
StumpJumper in overall feel and han-
dling, especially in rough terrain.
Lugless construction of the chrom-
oly frame leaves only the smallest
traces of welding. Features of special
note include a multipiece fork made
with twin chromo tubes and an alumi-
num crown, a soft gel saddle and a

il
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short competition
handlebar. With the second lowest
price tag, and good value to go withiit,
Yokota 18 sure to make a name for it-
self in coming years,

All six mountain bikes were worthy
of their rugged name. There were dif-
ferences in design, but the effects
weren't dramatic. Prices, on the other
hand, ran through a wide range. Top
value doesn't necessarily command a
top price in the new boom in bikes. PM

YOKOTA EL CAPITAN

FRAME MATERIALS FORK MATERIALS/ COHNERIWG & ACCELERATION & OWERALL FEEL & AT &

CONSTRUCTION CONSTRUCTION HANDLING HILL CLIMBING COMFORT FIMIGH
Adurnirum/ Adyrmirnemy’ 2. (Ved) Agia, but Grip 1o (Nll) Supart respones 1. (lied] Incredibie 1, Ved} immapcutate
Lugless TIG waidnd THG -wenicimd crown Shifl nat for everyong i il situatons lightnass of biking Eniah, et dressed
Cheomoiy) Chromoky L [fiedl) Resporsne 1. (lied) Immecate Z. (liesd) Amiong bast 2, [6ied)] Minenal wald

Luglsss THG wikded TG -wnbded omown

wilth nd misbahavior powik cisbeiiry

avaiall, Rand Sl ik, pidd ol

Alurnium and chromoly
Epoxy bondad with lugs:

{-_.P.fnrrﬂ_""'.
ThG-wlded crown

1. Perioima ably, bettar
on pavement than off

2. [thed) Grmnt rosd speed
asequats cimber

L. [T} Lighl wigagiit.
griat seat, good overal|

A, Promunant lugs may
Nt e for gvaryons

Chromoly/ Chromiaty,

1. {Hed] Super siatie 1. (et} Tops, but lightes

1, (Egd] Riges Sop i 2. [lied) Batigship

Lughass TIG waided

TiG-wabded crowm

surefooied oontmol

bikes hawe slight edge

can oo i all gnd Soss

griy, minemal weld marks

Aluminum
Epday bandad with hags

Chmmaly
TIG-whdad crown

1. [tisd} Irstant responss
 arywhare, oo anyihing

1. {led] Best in pavesr
dalivery, nothang 10 gl186D

1. {Hed] Mowntain goat al
tnal, graat grips And aaal

1. fied) Sammisss lirsh
BCTRARCh-Faling Spkabier ook

Chramly/
Lughass TG walded

Cheomcdy
Clampad in an aluminum omwn

L. [tind} EMicienty does
whal s agkad of il

3, Adeguais mall phasen
N0 WEAKNBSEaE
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with @ soft saddie
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The Canon L1 camcorder can use a zoom, but by substituting the
complete range of video and 35mm  appropriate 35mm lens, you get even

photographic lenses. This capability greater zooming power. You can, for
Is most impressive for long-range example, get a closeup of a buffalo
shooting. The L1 comes with a 15X without causing a stampede.







A ILLLISTRATION BY HANK IKEN

PR PAOTO EY RO ATTAMAY

e o s

lose any of the automatic features (au-
tofocus, autoexposure, power zoom)
when you do so because contaets in
the mounts constantly feed informa-
tion back and forth between camera
and lens, That's a lot of optical muscle
from Canon. List price is $3000, and
that includes a 15X zoom lens. The VL
Adapter lists for $350.

Keep in mind that when using a lens
made for a 35mm camera on a cam-
corder you are changing the frame-
filling capability of the optical system.
For example, mount a 20mm lens
made for a 35mm SLR on a camcorder
and you fill the eameorder viewfinder
to the equivalent of using a 108mm
lens on an SLR. To make the conver-
sion, multiply the focal length by a
factor of 5.4. This occurs because the
image sensor in the cameorder is small-

VL Mount System
Construction

Fecus Maotor
%

Zoom Motor  Iris Actuator
LY i

1
Communications

Adding a 75-t0-300mm or B0-to-200mm lers will help you capture wildiife on video.

Mount
[bayonet type with power
and communication pins)

er than a frame of 35mm film—it's like
cropping to the center of a picture.
The capabilities of this system be-
come very dramatic when you start
working with 35mm SLR telephoto
lenses—a 600mm EF EOS lens on the
L1 camcorder delivers the frame-fill-
ing capability of a 3240mm lens,

Canon CL (VL compatible) lenses
include an impressive 8-to-120mm
(156X) zoom, a more com BX (8.7-
to-69.6mm) zoom listing for $400, and
a recently added CL 5-to-15mm wide-
angle to moderate telephoto 3X zoom
($700). If all of the above isn't enough,
you can algo double the foeal length of
any VL mount lens with a 2X extend-
er ($350), or digitally double the size
of the center of the viewfinder frame
with the touch of a button. But we'll
zet to the special effects later.

Zoom Switch

Both the lens and the camcorder body contain microprocessors that combine to make
videomaking as easy as pushing the recorp button.
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Sound zooming

Though lens interchangeability is the
L1's major calling card, there are a
host of features that make this more
than yvour average camcorder. Let's
start with its sound-recording fea-
tures, Being an 8mm system, it deliv-
ers stereo sound, but with a number
of user-controlled options. You can
select automatic or manual recording
levels via the MIC LEVEL A/M on the
top plate of the camcorder body. Se-
lect auto for most situations, and man-
ual when you want to change left and
right balance yourself (a headphone
terminal on the right side of the body
allows you to attach a set for monitor-
ing). If you happen to be shooting at
race tracks, arenas, airports or even
loud waterfalls, activate the ATT (at-
tenuator) switch, setting it to 20dB to
eliminate distortion.

The external microphone can also
be adjusted to cover a certain angle of
coverage, or to zoom to a near or far-
away subject and eliminate noise that
has nothing to do with what’s being
recorded. You do this by activating
the STEREO/Z00OM switch, When STER-
EO is selected, you adjust to record
from the center or the entire screen.
When Z00M is selected you work with
tele or wide sound. You can also work
with a detachable microphone or add
sound from a CD or cassette player.

Light control is an essential part of
the creative picture-making process,
and the L1 gives you almost as much
individual control as a 35mm SLR.
First off, there are two metering
maodes on the Ll—conventional and
peak. Conventional metering is for
normally lit scenes, such as a field of
flowers on a brightly lit mountain
slope. Peak mode is for recording un-
der bright spotlights, such as a stage
performance, or when lighting condi-
tions are very bright, such as when
taping a day of skiing on the slopes or
when lounging under the Miami sun.
In a way, peak metering is akin to us-
ing a spot meter inan SLE and “laying
the spot,"” or taking a reading from the
brightest part of the seene. Photogra-
phers who shoot 35mm slides might
well envy this feature for their still
CAMETES.

You ean also perform a bit of light
“bracketing” with the L1. Let's say
you're taping your family walking
down the beach at sunset, and want to
shift from a normally exposed scene to
one where the figures become silhou-
ettes against the brilliant sky. As you
tape, you can move the exposure con-
trol (a knurled ring on the lower-left
gide of the body) toward the minus
gide—this makes the image darker.
On the other hand, let's say your child

{ Please turn lo page 152)
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The New 1992 Ford Trucks.

our most new look. But this year

We've changed

popular the changes to Ford

truck, Trucks aren't just
the full-size Ford limited to pickups.
Ji-1
ickup, by reshaping the front end JckuP'S " oo
pickup, by reshaping the front en u-ﬁ"’f‘p':wr- ,‘ﬁfooahla

and by giving the interior a dramatic

New full-size SuperCab - As tough as
ever and as versatile as ever.

At your fingertips
- Available
power windows,
power locks,
power mirrors in
full-size pickups.
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Inverted Foldout slip-sheet

1. Opan the foldout page

2. Insert this sheet with
1. Front side touching the free page , Froaang
2. Arrow pointing to the fold

3. Slice the folded adge

4. Close the page and slip-sheat
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And So Do We.

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

“World's Best-Salling Trucks” claim based on total worldwide 1990 CY Retail Delivenes. Sales by Division

"Best-Built” claim based on an average of consumer-reported problems in a sernes ol surveys of all "81-'91 models
designed and built in North Amenca

W
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Aerostar’s all-new ——

instrument panel ——

i)

Aerost]
,j'; . | interio
with a new w More c
column-mounted .

ShifL. '92 Aerostar - The most capable minivan around

can do more than you'd ever imagine.

€S

Totally
e A/
S— r New Club Wagon console (
. with cup holders -
Convenience never
looked so good.




New F-150 Flareside.
Coming later this year.

Our vans, = Put it all together

Aerostar, Club and you have a line

Wagon and e ' of trucks that keeps moving

hr's new
More class.
omfort.

Econoline, are " forward and staying ahead.
loaded with news. And Explorer

has become the class of its class.

designed '92 Club Wagon - It's years ahead of any other full-size van.
And the same big news applies to our Econoline van, too.

ar air bag — Standard on Aerostar, Econoline —

d E-250 and regular Club Wagon in '92 - THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS
effectiveness depends on wearing your ARE BUILT FORD TOUGH
bell. So always buckle up.




Enough Alone?

@ =




—

. Close the page and slip-sheet =

yseys-dis pue sbed aul 25010 ¥
afipa papjos 2y1 2S '€
pioy 2u3 031 Bupuod Moy g
pue seg - abed 2213 2y3 Buyono) ap|s Wold T
UM 18345 SIL) WRsU) Z
abed ynopjos =yy uadp ‘T
183ys-di)s Inop|o4 palaiu]
@
o
' il 2
T :
2
| | i -+~
fih A 5
i ! o
! | ll v
e 4
. =
I h
LI 2
Gbs SlipSheet-001 !.E
Foldout slip-sheet
. Open the foldout page
. Insert this sheet with
1. Front side touching the free page free and
2. Arrow pointing to the fold Sip-shoet i
T S Il P
. Slice the folded edge s 2 -
e




3PIS J2UI0 BU] UD SUOIIOMIISUI MOJIO4 T

3oeg pauaAl|

i
LU |

Back

1. Follow instructions on the other side




Explorer - The newest success story from
Ford is setting the standard for its class.
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" If You Already Make
- The World’s Best-Selling
ﬁ Trucks...
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THE PRES

IDENT'S
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WADE WORLD PHOTO

NEW PLANE

Upgrading to a brace of brand-new Boeing 747-200s with state-of-the-art fadilities,
President Bush and his staff can now respond to any contingency on the fly.

® It's been along day.

You're tired, and you've got an all-
night flight in front of you. But tomor-
row is going to be even longer: You're
participating in a round of eritical
arms-reduction talks with the Sovi-
ets, A lot is at stake—not just for
you, but for your eountry and for the
world,

(utside your eabin the big GE R0-
series engines wind up to takeoff pow-
er, shoving you deep into your leather
seat. Onee airborne, you pick up the
beige phone next to your desk and ask
the operator to get the secretary of
state on the line. There's still work to
be done. It's a heavy burden. But it
comes with the job,

POPULAR MECHANICS ® DCTOBER 1971

BY WALTER SORRELLS

You're the president of the United
States of America.

Big One

The plane in this scenario, the new
Air Force One, is a Boeing 747-200
heavily modified to take care of every
presidential need when the White
House hits the road.

Aectually, the designation Air Force
One may refer to either of two air-
craft. Boeing delivered identical be-
hemoths bearing the tail numbers
28000 and 29000 to Andrews Air
Faorce Base in the past year. Whichev-
er plane carries the president bears
the radio call sign Air Foree One. Un-
der command of presidential pilot Col.

Danny Barr of the 86th Military Air-
lift Wing, tail number 28000 has al-
ready carried the president more than
108, 000 miles since last September.

Although the aping T07Ts—a series
of which had served since the Kenne-
dy administration—were clearly ripe
for replacement, the size and cost of
these new planes have made them an
easy mark for critics of government
excess. To learn more about them,
POPULAR MECHANICS paid a visit to
Andrews, where we spoke to Col.
Barr and gained admittance to a spe-
cially built high-security hangar for a
tour of the new aireraft.

The scale of the 6-story-high, 231-
ft.-long plane iz eminently presiden-
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PRESIDENT'S NEW PLANE

tial. It carries a erew of about 256 with
70 comfortably spaced passengers.

Welcome aboard

Space. That's the first thing you no-
tice aboard Air Force One. There's
4000 sq. ft. of it. Space to walk, to
sleep, to streteh out, to eat. And espe-
cially to waork.

Let's start in the forward area,
where—appropriately—the presi-
dent’s quarters are located. He and
the first lady have a sitting room with
couches that make down into a bed.
Nice digs. Wood veneer cabinetry,
leather seats, deep-pile carpet and
electric window shades,

Need to freshen up? Just pop into
the bathroom. There's a vanity mir-

Beautifully veneered desk Is centerplece of presidentlal office.

446

ror, a gink, a spare electric razor with,
yes, the presidential seal on it and a
toilet. There's even a shower. If this
seems a trifle luxurious, consider the
point made by Air Force One copilot
Maj. Gary Nelson: “These people are
making decisions that affect the en-
tire country. So you want them to be
rested, alert and totally sharp.”

Next door is the presidential office,
complete with a wood desk and com-
fortable leather chairs. The blue digi-
tal clock on the wall—like the clocks in
all compartments—gives local, Wash-
ington and destination time.

One use made of the surfeit of space
is a medical center. The room man-
ages to fit three first-class seats, two
bunk beds, a sink, a refrigerator for

AR FORCE PHOTOSE

blood and medicines, and a eloset full
of medical equipment into a space
smaller than a kitchen in a New York
City apartment. There's also a fold-
out operating table, complete with
high-intensity lights,

Another working space comes in
the form of a generously proportioned
conference room replete with VCR,
projection sereens, map hangers and
other power-conferencing essentials.
There's alzso a glistening boardroom
table with a wood structure that hides
wiring and jacks for both secure and
clear telephones.

The plane boasts two galleys, both
containing mierowaves, stoves and
ovens. Since the FAA was under-
standably distressed about all those

Audiovisual alds and secure phones are bullt into conference room.

POPULAR MECHANICS » DCTOBER 1991




AR FORCE PHOTD

open burners, the stoves were spe-
cially modified for air flight.

Office in the sky

The first thing you'd notice if you
stripped off the aluminum skin of Air
Force One is that there's an awful lot
of wire erammed into the frame.
There's 1.2 million ft., in fact—more
than twice as much cable as in an off-
the-shelf 747-200,

And at the far end of most every
piece of wire, there's some kind of of-
fice or communications equipment.
Air Force One bristles with electron-
ics: 85 telephones, 10 computers, a
copier big enough for a law practice, a
fax machine and 57 antennas. Many
seats have two phones. The white one
i# a normal line and the beige one is for
encrypted voice communication.

The folks who keep this maze of
wire operating smoothly sit in a cabin
on the upper deck. Here, three Air
Force specialists man the Mission
Communication System (MCS), a
wall of electronic components that
drive the plane's complex communica-
tions network. Pick up the phone next
to your seat and an MCS operator an-

swers, He can then patch you through
to pretty much anyone—Mikhail,

Norman, Dan, whomever.

“Anything that the president or the
White House staff can do on the

nd, we can do in the air,” says Air
oree One Communications Chief Joe
Jaworski.

The plane sprouts television
screens eve ere. Literally. Ev-
ery cabin in the plane has one. Should
you get a yen to review that videotape
of the president’s last speech, no
problem. Pick up the white phone
next to your seat, and give the third
MCS operator a call. He can pop a
tape into one of the eight VCRs at his
right elbow and send the show down
to you remotely.

As for military exigencies, Air
Foree One has been hardened to pro-
teet the communications systems
from electromagnetic pulse (EMP)
radiation. EMP, that's the kind pro-
duced by a nuclear blast. All cable has
been shielded. [n addition, fine, near-
invisible grounded metal screens cov-
er many of the windows, while other
windows are covered entirely by

grounded metal plates,

Going it alone
In most respects, the planes them-
selves are relatively standard Boeing

Phones, secure and clear, are plentiful In quarters for junior staff.
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T47-200s. Befitting their key role in
the national drama, however, several
airframe changes have been made.
Despite their T000-plus mile range,
the big jets have been given aerial re-
fueling eapabilities, allowing them to
remain airborne almost indefinitely.

Additionally, two sets of specially
designed stairs unfurl from the belly
of the plane. They are intended to al-
low the president to dismount in out-
of-the-way places that don't have
stairs big enough for a 747,

There's also a built-in conveyor belt
that telescopes out of the rear cargo
bay, allowing the crew to unload the
aircraft without assistance. “On the
gpur of the moment, we can take the
president to any place he'd like to go
and have everything we need to oper-
ate,"” Col. Barr says.

With the new 747s and the crack
maintenance staff of the 80th MAW,
the Air Force now has a plane that will
serve the president well into the next
century. Reliability so far has been
100%. Says Boeing's Air Force One
Project Manager Lee Gant, “We
wanted something that was highly re-
liable and with dependable perform-
ance. And that's exactly what we
have here."” =
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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 Amencan
Dream"™ program and we'll donate
money to Habitat for Humanity-
h.rﬂ a not-for-profit,
Erass roots organization devoted to
building and renovating homes for
people who otherwise would not be
able to afford one.

Just tear off the Stanley proof-
of-purchase symbol on the package
and drop it into the special in-store
collection box. Or mail them to
Stanley.

You'll not only be doing things
right, you'll also be helping us do
the right thing. Tb find out about a
participating dealer near you, call
103-827-5976.

STANLEY
helps you do things right.




CUTTING EDGE

No matter how you cut it, this butcher block stands up.

BY ROSARIO CAPOTOSTO, Contributing Editor

@ At our house, we're partial to hardy
stews, canning and the type of cook-
ing that requires a rugred work suar-

face. That's why we built this butcher

block table. It's been in our kitchen
only a short while, and it's already the

room’s focal point, visually and for
preparing food,

Generations of good cooks have re-
lied on tables like this, and ours is
built along traditional lines, Its
charm, however, didn't come at the
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expense of its durability.

We wanted a butcher block table
with hefty dimensions and an un-
{linching use of materials, Its top,
therefore, i= a H-in.-thick lamination
of rock maple, and the poplar legs are
likewise beefy, The legs are enameled
to stay good looking, even if you slop

into them with a mushy foor mop,

Color photos J /R

Black-and-white photos; Bosano Capl
Technbcal @t ©oaer
S Her

Photo stylist: |

FROTIErso

k

49




ll HOMEZSHOP

Making The Top

Make the top by gluing up 14 pieces of
8/4 maple face to face (as opposed to
edge to edge). Buy lumber that is S28
(surfaced two sides), and select it
carefully, culling out warped,
cracked, cupped or bowed pieces.

Crogscut the boards slightly over
length, cutting off any sniped ends
(Photo 1). A snipe is a crescent-
shaped cut in the board’s face from
when it was planed to finished thick-
ness. A snipe interferes with face glu-
ing the boards.

Joint an edge on each piece. Make a
shallow test cut to determine which
direction the grain runs. If the jointer
tears out the grain, joint the board
from the opposite direction. Mark
each jointed edge with an arrow
pointing the way the grain runs (Pho-
tos 2 and 3). Rip each piece to 5 in.
wide on the table saw (Photo 4). Joint
the sawn edge, and mark it for planing
direction,

Next, cut the stock to finished
length. Stack the pieces on the table
saw with the edge arrows facing the
same direction. If possible, shift the
boards so they are paired with the an-
nual rings opposing each other, but
keep the arrows pointing the same
way. Number the pieces 1 to 14.

We used a pair of %-in.-dia. % 2-in.-
long dowel pins between each board
to align the boards during glue-up.
Offset the dowels on both sides of each
board so the holes don't meet.

Bore a pair of dowel holes on one
face of each board on the drill press,
but not in the last board (No. 14).
Place a batch of boards, in sequence,
on the table saw. Insert dowel center
plugs in the paired holes, butt the
boards against the rip fence, and, us-
ing the miter gauge to keep the pieces
square to the fence, press together to
transfer the dowel center marks (Pho-
to 5). Bore holes on the marks,

We used water-resistant plastic
resin glue, which is nontoxic when
cured, to join the boards. The glue
dries quickly, so glue the pieces to-
gether in stages. We glued together
two batches of seven boards, but
three batches (5-4-5) work too.

Before gluing the boards together,
get up gix bar or pipe clamps to pre-
vent fumbling once the glue is ap-
m::led, Use protective wood pads be-

ind the clamp heads. Apply the glue
to both surfaces using a short-bristled
2-in.-wide brush (Photo 6). Allow the
glue to dry overnight before joining
the subaszemblies (Photo 7).

Use a paint seraper to remove hard-
ened glue, and use a very sharp plane
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to level and smooth the top and bot-
tom surfaces {Photo B). Smooth the
end grain with a belt sander and pro-
gressively finer belts in an 80-, 100-
and 120-grit sequence.

1 Beware of sniped areas on board ends.
These will Interfere with face gluing the
top, so mark them and cut them off.

8 Edges become top and bottom surfaces
after glue-up. To make surfaces easier to
plane, mark and align grain direction.

Round the sharp corners with a
router and a Yi-in,-rad. rounding bit.
Work the vertical corners first, then
round the top and bottom ends, and
finish by cutting with the grain.

2 Prepare the stock for ripping by Jointing

one edge. If jointer tears out edge grain, re-
verse the board end for end.

ished width using a kerf splitter to reduce
pinching. Then jolnt to remove saw marks.

8 To mark dowel centers, allgn grain on
boards, butt them to table saw fence and

push them together using miter gauge.

7 Once the glue is dry, glue and clamp the
two groups of boards. Keep clamps off top
by using thin strips of wood.

& Ouickly spread plastic resin glue with a
short-bristle brush. Glue and clamp togeth-
ertop In at least two groups.

L o v
8 Aligning edge grain pays off during sur-
face planing. Scrape off hardened glue, and
surface top with a sharp smooth plane.

50
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The Legs

Make the leg blanks by gluing togeth-
er three pieces of 6/4 stock = 3%-in.-
wide (like the top, position the edge
grain facing the same way on the leg
blanks). This results in a blank 3'%/,,
in. thick. Trim the blanks to 3% in.
square on the jointer,

Cut the mortises in the blanks be-
fore turning the legs. Mark the mor-
tises with a square and sharp pencil or
a marking pauge. We cut them with a
plunge router equipped with a tem-
plate guide bushing and a Ye-in.-dia.
straight bit (Photo 9). The template is
made from lauan plywood and a eou-
ple of serap blocks. Make the template
to suit your router setup. Clamp it to
the leg tops, and flip it end for end to
cut the off-center mortises,

Next, mark the eenter on both ends
of the blanks, and set the table saw
blade at 45°. Make stopped cuts at
each corner, to within 10 in. of leg top
(Photo 10). Cut off the waste with a
handsaw. Cut the small bevel on the
inside of the legs, where the corner
brace butts against it.

Tape a full-size pattern of the leg on
a piece of cardboard. Mark the pat-
tern as shown in the drawing, with
depth grooves corresponding to the
leg profile. Tack the pattern to the
wall behind the lathe as a guide.

Make the legs’ rounded shoulder
cuts using a skew chisel. Make a start-
ing nick at the upper end of the shoul-
der holding the skew with its long end
(the toe) down and the heel up.

Slowly allow the toe to make con-
tact. Then, rest the skew flat on the
toolrest with the toe to the right, and
g“Sh it gently into the leg (Photo 11).

inish the shoulder by pivoting the
skew.

Next, shape the leg into a eylinder
with a gouge. Pivot the gouge to the
right and take a thin cut as you move
]ezt} to right down the toolrest (Photo
12).

Stop the lathe, and measure from
your left to make peneil marks on the
blank corresponding with the depth

rooves on the pattern, Start the
athe, and touch the pencil to the
blank on the marks (Photo 13).

Set an outside caliper to about Yin,
more than the diameter at each depth
groove location. Cut the depth
grooves with the parting tool, and
check them with the calipers (Photos
14 and 15). Back off from the cut
periodically to avoid overheating the
tool's tip.

With the depth grooves completed,
shape the leg's beads and coves with
round-nose and spear-point tools piv-

9 Clamp the mortise template to the leg.
Cut the mortise using a plunge router,
guide bushing and straight bit.

11 Shape shoulder in two steps. First, use
skew vertically, with toe forward. Then,
hold skew as shown, taking a thin cut.

10 To make turning large leg blanks easi-

er, make stopped bevel cuts on the table
saw. Cut off scrap strips with a handsaw.

v

12 Rough the leg into a cylinder. Pivot
the gouge to the right, and keep its bevel
against the spinning workplece.

13 First, mark depth groove locations
with leg stopped. Then, to darken marks,
touch pencil to the leg while It spins.

[

14 Cut on pencil marks using a parting
tool. To prevent overheating the tool's tip,
back off periodically to let it cool.

15 Check diameter at depth grooves us-
Ing an outside callper. Set caliper width a
little larger than grooves on drawing.

oted as required (Photos 16 and 17).
The leg’s long taperis shapedina 3-

step process. First, get it as close as

you can to finished shape with the

gouge,

16 Cut beads and coves using depth
grooves as guldes. Cut cove with a round-
nose chisel held straight and pivoted.

Next, using the skew, turn two nar-
row bands to finished diameter at op-
posite ends of the taper.

Finally, use a leg-tapering jig to
bring the taper to final shape (Photo

52
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18). I dezigned the jig to fit my Rock-
well-Delta lathe. You may have to al-
ter the design to fit your machine.

The jig consists of a block that
glides on a long toolrest. The toolrest
height is equal to the leg's centerline,
and it is sloped to parallel the leg's
taper. The skew chisel is positioned at
an angle on the bloek by two strips of
wood. To ensure it won't overcut, the
skew is set for a thin cut and held in
place with a C-clamp,

Finish sand the legs first with 120-,
then 180- and finally 220-grit sandpa-
per torn into strips.

JOURNAL

17 Use a spear-point chisel to shape the
convex curve at top of leg. Move the tool
with its point leading into the waste.

18 After taper is roughed down Qlt}n;
gouge, trim it to final size and smoothness
using a skew chisel on a sliding jig.

ﬁﬂmn:, Assembly
d Finish

Cut the aprons to dimension. Using a
dado blade in the table saw and a
stopblock on the miter gauge, cut the
apron tenons (Photo 19). Use a chisel
to round the tenons to fit the mortise.

Glue and clamp two pairs of legs,
each spanned by an apron. When the
glue iz dry, glue and elamp them with
the other two aprons (Photo 20).

Rip and miter the corner blocks.
Bore pocket holes in them on the drill
press using the fixture shown. To
make the fixture, cut two 45° mitered
guide blocks, and nail the large guide
block on a serap piece of plywood. It's
important the larger guide block be
1% in. thick. Next, mark a centerline
across the larger guide block’s width.
Measure % in. from the guide block’s
edge, and mark a second line so it
crosses the eenterline. Bore on the in-
tersection of the lines with a Y-in.-
dia. bit.

Slide a corner bloek against the
guide block. To determine the posi-
tion of the second (and smaller) guide
block, mark the corner block's mi-
tered thickness on the plywood base.
Nail the second guide block to the
base with its edge on the line.

Mark each corner block's long face
with two lines, each % in. from the
block's edge (as shown). Slide a corner
block into the fixture. Match the line
on the corner block with the line on
the guide block, and bore the pocket
and pilot holes (Photo 21).

Hold the corner blocks to the
aprong with a elamp and a notehed
block on the leg (Photo 22). Bore the
pilot holes in the aprons, and attach
the corner blocks.

Rip and crosscut the cleats, and
bore the holes for fastening the cleats
to the aprons and the top. Clamp the
cleats in place to bore the pilot holes in
the aprons. Glue and screw the cleats
to the aprons.

Place the top upside down slightly

overhanging the bench on two adjoin-
ing sides to permit clamping the leg
assembly on it. Center mark the lag-
serew holes in the top by pressing the
point of the */g;-in. drill bit through
the holes in the cleat and boring a shal-
low hole (Photo 23).

Remove the legassemb_!y, and usea
drill guide to bore the '7/g,-in.-dia.
holes for the lagserews in the top.

Finish for the top is optional. We
applied several coats of Behlen's Sal-
ad Bowl Finish with a lintfree cloth,

We finished the legs and aprons
with two coats of Rust-Oleum Wood
Saver Evergreen Spray Enamel over
a basecoat of gray primer. These oil-
based paints contain Teflon.

When all the parts are finished, lag-

i

20 Glue and clamp aprons to legs. Use
wood blocks under clamp heads, and posi-
tlon clamps inside and outside of legs.

b y

22 Extend pllot holes through corner
blecks into aprons. Hold corner block with
fast-action clamp and a notched block.

serew the top to the leg assembly. The
clearance between the 5/ ¢-in. lag-
screws and the *%/g,-in. holes in the
cleats allows the top to expand and
contract with changes in humidity,. PM

19 Cut apron tenons with dado blade
mounted in table saw. Butt each apron

21 Bore holes in corner blocks using fix-
ture. Note that the line on corner block is
continuous with the one on the fixture.

Z3 Fasten the cleats to the aprons with
glue and screws. Center mark the pllot
holes in the top with a *%/ -in. drill bit.

POPULAR MECHANICS ® OCTOBER 1591
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LANDSCAPING

TREE
REMOVAL

BY CLIFF GROMER
PM lllustrations by
George Retseck

® When Joyee Kilmer wrote that he'd
“never see a poem as lovely asa tree,”
he didn't have in mind a tall pine rain-
ing sappy needles all over his car, rak-
ing mountains of leaves in the fall or
listening to a snow-laden elm ereak in
& high wind as it threatens to erash
through the roof of his house,

Your own yard may have problem
trees that present a hazard to proper-
ty and personal safety, and would be
better off removed. Should you at-
tempt the job yourself? Felling a tree
in your yard is not the same as it is in 4
the forest. A tall tree may have to be v
removed in sections and felled ina | ©
precise manner to avoid crashin
down on power lines, roadways nng
nearhy houses,

Onee the tree is down, you'll have to
contend with cutting up the trunk and
branches, and disposing of all the
waste wood—not to mention remov-
ing the stump. Of course, you canrent
the equipment that a pro would use to
handle the job. However, it's likely
that you'll find the rental costs, spe- y
cialized knowledge and hard work re- - L
quired make hiring an expert a real Fellingatree in a residential area requires experience and the right equipment. The first step
bargain. is to remove the branches from the bottom up. Then, the tree is cut down In sections.

Getting the right people for the job
also takes some knowhow. First,
make sure that the company carries
liability insurance. Without this, per-
sonal injuries to anyone (including
those hired to do the work), or dam-
age to nearby property, can open you
to a serious personal lawsuit. And,
don't just take the company's word on
insurance—ask for a copy of their in-
surance certificate.

While costs can vary depending on
location, you're better off paying a flat
rate for the entire job rather than

ving on a time-and-materials basis.

is way, you know the total cost be-
fore you start and can shop around to
find the best deal. As a rule, you can
expect to pay about $500 to §600 per 8-
hour day, which includes the crew and
e-qujﬂlmem. Youshouldn't have to pay
anything before the work starts, and : - - 5" VA
it's a good idea to look for a company  wedge cut on side of tree determinesfeiling  Back cut Is slightly above wedge apex. Cut
that's been in business for a while and  direction. Wedge is no less than 45° and ex-  stops about Y of trunk diameter from
has references you can check, tends about ' of trunk diameter, wedge. Wood at hinge area controls fall,
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How it's done
Where a tall tree can't easily be felled
due to potential damage to property,
it's removed in sections, The first step
is to remove the branches—working
from the bottom up to avoid getting
the upper branches entangled in the
lower ones. A cherry picker (truck-
mounted hydraulic lift similar to those
used by utility companies for servie-
ing overhead wires) and a chain saw
are the standard tools for this work.
Alternatively, some pros use a ro
and climbing saddle, and cut the
branches with a handsaw. Large
branches are best lowered to tEe
und with a rope rather than letting
them fall.

Once the trunk is cleared, sections
are cut off starting at the top, Where
the trunk diameter is amall, 4-ft.
lengths are cut—this length is re-
duced as the wood gets thicker and
heavier. One common technique is
cutting about % of the way thmugﬁh
the trunk with a chain saw, and finis
ing the cut with a handsaw. Another
method is to cut the section %
through, tie a rope around it and have
helpers on the ground pull and break
off the log. Covering the ground with
large branches helps to protect the
lawn and also makes it easier to pick
up and move trunk sections,

If space permits, an entire tree or
large sections can be felled and then
cut up on the ground. To ensure that
the tree will fall as intended in a con-
fined area, pros frequently tie a ro
around the tree near the top, cut
trunk and then pull the tree down in
the desired direction, The actual cut
made in the trunk also controls the
fall. First, a wedge that extends
about % to ¥ of the way into the trunk
is cut on the side facing the fall. It's
made up of a top cut that's angled at
about 45° and a bottom cut that's
roughly level. The finished wedge
should be no less than 45°. The back
cut, or felling cut, is made on the oppo-
site side and slightly above the apex of
the wedge cut. It extends toward the
wedge cut but stops short a distance
of about ¥ of the trunk diameter, The
wood remaining between the wedge
cut and the back cut acts as a hinge
that directs the tree's fall. Trees that
are balanced toward the back cut of-
ten require wedges or levers to start
the fall in the right direction.

Once down, the tree is bucked (cut
into manageable lengths). To buck a
log that's off the ground but support-

at the ends, pros cut a wedge on top
and complete the cut from under-
neath. Logs on the ground are cut

Is the fastest and most

efficient tool for clearing tree limbs. The muich

3

F 5 1 % o
e R Ny

A heavy-duty
that's produced is fed into a dumptruck or large traller for disposal,

halfway through from the top, then
the log is rolled over and the cuts are
finished. To move around heavy logs,
tongs are used. These look somewhat
like old ice tongs and come in one- and

2-person models.

Cleaning up

At this point, the ground will be lit-
tered with more branches and sticks
than you believed could possibly eome
from a single tree. All of this gets fed
into the chipper—a very efficient, and
dangerous, shredding machine, Be-
cause it generates such a large volume
of muleh, a dumptrock or trailer is

needed to cart away the shreddings.
Stump removal is best handled with
a stump cutter or grinder. This -
erful machine (a typical unit is at least
30 hp) has a large wheel that’s fitted
with carbide teeth. The cutting wheel
is positioned hydraulically, and is
moved back and forth over the stump
until the wood is ground away to the
desired depth. If you want to plant
grass over the area, the grinder
should work down to about 6 to 8 in.
Increase the depth to about 1 ft. fora
paved driveway. After removing the
sawdust and chips, the hole is filled
with stones and soil.

| =

mwmumu&mumnmmﬁim

tipped grinding machine that cuts away the stump to below ground level,
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TOOL TEST

DREMEL
DISC/BELT
SANDER

TEXT AND PHOTOS BY
ROSARIO CAPQOTOSTO,
Contributing Editor

@ If you're in the market for a bench-
top sander that handles typical light-
duty wood smoothing—and a machine
to handle grinding and sharpening
chores as well—then the Dremel 1751
sander may be just what you need.

This die-cast aluminum tool com-
bines the funections of a 1-in. belt sand-
er and a 5-in. dise sander. A “-hp in-
duction motor drives the belt at 3150
sfm (surface feet per minute), and the
disc at 3450 rpm.

For firmly supporting your work at
the right angle, both the belt and dise
sanders have tilting tables. The belt-
sanding table tilts up to 60°, and in-
cludes a sliding plate that can be ad-
justed to minimize the gap between
the table and belt. A platen behind the
belt provides support for normal
work, or the platen can be removed
for flexible belt sanding.

The section of the belt over the up-
per idler wheel is well suited for
smoothing inside curves. However,
when the belt sander is used for grind-
ing metal, the uncovered section of
the belt at the idler wheel allows
sparks and particles to stream direct-
ly out toward the operator. While
safety goggles are a must for any pow-
er tool, this machine, and others like
it, need a removable shroud that cov-
ers the idler wheel during grinding.
Wood sanding is less of a problem, and
the machine does have a dust-collec-
tion port for attaching a vacuum,

The belt sander does an excellent
job at sharpening turning chisels, de-
burring metal stock and handling oth-
er light-duty grinding jobs, With the
platen removed, the belt flexes suffi-
ciently to follow gentle curves in met-
al scrollwork.

You can adjust the disc-sanding ta-
ble 45° up or down, or install a miter
gauge in the table slot for accurate an-
gle sanding. Combining the table tilt
and miter-gauge angle provides com-
pound angle sanding. The disc runs
remarkably true and steady, and pro-
duces fine surfaces when sanding out-
side curves.

The Dremel 1731 discbelt sander is a well-constructed, moderate-duty tool that smooths and
shapes both metal and wood. It's powered by a '4-hp induction motor.

Belt-sander table tilts to 60°. Sliding Insert
permits adjusting the gap between belt and
table to properly support smail work:.

top idler wheel of belt sander acts
like a drum sander for shaping and smooth-
Ing inside curves on wood and metal.

The Dremel 1731 disc/belt sander
costs about $130. Accessories avail-
able include a buffing belt that re-
places the sanding belt, buffing com-
pounds and a drill-bit sharpener, If
you're only interested in the belt-

Lathe chisels are quickly sharpened on the
beilt sander. Unlike wheel grinders; the belt
sander produces flat-ground bevels.

The disc-sander table tilts 45° up or down. In
conjunction with the miter gauge, precise
compound miters can be sanded.

sander half, Dremel offers the model
1631. In place of the disc sander,
there's a 3450-rpm power takeoff for
an optional flexible-shaft tool. For
more information, contact Dremel,
4915 21st St., Racine, W1 53406.
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BY STEVE TOTH, =
Contributing Editor s

Cracked Seal %
Our 1968 GE No-Frost Refrigerator J
model No, TCF-15DD-B, serial No, ;o
VGBT7743, has a erack in the rubber 4
door seal. If I can obtain these seals, REFRIGERATOR
can I do the job myself? DOOR
STANLEY CZAPLINSKI §
HYDE PARK, NY

e

1C INMER
PANEL

Replacement door gaskets for your
refrigerator are still available. The
refrigerator door gasket is GE part
No. WR24X222, and the freezer door
gasket is GE part No. WR24X205.
The cost for both is about $100, They

)

.- L
DU
e |

in place by metal retainer strips and  gemaye refrigerator and treezer doors. Peel back old gasket, and remove retainer strips and
(Ploase bien o poge 551 screws. Soften new gaskets In warm water, then install them.

can be ordered from the GE National OUTER DOOR PANEL
Parts Center at (800) 626-2002 or
from a GE parts distributor.

Your refrigerator has gaskets held

G

Yale. It’s like having
a security guard
on your door.

A Yale lockset will pratect your home
Giving you peace of mind whether
Woure inside of out. And at this
KErmart price, you'll save maney: oo
Yale Deadbolt lockset, single
oylinder, full 1” bolt, steel reinforced,

for use on wood ar metal doors, in
antigue or bright brass finish,

Yale Erirance lockset, pin tumbler
security, easy to install, for Lse on
wood or metal doors, N antigue or
bright brass finish

On sale October &19 1991, at ail LSA
marn siohes

The quality you need,
the price you want.

o ol e e el
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Ye-in. hexhead screws.

Lay the gaskets flat in your bath-
tub. Soak them in hot water for about
10 to 15 minutes to soften them. Un-
plug the refrigerator and empty its
contents into an ice chest,

Cloge both deors and remouve the
two serews that hold the top refriger-
ator door hinge in place. Lift up the
refrigerator door off the bottom
hinge. Lay the door face down on a
table covered with a blanket.

Take the new gaskets from the hot

JOURNAL

water, and dry them. Lay them on the
floor to cool down to proper shape.
Roll back the old gasket to expose the
hexhead screws and refainer strips.
Loosen the screws about "= in. with a
Ye-in. nut driver.

Slip out the old gasket. Start at one
corner and gently push the gasket
under the lip of the retatner strip un-
til the gasket is properly seated along
the perimeter. Retighten the screws.

Reinstall both doors and check for
proper alignment. If the door gasket

u

HetMsMAN SPAR URETHANE PROTECTS WooD
FroM MILLIONS OF GALLONS OF WATER.

So

Wood can't face the
elements alone

your wood the prolection
it meeds,

Helmsman's tougher
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doesn't contact the front of the refrig-
erator properly, loosen all the screws
a turn and flex the door into shape so
it fits the front.

Now, tighten every other screw and
recheck the alignment. After the door
is aligned properly, or there is a
at the door’s top or bottom, go bac
and tiﬂlten the remaining screws.
Also check the hinge side of the gas-
ket. If when you close the door, the
new gasket surface sticks or catches
on the refrigerator’s front, rub the
cabinet front and the gasket with
paraffin wax. The wax allows the
gasket to slide and make a good seal.

Turntable Binds
We have a Panasonic microwave oven
“The Genius," model No, NEB070,
Recently, the turntable mechanism
has been making noises as if the motor
or rotating action is binding during
use, Is there anything I can do to fix
this problem?
M.B. DODID
PEACHTREE CITY, GA

According to Panasonic, there is
nothing that a consumer can do to
correct the problem. The noise may be
coming from the motor or the gear for
the motor, or a part may need [ubri-
cation. The microwave needs to be
opened up and evaluated.

The company recommends against
consumers attempting to repair their
own microwave ovens, You can con-
tact Panasonic at (800) 4474700 for
the location of a service facility.

New Pans
Our old Dixie stove model No. 720-78-
C, serial No. 623667, works fine but
the white porcelain inserts around the
burner heads are diseolored. Where
can I buy new ones?
DAVIDEB. SMALL
SPRINGFIELD, MA

I suggest you send the old pans for re-
porcelainizing to one of the compa-
nies listed below. Contact: La

Parcelain Enamel Co., Sixth and
Iron 8t., P.O. Box 188, Lansdale, PA
19446,(215) B55-6889; Cherokee
Porcelain Enamel Corp., 5300 Hom-
berg Dr., Knoxuville, TN 37919, (615)
588-3553; or Prizer-Painter Stove
Works, Inc., 600 Arlington St., Read-
ing, PAI9611,(215) 376-7479. ™™

bt ok Sloe Ak . Send your Cuestsan, skony
WAl @ il . ¥

with the model and serial u.um o Aﬂﬂnnu
Clinie, Popular Mechanics, 224 West 57th St.,
New York, NY 10019, While letters cannot be an-
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HOW IT WORKS
FLUORES

l.AMl' (
‘ :

BY MERLE HENKENIUS
PM lllustrations by
Eugene Thompson

@ Have you ever wondered how a flu-
orescent light works? Even though
they're nearly as commonplace as in-
candescent fixtures, their unusual
shape and well-known idiosyncrasies
make them seem more mysterious.
There's more than a difference in
appearance separating fluorescent
and incandescent lamps. An incandes-
cent bulb generates light through
heat. When enough electrical current
passes through the tungsten fila-
ment, it heats to the point where it
Fluws and gives off a flattering yel-
ow-red light. To keep the filament
from burning up immediately, it's
housed in a vacuum. Even so, the in-
tense heat of the filament ensures a
comparatively short and expensive

life span.
A Muorescent lamp has no filament
running through it. Instead, eathodes

(coiled tungsten filaments coated
with an electron-emitting substance)
at each end send current through
mercury vapors sealed in the tube,
Ultraviolet radiation is produced as
electrons from the cathodes knock
mercury electrons out of their natural
orbit. Some of the displaced electrons
settle back into orbit, throwing off the
excess energy absorbed in the colli-
sion. Almost all of this energy isin the
form of ultraviolet radiation.

free designs, this common preheat fixture utilizes
a special starter switch. Later designs eliminate ]
the starter but retain other basic components. by

Tao turn this radiation into visible

I ht, the inside ut'the tuhe has a phos-

or lmm The i] hors have the
umque ahli]t},r to n UV wave-
lengths to a visible portion of the spec-

trum. Put another way, the phos-
phors are excited to fluorescence by
bursts of UV energy.

The easiest fluorescent fixture to
explainis a design offered by Sylvania
in 1938, This early preheat model is no
longer made, but millions are still in
service, and its principal design fea-
tures are found in every new fixture,

Preheat fixtures
The heart of every fluorescent fixture
is its ballast. The ballast consists of a

wire winding on an iron core, which

reduces and regulates the voltage
that flows through it. Electrical cur-
rent enters the fixture through the
ballast. From there, it flows through
wiring to lamp holders and, ultimate-
ly, to cathodes within the tube.
However, more power is required
to start a fluorescent lamp than to
maintain it. Preheat fixtures get their
name from a starting eircuit that
sends increased current through the
cathodes to heat their coated fila-
ments. The heated cathodes send a
high-voltage pulse along the tube that
r:reates an are through the mercury
E:r As the atmosphere ingide the
heats up, electron activity in-
nreases to its most efficient, ballast-
sustained level, and the mercury va-

Typical fluorescent tube is filled with inert gas and a small amount of  arc through mercury vapor. Then, resultant ultraviolet radiation
mercury that creates vapor. Generating fluorescent light occursin - strikes phosphor coating which then glves off visible light. Bi-pin
two stages. First, electrons emitted from cathodes create anelectrical  bases are necessary for preheat and Rapid-Start fixture designs.
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or carries the current on its own,

¢ starting eircuit is controlled by a
starter switch that opens after a short
preheat period (see preheat starter
circuit diagram).

A variation of the starter-switch
concept ean be found in small desk
lamps. Here, however, the starter
switeh is manual—you simply hold
down the switch button until enough
heat is generated to sustain the arc
through the mercury vapor.

Instant- and

Rapid-Start lamps

Beyond the starter mechanism and a

little fine-tuning, subsequent fluores-

cent fixtures have changed very little.

Both the Instant-Start (1944) and the

Rapid-Start (1952) versions are mere-

ly adjustments to improve reliability

and reduce maintenance,
Instant-Start fixtures have ballasts

AP
| | (@

RAPID-
START
CIRCUIT
= LAMP
(1)

An Instant-Start fixture needs no starter
switch. It uses a special ballast that supplies
enough energy to start and maintain the
electrical arc through the tube.

with continuous output high enough
to strike an arc instantly. Because no
preheating occurs, Instant-Start
tubes need only one pin at each end.
While some Instant-Start tubes have
bi-pin bases, the pins are joined at the
base. In this case, they're merely
structural and not electrical (see In-
stant-Start cirenit diagram).

Modern Rapid-Start fixtures are
also designed without starters,
though they are true bi-pin/preheat
fixtures. They have smaller, more ef-
ficient ballasts with built-in heating
windings that preheat the cathodes
for quick starts (see Rapid-Start cir-
cuit diagram).

A fluorescent overview

Fluoreseent tubes have several real
advantages over ineandescent lamps,
They are a good deal more efficient,
producing more light per watt ofinput

Newer Rapid-Start fixture is similar to pre-
heat type, but without starter. Ballast has
separate winding that heats the cathodes to
start the electrical arc.

than incandescents. While a standard
incandescent bulb might last 1000
hours, a fluorescent lamp might last
9000, with 6000 to 7500 hours being
average. In fact, the number of hours
that a tube operates has less of an ef-
fect on tube life than the number of
starts it endures.

The greatest hesitation that most of
us have about fluorescents is the
ghoulish-green light given off by cool-
white lamps. Warmer, more flatter-
ing lamps have been around for years,
but they generally produce less light,
and are more expensive to operate.

Recent advances have solved the
color-versus-efficiency quandary,
New rare-earth phosphors, applied in
layers, now put warm-tone lighting in
the high-efficiency category. You'll
easily pay three to four times more for
the tubes than for eool whites, but
you'll also use less energy. ™

BOOK REVIEW

OLD HOUSE
CATALOGUE

® The Seventh Old House Catalogue
isa sulj)ermarket for people restoring
an old house, Alphabetically ar-
ranged, this book offers 200-plus
pages of goods from lumber, to cus-
tom-made hardware, lighting, door-
knobs and Elumhing, including the
kitechen sink. Also included are ser-
vice firms, such as those that restore
ironwork.

For people embarking on their first
restoration, the book also functions as
a basie dictionary, defining terms
such as barge board and niche cap.

Photographs and drawings of prod-
ucts and, in places, of historic build-
ings spice up the text. The catalog
concludes with 500 suppliers of ser-

vices and materials, listed in alpha-
betical order.

Among the book's nice surprizses
are produects and services that don’t
directly relate to the restoration of
the house itself. For instance, 1 for-d
a source for hitching posts, gazebos
and handmade fireplace bellows.
Tucked toward the catalog's end is a
source for sundials, ranging from the
proverbial garden variety to one 27 ft.
ACross.

The only minor complaint I have
with this book is the aei}-mngratuln—
tory talk that appears on its back cov-
er and in the introduction. These
blemishes are easily overlooked, how-
ever. Incidentally, the catalog is not
Flatﬁd to 'ii,he Eml::: puil::li.ahed in Bmu:;
yn, New York, by the magazine T
D.".d-HnuseJaum}:ﬂ.

The Seventh Old House Catalogue
delivers much useful information for
its price of about §15. It's sold at book-
stores and through Sterling Publish-

ing Co, Inc., 387 Park Ave. S., New

York, NY 10016-8810 (shipping is ex-

tra if ordered through Sterling).
—Roy Berendsohn
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HOMEOWNERS CLINIC

BY NORMAN BECKER, P.E., Contributing Editor

Septic Seepage Pit

I would appreciate your answer to the
proper installation of a seepage pit re-
garding the erushed stone that is ap-
plied around the block liner. How
many inches should be applied around
the block liner? JUDY SMITH

GLENDORA, CA

For our readers who are unfamiliar
with seepage pits, a pit is used in-
stead of a leaching field in residen-
tial sewage disposal when the lot the
house is located on is too steeply
sloped to allow building a field. The
pit allows effluent lo percolate into
the ground the way a leaching field
does, but it takes up less surface area.
Sewage leaving a house settles in a
septic tank before it flows into the pit.

The pit’s bottom should be filled
with 6 to 12 in. of coarse gravel, and
the space between the pit liner and
the surmundil? soil with3 to6 in. of
coarse gravel. The specific amount of
gravel depends on local codes.

GFCI Questions

My TV and VCR are plugged into an
outlet that my kids can reach. Al-
though it has a childproof cover,
wuu]g I gain additional protection
from a ground fault circuit interrupt-
er outlet? Are there disadvantages,
other than cost, of having a GFCI
breaker in the panel box versus one in

A GFCI outlet receptacle certainly
provides additional protection
against a shock hazard. To do this,
the circuit in a GFCI menitors the
current in the “hot” and “neutral”
lines. Under normal conditions,
these two currents are always equal.
If the circuit detects a difference be-
tween them as little as 5 milliamps, it
interrupts the power in as little as
one-fortieth of a second. However,
childproof covers on an outlet are ef-
fective, and it shouldn’t be necessary
toinstall a GFCI outlet.

A GFCI receptacle has one advan-
tage overa GFCI installed in a circuit
breaker. The GFCI circuit breaker
moniftors the branch circuit. With it,
there is a greater chance of nuisance
tripping caused by a buildup of leak-
age currents due to deteriorated or
damaged sections of insulation, mul-
tiple splices and moisture accumula-
tion. When a GFCI breaker trips, the
entire branch circuit goes out,
Whereas when a GFCI receptacle
trips, it deenergizes just itself, or the
rest of the branch circuit that follows
it, depending on how the electrician
has it installed.

Drilling Holes

In Cerdamic Tiles

How do you drill holes in bathroom
wall tiles? I would like to put rails in
the shower area. I'd appreciate any

WERTICAL

COMNCRETE BLOCK
HORIZOMTAL
CONCRETE BLOCK

an outlet? RAY NOEMER  advice. MRS. D.V. PHILLIPS
RANDOLFPH, KJ CAMARILLO, CA
INLET PIPE REMOVABLE COVER
FROM SEPTIC TANK — e
e g i A seepage pit has a & to 12-n.
HENEWER! i bt layer of crushed stone of coarse
el l P e B R gravel at its base and 3 to 6 In.
=1 e - of crushed stone or coarse
. R EE B gravei along Its sides.
a o 3
il FlB T 6" COARSE GRAVEL
gEEEn
[ rf
L

One method is to place a finish nail
on the tile, and tap it with a hammer
to score the glazing. Bore on the
scored mark with a masonry bit.

The second method is to simply
buy a carbide- or diamond-tipped
drill to bore the hole. Using these bits
eliminates the need to score the glaz-
ing. The diamond-tipped drill is
more expensive but preferable to the
carbide-tipped bit.

Both bits are available at hard-
ware stores and industrial suppliers.
Use a variable-speed drill when us-
ing these bits so that youcandrillata
slow speed.

Heaith Tip

Lead eontamination of tap water in
homes is the focus of increasing pub-
lic concern. According to the EPA,
lead is one of the greatest health
threats to children. As such, the EPA
has mandated testing of all drinking
water sources in schools and day-
care centers. The University of North
Carglina at Asheville (UNCA),
through a grant from the Clean Wa-
ter Fund of North Carolina, is con-
ducting a study of lead contamina-
tion in household tap water.

UNCA has analyzed the tap water
in more than 4000 homes, most of
which are in North Carolina. The
test consists of two samples. The first
test samples water after it has been
sitting in the pipe for at least 6 hours:
The second (purged sample) is taken
by drawing water after it has been

flowing from the tap at a high rate for
at least I minute. Early research re-

sults show the faﬂuwinﬁu

o About 30% of homes have high lead
concentration in the first draw,
Purging corrects the problem 90% of
the time.

e High lead concentrations have
been found in homes with plastic-
pipe (PVC) plumbing systems, im-
plicating faucet fixtures as a con-
tamination source.

UNCA is expanding its study and
analysis to the national level. It pro-
vides homeowners with an unprece-
dented opportunity for low-cost test-
ing. For your test kit, send §12 to
CWF-NC,Dept. PM, 138 E. Chestnut
St., Asheville, NC 28801. ™

0 YOU HAVE A HOME-MAINTENANCE
(R REPAIR PROBLEM?

Just ask Norman about it. Send guestion to
Homeowners Clinic, Popular Mechanics, 224
West 57th St., H:‘;H:i?nﬂii, dﬁmiﬂ. 'ﬁ;;h-l.&:rmﬂ
cannof be answered indivi o problems of gen-
eral interest will be diicu-qud":': the column. For
mare home-repairand maintenance help, get PM's
Home Care Guide, 85 H&po-éwfﬂ. Sand your ar-
der(s) to Popular Mechanies, Box 1014, Radeo Cely
SBtation, New York, NY 10101.
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HOME
IMPROVEMENT
INSTALLING
WEATHER-
STRIPPING

BY GENE & KATIE HAMILTON
PM lllustrations by
George Retseck

@ A typical 20-year-old house with
adequate attic insulation loses more
energy to air leaks than from any oth-
er source, A barely noticeable %-in.-
wide gap around an exterior door is
equivalent to a gaping hole in the wall.

Even in a newer house, weather-
stripping wears out and becomes inef-
fective. Also, previous owners may
have installed weatherstripping in-
correctly, in which case it's best to re-
place it.

Of all the small projects around the
house, installing weatherstripping
gives you the largest payback, and it
can be accomplished with minimal
tools.

‘When the cold winter winds start to
blow, you'll be glad you undertook
this project because your home will be
more comfortable. Also, it's pood to
know, when you get the first utilit
bill of the winter, that you've done aﬂ
you can to reduee your heating costs.

Preparing for

wli‘thﬂ"i’lrl rl

First, pry off old foam or rubber
weal.hemtrlppmg with a putty knife
(Fig. 1). Spring-metal weatherstrip-
ping, on the other hand, may be worth
saving. Pry it away from the jamb us-
ing a wide putty knife. Ifit looks like it
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will make a good seal along the door,
keepit. Ifit's bent, replace it.

Next, to remove dust and dirt,
wash the doorjamb with deter ent
and water or a solution of tnsagmm

osphate and water. Scrape off the
oose paint.

When the wood is dr].r apply an al-
kyd primer to the bare wood.

The most durnh [ wen erstn is
the spring-metal type. A new version
of this old standby is an easy-to-install

1 Pry loose old weatherstripping with a

scrape off loose paint. Prime bare spots.

2 Peel off backing paper from under vinyl
wide putty knife. Wash the doorjamb, and  V-strip, and smooth It in place. Do the top

Jamb first, then do the side jambs.

B3 Cut the protruding flap of the side Jamb
weatherstripping at a 30° miter. This way,
side and top strip clear each other.

&4
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We uncomplicated high efficiency.

When we designed the Ruud® Deluxe 90 Plus® gas furnace, we could have loaded it with a lot of fancy

gadgetry But we didn't.
We could have included unnecessary components. But we didn't.
Because 100 years of experience in providing comfort products has taught us that quality construction and
fuel-saving features are the things that really count.
The result is a high efficiency gas furnace so unique, the heat exchanger is not only patented but also has a
limited lifetime warranty. e s
Naturally, the Ruud Deluxe 90 Plus uses natural gas. It's clean. It's comfortable. It's el

economical. And it comes from right here in America, RUUVD
- 0

Look into the Ruud 90 Plus today.

Call 1-800-848-RUUD.
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Clean natural gas. America’s best energy value.




vinyl V-strip that has an adhesive
backing covered by a peel-off backing.
One roll of V-strip is enough to seal a
door or a few windows. To use this
weatherstripping, fold it intoa V with
the adhesive to the outside.

If your door fits the jamb tightly,
install the strips close to the doorstop
with the point of the V toward the
door. If the door is slightly warped,
and doesn't contact the stop evenly,
install the weatherstripping about Y
in. back from the stop, to ensure it
makes contact along the door’s length.

Measure each of the jamb sides
(they may be different), and cut two
pieces of weatherstripping. Measure
the top jamb, and cut a piece to fit.

Install the V-strip on the top jamb
first. With both top and side pieces,
peel off a foot or so of the paper back-
ing from one end of the strip, and
press itin place as you peel off the rest
of the backing (Fig. 2).

At the top of the jamb, the side and
top V-strip butt into each other. Trim
the side strip at a 30° angle to allow
the top piece to expand and meet the
door (Fig. 3).

JOURNAL

Doors with large gaps

If your door is not square in the frame
oris severely warped, the V-strip will
not be effective. In this case, apply
tube-type weatherstripping to the
doorstop. This weatherstripping con-
sists of a vinyl or aluminum flange
with a vinyl tube along the edge. With
a warped door, you can bend the

To install this type of weatherstrip-
ping, measure and cut the piece to fit
the top jamb, Cut the aluminum or
vinyl flange to the exact gize of the
jamb, but trim the vinyl tube so it's
about Y in. long on each end. Close
the door, hold the material snugly
against the door, and nail it to the
head and side doorstops (Figs. 4 and

strips along the doorstop to seal it.

weatherstripplng to the doorstop. Bend
the tubing to follow the door's curve.

F”-\-r-lu._,_-—ﬂ—_ﬂ.

4

5). Flex the weatherstrip so it con-

.. T

Jamb poorly, use vinyl tube weatherstrip-
ping with extruded aluminum flange.

8 Screw aluminum threshold In place, and

threshold height by mmmg the screws.

¥ Apply Ye-In.-thick adhesive-backed

attic stairs to stop air leaks.

10 When the attic stair casing covers the

rehang door to gauge Its clearance. Adjust  foam rubber to the jJamb of disappearing Jamb face, staple tubular vinyl weather-

stripping inside the jJamb.

L

bl F Sy %

| "4

of V-strip. Fold paper back on [tself.

14 Begin sealing inner sash by slicing 18 Pinch legs of the V-strip Nat. and poke 18§ After
backing paper about a foot down fromtop  end with folded backing paper into the tween the window and Jamb, lower the

small space between window and jamb.

weatherstripping Is in place be-
sash. Pull backing paper off top of strip.

bl
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forms to the contour of the doorstop.
Both the aluminum and vinyl extru-
sions can be painted to match the
jamb, but don’t paint the vinyl tube.
Because the tube flexes as the door
hits it, the paint will erack and fall off.

Sealing the door bottom
Closing off the space between the
door and its threshold can be a prob-

JOURNAL

lem when the threshold is badly worn.
Installing a 2-piece adjustable alumi-
num threshold over the old threshold
is the best way to seal under the door
in such situations. Since few old jambs
are truly square, thiz threshold ad-
justs to suit the door.

Cutting the threshold to fit the
jamb is a 2-step process. First, slide
the two pieces of the replacement

& Cut aluminum threshold to the jamb
width. Mark location of doorstop on the

threshold, and cut notch with a hacksaw.

7 Setsawto cut a 2° bevel, and trim about
an Inch from the door bottom. Use a cutoff

threshold so its serewholes line up
(the top part will overhang the bot-
tom). Measure the length of the exist-
ing threshold, and cut the new thresh-
old to fit using a hacksaw with a fine-
toothed blade. Measure and cut the
threshold so that the overhanging end
is removed (this ensures the screw-
holes remain in alignment).

Lay the threshold in place, and
mark the position of the doorstops on
the threshold (Fig. 6). Cut out a notch
with the hacksaw so the threshold
clears the doorstops.

Next, eut about an inch off the door
50 it will clear the new threshold (the
threshold manufacturer may have
specific instructions on the exact
amount that should be eut).

Knock the pins out of the door
hinges with a screwdriver and a ham-
mer, and place the door across a pair
of sawhorses. Mark the bottom of the
door for cutting.

We used a circular saw with a cutoff
jig to trim the door to length. This jig
consists of a piece of Yi-in. plywood
with a fence screwed along its length.

11 Remove worn-out garage door
weatherstripping. Prime and paint doar
bottom, and nall on the new gasket.

Jig clamped to the door to guide the saw.

Make the plywood wider than the

| X I
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12 Nall flaxible vinyl weatherstripping to
garage doorstop to seal the opening. Press
strip firmly agalnst door as you nall.

13 Apply V-strip weatherstripping close
to the front of window track on double-
hung windows. Point of V-strip faces you.

Il r i

17 Clean the Inside face of the meeting
rall on the outer sash. Apply

ping with point of V facing up.

T
4

| B
st || B
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18 Nail tubular vinyl weatherstripping to
against window, and nall it in place.

19 Seal around electrical outlets and

weatherstrip- window stop to seal large gaps. Press strip  switches with foam-rubber gaskets that fit

behind the cover plate.
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saw's shoe, serew anarrow fence toit,
then run the saw along the fence to cut
off the excess plywood.

Next, clamp the jig so its edge is on
the marks on the door. Place the saw
on the jig and lower the saw blade so it
clears the thickness of the door, then
make the cut (Fig. 7). Reduce splin-
tering by using a erosscut or combina-
tion blade.

Serew the replacement threshold in
place. Snap the vinyl strip in place on
top of the threshold, rehang the door,
and gauge how the threshold has to be
adjusted to suit the door.

Remove the vinyl strip, and adjust
the threshold serews (Fig. 8). The
door should close easily but tightly.
Reinstall the vinyl strip after cutting
it to length. Complete the installation
by caulking the inner and outer edges
of the new threshold.

Attic door

Seal a standard hinged door leading to
an unheated attic with V-strip. For a
pull-down door, use tubular vinyl
weatherstripping or foam strip,

If the pull-down door overlaps its
jamb, install adhesive-backed Yi-in.-
thick foam rubber on the door's back,
where it contacts the jamb (Fig. 9).

To seal a door where the casing
completely covers the jamb, staple tu-
bular vinyl weatherstripping inside
the jamb (Fig. 10). Install the
weatherstripping so it is lower than
the jamb face. The door will shut
against it, making a good seal.

Garage door

Most garage doors come with some
sort of weatherstripping on the bot-
tom, but few have any along the sides
or the top of the jamb.

In time, the seal at the door's bot-
tom flattens out and doesn’t conform
to the small irregularities of the ga-
rage floor. This allows wind and rain
to enter. Remove the old weather-
stripping and the fasteners that hold
it in place, Paint the bottom of the
door to prevent it from absorbing
moisture and delaminating.

When the paint on the door’s bot-
tom edge is dry, cut a garage door seal
to length, and fasten it with the nails
provided or use galvanized roofing
nails (Fig. 11).

Garage door weatherstripping for
the top and sides is a heavy vinyl ma-
terial similar to V-strip. Push the
strip tight to the door, and nail the
wide flange portion to the doorjamb
(Fig. 12).

You can paint the weatherstrip to
match the garage's trim color. Don't

JOURNAL

paint the part that contacts the door
because it flexes and the paint will
eventually erack.

Sealing windows
Old drafty windows are one of the
worst sources of heat loss. Double-
hung windows are probably the worst
offenders, because two moving sash-
es provide greater surface area for air
infiltration,

The easiest weatherstripping to in-
gtall on double-hung windows is V-

strip. It costs about $5, and it only
takes a half-hour to seal a double-
hung window. If you clean the jamb
carefully so the strip adheres well. it
will last two to five years,

Wash the jamb carefully, especially
the grooves where the sashes ride,
with a solution of trisodium phosphate
and water. Scrape away loose paint,
and prime bare wood with alkyd prim-
er, Measure the outer sash's length,
and cut two pieces of V-strip about an
inch longer than the sash. Euwer the

&8
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Youd be hard-pressed to find a do-it-yourself
project simpler than installing a Touch Control®
faucet by Moen” Everything you need isin the box,
and if you do have questions, you can call our toll-free
Helpline. Of course, every Touch Control faucet has
Moens exclusive washerless cartridee, carries our
Lifetime Limited Warranty and—true to itsname—
can be operated with a feather-light touch.
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sash. Hold a piece of V-strip above the
sash with the point of the V facing
Er:ru. Peel an inch or two of the ﬁaper

acking from the bottom of the V-
strip, pinch the legs of the V together,
and poke the pinched end into the nar-
row space between the sash and the
jamb,

Raise up the V-strip, butting it
against the head jamb. Peel off the re-
mainder of the paper backing, and
press the V-strip weatherstripping
into position (Fig. 13). Repeat this on

JOURNAL

the jamb's opposite side,

Next, press a piece of V-strip on top
of the outer sash with the point of the
V toward you.

To zeal the inside sash, measure
and cut two strips slightly longer than
the sash's heigﬁt. Raise the sash as
high as you can,

Next, hold a piece of V-strip verti-
cally with the point of the V facing
you, and slice the backing paper about
12 in. down from the top. Starting at
the slice, peel up about 6 in. of paper

CaSUIE.

Even shopping for a Moen Touch Control faucet isa
pleasure, because you'll find so many affordable styles. In
fact, the only difficult part of the process will be selecting
the Touch Control faucet you like best. Who knows—you
may have to buy more than one (we like to encourage that
sort of thing). For information about Touch Control and
the complete line of Moen faucets, see your local home

improvement store, or call 1-800-347-6636.

JMOEN

(Fig. 14). Fold the paper over on itself
so a little bit of the backing paper ex-
tends beyond the top of the V-strip.

With the point of the V facing you,
pinch the legs of the V together and
pokeit into the narrow space between
the inner sash and the jamb (Fig. 15).
Feed the V-strip up, and position it
with its lower end butting into the
bottom jamb (the window sill), Peel
off the backing paper below the slice,
and press the V-strip into position.
Repeat this procedure on the jamb's
opposite side.

Lower the inner sash. Grab the lit-
tle piece of backing paper, peel it off,
and finish pressing the V-strip into
place (Fig. 16).

Next, apply a piece of V-strip on
the bottom of the inner sash with the
point of the V facing you.

To complete sealing the window, in-
stall a V-strip on the outer sash’s
meeting rail (the bottom rail where
the windows meet). To do this, raise
up the inner sash all the way. Cut a
piece of V-strip the length of the rail,
and press it in place with the V point-
ing up. Staple it in place to ensure it
stays put (Fig. 17).

Worn double-hung
windows

The best way to seal windows that are
worn and loose is with tubular vinyl
weatherstripping.

To seal the inner and outer sash,
nail the material to the parting and
window stops (Fig. 18). Also nail the
weatherstripping on the top and bot-
tom of both sashes.

To seal the gap between the sashes,
raise the inner sash and lower the out-
er sash to expose the meeting rail on
the outer window. Nail a piece of
weatherstripping to the inside face of
the meeting rail.

Sliding, awning and
casement windows
Sliding, awning and casement win-
dows usually have built-in weather-
stripping and are less likely to leak air
than an old double-hung window.
These windows can be sealed with
foam strip or V-strip. Since casement
and awning windows operate like a
door, seal around their jamb as you
would a door.

Sealing outlets

Believe it or not, cold drafts can make
their way into the room by the gap
surrounding an electrical box. To seal
around an outlet or switeh, unscrew
the faceplate, install a foam-rubber
gasket and reinstall the cover.  PM
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DEFY THE
OF

What goes up, must come down.
Especially when it comes to motor oil.
The second you tumn your car off, gravity begins
pulling your engine oil into the oil pan. And
after a few hours, there's virtually no oil left to

' lubricate your engine.

That means every time
you start up, engine
paris grind together,
causing up to 80% of
all engine wear.

You can accept the
gravity of this
situation. Or defy it.
With Slick 50
Engine Formula.

— -

Not an oil. Not an additive. But a special
treatment that bonds PTFE, the world’s most
slippery solid substance, to your moving
engine parts.

Slick 50 creates a tough, slippery coating that
lubricates and protects for up to 50,000 miles.
Tests have shown it reduces engine wear by
over 50%. Improves horsepower. Reduces
emissions. Improves fuel economy. And
keeps today'’s higher revving engines running
cooler, no matter what the temperature. All
this-with a one-quart, one-time application.

So protect your engine with Slick 50.

Because some ®
laws were meant e. .' l'

lobe broken, A IV E G R

2= 50
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Led by GM, Detroit’s 1992 new-car crop marks the
rebirth of an all-American automotive style.

® In financial eireles, where corpo-
rate good health is assessed strictly
on a basis of profit and loss, the prog-
nosis for the U.S. auto industry is rat-
ed as marginal, But for thoze of us
who spent the summer previewing
Detroit's new cars for 1992, it's a com-
pletely different picture. This fall’s
domestic new-car show suggests any-
thing but an anemic industry. There's
power, performance, technology and,
perhaps most important, the re-
emergence of a readily identifiable
American automotive style. After
years of various interpretations of the
so-called Euro look, American de-
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signers finally seem to be going their
own way once again. Cadillac's stun-
ning new Seville is perhaps the best
example of this new trend in Yankee
chie—but it's certainly not the only
one, as our 1992 roundup will reveal
on the following pages.

General Motors

With the Ford Motor Co. concentrat-
ing primarily on its new trucks and
Chrysler loading up for an extended
string of early "93 launches, it was left
to the General to put on this fall's big-
gest show, And Cadillac had the star-
ring role.

Pt FHOTL BY G PHOITD
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Cadillac

Although GM's luxury division has
been inching its way back to parity
with other prestige makes over the
past few years, the new Seville prom-
1ses to close the gap in one dazzling
leap. Marking a distinet break with
Cadillac’s undersugpended, tufted-
pillow past, the Seville is clean, con-
temporary and distinctively all-
American. It has the aura of a sure-
fire winner, and if vou don't hear the
words “car of the year” associated
with this car, we will be very much
surprised.

We believe the new sheetmetal,
shaped under the supervision of Rich-
ard Ruzzin, head of Cadillac's exterior
design studio, speaks for itself.
Though there are some Cadillac re-
minders, such as the egg-crate grill-
work and stand-up hood ornament of
the standard Seville, every body pan-
&l iz new—in the fullest sense of that
word.

Flush glass, flush-mounted door

|




handles, a sloping hoodline, steeply
raked windshield, angled backlite and
higher decklid add up to a sharp im-
provement in aerodynamic efficiency
(0.33 Cd versus 0.38 for the previous
Seville). While we prefer the near-
monochrome look of the 3TS (Seville
Touring Sedan), trim is very re-
strained on both Seville models, in-
side and out.

This is a big sedan, substantially
bigger—3in. onthe wheelbase, 2.4 in.
wider, 13.1 in. overall—than its pre-
decessor, and much roomierinside. In
fact, it's roughly the same size as the
original Seville of 1975.

Power is still provided by Cadillac's
200-horsepower 4.9-liter V8 engine,
driving the front wheels through an
electronically controlled 4-speed
automatic. Although the basic run-
ning gear is largely unchanged, the
front frame rails and erossmember
have been beefed up, for more tor-
sional rigidity. The antilock braking
system continues as standard equip-
ment, and the new car rides on new
16-in. cast-alloy wheels.

More impressive than its increased
volume is the look of the new Seville's
interior, which provides an American
variation on understated German ele-

ance, The zeats have been over-

auled, for better support, and as you
would expect of any modern luxury
car, there's a long list of standard
equipment. The Seville Touring Se-
dan, of course, adds even more to this
seductive list.

72

Pricing is something most automo-
tive manufacturers like to keep zecret
until the last possible moment. How-
ever, while the new Seville is certain
to be more expensive than the old,
which started at about $34,000, Cadil-
lac’s marketing people are deter-
mined to keep the numbers competi-

if
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budget, the Eldorado also got plenty
of attention. No longer can the Eldo
be called a 2-door Seville—or vice
versa. The only exterior commonality
between the two cars is the wind-
shield.

However, there are still other com-
monalities. Like Seville, the Eldora-

tive with the new invaders from
Lexus and Infiniti.

If they do, we're in¢lined to think
Cadillae won't be able to build these
sophisticated new sedans fast enough
to meet demand,

While the Seville absorbed the
lion's share of Cadillac’s 1992 design

PR PHOITCN BY G PHOTO

TOURING COUPE ‘
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do hag grown for "92—10.8 in. longer,
3.5 in. wider and 0.8 in. taller. all of
which adds up to a roomier car, by 2
cu. ft. inside and 1.2 cu. ft. under the
new decklid. The larper size also adds
up to about 150 pounds more weight
for a total of 3605 pounds, which is not
much, considering the car’'s dimen-
sional increases,

The biggest visual change is the El-
do's all-new roofline, culminating in a
sweeping backlite and rather sub-
stantial C-pillar. There's the tiniest
hint of oldtime Cadillac fins at the
rear, a swoopier snoot up front and an
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updated interior, replete with tasty
Zebrano wood paneling and a new in-
strument panel,

Funetionally, the Eldorado bene-
fits from stiffened front subframing,
new 16-in. alloy wheels and bigper
brake rotors all around, with expand-
ed front calipers. Power comes from
Cadillac's 200-horsepower 4.9-liter
V8 engine, which will be supplanted
by the 4.6-liter Northstar V8 some-
time next vear,

Like the Seville, the "92 Eldorado
will be available in two Mavors—the
Eldorado Coupe and the sportier El-
dorado Touring Coupe, which comes
with stiffer suspension and
225/60HR-16 Goodyvear GA tires.

Aside from a variety of minar trim
changes, the rest of Caddydom will be
much as it was in 1991, One significant
exception to this status quo is.the
addition of Cadillac's Teves traction-
control system to the Fleetwood and
DeVille lineup. The system will be
standard in the Fleetwood and an op-
tion in the DeVille,

Unlike the sophisticated Allanté
system, the Fleetwood/DeVille appli-
cation will only operate at low speed
{below 30 miles per hour).

FIRST IMPRESSIONS

Cadillac Seville STS

® During the pasl few years, wa've
seen a lot of subtle hints that this car
was coming—ithe carefully tuned growl
of V8 exhaust, suspensions tuned
away from the wallow and fioat of yes-
teryear, Touring frim packages devoid
of glitz and digitalia.

Even so, for all these portents, the
reglity of the new Saville—the Seville
Touring Sedan in particular—is still a
very pleasant surprise.

Besides its restrained trim and ana-
log instrumentation, the essence of the
STS lies in its stiffer-than-stock sus-
pension luning. And what this yields is
a level of steering precision and han-
dling response that strikes us as simply
gxcellent. The STS lacks the hard-
adged feel of, say, a 5-Serias BMW,
but it's distinclly more athletic than
something like the Lexus LS400,

And it yields its own distinctive level
ol comiort, taut enough 1o suggest its

impressive handling capabilities, supple
enouah fo sop up the small bumps and
dips that BMWSs have trouble ignoring.
The new sealing is appropriately sup-
portive and impressively adjustable,
while the instrument panel strikes us as
a triumph of contemporary simplicity
over outmoded tradition.

The STS is loaded with luxury fea-
tures, including a sound system that

would improve most homes, But whera
this car wins is in its design, inside and
out, a look that gets into uncharted ter-
ritory for Cadillac. Stir in a surprisingly
generous dollop of fun-to-drive and
you've got a new breed of Caddy, one
that says—unmistakably—that Cadil-
lacis back.

—Tany Swan
Specifications

Layout Front-engine, froni-drive
Body style d-doar
Engine 200-hp ohv 4.9 V8
Transmission 44
Wheelbase 111.0in.
Track, tir 60.9/60.9 in.
Length 203.9in.
Width T4.4in.
Height 54.00n.
Curb weight {min.) 3721 pounds
Brakes, fir disc/disc, ABS
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If David Dunbar Buick is watching
current events from that big factory
in the sky, he's got to be smiling. His
old company has just staged one of the
more dramatic turnarounds in recent
GM history. And with lots of new
hardware in the parking lot, Buick's
1992 prospects look promising.

Tops on the hardware list is the new
family of Skylark compacts. Although
chassis dimensions are identical to the
previous generation—103.4-in,
wheelbase, with front/rear track
measuring 55.6/56.2 in.—no one will
confuse the new with the old.

The new Skylark is bigger—over 9
in. longer and an inch wider—as well
as roomier. More important, it looks
different, embodying a good many
styling themes from the Bolero con-
cept car of a year ago.

esides distinctive, it's aerody-
namically efficient, with a Cd under
0.32, compared to the old car's 0.37.

The interior redesign is as far-
reaching as the exterior, with a bigin-
strument cowl dominating the dash-
board and analog gauges housed
within. Thoughtful touches abound:
cup holders and versatile small-object
storage in the dashboard and center
console, New standard interior equip-
ment includes power door locks, a
split folding rear seat and remote re-
leases for the fuel filler and trunklid.

Powertrain options are somewhat
limited, compared to the Skylark's
sister cars, Olds Achieva and Pontiac
Grand Am. Skylark buyers can
choose either the new 120-hp Quad
OHC, essentially a 2-valve Quad 4, or
a 160-hp 3.3-liter V6, mated to a 3-
speed automatic transmission.

Chassis refinements include anti-
lock braking as standard equipment,
cockpit adjustable shock absorbers
{(standard on the Gran Sport, optional
elsewhere) and a new 16-in. wheel/
tire package.

ot quite as new as the Skylark,
but equally important, is Buick's re-
designed LeSabre. As Buick’s best

geller, and a U.S. quality leader, this
smooth new full-size sedan is critical
for sales momentum.

The rounded exterior is a welcome
u]Jdate on the previous LeSabre. It's
also more aerodynamic at 0.32 Cd
compared to 0.35. Naturally, the re-
design extends to the interior, which
features a sweeping wraparound in-
strument panel, dual climate controls

T4
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(optional) and a driver's airbag.

There’s also more LeSabre all
around—3.5 in. more stem to stern,
2.5 in. side to side and some 200
pounds more at the curb.

Below the new skin, GM's 170-hp
3800 V6 replaces the old 3.8, provid-
ing more muscle and a 1 mpg improve-
ment in highway fuel economy (18
eity, 28 highway). GM’s low-speed
traction-control system is offered as
an option on Limited models, while
antilock braking is standard on the
Limited, optional on the Custom.

Elsewhere in the Buick stable, the
205-hp supercharged 3800 V6 will be
the only engine available in the Park
Avenue Ultra. The Roadmaster line-
up, limited to a station wagon last
year, has been expanded to include a
sedan series, There's also more power
to move these big cars (2 tons plus),
thanks to a 5.7-liter V8. It only pro-
duces 180 hp, but 300 ft.-Ib. of torque
makes the Roadmasters reasonably
responsive and bumps their tow rat-
ings to 5000 pounds.
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FIRST IMPRESSIONS

Corvette

® Though it's an uncharacteristically
quiet new-model year from Chevrolet,
it’s by no means a silent one. The big
news is abbut the fastest Chevy—the
Carvette. And if you own or have ever
driven a Corvetle, thal car will positive-
ly teel like a dinosaur after one briel
stint behind the wheel of a '92. Space
prohibits listing the many improve-
ments thal have been made to Chevro-
let’'s hot ane since the current modal
was introduced in 1984, Even since our
last Corvetle test, in 1987, the long list
includes better brakes, 17-in. wheels,
a 6-speed manual fransmission, elec-
tronically controlled suspension, a re-
movable hardtop for the convertible
and now, for ‘92, Automatic Slip Re-
duction (ASR) and a brand-new, ultra-
potent version of the small-block VB
engina, the LT-1

————

—— . o

repor quarter-mile runs of 13.6 seconds
at a speed of 104 miles per hour,
And for those awkward

Punch the throttle on
the new 300-hp LT-1 and
you have awhole new rea-
san o proclaim the Cor-
vette as America's pre-
mier sports car, The LT-1
won't peel your eyelids
backlikethe LT-5V8inthe
ZR-1, but even so, most
drivars will run out of
breath long before the car
does. Factory engineers

moments when you've
overcooked it in a turn, the
ASR traction-control sys-
lerm retards the power just
enough for you to recover,
But for those immature
times when wheelspinis
desirable, simply push the
ASR control button and
smoke the reartires in rub-
ber-shredding burnouts to
your heart's content.

It's a perfect system for a near-per-
fectcar.

Specifications
Layout Front-engine, rear-drive
Body styles 2-seat coupe convertible

Engine 300-hp ohv 5.T VB
Transmissions GM, 44
Wheelbase 96.2 in.
Track, f/r 59.6'60.4in.
Length 178.60n.
Width T1.00n.
Height 46.7 In.
Curb welght (min.) 3327 pounds
Brakes, {'r disc/disc, ABS

—Joe Oldham
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OLDSMOBILE 88 ROYALE LS

Oldsmobile

They say that a good product is the
key to recovery in any business, and if
it's true, Oldsmobile's "92 lineup
should reverse the downturn of the
past few years. Spearheaded by the
new Achieva compact and 88 sedan,
Oldsmobile’s lineup looks about as
good as it has in a decade.

The Achieva is the newest of the
new Oldsmobiles, superseding the
Cutlass Calais series. This is the only
one of the N-car replacements
{Achieva, Buick Skylark, Pontiac
Grand Am) that's been renamed,
which says something about the
Calais.

Bigger, smoother and more con-
temporary in appearance than the Ca-
lais, the Achieva is designed to hit a
little higher target in the crowded
compact market. It's bolstered by an
impressive array of standard equip-

ment, variable-assist power steering

and a wide variety of engine options.

Details are spelled out below,

The new 88 has been drawing
crowds since its debut at the Detroit
Auto Show last January. Although it
rides the same 110.8-in. wheelbase,
it's bigger in every dimension—4.1in.
longer, 1.5 in. wider, a couple hun-
dred pounds heavier—and it's an eye-
catcher in a way its square-edged pre-
decessor never was.

It's also 4-door only. Olds has elect-
ed to drop the 2-door version.

The B8's interior has also been re-
done, and there's more standard
equipment—power windows, a driv-
er’s airbag, child security rear door
locks—inside.

Available in two trim levels—
Royale and Royvale LS—the new 88
also includes some important fune-
tional changes. Tops on this list is the

availability of antilock braking
(standard on the LS, optional on the
Royale). Another LS option is GM's
low-speed traction-control system.

Power has been improved, with
GM's 170-hp 3800 V6 replacing the old
165-hp 3.8-liter V6, and GM’s elec-
tronically controlled 4-speed auto-
matic smooths out the shifting.

Improved power is also the theme
elsewhere in the Olds lineup. The Sil-
houette minivan, like its eousins from
Chevy and Pontiae, will offer the 170-
hp 3800 V6 and 4-speed automaticas a
powertrain option for '92 (the current
120-hp 3.1 V6 and 3-speed auto will
continue as standard equipment).
Oldsmobile’s big rear-drive Custom
Cruiser station wagon will get GM's
torquey 5.7-liter V8 as standard
equipment, while the 98 Touring Se-
dan will offer the option of GM's new
205-hp supercharged 3800 V6.

Oids Achieva

® We figure all the over and under
Achieva jokes have already been told,
50 wa'll confine our remarks about this
new Olds 1o the hardware, which is
slick, quick and a distinct improvement
on the Cutlass Calais it replaces.
Improved in this case means more
room inside the car, Chassis dimen-
sions—whealbase and track—are
basically unchanged, but there have
been some suspension component re-
visions that should providé better road
manners and handling, which wasn't
the strongest suit of the old Calais.
The SC (Sport Coupe) is the hot-rod
version of the Achieva, with stiffer sus-
‘ pension (though still not stiff enough)

and the 180-hp H.O. edition of the Quad-
4 engine. It's a potent and, with its specil-
ic trimpieces, spiffy package, one that'll
make you forget the Calais in short or-
der—if you haven't already,

If that's not enough, a W41 variant,
with even more muscle, plus better gear-
ing, will be along later in the model year.

Patterned closely on Oldsmobile’s so-
phisticated and well-received Achieva
concept car, the new Calais replace-
ment presents a conternporary, aarody-
namic appearance with flush glass all
around and a faster backlite than the oid
N-car's formal roofline. Achieva will be
offered in 2- and 4-door body styles, with
three trim levels available and four differ-
ent engines.

The engine category includes two
newcomers—GM's new 3.3-liter VB,

and a 120-hp 2-valve version of the
Olds-developed Quad 4, which is
standard equipment on this and all oth-
er N-car replacements. The 3.3-liter VB
is available only with a 3-speed auto-
matic transmission, the only automatic
available in Achleva and its cousins.

We prefer the 5-speed manual that
comes with the various 4-cylinder
powarplants.

Other noteworthy Achieva installa-
tions: GM is making its own antilock-
braking system available as standard
equipment on all models, and a cockpit
adjustable shock absorber system is
offered in S and SC versions.

—Tony Swan
Specifications

Layout Front-engine, froni-drive

Body styles 2-door, 4-door

Engine 120-hpsohc 2.3L4

Optional: 160-hp dohc 16V 2.3 L4

160-hp ohv 3.3 V&

180-hp dohc 16V 2.3 L4

Transmissions 5M, 3A

Wheelbasa 103.4in.

Track, iir 55.6/55.31In,

Length 187.91In.

Width 67.2in.

Height 53.1In.

Curb weight (min.) 2690 pounds
Brakes, fir

Disc/drum, LB_:I;
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Pontiac

The compact front-wheel-drive
Grand Am has been Pontiac's peren-
nial best seller since the most recent
edition came along in 1985, and
there's no reason to suppose the new
generation is going to erode that pop-
ularity. Like the new N-car replace-
ments from Buick and Olds, the
Grand Am is bigger and sleeker than
its predecessor, though it rides on the
same 103.4-in. wheelbase.

Available in 2- and 4-door body
styles, the new Grand Am shares the
same wide range of engine offerings
as the Olds Achieva, including the
new 120-hp 2.3-liter Quad OHC 4-¢yl-
inder and the new 160-hp 3.3-liter V6.
The 160- and 180-hp versions of the
regular Quad 4 also remain in the or-
der book. Transmissions are a 5-speed
manual or 3-speed automatic.

A welcome addition to the running
re——

gear is antilock braking, which be-
comes standard equipment across the
board. Front brake rotors have been
increased, from 13 to 14 in., but the
rear brakes are still drums. Steering
is via GM's new variable-assist power
system, and the headlights have a
new flash-to-pass feature.

The interior restyling includes a
new instrument panel, considerable
work in the rear-seat area to improve
comfort and legroom, and two differ-
ent instrument clusters for the two
different models: SE and the sporty
GT line, However, all the instrument

kages use large, well-marked ana-
DE gauges.

Another laudable feature of the
new Grand Am is what's been left out.
With a reduction in parts numbers as
a design priority, Pontiac was able to
cut the Grand Am's parts count by
266, or about 11%.

Pontiac's Bonneville is also re-
newed for "92, with the exotic addition
of a supercharged engine sweetening
the model mix (SE, S5E, S8SEi).

Longer and wider than previous
Bonnevilles, the new sedans are also
roomier, particularly in the trunk,
which goes from just over 15 cu. ft. to
18.1 eu. ft., a volume that can be en-
hanced by a pass-through feature.

The Bonneville's standard engine
continues to be GM's 170-hp 3800 Vé,
matched with a 4-speed automatic
transmission. The ABS is standard on
almost all models, as is variable-assist
power steering, which is new for "92.
See the SSEi sidebar for more details.

For drivers who liked the style and
versatility of Pontiac's Trans Sport
minivan, but deplored its powertrain
anemia, the good news for '92 is the
option of the 3800 V6 and a 4-speed
automatie.

®it's been 35 years since the first Pon-
tiac Bonneville umbled onto the Amer-
ican automotive scene, and if the latest
incarnation of Pontiac’s famous big-
car nameplate lacks the thundering
presence of the original Bonneville,
don't worry because it certainly won't
put you to sleep.

The SSEi's supercharged 3800 V6
engine doesn't quite measure up to the
original Bonneville's bodacious 359
ft.-lb. V8's torgue standards, but the
blown V6 has enough output to hustie
this substantial (3607 pounds) hunk of
sedan from 0 to 60 mph in less than 9
seconds.

And like that first Bonneville, it'll look
good doing it.

As is true of all of GM's new cars, the
transition from the 1991 Bonneville to
the new entails increases from 198.7 1o
200.6 in. (201.2 for the SSE and SSEi)
in length and from 72.1 1o 73.6 in. in
width. Depending on the model, a few
pounds more of bulk are added at the
curb, as well,

Whal you get with these increases is
avery stylish new sedan, particularly in
SSEi trim. The side cladding, integrat-
ed airdam/front fascia and alloy wheels

I8

that distinguish other top-of-line Ponti-
acs give the SSEi a decidedly jazzy look.

There's also a wealth of standard
equipment to go with the exterior flash,
including a new instrument panel and
GM's new EZ Kool glass that filters out
infrared and ultraviolet rays. Other SSEi
slandards: low-speed traction control,
antilock braking, driver and passenger
airbags, 16-in. alloy wheels matched to
the exterior color, 225/60ZR-16 Z-rated
tires and a stiffer FE2 suspension pack-
age thal keeps the massive tires planted
during hard comnering.

From the beginning, we've liked the
Bonneville's big-car manners, and the
new SSEi moves this car another notch
up the fun-to-drive scale. Don't expec!
too much from the supercharger—since

PR PHOTOS BY G PHOTO

boost levels are mild, there's no big
rush. But do expect to be impressed
with this car's all-around high-speed

touring capabilities. —Tony Swan
Specifications

Layout Front-engine, front-drive
Body style d4-door
Engine 205-hpohv3.B
suparcharged V6
Optional 170-hp ohv 3.8 V6
Transmissions 4A
Wheelbase 110.80n.
Track, iir 60.3/59.8in.
Length 201.2in.
Width T3.6in.
Height 55.5in.
Curb waight (min.) 3607 pounds
Brakes, U'r Disc/drum, ABS

{ More Detroit "92 on page 80)
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THERE IS NOTHING MORE BEAUTIFUL THAN
THE POWER OF INTELLIGENT ENGINEERING.

THE ALL-NEW EIGHTY EIGHT ROYALE.

Introducing a brand-new 1992 Oldsmobile.” Redesigned and re-engineered from
theinsideout. [ Itsintelligent. It's powerful. Fuel-efficent! It'sa 3800 engine
fused with one of the smoothest-shifting electronic transmissions on theroad. Its
nimble and precise. It's front-wheel drive and four-wheel independent suspension.

8 lts refined. Itsa family car. More overall headroom and legroom and trunk room.
It's comfort for six. And the safety of anti-lock brakes™ and a driver-side air bag.

I It's the Oldsmobile Edge’ The most comprehensive owner satisfaction program in
the industry. Its a hundred thousand ideas engineered together in the new Eighty

Eight Royale Visit your Oldsmobile dealer for a test drive or call t800-242-0LDS.
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THE POWER OF INTELLIGENT ENGINEERING.
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Ford Motor Co.
The importance of truck sales to the
overall well-being of the Ford Motor
Co. is unique in the American indus-
try. With minivans still counted in
truck totals, Ford's passenger car and
light-truck sales split about 50/50.
Which is part of the reason there's as
much activity in the Ford truck sector
for 1992 as there is on the automobile
front.

Ford/Lincoln-Mercu
There are no truly new vehicles in the
Ford and Lincoln-Mercury car line-
ups this fall, at least not in the sense
of new as defined by last year's Es-
cort, Tracer and Crown Vie, or the
revious year’s runaway smash-hit
ixplorer.
ut while Ford loads its new-prod-
uct cannons for a mid-"92 barrage of
early "93 models, there are plenty of
changes to report for the autumnal
rollout, And wﬁiie they're mostly evo-
lutionary changes, they nevertheless

reflect the manufacturer’s determina-
tion to improve quality and perform-
ance while postponing major capital
expenditures during times of poor
gales,

However, there's more than this to
the first redesign of the Ford Taurus
and Mercury Sable. Even though
these two breadwinners no long-
er command the absolute top of
the sales charts, they've been ex-
ceptionally popular since their
launch and don't show much sign of
fading any time soon.

As a result, Ford was in the tricky
position of facing a redesign for a
produet that didn't seem to require it.
And this in turn allowed the design
team to devote all their energies to
small improvements, rather than a
major overhaul (detailed below). If it
ain't broke, don't fix it.

Ford design executive Fritz May-
hew summed up the company’s posi-
tion regarding this dilemma at the
first showing of the "92 Taurus/Sable

Ford Taurus

® New front-end sheetmetal for '92 is
certainly not as dramatic a departure
as the original Taurus and Sable were
six years ago. I's recognizable and de-
rivative, especially when you consider
that the doors are unchanged, as is the
basic platform. Sable models do get
new doors, bul retain the trademark
light-bar grille between the headlamps.

Body style 4-door
Engine 140-hp ohv 3.0 V6
Optional: 140-hp ohv 3.8VE
220-hp dohc 24V VE*

Transmissions SM*, 4A
Wheelbase 106.0in.
Track, fir 61.6/60.5in
Length 182.010n.
Width Ti2in
Height 54.1in.
Curb weight (min.) 3131 pounds
Brakes, 1t Disc/drum (disc/disc”)

But there's more o the "new" cars
than a reskinning. Ford gave the interi-
ors a thorough scrutiny, adding impor-
tant ergonomic improvements by relo-
cating many switchas and controls. The
trunk, big in the original, is a tad bigger,
and the interior is more spacious.

lineup last summer.

“We don't want to make changes
Jjust for the sake of changes," he said.
“Frankly, the Taurus and Sable were
so advanced when they were intro-
duced as 1986 models, they still had a

fi.-lb. We found driveability with the 4-
speed automatic transaxle to be ac-
ceptable with the smaller engine—and
much improved with the 3.8. Unfortu-
nately, neither powerplant is availabla
with a manual transmission.

For 5-speed fun, check out the SHO

Attention to detail has led to reduc-
tions in interior noise, helped by revised
shock valving for improved handling and
reduced tar-strip harshness.

The 3.0-liter V6 is now standard, re-
placing the anemic 2.5-liter Four. A
worthwhile option is the 140-hp 3.8-liter
V&, which raises torque from 160 10 215

option, the 220-hp 24-valve 3.0-liter V&
rocket-propelled Q-ship. They haven't
changed the key part of this combina-
tion—its ability to cover large ex-
panses of real estate in a hurry—
although thera is a little more distinc-
fion in the front-end trim.

—Mike Alfan

it PHOTOS BY G FHOTO
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look econtemporary enough to earry
them through for another model year
or three.

"However, the changes that were
made for "92 were made for good rea-
sons—and Taurus/Sable will proba-
bly remain as market segment leaders
for a while.”

As a result, Ford's styling changes
for both Taurus and Sable are very
subtle indeed—difficult to detect, in
fact, unless the old and new ears are
standing side by side.

But there are many thoughtful
changes inside the cars, as detailed
at left.

The Tempo/Topaz story is a little
different. Even though they're due
for a complete redesign next year,
Ford's marketing and produet plan-
ning staff decided an improvement in
horsepower was needed even sooner
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if the cars were going to keep pace in
an increasingly competitive segment
—which is why this compaet twosome
will be available with a 135-hp 3.0-
liter V6 for 1992.

Ford's 96-hp 2.3-liter pushrod
Four, upgraded by the addition of
multiport fuel injection, will continue
as the base powerplant. The V6 will
be standard equipment in the Tempo
GLS and Topaz LTS and XR5, option-
al elsewhere.

Vé-equipped Tempo/Topaz cars
will also get a stiffer antiroll bar in the
rear, while Tempo GLS and Topaz
LTS and XR5 models will get new 15-
in. alloy wheels.

With a major redesign coming soon,
cosmetic changes to the two cars are
minor this year. They include a return
to body-colored grillwork for the
Ford Tempo and a new Sable-style

light bar for the Mercury Topaz.

One other small but welcome
change to the Ford lineup is the addi-
tion of the Touring SBedan model to the
full-size Crown Victoria lineup.

With more power (210 hp versus
195 hp for the standard Crown Vie,
thanks to a dual-exhaust system), a
3.27:1 rear axle, stiffer suspension, a
heavier rear antiroll bar and 225/70-15
tires on cast-aluminum wheels, the
Touring Sedan brings back a long-ab-
sent element of performance to the
full-size American sedan market.

Other Touring Sedan distinctions
—which are also available in the
Crown Viec lineup Handling/Perform-
ance and Towing packages—are rear
air springs, antilock braking with
Ford’s Electronic Traction Assist, a
power steering oil cooler and a 120-
mph analog speedometer.




Ford Trucks
There are people driving around in
1991 Ford vans who have never
known any other—the eurrent body
style/platform dates back to 1975.

There are several reasons for this.
Most of the industry’s recent effort in
vans has gone into minivans and small
4x4s, Traditional big vans have lin-
gered unchanged simply because the
van buyers didn't really need some-
thing new to maintain their interest.

Ford has dominated this market for
a generation with this same vehicle.
Fleet buyers (a substantial portion of
the market) care mostly about cost of
ownership, and van converters would
just as soon maintain the status quo o
their jigs and fixtures still fit.

The new, more aerodynamically
current styling of the Econoline and
Club Wagon is still recognizable as

Ford. The design of the grille now
shares the look of the pickups and
Ford's big tractor-trailer rigs. One
major improvement in the bodywork
is tighter, more consistent fit of body
panels, making for substantially low-
ered wind and road noise. The paint
job is smooth and shiny. Exterior
glass is now flush-mounted, contrib-
uting to lowered wind noise and im-
proved mileage. Both the head- and
taillamps wrap around and fit flush,
Gone, unfortunately, are vent wings.

Also absent is the traditional over-
assisted power steering with its on-
center numbness. The Twin I-Beam
front suspension remains, but road
feel is much improved.

Ride harshness and noise are simi-
larly improved (diminished), and the
front suspension has simple adjust-
ments to correct camber and caster.

a2
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One area of no change whatsoever
is in powertraing. There continue to
be five choices, four of them V8s. The
offerings include a 145-hp 4.9-liter in-
line-Six, a 185-hp 5.0-liter V8, a 200-
hp 5.8-liter V8, a torquey (345 ft.-1b.)
7.3-liter diesel V8 and the real heavy-
duty hauler, a 7.5-liter VB rated at 230
hp and 390 ft.-Ib. of torque. The 6-
cylinder can be ordered with either 3-
or 4-speed automatic. All the others
are mated to 4-speed automatics.

Interior appointments are more
carlike than before, with all major
controls mounted on stalks, rather
than sprinkled over the dashboard.
On high-line models, there are even
air conditioning/heating controls and
remote controls for the radio, mount-
ed within easy reach of the passenger
behind the driver’s seat.

Ford audio sets the standard for the
domestic manufacturers with the
best-sounding stereos. And, the ergo-
nomics of the controls on the sound
gystems are the best in the industry.
A driver's-side airbag is available as
an option on most models,

In response to customer prefer-
ence, a 60/40 swing-out side door is
now standard, while the sliding door
is optional, except on the long-wheel-
base models. Also available are a cou-
ple of models aimed at the conversion/
motorhome market, both a cutaway
chassis cab and a stripped frame/run-
ning gear. Une nice touch is taps built
into the heater and a/c system to sup-
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ply heating and eooling to the nether
regions of whatever structure the
converter adds.

Those who tow, but not often
enough to justify adding a frame-
mounted hiteh, will be glad to hear
that the rear bumper is compatible

with commercial clamp-on hitches.

Like the vans, Ford's F-series pick-
ups have remained unchanged since
1980. This year’s crop has a front-end
restyling to match the vans, and there
are also subtle changes to the body-
gide moldings and tailgates.

The interior sees instrument panel
revisions, new climate controls and
head restraints for the bench seats.

Back in the lineup after an absence
of a few years is a stepside box, avail-
able in both regular and supercab
short-wheelbase F-150s.

FIRST IMPRESSIONS
Ford F-Series

® Ford has long outsold the rest of the
industry in full-size pickups. But the
current truck lineup has had only minor
refinements since first introduced in
1979, making it pretty long in the tooth,
To make the case for change even
more compelling, both GM and Chrys-
ler have had major revisions of their
hardware within the past few years.

As a result, this year's Ford light-
truck crop looks different outside and
inside, and sports a number of refine-
ments to the running gear, depending
on whether you're checking off the box-
es for a 6-banger 4x2 to haul groceries
or a 7.5-liter gruntmobile for towing.

One welcome retroversion to the
good old days is the reintroduction of
the stepside box, officially called the
Flareside at Ford. We'll take ours with
the Nite option, devoid of brightwork
except for the alloy wheels. Great for
cruising the drive-in.

Interiors are spruced-up, with easi-
ar-to-see gauges and controls, spiffy
seals and even a carpet-delete rubber-
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mat option for real work trucks. Non-
samokers who have radar detectors or
cellular phones to plug in get a lighter-
less flap-doored 12-volt socket labeled
Power Point.

Graced with new substantial sheet-
metal, the new trucks are built on essen-
tially the same platforms, with essential-
ly the same powertrain options as the
full-size vans. With dozens of detall re-
finements, the new trucks are hand-
some and functional. And perfectly ca-
pable of maintaining their industry
leadership. —Mike Allen

crew cab, siepside

Engina 145-hp chv4.9 L6
Optional: 185-hp ohv 5.0 V8
200-hp ohv 5.8 V8

180-hp diesel 7.3 Va8

230-hp ohv 7.5 V8

Transmissions  4M, 5M, HDSM, 34, 4A
Wheelbase 116.8-168.4 in.
Length 197.1-248.7 In.
Width Tain.

Height
Brakes,fir Disc/drum, rear-wheel ABS

Tiin.
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Chrysler

Yes, the boys from Highland Park,
Michigan, will be introducing new
cars during the 1992 model vear.
However, when those new cars rall
out, they'll be early "93s. For this fall's
new-car show, Chrysler's contribu-
tions are engineering improvements,
new safety features, some minor cos-
metic updates and a new Eagle Sum-
mit wagon supplied by Mitsubishi.

Called the Expo LRV (Light Rec-
reational Vehicle) in Mitsubishi trim,
the new Eagle Summit further blurs
the already smudged line between
high wagon and minivan. But the
Summit lands more on the minivan
side of the line than the wagon, right
down to its sliding side door. Dimen-
sions—99.2-in. wheelbase, 168.5 in.
overall length, 66.7 in. width, 65.0 in.
height—are considerably smaller

than Chrysler's standard minivans,
but thanks to its tallish profile and
clever interior space utilization, the
Summit has a surprisingly good cargo
volume for its size: 34.6 cu. 1,

Buyers will have their choice of two
d-cylinder engines—either a 1.8 or a
2.4 liter—and all-wheel drive. Horse-
power ratings of the two engines are
almost the same at 113 and 116, re-
spectively, but the 2.4-liter provides a

FIRSTIMPRESSIONS
Dodge Daytona

@ With all those Eagles and Lasers,
and even Eclipses flying around, we've
had a tendency to forget the good old
Dodge Daytona. But no one's likely to
forget this one—not once they've had a
chance to drive it, that is.

With Chrysler's own 16-valve dohe
intercooled 2.2-liter turbo churning oul
224 hp, the Daytona IROC/RT can get
from point A to point B quicker than all
but a very few cars, most of them a
good deal mora expensive.

While the IROC/RT s parformance is
startling, and the overall look is new,

Specifications
Layout Frant-angine, rear-drive
Body style 2+2 coupe

Engine 224-hpdohe 16V 2.2 turbo L4

there's also much that's familiar. The
door, roof and hatch are the same, while
the front and rear lascia are grafted onto
the familiar front-drive running gear.
Skinny wraparound headlamps add a
vary contemporary appearance. There's
a new taillight signature to sel off the re-
vised rear, with styling cues drawn from
big-brother Stealth.

Connecting the front and rear are new
agero-look body side moldings and
ground-effects appliqués.

The inside is pretty retro—with the
highwindow line and dated dashboard, it
feels very much like the Daytonas of old
—until you light up all that horsepower,

and the front tires along with it

The suspension has had a general
stiffening lo accommodate this Dayto-
na'simpressive sense of urgency. One
option you'll want and probably need is
ABS, available on the Daytona lineup

for the first imea. —Mike Allen

Transmission M
Wheelbase a7.2in.
Track, fir 57.5/57.6in.
Length 179.810n.
Width 69.3i0n,
Height 51.8i0n.
Curb weight [min.) 2779 pounds
Brakes, fir disc/disc, ABS*
*Dptional
B4
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big edre in torgue—I136 fi.-lb. versus
116 ft.-1b.

Transmission options include a 5-
speed manual or 4-speed automatic.
The Summit has 4-wheel dise brakes,
and antilock braking is available as an
option,

Chrysler's regular minivans—
Dodge Caravan, Elymuuth Voyager
and Chrysler Town & Country,
fresh from a complete redesign last
year—will get two important safety
upgrades for "92. Upgrade No. 1 will
be the installation of driver's-side air-
bags for the entire Chrysler-built
minivan fleet, an upgrade that will
certainly give Chrysler some valuable
bragging rights,

Upgrade No, 2, and equally mar-
ketable, will be the availability of
built-in child safety seats—two of
them—that fold into the backrests of
the minivans’ center bench seat. The
child seats are positioned with an ae-
tion similar to pulling down a center-
mounted armrest, and each seat is
equipped with its own independent
b-point safety-belt system. When
they're not in use, these seats stow
away completely, allowing for normal
use of the bench seat by adult-size

pPassengers.

The official name for this thoughtful
device is the Chrysler Integrated
Child Seat. It's been tested and is rat-
ed well within Mational Highway
Traffic Safety Administration stand-
ards. The seats are designed for chil-
dren who weigh between 20 and 40
pounds (essentially the same weight
bracket that aftermarket child safety
seats are designed for), and can be
retrofitted to 1991 model Chrysler
vans,
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Another safety-related improve-
ment for 1992 is the availability of
antilock braking on Dodge Daytonas
and Chrysler LeBaron models. As a
result, Chrysler claims that it now has
85% ABS coverage for its passenger
cars, which is tops among domestic
manufacturers.

All-wheel-drive availability also
continues to spread through Chrys-
ler's lineup, with the option extended

cluding a completely new look to the
front end, thanks to uncovered head-
lights for the first time in the Dayto-
na's 8-year history. There's also a new
taillight stretching right across the
back, new gide cladding and special
rocker panels to distinguish the Day-
tona ES.

Another Daytona variant will roll
out at midyear, when Chrysler intro-
duces the Daytona IROC R/T.
Powered by Chrysler's new 16-valve
dohe 2.2-liter turbo, this promises to
be very hot stuff indeed, with 224 hp
at 6000 rpm,

This is the same engine that powers
the audacious little Spirit R/T sedan,
and its output—more than 100 hp per
liter—exceeds anything Chrysler has
ever produced betyt;thre

Although the Daytona’s hybrid ri-
vals—Plymouth Laser and Eagle
Talon—also get some cosmetic atten-
tion, including exposed aero head-
Iiﬁht.s in place of the old pop-ups, the
IROC Daytona promises wﬁ;e ﬁ?ﬂgﬂf
the roost, at least until the Viper
comes along.

Chrysler has also been busy with its
truck powertrains for "92. Both the
3.9-liter V6 and b.2-liter V8 have had
healthy injections of horsepower and
torque (for details, see “Engineering
The "92s" on page 86),

Massive gains in truck engine out-
put required improvements in drive-
lines, to accommodate the increased
stress on all components. As a result,

i

for '92 to the Plymouth Laser and
Chrysler Town & Country minivan.

Facelifts for '92 include the New
Yorker and Dodge Daytona lines.

For the New Yorker, the treat-
ment is limited to new front and rear
fascias on the Fifth Avenue and Salon
models. The revision lends a softer,
more rounded appearance to these
upscale Chrysler sedans.

The Daytona revisions actually goa
bit further than a quick facelift, in-

Diodge engineers had to come up with
heavy-duty transmissions, both man-
ual and automatie, as well as stronger
universal joints and tougher axles, an
inventory of items that represents a
substantial capital investment for any
manufacturer,

Asan example, Dodge Ram 50 vans
powered by the revitalized 5.2-liter
V8 engine will have 9.25-in. rear ax-
les, in place of the 8.25-in. axles used
in previous editions, ™

85



ENGINEERING
THE '92s

New power from old sources.

® Although Big Three engineers
have been busy in every phase of tech-

BY PAUL WEISSLER

nical development in the 1992 car (£

and truck lineup, the most signifi-
cant activity seems to have been 4
in the powertrain area. The tru-
ly new engines—Chrysler's
Viper V10 and Cadillac's 4.6-
liter 32-valve Northstar V8
—won't be along until early
next year.

But even so, Detroit’s en-
gineering brain trust has
still found more 9%
power for al-
most all the new
cars that will roll out =
this fall, thanks to .
wholesale reengineer- \§
ing of existing engines.
Here’s our manufacturer-
by-manufacturer rundown.

General Motors

Certainly the best example of revital-
izing a veteran powerplant is Chevy's
new LT-1 Corvette engine. The 5.7-li-
ter V8 is based on the small-block de-
sign that's been around since 1955,
but even though the displacement and
bore centers are unchanged, there's
no parts interchangeability with the
old L98 Vette V8.

The LT-1 engine is a half-inch
shorter and 3% in. lower than the L98
version. Horsepower is up, peaking at
300, compared to 245 for the L98.
Peak torque actually is down a hair
—330 ft.-Ib. at 4000 rpm versus 340 at
3200—but the new torque curve is so
nearl flat that overall performance is

he secret is in the new intake
ma.mfo]d It discards the long runners
of the tuned-port system for a ple-
num-style intake with short runners,

Reverse-flow cooling

The LT-1's cmlh'ng system is key to
the new engine’s improved perform-
ance and reliability. It's a reverze-
flow design: Coolant flows from the
radiator into the aluminum cylinder
heads first (rather than the block)

B4

LT-1 CORVETTE ENGINE

New 300-hp LT-1 Corvette engine has wide
torque band, thanks to major revisions of in-
take manifold, heads and cooling system.

when it's at its lowest temperature,
allowing it to carry off more heat,
which helps prevent detonation. The
improved cooling efficiency allowed a
small increase in compression ratio—
from 10.0:1 to 10.25:1—which helped
improve peak power.

The ¢oolant flows down from the
heads and through the block, where it
warms the block more than in the
typical engine, raising cylinder bore
temperatures to a more uniform level
top to bottom. This keeps the bore
rounder, promoting better sealing by
the low-tension piston rings. Better
sealing means more power, and low-
tension rings mean less friction.

To ensure a solid column of liguid
coolant flowing through the engine,
there's a vapor venting circuit from
the rear of each ¢ylinder head toa
pressurized coolant reservoir.

The water pump is gear driven off
the camshaft (no belt). The pump
routes coolant into the heads without
first running it through the intake

3 manifold, contribut-
¢l ing to the lowered
profile of the en-

gine.

Destined for light-
truck applications,
{ GM’'s new high-per-
(] formance V6 is a ver-
sion of the 4.3-liter
e V6 (originally derived
By (rom the small-block V8),
and it provides a whopping
40-hp boost over the throt-
tle-body-injected version.
Equipped with a balance shaft
for smoothness, it has a novel
fuel-injection system—GM ecalls
it Central Port Injection (CPT)}—
and a sonic-wave intake manifold, a
feature adapted from motoreyeles,

There's still a solenoid-type fuel in-
Jector in the throttle body, ﬁt it's.an
oversize design with six outlets feed-
ing into individual hoses that connect
to simple mechanical nozzles at the in-
take ports. The fuel flows through the
hose to the nozzle, where it pushes
open a spring-loaded ball valve and
sprays fuel at the back of the intake
valve. When the valve opens, the fuel
is drawn into the evlinder. Result:
port injection for little more invest-
ment than a throttle-body system.

The intake manifold is a tuned de-
sign, with a butterfly valve dividing
the plenum into two chambers. At
2400 rpm, a computer-controlled mo-
tor opens the valve, effectively creat-
ing one large chamber with a different
resonant frequency, providing a ram-
air effect tuned for best midrange
torque, up to 4000 rpm.

Supercharged 3800 V6

The 170-horsepower 3800 V6 may not
have enough punch for everyone with
a big GM sedan. So the 3800 V6 in the
Buick Park Avenue Ultra, Pontiac
Bonneville SSEi and Olds 98 Touring

{Pleage turn to a7l
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Sedan will come with a water-cooled
Roots-type supercharger from Eaton
Corp. It features a computer-con-
trolled butterfly valve that opens to
relieve all pressure between the blow-
er inlet and outlet, so with a light foot
on the gas pedal the engine runs with
the fuel economy of a naturally aspi-
rated engine. But when the pedal
goes to the metal, the butterfly closes
instantly, and 0-to-60 mph times
shrink to less than 9 seconds.

Peak torque—260 ft-lb.—comes on
at only 2800 rpm. Peak horsepower is
205, a 35-hp increaze.

Quad OHC
The 2.3-liter Quad 4, GM's first 4-
valve engine, gets a 120-hp 2-valve

PR LLLSTRATHON By ROMN CARBCR
R T

Computer-controlled valve bypasses un-
needed boost on supercharged 3800.

kid brother—called the Quad Over-
head Cam—for use in the new com-
pacts (Buick Skylark, Olds Achieva
and Pontiae Grand Am). The engine
produces 40 fewer horses than the
standard Quad 4, but 140 ft.-1b. of
torque, just 15 ft.-lb. less than the
Quad 4. More important, the Quad
OHC makes more hp (10) and torque
(6 ft.-lb.) than the venerable 2.5-liter
Iron Duke, which leaves the GM
powertrain lineup.

The Quad OHC comes down the
same assembly line as the Quad 4 and
has about 75% parts commonality
with the 4-valve engine.

The 4-cylinder engines in GM's two
domestic-built, entry-level cars,
Chevy Cavalier and Pontiac Sunbird,

t conventional port fuel injection

or "92, replacing throttle-body injec-
tion systems. The Cavalier has a 2.2-
liter pushrod engine, and the Sunbird
has a 2.0-liter sohe engine imported
from Brazil. Port injection contrib-
utes to better cold driveability and en-
ables both engines to offer more per-
formance without a cut in gas
mileage. The Cavalier engine goes
from 95 to 110 horsepower and from
120 to 130 ft.-lb. of torque. The Sun-
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bird is up from 96 to 111 horses and
from 118 to 125 ft.-lb. of torque.

Rattle refinements

M has been on a near-fanatical push
to make new models creakfree and
smooth, and has added unit-body re-
inforcements all over the place.

In addition, the 4-cylinder and V&
engines in the new compacts are
“torque-axis mounted,” to get rid of a
lot of idle shake and other engine-in-
duced roughness. The engine mount
is a hydraulic type, and it both sup-
ports loads and helps to curtail torque
reaction. The transmission mount
supports rear loads. A pair of dogbone
struts, one under the front mount and
the other on the front side of the en-
gine, control fore-aft torque-induced
motions. Separating the load and lo-
cating funetions of the mounts permit
each to be designed to do a better job.

Many air-cleaner housings were
stiffened to reduce noise, and some of
the housings were reshaped to include
“quarter-wave tuners.” Inside these
cavities, the intake air generates son-
ic waves in the same frequency but
out of phase with the sound waves of
the intake airstream, canceling noise
during midrange acceleration.

Other GM tech highlights:
® There's more than one way to pro-
vide traction control. Corvette offers
Acceleration Slip Control, which uses
a computer to push the throttle partly
closed and even apply the brakes.
Chevy guarantees that you can't ac-
celerate quicker without it, although
you can flip a switch to disengage it.

The Cadillac Fleetwood/DeVille,
top-line Olds 88 and 98 models, Ponti-

ac Bonneville SE, Buick Park Avenue
and Roadmaster Limited offer anoth-
er traction control system that oper-
ates (only at speeds of less than 30
mph) by applying the antilock braking
system if the computer detects exces-

sive wheelspin. This one also has an
override button, which could be used
to permit some extra slippage if need-
ed to help Feta-:.-ar out of a snowbank.
#® Cadillac’s Eldorado and Seville get
the definitive lumbar support. No
more balloon cushion that's too much
or too little and in the wrong place.
There’s a metal multifinger frame
that curves gently inward and out-
ward and moves up and down along
motorized gear trains, pushing
against firm plastic/fiber ing.

# The Seville also gets GM’s first ap-
plication of light-emitting diodes
(LEDs) to replace conventional
bulbs. A string of 72 LEDs is used for
the center high-mount brake light,
which is built into the decklid.

port-style Injection with TBI simpiicity.

5
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separate lines to individual Injector nozzies for inexpengive
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® GM steered away from airbags for
its new compacts, installing instead
its deforming/conforming steering
wheel, already proved on the Sun-
bird/Cavalier. The wheel has legs that
will deform in an accident to allow the
wheel to conform better to the driv-
er's chest, reducing injury.
® The plastic-body vans ( Lumina
APV, Trans Sport and Silhouette) get
a flat sheet plastic/metallic film anten-
na sandwiched between the headliner
and the roof.

Some of the new compact sport
coupes (Achieva, Skylark and Grand

= P T T

Taurus trunk floor gets nolse damping In the
form of small, rubber-mounted welghts.

Am) will use the rear-window defog-
ger as the antenna. There's an elee-
tronic module with a radio-frequency
choke to isolate the defogger grid's
current flow from the radio.

A typical problem with windshield
antennas is poor reception from a
fringe station, but the module also in-
cludes a signal amplifier to handle this
annoying trait.

Although the redesigned Ford Crown
Vietoria and Mercunr Grand Marquis
a penred as "92 models in mid-"91,

ord’s only really new vehicle this fall
is its full-size van series, the Econo-
lines and Club Wagons.

It has the same powertrain lineup,
and it still uses body-on-frame con-
struction, but it isn't just a warmed-
over restyle of its 17-year-old prede-
cessor. The ride and handling are
1990's quality, and it has a lot less
wind noise (in part thanks to flush
windshield glass and the elimination
of vent windows).

The paint job is every bit as good as
& premium passenger car, and each
color coat carries a specific primer of
the same eolor, so most paint chips
should be nearly invisible.

The a/e system on this van series
was completely redesigned to get rid
of uneven temperatures and airflow
from side to side, as well as eliminate
vapor blowing out of the registers on
humid days,

T-Bird taillights
The Thunderbird's rear parking
lights are a string of 20 light-emitting

diodes (LEDs), instead of convention-
al bulbs. The reason for the switch is
the same as for Cadillac’s center high-
mount brake light in the "92 Seville:
It's built into the decklid, and bulbs
just wouldn't last very Inng with the
repeated shocks of closing the trunk.

Because the LED assembly is com-
pact, it also makes for superior pack-

agmng.

The "92 Taurus/Sable have one of
Ford's better ideas for transferring a
circuit from the wiring harness to the
steering wheel for the horn, cruise
control and so on. The customary way
is through a slip ring and spring-load-
ed brushes, hut brushes against slip

rings can be nois and, even worse,
the:,r aren't re]mhﬁ: in the long term.

Ford's solution is a wiring harness
shaped like an old clockspring. It can
be wound up or unwound as many as
three full turns in either direction
without the danger of fracture.

Quiet, please
Like the other U.S. carmak-
ers, Ford has been on a pri-
ority program to quiet its
cars, even though many of
its models are already U. 5.
leaders in this department.
The Taurus/Sable noise-
reduction program was
Ford's most intensive for "92,
including antirattle pads on the
seatbelt buckle assembly, and four
bolts (instead of two) to prevent li-
cense plate rattles.

PMILLUSTRATIONS BY RON CARBOM
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LIGHT-EMITTIMNG
DICDE [LED)

T-bird gets LED talllights housed in super-
thin assembly mounted directly In trunifid.

Lift the cargo area carpet on the
Taurus/Sable wagon, and you'll see
two small, metal rectangles glued to
the floor pan behind the rear seat, one
in the center, one at the right side.
Those rectangles are actually engi-
neered dampers, and the adhesive
that holds them is actually a tuning
mastie. It took lots of engineering
time to locate these dampers precise-
ly, to reduce transmission of road
noise through the floor pan.

V6T opaz

The long-underpowered Tempo/To-
paz get a lift with the installation of
the Taurus 3.0-liter Vulean V6. This
engine got some modifications, pri-
marily to the water pump, to ghoe-
horn it into the small engine bay. The
exhaust system is also more restrie-
tive, but performance—at 135 hp, 150
ft.-Ib. of torque—is close to the Taur-
us/Sable’s 140 hp and 160 ft.-1h.

The Tempo/Topaz 2.3-liter 4-cylin-
der is being equipped with sequential
port fuel injection, which should im-
prove driveability over the conven-
tional port system used previously,
but there's no increase in output.

The Automatic Overdrive (AOD)is
the transmission for Ford's prestige
rear-drive ears (Lincoln Town Car,
Ford Crown Vie and Mercury Grand
Marquig). For '92, the AOD gets the
electronics treatment, featuring the
capability of modulating the convert-
er cluteh for smoother application.
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Chrgsler
Chrysler will eventually win the

1992 horsepower race, the old-
fashioned way, with lots of cubic
inches—almost 500 of them
in the aluminum V10 en-
ine of the 2-seat Viper.
e car is scheduled to go
into production in No-
vember, and the en-
gine (8.0 liters in
this metric age) will
produce 400 hp and
450 ft.-Ib. of torque.
However, in thg
meantime, other
Chrysler engines
are making some
very impressive
numbers, particularly
the 3.9-liter V6 and 5.2-li-
ter VB in Dodge light
trucks and sport/utility
vehicles.

TRANSMISSION
RACILINT

Dakota traramission mount helps to reduce
drivetrain vibration and harshness.

These engines had been very con-
servatively tuned, equipped only
with throttle-body fuel injection. The
3.9 V6, which produced only 125 hp
and 195 ft.-1b. of torque, goes up to
180 horses and 225 ft.-1b. for 1982,
The 5.2 V8, formerly rated at 180 hp
and 260 ft.-1b. of torque, is up to 230
horses and 280 ft.-1b.

Making more muscle was straight-
forward work. The cylinder heads
were reworked to enhance combus-
tion, barrel-shaped tuned manifolds
and improved intake ports were in-
gtalled for better airflow, and a se-
quential port fuel-injection system
was mated to the new components,
along with an improved exhaust sys-
tem to reduce back pressure. None of
these new components can be retrofit-
ted to pre-'92 engines.

Of course, there's more to the high-
er performance than just the engines,
because it also took a redesigned
drivetrain to handle the extra e,
including larger rear axles, ified
automatic transmissions and, for the
5.2 V8, an all-new heavy-duty manual
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Chrysier V8 and V& engines are up in power,
and carry over only about 15% of parts.

b-speed produced by a joint venture
with GM. The 3.9 V6 gets a heavy-
duty Jeep manual box. Of course,
that's a fair swap, because the u

Jeep ZJ (a 19924 addition to the
Cherokee line) will offer the 5.2 V8 as
its top engine option.

Thi; Dﬁgtﬁg old transmission
mount was fairly Eimgle stuff—two

irs of thin, round rubber bushings,

or "92, it's a single piece with a wide
W-shaped piece of rubber, called a
shear mount, adapted from Jeep engi-
neering.

Chrysler’s own passenger car V6s,
the 3.3 and 3.8, both get sequential
port fuel injection for "92, an upgrade
from the simple port injection system
previously used. However, the

changes were made to improve start-
ing and driveability, so horsepower
and torque ratings are unchanged.

4 BARREL INTAKE Viper tech
MANIFOLD

Chrysler has been touting
the upeoming Viper
% sports car as a throwback
to the simple, brute-force
cars of yesteryear, but

h that's somewhat of an ex-
aggeration. The 2-seater
will use body panels of a
new plastic that has
never been used in
large-gcale auto
(, production, hard-
ly old tech.
Although the
made in cast iron for
truck use, the aluminum
version with cast-iron wet
sleeves and full electronic con-

igh-torque design, The transmission
ii’:lﬁhn all—rr':llew Burgg"Wa.mer fi-speed.
Even the windshield wipers are
new tech. To ensure a large, clean
wipe without a potential problem
from a complex mechanical linkage,
each arm is moved by a separate mo-
tor. And to ensure they work togeth-
er and park neatly, the motors are run
by a single electronic control unit.

Slhtr seats

If safety is now apple pie and mother-
hood stuff, Chrysler has a "92 option
on its Plymouth and Dodge minivans
that fits right in: two child safety
seats built into the second row of
seats. Made with a high-strength
plastic shell, they fold down from the
seatback and include an easy-to-ad-
just 5-point harness. Chrysler not
only expects to sell the option (to be
priced at about $200) to parents, but
maybe even to grandparents. M

8
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Chrysier's hideaway child-restraint seat eflminates need for awloward awdilary seats.
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Our Detroit Spy sneaks a look over the near horizon.
TEXT AND PHOTOS BY JIM DUNNE, Detroit Editor

® New designs are the lifeblood of

automobile |m|1ul.11'1u And with the
paint scarcely dry on its 1992 models,

|11'.l1|]- well along with

for 1993, "84 and beyond.
mpling of what's in

¢ has dramatic new shapes

for its sporty Firebird next vear. But

styling i=n’t the whole story, Firebird

{and Camaro) doors and fenders will

rall perform-

e i BCONOMmY.

But the basic layout and chassis will
remain the same—Pontiac and Chevy
will stick with high-output V6 and
V8 engines driving through the rear
whesls,

CUme year later Ford will introduce
the next generation of its always pop-
ular Mustang. [, too, will continue as
a rear-wheel-drive setup, but there
will be adjustments to the chassis, as
our shot indicates,

Note the width of the t nd the
fender bulges added to t velop-
ment mule, which is wearing 1991

work, Ford wants to mateh the

nd tire footprint of the new Ca-

nd Firebirds, which will re-

wider body and revisions to
suspension and axles,

Maturally, besides being wider, the
a4 "-fuhldll.ﬂ bodvwork will be com-
pletely redesigned.

Reaching further into the future,

A e T, R

t;.iﬁ&ﬂan-ﬁ:-:.

anning a bigger compact van
wmmed “Win 88,
vehicle will feature front-wheel Il'l‘l. ]
and fit into Ford's lineup just below
the full-size Club Wagon.

{‘:"-'!*!'Itlh'i“_".-', Ford will |'|-]1|.Ju.'q:- the
Aerostar with this vehicle, but that
move isn't planned for at least five
yvears. Vans like this one—and the
proposed Mercury Villager—are the
reasons Ford has dropped its big sta-
tion wagon models. Vans, according
to Ford's planning, will take their
place.

Few ne as much riding
on them as Chr 1993 and "4 LH
maodels. This 4-door sedan is 'n':.r:‘lr.l
¢lass in design. Dimensionally,
qualifies as midsize, and t+-.|tm'r
front-wheel drive with V6 engines
mounted longitudinally.

-

'93 FORD PROBE *
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Our spy shot shows a highly dis-
guised Dodge version caught off
guard during testing near the Chrys-
ler proving grounds in Chelsea, Mich-
igan. Chrysler will also build Eagle
and Chrysler variants of the LH.
Each model will have its own roof de-
sign, grille and taillight arrangement.

The LLH is one of the first sedans to
feature the so-called cab-forward de-
sign. The windshield extends about 8
in. over the engine bay at its base,
lending a distinetive profile to the
body. Axles are zet cloger to the ends
of the car, ereating a longer wheel-
base, reducing overhang and improv-
ing interior space.

Chrysleris hoping the LLH will be as
suecessful in the sedan market as the
Jeep Cherokee and Chrysler mini-
vans have been in their fields.

94 FORD MUSTANG

——— — B R o i

Although it's only three years old,
Ford's Probe is about to undergo a
major redesign. The 1993 Probe pro-
totype shown here is disguised, but
not enough to hide its basic shape and
some details.

Pop-up headlights, fastback styling
and a basie 3-door body design are all
carryvover features, But a more mas-
sive appearance to the rear end and
more rounded sheetmetal panels set
this 1993 maodel apart from today’s
Probe.

The major jewel in Lincoln's triple
crown will be unveiled next spring
when the completely restyled Mark
VIII makes its debut. Up front, the
rectangular grille is gone, but the rear
styling is still distinguished by a vesti-
gial spare-tire bulge, long a Mark-
series trademark.

Joining Continental and Town Car,
the Mark will offer more than a new
exterior design to the luxury-car buy-
er. Under the hood of this LEC proto-
type is the double-overhead-cam ver-
sion of Ford's successful 4.6-liter V8
engine. The all-aluminum high-out-
put 32-valve edition of the 4.6 will de-
velop 285 horsepower,

Eirht headlights? Yes, that's what
appears on the front of this early ver-
gion of the next generation of the Ford
Tempo. As part of Ford's plan to up-
grade the Tempo, the new styling will
probably embrace more interior
room, &s well as the 3.0-liter V6 en-
grine option that Ford introduced this
Vear,

Note the low cowl and hoodline, as
Ford, too, moves toward the cab-for-
ward school of design. ™
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Shapes and ideas you'll see on the street before the end of the century.

BY JIM DUNNE, Detroit Editor

In addition to this collection of near-
future concept cars, our man in De-
troit prevailed on the Big Three's de-
sign chiefs to forecast automotive
design trends through the rest of the
decade—and beyond. Their com-
ments—and concept sketches—ac-
company this story. —Ed.

Tom Gale, Chrysler

® Chrysler design VP Tom Gale is not
one to rest on his laurels. While his de-
sign concepl is already being hailed as
the shape other carmakers will imitate,
he's looking at new horizons.

“The cab-forward shape will be
around for some time,” he says. “ltgives
more room o the passanger in relation
to the car's length. And it also provides
an exterior appearance that's different
from any other shape on the road,

*But that's history, from our point of
view. What do we do next? Where's the
next breakthrough?

"First, we're looking for smaller
powertrains, like the 2-stroke engine.

92

® Ordinarily, concept cars are test
beds for ideas. Later, usually much
later, successful elements of the con-
cepts may show up in street cars,

But the Eagle Optima is no ordi-
nary concept car. Unlike most mem-
bers of its breed, this one may soon be
tooling around in your neighborhood,
pretty much as you see it here.

The cars that will soon appear with

Chrysler, Dodge and Eagle name-
plates are egsentially Optima clones.
Optima's most distinetive visual el-
ement is the relationship of wheelbase
to overall length, 112 in. versus 194
in. These dimensions put the wheels
out to the corners of the car, improy-
ing ride quality and interior volume,
Optima's north-south engine
mounting is unique at Chrysler and

We can translate that into more room in-
side the car.

"We'll use more glass. Side glass and
windshields will get larger. And we'll use
hidden headlights less—we want each
car to have its own face.

“Inside, seats will be molded, which
will save space. Don't look for the door

PR CPTIRAA PHCITCIS B RCH OO

Gale concept siketch mirrors Chrysler cab-forward philosophy.

technology to change much. We won't
use new door designs unless they work
better.

"But fundamentally, our designs will
evolve from a basic technical plan. Any-
one can create lines and color. We want
to have an underlying reason for all of
our designs.”
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EAGLE OPTIMA
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Optima engine is forshow, but cockpit is LH sedan preview,

rare in front-drive cars from any mak-
er. While transverse mounts enhance
general package efficiency, a longitu-
dinal mount does make for better
front/rear weight distribution. It also
makes it easier to adapt the basie
floorpan to rear-drive,

The most celebrated aspect of the
Optima design, of course, is its cab-
forward greenhouse. This design puts
the windshield's forward touchdown
point about even with the centerline
of the front wheel, a shape that im-
!ll Oves di’Tl‘Hl". ]'Id.mll 8 dﬂli creates
maore interior space.

Chrysler's Wagoneer 2000 belongs
maore to the realm of pure show car,

Chuck Jordan, GM

® Though the new Cadillac Seville
seems lo point to the rebirth of an Ameri-
can school of design, GM's design chiel
Chuck Jordan says his staff is headed
toward an international flavor

“There will be no more American car,
European car or Japanese car,’’ he
says. “We'll bring all these schools to-
gether in one design.

“Loaok for the shape of our cars to
come from within—we'll design from the
inside out. Sure, we'll be more aero. Bul
you'll see cars that will maximize man,
minimize machine.

“Our interiors will be easier fior the driver
and passengers to get into and out of,
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This massive sport/utility vehicle
rides on 20-in. wheels. It also carries
the wheelbase-to-length ratio toan al-
most ridicalous extreme—138 in. for
the former, versus 188 in. overall
length.

The Dodge Neon, on the other
hand, provides a strong hint of Chrys-
ler compacts to come, perhaps as soon
as 1985, The Neon is "environmental-
ly friendly,” and its plastie body pan-
els are coded to identify their chemi-
cal composition to aid in recveling.

Like Optima, Neon is a cab-forward
design, with impressive interior vol-
ume for a car of its size. Another inter-
esting feature is its extremely com-

And yes, we'll have new doar systems.

“"We'll have longer wheelbases com-
pared to car length, with wheels out to
the cormers of the car. That leaves mora
room for passengers.

“Wheels and tires will be taller, yet
thinner, to relate to the car’s profile and
still provide good aero.

/-

-

~ 300

pact 1.1-liter 2-stroke engine that's in
the developmental stage.

The surprise with Chrysler's 300
comes when yvou count the doors—
there are four. This flashy sedan rides
a 126-in. wheelbase, measures 206 in.
overall and has a V10 engine. The
rear-hinged rear doors can't be
opened before the front doors, and the
vilnerable-looking grillwork is actu-
ally part of an oversize bumper that
meets all federal erash standards.

Why build one concept car, when

two will do the job? That seems to be
the thinking behind Ford's Zig and
Zag, from Ford's Ghia studios in Tu-
rin, [taly, and they share experimen-

Jordan emphasizes airy passenger space, aerodynamic profile.

"Look for more glass, both windshield
and doors. The windshield will stretch
forward more, but not in front of the an-
gine. We won't have a cartoon car.

“At GM Design we promote creativity
and exciterment in our products. Emotion
is extremely important. That's what we
intend to bring to all our models.”

93
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FORD CONTOUR

tal 2-stroke engines rated at 80 hp.

Zig is a tiny—86.5 in. wheelbase,
139.3 in. overall—2-seat roadster
that seeme to be a modern sequel to
the old Austin-Healey Sprite. Zag is
an ultralight microvan, even shorter
(by about 4 in. ) than the Zig. The roof
is retractable so that big packages can
be stowed standing up.

Ford's Contour sedan is a concept
that draws attention for its T-Drive
powertrain. The T-Drive concept
places the engine transversely and

| Most unusual feature of Ford Contour

front-drive concept car b3 transverse-
mounted inline B-cylinder engine.

the transmission longitudinally, with
the power takeoff at the center of the
engine. To dramatize the concept,
Ford showed the Contour with an in-
line 8-eylinder engine. The transmis-
sion taps in between cylinders4 and 5.

General Motors went to its Pinin-
farina connection for a 2Z-seat sports-
car coneept, the Chronos. The chassis
was borrowed from an Opel Omega,
and the whole package measures a
tidy 176.2 in. long and only 49 in. high,
with 17-in. wheels,

FORD ZAG

Another sporty concept from GM is
Pontiac's ProtoSport 4. The unique
feature here is door design—the
doors swing up and out, to enhance
entry and exit in the low-slung de-
signs that are just over the horizon.

A TV set replaces the rearview
mirror, something Pontiac has tested
in other concept cars, and the head-
lights have a unique ultraviolet beam
designed to improve a driver’s ahility
to pick out hazards, lane markers and
signs.

Jack Teinack, Ford

@ Ford design boss Jack Telnack has al-
ready left an indelible stamp on Ameri-
can styling, thanks to the Ford Taurus.
MNow he and his staff are getting ready for
another breakthrough.

*Themost noticeable change will be in
the proportions,” he says, “and not just
hthe cab-forward

“The whole side prul‘ilﬂ will be
changed. Wheelbases will be longer,
and greenhouses will be narrower
top to bottom. Windshields will be much
larger. We'll add glass there, and sub-
tract glass in the doors. Glass is heavy,
but the exchange of glass surfaces
will be balanced out.

a4

Teinack vision Includes higher beltline,
wider stance, stretched wheeslbase.

"Plastic body pan-
# els aren't in our plans.
We think the fit and finish
isn't up to the standards we can
get with steel. Still, bumpers,
P~ grilles and taillight sections will re-
main plastic, as on today's cars,
"We'll use some wrap-
around rear windows like
the Probe, but you'll also
- see sheetmelal back there,
It remains one of the
best places to give
each car its own sepa-
rate identity. Hhimrlnntﬂmwemaln-
tain that differential.”
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SPECIAL SECTION

AUTOMOTIVE

PARTS &

ACCESSORIES

BUYERS GUIDE

® Something for everyone, No mat-
ter what you drive—ear or truck, new
or old— you'll find something that will
enhance the looks, performance and
pleasure of your vehicle in our Parts
and Accessories Buyers Guide.

If you've just parked a brand-new

car in your driveway, you'll find prod-
ucts here that will preserve its like-
new finish and interior for years to
come, and other items to add a bit of
extra flash and dash.

If you're trying to squeeze an extra
year or two of service from an older

vehicle, you'll find produets in our
Buyers Guide to bring back some of
that lost pep.

Everything here is selected to help
you protect the investment you made
in your car or truck and put the fun
back in your driving.

A R
- .

re 11 a1 = - B
"E AND DRESSUP
i F AR N A B EE Rl Sl

Cleaner/Degreaser

Simple Green is an environmentally
safe, multipurpose cleaner and de-
greaser that is biodegradable, non-
toxic, nonflammable and nonabra-
sive. It cleans automobile cloth and
vinyl interiors, and works as a highly
effective degreaser for engines, tools *

and whatever is in your garage. Con-

tact: Sunshine Makers, Inc., 15922
Pacific Coast Hwy., Huntington

Harbar, CA 92649;(800) 228-0709.
Chamois

Pittards Dry Soft Chamois iz a top- |

quality leather chamois that can ab-
sorb six times its own weight in wa-
ter. It's ideal for drying and polishing
all ear surfaces without streaking.
Unlike other chamois, Pittards does
not dry hard after use, but remains
out-of-the-package soft even after

months of rubbing and buffing your
car’s finish for that perfect shine, The
chamois sells for $14.99 to $29.99, de-
pending on size. Contact: Garnar
Booth, Inc., P.O. Box 367, Peabody,
MA 01960;(800) 325-3545.

Interior Rejuvenator
Somthin' Else restores
and protects interior
vinyl, plastie, rubber
and leather. It brings
back original color and
shine to your car's inte-
rior while guarding
against the hardening
and cracking action of
the Bun. It contains an
anti-static barrier to
repel dust and dirt, and
has a new-car fra-

ce. An 8-ounce can
of Somthin' Else costs
$8.95, Contact: Rhino
Industries, 14512 Ne-
braska Ave., Tampa,
FL 33613; (800) 329-
8833,

Rust Stabllizer
Corroless Rust Stabilizer penetrates
pitted and corroded surfaces, displae-
ing moisture. After removing any ap-
parent surface rust with a wire brush,
spray or brush the product onto the
effected area. It immediately cures to
provide a tough, chemically resistant
coating, and contains an active anti-
eorrosion pigment to prevent further

deterioration. Contact: The Easi-

wood Co., 580 Lancaster Ave., Mal-
vern, PA 18355, (800) 345-117&.

Super Polish

Zaino Bros' Private Stock Show Car
Polish and Cleaner was rated No. 1
for highest gloss and greatest durabil-
ity in a magazine test of leading car
polishes and waxes. It gives a super
gloss so deep that the surface actually
appears to be wet. The polish contains
a special sunscreen that totally pro-
tects your car’s finish from UV rays,
acid rain, bird droppings, ete, With

POPULAR MECHANICS » DCTOBER 1991
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Show Car Polish and Cleaner, your
car will maintain its shine through
multiple detergent washings. Devel-
0 y a leading custom body/paint

op for its own show cars, the polish
comes in two formulations: one for
eleareoat and another for regular fin-
ishes, It's available by mail order only
for $15.95, which ineludes shipping

and handling. Contact: ZBCO, 5700
Arlington Ave., Suite 9V, Bronx, NY
10471;(212) 796-5402.

Carpet Stain Remover

Lifter-1 is formulated for removing
difficult stains such as grease, tar,
coffee and ink instantly from the stur-
dier materials found in today’s auto-

mobiles. And there's no need to rub or
serub it out, It's nontoxie, noncorro-
give and environmentally safe. Con-
tact: Lifter-1, 805 N. Meadowbrook
Dr., Olathe, KS 66062;(913) 829-
8100.

California Car Duster cleans the aver-
age car in 2 to 3 minutes without wa-
ter. It features a large dusting area of
100% cotton fibers specially treated
with a baked-in paraffin wax, which
helps lift up dust away from surfaces
without leaving streaks. The dusteris
26 in. long for good reach. Contact:
California Car Duster Co., 15430
Cabrito Rd., Van Nuys, CA 91406;
(800) 228-1900.

Bug Remover

Bug Brick is made of a microcellular
plastic foam that forms thousands of
cutting surfaces. It works with water

to gently shave away bugs and other
foreign matter from windshields and
chrome bumpers faster than other
windshield cleaners. The Bug Brick
won't absorb water or bug juices so
your hands stay elean. It's priced at
less than $3. Contact: Bug Brick
Products, P.O. Box 2138, Belle
Glade, FL.33430;(407) 996-3634.

Premium Spray Paint

Dupli-Color Premium Enamel and
Engine Enamel are the first automo-
tive-grade aerosols to meet California
VOC standards. The paints provide

superior appearance and durability,
and they leave a smooth, even finish.
They are made for interior, exterior,
metal and wood applications. They're
available in 19 colors. Contact: Dupli-
Color, 6830 Cochran Rd., Solon, OH
44139,(216) 498-2300.

Dashboard Covers

Dash Designs dashboard covers give
a new look to warped or cracked
dashes and protect against the Sun's
rays. The covers are hand stretched
and steam shaped to fit the unique
contours of more than 2000 dashboard

styles. The covers are available in 13
foamback colors and 15 carpet-mate-
rial eolors. Installation is quick and
easy with a sewn-in Velero system.
The retail price is $36.95. Contact:
Dash Designs, 1837 E. Third St.,
Tempe, AZ 85281 ; (800) 843-3274.

o8
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PLUGS FILTERS BATTERIES OIL
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The best drivers all use the same parts.

Morgan Shepherd, rushing to the checkered flag. Bob Glidden, rushing to the
llmah line. And you, rushing 1o the baseball game.
. ~"\I| |hru_ uI you h.l"H._ one thmg in common: inu re .I]I mmh

h‘l{:nmr-:mf | Qualily Partr;.
Because all three of you need to depend on vour cars
for maximum performance. And Peace of Mind.” Bob

S and Morgan demand it. So should you. Mutol.craﬂ -
For the Motorcraft retailer nearest you,

call 1-800-321-5181.

3 Mo Cnstopany

CGOUALITY P2 ARTS FOR GUALITY




MORE
T0 You!

Gl the power ol Supar 104 + Octane Boost and
the valve protéction of 104 + Real Lead in one easy-
Io-use dose. Improved Real Lead will incraase your
octane 57 numbers, while giving your valves the
protection of real metallic lead

Warning to Calitbormta molarits

For boal aignes pady. Uslwiil for sale of uss in Calomis
5§ hosi gdditive lo &ny molor sehicie. Will sevanely damage
motor vahiclke catafybe comerters, requiring replacemen
lindar Smaog Chack Progmam bafam vehicls can be
regisiemd

Warning lo Cadflornia congumen:

This product containg & chemical known 1o the State of
Cafifarnia |o cause cancer, birth debects or otha
regunductive harm

Order Octans Boost products dinsct: Racing Decal
Full color logo sticks on any clean, smooth surtace
3. Four for $1.00

S04

OCTANE
BOOST

For The Lona Run.

OCTANE BOOST CORPORATION
Box 271148 Dallas, Texas 75227

| AUTO PARTS GUIDE
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| Portable Mi

| 21 volts. It's priced at

Polisher

The Waxmaster random orbital wax-
er and polisher duplicates gentle
hand-polishing action hundreds of
times per minute to produce a mirror-
like finish in less than half the time it
takes by hand. [t will not cause swirls,
buffer marks, burns or to the
paint, and it's safe for clearcoat finish-
es. The polisher operates on house-

hold AC current. The unit is priced at
$59.99, Contact: The Chamberlain
Group, Inc., 845 Larch Ave., Elm-
hurst, IL 60126;(800) 528-9131.

Welder

Mig Master portable mig welder uses
a variable-speed drill to regulate a
fine-wire electrode at a constant rate.
Twao 12-volt car batteries hooked in
series deliver 30 to 200 ampsa at 17 to
.95, Con-

W

tact: Omniverse Research, Inc., PE
Box 33243, Los Gatos, CA 85031 ;
(408) 354-6611.

Vacuum/Bleeding Kit

Mityvac's Silverline Automotive Kit
combines handheld vacuum/pressure
testing tools and brake-bleeding ac-
cessories in a gingle kit. The Silverline
metal pump features fluid-resistant
valves, an easily readable vacuum/
pressure gauge, graduated in inches
and millimeters of mercury, and a

b

fully repairable design. A 100-page
user's manual is included. Contact:

hl.

h“]?‘"a

Neward Enterprises, P.0. Box 725,
Rancho Cucamonga, CA 91729-
0725;(714) 987-8975.

Third Hand Wrench

Cal-Van's Third Hand Self-Grip
Wrench makes it easy to remove
hard-to-reach nuts and bolts. The
self-gripping design allows the
wrench to firmly attach to nuts and
bolts, even at extreme angles, allow-
ing you to use both hands to set stub-
born bolts free. The Third Hand

wrench is 3 in. in diameter and comes
in SAE and metric sizes. It costs
$6.95. Contact: Cal-Van Toels, 1500
Walter Ave., Fremont, OH 43420;
{800) 537-2636,

-

Cl‘ﬂrﬂ

Blue-Max is a low-profile creeper
with a U-shaped design, welded uni-
body frame and six 2¥e-in. ball-bear-
ing casters. The 40 X 7-in. creeper
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features a fully cushioned vinyl bed,
an extra-large headrest and full-
length siderails. The nonmarring,
nonsparking casters allow for
smooth, quick turns. Contact: P&B
Mfg. Co., Fairview Ave., Sewell, NJ
08080, (609) 228-7677.

Air-Tool Conditioner

Build a Classic Roadster

Its 2 fun and rewardling profect for you and your whole familie High guality components
and proven engineening assure gasy assembly and years of driving pleasure.

Eight models fo choose from.
BUILD YOUR OWN FUTURE. Start your own profitable business, our Business

Ooporfunity broclure can show you how
BANK FINANCING NOW AVAILABLE! £ow monthiy pavments — call for further
infarmation.

CALL TODAY FOR VIDED OR FREE BROCHURE

B =EED 1-900-767-2277

“Cobra in @ traderary of Ford Visior Corp. Classr: Rastiee: products s ro conascion 1 Fod

B'laster 404 Air-Tool Conditioner in-
stantly restores rpm to air tools by

breaking the surface tension of built-

up sludge, caleium, varnish and car- l ET IT R AI N
bon—elements that cause the tools to L
fail. It eoats internal to continu-

ously condition and lubricate. A 16- LET IT SLE ET
ounce spray can costs $4.95, Contact: [ ]
Wm. K. Westley Co., 9545 Midwest

Ave., Garfield Heights, OH 44125; | LET IT SNOW
(800) 858-6605. - &
2 WINL 1 /R0
VANTA

Electric Wrench

GE' T _

1455 mm

4%
59
zx

No matter what the weather, ANCO" wipers will
clean your windshield without streaks or smears. Rain
is no match for the AeroVantage”, even at highway
speeds. And our specially designed winter blades
clear away the heaviest sleet and snow.

Touch Torque 12-volt reversible lug | 'AN[ a

wrench operates off your car's bat- R

tery to remove and tighten wheel lugs ELLOW
for changing flat tires. The wrench OWEY I THE BEUR AN Y .
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LEAVE THE SMELL OF
WORK BEHIND

America's 100% Natural
100% Effective Hand Cleaner

k_3 Premium"Skin Conditi
lanolin and jojobas

“ Available i3
bottle, 14 oz.
LY

A~

| ‘? b'é:rdpigathn” |

Autcmolivad Comsumer Group &
Cleveland®Dhio 44128 r

Rieg .uw

" .
Available at thesefine stores

;ﬂg&mﬁnum SToREs  HKRAGEN:z. (GUEE

"

bes it Fasl Ovanga ae

AUTD FERTS

Discount
Huto Parts

(RaS|—~

Participating Dealers

WY Autolone
ASCHUCK'S 432

GIANTAUTD SuPPLY

T T Tyl |

Advance
Auto Paris

(MURRAYS DISCOUNT
AUTO TORE] === |
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generates 130 ft.-Ib. of torque and is |
more than powerful enough to remove
the tightest factory/repair shop-in-
stalled lug nuts. The wrench comes in
a case that includes both metrie and
standard sockets. Contact: NTY In-
ternational Corp., 111 Corporate
Bluvd., South Plainfield, NJ 07080;
(908) 769-7700.

Body Filler Shaper

L sne e T 2 E] el

Who-Bar body filler shaper is a saw-
tooth steel blade in a wood handle. It
eliminates use of 40-grit sandpaper,
as well as the second coat of filler fora |
skin coat. The tool makes coarse, me-
dium and fine cuts, and comes in 3-size
sets priced at $36.75. Contact: Who-
Bar, 44 S. Church St., Bedford Hills,
NY 10507,

Computer Chip
Performance Resource's replacement
computer chip (E-Prom) installs
quickly and easily in all GM tuned-
port-injected V6 and V8
TPI-equipped cars o

and trucks. i

Indepen-

dent magazine

tests showed the chip

delivered the highest per-

formance gains in acceleration, im-

proved throttle response and drive-

ability. Contact: Performance

Resource, 12 Barbara Dr., Fairfield,
NJ 07004, (201 ) 343-0680,

Alr Filters

New replacement foam air-cleaner
elements can deliver up to 30% more
airflow over leading paper versions.

.l_'lesignud to fit all 14 x 3-in. DpEﬂ*EiE;
ment assemblies, the elements tra
more dirt and debris than paper fil-

(More Auto Parts Guide on page 104)
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YOUR PRIZED POSSESSION
DESERVES A TOUCH OF ‘GLASS.

Presenting the Liquid Glass* Total Appearance System,

There's nothing like the exhilaration of seeing your prized auto, boat or plane
gleaming with a glass-like, satin-smoath glow. One that turns heads while
turning away the elements. And now because of a startling breakthrough in
appearance chemical technology, you can apply this “"showroom” brilliance
in minutes — and enjoy its benefits year 'round.

Chemical cross-linking . . . the nucleus of our system,

Unlike other finishing families, the Liquid Glass System works bacause each
highly-refined product chemically bonds with the next. The concept is simple.
The results - simply spectacular. All five products are perfectly safe for use
on Clearcoated surfaces, and help retard acid rain and hard water spotting.
When used together as a Total Appearance System, they cross-link to give
you maximum protection and beauty.

Pour on our Liguid Glass Wash Concentrate, Pre-Cleaner and Polish/Finish
today — and see how their dazzling glow reflects on you. Then rejuvenate
your leather, vinyl and rubber with our Connoisseur’s Choice® duo - the
miracle cross-linked mixtures with Mink Oil. But don't wail. Once you experi-
ence a touch of 'Glass, you'll never settle for less.

Liquid Glass Polish/Finish is sold only in the gold can with the red
Corvette on its face. We do not manufacture or private label an
" Advanced'’ version of any of our products. Never have, never will!

The Liquid Glass Total Appearance System is sold at

quality conscious retaill stores nationwide, or call L.I}E““' )
now, toll free: 1-800-548-5307 for the name of your 0 CLASS
nearest Liquid Glass Products Distributor. In N.J.,

call (201) 387-6755. LIQUID GLASS ENTERPRISES, INC.
PO. Box 1170, Teaneck, NJ 07666 USA

Copyrghs 183, 103 Liguid Ofaws Erserpnies, e Al s Fassvnia
Lbcpusscd Climses o3 sk W Chiico o rgeeiad radamadics of Liguia Dlass Exdeprecs. Ind
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ters. The filter's airflow remains unaf-
fected, even when wet. Easily washed
and reused, they are available in black
and neon colors. Contact: Holley Re-

ment Parts Div., 11955 E. Nine
Mile Rd., Warren, MI 48090; (313)
4974000,

Anti-Aquaplane Tire

The ContiAquaContact high-per-
formance passenger-car tire is de-
signed to counter the effects of a tire
aquaplaning on wet roads and causing

possible loss of control. It features an
extra-wide central groove that chan-
| nels water to the center of the tire, al-
lowing the outboard tread area to
keep full contaet with the road. The Z-
rated (149-plus miles per hour) tire
provides excellent stability at high
gpeeds, enhanced handling properties
and improved steering response. The
tire is available in five low-profile
sizes. Contact: General Tire, Inc., 1
General St., Akron, OH 44329, (216)
788-3190.

Sure-Start Batte

Chrysler Corp.’s Mopar Sure Start
Battery features a "battery within a
| battery,” and can be activated by the
driver at the flip of a switch. The bat-
tery comes with dual posts and side

terminals to fit nearly every car, van
or light truck. The battery carries a
free-replacement warranty if it fails
within 2 years of purchase. Contact:
any Chrysler, Plymouth, Dodge or
Jeep/Eagle dealer.

Header Mufflers

Maremont's new turbo header muf-
flers are engineered specifically for
vehicles equipped with tuned exhaust
headers. They feature a multiple-
duty flange that fits most popular

headers. Large 2-in. internal tubes
reduce backpressure for more power
and a smooth mellow sound. Priced
from %25 to $40. Contact: Maremont
Exhaust Products, Inc.,250 E. Kehoe
Blvd., Carol Stream, IL 60188, (708)
462-8500.

Coolers

B&M's new line of engine and auto
transmission Supercoolers feature a
stacked aluminum-plate design that
cools better and is much stronger than

-~ T
---"ﬁ # If-"-"l_l_
- =o=%

conventional fin and tube designs.

The new design also permits a small-

er-size cooler for a given vehicle.

Coolers are available for cars, trucks

and race applications. Contact: B&M

Automotive Products, 3152 Indepen-

dence Ave., Chatsworth, CA 91311
(818) 882-6422.

Axle Assembly
SLP Engineering now offers all-new
Dana “44" rear-axle assemblies for
1982-"92 Camaros and Firebirds. The
assemblies are bolt-in replacements,
with no modifications, for the stock
axles. The Dana axles come with a
3.54:1 ratio, Traction-Loc with high-
strength spider gears and heat-treat-
ed, high-strength axles. They are de-
signed to accept late-model rear dise
brake calipers, caliper mounts, brake
lines and rotors. They sell for $1695,

| Contact: SLP Engineering, 1501 In-

| housings and bolti
| tion. Contact: Turi

dustrial Way N., Toms River, NJ |
08755;(908) 240-3696. .

ir Kits '
Turbo City's repair kits are designed
so that any person with even mini-
mum mechanical skills can successful-
ly reconstruct a rebuildable turbo-

Turbo Repa

the parts and instructions needed to
rebuild the center section of the tur-
bo. New center sections for nonre-
buildable turbos also are available.
This job requires only unbolting the
on the new sec-

City, 1137 W. |

Katella Ave., Orange, CA 92667;
(714) 6394933,
} Antilock Brake System |

ABS/TRAX is a full-time, all-me- |
chanical antilock braking enhance-
ment system that can be installed on
the existing brakes of most carsin less
than 30 minutes. It retrofits almost
any import or domestic car and auto-
matically regulates the flow of energy
to the brakes to prevent the wheels
from locking up and causing reduced
control. Contact: Automotive Break-
through Sciences, Inc., 35 Pinelawn
Rd., Melville, NY 11747;(800) 4-
SAFE-STOP.

(More Auto Parts Guide on page 108)



Now with NRIs

new training
ou can enjoy

s of

€ rewar
a career I
computer

programming

A top-paying career in computer
programming is no longer out of your
reach. Now you can get the practical
lraininﬁ and experience you need (o
succeed in this top-growth field.

It’s training t E:ﬁ you real-
world programming skills in four of
today's hotiest computer languages:
BASIC, Pascal, C, and COBOL.
Hands-on training that includes
a powerful IBM AT-compatible
computer, modem, and pr
ming software you train with an d keep.
Comprehensive, at-home training that
gives you the competitive edge to
succeed in one of today’s leading
industries. The kind of experience-based
training only NRI can provide.

As a trained computer programmer of
the Ws, you can enjoy long-term career
success. In fact, the Bureau of Labor
Statistics forecasts that during the next 10
years job opportunities will increase by 71.7
percent for the skilled computer program-
mier. With NRI training you can be one of
the increasing number of computer
programmers using their skills 1o build a
top-paying career—even a business of their
oWn—in 1 rofessionally and financially
rewarding h]g -tech lield

V¥ The only programming
course that includes a powerful
AT-compatible computer system

and programming
S0 you keep
Right from the star, NRI
Lrairu ﬂg‘ Efl..ﬁ you H.'I..:U\'I.'I':;' |.n1.'-.'-|\'t‘d
in the challenge of real-world
computer programming. You
learn how to create the kinds ol
full-featured, powerful pro-
grams today's employers and
clients demand, And, unlike
any other school, NRI lets
you experience first-hand
the power of an [BM PC/
AT-compatible computer

Plus you explore the
extraordinary capahili
thes of not one or two but
lour m-demand computer
languages. You learn wo design, code,
run, debug, and document programs in
BASIC, Fa.scul:, C, and COBOL. In the
process you become uniquely prepared for
the wide variety of programming oppontuni-
ties available today

¥ No previous

experience necessary

Immediately, you start getting the
money-making job skills you need 1o secure
a future in computer programming—no
matter what your haLEgmund With NRI
training you move easily from computer
novice to computer professional with step-
by-step lessons covering program design
techniques used every day by successful
micro and mainframe programmers,

You'll find no heavy textbooks to plow
through. No night classes to attend. Instead,
MRI's at-home, step-by-step training covers
all the bases, guiding you [lrc-m the impor-

[] Computer W
] PC Systems Analysis "

MName

MeGraw-Hill Continuing Education Center o
4401 Connecticut Avenue, NW, Washingion, DC 20008 I*I'II.

m:hu_km&uuuhgmly

[ PC Soltware Engineering Using C

tant [undamentals 1o real-world methods
and techniques, With the help of your NRI
":'I::-l.'lh_llll—L‘-l |1'||1|;L1.l':l.l.'-l'll'l”l'. 5 F'f!l'r"-llll.‘!l
guidance throughout your course—you
quickly gain the skills you need o handle
w:llh confidence a wide variety of program-
ng applications. You even use your
m: em o “talk” to your instructor, meet
other NRI students, and download
programs through NRI's exclusive program-
mers network, PRONET.

V¥ Send today
for your FREE catalog

Now you can have the prolessional
and financial rewards of a career in
computer programming. See how NRI at-
home training gives you the experience, the
know-how, the computer, and the software
you need to get started in this top-paying
lield. Send woday for your FREE ;Jtn!ng

If the coupon is missing, write (10 us at
the NEI khmﬁfnm uter Programming,
MeGraw-Hill Cummumg Education Center,
4401 Connecticut Avenue, NW, Washing-
ton, DC 20008,

L] Microcomputer Servicin
[ Deskiop Publishing and Design

Age

Address

(please pring)

system with modem, a full
megabyte of RAM, disk drive, and mom.-
tor—all yours to train with and keep.

City

|
!
|
|
I
O Word Processing Home Business I
I
i
I
l
f

S438-104
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| Roller Rockers

. Rear Heater

I The Ready Aire Wagon-Dragon aux-
iliary space heater uses the engine's
hot water to heat the rear of your RV

|
|
|
(5]
| R

standard and long wheelbase mini-
vans. A nonskid surface reduces the |
sliding of objects. The lightweight |
thermoplastic rubber tray is easily re-
moved for cleaning. Contact: any |

or van. It provides 21,000 BTUs and | Chrysler/Plymouth or Dodge dealer.

| 250 cfm with a 4.5-amp draw from its

2-speed fan. The heater’s dimensions Cargo Bar ) |
are 8% x 8% x 8% in. Contact: G&O | Keeper Cargo Bar stops cargo shift-

~ | Mfg. Co., 100 Gando Dr., New Ha- | ing in pickup trucks. One size fits all
| New roller rocker sets for Chevy, | ven, CT 06513;(203) 562-5121. | trucks and adjusts from 54 to 70 in. in
| Ford and Chrysler engines are made | length. The rubber feet resist slipping

| of aluminum and feature needle bear- | Utility Crane

ings at the fulerum and hardened | Ram-Lift crane has a maximum ca-
roller tips. The rockers help maximize | pacity of 1000 pounds, a 4-ft., 3-in. 3-
rpm potential by reducing friction at | position boom length that rotates a
the rocker arm fulerum pivot and be- 11 360° under full load and a choice of
tween the rocker arm and valve stem | manual or power winch. The crane
tip. Contact: Wolverine Blue Racer, | weighs 130 pounds, has an optional re-
4790 Hudson Rd., Osseo, MI 49266; | mote-control unit, and is easily re-
(617)523-3611. I

Brake Silencer |
Squeal Silencer adhesive-backed foil |
| insulator strips for dise brakes are |
| easily applied to the back of each disc
brake pad for a fast, neat way to elimi-
nate dise brake squeal. Four strips in

and won't scratch. Installation re-
quires no tools. Simply twist by hand
to tighten it. It's priced at $27.59.
Contact: Keeper Corp., P.O. Box
675, Willimantic, CT 06226; (800)
| 533-7372.

moved from its base so the boom can FI:'F"&)C’P, ‘
| be stowed for traveling. Prices start Leer’s 530 LX pickup cap features

| at $498. Contact: Ramsey Winch, A new contemporary styling and is built |
P.0. Box 581510, Tulsa, OK 74158; | With B-layer, extra-reinforced fiber- |
(918)438-2760, = =

Ca Tray

each package are enough to do two | Here's the answer to items rolling
wheels. Each package costs about | around in the back of your minivan.
$2.99. Contact: Unival Corp., 498 | This new custom-fitted black rear
Nepperhan Ave., Yonkers, NY | cargo tray adds utility and spill pro-
10701;(914) 969-6922. tection for 1984-'91 Chrysler-made

108



glass construction. Features include
frameless, curved and contoured win-
dows and a frameless glass gate. It
comes with a lifetime warranty. Con-
tact: Leer, Inc., 28858 Ventura Dr.,
Elkart, IN 46517:(219)522-LEER .

Steering Stabilizer

Gabriel's Bilver E steering stabilizer
improves light-truck handling and
control. The unit utilizes foam-cell
technology and premium high-per-
formanee fluid with a speeial viscosity

VEALAARAALD

=Y

additive to prevent fade and fluid
foaming. It comes with a silver ano-

dized shell and 10 boot and deeal color
combinations, It's priced at $45.80.
Cantact: Gabriel Ride Cantrol Prod-
uets, Inc., 250 E. Kehoe Blod., Carol
Stream, 1L BO188; (708) 462-8500.

Running Boards

Straight Side stainless-steel running
boards are made of 18-gauge stainless
steel and offer a weather-tested step

e -
tread and urethane end caps, Pre-
welded brackets are made of %), =
1Vi-in. steel and provide for a strong
and quick installation of the running
boards. Contact; Stull Industries,
Inc., 1140 California Ave., Corona,
CASITIO (714) 371-4561,
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“°»d keep your engine dean

rmlwdnﬂﬂﬂnwdlﬁbﬂ”mmm-nfd
drange or when down a guart. Or, top off a full crankcase with
our new 15-ounce, add-anytime formula. The added advantage of
Rislone will help keep your engine clean for peak performance.
There's also Rislone Premium Fuel Injector Cleaner to remove
deposits from fuel injectors and intake valves.

FREE brochure, How to Treat Your Engine Right, To order
the brochure or Rislone products direct, write -

- -
The Shaler Company, Dept. P101, PO.
Box 471, Waupun, W1 53963 or call
1-B00-452-2888.
Rislone: The Clean-Engine Advantage™ ‘“q:_.rlt % RISLONE
== e e

& 1991 The Shaler Company

Lopular
Miechamnics
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NOW YOU CAN SEE WHAT
YOU'VE BEEN

Ramp Tailgate
M'SS'"G Ramp Flow tailgate replaces the
stock tailgate, with no modifications,
T om full-size and minipickups, and fea-
tures integral loading ramps (which
make up the tailgate itself) that fold
out to more than 7 ft. and can be set to

"=||,.

A unigue, easy to install, wide angle mirror that helps eliminate

dangerous blind spots, greatly impraving your overall field of any width. The ramps can be set up
vision. for use in less than 2 minutes. Load ca-
» Make safer lane changes pacity iz 800 pounds per ramp. Pickup
* Provides better view of rear seat occupants beds stay eleaner az dust flows out the
= Works great as a Child Watcher endgate. Contoct: Kuhn Mfg., Inc.,
« Increases visibility for backing up RR2,P.0O.Box 152C, Harvey, ND
» Avallable in two Models: 58341,:(701) 324-4644.

THE LANECHANGER I™ add-on Wide Angle Auxiliary Rear
View Mirror that attaches o your existing rear view mirror
THE LANECHANGER II™ raplacemant combination wide
angle & conventional rear view mirror

Avoid taking unnecessary chances...install THE LANECHANGER
and sea what you've bean missing. Available at most leading
retailers or call now.

Canaian Industrial Design and (1.5, patant pending
THE LANECHANGER INC. » 601 Auguste Mondoux = Ayimer, Quebec, Canada J9H 5E1 = (819) 595-3054

WHY
PAY A
HIGH

MONTHLY

FEE?

Running Lights

Pacer's Eurostyle L. A. Lights for
light trucks are available in neon col-
ors, along with black, gold, white and
silver. They fea-

ture a low

-

profile
and come five
toazet. The light
kit includes all wir-
ing, hardware and in-
stallation instructions. The lights use
a standard amber bulb. Contact: Pac-
er Performance Products, 5345 San

All JERROLD, OAK, HAMLIN, ZENITH, SCIENTIFIC ATLANTA, PIONEER and all spe-
cialized cable equipment available tor shipment within 24 hours. 60 Day Guaraniee
QUANTITY DISCOUNTS AVAILABLE MCVISA or C.O.D. telephone orders accepted.

Send sell-addressed stamped envelope (60¢ postage) for FREE CATALOG Fernando Rd. W., Los Angeles, CA
— 90039, (213) 245-3654.
e INFORMATION/ORDERS
[ MIDWEST Culta S1PW) Tie-Do
(PM) £ e-Down System
| [ELE{TQDHFCS INC. Ccarpentersvile, 1 800 Slide-N-Lock tie-down system uzes

Nt DeeodRi el Daseaminr tusi tor. i s rails and four spring-loaded locking
ooty el It el i PTED pins with rings to make up a rogged,

. lirgis 60110 648_303 two anodized extruded aluminum
M NG FTATIERS A I

110 {More Auto Parts Guide on page 112)



A word of advice

for families driving without
the safety of GE Halogen Headlights

GE Halogens give vou—and
those vou love—an added
margin ol saleny. On high
DBesum they ilhoiminee
Cuther than imcandes-
cent headlighis, allowing
VOUL TTIOTE LHNe 1o Vet
o potential dimger.

Buy A Set
loday — Drive
Safer Tonight

We bring good things to life.

| Mail completed farm fo:
GE Halogen Neadlight Rafond
| PO. Box 300077, Potrera, CA 87298-0071

3 Halogen Headlight
52 Mail-In Refund
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Old Timer kI]_iVeS
are like good friends.
After 40 or 0 years,

ou’re Just gettmg to |

the strongest in the world, Which is one reason we back them
with a lifetime warranty. So while J

friendships don't always last,
good-lookin’, great-handlin’ T ﬁ%m
Old Timer® knives do. _ st A Lifetime.

Built

FIX IT YOURSELF

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

Easy to use — 50 simple and functional. You'll be
doing quality work right away.

-ll

Versatile — compact, multi-use design
lets you make any shape or size. The

onky imit—your imagination. Work with
metal, wood or plastic.

Save time and money — no mare
waiting for high-priced machinists
or repalr professionals

Downtime is expensive—daon't
wiil Tor expensive parts—do it
yourselt!

Take pride — Just think what
you will accomplish with your
own parsonal maching shap.
Starting as low as §1,045.

Thiry JWET PAR r.unlﬁmu #lap sipg

T T S e L) Used Worldwide by:
,::\n::;ﬁ I“-r Sivivdhy pansed foar pheeff fm are = Ho I]bﬂg'[s . Educatu v
Fred Huagon - Hepalr . g Fa FITI'ETS
Ihlamird B, oA F‘rufessmnats - Eunsm“hs

B0 5 = ey Prowfurss

= Engingers = Model Builders

For FREE Information Ory

Call: 1-800-345-6342

| AUTO PARTS GUIDE

| heavy-duty securing system that
quickly and safely secures payloadz of
| more than 1000 pounds. Pulling the

| locking pin allows you to slide a tie
ring along the length of the guiderail
where it can loek in place at 5-in, inter-

" ACCESSORIES
ls:’l’gh-lntemuy |
Nig

tlight
ht Tracker RC-500K produces
SO0, 000 ep, is cordless and will illumi-
nate objects a mile away. It comes |
with batteries and AC and 12-valt ear

vigarette lighter chargers. The
gudrtz-halogen light costs 3T8.85.
Contact: Intermark World Products,
Lid., 632 Green Bay Rd., Kenil-
warth, [L 60043 1 708) 256 -6500,

Computer Tuneup

Digcom software and connectors al-
low onboard computer systems in
Chrysler and GM vehicles to be moni-
tored and diagnosed using a standard
I[BM PC or laptop. The system moni-
tors sensors and controls, performs




vailﬁTha dliTtl;ll:-ml mﬁnuﬁa ui::
ing Ya-in. di tss every 10
Contact: Hi-Lift Jack Co., 46 W.
Spring St., Bloomfield, IN 47424;
(800)677-2051.

Toolbox

Bed-mounted toolboxes are a ve
popular item with the pickup tm:i
crowd, and the usual choice is either
steel or plastic. But the ProTecta
Toolbox is an injection-molded tool-
box that offers the of a steel
gg:l. but, unliskuwte;], wi neverrilaigd

or rust. injection-mo

1-in, crossbeam floor sup , COTTU-
gated sidewalls and indestructible

actuator tests, and reads and erases
fault codes. Contact: Rinda Technol-
miﬂi IM., EI.IEN- Eiﬂﬂ'ﬂﬂﬁﬂu CM'
cago, IL 60630, (312) 736-6633.

Retractable Light

Reel Light uses a standard automo-
tive 6- or 12-volt bulb and features an
18-ft. cord that reels back into the
base and locks the light se-
e scratch-resistant, mag-

mounti
curely.

netic base of the light module allows
mounting to any steel surface. Reel
Light is priced at $19.95. Contact:
Maresh Industries, 10931 vy Ln.,
Orange, CA 92669;(714) 639-7987.

Instant Garage

Cover-It Instant erect easily
with a heavy-duty frame and du-
rable DuPuntr Ivhy!i;hjchemmhinn
variety of colors. The garages have
zipper doors and are expandable up to
14 ft. high and 100 ft. long. They'll
withstand the effects of bad weather.
Prices start at $199. Contact: Cover-
ItInstant Garages, P.O.Box 487, An-

soni, T, (800,53-860F ',
AV TS A

lids allow the box to support thou-
sands of pounds without sagging or
buckling, Lifetime warranted against
sagging, buckling or rusting, it's
priced at $159. Contact: LRV -Easco,
700 Lunar Dr., Wapakoneta, OH
45895,(419) 738-8536.

Disposable Funnel

104+ Octane Boost additive is offer-
ing a free disposable funnel through a
checkout counter display in most auto
parts outlets. Contact: Octane Boost
Corp., P.0. Box 271148, Dallas, TX
76227;(214) 289-0631.

Booster Cables

Auto-Win's battery booster cables
have a heavy-duty roll-away case for
storage, quick-fit connectors and side
terminals and electronic surge pro-
tection. Contact: Auto-Win Interna-
tional, 1421 §. Ninth S¢., Alhambra,
CA 91083;(818) 284-9983. P

e —y
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Listen to
what they’re saying!

What a dramatic difference in the
car! 5o 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.)

One 8 oz. - § 17.75 (ship. inel.)

Two Boz. -  29.00 (ship. incl.)

1 Quart - 38.95 (ship. incl.)

1 Gallom - 13100 (ship. incl.)
1-800-922-0075

ORDER TODAY

Fluoramics, Inc.rPmio91
18 Industrial Avenue

Mahwah, NJ 07430

My chack of money omder for § s enclossd

Chasrge my credit cand:
O] Am. Express Clddasier Card O Visa

Siatn
(M., reaidents plesss add T salkes tax)

i

———— — ]
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BOATING

100 MPH AT LAKE X

BY JOE SKORUPA, Boating/Outdoors Editor

- BEEBOLD

e T TR

® Just being at Lake X gets your
adrenalin pumping. Lake X i= the Val-

[ halla of high-performanee boating.

It's Mercury Marine's private, hid-
den-away Lesting grounds near Kissi-
mee, Florida. Ever since E,C. built
the compound, it's been widely ac-
knowledged as the fastest body of wa-
ter in the world. Who's E.C.7 If the
initials are a mystery to you, then you
never met the late E, Carl Keik-
haeffer, the unforgettable founder
of Mercury Marine, or never spent
much time with Mere veterans who
still speak as il E.C. roared
through the state-of-the-art com-
pound only yesterday

If simply being at Lake X starts
your adrenalin flowing, then driy-
g 100 mph in a tunnel boat sends
it into overdrive. For the record,
that's not me sereaming across the
water at 140 mph in perfect racing
trim in the above photo, but it's the
kind of equipment I drove, witha
few modifications. The lead shot
shows racing legend Bill Seebold air-
ing it out on the backstreteh during o
recent race. A shot of me in the cock-
pit getting coached by Seebold ap-
pears at right. Another shot of Bill
and me, this time zipping along at
about 100 mph, appears on page 117,

For Seebold, who worked the trim

14

in Mere's specially built 2-seater, 100
mph is a quiet Sunday drive, For me,
it felt different. Much different.

Champ of champ boats

Serious body English is required to
climb into the eramped cockpit of a
low-to-the-water champ boat. Bill's
precise, straightforward instructions
are reassuring to a rookie driver, both

——

The roakie and champion racer, Bill Seebald.

during an early morning briefing and
now on the water. As the dean of
champ-boat racing, Bill has shoe-
horned into more of these 17-fi.-long
by 7-ft.~wide hulls than any man alive.
In his nearly 4-deeade-long career,

he's captured hundreds of national
and international trophies, and holds
more than 60 world records,

Bill's hair has a touch of pray and his
son, Tim, is old enough to embark on
hig own racing career, but don’t let
these signs fool you, Bill still domi-
nites the International Outboard
Grand Prix (10GF) cireuit as he has
since its inception in the early 19805,

Last vear, Bill finished second in
overall [OGP points to Scott Gil-
man. The yvear before, he finished
first. And this year, not surpris-
ingly, he's running among the lead-
ers and is the man to beat every
time he suits up and appears at the
starting line,

Like most longtime Mere veter-
ans—Bill was a test driver and rac-
er for the Mere-sponsored racing
team in the 1970s—he takes a no-
nonsense approach to most of life's
endeavors. Thig is especially true
of high-performance boating. Bill's
driving instructions are clear, pre-
cise, conecise, comprehensive, They're
also sprinkled with devilish humor.

“1f there's one thing I've learned
over the years, it’s that you're always
the first one to arrive at your own ac-
cident,” Bill says, smiling at me just
before | buckle into the 5-point racing

(Ploase turn to page 117
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harness. Immediately, I see what he
means, Looking out from the driver's
seat, there’s no boat in front of me,
The bow drops practically straight
down to the water. The pickle forks
extend slightly beyond the driver's
capsule, but, hasically, it's like being
strapped into the nose cone of a Cape
Canaveral rocket.

Then he tells me that the people at
Mere are bringing in an emergeney
water rescue unit. In fact, the ambu-
lance pulls up as we speak. Two para-
medies walk over and climb aboard
the photo boat. As they begin pulling
on secuba gear, one calls over to me.
“It's kind of eool today,” he says, “so
don't make me dive in after you."
Don't worry, frogman, the only water
you’ll feel will be the spray from my
roostertail.

Best show in motorsports

If you hang around hardeore boat rae-
ers long enough, sooner or later you'll
hear that champ-boat racing is the
best show in motorsports.

Champ boats can reach 100 miles
per hour in 5 seconds and a top speed
instraightaways in excess of 140 mph,
Also, they can turn 180° on a dime.
Most champ-boat racecourse layouts
have two corners of at least 110°, and
the racers take them at full throttle,
subjecting the driverto 4.5 g's.

he closed-circuit course 1s about a
mile long and typically laid out with
four marker buoys. In addition torun-
ning on the equipment’s ragged edge,
drivers must contend with weather
and water conditions, plus the nasty,
irregular chop kicked up by their own
churning propellers.

The most common engine used by
racers is the high-performance ver-
sion of the Merc 2. 0-liter V& outboard.
Out of the box, it develops 150 hp.
When madified for racing, it produces
about 300 hp at roughly 9700 rpm.

Champ boats, which are designed
purely for racing, are true tunnel
hulls because the bottom slot runs the
entire length of the hull. This design
traps air and creates lift. At top
speed, the boats ride on the edge of
the sponsons with a minimum of hull
touching the water. Racers control
lift by adjusting the engine's trim an-
gle. Both aerodynamies and hydrody-
namics are alternately used by driv-
ers to maintain speed and control at
different places on the racecourse.

Most champ boats are built out of
wood, A few racers are experiment-
ing with fiberglass and other high-
tech composites, but their success has
been underwhelming. Seebold him-
self is the builder of the most popular
hull on the cireuit, and he's convineed
that the greater flexibility of wood

boat on Lake X, widely acknowledged as the fastest body of water in the world.

over fiberglass gives it an edge in
maintaining control while pounding
away on the racecourse.

Complete with a reinforced safety
cell and a cockpit canopy, both rela-
tive newcomers to [OGF racing, the
boat weighs about 385 pounds. Outfit-
ted with full engine rigging, the boat
weighs in at 850 pounds. With fuel and
driver, the boat must weigh a mini-
mum of 1050 pounds to race.

Fast company

Bill tells me to press the start button,
and the engine roars to life. We com-
municate through the magie of radio-
EquiLJp-ed safety helmets. At the first
marker buoy, Bill tells me togoina
counterclockwise direction. I explore
the layout at a bit more than idle
speed, The first and third turns are
sharp corners, about 110°. The second
and fourth are sharp, too, about 80°,

With each lap, I pick up eonfidence
and speed. The boat corners so quick-
ly that, initially, [ sweep through the
turns at about 50 to 60 mph. After a
few laps, Bill tells me to stop and turn
off the engine. We swap seats. He
says to hold on.

For this project, the champ boat's
enf.'ine is slightly detuned, but when
Bill puts the pedal to the metal the
boat blasts off like a dragster. We hit
turn after turn in a biur of body-slam-
ming motion. Bill keeps up a constant
Eauer through my helmet radio, I

ear him =ay, “Notice the angle of ap-
proach I take through the first turn.”

Sorry, Bill, even after several laps [
haven't seen a thing. [ have to lean
way over to the left to see the mark-
ers, but each time Bill pins the turn,
my head slams against the right cock-
pit wall. Finally, after a few laps, I try
pushing my head down with all my
might onto my left shoulder an instant
before Bill attacks the turn. It works.
Now I can see what’s going on, but
what a pain in the neck. Literally.

Bill explains the visual reference
points he uses to set the angle of at-
tack for each turn and the position he
chooses to dump air from beneath the
tunnel to set the boat down in the wa-
ter for maximum bite in the corner,
During a race, Bill achieves this effect
with trim alone and runs wide open at
all times. For our purposes, Bill in-
structs me to back off slightly with the
throttle.

Wide-open throttle

After experiencing the Seebold driv-
ing touch at maximum speed, I'm
ready to attack the course. Withina
lap or two, I've got the pedal floored
and am pinning turns at about 7300
rpm. In a boat that's fully trimmed
out, Bill ean push the engine to 9700
rpm and 140 mph. At my detuned rpm
level, it runs about 100 mph.

Bill explains that depending on wa-
ter conditions, a racer's location in the
pack and several other factors, it's not
always wise to pin every turn. I learn
to do a sweeping turn, which requires
a different angle of attack, but I im-
mediately go back to giving the mark-
ers a close shave, To me, all the fun is
in cornering this incredibly respon-
sive speed machine,

Before I can talk Bill into trimming
up the engine so I can erank out more
rpm, the sky darkens and the wind
starts to kick up an 8- to 12-in. chop,
signaling a hasty end to my champ-
boat adventure on Lake X.

Compared to others who've boiled
the water here before me, from Bob
Magoon and Don Arronow to Reggie
Fountain and Bill Seebold, my little
s?eed boat caper doesn't register a
blip on the chart. E.C. and others who
left their imprint on Lake X have set
an Olympian standard. Still, drivinga
tunnel-hull boat to a speed of 100 mph
isa great thrill. But everything's mra-
tive. On Lake X, driving 100 mph is
the least you can do. ™

P PHCITIC) BY MARK SPENCER
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SCIENCE

BACK TO THE TITANIC

BY ABE DANE, Science/Technology Editor

e L

® One of the world’s saddest, and yet
most fascinating, places lies 360 miles
off the coast of Newfoundland, and 2%
miles straight down. The massive re-
mains of the unsinkable Titanic stand
there split in two, spilling the posses-
sions of its luckless passengers over
the floor of the North Atlantic. Itisa
monument to 1500 lives cut short, a
museum from the dawning of the 20th
century and a persistent warning to
anyone who would overestimate
man's mastery over nature,

Since its discovery six years ago,
two expeditions have explored the
wreck, bringing back pictures, sam-
ples and souvenirs. No one, however,
has really captured the atmosphere of
this dark and brooding place 12,500 ft.
beneath the sea. But this summer, a
multinational crew set sail aboard a
$100-million Soviet research vessel on
a mission to produce the most power-
ful images possible with today’s tech-
nology. Dives by two of the world's
most-advanced manned submersibles
brought large-format Imax movie
cameras, high-resolution video and
powerful new deep-sea lighting tech-
nology face-to-face with the wreck.

The result should be the best views
the general public has yet had of the
Titanic's gloomy resting place.

Moscow in Newfoundiand
[ met the research vessel Akademic
Mstislav Keldysh in the harbor of 5t.
John's, Newfoundland, where it
docked after completing the expedi-
tion. Flagship of the P.P. Shirshov In-
stitute of Oceanology in Moscow, the
Keldysh is a full city-block long, and
contains 18 laboratories and accom-
maodations for 130 people, Cradled on
the starboard deck are the two sub-
mersibles, Mir I and Mir2. Only
three other subs in the world share
their ability to dive beyond 20,000 ft.
“What the Soviets have built here
with the Keldysh and the Mirs is as
close to the Starship Enterprise as
man has ever constructed on this
lanet,” says expedition member
mory Kristof, a veteran underwater
photographer for National Geo-
graphic.

Dr. Anatoly M. Sagalevitch, de-
gigner of the Mirs, showed me around
one of his ereations. A sphere of nickel
steel 40mm thick forms the main pres-

sure hull, which is oceupied by a ecrew
of three. Three smaller spheres, two
mounted ahead of the main sphere
and another behind, provide room for
water ballast. All of the sub's compo-
nents, including its valves, pumps and
structural frame, are shrouded by a
free-flooding fairing made of Kevlar
and syntactic foam, which provides
buoyaney down to tremendous
depths. The Mirs' biggest advantage
over their deep-diving brethren
comes from their powerful nickel-iron
battery packs. “We can stay on the
bottom for 12, 14, 15 hours and work,”

baﬁl“‘ evitch says.
is ample electricity supply is key
to the subs’ ability to support film-
making. The unique HMI (Halide,
Mercury, Iodide) lamp system devel-
oped specially for tﬁis expedition
drew up to 10,000 watts off the sub’s
main propulsion batteries. Blazing
through the murk, they provided 20
times the illumination available on
earlier dives, “Previously, it was a
flashlight in a graveyard,” said Ste-
phen Low, director and producer for
the Imax film.

Like the common mereury vapor

1e
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streetlamp, an HMI bulb consists of
two electrodes that pass an arc
through a glass envelope full of gas.
Unlike mercury vapor, however, the
HMI chemistry produces multispec-
tral light throughout the visible
range. This quality has recently made
HMI popular among producers in
Hollywood, but never before have the
lamps been adapted to withstand the
pressures of the deep ocean.

Lighting engineer Christopher
Nicholson described the process to
me. The lamps themselves were re-
built for compactness, then installed
in test-tube-shaped glass enclosures
Y in. thick. Igniter coils and a special
flickerfree ballast were enclosed in a
custom-fabricated high-strength ce-
ramic housing. One of the simplest
and yet most vital parts of the system
was the leakproof penetrator needed
to pass power cables through the
pressure hull so that the lights could
be controlled from the inside. A fail-
ure at this point could be catastrophie,
flooding the hull and sinking the sub.
The simple, dual O-ring penetrator
was certified by the Woods Hole
Oceanographie Institute to 20,000 ft.

Mounting 340 pounds of Imax
equipment inside each sub also posed
eonsiderable challenges, For optical
reasons, the camera lens had to be as
close as possible to one of the sub's
acrylic viewports, but to prevent
damage, it could not touch. Based on
drawings and measurements, Imax
technirian Gordon Harris developed
an aluminum frame rigid enough to
hold the camera steady in impacts up
tofi g's,

The mounting also had to allow for
quick removal of the camera, access to
focusing controls and could not inter-
fere with the operation of the sub.
“It's sort of a mechanical packaging

roblem,” Harris told me modestly.

umerous other fixes had to be im-
provised, ranging from a tiny video
camery that allowed the sub pilot to
see when his viewport was blocked by
the camera, to gutters that kept con-
densation off the equipment.

Although the expedition massed a
considerable amount of American and
Canadian technical talent aboard the
Keldysh, respect for the abilities of
the Russians was universal. With lit-
tle hard currency to spend on new
equipment, they have become master
improvisers, fabricating whatever
they need in the ship's machine shop.
“What's amazing is the skill level of
the individuals,” says Nicholson, “We
always underestimate them.”

The Imax film is scheduled to be out
in October of next year, and a CES
special on the filming of the wreck will
be aired in February. ™
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ap™ CHIMNEY GUARD
for woodburning fireplaces

No downwind and no rain or snow

No small animals or leaves

or sparks

Vane adjusts
to wind
direction

Improves draft by
using the wind

Built of copper or
stainless steel in any
shape

Prices start at
$ 185.-

Write or call for
free brochure

1-800-456-8803

Simple nstructions
ging your spare tire:

for ¢

Bum more calories. Put NordicRow TBX Tike just 20 minutes a
Studies show that the to work for you. day, three times a week.
combined use of both vour Split-recietamce semings for the With NordicRow TBX there’s no

need 1o drivie to the healih club,
You can work out in the comfon
and convenience of vour own
home! NondicRow TBX gives vou
a superior candiovascular workout
that tones and shapes all the

muscles in vour entire body.

e NordicRow "I

FREE VIDEOgRocuuwe a1 1-800-468-4491-3,

wppeer and lower body during
exercise burns more cabonies in
Jzss time. Unlike exercise hikes,
treadmills, and stairclimbers that
only work your lower body,
NomdicRow TBX is a twotal-hody
EXETTISCT.

upper and lower body allow you
1o fine-tme your own workout
and burn masimum calones. A
revolutionary Back Stress
Mamagerment Systes works (o
suppon your lower back for safe,
effective exercise,

Or wrile: NordicTrack, 141 Jonaihan Bivd. N., Depl. 75801, Chasks, MN 55318
1098 MordicTrack ine & CRAL Company

119



ELECTRONICS

GREEN BATTERIES

BY FRANK VIZARD, Electronics Editor

@ As landfills begin to brim over with
the nation's solid waste, new empha-
sis is being placed upon rechargeable
batteries. Research indicates that the
average household has nine battery-
powered devices and makes 30 bat-
tery purchases per year. With an esti-
mated 900 million battery-operated
toys and portable electronic products
now in use, you can see the extent of
the problem. About 2.5 billion batter-
ies are thrown away annually. All of
them contain cereinogens, like mercu-
ry, that poison the environment.

Rechargeable batteries, of course,
have been around for years and have
long been a favorite of “think green”
environmentalists. Their high price
and the long recharging times made
them less popular with consumers.

Batteries create an electric current
with a chemical reaction that is one
way with throwaways. In recharge-
ables, the chemical reaction is re-
versed by applying electricity, there-
by returning the battery to its origi-
nal state.

Recent technical improvements are
making rechargeables more practical.
Recharging time is down to between
1 and 3 hours, depending on battery
size. Gates Energy Products, Inc., for
example, now sells a 1-hour AA re-
charger under its Millenium brand
name for about $25. Gates says that

one set of rechargeables can take the

place of as many as 300 alkaline bat-
teries. Gates offers a lifetime guaran-
tee, which stipulates the company will
replace any rechargeable that fails to
hold a charge.

Rechargeables last a long time, but
they don't last forever. Here's where
the argument for rechargeables is not
entirely environmentally correct. Re-
chargeables are made with nickel cad-
mium (NiCad), a highly toxic sub-
stance to agquatic life that can cause
kidney disease in people who eat the
contaminated fish. Manufacturers are
working to make NiCad batteries
more easily recyclable. Sanyo, for ex-
ample, packages its rechargeable bat-
teries in a mail-back tube. Sanvo
hopes this packaging will induce con-
sumers to return used rechargeables
for recycling. Other manufacturers
have recycling programs as well. In
any event, battery recycling is likely
to become law in the near future.

The environmental problems asso-
ciated with NiCad batteries may be
relatively short lived. Gates has al-
ready introduced a nickel-metal hy-
dride rechargeable battery that has
the added benefit of twice the run
time of NiCad. The nickel-metal hy-
dride rechargeable is already being
used in a Toshiba laptop computer. As
nickel-metal hydride rechargeables

become less expensive to make, they
should appear in a wider variety of
portable devices.

The extended run time of nickel-
metal hydride rechargeables will help
overcome one shorteoming associated
with today’s rechargeables. NiCad
rechargeables last only one-sixth to
one-third as long as alkaline batteries,
Multiple sets of rechargeables are al-
most a necessity,

Rechargeables are also only appro-
priate for medium- to high-energy-us-
ing products like Walkman-type per-
sonal stereos or radio-controlled toy
cars, Because power drains from re-
chargeables even when the device is
turned off, they're not suitable for
products like smoke alarms,

Another problem is that many de-
vices that use rechargeables, such as
cordless telephones and power tools,
are built in such a way that replacing
the rechargeable battery is difficult or
impossible. Vermont, Connecticut
and Minnesota have already passed
bills requiring that rechargeables
that are built into products be easily
replaceable. More states seem des-
tined to pass similar legislation,

The fear is that consumers will put
throwaways into rechargeable bat-
tery compartments, a move that will
often short-eircuit and irreparably
damage the product. Gates is propos-
ing a simple mechanical solution that
would prevent throwaway batteries
from making contact with the re-
charging cireuit used for recharge-
ables. Products would be designed in
such a way so that only the center
point of the throwaway would come in
contact with the connection. An out-

= ..

The center point of a Gates battery wouldn't
touch the outer rechargiog ring.
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Samsung s Scout-About home robot.

er, recessed ring used for recharging
would not come in contact with throw-
aways. Such a standard would pre-
vent devices from being inadvertent-
ly destroyed and would reduce the
need for custom batteries designed
for specific products. Battery-operat-
ed deviees could then use either
throwaways or rechargeables for
power. Whether the Gates proposal is
universally accepted remains to be
seen, But once some standard is
adopted, more products are likely to
offer recharging as a feature.

Home Robot

About the size of a small footstool,
Scout-About is a home robot that zips
around the room of its own accord.
Made by Samsung, Scout-About's
main job is that of a watchdog. Asit
roams around a given area, it moni-
tors a 30-ft. radius for intruders. If
security iz breached, Scout-About
sounds the alarm and also beams a
radio message to an automatic dialer
connected to the phone.,

Seout-About detects both motion
and heat. It can also be used to listen
for specifie sounds, like a baby erving,
within a 1560-ft. radius. List price is
$1000.

One-Button Watch
Multifunction watches are nothing
new, but they often require three or
more buttons for all the functions,
New watches, though, allow vou to
access all the functions using a single
control or crown.

One example of this type of watch is
the Cerullo Sportimer, listing for
$5639. The Sportimer incorporates
seven functions operated with asingle
crown. The watch is only Y in, thick
and is suitable for divers. In this in-
stance, the dive bezel shows time re-
maining rather than time elapsed.
There's also an audible alarm.

Other features of the Sportimer in-
clude a serateh-resistant face, a chro-
nometer and the ability to set the
watch for two time zones. The Swiss-
made Cerullo Sportimer is sold by l=is
Time. Gall(800) J86 4865, ™
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FROM THE LOOK OF THINGS in Jack
Daniel’'s Hollow, there's a touch of autrumn in
the air.

Seeing two of our employees toss a football
around reminds us that fall is rapidly approaching.
And we hope the signs are equally
evident wherever you happen to live.
Somehow, we've always felt our
Tennessee Whiskey tastes best in
the cool air of autumn. A lot of our
drinkers feel that way too. So we
see no reason to delay your first
toast to the season.

SMOOTH SIPPIN’
TENNESSEE WHISKEY

Tenneases Whiskey « 80437 sdcobol by wlume (8086 proofy « Distilled snd Botiled by
lach Mamiel Detbillery. Lem Motlow, Prapristor Route | Lynchburg (Pop 361} Teanesses 37152
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REVIEW

AMERICAS NEW
WAR MACHINES

® Frankly, it's hard not to be biased
when reviewing our own material, g0
we won't try to be. This stuff is great,
We're talking about the new Popu-
LAR MECHANICS video, America’s
New War Machines, Volume 1 in The
Technology Of War series. Packed
with fast-paced, riveting combat foot-
age, the video presents an indepth
look at our air, land and sea frontline
weaponry, and reveals the technol-
ogy that makes them work. Of special
interest is the detailed discus-
sion of stealth and night-vision
technologies used in a variety

of weapons systems. V

It's been said of war that the
side with the smartest gadgets
will prevail. A lot also has been
gaid about our smart weapons
systems that helped the United
States win such a decisive vie-
tory over the Iragis in the Per-
sian Gulf, The video vividly dem-
onstrates the deadly advantage
of these smart systems employesl
in our arsenal. You also get a
cloze look at some SCUD-busting
Patriot Missile batteries and learn
about the technology that makes it
possible for this missile to search
out and destroy its fast-moving
target.

There are some great action se-
quences of the F-117A Stealth fight-
er, and the video explains how this
plane is virtually invisible to enemy

through the roof of Baghdad's main
communications center,

Additional combat footage puts you
in the pilot's seat of an F-15 fighter,
and you see actual air-to-air miszile
launches that blast Iragi aireraft out
of the sky. The video also covers in
depth the capabilities and strategic
deployment of the other aireraft in
our high-tech arsenal, including the
F-14 Tomcat, B-1B Bomber and F/A
18 Hornets. You see these planes in
action and can appreciate how well
suited they are for the tasks they
were designed to perform.

Naval action shows combat se-
quences from the decks of the battle-
ship Missouri and the aireraft carrier

Nimitz. You also get a look at the so-

radar. It also shows how the Stealth |
fired the first shot in the war by drop-
ping a 2000-pound smart bomb |

phisticated defense systems that pro-
tect our floating strike force. Looking
ahead, the video gives you a preview
of the Navy's next-generation Sea
Wolf supersub.

On land, it was the tank that used to
be the centerpiece of the action. Inthe
Persian Gulf, it was the ground sup-
port and awesome firepower of the
Apache helicopter and its Hellfire

missiles that took center stage.
Here's a close look at the advanced
guidance system bazed on the Apache
pilnt's special helmet. Taking a con-
ept right out of science fiction, the
elmet monitors the pilot's eye move-
I'I'tEI'ItE and aims the missiles where
the pilot is looking. Turning to tank
technology, the video shows why the
M-1 Abrams rates as state of the art.
All told, the outbreak of war in the
Persian Gulf brought together nearly
50 years of American military tech-

5&; (/O

nology—everything from World War
I1-vintage battleships, through Viet-
nam-era Wild Weasel and Corsair
aireraft, to today's state-of-the-art
weaponry. The video shows how the
Iraqgis faced an armada of more than
1300 planes, 1500 helicopters, 3700 ar-
maored vehicles, 3000 artillery pieces
and 115 naval vessels,

But America’s New War Machines
is much more than an action tour of
our current arsenal. Military insiders
put the war into perspective and illus-
trate the conflict’s biggest accom-
plishment—orchestrating the inte-
gration of our massive armada of air,
land and sea forces into a unified
strike force that simply overwhelmed
the enemy and caused the mass sur-
renders that occurred. Military ex-
perts explain how conventional weap-
ons, such as the bombes used by B-52s

in their carpet bombing of Iraq's Re-

publican Guard, were used with

smart bombs in an overall cost-effee-
Live strategy.

Obviously, many lessons were
learned from this confliet, not only
by us and the Iragis, but by mili-

tary strategists of other countries
as well. And this brings up some
questions: What would happen if
the hardware and tactics we em-
ployed were used against us in
some future conflict? Or, what if
defense strategies were devel-
oped to counter the offensive
tactics we used in the Pergian
Gulf? These are just some of the
intriguing scenarios played out
in the video as military experts
discuss strategy and also re-
veal what we'll be up against in
terms of enemy hardware in fu-
ture conflicts and what we must do to
keep a strategic edge.

The production cL uality of the tape

is very good, and the use of sophisti-
cated graphics to make technical ma-
terial very understandable is quite ef-
fective. This is one video that goes
well beyond the nightly news reports
to give you new insight on exactly
what we did, and how and why we did
it to win the war.

America’s New War Machines
costs $9.95, and is sold at outlets that
carry Goodtimes videos, including K-
Mart and Wal-Mart stores. ™

A |- So0~fEE-S07§

POPULAR MECHANICS « DCTOBER 1991




g 0]

vl

o) = on vl

%i'

HE('HAM-.}:’AHIE

MILLENNTUM:

LIFETIME

AT ERiEy

A oy

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 iexcept, of course, long lasting
rechargeable products). So give Millennium rechargeables this year. That way, noone will
EVET aCCLSe Vou of giving the saime oldd, stale gift. Call 1-800-CAN-POWR (or a retailer near vou
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' HOME VIDEO

® Small-sereen televi-
gions are traditionally the
technological runts of the
manufacturing litter.
Lately, however, televi-
gion manufacturers have
fntten the message that
olks might want high-
quality picture and sound
in a small package. Video-
games, more than any-
thing else, have created
this demand. Their com-
puter-animation graphics
and high-fidelity—often
digital—sound effects are
worthy of more than the
“light-and-play” treat-
ment. But larger displays
aren't really practical be-
cause games are played
close up to the sereen. And
because they are played closeup, the
gshortecomings of an average television
set become really evident. Desktop
video editing also is performed close
up, so compact size and high quality
are required. And because tape edit-
ing involves multiple components
(camcorder, video-vassette recorder,
maybe even a personal computer for
special effects), video and audio input
jacks are necessary.

If you're in the market for a small-
screen monitor/receiver, at this writ-
ing there are a half dozen to choose
among. In the 13-in. category, models
are available from Magnavox, NAD,
Panasonic and Sony. Memorex and
Realistic (Radio Shack) offer monitor/
receivers that are even smaller.

The Magnavox RS1360C ($329)
boasts stereo audio and a 178-channel
MTS tuner, video and audio inputs,
and a joystick-like Head-Up remote
control that lets you make picture and
sound adjustments through an on-
screen display. Panasonie's CTM-
1355R ($299) also has a clever remote
control. It lets you return to factory-
preset brightness, contrast, color and
tint settings at the touch of a but-
ton—no matter how much you've al-
tered these settings to compensate
for a poor picture.

Sony's recent entry to the field is
the KV-13EXRH (priee not available
at press time). It's a stereo model in
an attractive, contoured cabinet that
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gwivels 15° in either direction. Per-
haps the most elaborate 13-in. moni-
tor/receiver comes from NAD, based
in Norwood, Massachusetts. The
company’s MR13A ($429) offers stu-
dio-level features, such as an S-video
input (for Super-VHS, ED Beta or
Hi8 camcorders or VCRs), Its 440
lines of resolution can do justice to
this source. The MR13A ofiers stereo
sound, and RCA-type video and audio
inputs and outputs.

If you need something smaller
—and portable with AC/DC opera-
tion—there's the 9-in. Memorex Por-
tavision ($299) and Realistic's 5-in,

SMALL SCREENINGS

BY STEPHEN A. BOOTH, Contributing Editor

grows ever larger? Ever

, wonder how you could add

. special effects of similar
quality to your camcorder
home movies?

Well, TV's special ef-
fects are computer-gener-
ated animation, and it
takes an awful lot of com-
puter power (and money)
to produce them. For

$29.95, though, you now
can bring these awesome
3D-like effects to your
home videos.

Creative Video Images, the
Voorhees, New Jersey-based
studio that did the special ef-
fects for football's Blockbuster
Bowl, has introduced a video-
cassette that contains 50 spe-
cvial-effects screens you can copy
onto your own tapes. The title
screens on The Network Series,
Vol. I, cover holidays, birthdays,
weddings, vacations and other special
events. The 2- and 3-dimensional
graphies were created and recorded
digitally. The various segments run
5 to 15 seconds and are accompanied
by hi-fi stereo music and sound
effects.

Copying the effects onto your own
video is gquite easy—instructions are
provided on-screen, The cassette is
available in all video formats and can
be ordered toll-free: (800) 326-1387.
In the future, additional special-ef-
fects tapes will cover sports, family
life and children's themes. ™

Portavision 16 (2319).
Each fills the basic re-
quirements of a monitor/
receiver but delivers
monophonic sound.

Home Movies
Deluxe

Ever watch the opening
credits to a TV program,
gay, the World Series,
and wonder how they gen-
erate those marvelous
special effects—the bat
swWinging across your
sereen, then making con-
tact with a ball that seems
to be propelled right
through your screen as it
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RESERVE OFFICERS" TRAINING CORPS

You've got the potential. But it'll take confidence,
initiative and self-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 15 about 2 to 4 hours per week. 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.

Maybe more than you think. So don't

shortchange yourself when you sell or

trade it in. Find out your car’s true

market value instantly by calling the

Popular Mechanics CAR VALUE

HOTLINEY. Qur computer network is

constantly updated with the latest

information, not only for the year,

make, model, options and mileage of

your car, but also for your local market -
conditions and even the time of year | EEET—

Buying A New Car?

That's even a better reason to check the

PM CAR VALUE HOTLINEY. We'll tell

you how to get the best deal by giving z

you the Manufacturer’s Suggested One All

Retail Price, dealer cost, plus the list The PM CAR VALUE HOTLINE' covers
price and dealer cost of every available cars and trucks, domestic and imports,
option—information you need to get from 1977 through 1991. Call us 7 days a
the bargaining edge when negotiating week* before you buy, sell or trade.
price. We'll give you the smart money edge.

1-900-446-4606

*For used car valuations, call any day 9AM-2AM EST. For new car estimates, call Monday
through Friday, $AM-Midnight EST, Saturday SAM-TPM. Mot available in Alaska or Hawaii,
Each call costs 51 for the first minute and 5195 for each additional minute. Charges will

TEm THC appear on your local phone bill. A typical call lasts 5 to & minutes.




Eight
simple
steps
to better
health.

« NP

=
Biceps Abdominals
Desveslop d o toned and vouthful looking
body with the Nordic Fitness Chair Basic 8
excreise progrom. Filteen minuies every

other day is all it mkes for bener health
Look and feel Better than you have in vears
Call nivw. Tew the Norclic Fitness Chaie™ at
hame for 30 days, IUs brought o yvou by
NorcdieTrack®, @ mame you've grown o truss
im firness.

NoORrDICFITNESSCHAIR
Jrom NordicTrack"®

FREE Video

and Brochiire

1-800-848-7786

GFFL NordicTreok: Inc, & CML Compamny
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COMMUNICATE
WITH US

We're trying our best to make it
easier for you 1o communicate with us.
Here are four ways you can do it

HOTLINE PHONE NUMBERS

apecial wlephone numbers aliow you D
call our ecitors directly and easiy. They're
activated once a week, an Wednesdays, from
3 o 5 pm Eastern time. All the editorial staff
hotline phone numbers are [sted here, An
editor may be ot of the office on
AsLignment In that case, no one will ansaer,
50 please iy again

HOME IMPROVEMENT

Steven Willson, editcr  (212) 265-7538
Tom Klenck, a=oC editor (212 265-7570
Roy Berendyohn, st editor

(212) 265-7572
{buiicing, home remodeling, shop design.
toals, fumiture making and design)
BOATINGOUTDOORS
Joe Skorupa, edimor [212) 245-T596
AUTOMOTIVE
Tony Swan, editor [212] 285-7526
[nevw cars, motorsports)

Mike Allen, xsoc. editor  |212) 265-7534
(techrical and design, care and maint=nance|

SCIENCETECHNOLOGY
Abe Dane, iy [212) 2657740

ELECTRONICSPHOTOGRAPHY
Frank Vizard, editor [212] 2655-758]1

GEMNERAL

Joe Didham, editor-in-chief

[212) 265-7503
Deborah Frank, managing editor

[212) 265-7518

READER SERVICE BUREAU

Owr Reader Service Bureau 1§ operational
five days a week duning regular business
hours. The phone number is [212) 699-3127
Piease call our Reader Senvice Bureaw, mof our
editors, for information on back issues, re-
prints of articles, subscription Inquiries, plans
affers and s0 on. it waill save us all ime,

ELECTRONIC MAIL

You can call the PM computer any day
bepween & pm and 8 am [only) Easterm time
The number is (212) S82-8369. Once you're
on fine, you can leave messages for specific
Echifoys, or direct induinies and comments o 3
specific depanment. The deparment blietin
board also allows you 1o share your thoughls
with athey readers whao call in

MNew wsers get an identification number
and password that allow you 10 access the
System. Sirmply 52l your communications soft-
ware (o 8 bits, no panty and one stop bit (8-
M-1], and set the baue at 300 or 1200, Please
rememier that we are not a professionally
staffed, fully operational bulletin board. We're
Umply tying to make & easer for you to
cormmurecate with us. 5o please bear with ws
if it takes awhile 1o answer your message.

You can fax writter mail to us if you have
acoess o a fax machine. Our fax number is
[212) 5845562, available 24 hours 3 day.

Advertisement

Famous Private Eye Reveals
How You Can Easily
Find Out Anything About
Anybody Anywhere!

New York NY (Special) Vincent Parco is
the real life version of Magnum P.I,,
Mike Hammer, and Matt Houston all
rolled into one!

You've read about him in newspa-
pers and magazines. You've seen him
on 60 Minutes, The Oprah Winfrey
Show, Geraldo Rivera, and CNN News.

Now Parco has spilled his guts about
all the dirty little tricks of his trade!

In a new book, ‘How To Be Your
Own Private Detective,’ Parco actually
tells you HOW and WHERE 1o dig up
the most personal, and sometimes embar-
rassing, facts you can imagine about any-
one.

Here are just a few of the hundreds of
secrels revealed!

'lz.oca.l.e anyone anywhere as easy as
1-2-3,

® Easily get anyone’s unlisted telephone
number!

® How 1o find out where and with whom
your mate is REALLY spending their
time!

® How 10 get the name and address of
anyone when you know only their phone
number,

*® How to find out if a person has a crimi-
nal record.

* Quickly find out for sure whether or
not a person is married.

*® How and why hidden video taping can
be legal.

® Under what conditions is it OK 1o
secretly audio record a conversation?

® Hundreds of other Private Detective
iricks of the trade!

® Learn how You can qualify for thou-
sands of available full or pan time job
opportunities as a Private Investigator,

It’s easy to get your copy of Vincent
Parco’s fascinating and shocking new
book!

I's available for only $19.95 plus $2
postage & handling from: Vincent Parco,
Dept. D429, 718 - 12th Street NW.,
Canton, OH 44703. You may charge 1o
your Visa or MasterCard by including
your card number, expiration date, and
signature.

For even faster service, have your card
handy and call toll free 1-800-321-0888,
Extension D429,

If you are dissatisfied for any reason, or
no reason at all, just return your book
within three months for a full refund.,

C19%1 TRESCO TINS2
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REVIE\W/
DISCOVERING COLUMBUS

BY DEBORAH FRANK, Managing Editor

® When television viewers tune in to
PBS's new T-part series called Co-
lumbus And The Age Of Discovery,
which is scheduled to premiere Octo-
ber 6 through 9, they'll think they've
hit a time warp and been transported
back 500 years to 1492. Filling the
screen will be the Nina, Pinta and
Sante Maria, full-size and under sail.
These won't be models, but 1-to-1
geale replicas accurately handerafted
down to the final wood peg.

Executive producer Zvi Dor-Ner
came up with the idea for
the series in 1982, after
reading about the debates
that were taking place at
the United Nations over
Spain's proposal to declare
a “Decade of Columbus.™
Although film production
started two vears ago, it
took four years to build the
full-seale replicas of Colum-
bus's fleet featured in epi-
sodes two and three.,

Sailing back in time

After the stage is set for
Columbus's great adven-
ture, the documentary fo-

cuses on the advances in shipbuilding
and navigation that made the vovage
possible. It then takes you along on an
incredible journey with the modern-
day crews that sailed the replicas on
the same course their predecessors
took in the 15th century. Not only is
the route followed, but sois shipboard
life. Columbus kept a detailed and
well-documented log of his vovage,
and the program gives viewers a real
sense of how it might have been by
gquoting excerpts from these journals.

A worker prepares a spar In Barcelona, Spaln, where the replica of
the Santa Maria was constructed using traditional technigues.

But unlike the well-documented
logs, plans as to how the ships were
built are nonexistent. To rﬁwwlup
blueprints, the architects and build-
ers commissioned by Spain had to rely
on historical research and a combina-
tion of traditional European and Arab
shipbuilding techniques, |

Each replica was constructed at its
own shipyard in the eities of Cartage-
na, [sla Cristina and Barcelona. Ex-
pert eraftsmen nsed the same meth-
ods as medieval shipbuilders, carving
massive rib timbers to build
a preconstructive frame,
Then they hoisted the ribs
into the belly of the ship and
laid down the 100-ft. upper
keel. The unfinished Santa
Maria replica weighed 250
tons with just the hull in
place,

The deck is supported by
long, toothed curves of
wood that were chiseled to
fit precisely into the ship’s
framework. The deck's
planks were then installed,
As the mast was sanded,
the deck was caulked then

rwaJ:.- Fidesi to R JaR
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¥ THE MACICAL SPARE BED

t's almost like pulling an extra bed out

of a hat Unlike most spare beds that
gobble up storage space and are unwieldy
to move this one rofis down to fit a 36"
long, 3"-diameter canvas case, to stash in
a closet cormer, car trunk, camper, any-
where Yet it unrolls inminutes to a fullsize
27" ¥ 73" bed that will even accommodate
6-footers, supports up to 500 pounds and
is comfortable to boot. The secret’s in the
inventive construction: a cotton canvas
sling is supported on laminated steel legs
with & steel springs for cushioning and sta-
bility on rough ground. Toss the carrying
strap over your shoulder and go — camp-
ing, beach, poolside: the 10" legs keep it off
damp ground and sand. Of course this bed
is indispensable at home, country home,
dorm — even for kids in motel rooms. A su-
perb value at $61.98 (512.25) #4193,

Y COOK OUT INDOORS — THE HEALTHY WAY — WITH NO SMOKE

re you one of the millions of Americans who loves to barbecue — but not only in
summer? Then the Contempra indoor Electric Char-B-Que is for you. Constructed
of beautiful stoneware and measuring 15"x11% " x4e", this barbegue provides a 150 sauare
inch cooking area, large enough for the entire family or for company. This energy effi-
clent indoor electric grill has a unigue reflector system that directs heat at the food,

while fat drippings drain
through a tray shielded from
heat for virtually smokeless
cooking. The unigue design
keeps the stoneware cool
enough to handie. Plus, cleanup
is a cinch since all parts except
the heating unit are dishwasher
safe Instruction booklet with
recipes included UL listed,
1-year limited warranty; made
in the USA $58.88 (5700
FA1936

¥ COURMET POPCORN POPPER

Il new high temperature & gt. popcorn

popper. Most electric and hot-air pop-
pers "puff” the corn more than they “pop”
it, leaving it tough with hard centers. This
flat-bottomed stove-top popper reaches
475° and pops full in two minutes with 6
guarts of the best popcorn you ever tast-
ed Stirring paddie with through-the-crank
handle virtually eliminates burnt or un-
popped kernels Wooden handie for safe
grip, two durmp lids. Pop without oil for de-
lichous diet popcorn. 370 calories per 4 gt.
bowl. Produce tender, fluffy, old fashioned
movie theater popcorn. Made in the USA
$27.98 (5525 §A1963

HOW TO ORDER

CALLTOLL FREE
1-800-722-9999

24 HOURS A DAY, 7 DAYS A WEEK

WE HONOR MASTERCARD, V154 AND
AMERICAN EXPRESS.

30 DAY MONEY BACK GUARANTEE

iF ordering by mail sand remittance
oMM, SPECIALTIES, Dept. PMYS104:
P.0. Box 1574, Radio City Station, N.Y.,
N.¥. 40101, item price s followed by
shipping and handling in | . Be sure to
add both together to arrive at total
price. Whan using credit card—Inciude
account number explration date,
signature. Sorry, no Canadian, foreign
or C.0.D. orders. Allow 30 days for
delivery

hMagaiog Markening Group inc 1980

THE MEARST CORPORATION
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A ENTRENENT

250 W 55TH ST, MY Y 100

COLUMBUS | Continued from page 127}

sealed with hot tar. After the hull was
painted, two massive cranes lifted the
finished ship from its scaffolding and
set it in the water, while its builders
prayed that it was leakproof.

The Nisia and Pinta are caravels—
small, stout cargo ships used for
coastal trade. Their size makes them
fast and easy to handle. The Santa
Maria is a nao—a bulky ship that's
not as maneuverable as caravels but
carries more cargo. Columbus needed
shilga that were strong enough to
make the long voyage and could carry
cannons for protection. When build-
ing the replicas, no one was quite sure
if the new ships would have the same
sailing characteristics as the originals
because important details of rigging
and hull configuration had to be
guessed. Although Columbus de-
scribed the size and capacity of each
ghip in his loghooks, he wasn't aceu-
rate enough. Details had to be derived
from such diverse sources as depic-
tions of vessels on old coins to the dec-
orative elements that appear in peri-
od charts, maps and paintings.

Navi by the stars
Today s erews learned to appreciate
the skill of 15th-century sailors when
they had to master the sails, each of
which is controlled by up to nine sepa-
rate lines. They reviewed whistle
commands with their quartermaster
who explained how to trim the sails
nnrrecLP}r to match the wind's direc-
tion and speed.

They also used a quadrant—the
medieval equivalent of a modern-day
sextant—and astronomical tables Lo
determine latitude and help them
navigate. This was done at noon when
the Sun was at its highest point. But
calculations read from the quadrant
were thrown off a bit by the Earth's
tilted axis. The error, however, was
consistent and corrected by using the
astronomical tables,

To recreate the route exactly, the
crews of the replicas launched their
voyage from the city of Palos, in
Southern Spain, and headed south-
west toward the Canary Islands to
take advantage of the tradewinds, as
did Columbus. They then headed
west. They estimated the distance
sailed by determining speed and mul-
tiplying it by the time elapsed ina
half-hour sandglass,

They recreated life on board a 15th
century ship as best they could, in
spite of not knowing the internal
state-of-mind of Columbus’s crew. In
1492, =ailors had the knowledge of the
zea instead of geography, which gave
them a rare sensitivity toward the
voyage they had undertaken. A thrill
we, in this time, would never really be
able to experience. ™
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|.,' Ll Where the Pros and Handymen Shop

ORDER TOLL FREE

1-800-533-5545

Sale Prices Good Thru 10-31-91

Eaay Bagger™
Holds Trash

KEY®2 11738

Blg, 5 HP Vacuum/Blower

Converts o Shredder
Easy ane-hasd contral. 117 wheel
Holds up i 12 buakels of debrisf

uality Products at
Discount Prices!

16 Ton Hydraulic Log Splitter
Turms bogs inio firewond FAST!

5 HF engine. 11 OPM 2 supe pamp, 24"
srmke, B” wing wedge liem# 1] 34,

lemgth yoi Hice
Tough, dursbie hlsck ABS
can’t rusi, siain or decay, T-year
kimited warmty, lemd# 1SR30

Bags Openfor | s Breconml Depeniane. | $699.99 $14.99

Eaay Filling! One year warranty,

Elumgmad: . IEHI!: Dpr_i:“.] |hmdd;m£ Super Tough Tarps!

bag-haolds bag uprighi wacuum hone availahle Hefty woven poly tarps ;:ibmh I:I;- and green.
und wide opes, Uss Inerma 15040 Ciromsmets and corners and every 3 e

ks mmugh Llers-vinles proiection, Sizes & x B' up oo MY oflr

palyethylend liher

couantless imes! Bolls ir Sale Prire
tigr. Rt o pect i £2.99
Morage. Hemi 14300, iz 56.99
o9 One-Swing Log Blaster v $9.89
12 1h Lumbszjack logsplitier maul. i $13.08
All yiez] with :ulhlpa;!‘d rl';p Spliey mone T ’:n.un i,
logs with pne wroke. 13-12" boag, 2 .
Itemd 11911, wae  $40.99 S
waor  $67.98

$19.99

Send for your FREE 136-Page

4"x 24" Cylinder with oy byl DISCOUNT CATALOG!
ok - 3-21 ¥

4-way Datent Valve... ortisassladd -'-'35\\. o
4000 Watt Generalor E'"'E.L for 'li'im-pllt:mrl whartical shaly . : i
M HP Tecumseh engine ks cast i WAy nt walve. 47 bowe, 147 ress
slesve. Two | 1 Voli and rwe 240-Vali wroke cylinder has 1% inch akady, #4051 5 HF Tex 513" 88 : :
oatiets. Tsem #1642 Tac Mch potns. BEC ety 08| EHpTe:  $219.99 1 Ciy State ____ Zip i
$399.99 $199.99 w010 0HPTe:  $240.00 | Key#11738  SEND TO: NORTHERN, 1

= | ___P:0. Box 1219, Bumsville, MN 55337-0213 i

You don’t need another diet.
You need a faster metabolism.

Research shows the key to getting rid of
that “spare tire” isn't just dieting — it's \ \

regular avrobic excercise, And the best way | ,:-‘

to get that exercise s NordicTrck, il s

NordicTrack puts your

metabolism in high gear. % rs f"‘,_ 4
While dieting slows your hody's e g

metabolism down, NordicTrck mises it i L \

It helps you reduce body fat and
incrense lean muscle tissue — your hody's
prmary cilore consumer, That means
you'll be able to burn more calores even
at resl.

By duplicating the smooth, non-firring
total-body modon of cross-country skiing,
NordicTrack works more muscle groups Y
and burns more calories than exercise
hikes, treadmills and stairclimbers, Up o
1,100 calories per hour, according 1o
fitness expaerts

Call o Weile for &

FREE VIDEO

& Brochure

-800-328-588

Plesise send me a free hrochune

Regular aerobic exercise on
NordicTrack raises your metabolism
and melts those inches away,

EXT

el )

You can tmim and one your entire body
- including vour waistline — in just 20
minutes, three days a week.

You'll see and
feel the difference.

You've tricd every diet in the book, now
try something that works.

Sensible cating, And NordicTrack

ja
O Also free videizipe O YHS O Tasia

I A

Street _

ordicjrack | .

A CML Company I Phoresd )
“The World's Best Aerobic Exerciser. "'"I_

LR FATH

NorcicTrack. epe, =374]1
1410 fonaghan Blvd, &, Chaska, MN 35318 I

POPULAR MECHANICS ® OCTOBER 1991



T w— k|
PM CONTEST

MUST-KNOW MAN
CONTEST WINNERS

The suspense Is over. Here’s what it took }
to win our Must-Know Man Contest that o
we announced in our October 1990 issue. :

1st Grand Prize

AmerLink Walton Model Log Home

Max Fonnesbeck

Logan, UT

Fonnesbeck comes out on top In our contest for his ground-up
restorations of three classic [1930s-"40s vintage) Boeing Stear-
man alrplanes, which were essentlally basket cases when

he started. Each plane took about 15 months to complete,
Fonnesbeck. who Is not a licensed alrcraft mechanic, says he
has no formal training in the fleld but developed expertise in
rebuliding engines, wings and fuselages on his own. He follows
regulations by having his wark checked by an FAA inspector.

3rd Grand Prize
ProCraft’s Procaster 190

Michael K. Bernier
Huntsville, AL
Bernler, a blomedical equipment repair-
man, bullt a 2-story, 3200-3q.-ft. passive
solar home In his spare time [evenings
and weekends). He did everything
F himself, including the planning
i and designing as well as the
total construction.
% Bernier felled his
¢ own trees, lald out
* o 2ll the rock masonry
for the B-fr.-tall, 14-In-
thick rock walls, hand-
mixed 20 tons of mortar
In a hand-mixing trough.
and laid out the footings and
foundation. All framing, studs, jolsts,
beams and 3o on are solld oak.

2nd Grand Prize
1991 Buick Regal Limited Sedan

David |. Webb

Los Angeles, CA

Webb designed and bullt a 46-t., twin-mast
schooner, a project he started in 1979, and
launched In December 1988. Webb races his
cold-molded wood-construction craft, winning
oné race outright, and taking two first-In-class
victories.

4th Grand Prize r—
Trip for four to Epcot Center s5th Grand Prize

" “’T 3:::3’ World RCA 46-in. Color Trak 2000 Home
Jxa"k"’ms nville, FL Theater Projection TV

Hildreth Is compieting David C. Bishop

a 1932 Ford resto-rod, Dayton, OH

Stock-looking on the Bishop's philosophy s

outslde, the stréet builld a more comfortable

rod has a reinforced
frame which anchors
a homebullt front
suspension with
Dodge Omnil rack-
and-pinian steering
that works with
Mustang spindies. At

bicycle seat, and the
world will beat a path
to your door. Bishop's
door, however, hasn't
been broken down yet
by a pressing throng

of cyclists because his
bicycle seat post with a

the rear s an independent setup from a "7% Corvette. Under the buiit-in shock absorber

hood Is a 305=cu ~in. Chevy running conventional Intake and igni- Is still In the engineer-

tion systems, and backed by a rebulit Turbo 350 transmission. Ing stage. A warking
Hildreth's cost so far on the 5-year project Is 515,000, model Is on the drawing board,
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CANADA AT 1TSS BEST

e < g
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f and that produced it 50 1t 1s with Canadian Mist, Aimerica s
e land that produced it So i n Mist, & 7 SMOOTH,
number one Canadian. Pleasingly mellow. Yet clean, honest, and rue. MELLOW

Like Canada itself. When it’s at its best.

i anc Btk by BeossForman Bevemage Co . Canadan Wik, & liend, 80% Ak by Vislame, Linesalin, 17 © 1808




EXTEND ENGINE LIFE

14,000 miles after
treating his car with
FluroCote

Irvin Allen drained
all the oil out

of his Datsun 280Z

and drove around a

race track 9 times.

Oilwnslhm'pulbm:k in the car and

point. FluroCote treatment protects
like nothing else.

FluroCote's 8 oz. bottle contains
enough PTFE (the most slippery
lubricant known) to coal intemal parts
of all internal combustion engines
{gasoline or diesel) up to 360 cu. in.
We treat metal, not oil. Hot metal
bonds PTFE o itself, thus reducing
troublesome friction. By reducing
friction, FluroCote:

» Reduces drag.

= Increases mileage, engine compres-
sion acceleration and engine life.

= Over 60,000 miles engine protection,
oil change thru oil change.

= Allows easier cold starts

= Delays costly overhauls.

FluroCole meels or exceeds every
manufacturer’s engine warranty
requirements and is compatible with all

i 8] petroleum based on syntheite oils.
— | If the skeptic in you needs
i more convincing call for roll
-yl free number below

FluroCote®

Treat Your Engine Right

g

Antomobiles, tucks, | .
boats, all gasoline ﬁ;
and diesel engines L
need FloroCote.

Ideal for weekend performance dnvers,
street, stip, off-road, 8 oz, treats average
engine - just $19,95 +$3.005H
Visa, MC, Discover, Amer.Express
ORDER TOLL FREE
1-800-999-1995
Send check or monev order 1o:
Taylar Enterprises International, [ne.
202 W. Hillcrest Ave. Dept. PM
San Bermardino, CA 92408

132

Irvin Allen drove away - just to prove a

your engine and improves performance

LONG ON THE RANGE (Confirnued from page 76)

is sitting in a field of wildflowers, and
you want to create a high-key effect,
one where colors and tones become
lighter. Turning the exposure control
ring toward the plus side increases
exposure and creates an ethereal, soft
effect in the scene.

Changing colors

You can also change the overall eolor
bias or tint of a picture manually,
without having to add filters to the
front of the lens. Let's say you're still
taping the family on the beach and
want to add more red to the sunset
sky. You can do this by fooling the
white-balance setup in the cam-
corder. To gain more of a red tint, set
the white balance (WB) to manual,
and point the camcorder at a blue
card. The system will overcompen-
sate with red (the opposite of blue
here) and add the same to the scene.
Naturally, an auto WB is standard
with the L1.

Shutter-speed settings can also be
varied on the L1. Generally, the fast-
er the action (and the brighter the
scene), the higher the shutter speed.
The normal shutter speed on the L1is
Yo second. However, if you're taping
vour own golf swing, and want to ana-
lyze the motion later during slow-mo-
tion playback, you can set a faster
shutter speed when you tape. The L1
allows you to work in a range of '/ to
’f,r,_........ second. Take note that scenes
shot with very high shutter speeds
will look a bit like an oldtime movie in
normal playback speed.

You can also work with slower
shutter speeds with a function called
Gain Up. Normally used for very low-
light scenes, such as a harbor at dusk,
you can also use the slow speeds to
add blur to action sequences, This is
akin to using a slow shutter speed ona
gtill camera. This can add some artsy
effects to shots of, say, volleyball
games, swimming or even of a child
running through the fields.

While we're on the subject of time,
you might consider using the interval
timer function for some very exciting
time-lapse photography. Let's say
you're camping in the Sierras, and
your tent site overlooks a beautiful
valley, The Sun is going down, and
the clouds and light shift and dance
continually. Rather than point your
camera at the horizon and tape contin-
uously for a few minutes (a sequence
which will drive viewers to the micro-
wave to make some popeorn), set the
interval timer to record a frame every
6 seconds, put the camera on a tripod
and let the camcorder handle the rest
while you stoke the fire for the eve-
ning meal. The result will be a com-
pressed version of the whole glory of

the sunset. The timer can also be set
for 10- and 20-second intervals.

The L1 utilizes digital circuitry for
many effects, some of which are avail-
able while taping, others of which can
be utilized during playback. The live
digital effects include Close Up, fora
guick doubling of the image size. Let's
say vou're taping a clearing in the
woods, and suddenly a deer comes out
of the thicket. You zoom as close as
possible, but the animal is still too
small in the frame. Switch to manual
focus, activate the Close Up function,
and you'll fill the frame without hav-
ing to waste time in changing lenses,
or moving closer and possibly star-
tling the deer away.

Overlap is a digital scene transition
technique that allows you to fade from
one subject to the next without going
to black (though there is a fade button
on the L1 as well). Say your child is
about to try his hand at skiing for the
first time. You can tape him while he
practices, finishing up with a closeup
zoom to his face as he determinedly
eyes the slopes. You can freeze the
frame with the glint in his eyes, then
transition to the next scene, a long
shot where he successfully handles his
first run.

There are also digital freezes for se-
quence shots, where you can fix a still
image (for about % of a second) as you
continue to tape. You can also use
something called Art Freeze, which
gives a posterized blending of colors,
During playback, you can also get digi-
tal strobing effects (a sort of stutter-
step action), frame-by-frame advance,
more art effects and zlow motion.

The beauty iz that you can easily re-
cord these effects when vou dub the
Smm tape to VHS for playback on
your household VCR. (Tip: Use a
high-bias VHS tape for the best re-
sults.) The wireless controller that
comes with the L1 kit and the Canon
VE-100 remote-control editor allow
vou to make highly viewable, edited
tapes with ease. Just keep in mind
that too many special effects can over-
power the subject matter. Use them
judiciously and you'll add a nice
graphie touch to your tapes.

All these effects, and much more,
are all part of the L1's capabilities.
Yes, you can use it as a point-and-
shoot cameorder, but vou'll be wast-
ing a good deal of potential if you do.
Though the overwhelming amount of
buttons on the camcorder can be in-
timidating, a thorough reading of the
instruction booklet will guide you
through them. Start with some basic
functions, experiment with some digi-
tal effects, and get a feel of what this
amazing image-making machine can
do for you. ™
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Car & Home Stereo Guide

The Crutchfield catalog is a complete

| source of information and “how-to”

advios on quality stereos for your car
ar home. Over 100 color papes with
full product descriptions, axclushe
comparison charts, halpful tips, and a
car stereo guide o what fits in which
cars. Discount prices on quality
brands ke Kenwood, Pionger, Sony,
and Bose, plus video componeants
and telephones, too, $1.00

Mason & Sullivan's
Classics In The Making

Repraductions of inventions. and
innovative keas that are offerad in
full-size or scaked reproductions in
finighad or kit form, presentad in an
gxciting, award-winning catalog.
Includes the very finest
instrumentation, clocks, waather
instrumenis, live sieam, globes, and
maore. Satisiaction guarantead or your
maonay back. $1.00

Tha e Wornirres Brogrmm o e Soged el

VELUX Roof Windows
and Skylights

Full-color brochure features helpiul
information and design ideas on how
to create beautitul, light-flled living
areas, Sizing charts, pricing and
information on sunscreening
accassonies as wall as manual,
slectric and motorized controls are

akso Included, VELUX-AMERICA INC.

FREE

The Perfect Present 4
For The Aute Enthusiast!

Minkature Cars USA offars the largest
selection of model automobiles in
North America. Our BB page color
calalog includes over 7,000 different
maodels, and is a fantastic referance
guide for the hobby. We also provide
a full eatalog of automobile books and
subscriptions to 25 ditfterent British
automolive magazines. Our products
make wonderful gifts, and most are
shippad within 24 hours. $3.00

EWA & Minlature Cars USA
Tel (208) 665-7811
FAX Toll Free (B00) 538-9196

Heat-M-Glo Fireplace Products

Looking for quality firaplaces that
combine efficlency and aesthatics?
Sand for our brochure on enargy-
saving zero clearance fireplaces.
Find out ebout our unigue ses thru,
three and four sided glass firaplaces
{woodburning of gas), and our new
direci-veni gas firaplaca. Tha
dirgct-vent feature aliminates the
need for a chimney and costly
anclosura. Available with hand-held
remote conirol. Free

c Asc ADE T{!DLE. l-HE

:99]% ! f('
57" g

$

Thousands Of Router Bits
And Shaper Cutters In Stock!

Cascade Tools, Inc. offers an
enormous selection of the famous
§ brand router bits and shaper
suttars af great low prces. Also
chack out tha othar woodworking
tools and accessories from routers 1o
nail guns. Call 1ol free for your FREE
catalog at 1-800-235-0272.




J.C. Whitney & Co.

Subscribae today for a full year's
subscription to J.C. Whitney & Co.
catalogs. Save up to 50% on more
than 65,000 parts and accessones
lor domastic and impartad cars, vans,
pick-ups, AV's, ON Aoad vehicles,
and molorcycles. Satistaction
guaranieed or your money back.
Maore than 200 pages. FREE!

1-800-22 T-B'I 80

J&R Music Worid

Fir 20 years, JAR has olfered the
latest in edectronics & entertainment
at huge savings with knowledgeable
salespeopie committed to
outstanding customer sanvice. The
new catalog featwres thousands of
gxciting products, including audio &
video components, computers, homa
office sguipment, CDs, cassaties &
movies, all at discount prices. To
place an arder or obtain a free
catalog cail toll-free 24 hours & day,
7 days a week 1-800-221-8180.

Build your own home 9
and save 553

By doing some or all of the work
yoursell, you save money and
incraase equity patential.

Miles Homes offers:

+ Quality pre-cul materials

+ Cash assistance for
subconiracted work

+ Below market consiruction
financhng

+  Step-by-step guidance

Cail for a free brochure
1-800-T82-28032
Miles Homes, Inc.
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Tufoll Oll Additive-
Slipperier Than Teflon!

So unigue, it's patented. Spactacular
low friction and wear confirmed by
U.5. Governmant Lab. Next time you
change your odl, change it into a
patented engine freatment. Enjoy fast
starts, smooth oparation, batter
accaleration and longar engine life.
Lubrication is our business!

Send for a free catalog or call
1-800-822-0075

Enter the world of hot 11
rodding in style with a Total
Parformance streel rod kit

Total Perormance is the orginator of
tha Hot Rod kit car designed with the
do-it-yourselier in mind. Lise the

datailed assembly manual, which comes

free with kit purchasa, to build your
dream car piece by plece with basic
hand tools. Kits armive pre-drilled and
pg-walded with the beginner in mind,
Quality parts are precision
manufaciured for perlect fitby a
company that really cares! Sireat rod
kits avaitable for 1923 through 1932
Fords. Complete catalog of kits and
replacemants parts avaiable for 5,00,

12

Dick Cepek 1991 Catalog

Dick Capak s ona of tha world's
leading suppliers of off-road tires,
wheels, lighs, suspensions, grille
guards, winches, body lifts, running
boards, truck bars, hitches, and many
other accessonies for 2 and 4WD
trucks or ATV's. Regarded as the
“Oif-Aoader's Bibla", this 304-page
full codor catalog comes with a
colorful corduroy cap and two decals.
50,00
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FREE Giant Stamp Catalog

Full of all the latest olfers on
worldwide siamps, accessones and
supplies, Basaball Cards, Postcands
& Banknotes, PLUS you will recalve
siamps on approval. Buy onfy what
you ke, return the balance
PROMPTLY! Satisiaction Guaranteed
HNOTE: We have a large baseball card
inventory as well as all related supplies
and memorabilia. Many spacials are
ligted in cur catalog, ORDER TODAY!

JAMESTOWHN STAMP CO. Inc.
341 East 3rd. Streal
Jamastown, NY 14701-0019

14

FREE Woodworkers Tool
Catalog Subscription

Send today for your Free 68 page
Dizcount Woodworking Tools and
Supplies Catalog. Youl find the best
for over 3,000 brand-name products.
Included are power lools and
accassories, hand tools, screws,
handware, wood components, plansg,
books, and much more.

Trend-lines FREE CATALOG




| RED LINE DIL
§ Pour In The Power

Red Line Synthelic Olls 15

Improve power and parformance
with Rad Ling Synihatic lubricants.
Red Line has a complete line of
synihetic lubricants and fusl additives
which reduce wear and improve
pariormance. Red Line Mator Oils
improve mileage and durability

Red Line Gear Qils eiminale motchy
shifting and improve differential
efficiancy. Red Line Water\Wettar™
can reduce cooling system
lemperalures 15-30°F. Brochure &
tech info $1.00

Aed Lina Synthatic il Corparation
3450 Pacheco Bivd. Martinez, CA
84553 (415) 228-7576

16
The easlest, mosi risk-free
way 1o buy the right stereo
components.

Wa make loudspaakers and music
systems designed by Harry Kloss
{fourdsr ol AR, KLH & Advent), and
wa sall tham direct from our U.E.

faciory. We also sell componenis |
from brands like Pionaar & Philips.
For a frea catalog, expert advice and
faciory-direct savings, call oll-free —
365 days a year.

30-day monay-back guarantes.

Cambridge SoundWarks
1-800-AKA-HIFI (B00-252-4434)

17

Log Home Planning Guide

34 aucliing standard designs or
custom dasign your own, B log styles,
a wealth of spectacular color
photographs, complete standard
materal spechications list and
optional packages. Only $7 .95,

Two FREE Catalogs, 18
for Woodworkers &
Do-lt-Yourselfers

If you'rs a weekday or weskend
woodwarker, of you do your own home |
repairs, LEICHTUNG WORKSHOPS |
has innovative tools and accessories 1o |
helg you out,

i you like 1o do wood projacts,
PASTIMES has creative and enjoyabla |
kits, plans and projects you can
make...and then maka uniguely yours.
We'll send you both FREE! Call

toll-tree 1-B00-237-5907 (Dept. 2204)

or write: Leichtung, Depl. 2204, 4844
Commaerce PKY., Cleveland, OH
44128-5885. ‘

FERTONMANLE

1. O$1.00 6. [ Free
2 O%1.00 7. OFres
3. [ Free 8. [ Fres
4, [1%3.00 9. [ Free
5 [ Free 10. [ Frea

Mame (Please Print
Address

19

Performance Products

As Toyota truck & 4Runnar
spacialists, wa offer the complele
source for Toyota Truck pans &
accassonas im 52 pages.
Parformance Products’ customar
servica, 30 day satisfaction
guarantes, 1 year warranty and
immediate dellvery ghve you
avarything you naed for your truck.
Buy from us for the same reasons

you bought a Toyola — dependability

and quality. $2.00 SC# PM1SCA

Popular Mechanics « Catalug Mar‘l mm
Box 1718, Sandusky, Ohio 44871-1718

Please see that | recaive the items checked bealow:

11. 0 $5.00 16.0 Frae
12,0 %9.00 17.0%7.95
13. ] Free 18.0 Free
14. O Free 19. 0 $2.00
i5. 0§00 20.0%2.00

Security Superstore

Sacurity Superstore offers over 50
vahicle and homs products from

visual and mechanical theft |
determents, electronic and ramaota

homa vehicla security aysiems 1o

safety and convenignce items. Al of

our products are salected to offer |
maximum value while remaining

simpla to install and usa, while saving |
you valuable installation dollars by

daoing it yourself. $2.00 (refundable

with first ordar).

This Gm.lpnn E:tplru Decenibar 31, 1991

Total money for priced item &
Service Charge §

Total money enclosed §
Total items requested

$1.00

Town

Stata Zip Code

Note: Popular Mechanics processes your requests for the above information and ferwards these inquiries to the
organization making the offer. Each company mails the material directly. Your order will be on its way to you within 90 days.
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FREE CATALOG! 1-800-648-7938
JERROLD HAMLIN OAK ETC

LEARN VCR '57 T-BIRD

CLEANING/MAINTENANCE/REPAIR

EARN UP TO 51000 A WEEK, WORKING
PART TIME FROM YOUR OWN HOME!

CABLE TV DESEF’.AMHLEHS

* Special Dealer Prices! » Compare aur Low Retsl
Frices! = Guaraniend Prices & Warmantes!
= Oeders Shipped Immediaiely! VISAMC/ AmEy

REPUBLIC EABLE PRODUCTS, INC.

4080 Paradee Ad Degt 423 Las Vegai |'ul!-5 03
For al ofer n':\-"u‘u"\- TRl 357 Sl

Secrets

Reavealad!

NO Special CALL e

?;7;:;“ NOW 'IIII.II A Glll Eﬂﬂﬂllil Puus

; FUN ¢ | 4 $12e
TO OWN! =Ra
Free Brochures!
EASY TO BUILD — FULL KIT ASSEMBLIES mn“%
1-800-800-0608 Ext. 2301 .....u.....”'ﬁi\'11=J
3 WMERICAN CLASSICS CORPORATION
THE MONEY MHGIIFP'I}HTI.IHI'I"I' 93 NP Avenue, Fargo, ND 58102
OF THE 1990'S

IF vou are able to work with common small hand
tooks

SCAT HOVERCRAFT

IF you possess average mechanical abdity, and have a DEALER LIQUIDATION SALE
VR on which to practice and bearn. | . then we can

taach YOU VCR maintenance and repair! sssgsm m“wpr
FACT: up 1o $0% of ALL VCR matunctions ane dus to [ w

simple MECHANICAL or ELECTRO-MECHANICAL el e dn g
breakdowns! I'H'I-E #J.I:-ﬂ!mi

FACT: Ower 7T million YGRS in use today nationwide!
Average VWCR needs service or repair every 12 1o 18
munins!
WID'HI{UF!EETMHLHE#EH%J&E;EUEI E :
tos and lllusirations) an .

TRAINING TAPE reveals the SECRETS of VCR mainte- WE HAVE THE MOST ADVANCED

Painbxow Howsrorafl = 6715 Two Mokch Rd, Columbee, 5C Y

nanca e rm"'_“re_a] “uﬂu" |ﬁfﬂ;miﬁ,u|'| H'Iat i5 TEWM 1hl mﬂLE EBJIF.PIENT
NOT available elsewhere!
Alsa includes il the nfo you ¥ need regarding the s %EPEAND . JEmur-uD :p‘m‘ﬁ? Wi S, i it At A e el
n:ﬂmgiﬁ-si E of runming a successiul sarvice s SCENTEIC ﬂTLnNT'-mJA . ELAKM et Aes "S- Lo v g oen
Tt Somp WHES waieo: phoeel S0y SN B YOu MBS 1 ataw D Diew
B TPREE P DR R [CWRENTTy AN SCDrOrmanaiy
FREE INFORMATION FOR DUT OF THIS WORLD PRICES CALL Shurt OUN Sy SV iy Sy——
Send SZ0.85 + 2.00 5 & H check or MO
b i o e g WORLDWIDE CABLE WILD RIVER BREWARASTES 11 Bk T10087 DALLAR. T4 7337
5329 Fountain Ave 1 'B DD'? 72'3233

Loz Angeles, CA B0029 Dapt. PM

FREE CATALOG AVAILABLE
7491 C5 N, FEDERAL HWY,, SUITE 142 L2k
BOCA RATON, AL 33487 — SATELLITE TV
FARMERS » CONTRACTORY « (DGGERY » LANDOWNERS [ uﬁm HHE mu lT H m
EARN MONEY! BE INDEPENDENT! = & oo Ho Pk Swce TV | This FREE 24 page Consumer l»u
BUYING | Guide tells all about Saieilite TV
PowerTrack . GUIDE | lists guaranised lowest prices.
WU CUmC Subascribe fo. . . BN Unum-w »:. '_t:"at Peara, IL E1612
= B SPEEDY CALL FOR
ARD AEUEY
g MILITARY E:E YEHNWLES
+« FEREED PO L
ol ADS-ARTICLES -NEWS

L LE-L M
+MT & TDF CF & B
= BN IGRED 4 Te

Lk

' MILITARY JEEPS, TRUCKS, TANKS & MORE! (AVE YOU DESERVE Pl
Cver 8,000 paid subscribers larger circulation .1.:- C]..EAN w ATER. fgg

| than any othar magazing for military vehicle

enthusiasis...and stil growing rapidly! Mary more Bulld your own carbon watar fiters i
advertisemanis than any other magazine. by waing oft-the-ahalf parta!|
VIDEOD 10 Exclusive comprehensive listing of upcoming » kmproves Gl . Reduces chisiine!
BANY THOUSANWE. BUY PROTORST BIRS 7

rathes...and much more! L g

ADLC, PO BOu §7TRBEFT 10 VANDEMBERG AP0, CARME |

SUBSCRIBE NOW!
One Yiear (8 lagues) 515
Two Years (12 lasues) §35

- F -Corada §24, othar $24
Usﬂaﬁmfmuy LIS Bark (- MOTORIZED
P.0. Box 1748-48, Union, NdJ 07083 s ..ﬂO SCOOTER

CALL FOR CATALOGLUE

1-800-225-7422

FO. B0 TEF - TRCORAA Wl S840T

SHOP TASK

r'|||| LATHE - FRILL

-
1-800-343-5775 FREE CATALDGUE

T oy e sz onw *395™

" . ¥ kiodis o Chooss | - F . 1I|. |‘| -

2 4 __MJT.:a:;nf Make and Sell Your _ @ - w .rs"gn.usxncrr

Fet i Own Ornamental ESo
. Concrete ltems!
2 Supply
41 Toa Book about Aluminum Maolds ) [ra—
s b g including over 425 designs, “l CABLE TV ——
; - i prices and production trade

L Aﬂr 1118 400 Ttk S;EIEIS ;o;{?n;fu:;'rl!d": DESCHAM BLERS

largest mald manufacturer, ALL TYPES 800-582-1114

G

: FREE CATALO
T [STUEH MM DUNESE SOnes, CONCRETE MACHINERY CO., INC. M.K. ELECTRONICS » 7958 Pines Blvd
o e Sl P.O. Box A99, Hickory, NC 28603 Suite 276 » Pembroke Pines, FL 33024




slone damaged wind-
i shislds and plale giass. Leam how a 3 minute I
repair can sam you 5$1200/woaki
|| cALL NOW! FREE REPORTI 1-800-695-6224
MNVS/OPTIKLEER, LYMM, MASS. 01904

CRACK HEF’AIFI

OVER A FOOT LONG

TS

LATEFACTION Thection AUTO MEMO PAD
GUARANTERDI CUDL. & oy mamo pod on youl
ORYOUR _gd winsshialel  New sim madom
MONEY 5& daaign with ohiochaed pan, Top
BACK S T quality, Mo, 7050, iéiea, unit:

A o §18/Ter 2 pca. 112Mer 3 pca
q . Band dhack o Money Order,
P f phs 51 5/H 80 unit io:
Toch~Npf AUTOPAD. 101 Quint Staet
Dusign San Froncioo, CA 94124

CABLE TV
DESCRAMBLER LIQUIDATION!

FREE CATALOG!
Hamiin Combos 344, Oak M5B 580 (min. 5}, etc.

1 B1B-TF09-175
5 BO0-G2B-965¢F

VAR Menatsr Awi., Paineswile Ohio HUTT

WOOD HEAT

WOoO0D FURNACES
HEAT YOUR ENTIRE HOME

Call 1-218-326-5T88 or Wrile

CABLE TV ‘““BOXES”
WHOLESALE PRICES!

CONVERTERS » DESCRAMBLERS
REMOTE CONTROLS = ACCESSORIES

FROM §9.95!! CALL NOW!!

—GUARANTEED BEST PRICES—
—BEST WARRANTIES—COD 'S
—IMMEDIATE SHIPPING—

LAKE SYLVAN
SALES, INC.
1-800-800-4582 rHone

1-612-895-9454 rxx

New Publication Tells You ...

HOW TO GET $10,000
IN PRIVATE SECTOR
SCHOLARSHIPS,
GRANTS, AND LOANS

Receive money lor college!
For undergraduaies, graduates, high
school juniers'seniors in all areas ol study.

Send 310 for publicatian to

Depl. A, College Slation, WA B0165-2333

— Traclop'—

ARMRESTS

WL A

, <} ———"mamL

Iﬂ.lﬂ‘ll_l‘.l_lﬂ'rﬂ.FHMh
comier, lasluree., and sppaarases Imelsll yourted

HONDA ACCORD - CIVIC ACURA INTESRA

Wil JETTA - QOLF -~ FASRAT MEERAN MANIMA - SENTIA
VOV “T/DL — 740/ TD SALD BoD

(NIRDA (1880-97) M 5-10 BILAZER — CAVALIER
BMW “T" Sarles TOTUTA CAMIAY — CRESSIDA

SUBARU LEGACY = XT MATDA 628 = AN-T
FEUGEQT £05 — PORECHE 344 Dt

Most madels and years coversd.  Call/Write for free limreturs.
Returm gearaniee. VISA/MC phoss ordars. Dur 71 year ae 1.

HESED ENBINEERING COL, INC.
17 Cabvin R, Wikiee, CT D887  [203] T82-3181

AUTOMOTIVE SAFETY

Protect yoursed] and famdly with products designed o
save bves and prevent socdents. Eagy [natallation

BACK-UP ALARM
Emits “besp” from rear af vehicle. Wams children and
athers vehicle |s backing out of garage or parking space.
Only § 20.95 ur.h

AUTOMATIC HEADLIGHTS
Turns hesdlights an when wipers are sctivaied or during
ll driving time. Reduces chimee af daytime pecident by
mx much as 2% Tums lights off 35 sec. after engine
i= off. Mg more deoined latieries] Only § 3905 sach

Bath £ 59.95 Add 3 2.95 for S8H. 1-yr, warr. MD add
aades tnx. Send MO ar check in: Murphy Vehicle Safety
PO Box 2751 Silver Spring, MD 20915 1-800-645-5AFE

BREW YOUR OWN

Trosd yoursedl i import guality beer i e
Par ¢ o bole. Dekoe ket inchdes sl
nip ingreciane b iretruciorn. Brows B0
Icitten.. Py o ikt in e basictom 55605
s B4 SR A e il % (A

FREE CLASSIFIED AD

Lirmited Time Odfer, Advertise FREE in the
Classilied Mewsleiler. Reach 50 000 prospecis.

A0 maney-making categaries to choose from

wWrile c lassified

Bon 884, Dopl. A, Pullman, WA 99163

CABLE TV
DESCRAMBLERD .,

ATLANTA. §140.00 DAK...... 000
JERROLO™, $110.00 HAMLUIN...  $102.00

Call for

WITTEK  HOSE CLAMPS

WIN &l WEEK
PARADISE

ﬂ:ﬂﬂﬁd‘l_tm

GRAND I'IIIIE
A Hawaiian vooation for bwo, with hickess
o see the 1992 Pro Bowl footboll gome in Honoluly

Wittek Hisa Clormyrs hesbped sand Lisdbusgh ocrss e donhe, mos i fhe moon,
oal Indly 5000 wisners past the checknesd fiag! Now we wort o send you o
Pl im fhe 1991 Howaolon Sskes Blitz. = & rondom depwing of ol envies wil
hetieemaina  inghe groned peime wizner whe wil enjoy o ek of sen, suri ond sond,
fapped off by e s dilshor thewemma in Hosohiu » Wistek clemps o
mmmmmwm:mw

your free = p

c—malﬂ-ﬁ | I = e e |rum|ulmu|

today! ._h:ﬂ__"“l“"____ -
Technical assistance

or fres cataiog call {4’.]2} 554-0417

Ordars call toll ree  1-800-624-1150 r::.,

M.D. ELECTRONICS : e

875 5. 72nd ST., STE. #133M1091 :::A Ciy Sacte

OMAHA, NEGB114 con Lip Fhone
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“the greatest
advance in
lubrication

since the
Invention

of oil”
fives you
09 10 4%

From the makers :ﬁ .' =
Engine Brite® and
Liguid Wrench® m

Save on cable rental fees! §

CABLE TV
DESCRAMBLERS $

WE’LL BEAT
ANY PRICE ¢ §

JEHHDLD—TECDM—ZEHHH
HAMLIN-OAK-PIONEER
SCIENTIFIC ATLANTA

= 24 HOUR SHIPMENTS!
* MONEY BACK GUARANTEE!

= QUANTITY DISCOUNTS!
% MASTER HHDIHHHIWHIE.E D

]
Have make and mode! number ur
equipment used in you area ready

ALL TOLL-FREE
1—800-284-3432

BLE WAREHOUSE

10117 West Oakland Park Bivd.,
Sulte 515, Sunrise, FL 33351

ﬁ N{'-' FLDHM -‘."-lLES
|38

3
2
E.‘

Enlarge Project Designs
Cratt Projector is Simple! Fast! Accurate!

Fni:lnnw Drawing, Grnhimd-g Paper, Wood,
— Other Surfaces.

—

Adjustable lens enlarges by fractions up fo 27 times Tor
he sire you wishl Copy unlimited ideas for craft designe.

patiems, designs, ponrails, stil lifes, landscapes,
phnlng alides, oes on colns and jewelry, Projects in
sxacl colorm bmlﬂl;:.! darmage original. Simple Instruc-
tiona. Uses household current B0 watl bult. Send
$19.85 plus 52,95 shipping, 30 day money back guaraniees.

Noros, Dept. OT-484, Box 2012, New Rochelle, WY, 10803

TIRED OF BEING
RIPPED OFF ON
AUTO REPAIRS?

Like to know how to find a good auto
mechanic! Wouldn't you like to save
rn-unfv and gas every mile you drive,

and make your car !ast far ur:dreds

of thousanids
of m!ll:!.t/—:

$12.9%

IF YEAR EXPERIEMWCED AL ID Ml'l' .luma: FREE
pives you these anvwirt & uch froie

tricks of the trade REVEALEL. Fin t.:

that B "i!l WOHI Py e i "l"'l £
and MASA Spsceage-derived producti (el e
e il & tesledl 1o Ecieng
vehicle while wav Hij i ey

SEND CHECK OR MONEY ORDER TOH
= - . »
THE AUl REFORT
13019-GA4 Walsin m Rd. Suite 109
Largo, Florida 34644-1238

GONE FISHING?

YOUR PROPEATY COULD BE AM OPEN INVITATION TO A
THIEF IF YOU'RE WOT HOME LET CRIMINALS THINK
FOUR PROPEATY I PROTE s } TG
SECURITY ALARM COMPANY DECALS ON TOUR DOORS
AND WINDOWSE. GENLAINE 3 COLOR MYLAR DECALS SEND
& CLEAR MESSAGE TO ANY WOULD BE INTRUDER WHILE
YOLFRE I-M\' 1 Sl:‘rﬂFlJ:IEC-ILS £10,00 US 12,00 COM)

NEWCEE
FREE BOOK -

Teds ail the facts’ Ceves all 1ha
| mtormatan o0 HOW TO OFFER YOUR
INVENTION FOR SALE. Inbimnass |
snde TH5  'We have halpged invenioes
and shoswnd Thom how (o able S
Ilnffﬂl-unn Iar sl 1o manulectures. N obigalion. Mo
salemmen will cal Wrida ar 2all lor FREE BOOK filled with

tects. CALL TOLL FREE |

‘I 1-800-537-1133, 6« D510, |

ADDRESS
CITY/STATE! P

|
|
Kessler Sales Corp., |
|_ Dept.D-8510, Fremont, Ohio 13421:1 _!

quming Morse code!
ma 2 ‘T:.tmﬂﬂ
IFCI: £ and I8M

o

| SATELLITE TV
Call for FREE Catalog
All Major Brands
Lowesl Prices
1-800-845-6664

B17 W Divimagn = W Vesnan, WA - BEZTI

| WEST COAST SATELLITE

VOLKSWAGEN
RESTORATIOMN PARTS
WG W GHHA BTV 1 .

B R GOUF W L

FREE CATALOG

WEST COAST METRIC, INC.
|00y 24T-3202
FAE (317 12%-¥733
240403 FRAMEPTON AVE _ PR
HARBOR CITY, CA 90710

DIGITAL VIDEO STABILIZER

|[ELIMINATES ALL VIDEO COPYGUARDS
which cause annoying fashes, stresks, jittery, ele. while walch-
ang rentsl movies, 30 DAY MONEY BACK GUARANTEE
& ] YEAR WARRANTY. WARNING! The RX2 s not in-
[rended io copy copyrighied video tapes

$59.95
54 P&H )
IVISA, MIC,
lcon,

L-800-445-9285

SO0 Elecironics Inc CPM
581 W MERRICK RD. VALLE ‘r TI'H.I‘AH KY 11580

Launch Balioons More Than A City Biock
"BLASTER"
WATER BALLOON SLINGSHOT

$12
1-B00-441-104T
o o WVISA . M

Blusier, Ing. 13218 Jessica Dr., Bpring Hill, FL 34808
mﬂl-ﬁnllld+lql Dirnct & Seva

CABLE DESCRAMBLERS
ODAK M358 CcCOMBO S30.95
Jerrold, Zenith, Hamlin, Sci. Atlanta, Ploneer
& MORE! DUR PRICES ARE BELOW WHOLESALE!

CABLE+2LUSB
14417 Chase 5. #451-P Panorama
1%&2‘24955-mwmh 1-818-

, CA 81402

LEAD DETECTION KIT
FOR YOUR CHILDREN'S SAKE

m“mm:uﬂ-ﬁ
LEDS, P.0. Box 200, Santa Fe, TX 77510

m-m.m:« 801, ﬂnm

BUIKTrFT M
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rP 1T.|" 1
oy PLANE ONLY 319.93

——
FPRE-ALUTO I'Hufl!'ﬁ

nmrm

Al ives on baflery, angineand
mmmﬁdm-nmﬁ !-u' ﬂ _‘”_

5 l'ﬂr“ ﬂlg" | CONTROL
STARTER SYSTEML. A i«.—-l!r ?w&#hm

i g [a T ]
Al .I FiT, M T L#

neaws & markeiplace
& |Up-1o-date habby news
® Restoration tips
® Inbm'uﬂmﬂ-kh'

GABLE TV DESCRAMBLERS
* CONVERTERS *
and ACCESSORIES.

PANASONIC, JERROLD, OAK,

P‘I MEER
ONEER, SCENTIFC ATLNTA

mmmm1m1m

Send paymant tm OLD CARS » 700 E Stnte 51. o lods, W1 34080

MAKES LASTING REPAIRS

Duriaen’y il cracks and hales in plsier, wood aad
Ble Wou'l shenk or (il oul Sets quuckly hokes
bt Fromomecal, easy-o-use powdler keeps ided-
aely Bartatie of lamier. paml g hardware siners

DONALD DURHAM COMPANY

-
DURHAMSY

— SAVE MONEY!

CREATE YOUR OWN
ENVIRONMENTALLY SAFE

AEROSOLS

NO FLLEWOCARBONS! EASY TO USE
st ]t o el Al with g o b e
frestiaiee with 0 pump, e compresses o the
GO cartrwige (prossded] mnd you e redcy 1o gof
s iy Chmarmern, la'-'-i.] u.run;u.

dsarfecian, pats
_ THE I:.M«I FACTOP.‘Y
PO B 490, Mothrook, WY 11781 N15A]
V) S6T-280

= ano-ézs-sznn_

[ FLUSH UP TOIL

To Above Floor Drain
Install It Yourself - Anywhera

No Digging Up Floors

Wrils McPharson, Inc., Dapl. 16
| Bax 15133, TII'I!II. Fiorida 33684

FREE SCIENGE RESOURCE

Amenca’s best known source of scientific products for
the technical hobbyist, student and sciance educatar.

= Magnifiers & Datlcs

- Wagaets § Iories

. ne

= Weather & Selar

» Belamce I}u::mq .

= Phologr Agcesgoring

- I:l:rnl::hu = Telezcopma
Diszover e Latest In sclan-

tifle products. Hew 112 page
science resource calalog

luild A Warklnq V-8 Demonstration Engine.

A great mimducton imig whars
Dt jpour gasoing-poweed
gnging, The Ve scale eaksic
medel contans gver
100 maveeg parls You
can actually walch the

o crank shalinodae, spark
, plugs ght up, vahes

q ogen and close, rods and pis-
104 mowe, Easy 1o Buikd
ragueTes model giet tor a3

sermindy. takes twn "C7 hafleres (notacl )
Comolete with stand, MDT0, 448 544,95

For phone call 1 _ilml
Mon_-Fri EM!-HFH Sat. BAM ST. Major credit
cards accepted. Product orders add §2_50 for postage
and handling. 45 day mamey back guaranies.

Esﬁmmscwmsmwm

Edmund Scientific Co.
Dept. 1141, €913 Edscorp Blidg. Barrington, NJ 08007

Fight Back!!!

Jioin fuw man's mioveenend LT on wiersingd

Aoy Bnd oFGanEal o Heter rale, §ou ree
- g ity rewsmapaime  Lw oimbone,
o0 wrls, ekl Chasirsats Ta=nisem *
W BBt e Spreed S svrd]

Irvirrr et cn B LR P g a1

ol o o Y

PICKUPS = VANS « JEEPS

ZR—mMIOT

O==0mECD

BL UL RIL JEL DL DR BT I LRI R AEL JTL TRE TH]

Catnlog $2.00 or for FREE info on any one vahicks
wand lgng SASE 1o

PARTS
AD 4, DEPT. PM, PUNXSUTAWNEY, PA 15767

Daily I ciose

;
a
:
-

DIVORCE! M::fgkidze
“‘HHF“: i S503E
™ {Iltlﬁ HERE

ot ToUtH  OOR KEY LIGHT
| Uematocn.  ELIMINATES
FUMBLING IN THE
DARK FOR THE
KEY HOLE!

GREAT GIFT IDEA!

o n AR
One wuch lights the hock for & seconds, then ums itself
off, Ity weather resistant 3o use # anpwhere, Comes with
sell-stick mouming sirip. Rums on T "AAA" baiteries (ot
included]. Buy ¥, one for a gift & one for yoursell,
My back guarames

SEMND NAME & ADDRESS PLUS $7.95 + §1.50 S&H
FOR ONE. $15.75 + §2.00 SEH FOR TWO. $£21.50
52,00 S&H FOR THREE,

BOET GRAY COL MM mm 5% SALES TAX.
TATD M 51 AVE & CAMADA DRIDERS OMLY.
uumumssm AL CNEDVER DMLY,

CLOSED WED & SUN S
Make 25t0*100 per hour

wih Badge S Mimit

Y 'y maly possibie by maknyg and

peanie congregate. Thay ie
fast and a5y tn = b W th

Slarie Wi

j R
plus 52 pping (1l

resdents o 31 K7 Lo "
BADGE-A-Misi], PMIRS1, 348 Noeth 30% Ad ., Box 500
LaSafte, IL 81307, Phane 800-223-4103

YNEW RUST » COLLISION PARTS?

CABLE TV
DESCRAMBLERS

How You Can Save Money on
Cable Rental Fees

Bullet Proof

1Unik 5+
BEST Super Tri-Bi Auto/ -
Var, Gain Adjusment 311095385 US Cable’ll Beat)
Scientific Atbants . 5100579 ;
Pioneee . $100__s7  Advertised in
Panssonie TZPC145. 39005579 this Magaazine!
H.l:pl.lﬂ:q!q'hn'_ b S ]
Diigital Video Suabilizer. 55995519
Wirehesa Video Sender. 350,99 349,95

30 Day Money Back Guarantee
FREE X0 page Caialog

Visa, M/C, COD or send money arder to;
U.S, Cable TV Inc. Dept, KFMI0I
4100 N. Powerline Rd., Bldg. F-4
Pompano Beach, FL. 33073

1-800-772-6244
For Our Record
the undersigned, do bereby decare unde mwmmﬂmh

Immﬁ.m“”nm
O pTy
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[ BUILD YOUR OWN

:"mw -p-'l'ﬁl'f a'unm‘rm“

i HELICOPTER !

- n.ul ® anr smwmbly 8 MNe
tremrnl bl moptni

. 10,0 nr_r.u AFT
.SI-'LLIMI I'.II 2 Iu-m Un.'- 11‘1‘15 o '@ 4 |
PO, on B0
L el | i e libe 1. 08) 0000004 Miderwood, uu I

& SAVES UP TO 25% OM GAS
& CLEAMERA EMISSIONS ’

OMLY
49

+WEERH

® EX TO INSTALL
® NEVER NEEDS REPLACIMNG

PaLL - PO BOX 351, LINWODD, N 0832

MULTI-FUEL FURNACE

Chop Heating Bills To
Almost Nothing! __

Enjoy independenca,
economy & combort of
whole housa wood of coal
heating with gas, ol or
elachric standly. It's a cenlril
heating system, not a stove

Sand for Free (i

ond Price List or @

..-..-__.-_.HE'“.‘I_"?.IE.. Sﬂﬁ

: mgle DapLPMa M DI Oaro0Hs !
1’ P.0.Box 130894, 2000 W. County Ad. B2, Roseyille, M8 55113 i
| Name___ I
1 Address :
; City St 1
1 Zip Phone | } :

FLefb Boormall P
For 54" Dicom
= Shair Kit
(his 74" 1o d7)

EASY-TO-ASSEMBLE KITS
In Siack tor immediale
Shipping or Pick Up:

Call or write lor our free 20 poge brochure with
pholographs

color ol cushomer inshallations:
THE IRCH SHOP Dept. PMIDY
Bex 547 400 R Moo, L{l":!" ricill, P 16008
(245" 5447100
Huw' Ihmmmm Lecations In:
Port 1 a6 Sormecio, i (BY3) ¥2- 1405

'P.- 30 '-'J_"l_'

MAMUFALTURERS

Our Bank Can Help Even If You
Had Previous Credit Problems!
Call 24 hours any day for your FREE VISA®

Easiar approval is possible because you
opan an interest baaring savings account
willy our bank. A minimum securily
deposit is required. H’

MEY FEDERAL SAVINGS BANN
Havre da Grace, Marnyland

FDIC INSURED

Do-lt-Yourself Kits

CbcﬁasﬂgrdeFwnﬁum
Also Assembled
and Finished

W Grandiather Clocks,
Mantel and Wall Clocks

MCurios, Tables, Chairs,
Desks, Cradie...and more!

W Soid 34" Black Walnut,
Cherry, of Oak

W Heiroom Cuality
W Solid Brass West German
Movements and Dials

W Money Back Guarantes

[Phn_ﬁrﬂz]p B

W EvPEROR
LMK DOMIPRsNY

i Ol arwfatfan Clogh 1ifs

wm::g.mn indhse-isd Fark
wnﬁmm e 1-205-028-214

& 4 4 4 PRESENTING 4 4 4 4

EENEE STARRING w4
JERROLD. HAMLIN, OAK
AND OTHER FAMOUS WA NLIFACTLIMERS

® FINEST WWARRASNTY PROGRAM ALAILARLE

* LOWVEST BETAIL I'WHOLELALE PRICES IN LI
* OEDERS SPPED FROM STOCK WLATHIR 24 =i
= ALL MAJOR CREDIT CARDS ACCEPTED
FOR FREE CATALOG Oter 1-B00-345-8917
FON ALL mrormanion  T-018-T09-9937

PACIFIC CABLE CO., INC
7325"; Reseda Bivd., Dept. 1758
Aeseda, CA 91335

SWISS ARMY-TYPE
WONDER KNIFE
This {saen guality, all
wiail steel kenife 1= 12
el bt
i c or
handyman. This wonder
knife can be yours for anly
$6.95 plus §2.00 S&H, Send check or money order 1o
EARLY ALUTUMM GALLERY
300 Starla Diive P.0. Bax 2561
Annision, AL 36202-2561
Yiow st be satisdied or your money back!
Full cobor catalog available §2.00

S4VE 58§
BUILD YOUR OWM
SHOUSE s BHOR SOFFICE = STORE
CONCRETE DOME KIT

= BUFER BTRCME
s CUT MEAT/AIN COMD. BY BEE

MONDL[ THIE CONS TRUCTORS JNC.
A.0. Bax 478 ITALY TX, 788s)

218.95

NO MORE ICY WIHSHIELDE

OMLY

a5 W

Fliz all midsiz

CABLETV
"BOXES"”

Converters-Descramblers
Remote Controls- .Al::cessunes

L ':IIHI inteed He |I-r... &

TELEPHONE LISTENING DEVICE

oo semphrs conmrtee o pout sier e | B §
torw  [onsech Betenid avy LaSEM W mE | &
O B e epease bse B gy *E
i s by wAe g nenesed Peoh kol
wuipr o cowvernakon  Fupn sowde ween
aah Ygu, lme B A RS af

g
$19.95....... |
1
§
3

Super Poweriul
FM TRANEMITTER
WL TR T [ TUn he ety
T o B 5 P B By PM o -EEy W
b B - w0 P ey e vt )

P poiwmg o Trgeweiient Vors SCiavieny el
i el e, anciss 2 00 USF Carp




:anumngmu'n
g Silicoma Pofymar Car Pylish
= ivel your car 2 once-a-yeal weith Dura- Sheeldd
* Non-abrasre. peolects both new
swrtaces from sun, show, dirl. tar

Faal tha ThAll. Fhy ar
VAR A RALA N

& 2mW anly
5149 00

* smw only
1]

D] 1s4
\

PFOLARIS Industries

1-800-752-3571

ol

DON'T THROW AWAY THAT USED

COPIER OR PRINTER CARTRIDGE'
Do it yourselt REFILL IT

* " COPIERS

ir's aasy ¥ FOAC R BE A

Cample 1 wates SAVE OVER 5% LASER PRINTERS

i | | e

* s % 1808
B e

MORACK

INCORPORATED Ordes or infarmation
915 W O ) (800) 1078686

[ Py iy L E04ES g F mjm

$205 584  Box 157, Dept. P
A add 1.08 wx  Shoewsbury PA 17361
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Nams

Coinage history was made . . .

When the U.S. Mint
produced 7 different

Cents in 1982!

In 1982, for the frst time in history, the US.
Mint produced 7 different Lincoln Cents — due
to Large and Small Date varieties, production at
2 different Mints, and a change in metal from cop-

to zinc. These 7 Lincolns are very difficult to
nd and assemble on your own.

For a limited time, you can
1982 US. Cents, ina
FROM LITTLETONI! This is a special introduc-
tory offer, limit 3 sets per customer. You'll also
receive our fully illustrated catalog

separately), plus other offers on approval. Full 45
day nmqr-«gel

Hurry for this special low pricel
Littleton Coin Com

Serving collectors pationwide since 19045 €
I A . .

Send name,
J Littleton Cain Company, Dept. LSM-337, Littlston, NH 08561

I_bwnm{ll.mhﬂ o totsl enclosed

all 7 different
, for ONLY $2

{mailed
guarantee of satisfaction.

Dept. LEM-337, Littleton, N'Hmy

address and $2 per set to:

For $39.95* & 10 minutes, you'll have
full-time protection against the most
common type of auto theft!

Maotors, Chrysler,
cars, vans &
g
sinstalls without
fal tooks;

«Tesed by & s on Pofce & Sheif veicles;

+30 day money-back guarantee; eligible for

insurance discounts,
HARD-STEAL™

ANTI-THEFT COLLAR
Order toll-free, 24 hours a day

ipe:'rﬁ- mahe, model, & year

TURN YOUR HOUSE

INTO A (,[.\\T
| __ ANTENNA
FOR THE BEST

v & raDIO |
RECEPTION I
i

YOU EVER HAD

Introduci
ELISNA

[ ] hourse into 8 giznt antenna. Just
plug it into any AC outlet, and ]
u:nmmﬂwndliuc]]gl

! 10 clecical wirs i |

Imm: fuzzy pictures, thanks to Antenna Eliminator’s
patented “Receprion Tuner™, which lets you precissly
tune for sharp, :hl
audiofvisual rmp-'

tion. Works on both
VFH and UHF (no |

No_more
TV Rabbit Ears...

No more
Fancy FM antennas! |,/ woamtennss)
Miammhmmpﬂm-mlipdlm'
'l:hﬂ:l}'mnr.iumdhlﬁ'lglhllin FMm:mpl
and clear. Great forscanners, CB's, AM s well. Comes
Beomplete with instructions, connecting cable. Onc I
year warranty, Now, a picture &5 clear ss cabie without
cable fees - it really works or your money back! Order
| The Antenna Eliminaor for $37.95 feach add | unit ||
l{l_‘ﬁﬂjfﬂ.ﬁﬂﬁﬁiﬁ;pﬂ ackiress from:
WCVisi~ — DuichGusrd, DeptBJ
| cot 7ot Free PO Box 411687 i
1-800-821-5157 Kansas , MO B4141
o

- -
141




Sportsman’s Choice. . .

When razor shap) isn't good enough
et the Digmond Hone™ Sharpener
Chef’sChoice”

L : professional
I-.'\ W% il -_-'_ 110

ahcarfens wf e

fiice as shorp

Irizor ™ techmology from EdgEC raft

Fior 3 siore near you cal (B00) J2-3755 Mon -Frn 9500 Eastem hme

Satellite TV

FREE
Buyers Guide/Catalog

Lowest Price!
™ Buy Direct & Save.
© 10 Years Experisnce

m.‘ © Guaranised

A Includes: Echostar
l Aecaiver &

1-800-3
(805) b52-0255 FAX: (805) 652-2190
2316 Channel Dr. Ventura CA 93003

SERIOUS ABOUT THE
WEATHER? NOW YOU CAN
AFFORD A PERSONAL
WEATHER STATION!

The nevy WeatherPro weather stalion grees

'!ﬂ'll.l
the local weather at vour finpertips. Easy i install
and simple o operate, the WeatherPro includes a
wather computier, remote precsion wind diresc
tion vane, wind smui senson, euternal temperatee
probe, mounting hamware and 40° of cabbe-all for

mn% %‘EED

SWIND GUST
s TEMPERATLIRE SWIND CHILL
SWIND [MRECTION s TIME

s TEMPERATLIRE HILE «ALITC SCAN

S RAINMFALL iCPTICINAL® *1 YEAR WARRANTY
o LDAY MONEY-BACK CGUARANTEE

DIGITAR WEATHERPRO
WEATHER STATION: ONLY $188!
ORDER TODAY:1-800-678-3669, PM
M-F TAM-5:10 PM Pacilic Time

* Mishipriain -emmityirg e tonic rain g 49 0%
Adird ‘il-"n IIErI| for wh lprﬁ A meaenis :chr':'l [P

Fan 141571290408 « MAC amd W54

DIGITAR®

EARN A GREAT INCOME

Are you mechanically inelined? The
manufacturing indusiry is looking for
good mechanical troubleshooters.

he Diver's Waich is rated waterproof to § at-

maospheres (over 150'), The movable bezel case
and band are all “black chrome™ plated in a rugged
matte finish, Two sunken faces provide fully indepen-
dent digital and analog timekeeping, 80 you can set
one face to home time and one (o travel time. Date,
day and month display; alarm; timer; 1/100 second
chronograph with lap timer; choice of hourly chime,
12 or 24 hour format. Precision Japanese movement.
I-yr. warranty. $39.98 (35.00) #A14590.

TO ORDER: Send check with tem number lor total amount,
ples shipping & handiing shown in | | payable to H.M,
Speciakties, Dept. PMIN 101; PO Bow 1574, Radio City Sta.,
NY. NY 10107, or call TOLL FAEE 1-800-722-9999. We honor
MasterCard/Visa. Sorry, no fargign, Canadian or COD
orders. © 1901 Magalog Marketing Group Inc.

The Hearst Com. 250 W. 55 51. NY, NY 10019

Cuest Trunag offen the Mechsnbonl Troablehssting
L Hil mg principles and techniques winch have samed
e bamical personne] well over $75 000.00 & year,

You'll receive information that has wkes seasomed -
chansa year to scquire snd which i vital w obtaining  this
hugh paymng podiica

W b0 e youar own hess T Y our sl offers enough info
I S YOI oW Retralive inditnal berviice busimess.  Send
check of moey order for 35995 (add 5150 for 5810 ta:

QUEST INDUESTRIAL TRAINING SYSTEMS

B ACACIA STREET
CA #aéI
Cir calll [T14) 952-2000 fior free indormation.

High School At Home

DiPLOMA AWARDED

3 Without abiigation, get free Info o low cost i
1 home study method, sccrediation, Diploma i
1| No salesmun will call on you,

1465 DIARLO AVE, HAYWARD, CA 94545

142

: EALL FREE ANYTIME |
| American Schoal, Depl. 148 i
I B50 E. 588 5t 1-800-228-56001
L L e ko J
FEEL THE THUNDER

B Fpl bar slanddid
B 3 wwd 5-HP molors
B 7 madels b chotks s 8 Livs axks and segls- sl pull

o s 1050
W S wad double seal

WRITE ORCALL:
BRISTER'S THUMDER KARTS, INC.

E PO Box 324, Rossiend, LA TO458 “

Fhaone (S04 748- 7488
Fam (504 T48-4824

WEW COLD-WAPON SUPER CARE

BLASTER!

Get Up To 100%

Mileage Increase!
® HYCO COLD VAPORIZER. Engrs vacusms @ inlo
ompact cannisier hatl-hils) weth foel Turbuiesce unigus filhers.
credle cold vapor thal's sucksd inlo mareiokd iheough PCY inlet
Musiomatscally culs-in Tor crursmg, ouls-ou for lull powes Invenion's
Fleai Aeporis stale " Average Mileape ooubled Asssmbls @ 5 hours
wnlh Paets K. Fils card AND Fuelgecied engmas Abso

& CARB ENHANCER. Simpin add-on Paris ¥ brngs up o
T MPG gan and more Controled vacsam m Nosl chambes
transieems siock carh o fuel sipping, wapor makong machine. Sec-
et of Enosa Suger MPG carba insiailed by mestake on new C. P
g, Sirives 1o negae? Could te! Modilication takes only minufes
# PLUS FULL-LIME, Performance- Documenied Fusl Savers!
Biedt-on in minutes. gt high as 50% MPG Gan? Results guaranised
Assn. plans fof new iydeogen Sysism. pmduces gas on iyl

FR E E' Fact-Filled Brochure, Aoad Tast Reports

= Write, o call (918) 342-0204.
[Na+ Carb Research Center, Dept. P-10
El rd & Chestnut, Foyil, 0K 74031

Use
Zip
Codes
When
Answering
Ads
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WORTH \\/RTING

-OR

945 QUALITY CARS

Send for a catalog explaining all the new Buicks in-
cluding the all-new LeSabre, Roadmaster sedan,
Park Avenue and Regal sedan. The catalog will give
you a brief description of all the Buicks, and tell you
mnwwmmwmmmm.

946 A BETTER WAY TO BUILD A FLOOR

The Silent Floor system from Trus Joist is a beauti-
ful atternative to bumpy, squeaky floors. Brochure
axplains haw the Silent Floor system is engineered
and guaranteed to stay flat, solid and silent for the
lite of your home, Free

847 CAPTURING THE LIGHT

Let Valux-America, leader in roof windows and
skylights, show you how sasy it is to capture more
natural light and provide befter ventitation for your
homa. Full-color brochure gives you all the infor-
mation you nead for your hame building and re-
modaling plans, Free

948 BIODEGRADABLE WOOD STRIPPERS
Creative Technologies Group, Inc. offars the first
paint and varnish removers that are truly safe and
affective. Woodfinisher's Pride™ Stripping Gels
contain no methylene chloride or other hazardous
ingredients and are completely biodegradable.
This makas Woodfinisher's Pride™ safe for the
user and the anvironment and they work in 30 min-
utes. Free infarmation

949 TOWING & HITCH GLIDE

Choosing the right hitch for your tow vehicle is
gasy with the U-Hawl Select-A-Hitch Guide. This
pocket guide is filled with helpful information on
how to selact the correct hitch and towing package
tor your vehicls and towing needs. Free

950 SECURITY SYSTEM
Keepsater, America's #1 Do-It-Yourself security

system. Wireless, Reliable. Expandable. Only re-
guires a screw driver for easy installation. Keep
your home and family safe with Schiage. Free in-
formation

[ ————————

Popular Mechanics 1091
| Box 1718, Sandusky, Ohia 448711718

551 SPACE-EFFICIENT CABINET ORGANIZERS

Four coler brochure describes how CABINET
MAID® glide-out cabinet organizers make items
kapt in kitchen cabinats and bathroom vanities eas-
E: see and reach. From Clairson International.

952 CABLE TV DESCRAMBLERS

U.5. Cable TV Inc. is a leader in cable TV equip-
mant. Its 20 page FREE catalog containg the mast
widely used brands - including Jerrold, Pioneer,
and Scientific Attanta. Own your own cable equip-
ment now and save on cable rental fees. Fres

953 PROFESSIONAL POWER TOOLS

This Skil 30 page professional catalog features the
complete line of professional power tools and ac-
cassories. Corded products include circular saw,
screwdrivers, drills, jigsaws, planes, sanders, and
sandfgrinders. Also featured are cordiess drill/
drivers. Fraa

954 HOME SECURITY/CCTV SYSTEM

Protect your home with the Panasonic Watchdog
Mini CCTV System. It features a camera and moni-
tor and can be expanded fo include up to three
cameras. Designed for ease of instaliation, there's
no complicated wiring. Just one cable between
sach camera and monitor. And one easy to install
camera mounting bracket. Free brochure

955 COLD FACTS ABDUT WINTER STARTS
Winter Start® is a naw cold weather ofl conditioner
designed for easy engine starting and improved lu-
bricathon in cold weather, Booklet gives details and
laboratory fest resulls. Free

956 HOMEBUILT HELICOPTER CATALDG

Take off from your backyard to open-sky adven-
ture! Exciting, unique catalog from Hedicraft, Inc.
is filled with photos, specs, prices, and fascinating
information on homebuilt helicopter and gyro-
copler kits, parts, construction plans, videos, efc.
The rotorcraft shown are easy to build and atford-
able! Complete Catalog: $10.00

957 LIFETIME FINISH

Liquid Glass Enterprises, Inc. proudly announces
3 new products— Liquid Glass Pre-Cleaner, Con-
noisseur's Cholce Cleaner with Mink Dil, 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-
phe pack kit, and ordering information. $1.00

958 GEDDESIC DOME LIVING
Oregon Dome, Inc. has exquisite beautiful, com-
fortable, and award-winning dome designs that

can be yours in a superior building concept. Dome
planning set and price list. $12.00

$58 FINISHING TOUCHES

Tips on Wood Finishing 30-page brochure includes
details on and protecting new wood,
plus restoration techniques for old wood. Many
wood projects are outfined with over
50 photographs plus color charts from Minwax Co.
Frae

$60 HOME REPAIR PRODUCTS

Mr. Mac's® line of home repair and resurface
products allow the do-it-yourselfer to repair and
resurface concrete, wood and metal without the in-
convenienca and poor results associated with oth-
or infarior patch products. Fres information

961 THINGS YOU NEVER KNEW EXISTED . . .
And others you can't possitify live without! John-
son Smith's NEW 96-page catalog offers novelties,
hobby and sports equipment, jokes, fricks, sci-
ence and alectronic items. A world full of fantastic
wonders and surprises. Free

962 ELECTRIC SCISSOR SHARPENER

Patented magnetic guides hokd scissor blades ata
predetermined sharpening angle and maintain cor-
rect contact pressure between blade and diamond
abrasives, Scissor-Pro™ works on a wide varisty
of household, kitchen, and general purpose scis-
s0rs, producing a long-lasting double bevel adga.
wwmwmmm.mﬂm.

This Coupan Expires December 31, 1991

POPULAR MECHANICS ® OCTOBER 1991

(Pluasa sand cash, check or money order made cut o POPULAR MECHANICS. No stamps, pleass)

Mota: processes your requests for the above information and forwards thess Inquiries to the organization making the offer. Each company
mails the material diracily. Your order will bé on its wary 1o you within 90 days.

|

I 5 s 9 ] 963 957$1.00 [ 961

| E 945 H 50 ] 954 E 958$12.00 [] 962 Total money for pricad items §
| O w47 ] 851 955 0] 950 Service Charge $ 1.00
| [ 948 [ 952 [ 956%10.00 [ 960

| Total money enclosed $
| Total items requested
: Wama (Plaase Pring)

| Adsress

: Town Siste B Code

|

[

I
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CLASSIFIED
ERTISEMENTS

Dorothy Nelan, Classified Manager Karen O'Rourke, Asst. Classifisd Manager
Hate: $8.45 per word payable in advance sach insertion. Minimuem insertion ten words.
Baold face capitalized words—$1.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.) Centered Headlines (5 Waords or Less)
in All Bold-Face Lotters—3$50.00. Screening—3$50.00. The next availahle issue to place an advertisement is DECEMBER. The closing is OCTOBER 4th. (On
sale date is NOVEMBER 12TH.) Send remintance payable and order to Popular Mechanics, Classified Department, 224 West 57th Sueet, New York, New
York 10010, Please indicate Heading under which ad is to appoar. As a consumer service and in cooperation with our mail-order advertisers who use post
office box addresses for their convenience in handling your order, Popular Mechanics maintains a register of such mall-order advertisars containing their
complets 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 send samples and descriptive matarials with your request if your ad does not state clsarly what is being offered.

NOTICE! WE WILL HAVE A SPECIAL “CHRISTMAS GIFT SHOPPING" HEADING IN DECEMBER.

AD CLOSING DATE FOR DECEMBER IS5 10/4.

FPUBLIS

BOOKS &

BEWARE HOME BUSINESS OPPORTUNITIES! New boak
100

meeoals ol puarantesd fo save hundreds. §1885
ordes: Ventana Data. 106, Box 1472, Concord,

MA 01T

RECENVE ALL THE MATIOMAL CREDIT CARDS YOU
DESIRE! §12.95 WARWOOD FINANCIAL, 2521 HATLETT,
WARWOOD, W.VA. 28003,

DLAMOND FING DEALS. Save over E200. Avold common
rip-offa. Essy book shows you how. Send 5855 100
Gamslons Publishing, Dept. A0, 1429 N Geneses Ave.,
Holtywood, CA BO04E.

“SHARPENERS REPOAT" Monihly Nowsietter. Valuable
Tipt—Sources—BuySaell Used Equipmeni. Fres Brochure.
Skog Company. Dept. PM10, P.O. Box 22553, Minneapalis,
MN 55432

NEW publication TO GET $10.000 M
o MTJD:MMFUMWW

#mwmwwnnﬂmm
wtudy, Publication provides aayy-io-loflow. step-ty-step. (-
Iusiried diections on How 0 apply and frsteive monay for
cotlega! Send §10 bor publication to: ETP, Colkege Slation,
WA BS1ESZI00

FUEL FROM WATER Energy independance with hydro-
pon. Amaring Iree report. Meel Box 5363, Lowiswiie, KY
40205

MOVING DAY MADE EASY Discover the aasy way with
detailed bookisl, $3.85 0 & M Books. Box 23034, 5
Patersburg, FL 33742-3004

PUBLISH Your Book! Join owr successhul suithors. Al
subjects inwiied. Publicity, adverising, beautiful books
Sand lor feci-lied bookist and fres manuscript meport
Carthon Press, Dapl. PAL 11 West 32 Stroet. New York 10001

PHOTDGRAPHY Professional exposure mathods lor ad-
justable SLA camaras. Positive resulls assured $3.00 SASE.
Nelson Photo, T425 Mona Lisa #2098, Tucson, AZ B5T41

$335 DAILY “CHROME PLATING" Auto Paris, Motorcy-
cles, inexpensive. sasy. (Free) iInlormathon: Chrome Finish,
Box 2285, Waldar!, Marylend 20004

STOP OVERPAYING PROPEARTY TAXES! Leam profes-
sional appraisal and assessmoni echnigues. Complate
manual North Everelt Press. 1702 Hoyt Avenue, Everstt, WA
SE2

PLANS for ten drawar dressar 317 high 487 long 207 desp,
$5.88. Aobert Lee. 2718 Doster Road. Monroa, NC 28112

ELECTRIC SUPERCHARGER! Suparcharge yous car
choap! Junkyard parts® Plans, Rights, §8.85. McSystems,
Box 147, Cape Girsrdeau, MO 83701

GOVERNMENT SEIZED Vehiclea from $100. Forda. Mes-
cedos. Corveties. Chevys. Surphus. Buyer Guide. (1) B)S-
$42-8000 Ext. 5-20024

BE SURE OF YOUR IMSURANCE COMPANY. How fo
acceas & company in difficult financial times. Send $8.00
Your Security, P.0. Box 710927, Houston, TX 7727-0827

MAILOADER SUCCESS FORMULA: Your ldea + My Start-
up Guide - Easy Prolils. $8.95, Wasico, Box 1068, Callege
Park, MD 20740

HEALTH Secreis Revealed! Fres Information Haalthways,
Box 1945 Aptos. CA 55001

CATALOGS

OVER 5000 CATALOGS, 100 Dvierent Calegones Cate-
gory List: S200 Bast Catalogs. Box 202 Cle Elim, WA
BE92Z-0202

FREE SPECIALTY RESTORATION TOOLS CATALDG -
100+ color pagas. The Eastwood Company. P.0. Box 298,
Malvern, P& 15355 1-800-345-1178 Code: PXRMAY

CLOCKMAKING supplies. Wood toys. Calalog §2.00 (re-
fundable). Crafisiar, Vanalstyne, TX 754051368

HOW TO AND SELF IMPROYEMENT BOOKS - catalog 400
tithes Free J Gordon Enledprises, 1948 Cambnidge Dr,
Vinton, VA 24179

“FREE ILLUSTRATED SELF-IMPROVEMENT BOOK CAT-
ALDG." Write: The Graham Gallery, 1217 Ocean Avenus,
PO, Box 203, Bradiey Beach, New Jersey, 0TT20

HOW TO WiN AT CRAPS. WHAT, WHEN, WHERE, HOW.
$10. Sam Apo, P.O. Box 11387, Honolulu, HI 96828

HEW, USED CAR PURCHASE PLAN Author 20 = yaars car
business. Baal Dive. $8.85 1o: Pocke! Pleasars, Bip Vilager,
Chester, NH 03035

MO TELEPHOME WIRING MAINTENANCE CONTRACTT
Send today for "Peaidential Telephons House Wiring Sys-
tema, Problems and Curea”. New booklet offered for &
limited time 81 515, inciudes shipping - Send 1o “Systems” -
JPE Ent. Box 200895, Port Orange, Fla. 33213506095

READ BOOKS FOR PAY! §100.00Mtks! Rush long SASE:
SMS, Dopt. PULC1, Box 1960, Cordova, TH 3601819860

UNDERSTAND YOUR LEGAL RIGHTS, 400 page Legal
Gaside answers hundrods of legal probilems . buying, lsasing.
retiremend pland, arrests. triads, ste. $1885 + S350 SH.
Malo-Made, 15 Nepiune Lane, Willingboro, K 08046

FREE INFORMATION! Proven maneymaking book. Send
SASE 1o: Marcellus, P.O. Box 1747, Lancaster, CA 83534
Cusasartsad!

EVERYTHING you nead 1o know about installing your own

tslaphona wining, phones & jacks. Commumicalion Services.
3033 13th Ave. S50 Sudte 150, Fargo, ND 58103

44  POPULAR MECHAMNICS

JEWELRY 14 Karat Chans, Bracelsts, oic. Wholssalo
prices. catalog $5.00. J M R, P.O. Bon 1403, Jupdter, Florida
T8

HOBBY Catalog - Huge Selection. Ower 350 Pages $3.95
(Rafundatia) 1-800-253-6440. Hobbyworld.

AUSTPROOF with iwo wires! Lilstime warmanty! Box
1OR0E-C, Makah 1289, Philippines.

VAPDR Carburelor Triples MPG, Free informaiion. HEA,
A2 PV, Bowling Gresn, MO B33

PRACTICAL FUEL SAVING for carbuesiorns and Fusl
Injpction. Froe Details. Eagle Resaarch inc. 1-800-683-4758,
1-804-424-5402

BUILD irom semple materials over 100 mies per gallon
carburetor. Detailed plans. five varsions. 52000 VISA wel-
coma. DO2-46T-35T7. Valley Microwave, Siation B, Baar
FArver. M5 Canada B0S 180

HIEAu'lubnd'qumem Siart Sweng Money Today.
Gall 24hm. 1-800-THI-9908

DRUG RAID SELFURES. Buy Dirt Chaap! Cars, Trucks,
ao;'u.wuus-uum.ammtmm.m
grrE

STOP THIEF perscnaklized theft determent. SEVERAL waya
you can DESABLE your wehicls, but won't be INCONVE-
MIENT to you. Drawings, parts list, instructions. Send §10.00
(refundabia) G5-Tec, Box 41098, Phoenix, AZ 5080,

DO-IT-YOURSELF car planm [naxpensie. aisily inslalled,
can't hol wire. Plan §10.00. Kar Keeper. P.O. Box 545,
Tyrone, Nid BB0ES

] Regenaritiv
inataliation, revaaling repor £1.00, plans photos nstruc-
tions £20.05 EHVDS. P.O. Boa J0481 Grossbeck. Ohio

CAR BUYERS! WHY PAY STICKER PRICET Learn negoti-
nting secrts and sewe §1,000's. Revolulionary new 212 paga
book. Fres detsils. Proud Amerdcan Publishing. Box 358,
Limn Grove, 1A 51033

DOLLHOUSE fumitere, ofher colloctibles. Mordic
Vontures, 2017 North Zind, Springfield, linois £2702

POSTERS| Alrcraft, Automobiles, List $1.000
Movie Poster Shop, Depl “PM" #8, 3600 21 5L ME.
Calgary, Alin. T2E 6VE, Canada. 1-403-250-7568

AUTHENTIC PERSOMALIZED STREET SIINS! Freg De-
tmils - “Signa”, Box 16212, Jacksonville, Florida 32245-8212

GRANDMAS Christrmas Fecipes, $5.00. Bob Evans, Box
535, Augusia, Weal Virginia 26704-0535

EXQUISITE natrvity siables 3 unique plans - 57.50. Deluxs
wooden kil 24500 Seymour Enberprises, Depl. PR, 8814
Grayslons Fidge CL, S Louls, MO 82128

BAVE HUNDREDS Do A Valve Job In Your Car in Tan
Minutes. Mo Tools. No Parts, 50e for Matenal. A Child Can Do
I Send $20.00 For This Valuable Secret. Amado. 14 Valley
Street, Wallinglord, CT 08452

BUY USED CARS WHOLESALE. | s how from a probes-
sional. Send $3.00 to: Trail Marketing, P.O. Box 534, DeWi,
Mi 48820

GAS Saver! Easy instailation. §25.00 Total. Send 1o: ATM,
Bou X31147, Ft. Worth, Texas 76163

RE-VITALIZE snd ENERGIZE your aulo engine. AMATING
AWESOME DEVICE. 1-900-088-0042 Ext. 374 5200 per
rranula

YOUR CAR CAN RAUM FOREVER Thia sysiem SAVES
MOMEY, and reduces bDreakdowns. Dosan 1 requine sngine
dificalions. Send $4.00, AvioMax, P.O. Box 381,

IS IT Trua Joeps For Under §100 Through The Govem-
mant? Facts 504-845-5745 Ext. 5-5008

Mashua, NH CO081-3181
{Continued on nex? pege)




AUTOMOBILES
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RADAR DETECTORS at 50% discownt off retail Will sell
5000 ot S4dlunit. Sugpested retail $89. Manutactuner's War-
ranty. unit $52 10: Candury, 8100 Burlington, Suile
31, Florence, KY 41042

ELECTRIC VEHICLES

&) MPH CONVERTABLE 2 Speod Electnc Bike Trike Plans
$12.00. Semiths, 658 W. Willow, Enid, QK 73701

ALITO SUPPLIES & EQLEPMENT
BRAKE Booster Re-Bulld §75000 Free UPS. Call
“Booster’ Dewey 503-238-0882,

ALTERMATOR Gonerator  Rebuilding Book.  Prics:

Hedelund Enginaering, 7505 Rarkentine, Las Vegas, NV
anzm

LAMDGENERAL MOBILE RADIDS, C8'S, SCAMMERS.
RADAR DETECTORS, MARINE TRANSCEIVERS, AUTD
ALARMS CATALOG, £2.00. RAYS, BOX 148820M. FT.
WORTH, TX TE117-0862

BUGGEDT WIRETAPPED? Find out fastl Countermaa-
sures equipment catabog £1. Capri Electronica, Box 580,
Bayfiald, CO 81122

£250,000 Fizing IBM Monilors, Home Base Business-
Brochure $2 00, Aandall, Box 2168-C. Van Muys, CA 814804
Fax B16-090-TBOP

KNOW WHO'S CALLING! Devica displays callers phone
number. Survedliance catalog $4.00. EDE. POB 337, Buffalo,
NY 14236

HEW Super Miniature FM Transmiftes Kits! Use Surace

ENGINE OVERHALL KITS: WHOLESALE CATALOG
%200, Engine Service Group, Dept. PM. Bax 13053, Lansing,
I 48901,

AMSDOIL Synthetic Lubricanis Dealer World s Automotiea,
Dept. PM, 1001 Moniclair Drive, Gardand. Texas TH040-8152

SAVE MONEY WHILE YOU DRIVE! increase performance.
incromse MPG, decraase axhaust smissions. Reply for Fres
information. Aspan Entarprisss, 560 Aivar Ad. Dept. PMI0T,
Sykesvie, MD 21784

BAVE YOUR BATTERY! Oroer now headighl reminded.
Easy lovinstall. §3. DG Distributors, P.O. Box 347, Mew Castle,
AL 35118

TRUCKS, PARTS & SUPPLIES
TRAUCK ACCESSORIES SAVE 3% USA's Largest Coilor

Catabog $6.95 Speciaity Parts, 4087 SBummer, Memphis, TH
sz

MOTORCYCLES, MOTORSCOOTERS &
SLUPPLIES

GO KARTE, Minibekes, ATV s. Kits, Parts. Engines. Lowes]
Prices.  Largest
Relundable. Mart World, de! c.
Painesville. Ohio 48077

VESPA Scooters, Oviginal Parts, wintage. Bought and
sobd, Seooterworks. (312) 3384242

AVIATION, HANG GLIDING

——————————— e ——

DESIGN-Build Airplanes, Hang Gliders, Samplified pubili-
cations brochure $1.00. MeGoy Alrcralt, Suite 243, Box J,
Manhattan Beach. CA 90256

AIRBOAT-Howercrall Supply Cataicg. $3.00. Propaliers,
two, thres, four, five blsdes Sporscraft. Box B40M, Meokor,
0K 74855

FREE—SECRETS OF AVIATION TRAINING. All ages Join
the exciting world of PILOTS, MECHAMICS, CONTROL-
LERS. Write: Shaatfer Publishing, 8020 Qakwood, Liske,
Hlanois G032

BUILD BACK-PACK HELICOPTER, info $10.00. Tecknico,
Box §73, Kalkaska, MI 40645

COLLECTOR CARDS. 48 card set. Warbirds and Jets,
S50 mach. UG, Box 755, Salah, W SE842

SPALE & ASTRONALTS

[XF Technology! Super E-Z Circasl Boards! Free kit

calmiog: XAMNDI Electronics, Box 25647, Depl. 28AA, Tempa,
AZ BEDRS-564T
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BUGGED? PHONETAPPEDT Free Caladog of Fantasiic
Elecironic Devices tells you Fast! 1-800-TX2-5000.

CABLE DESCRAMBLERS. DISCOUNT CENTER, ABSO-
LUTELY THE LOWEST PRICES! Al Brands-CALL US LAST!
Advance Electronics 1-800-855-3018

CABLE TV DESCRAMBLERS Jerrold, Zenith, Scientific
Atlanta, Hamlin Oak. We specialize in discounts on largs
guantities. Pleasa have the make and madel of the sguip-
rmant used in your area when calling Toll free 1-800-X27-
3407, For & free calalog write: K. D. Video, P.O. Box 29538,
Minnsapolis, MN 55428

CABLE TV CONVERTERS. Why pay & high manthly fea?
All Jarrold, Tocom, Hamlin, Zendth, Scientrlc Adants 1-800-
£42.9653. Chicago Cabie Video

CABLE CONMVEATERS ALL MAJOR BRAMDS Wnfo +
Ordiers 1-800-TE2-0552 Freeway Inc. amop,. P.O. 5038,
Bumavilia, MN 55337

CABLE TV SECRETS - the oullaw publication the cable
companies iried 1o ban HBO, Movie Channel, Showtime,
Descramblers, Converters, elc. Suppliers list included.
$9.65. Cable Facts, Box 711-PM, Pataskala, Ohio 43062,

Chips. Only $45. For Information

TOCOM
Call 1-800-T25-1188.

CAMPERS & TRALERS—KITS. PLANS

BULD YOUR OWN - Travel Trailer - Fifth Whealor -
Motorhome - Camper - Pickup Cower - Plans - Patbterns - Kits -
Cataslog §1. GLEN-L, 3152 Rosecrana, Box 1B04AVY,
Balitiower, CA B0T0E.

LOWNG PLAY TAPE RECORDERS, 12 hours per cassetta,
Fres Brochure Productive Products. Box 930024, Noroross,
Georgla 30083

COMPUTERS & SOFTWARE

ASSEMBLE 286386 COMPUFERS VIDED. #45. WF, Box
154M, San Gercama, CA B4063

SATELLITE - TV

FREE Catalog - Lowes! prices world wide, SKYVISION,
2017 Collegeway, Fergus Falis, MN 56537, (B00)3314-6455

FREE DETAILS! INSTALL IT YOURSELF! Complele sys-
teems, upgrades. Orbitek Satedlibe Communications, Box 264-
M0, Bohamsa, New York 11718-0264, (516) 580-1282.

SATELLITE TELEVESION DESCRAMBLERS Complaie de-
tailed plans for home construction by anyons. $3.00. Jansan
Electronics, .0 Box 25181-A, S;HHII WA 88125

SATELLITE SCRAMBLING GOT YOU DOWNT Subscribe
1o “View-All Newsletior” Send #10 SASE for Freel! sample
lasue. View-All, Dept PM2, 177 Main 51, Ft. Lea, N.J. 07024

CABLE TY CONVERTERS. Jerrold, Dak, Scientific, Allan-
tic, Zenith and Many Others. “MNew' MTS Stereo Add-On .
Miude and Volume. ldeal for 400 & 450 Owners! Visa, MC +
Amex. 1-B00-826-TEZY. BAB inc., 4030 Beau-D-Aus Drive,
Eagan, MN 55122

172 TRAILER PLANE Motorcycle, Utility, Car, Construc-
tion - Strong. Steamlined, sasily buit. Component Kits
g'li'll-lnﬂ $4.00. (Ratundable). Tag-Along, Box 15107, Salem,

T30

mmn‘nufmn;u,ml

BOAT KITS - PLANS - PATTERNS - AMERICA'S LARG-
EST COMPLETE LIME - §'T0' - Powerboals - Salfboats -
Trimarmns - Dinghies - Houseboats - Hydroplanes - Tunnel-
hulls - Duckboats - Cances'Sirippers - Kayaks - Dories -
DISCOVER no dryrot epoxy bonibuilding - HUGE ILLUS-
TRATED CATALOG 5200 (Alrmad Iﬁl:ﬂ: includes Fres
Epu:p#lbﬂgl_rmmndlncllluq “Amateur Boat-

BOAT PLANS - PATTEANS - KITS -Unsurpassad sslection
- 7'/55' - Hydroplanes - Canoss - Kayaks - Fowboals -
Duckboats - Dories - Bassboats - Sallboats - Housaboais -
Cuick'simpla Stiichengiua. Tremandous savings! 168-page
DESIGN BIOOK - $4.00 AIRMAIL Includes Free “Boatbulid-
ing Supplies”™ catalog. GLEMN-L, 9152 Rosecrans, Box 1604/
PTK, Bolifiower, CA 50704, 213630-8258

EVINAUDES — NEW 1900 Bargains - Top Brands . . _ sl
Electra Marine, 510 Merrick Road, Lynbrook, New Yaork
11563

ELECTRIC TROLLING MOTOR PARTS & SERVICE Fac-
tory Authorized Minn Kota Motorguide Pliueger Ram Shake-
spoars. Servica Center UnEmited Inc., 1440 Hollend Foad,
Sufoli, VA 23434 1-B00-E28-8181 24 Hr. tuifarouind

PADDLE WHEEL, ELECTRIC, full mire ponboon boal
queet, chean. Detalled Hiustrated instructions 514.95. Detalls
FREE! Follendar!, AT Box 462, Neshkono, W1 54860

ATHLETIC EQLEPMENT AND BODY
BURLDING COURSES

BOOMERANGS ... IMSCOVER M-TECH RETURNS You
want! FREE Nusirated Catalog. Amaring! Boomeranghan,
18061 N. 3rd, Monros, LA 712014222

HOVERCRAFT

DEALERSHIP informabicn 511, Kits, VW plans £52
Maoteric, Terre-Haute, Indiana. ATBOT-2394 (812) 234-1120

HOVERCRAFT Flans All Sizes. Catalog 51.00 Universal
Hevercrafl. Box 281, Condova, IHinois 61242

YOUR Complets HovercraM Source Catalog 5500 GPL.
2859 Cormorant, Delray, FL 33444

DESCRAMBLER KITS. Complele cable kil 54485 Com-
plate Satellite kil $48.95. Add §5 shipping. Fres Brochure.
Summit PS, Box 489, Brons, NY 10465

TAPE REFAIR KIT. VH5. Bata. Handy kil has all you nesed
1o make guick, parmanent repairs. §10.85 1o Distinctive
Sslechons, Box 1257, Culchogue. NY 11935

PAY TV, WIRELESS AND SATELLITE DESCRAMBLING.
Al pew 1997 edilbon. Bulld yoursalf, lurn-ons, bypasses. All
systerns. Includes Blackciphers doing B-MAC, VO Pius,
O, Only $14.95, Catslog $1. COD's (716) B74-2088 (voica’
fax). Scrambling Mews, 1552% Hertel Bufialo, NY 14216

BHIGER, More Powerful Muscles-faster!! Free Booldet!
Universal, Box 66044, Detroit, Michigan 48240

SUPER easily constructed, fan-

ROWINGLEG MACHINE
tastic workout resubls. $10.00. E-Z Plans, P.O. Box 5458,
East Barmatadl KY 40729

ELECTRIC Molom. $5.00. Cusans Industrial
Electric, 555 Broadholiow Road, Mabdlle, NY 11747

HOVERCAAFT plans, 3 to 160hp. infoemation, 55 (refund-
able). Seviec, Box 846, Monnoe, WA 98272

8BS, RADIO & HAM EQLEPMENT

POLICE-FIRE SCANHERS. CB's. MARINE IWAY. ANTEN-
HAS, HPR, BOX 19224PM, DENVER, CO 80219

DIRECTORIES: Sscral Scanner Frequencies! Foderal
Agencies, etc. Big Cataloyg CRE. Box 568-PM, Commack, NY
17

CABLE TV EQOLIPMENT

SECAET CABLE DESCRAMBLER, Build Your Dwn De-
scrumbles Fos LESS Than $12.00, In Seven EASY Steps.
Radio Shack Pars List Included. Also FREE Descrambling
Methods Thal COST NOTHING To Try. Send $10.00 To:
Harrywhita, 2 Marlin, Baytowsn, TX 77520

DESCRAMBLERS Cormverters LOWEST PRICES. CNC
Concepts Inc.. P.O. Box 34500, Minnsapalis, MN 55434,
1-800-538-1843

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
anteed, Catilog $2.00 (Refundable). Camelot, Dept. 44, Bax
65, Bristol, Wisconsin 53104

STEEL. Aluminum, Brass—Sheat, Bar, Shop Supplies,
Plans. Write: CEL, RR1, Box 1683, Cameron, IL §1421

& METAL Cutting Lathe $121.70. Talg. 15048 Procior,
Industry, CA 81745

CB MODIFICATIONS] Frequancies, sliders, FM, amplifiars,
books. kits, repairs, high-performance sccessories. Calalog
£2 CBOCL Box 31500M, Phoenis, AT B5048

mmm

090, Information 1.213-867-0081,

[Continued on e page)
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A RSCOUNT. Stainless and brass, screws and bolts,

FOUNDAY SETS Suppliea, Brochure $1.00. Pyramid
Products, 3736 8. Tth Ave. D-PM, Phoanix, AZ BS047. (502}

2TE-5085
LUMBERJACK chain saw sawmibls- power-tesd, Brown
Enginsaring. Box 40, West Point, CA 85255

On South Band Lathes! Gatalog
§1.00. Biue Ridge, P.O. Box 538V, Hurricans, WY 25528,

[304) 5E2-3538

HOBBYISTS improve LATHE with the uliimaie fool-
post syster| KAF, Box TE3C. 51. Joseph, M 43085, 515-429-
TO50

alloy, 440x%, S4.TS100 + S&H. Free catalog. Micro
Fastenars, 1104 Millcrest R, Fleminglon NJ 08522, (508)

:

30 SHEET Metal Brake $158 95, Gingery Tool, P.O. Box
75, Fordiland, MO 656520075,

1000 WOODCRAFT PATTERNS! Fun, profiabls, shop-
tested designs. Caisiog + sampls pattern $2.00 - Accenits
{BP-101), Box 7387, Gonie, NH (0839

CUSTOM DRILL SHARPEMING. Information. Vanguard,
40 Spruce Street, Codarhurst, N.Y. 11518

SAVE MOMEY whan bullding or yOUur homa.

$5 SASE for hedghul hints. Doreen, PO, Box 2383, Northiake,
L 60164

HOME BLELDING & REMODELING
“
FREE Building lips. Ssve time, money. SASE Projects,
Drawer BAOP, Concrate, WA S8237

PAINTING names etc. an whatevss 7 Try this BEFORE you
buy another STENCIL. Sample: $1.00 SASE Signmaker, Bax
1004, Cowpens, 5.C. 26330

“GETTING STARTED WITH PVC PWPE FURMITURE."
Casual, Box 208, Tewkabury, MA 01876,
WOOD, WOODWORKING

NEW Pafterns For Wood Products. Informalion £2.00, Cut-
H-Out Enterprises, P.O. Box 404, Depd. M, Clearliald, PA
16830

PLASTICS

RUBBER compounds, techniguss. Make masks, moids,
toys, parts, Catalog, $1.00: Handmade, Box 167T13(M10).
Memphis. TH 38188-0713,

CASTOLITE Liguid Piaslics. Crystal clsar, colors. For
casting, embedding, coaling, liberglassing, repairing and
repraducing with our Mold Making Supplies. Catalog §2.00 -
CASTOLITE, Dept. S1MPM, 4515 Dean, Woodsiock, IL
BO098.

PERSOMAL Use Or Sall For Profi. Attractive, Affordabis
And Easy To Make Pine Tabbe. Makes A Graast End Table or
Nightstand. For Detalled Drawings And Instruciions Send

$650 To. Designs, RA #1, Skyhils Foad,
Huntsvilis, Ontario POA 160
PLANS, BLUEPRINTS, PROUECTS

e —— T —

NEW! HOUIDAY DECORATIONS. Large, lighted, thres-
dimensional decorations for HALLOWEEM, Christmas, Eas-
Ter. Unusuasl mighttime aflect. Quick, sasy, low cost projects,
Complets Instructicons $4.00. Airlite. P.0. Box 332, Apolio, PA
15613

QUONSET Style Stesd Bulldings! Simple Construction!
Claarspan Interior] Atlantse Bulklings 1-800-942.1234

MAKE YOUR EXISTING FIREPLACE HEAT
LIKE & furraci lor 4 tha cost of an irerl. Caramic Glass,
Air Tight Docrm, 220 CFM Blower. Call 1-500-367-TOTH
Wilkening Firepiace Co., Wislker, MN 58484

WINDMILLS Water Pumgping Aermotors Catalog §2.00,
Topper Company, 528 Morth Ball, San Angalo, Toxas TES00
1-800-880-2277

Tanner Ad., Tampa, FL 33610
SOLAR & ALTERMATE ENERGY

NEW! BULD AMATING LIOWND PISTOM EMGINE from
pipn fittings. Easy plans, Free information. ABCO, Box 306-
M0, Seminary, MS 39479

BOLAR Powsmsd Products. FREE Catalog Allegory
Corporation, Box 3618-P5, Barkeley, California 94709

BOLAR Colleciors You Construct. Send Stamp. 10805
Pl Haywanhumi, Granada Hills, CA 91344

BOLAR ELECTRIC SYSTEMS! Panels, Equipmaent, Books.
Calslog 52,00/ SUN POWER - TEXAS, POB 2784, Freeport,
Toxss TT541, (409) 2138350

HEATING, FUEL SAVERS

CUT HEATING BILLE Into. Shom, Box 507 1P, Toms River,
Marw Jorsay (8753

HOME CRAFTSMAN
e e ————

WOODWORKERS: tired of wooden 1oy airplanes that have
no seronautical lines o look? Try my plana for Aoscos
Rabbit's 1530's style alr racer. Fres details and photo, Biyth
Enerprisns, 1712 Andower Strost, Concord, Norh Caroling
26027

FVC PIPE SHOP EQUSPMIENT: BUILD YOUR OWH. Baii
sandaer, scroll saw, ond mor, 17 Plans 106 pags manusl
§10.95. OF. MULLINEAUX, Box T7-M, Otego, NY 13825

MAKE WOODENW TOYS, whirigigs, doar harps, doll-
houses, clocks, music boxes, wealher inglruments, crafts,
furniture with our plans, parts. kits, suppliss—Cataliog
§1.00-—~(B00}-B48-4383—Charry Tres Toys, Belmont, OH
437180368

1001 EXCITING WOODCRAFT PROJECTS! “Folart"”
Furniture, “Yardar,™ * ", “Christmas” .. mone|
Catalog $1.00—Winfeld Collection, PMS1, Fenton, M1 48430

FULL-STE PROFESSIONAL PLANS Catalog £3.00, Over
200 pians lor bullding fine furniture. Furniture Designs, inc
CPS1, 1827 Eimdale Ave., Glenvow, 1L 60025,

LANDSAILER PLANS - £15. Sea Adventissment bn Popular
Scinos, Amenican Sand Yachl, T184 Hwy, 101, Yachats, OR
o740

R o= e e S

NEW FURMACES or CENTRAL AIR-CONDITIONERS from
5000 Healpumps, Rookliops. Catalog $3.00 Worldwide
Distributing. 1730 E. Republic Foad, Sulls A-145,
Springfiakd, MO E5804

INDOOR AR QUALITY (lAQ) BOOSTER Phass #1 for
Cutdoor packiege ACH unlis. Send $5.00 (deductible on
order] and LSASE to: Alpha-Alre Conditioning, 1350 E.
Flamingo Ad, Suite #300, Las Vegas, NV B9118, For further
details and ondes fom.

DO IT YOURSELF

FREE D Il Yoursall Mew Products Newnaletiar.
202 Lawrance Avanue, Staten island, Mew York 10310

MINE-VAN BED plans. 4 simpla, proven designs. §7. Brian
Weal, 47000 Warm Springs Boulkevard, Sulte 515, Fremond,
CA 4535,

ECOECON Noat storage system for hardwars, parts, fram
recycied materials, Plans, phobo 85.00. Systems, Box 7425,
Tacoma, Wa 98407

TIRED of yourt wheslbarow spifling over ? Sond for simple
phans 1o converl o nomdilling model. EXCELLENT FOR
SENIOR CITHENS. Send $508 (+ $1.50 S&H) fo: AU
Enterprises, FOB 3102, Lantana, FL 33465

BIRD AVIARY plans, $10.00. D. Osborne, 742 E. Claraday
#3P, Glendora, CA 81740

RECYCLE your scrap pile, various projects $12.95. Roban,
5 Mmar Ave, Noptune. N.J, 07753

FAREWOOD HOLDER- Know how much you'me buying,
Keeps proparty neal. Plans + material st for lace + hull cord
$3.00. F. Kennegy, Box 11-272, Albany, N.Y, 12211

M-GROUND SWIMMENG POOL KITS Including 1 horss-
powist pump and Bier. Litlebime Wamanty, from §1.865.00.
501-T58-B046 collect.

BELT BUCKLES for coing, stones, jeweiry mountings, sl
slones, clock worke Wholesale calslog 252 Eloxite, Box
T3, Whaatland, Wyoming B2201.

TO 0O THE DODE send &3 to: THE DODE, P.O. Bax 201,
Caps Canaveral. FL 32920

PEST CONTROL cosiing big bucks? Elminate them
yoursalf & save wilth complete guide by professionsl techni-
cian. Rush $5.95 1o. Bear Creek, P.O. Box 110118, Auror,
CO 00420118,

GUARANTEED big Money Upholstering. Send for my
book today - Only $14.00. Conover, PO. Box 14239,
Houston, TX 77221

SHARFEN Drills Inexpensively, Anyone Can Do it Like A

PYC JUNGLE GYM - Keap your child occupied farmver
Defalled 3D plans and instructions. $9.95 ppd. Mow Warld
Dynamics, Box 720882, Housion, Texas TT272.0883

ALUMNUM can crusher, plans. SASE $10.00 (o Cans, 303
San Juan de Rio, Fio Aanchg, MM 87124

POP-CAM Plane. Fun, profitable. Instructions 3695 N
Skov, 3380 Fourth Ave. #28, Yuma, AZ B5365

BINLDING PLANS 180 designs and sizes BARNS, STA-
BLES, GARAGES, SHOPS, CARPORTS, ALV. and BOAT
ARCRAFT HANGERS, ROODF
COVERS, MIMI STORAGE and more. All Flans complets with
directions material list and approx, cost for catalog. Mad
£0.00 to; Town & Country Designs, Box 2062 Coeur d'Abena,
idaho B3814

BUILD your own pichup lool box, Blusprints or patiermn for
any truck. Tried and tested. Holos up betier than metal or
poly. Excedlant project for anybody. Blueprints $9.95, pathern
§19.95 Spirt. P.O Bow B4, Sterding. Mew York 131586,
Retundabls

HIGH-TECH TINT Elscironic Dpague Tinl. Power-black,
no power-Choar. Many uses. Essy to build, §12- plana/parts
supplers. Gray Enterprises. 151 M. Murphy Ave., Sunmyvale,
CA B4DBE-5061. Muil order aniy.

Profe I Got This Bisinless Steel Precision Drill Gage
And lllusirated Fnstructions. $14.95. Kennedy Tool &
Machina. 1114 industrial, Damlle, IL 81832

ROACH REMEDY RECIPE! Sand! $200. informative
Insights, Bax 17220, Tampa, FL 33687

CERAMIC TILE INSTALLATION. Step by step Picture
Book far the Novice. §5.00 NA Vaughan, Box 391970, Anza,
CA 92535

ARROWHEAD Making, VHS §20.95. SH £3.50. Commans,
Box 5012-M, Central Point, OR 97502

ELECTROPLATING Taxibook Electroplats  Metallics
Nor-metallics. $14.85, Detalls Free. Tropix, Paim Bay, FL
32908-0005

STANDING SEAM METAL ROOFING Soma Last 200 Yaars
Instaliation ManualiSpecs 514,35 [Refundabile) K AW
Products, P.0. Box 568, Oakhurst, N, 07755

SAVE MONEY - MAKE MONEY - Professional Appdlisnce
mmv—ma—;mimm

HEED A COVER? Boal. cycle, jus! stutt? Cuanset type;
PVC and tarp. Plans $16.95 chack, money order. Easy Cover,
P.O. Box 301905, Escondido, CA 52000

PLANT LOVERSI! INDOOR LIGHTED STANDS! Detaied
Piana: $4.85 W. Nislasn, 3615 Aubum Bivd,, Sacramenin,
CA G581

BLALD Your Cwn Hot Tub For Under $300. Lumber yard
maierials, minimal skill reguired. For complete plans, sond
$6.00 check or money order to; Tub Co., Box 151142,
Lakewood, Colorado 80215

FOR THE HOME

FLAT ROOFS - SAVE 707%. SOLVE ANY PROGLEM. ANY

SYSTEM. EASY, BAFE, FDOLPROOF. PROVEN 23 YEARS.
WE MANUFACTURE, CONSULT, IMSTRUCT. FREE IMFOR-
MATION: PMI ROOFAGE, PO, BOX 3784, LEHIGH VALLEY,
PA 1 B00T-ZTBA.

mmmwwmrmmmmmmw
Instructions, $5.00. House of Besuty, 2256 Front SL., Slidell,
LA, To458

HOW SAFE IS YOUR WATER, Healthamart Water Purifier
irfprmation $4.00. Spacialty, A02, Box D034, Mitford, P
18337

PROJECTION TV . . Convart your TV 1o project 7 foot
picture . . Easy! Results Comparsbls 1o 2,500 Projsciors

PLANS AND 8" LENS 32795 .. Professional Systems
availabla . . | llustreted catalog fres . . MACROCOMA, 1588
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EARTHQUAKE ALARM. Complets 511,95, Toro Research,
23192-0 Alcalde Dr., Laguna Hills, CA 52853

Main Stroet, Washingion Groasing, Pennaylvania 18977
Creditcard orders MHAS. (215) 738-3970.



%

BWNLD ciocks for profil (cosl under S8.00 eachl). Our
whdeoa show you how| Wholesales clock catalog $3.00 (credt-
ed) contains over 1500 iemal Sieebar, P.O. Box 463-P,
Ancowar, W OTE 0463,

“GRETTING Staried in Siained Glaas " §1.00 Whitiamons,
Box 20857, Hanower, Mass. (2338

CLOCK WORKS, baading supplies, rockhound suppiies,
726, Whaalland Wyoming BZ301

“LMHTED-musical-piggy-bank.” Instructive brochure ax-
plains “turning recyclables into saleables of holiday gifts.”
Variations possible in animal style-color. Blank $2.00 0. P.O,
[Bow BOSEZ, Lincoln, Mebraska. BB501-0562

Dept. PMM, Box 537, Alexandria Bay, NY 13607
Phona: ([B13-475-1TT1

ARG Cannon Moded Plans. Catalog 5200 Green,
PMIDT, Box BE2. Shalimar, FL 32578-0092

NEW a3 PAGE COLOR CATALOG! Largest salaction of
balss airplane and wooden ship model kits svallable srvy-
whare. Tools, finishing materiais, sviation and nautical
mamorabiiis included. Catalog §2. Chartes River Landing,
Dept. 110, Box 775, Neadham His., MA 02154,

MALSC TRICKS, JOKES,
VENTRILOGLELM

WHOOPIE CUSHION Losds of Laughs £3.00 sach. Othar
Gag Gins svailable. Catalogue §1.00. 5 & 5 Enterprises, PO,
Box 268, Morgan Hill, CA #5038

ESRAEL 15 Different 108 Approvals. Sam Chazen, Biox 666,
Deiray Bamch, Florda J0447

OLD US. stamps on approval, Sherman, Box 15355E.
Philadeiphia, PA 18111

HOTSPOTE! 150 Stamps From Page 1 Newspaper Coun-
tries. §2 Adventure Stamps. Depl. PM21, P.O. Box 2622
Alexandria, WA 22301-0622

DESCOUNT Starnps. Reques? Cowntries, Frea List. v Bex
197-C, Haniord, CA B3232

HOW TO GET “FREE POSTAGE STAMPS™ PROGRAM.
KLAUDIA, PO BOX 255, ALBURG, ¥T 05440-0355

380 All Diffsront LS. &3 Gail Eckart,
Blvel,, N. F. Myers, Flarida 33903

OME] Twol Three'! Cent Siamp Appeowala
Catalog. Kloster, 4164 53nd 51, San Diego, CA 82105

10281 Pinalakes

FLAGS on stampa, 25 differsnt, 10 Approvals
Gobestamps, Bax 300M, Dalton, MA 01228,

LICANDATING Tremendous Old Accumutation. Bargain
Lists Froe. Alatalo, Maynand, MA 01754

“INVERTED ERROA™ + 100 Diffaren United States. S0e
wilh approvals. Lurey, PO, Box TOE8, Silver Spring, MD
20807

CAMERAS Mmm autowind, power rewind, one ysar
warranly, 30 day Fomey back $5985 check or
money order, AWP, Depl. A1, P.0. Bax 7343, Orange, CA
B2E1S-TIED

PLAYE, SONGS, MANUSCRIPTS

FLAND TUNSNG PAYS - Piano tuning - Electronic ongan
servicing. Learmod sasily al home. Free bookiel, Niles Bryant
School, P.O. Box 16700, Sacramaniba, CA 85810

Internationaity Accredited School, to Professional Diploma
stancard. Other courses Déstetics. Radionics. Established
1961, Prup-n-rm [airmndl 2 Dodarars) BRANTRIDGE
FOREST SCHOOL. Highfield, Danehill. Sussax,

AH1TTEX. Telex 85246, FAX 0825-TB0097, Tol (825-790214

TERMPAPER mssistance. 19.278 papors svallabisl 306-
paga $2.00. Resaarch, 11322 idaho, #2080,
Los Angoles, D0025. Toll-Fres Hofline: BOC-351-0222
[California- 213-4TT-RZ26)

TX 75247

HAWAN MATIOMAL PARK, Hi S8T18.

LEARN Landscsps Al Homel Fros booklel Lilstiena
Carear Schoolas Dept A-57E8, 101 Harrison 51, Archbald, PA
184053

WITH Evangelical Vierses Use Chapiers. 1127 NE Fifth 51,
Ocals, Fla 32760

POLICE DFFICER-Start your canear now. Homa sludy Law
Enforcament Academy. 5200 for
Acadermy, Box 6952, Colormdo Springs, GO OS54

“JET/GAS TURBINE MHOMESTUDYT - Repalr, overhaul,

VENTRILOOUIST Supplies. Instruction.  information
FREE! Dummy Catalog §2.00. Maher, Box 420-PM, Littleton,
Colorado BO160.

FREE! World's Leading Moweily Catalog 1600 Jokes,
Tricks, Science, Sports, Hobbies. Johnson-3mith, F01,
Bradenton, FL 34206-5500

MAGKC Tricks. Books, Videos. For catalog send £2.00 o
THE MAGIC CAT, P.O. Box 157, Waukegan, IL 60085

PROFESSIOMAL Magic! Huge Catakog. over 1,000 Tricks
and Books. §4.50. Hank Lsa's Magic Factory, Dept PANO.
125 Lincoln Strest, Boston, MA 02111

HOBRNY & COLLECTIONS

| ————— —— Y T B T —— g G ——m
MILITARY Medals Catalogue §1.00. 10 lssues 5800
Vernon, Box 1550FM, Wikiomar, CA B2595-1560

120000 Cash Prize. Poems Wanied For New Songs -
Recordings - Publisheng. Broadway Music Productions, Box
T438-PM, Sarasols, FL 427H,

MUSIC INSTRUCTIONS & INSTRUMENTS

VIOLIN, GUATAR, efc., making malerials BCossones,
books. Catalog, §1.00 inlermational Luthiers Supply, Box
SBO3GT. Tulsa, O Ta4158

ACCORDION Top Brands, Cordovox, Buy Direct Treman-
dous Discounts. Trades, Free brochure. PM.
Accordion-O-Fama, 16 West 199 Siresl, New York, NY
10011, Phone 212-675-60088.

ACCORDIONS, CONCERTINAS, Bulion booes, new, used,
rapairs, trades, credit cards. Castigliona, Box 405, Warren,
Mi 48090 Catalogs 313-T55-6050—800-325-1822

AMERICAS DESERT STORM
SUPPORTERS

DESERAT STORM SUPPORTERS Offical personaiaed wall
hanging cerificate. £22.95 Documeni caialog 5150,
Commemorative Documents, P.O. Box 224, Aolia WO
BS540

FLAGS

ACOUSTIC PICKUPS, Gultars, Viekins, Banjos, Dulckmers,
Ete. Plugs dirsctly inte FM Sisres or Amp. Dirscl from
manuiacturer, Money back guaranise Send $1495 or
LSASE: Acoustics, Box 1013, Sarasols. FL 34230-1813

INMER PEACE OF MIND GUARANTEEDN £1.00. Eriwmsn,
Box 20671-M, Portland. OR 87220

FLAG CATALOG - §1.00. Browse ‘n’ Buy, Box 504-M10,
Bohemia, NY 11T18-0504.

DECALS, EMBLEMS, PATCHES
CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.

Froe Rush Sketch, Stadri, 57 Leroy SL,
NY.C. 10014, [212) 920-2203

ANTIOUES, RELICS, INDIAN GOODS &
OLEHOS

FREE Lis! o Serous Collectors. 300,000 ndian Artitacts.
Spears. Pots. 50,000 Minerais And Fossils. Caddo Trading.
Box 666, Murfreesboro, Arkansas 71958

STAMP COLLECTING

FREE Gift With First Purchase LS. Approvais And Wanl
List Sarvice. 20¢ for handling. The Stamp Boutigue, P.O.
Box 458, Madison, M 0TB40

FREE sampl plus catalog. Jefienes, 3480 Midchabell.
West Bioombisld, MI 43323

50 DIFFERENT Diid LS. betwesn 1061 and 1908 - §1.00. Ed
Foassh, Box 37, Manstisld, Dhio 44807

FREE Bargain Lista, No Approvals. Cook's, Box 1076,
Holland, Michigan, 48422-1078

1,000 Starmpa, §2. 65 Guaraniesd worth over §£30 at stand-
nrd eatslog prices! All-Ddierent. 55 countrias! Money back if
noit delighted. Approvals, Kenmore OM-4TE, Milord, NH
03055,

MAGINE . . A NO-NONSENs: SLCORS program that sctuak
Iy workal This uniquis program guiaranbses maults. Turm pour
dreams o reality. FREE information wils: LIFETIMER,
9550 Warner Suite 250, Fownimin Valley, CA 52708

ance. American Jei School, Departmenl PWS1,
Dartry, Montana 50629,

MEGOTIATE LIKE THE PROS Powsrful negotiating math-
ods used by businesses Bnd salsspersons. 35.00. VTIC,
17218 Sabicoy 5L, #184, Van Nuys, CA 81408

Thorson-PR10, Box 470886, Tubsa, 0K 74147,

RECEIVE FREE QOVERNMENT GRANTS! , . GUARAN-
TEED! Hever repay’ Fush long SASE: 585, Depl. PM-B1,
Box 1960, Gordova, TH 38018-1960.

SCHOLARSHIPE, Grants, Loans. Dotails Frea. Golden
Opporiunities, P.O. Box 283, Greenvilla, Texas 75401

MEED money for collsge o vocational school? Which
coliege will best mes! your nesds? For information and
applcation sand §10.95 to: Academic Financial Sarvices,
Altn: Processing Depl., 1108 Jackson Street, Ketchiken, Ak

BUPERVISE FOR SUCCESS - Free details. Supsrvisomn
Farum-8A, Box 11681, Medhord, N.J. 08055

FULLY APPROVED UMIVERSITY DEGREES| Economical

Prasidant, Univarsiy, Deparirmant
1415 Thind Stresat, San Fatsel, CA B4001, Toll fres: (B00) 227-
011%; California: (800§ 552-5522. or (415) 450-1850.

EDUCATION & INSTRUCTIONS

BECOME A PARALEGAL HOME STUDY. FREE CATA-
LOGLIE. MD0-362-T07T0 DEPT. LL12T.

INVESTIGATION CAREER. Quick home stwdy. Decome a

professkonal. (BO0) 272-6680.

MONEY] in Aafrigoration AlrCond. Camser Guide 3585
LD., PDB 580, Dwita, UT BE24

NEOM, COURSE WITH FREE VIDEDH NEOMICS, BOX
A0, ARLINGTOM, VIRGIMLA 22204

i CLASSIFIED ADVERTISING T
READ POPULAR MECHANICS Lates! Ediison of “TIPS ON
HOW TO MAKE MONEY THROUGH CLASSIFIED ADVER-
TESIMNG™. This informative 24-Pags Booklet Will Show You
The Do's And Don'ts of Classitied Advartising And How You
Can Makie 1l Woork For You. So Order Today. Only §1.00 Plus
You'll Aecens A £2.00 Coupsa Pelundable With Your Firsl
Ordee. Serd To: POPULAR MECHAMICS CLASSEFIED, Depl.

56, 250 'W. 55h Sirest, Mew York, NY 10019

SCHOOLS

NOMRESIDENT UNIVERSITY DEGREES. Bacheior's, Mas-
tor’s, Doctorates. Accredited, inexpanaie, fast, Credit for lite
exparience. Froe sixteen page booklet, Dr. John Bear, P.O,
Box B2GPM, Benlcin Ca. #4510 1-800-835-B535

HIGH SCHOOL AT HOME, NO CLASSES. LOW MONTHLY
PAYMENTE. INFORMATION FREE. EST. 1807, CALL 1-800-
238-5800 OR WRITE AMERICAN SCHOOL, DEPT, #2348, 850
E. B8TH BT, CHICAGO, IL BO&3T,

LOCKEMITHING, Liniversal School of Master, Correspon.
dence and Shop Traiving, Box 2146850PM, Sacramenta, CA
gsai

RADIESTHESIA, Aadionics and Dowaing, Books, Courses
and Equipment. Electronic Homosopathy Equipmant. iBus-
trated TE Page catalogus Free (sir mail 3 dollars) Established
over 40 years. Bruce Copen Laborstories. Highfield,
Danehill, Sussex. England AH1T TEX, Tol-0825-TR0214 Fax
OB25-TRO0GT Telex H5I4E.

DETECTIVE Horme Study Course Froe lapel pin. cortifi-
cale, grest future. Professkonal Sehool. Dept.
CP, P.O. Box 41258, Los Angeles, CA 90041

WORLD WIDE COLLEGE OF ALCTIONEERMNG, INC. (lor-
mesty Rsiach) Term soon. Free catalog, COL GORDOM E.
;gémmmmmmw.mm.mm
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BETTER job interviews bookisi. $10. BAC Publishing,
POB E2686-A, San Diego, CA B2128-2688

JOB SCAMS Alsrt! $10 (refundaiies) AAA-Z Box 4260,

Alashuar Employment, Box 450-M, Ninkichil, AKX 00630

OVERSEAS. To $1000 Daily! FREE liat. IINCPO, Bax 585,
Dearbom, M 45120

LAW ENFORCEMENT JOBS. 517,542 - $80 B82yr. Polica,
Sharifi, Stals Pairol, Cormectional Oficers. Cail (1) B0S-9&3-
G000 Ext, W-20024

EASY Work! Encellent Pay! Assambile Products Al Home.

GUARANTEED Work| HonostLagitimale! Assembis prod-
ucts &t homa. [BO0Z2E-3801 xT030

INVENTORS CLUB Information thal will save you thou-
sands| FREE DETAILS. immenton Club intarnational, Box
BOD0-610, Sumas, Washingion SE295-8000

BERIOUS Inquiries, call Davison & Associates for develop-
meni, patenting and licensing assistance. Free information
14800-677-6382

“PROTECT YOUR DEA" The one book you nead 1o siar

WHY WORK] Let your own IDEAS make you & MILLION-
MNRE! Sucosssiul imvenior will show you how to sell your
ideas o companies Tor profiSSs. §10.00. Let Your idess
Work, P.0. Box 4897, Des Moines, 1A 50308

INVENTORS SHOWCASE Escerpls from fen recent LS.

Showcase, 1748 Golf Fioad Sulle 214, Mi. Prospect, L 80058

400,000 BARGAING Below Whobesals: Many Froe! Liquk
Diwdndls. Bargainhuniers Oppontuniies, Box 1408-A, Holland,
Michigan 45422

CLOSEQUT Jewsiry & Craf Supplies (Catalog
Roussels, 107-1631 Dow, Arlingion, MA (21747188

50995, Kirby, Filler Oueen, Tri-Star. Penasonic, Poyel
Orech, Dotails: ABC Vacuwm Warshouss, 6720 Burmael-Pid,
Austin, TX TBTET. (512) 456-T843.

BUY worldwede, 500,000 products din cheapl &2 coun-
Iries; Oriand - Europs - Amenicas! Free directory, sourcs
listings. $1.00. Mebpros-2, Box 1089, Doyiestown, PA 18801

WHOLESALING o retall siores. Brochure/application
$1.00. AA. Fry, P.O. Box 704, Gilmer, TX TE044

ADVERTISING AGENCES, ADV. SER.
MALNG LISTS

Fe 4

THE INVENTORS" ATTIC, a metail store, will display, sell
and market youwr product. Limiled space. 1-800-88M-VENT

AUSTRALLA WANTS YOU! Big Pay! Transportation! New
Employrment Handbook—$3.00. Intsmational, Box ST30-AX,
Pompanc Beach, FL 33074,

READ BOOKS FOR PAY! $100.00Mitle! Aush long SASE:
Dept. PM-GZ, Box 1960, Cordova, TH 380181560

HOMEWORNKERS Wanted| 3200 Weskly| Free Applics-

‘Woakly Assembiing Our Products Al Home. 1-800-
(415) 432-2514 [Massage).

it

IMVENTORS: Call TLOI for fres informationdmmenion
Hewslatior 1-800-458- 7200 24 hours'day - USA/Canada

List Avallable Send SASE to: Fugolll & Associates, 2471 Exst
ITth Stroet, Brookiyn, NLY. 11235

LISTS! Mary Categories, fnse details, SASE. DeCou's, 18
Oregon, Trenion, N, 06810

ACTIVE NEW HAMES! GUARANTEED
FAST DELIVERY! STATES! 200512; S500818; 1000
$26. DEALER'S CO-0P, BOX 536-PM, GRIFFITH, IN 45318, 1-
(BO0)-F02-405.

IMVENTORS! Your first step |s importani. For Free advice,
call Advanced Paten! Services. Washington, DO, BO0-458-
0362

WHAT ARE AMERICA'S MOST SBUCCERSFUL HOME
BASED BUSIMESSEST (T08) IT4-0034

INVENTORS! Call IMPAC for free information kit USA/
Canada: 1-800-22%-5500 (24 Hours'}

Manutacturers  Representatre,
15 PM, Wioohwarth Bidg., Mew York, NY 10278,

MAKE Rubber Siemps. Highly Profimble. Fres detils
Stampar, POB 22809 (GX), AX Tampa, FL 33622

PATENT IT ECOMORICALLY! Fres delails. Licensad since
1950 Paner Associaies, 2008 Fondulse, Richmond, WA

INVENTORS: Free information on ofiering your invention
for sale. Kessler Salea Comoration, C-5W, Fremont, Ohio
43430,

BARCO Type Founders. Typa and Rubber Siamps cats-
logua. Mail §2.00 refundable on first order. P.O. Box 1011,
Bensenville, 60108

HVENTORS - Gat effective proft snswers! Marksting
sarvices guaraniesd. Free Eureka Solutions Imternaticnal
information sl 1-800-860-3255.

REAL ESTATE & FARMS

REAL ESTATE FOR SALE . Hunting & fishing reireats.
lnka & river campa, all types of wildemess properiies . . . Call
of write for our NEW FREE CATALOQ showeasing thou-
sands of real sstabe values natiomwics! UNITED RATIOMAL
REAL ESTATE, 4700-PM Balleview, Kansas City, MO 84112
Ph: Todl Frea: 1-800-090-1020.

HEXT TO DISNEY WORLD - investman| Acrasge, 1.25 Acre
Tracts, $12990.00. §175.00 Month. FREE Information 1-800-
331-3548

CALIFORMIA. Lots. Acreage. $50.00 Down, §50.00 Monih-
Iy. Bon 35291, Los Angeles, S0035

REFPOSSERSED HOMES, CARS & GOVERNMENT SUR-
PLUS, boats, land, militery goods. $19.95 1-800-655-2137

MEW TOY IDEAT Toy Co's nesd innovative products. Do
yoru have the naxt blockbuster? CALL EXCEL §12-834-1200.

FREE Inventor's Journal and Information on “FILE YOUR.
OWN PATENT" Course. §5.00 (5-H). Alsa
Pateni Ssarches, wic. Credit Cards Accepied. 1-
BO0-355-T81 3, Bhow ZH33, Sparks, NV BS402.

LEARN how to offer your invention for sala of licenss. Fres
booklst outiines procedurss, royalty rales, requinsmEnts.
Kessler Sales Corporation, C-5-F1 Fremont, Ohlo 43420,

SAVE THOUSANDS on Paten! Costsl Fres Details IHC,
P.O. Bon 28038, Dakdabe, MN 55128
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HOATHERM IDAHO. 5-10-20 ACRES. Baautiful MNorthwest
foreal snd lake couniry. Hunting, fshing, recreation, retire-
menl. FREE brochure. NATIONAL ASSOCIATED
PROPERTIES, 1111-ME Sherman, Cosur d'Alsns, ldaho
83874, (208) E4-8161

BELLING YOUR HOUSET 25 ideas for & bettsr Insier sals.
Send $4.85 to: Ememon Inlormation, Box 523, Emarson.
lows 51533

GOVERMNMENT LAND OFEN TD CLAIM, 30 to 40 acre
lecations available for $20 govemmant iea éin Alaska, Arirc-
na, Arkansas. California, Colorado, Florida, Idaho, Loussi-
ana, Mississippd, Montana, Nevada, New Mexico, Drgon,
Utah, Wyoming. For complele instructions, maps, filing
Toerms and telaphions helpline sand $20, or for mone inlorma-
fhon send 33 Public Lands Tile, P.0 8. 2945-X, Port Angelea.
WA DEIEZ

TYPE for printing and sismps. Catalog 52 00 deductible.
Quaker City Typs, RO, 3, Box 134, Honaybrook, PA 18344

RUBBER Stamp Makers Letterprass Printess Supply Cat-
alog. $2.00 Deductible AcmaStar, 1720 M. Marshiisld,
Chucago 80627

HIGHEST CASH for Gobd, Jewalry, Godd Testh, Fings,
Diamonds, Wstches, Sihver, Platinum. Mall Articles Todey.
Froe gitt with Information. Chicago Gold & Precious Metals,
10 South Wabash, Dept. 258, Chicago, 60603,

TAKE NO CHANCES. Deal with oldest, mos! reliable firm

Sitver, Piatinum, Dlamonds, Highest Cash. Fres informe-
tin; Aose ncusines, 75-4 East Madison, Chicago 80602

CASH PAID for Gold, Dismonds, Jewsdry, ‘Walches,

Broad, Falls Ghll.nﬁl. WVirginia 22048, 1-T03-534-8505.

ROLEX Raplica Ladies, Mers, President, Quartz Automat-
ic Divers Many More, Best Prices. Rashid Imports 818-TB0-
2350, B1B-TE3-2028.

GOLD PANNING KIT - incluties gold o, pan, instructions
eic. Great Gif! $10.65. Sunshine, Box 10086, Oakdand, CA
610

BUY IT WHOLESALE

BELTE, Buckios, Hat Tacs, Jewedry, More, Compleie lina
fast sollors. Big Profits. Complein dealsr set wp. Color
catalog §1.00 Anchor, Bax 3958-PMA, Marh Providence. Rl
o2

PLASTERCRAFT ... Profitable Home Business 3000
Muohds Available. Details. Lynnette, 5251C Mantpar, Menior,
Dl 44060,

FREE information Startor & Altemator Asbuilding. Box
422, Seymour, TH ITHES

EARMN MOMNEY ssiling Gold and coslums jessiry, rings,
walches-Buy Direct 130% Below Rstail Catslog §1.00
Anks-PM, 40 Freewsy Drive, Cranston, Rl 02620

FREE Brochures. Rapair Alr Conditioning,
Gas Healing, Tull imstructions. Doolco, Inc.,
Goodnight, Dalles, TH 75229, 1-800-886-C0LD.,

11352



PLAND Tuning quickly learned with home study courses,
Diploma granted. Amercan Tuning School, 17050 Telfer
Dwive. Morgan Hill, Calil. 95037,

$40,000 OM ' ACRE! New Hydroponics - inexp

investmanl. Write: Businesses-B, Box D008, Baldwin, New
York 11510-9008

plaasant, practicall Free information. Robin's, Box 1214,
Franklin, TN 37085-1214

“HEVER BUY STAMPS AGAINT Maude's, P.O. Box B23M,
Jonesvifie, VA 24263

LEARM Sewing Machine Repairing. Men, Waomen.
Lucrative Prolits. Gressiin Correspondence School, Box
5104, Spencer, lowa 51301

VEMDING MACHINES. Nuuilmﬂuumm amazing
profits. “Big Catalogue FREE. " Parkway Corporation, 1930
PMB Greenspring Orive, Timonaem, Maryland 21063

HEW! GROW EXPENSIVE PLANTS. SELL FOR 2,000%
PROFIT. Free Information, Growblz, Box 30810,
Saminary. M5 39478

TAKE PICTURES for profit. Camera Ventures, Box 771,
Lamar, GO 81052

MAILORDER Books. 1,000% Profit. Selectco, Bax 1140,
Choarwater, FL 34817

S500.00 FROM OME SACK CEMENT) FREE Picture Prool
BRINCO, Box 1082-M, Hesperia, CA G2345

BMPORT-Expont opportunity, profiable wond-wide, mail
order business from home. without capital. We ship plan for
o risk axamination, Experience unnecessary. Frea Report.
Mailinger, Dept. KZTOC, Woodland Hills, Callfornia 81367

£224 DALY “CHROME PLATING™ Auto Parts, Motorcy-
cles, ingupenane, aasy, (Fres) information: Chrome Plating,
Box 2285, Waldor!, Maryland 20604

GUARANTEED! $1.00 Pound From “Junked” Tires! (Sand
Stamp). Lavelleys, R3 Bow 320CE, Wildwood, FL 34TES

BIG PROFITS! REPAIRING WINDSHIELDS and plate
glass. $70,000 yaarty. Call 1-800-441-4527 for FREE details
Glass Technology, inc., Dept. 10P, 434 Turnar Dr., Durango,
0 aam

14,547 HOMG KONG-TANAM Products Cheap, Small lots.
Some samiples free. Harbor, Box 1718PM10. Yuba City, CA
5082

$8200 From Square Fool Phywood, p-hglnlnlul}
Revesling Proof $1.00.  (Felundabls)
Bridgewater, Mass. 02324-2296

FREE GUIDEBOOK! Others laugh—bul you meke maney
racyciing. Learn now markets PAYING BIO MONEY |most
scraps), (Send §1.00 PAH): Ameriscrap - PM1091, Alsxandria
[Bay, Maw York 1360T-0127

LEARAN i CleanPRepalr FAX MACHIMES. Huge new mal-
ket! Earm $85hour. No experienca necessary. Fres details
caill 1-800-537-0880 or write to; Viepd Publicatiors, 4320
Fountsin Avenua, Dapt PMFX. Los Angeles, California
e

LEARN WCR REPAIL Home study. High-profit repairs
wilthout irneesting in high-tech instruments. Full or part time
opporunities. Free career [Meraturs, BO0-382-TOTO Dept.
VL127.

LET tha government finance your small business. Grants/
loans to 3500000 Free recorded message: TOT-449-8600,
{KZ3)

BECOME A REAL ESTATE APPRAISER. $100,000 PLUS
POTENTIAL. HOME STUDY. EARN PROFESSIONAL DESIG-
MATION. FREE UTERATURE. BOO-382-T0T0 DEPT. AL1IT.

HOME CLEANING CHEMICAL BUSIMESS work from
home; your own hours? Completa training and 14-product
demo kit wicarrying case. $18.85 plus 3585 ah. Nu-Chem,
Box S444, Tampa, FL 33604

HOME BUSINESS BOOK only 52500 poatpasd. Supply
linited, ACT HOW. Haalay, Box T61-P, Rockvilla Cantra, NY
1157

HOMEWORNERS meaded by 180 companssal Directory,
$1. Drakestons, Box 5586-88, Edmond, OK T3083

FREE DIRECTORY — Largest in world! — 2177 compa-
niss affering home-employmentopporiunities — (Send
$3.00 PA&H) — Directory - PM1091, Alexandria Bay, New York
1 360702500

UP TO B500 WEEKLY! Mail Our “Liat" Advertisemants
From Home! Free Program! - Universal] #385), Box 558027,
Chicago, IL 80855

38902 County Rd. 16, Fleming, CO 80728

$500 in Your Mailbox Maxt Week. Homae Paychack Pro-
gram. Write: GC1, Box 1430-{PMX), Woodbridpe, VA 22160,

S9.0007 APPLIANCE SERVICING! COURSE, FREE VID-
EO! APPLIANCE. BOX 4410, ARLINGTON, VIRGINLA 22204

MAKE YOUR DREAM COME TRUE. EARN $80,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-826-8577 (LS/
CAMADA) OR WRITE: THE GLASS MECHANIX INC., 10170
NW 4TTH &T.. SUNRISE, FL 33351

§1,000 WEEKLY AR TOOL REPAIFING. Instructions
Parts and Tools Wholesale Free Detalls. Box 534, Wichila
Fails, TX 76307

VINYL'S where the money |s] Professionally repalr, recol-
o fumilure. Cuick. sasy. Two S30 jobs a day eamns you
§1.000 a month. Homes, cars, offices, restaurants. Start
saming in & fow days. Details free, VIP, 2007 Monirose,
Chicago B0E18,

START A Million Doltar mall order business. We drop-ship
2855 best selling products. Lowes! below wholesale prices.
Immadials delivery. Speciacular home business apportuni-
ty. Free Book SMC, 8401 De Soto Avenue. Dept. 20-34,
Chatsworth, CA 91311-46881.

#4000 WEEKLY helping United States governmant. No
expariance. DETAILS 1-813-852-8830,

(FREE) INFORMATION! BATTERY OUTLET, BOX 3300P8,
HICKORY, N.C. 28603-1300.

MAKE High Profit. Hot Selling License Plajes, Signa
Vacumagic, POB 2486868 (GC), Tampa, FL 13823

FORMICA: Fapair Bumed and Damaged
WITHOUT REPLACEMENT! Ohuick,

Change Counleriop
tnile FREE! 206/256-0742. Write loday to: Ranew-All, Box
FRO0PC, Vancouwer, WA 58558,

15,000 PRODUCTS Aslan Factories, Lowest Prices. Deal
Direct. Froe Report. JHC, Depl. PRAT0S1, B211 Mail Routs,
Sinking Spring, PA 19608

BiG PROFITS! Peopie call you to order grocary coupon
program. 1-800-534-B882. Ext. T1Z

HOME BUSINESS Mo Investmanl. Details, Cotalog £3.00
Asfundable Suarantesd. Smith and Associstes, P.O. Bax
154385, Irving, Texas T5015-4385

HOMEMALERS neaded! 3001100 SASE: Linted-1PM, 50
Shuman, STEZ00, Maperville, IL 0563

LEARM Gaold, Sitvar Scrap Recycling Business. (Free)
information: Recycling Box 11218P, Reno, NV, B8510-1218

RECORD VIDEDOTAPES ... At Home. $5000 Monthly
Possible. Mo . Frea Details. Write: CMS Video

Company, Dept. 17, 210 Lorna Square - # 163, Birmingham,
AL 38216

500 WEENLY part time, Buy/sell cars. Froe info. CLE, Box
1913, Sarasota, FL 34230-1813

MEGABUCKS! Costuma jewelry busineas!! Start on a
shoostring, Write: Baestin-PM, Box 10488, Glendale, CA
91209,

Portiand, OR 97206

§1000 WEEKLY Home mailling. Send §1 SAS envelopa.
MIA, POB 5842, Takoma Park, MD 20810

GET FREE MOMEY! Privaie grants. Foundation give-
aways. Loans. Millions available. Sources, Box S530-A,
Diarmgnd Bar, CA 81785

MAKE Rubber Stamps. Highly Profiiable. Free detsis
Stamger, POB 22608 (GC), Tampa, FL 33622

TRAVEL AGENCY - Starl your own a1 homs, S2870. No lic,
of bond, For frea info/nesalatior call: 1-800-928-5800.

$10,000 MONTHLY| Guaranteed. A musl far opporiunity
seakars. Star Publishing. Box 1145, Ausssliville, AR T2801

HOW TO START AND OPERATE YOUR OWN PRODFT-
ABLE BUSINESS. All Ten Volumes In Onel Aush $20 or
SASE For Free Delalls. Business Ressarch Bursau, 118
MoGavock FPike A1, MNashville, Tennesses 37214
(Fatundabie)

BUMPERSTICKER Printer. Choap, simple, portable. Free
details. Bumper, POB 22791 (GC), Tampa, FL 33622

EARN $500 WEEKLY mailing latters. Froa Details. Omaga.
Blox 4308-A, Wast Covina, TA 81781,

MEED HELP Figuring the Cost ol your Advertiserment??
Call ug a1 212-649-3167 or send us & FAX (21 2-586-5562) and
wi'lll FAX Back with & Prics Quois.

$500.00 HOUALY Taking Pholographs For Ma! No experk-
ence neaded Free Report call recorded message: (303) 674-
B155,

5200 - §500 weakly - AT HOME! Mo gimmicks - Details
FREE! Homeworkers-B, Box 32357, PAG, FL 33420

GET RICHI! Secraf law smashes debis - bringa Cash,
Croitl! FREE report!| WealthkitB, Box 32368, PBG, FL
M0

$300.00 PER DAY for MAILING LETTERS! Detnils FREE!
Maoneymakers®, Box 32368, Paim Beach Gardens, FL 33420

MAKE BiG MOMEY REPAIIMG CRACKED WIND-
SHIELDS & Piate Giass. Up to §75.000 yearly! Call TOLL-
FREE LISA & Canada: 1-800-321-2587 for valuabde demon-
siralion video and FREE report Glas-Wweld Systems, Box
57550, Band, OR 97708

$400.00 DAILY from your telephone answering machine! |
Mever tailk to anyone| CommTech-B, Box 32358, Palm Beach
Gardens, FL 33420,

§1,000'5 POSSIBLE, FREE. Stamped anvalope. Progress,
Box 53248, Lo Angeles, CA DD0SI,

OPERATE HOME BABY SHOE Bronzing business. Poten-
tlal unlimited! Kits, Supplies, Stor Displays. FREE infarma-
thom. 1-8123-855-3135

HOME Assembly Work Available’ Guaranieed Easy Mon-
&yl Free Dednils! Homeworker, Box 520, Danville, NH 03818,

MUAKE 353680 Monihly, Free Detalls. Fourwinds, Box 15684,
Menaimo B.C. VIR SK4

BUCCESS] MONEY! POWER| NOW, YOU CAN HAVE IT
ALL Free information. Success, 837 2Th, San Francisco,
ChA 84121

INTERESTED in a SIMPLE $100 a day plan? Send $5.00
and SASE to: Formulams. P.0O. Box 53850, Washington, DC
20028

MAKE 3515000 MOMNTHLY! Essy. Mo invesiment
McDowedl, Box 5526-A, Diemond Bar, CA 91765

SKYROCKET your income! Froe catalog reveals X3 ways
o Finangial Fresdom, Write: Blanchard, Box 441, Dolan
Springs. AZ BB441

MONTHLY TAKING PHOTOS st homal

10,000 00
Photopro, 1611 Crenshaw #Z15M, Tofrance, CA 80501,
Recorded info: (213) 548-0007.

SEITE THE MOMENT, Opportunity for average people.
Cypresa, P.O. Box 91575, Lafayetia, LA TOS09

BE A PRINTING BROKER, GREAT HOME BUSMNESS!
Profitable, Enjoyable, Free Information. Maple, Box 1741,
Cranford, M.J, 07016-2698

INCREDIBLY EASY, HIGHLY PROFITABLE BUSINESS!
Sl information by mail, FREE DETAILS1 A+A, AB67
Highland, Suite 111, Baton Rouge, LA 70804,

$250 Daily with your drill. Yes free information. Write:
Wails, Box 443, Dolan Springs, AZ 86441

CRAFTEMEN! Exira cash? TURM your TALENTS Inlo
DOLLARS! Free detalls. CORIO, Box 120, Prides Crossing,
WA O96S,

RECYCLE METALS. MO, NOT BEER CANS| Easy 5458
wosklyl Fres information. Recycler, Box 1314, Franklin,
TH 370651214

S5000 Plus Monthly! From Governmen('s Bes! Kepl Money
Making Secret, The Disability Consultant. Advanced Pay,
Froe Travel And More. Free Booklet 303-765-1111,

[Comtinued on next page)
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BLUSINESS OPPORTUNITIES
Continuad from page|

 BRILLIANT, Now, “MAIL ORDER BROKERING™. Compet-
tioniess, Mo ster up cost FINANCLAL FREEDOM, 90 DAYS
OUARANTEED. Don't "Procrasfinate”. Act Mow! Manusl
$18.95 Sound Future, Box 1520, Stony Brook, MY 11780-
oe0s

THE BEST of 1000 Opportunity Offers. Details - Fres,
Yellowslone Distributing, 1587 West 2000 South, Rexburg,
Idaho B3440

“MINETY Day Plan 1o Litetime Financial Security” Guaran-
ted! Visionetica, Box 4027, Va. Beach, VA 73454

40,000 Monthly, Mo Gimmicks, Guarantesd, Free Infor-
mation, BL Lake Company. Box 228, Big Cove Tannery, P
12

EXCELLENT Profits - No Salling Homeworkar's Mewslet-
terDinectory Chstribute Locally. Detalls £200 SASE Box
053222, Lagunahills, G254

$100 DAY - $1000 WEEK (more) possible| Amazing Maon-
eymaking Braakthrough, Mo Selling. FREE (40 PAGE) MAN-
UAL - 1-206-343-3155 (24 hrs)

PAY! §100.00%0) Aush long SASE:
ﬂ- .g;.l!ﬂﬂﬁmmnmﬂm

EARM $50,000000 i+ 90 days! Others did! You can too!
FREE PROOFS. S1an Today! Applegate Publications, 165

FANTASTIC income from fotally now, dynamic home
business. Details $1.00, SASE. Advaniago Now, 204 West
20th, Rdd, WY, NY 10011

MALORDER PAYS BiG. §1,000 DALY possible, spam-
tima. FREE details. Alzatex-M10, 6400 SW 213th, Aloha, OR
noaT

$90.000 YEARALY “GOLD PLATING", Yos Everything,
Cralfts, Miniaiures, Omaments, [Free) Report: Gold Plating,
Box 2285, Waldod, Maryland 20804

$TH0 CASH N YOUR POCKET NEXT WEEKEND| Booklet
Inlls how. Order now, free bonusl §5. JLM, 7364 Varsity,
Claarwaber, FL 34625

#1 MONEY Maker Spare Tima! Mo selling] No invenony!
Publicly docurnented seven week $10,018 income! Frem
audio cassetie and Ropor reveal everything Real Money,
111-PMd Weat Topa Topa, Oal. CA 93033

PROFITABLE homabassd business salling morchandise
Frew information. Vamdoren ‘Whokesalers, 1900 Emgpire.
Wabster, MLY. 14560-1834

PARTY FOR PROFIT-Earm money hosting parties world-
wide, Mo selling! ldeal for those whao love people and travel
Datails-§10: 3-J Enlerprises, 4518 Beech Road, Suite 221,
Mariow Haights, MO 20748

BNG MONEY REPAIRING AUTD WINDSHIELDS. Supplies
and Information. Grubbs Glass Paich, PO Box 243,
Monticailo, AR T1655. 1-800-243-2213

HYDRAULIC JACK REPAIR-EARN WHILE YOU LEARN
Send 300 for catalog of mepalr parts and manuaks
Hydraulic Jack Inc., PO Box 18, Accord, NY 12404

EARMINGS Unlimited! Mall Our Burglar Akarm Adverisg-
mants From Home! RBM Merchandising, Box 50314-PM,
Chicago, illincs BOBSS

SPARE-TIME CASH Descover Moneymaking Home Busi-
mess Secrpds, Satisfaction Guarsnieed, Free Details, write:

Aivardale Avenua, Saile  TEAAT,
Fiverdais, MY 10471-2108

"GREAT BUSINESSES YOU CAM STAAT ON A SHOE-

STRING" 140 Pages. $500 Gatewsy Enlerprises, 3145-
KABO1AD Hawkins Road, Hodgenyitie, KY 42748

$500+ weekly soling spocialty signs. Froa detalls, sampla.
ALC SignGraving, 4857 Sulfolk, Mound, MN 55364

BLAST spara time INCDME sky high! Free axplanation
and sample lisi! VIACADE, Box 141, Butler, NJ 07405

START your own business. Unfimited income Potential:
Write io: Ray Basb, 1790 Verin Fd., Grean Bay, Wi 54302

HOW TO WRITE AND SELL YOUR OWH BOOKS. Free
Information. The WriteSource, 10271 South 13th East, Suite
134-2, Bandy, UT B40T0.

MALORDER OPPORTUNITY: SELL MOMEYMAKING RE-
PORTE—MAKE 1000 PROFIT] FREE DETAILS. VENTURE-
AP, BOX 336, RIVIERA, AT 85442

MANE CANDLES! In your home. Essy, Tun, prolitsl How 1o,
suppliers. Frea information. CHM Warks, P.O. Box 138, Park
Fapics, MM 58470,

WORLDS MOST UNIGUE MAIL ORDER BUSIMNESS. Exot-

ic tropical seeds. Free Defalis| Golden Tropicals, Box 875,
Empaoria, K5 66801

150 POPULAR MECHANICS

MAKE monay on govarnment surplus! Complete
fadls howe. 1. Ovder now! Cherose Trading Co.. Depl. PM, AL
1, Box 1058, Meakar, 0% 74855

SUCCESSFUL MAILORDER CAREER! Learm professional
secrelasirategies. Freo detaiis: Consumer World, Box 667,
Hainesport, M. 08035

$1804 MONTHLY Buysell used cars (spare-tima) FREE
Dataits. Autoned, 507 Qak Drive, Friendswood, TY 77548

SELL Photos Millions bowght by newspapers and maga-
Zines. $4.00. B. J. Anderson, Box 145, Gannon Falls, MN
55008,

EARN EXTRA CASH Quickly and Easily. Send SASE. Cluly
Congress Publishing, 3817 Lemay Ferry, Dept, 3004, St
Louis, Missouri 83125

BELL faniastic “Express’ travel membarships! Seen on
TN [Hadl-price vacations!) Dedails - FP (), Box 1167,
Tosonio, Canada M4Y L5

WARNING: BEFORE INVESTING, loarn Ihe facia) Fres

report detadling monsymakkng egporunities. Jonat, 85 Wasi
800 Norh, Orem, Uitah BansT

SEVEN highest profit businesses starting from home,
Dwtails froa. Whitheld, Box 54374, Jacksonvie, FL 32245
54314

SELL Mail Order Books, Aepaorts - 2000% Prodits - Sucoess
Guaranteed. Publisher, Box 388-010, Chiloguin, OR S7624-
i)

MONEYMANING OPPORTUNITIES
T T e T S L L iy TN g . M B S
circulation. Chogss from 40 m categories for
the highest sales rsults. Free datails! Classified, Box 664-
85, Puliman, WA SS163 - -

HIGH Profits With Custom T-Shirts And Caps. Transter
machines, supplies. Press. POB 22808 (QG), Tampa, FL
33623

KNOWLEDGE is power! Educate yourseti on ali aspects of
Mutti-level Marketing and choosa your moneymakar, Jaguar
Enferprises, P.0. Box 8422, Depl 4, Sania Barbara, CA
83160,

MAKE monay waiching T.V. exciting new method. Fres
Detadls. Trading, P.O. Box 1729, Pacifica, CA 54044

EARN 5500 WEEKLY mailing leters. Froe Details. Omaga,
Box 4300-AM, West Covina, CA 91781,

PAYING cash for boxiops, coupons. Michols-663. Bax
27788, Mamphis, TH 36127,

WEALTH - SUCCESS - INDEPENDEMCE Jain hundrads of
othars on tha road bo peospsnity without leaving home. FREE
information. Aegency Services, P.O. Box 471558, Miami, FL
iazar

E200 - 5500 Weakly, Asssmbiy-Clarical Homewnek,
Dtabasa, 151700 Wilmot, Tucson, A7 B5T12

MAKE Money With Your Camera. Repon includes directo-
1y of where 10 sell your pictures, and how much thay pay.
Rush $3.00. FM Parker, Dopl P, 2800 Cradg Point, High
Paint, NG 27T263-1964

YOURS, BIG MONEY, QUICI, EASY! §12.50. Sam Apo,
P.0. Box 11387, Honolulu, Hi 85828

$100,000 trom your own homa! Easyl 80% not awars aof
program| Book §14.85. JOPACA, Bon 175834, Smithfisld,
AL 027

READ BOOKS FOR PAY! $100.00Mte! Aush long SASE:
SMS, Dept. PM-C4, Box 1960, Cordova, TH 28018-1060.

SILVER AMD GOLD Savings Pian. High profit potential
thru MLM. 55.00 Infopak and cassette Toam Enterprises,
Box 262, Wysndotie, M 48182

FREE CATALDG! Supar Income Opportunities! Marman,
Box 3505-A_ Enid, OK 73702

OPPORTUMNITIES:
FOR TWELVE CRAFT IDEAS MADE FROM TEMS WE
THROW AWAY. “MAKE EXTRA MONEY" $100. M. A
IAWIN, 1101 WORTH 55TH TERRACE, FORT SMITH,

WHO ELSE WANTS TO WIN CASH, CARS, CRUISEST?
Easy! Fun! Frea Dotgils: Freedom, Box 153888, Bayshone.
MY, 11706

EARN euira holiday income! Taking pholos from homa,
Send SASE: Pholos, 16 Kling, West Oranpa, Mew Jersey
o752

FREE DEMO VIDED shows BMAZinG new, sasy-lo-uss
system for angraving/earving any custarm design on wood,
gless, metal, ceramics, stone, porcelsin, bone and most
othar surfaces. Call Paragrave Corporation toll-iree at (800}
G24-T415 or (B0M) 225-8300.

FREE CATALOG X ways you C&n 8arm monay 8l home.
Stan Smith, 110 East Hawking 1007, Longview, Texas TS601

PHOTO Businesa Cards, Photostamga, Ete. Resoll! Color
Catalog - Samples §1.00. Alpha-21, Box 6751, Providence, Rl
029406751, (401) 153-4008

MALORDER OPPORTUNITIES

$50,000 90 DAYS OR LESS for program rush $3.00
postage and handling. Fay Wilkarson, 280 Eunice Dunnville
Ad.. Columbia, KY 42728

“GET FREE POSTAGE STAMPS!™ Hall's, P.0. Box 841C,
Jonasville. VA 24283

MILLIOMAIRE Mailorder Expert Roveals Muanay-hMaking
Secrets. Frem, axciting hour cassetie: Mel Powsrs, Mo,
Hollpwood, Calitornia 91608

BiG PROFTTS! Destributing six differant wholesale cate-
logs imprinted with your name and address) Thousands of
iborms bofow wholesals! Many brand namaes) Onders shippaed
foe you under your label! Fros Membarship! Fren Business
Package! Details 200, J-Ray Enterprises, P.0. Box 266F,
Montvale, VA 24122

F1000°S PROFT, SELL TO POPULAR MONEY MAKING
reports details rush $3.00. Fay Wilkerson, 280 Eunice
Dunnville Ad., Columbea, KY 42728

GETTING STARTED N MAIL ORDER, how much doss i§
really cost? Aealistic tacts. $5.00. CSU Books, Dept. 106, 630
Biell Road, Suite 225, Antioch, TH 37012

BEEKEEPING EQUIPMENT Free Catalog Bee Farm,
Route 1 Dept. 77, Moravian Falls, NC 28654

GROW Hair 4 months. New Discovery! Box 1213-C, Makati
12949, Phillippines.

HAIRPIECES FOR MEN

HAIRPIECES Save § Wrile Perry King, 2730 Octavia St
San Francisco, CA 84123

OF INTEREST TO ALL

FREE PRIVACY CATALDG. Cash income opportunitiss
Hiding assels. Secrel loans. New |dantity. Eden, Box B410-
PC. Fountain Valley, CA 52728

DON'T die withoul & willl Blank will form profects your
family. Only $3 85-guarantesd! Order today! Price, 156 28th
Street, Hew Orleans 70124

CARS, BOATS, HOUSES, AIRPLANES and 1,000,000 oth-
er items for just pannies per dollar, LATEST DETALS on
best governmant sales only $1.00. Omnl Enterprises, P.O.
Box 20015 #1239, San Diego, 52158

TOLL-FREE NUMBERS FOR COLORADO RESORT AR-
EAS 5200 SASE. Colorado Source, 359 South Ogoen,
Denvvar, CO 80209

SAVE Now| Nationwide Clasaified Ad Service. Call 1-800-
BBO-SAVE. §1.95 pariminute.

SPONGES - Save 50%. Al natural, sxtra lange for suls’
boathoma. Send $12.95 now. Sponges, Rie. 1 Box 102,
55338 Dwalor ingueiries invited

BULL SESSION newsistter. Humor for man. §3. Lea, Box
111286, Houston, TX 77203,

MAKE & FORTUME WITH 900 LIMES, Ondy $50/month,
Free Installation. §5 to: Cantury, 8100 Burlington, Suite 331,
Fiorance, KY 41042

GOVERNMENT AUCTIONS DIRECTORY, ANY STATE
For more information, write: Jos Wisilos & Associates, Bax
24708, Apple Valley, MIN 55124

DRUG RAID SEITURES: Buy Dirt Cheapl Cars, houses,

mcmm-m Bow, 4309-A, West Covina, CA
1.

LOANS BY MAL

EASY Businesa. Earn $1,000's Weekly. Free detaibs. Write
or send stamped addressed envelope: Toddeo, 4218 W
Ciive Avenwe, Burbank, CA 51505

SUREFIRE PROFITS | earm $50.00-5150.00 per hour m-
conditioning and ssliing used wood stoves al hame. Com-
plabe booklet on buying, repairing, & sedling §8.95. Surelina,
PG Box 1386, Cleverdale, N.Y. 12020

LOANS BY MAIL Froe Application. Quaetzal Co., Dept.
PRAL, Box 537, Walta Walla, WA 99382

MONEY Probloms? Fres Book describas Loans, Cash,
Gewarnmant Granks, other banalits, svaitable 1o individuals,
Wirite: Associates-A%. Box 5008, Baldwin, Mew York 11510
9008

(Continund om raxt page)



LOANS BY MAL
——m
LOANS] LOW PAYMENTS, Any purpose 1-B00-535-

8511, (Example: $5000 Personal approximately §155%
maonth). VisaMasterCard.

BORROW 5100 - $100.000¢ Fast! Confidentiall Glendale,
Box 260279, Plano, TX 75026 - 1-800-444-R590

COMPUTER-Erase bad credil fres instanily, lagally. Fres
details: Gold(PM], 13950 Ventura, Sherman Ouks, CA 81423

HUGE SAVINGS Eliminste Dealer Markips. Frea Trial
Batieries Wholssale. Terma Arranged. Call Toll Frea 1-800-
A TN L Or Wirite: Lioyds-PMC, Rockdord, IL 51110

BUSINESS-PERSOMAL $500-55.0000000. Al -l'qlbh
Quick. Confidential, Request free . Write: JOP,
Box 430, Botiina, OH 45308, Call (418)923-1338.

BMEDIATE CASH LOAMNS| Borrow 51,000, - 575,000
Regardiass of credit or income - No Collateral requined]
SAME DAY PROCESSING. Call Toll-Free: 1-{BO0j-452-9866.

BORROW $500-340,0001 “Crvernight” on Signature, Keep
indefinilely! Action, Box 5498-A, Diamond Bar, CA 51785,

FREE HEAFEMG AID CATALDG- Save 1% by maill Wite:
“MoreySavers”, J6G58PM-10 Apache Plume Dr., Palmdala,
CA 53550

DARAIMAGE SYSTEM FOR YOUR LAWN DR GARDEN.
invwisible - BUNLD YOUR OWN - Maintenancs - Convenient -
FREMNCH DRAIN - Fres - Build It With Gommaon And hnexpaen-
shve Materials Essy To install Send $1295 For Drswings
And Detailed Instructions Ta: Rodwer ing., P.O. Box 20500,
65th Ave. Station, San Juan, PR, 00920-0580

e S B GO s
CHIL! Kidsl Eal $3.00 LSASE Sisters inc. 2099
Padanarum Ad,, Geneva, DH 44041

FREE Haaring Aid All Models. Huge savings| No
sabesman will call, Ahodes. Dept 31J, Brookpoen. IL 62910
T-BO0-468-3100.

BORROW 5500 - 5400001 “On Skgnature!” 57% Elgible!
Free Application: National, Box TB2T, Long Beach, CA 80807

CASH HOTLINE LOANS LUp To Your Yaearly income. Fast
Approval With Proof Of Employrment 312-585-0819,

TEED! Never repiy! Fush long SASE. SMS, Dapt PM-B2,
Box 1860, Coretve, TN 38018-1960

MNEED-A-Loan $500-5100,000.00 Bad Credil Mo Problem 1-
BOD-441-3012

BORROW 550,000 “Fast” Any Purpose. Guaranised
Capital, Box 561358-PM, Charlotte, NC 28258

BEAT the smoking habil 35,00 SASE. JWA Promotions,
7052 PielX, Montroal, Canada H2A 204.

FREE! REMAILERS LIST. AGENTS MEEDED. PS, Box
29656, San Andonio, TX TAZ2G

CONFIDENTIAL Mail Receiving. Forwarding Workdwida,
MalEPost, 2421-M Pratt, Chicago, llimods 60645, (317) TB4-
o0

FOOL Your Friends, Famall $150. Deberg, 24181,
Phoanin. AZ B50T4

IT'S FREE, It offars a mystory gifl and 's HERE! Writs:
Shoppers Delight, 2620 Ave. AL, Suite 132, Brooklyn, NY
128

MAGNETIC lock Pickproo! 10,000 combinations. Free
info. BASE. VIRAM, 6536 Jaluit, Cypress, CA 90830

CIGARS, Tobacco, Pipes, Chew. Free Catalog Eme
Tobaceo Co. 1828 Euclid, Cleveland, Ohio 44115

MAL Ordar Tobacco Roll your own ciparetis, pips chew
and accessories. For free catalog write: Rivermont Tobaceo
Co., P.O. Box 2707, Owensbora, KY 42302 or call 1-800-451-
G480,

PPES, Tobacco, Cigars. Acoessories. Crear 50,000 pipes
siock. Fres 32 page color calalog, Call Carey's Smokeshop
Todl Frea 1-800-598RIAR.

100 Pipe Cleaners 52.00. 330 Alexander, Kamicops BC
Canada V2B JR3

GAMACHE THINK-TAMK Shows acience s faise. Mull-
imveniorkes $5.00. 14353 Grandwille, Datroil, M| 48223-2042

“EXPERIMENTER" LABORATORY CHEMICALS
GLASSWARE, Catalogue 32.00. Esfablished 1953,
HAGENOW LABORATORIES, 1302 Washinglon,
MAMITOWOL, WISCOMSIN 54220

TRAEL AND RESORTS

PARADNSE You can take & free vecation 1o a fropical
island and come back with & business of your own. As a
Paradise Club agont, you will be paid for sharing your
sxparienos with othars who wani 10 gel swry t0 8 sechel
wingin iskand, This dream come true is documented on 12
hours of video casseties along with names and p

OATMEAL bread, Five delicious recipes. $3.00 Jack, BG5S
Narthridge Loog, Laredo, TX TEO41.

FIVE Tasty Party Dip Recipes, $200 SASE Osal, 2058
Beser Dr., Glarview, IL 60025

SEAFOOD chowder NOVA SCOTIA'S finest $3.00 1o
Bruce Aice, Box 383, Annapolis Aoyel, N.S. BOS 1A0 Canada

SUPERLADAS| Gresl enchilsda recips. $2.00
Enterprises. 1143 E. Alversida Dr. Ontario, CA 81761

SAUERKAAUT AND HORSERADISH Racipes. Make your
own, sand £3.00 SASE, to Mchew, 56 Owlord Rd., Gardness,
PA 17324

FAVE DELICIOUS CHOCOLATE Recipes For Tha Holidays
$5.00. Mowa, P.O. Box 1181, Amarilio, TX 79105,

DELICIOUS pinto bean pee, Send $2.00 SASE Box 1222,
Andrews, Texas THT14

SKINLESS chicken recipes| £2 00 SASE Knechi, Box 187~
PM, Delana, CA SX16-D18T

ARGENTINIAN PUCHERO Strong stapis of Pampa Gau-
chos. Truly dalicious dish, yat Fincipa
for 6. Send $5.00 and SASE- Cosar Tajeria, 4611 Kerna Ave.,
Clvaland, Ohic 4102

SCOTMSH: 25 Recipes. Roal Everyday Cooking §8.85
Auld Mary's Kitchan, Box 462 Oskville, Ont, Cansda LEJ SAR

CANDY 20 recipes $10.00 LEASE. JWA Promotions, 7052
PialX, Montreal, Canada H2A 2G4.

MY OWM Chill Cookolf Chill Recipe Made With Green
Anshesm Chili's. Also included, a selection of unusual chili
recipes only $5.00, JOLO'S, 8525 California City Biwd., Sie
“A", Calibornia City, CA 53506

GUSS'S SPLENDID COBBLER Dedicious 5300 SASE.
D. & D. Enterprisas. P.0. Box 531, London, Ohlo 43140

POPCOAM Coks, Easy, Delicious 5200 SASE WM
Guidolti, 7735 Chateworth, San Antonia, TX TE2S50

numibgrs of Paradise Club agents who retired 10 island e,
after only 6 months| For single men who may b ineresied,
ladies outrumbaer tha maen 50 1o 1. For info. send $5.00 S&H
to; Ppasl Ames, Paradise Agent - 10P, Bax 218, Hennawa
Falls, WY 13847

ClA STEALTH MMIFE §12.00. ADJTEC, Box 15088, FL
Worth, TX 761189

GOLD, Sitver, Platinum, Rhodium, Tantsbem, Ssmples
Evaluaied Free. Ore Assaying Service. Call Wholesaka
Terminal Todl Frea: 1-800-832-1010

INCREASE YOUR CREINT - 250 Sources Many Owariook
CroditEmployment Problems 1-500-724-7880 X-510

DEBTST BILLS PILING UPT Bad credit is no probiem!
We'll help! Licensed/Bonded. Applications sccepted $500-
$50.000. Mot @ ioan oompary. TCAL, Dept. M, PO, Box
26397, Birmingham, Alabarma 35326 or call 1-B00-860-0607.

SAVE $50,000 TO 3100,000 OR MORE OF INTEREST
PAYMENTS OM YOUR MORTGAGE. For detailed report
sered $20.00 to: Josaph L. Johnson, 4483 Tanglewood Drive,
Pegram, TH 37143

DEBTE? GET OUT WITHOUT BORROWING. Fros details
Debts, Box 6304, Athens, GA 30604

TEED! Mever rapay! Fush long SBASE: SM5. Dapt. PR-E1,
Box 1980, Cordova, TN 38015~ 1860

MORTGAGED into the next cantury? Save years and
thousands on your morgage. $5.00 and LSASE fo: LILCO,
P.0. Bom 87, Wast Millon, PA 1T888-0097

UMBECURED personal loans to  5$50,000.00Bussness
Loans to $200,000,000.00. (301) M88-6278

INFORMATIOM. On asmwyihing Ferguson Fesesarch
Specialists, B0-15 Woodside, Woodside, New York 11377

DELICIOUSLY RICH CHOCOLATE MOUSSE Recipa $3.00
SASE. Bearfoot Press, 358 South Ogden, Denver CO 80209

SECRET recipa. Amarng chocolate upside-down cake.
52 Grandma's Housa. 8232 E. X2nd P, Tulsa, OK 74145
WRREMANKING, BEERMAKING, ETC.

FREE! LARGE INFORMATIVE CATALDG.
Brewing, Box 1227-A10. Daytona Baach, Florida 32115

BEER, WINE make your own. Free catalog, quality sup-
plies, eaxcellent tast service, Bear & Wine Hobby, 180 New
Beston Stresl. Woburn, Mass 01801, 1-800-523-5423

HERBS - Yohimbina Pau d'Acro Others Catalog §1.00
(Fefundable). “One stop center.” Jude Herbs, Box 583 PM.
Huntington Station, NY 11748

HEALTH, VITAMINS

FREE BEERMAKING BOOK-Catalog. Finest Equipment,
Ingredients. Fust Service! 1-800-852.0545. 5P1, Box TB4-F,
Chapel Hill, NC 27514

WINEMAKERS - BEERMAKERS: FREE ILLUSTRATED
CATALDG OF SUPPLIES. SEMPLEX, BOX 114788,
WINHEAPOLES, MINNESOTA 85411

PEORIASIS Sufterars Discouraged ? Write for Free impor-
tmnt infarmation that is helping thousands. Pixacol, P.0. Box
11687-PM. Carroifion, TX 75011

BETTER HEALTH. Proven Results. 65 page book explains.
now you can get results the easy wiy, 3400 + S2.00 G&H.
Innovative Publishing pmi101, Box 127, Lomiard, IL 60148

QUIT SMOMNING FOR GOODI New, Bbarating mithod,
§19.95 TA inc., Box 85, Mooem, NY 12068

SMIMN IRAITATIONS GETTING ¥YOU DOWN Revolutionary
mew producl. For mone inlormation send SASE to: DM
Enterprise., 2847 Walalas Av, #1089, Honolulu, HI BEEMS

NDOOR GROWING.
outdoors. Minimal maintenance! §1 pats
Coupon. Higher Yield, 2211-F NLE. Wylia
BG0T,

{ Grealar yield than
calaiog and $5
Ad., Camas, WA

GOVERMMENT FMANCING available. Loans/Grants.
§19.95 1-800-833-0822 (Recording) (P-1)

CREDIT REPAIR KIT Guaraniesd. Free nfo. ESSE, 8
Harbor Way, 194E, Sania Barbara. GA 82109

GREENHOUSES
GREENHOUSES - Rodwood/Fibergliss Kitd Habiby/ Com-
regrclal sizes, Free brochure Gothic Arch Greanhouses,
Box 1664-PM, Mobile, AL 36631 (B0} 284074

FAEE CATALDGI GREAT PRICES! FAST SERWICE!
SEBASTIAM BREWERS SUPPLY, TT10 01 AVE, VERD
BEACH, FL I2967. 1-407-580-8581.

BEERMAKERS-Winemakers Free Catalog Fasl Service.

Fros Recipas. Callar-d, Box 33505, Gaattie, WA 88133, 800-
218

BREWERS! 525 of mongy saving product coupons ABSO-
LUTELY FREE. Bradcoop, P.O, Box 32185, Chicago, IL
80832

HAMD-crafied Bear By You For You. Braw Ha-Ha, 21701
High Street, Poftstown, PA 18464, B00-243-2620 Anylime.

WINEMAXERS - BEERMAKERS - Free lHustrated Catalog
- Fit Sarvice - Langs Selection - VisaMastercard - (816] 254-
0242 - Kraus, Box TA50-L, Independence, Missoun B4054.

FREE. Homabrewsr's catalog. Brewery. 1300 Quincey,
Minnaapolis, MM 55413 BO0-234-DEBS5.

PORATABLE Security Alarma - Perfect lor Homa, Business,

Travai - Dealars Wanied - FREE Brochure. Mordstroma, 5705
Cadar Lana. Minnelonka, MN 55345,
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PREVIEW

Mechanics Of A Slam Dunk

The slam dunk—basketball’s most exciting
play. Here’s what it takes to make this
spectacular shot.

Build Your Own Dream Shop
Our annual Woodworking Guide covers
everything you need to know to plan and
build your own dream shop.

Street Smarts

Cars that drive themselves and on-board
satellite navigation systems that direct you
street-by-street to your destination. It’s the
intelligent highway system of the future—

COMING NEXT MONTH

Snake Shakedown

Qur exclusive firsthand report puts you in
one of the most exciting all-American cars
ever made—the Dodge Viper R/T 10.

Blade Runner

Today's hottest wheels are rollerblades, and
we test the five hottest for rolling resistance,
stability, handling, braking and value.

Meet The Fleet

Long-term test updates on the Suzuki Swift
GT, Buick Park Avenue Ultra, Olds Cutlass
Supreme 3.4L, Dodge Dakota V8, Chevy
C150 454 V8 Crew Cab pickup and Ford
Escort GT.

a future that's not too far down the road.
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CHECK YOUR
PRECONCEIVED NOTIONS
AT THE DOORS.

The All-New Bonnewville.

If you've always believed the only way to get an
agile, aero-styled, high-performance sedan was to
buy small, you're in for a big surprise. It's time to
forget the past, and introduce yourself to the all-new
1992 Pontiac Bonneville™

By its engineering specifications alone, the new
Bonneville shatters that myth convincingly. Under its
beautifully redesigned shape lurks a potent 170
horsepower with tuned port
sequential fuel injection locked onto an advanced
~ electronic 4-speed automatic. Available
and a precision-
engineered, road-gripping sport suspension for
outstanding control, stopping or steering. Available
 advanced for

superb power application on slippery
surfaces. There's even a

driver’s-side airbagEITE]

safety assurance.

That's the technical side. But to really get the
feel of the new Bonneville, you've got to get behind
the wheel. Notice how the solid-feeling controls
react smoothly to the touch. How the full comple-
ment of analog gauges are well-defined for q -
decisive reads. How the whole cockpit is d
oriented, and designed for performan

And by the way, the new B is a full-

fledged, EZ¥TT Y 22z fodf-door that can

easily carry six adults. Ju ht we'd remind you.

The all-new 1992 Climb in and throttle
one up. Just be prepared far an attitude adjustment
to take place. Very,

1 very quickly.

——
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MNext to hearin’ the chuck iron ring,
nothin' sounds better to a cowboy
than the jingle of his spurs.

NOT FOR QUALITY ettt

SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monozxide

12 mg "tar,’ 0.8 mg nicoting
ay_pef cigarette by FTC mathod

Also available m soll pach

i
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