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You need the

under fire:
Havoline supreme! Ifs viscosity
ines

booster helps protect engl
against wear under exireme

heat and stress-
pml‘e:f
[

oil. It's coolv

SAVE $3 on 12 quarts of
§1.25 on 5 quarts.

Look for rebate oV pons
at your local store of

af purﬁ:ipnﬁng Texaco




Today, companies are rmarketing
spodtutiity verscles with more
opbons ihan 2 Coupe oeille
Thes monih's special report, ‘B8

Sport/Unlity, covers the dwds of
oy and tormorcne:, ollers a
complete Duyer's guide

irroduces seeme olf-Deat off-roadén
and takoes you on a first-hand

drive test af ihe Range Rover

—PM photo by

Althugh No accident has ever
occured on the Python in Busch
Garders, Tampa, Flarida [shown

on our coverl there fas Deen & rash
al fatal accidents on olfer
amusement park noes. Our exclusie
repant [page 56 is guaranteed o
make youi think feace the nexd me
you get the uge o boand a thill
nae
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SPECIAL REPORT: ‘88 SPORT/UTILITY
79 COVER
81 CONTENTS
82 4x4s Move Uptown
Utes move upscale
and upmarket from their
humble beginnings.
Buyer’'s Guide
By the end of 1988,
you'll have 25 or more
4x4s to choose from.
Here's an advance look at them.
Off-Beat Off-Roaders
If you'‘re in the market for something completely
different, look to Europe. The home of the exotic
sports car breeds some pretty outrageous 4x4s.
it's Not A 4x4. It's A 4x4.
We tame the boondocks in the Rolls Royce of
sport/utility vehicles, the Range Rover.
AUTOMOBILES
53 Battle Of The Behemoths

\We pit the Cadillac Brougham against

the Lincoln Town Car.

SCIENCE/TECHNOLOGY

56 Hiller Coasters
Mew loop-the-loop roller coasters have
transformed our nation’s amusement parks.
But recent mishaps pose the question:
Will you survive your next ride?

107 Technology Update
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20

24

56 Killer coasters

4 Editor’s Notes 44 Audio
6 Letters 48 New/Home

New/Workshop
14 Electronics 51 Hints
20 Freewheeling 113 Worth
24 Car Clinic Writing For
Z8 Inside Detroit 117 The Better Home
32 Workbench Basics 123 Homeowners’
37 Outdoors Clinic
40 Photography 124 Appliance Clinic
42 New/Auta 140 Next Month

The latest innovations in environmental, military,
sports, energy. electronics, aviation, space
and automotive technology.

ASTRONOMY

VOLUME 164 NO.

60 Big Eye On The Sky
Advances in photographic emulsion and
telescope lens technology are giving astronomers
at Cal Tech’s Palomar Observatory a new tool.
MILITARY

67 Fire Power
MNew S5quad Automatic Weapon packs enough punch
to serve our ground forces into the next century.

HOME/SHOP

70 Power Base

Turn your stable of hand power tools

into accurate stationary machinery.

Tractors For All Reasons

\We comparison test big-ticket garden tractors.

OUTDOORS

64 Best Of Times
Sport-tech designs and functions emerge in
aeraspace-light and military-tough watches.

74

9
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EDITOR’S NOTES

Tht Range Rover I was driving slammed over another 4-ft.-deep, mud-filled
hole and careened over a fallen log in the dense Tuxedo, New York, forest.
And I finally understood. No wonder there has been a 407-percent growth in the
sport/utility vehicle market segment since 19582, No wonder unit sales in that
period have grown from under 152,000 to nearly 769,000, These things are fun!
Not only are they fun to bash around in the boonies, they're also one of the most
versatile types of vehicles sold. You can use them as passenger cars, station
wagons, pickup trucks, even snow plows, as well as for just sport driving,
Because of this popularity and versatility, our special section this month on
sport/utility vehicles focuses on what's new and available in this exeiting area
and how much they cost. . . . In recent months, Cadillae has taken a lot of flak
from the press, from its competition and from the buying public. Sales are way
off. Crities will tell you that Cadillacs have lost the distinetive styling they once
had. And they'll point to Cadillae's lackluster performance compared to Europe-
an luxury sedans, All these woes crossed my mind as we prepared the Cadillac
Brougham versus Lincoln Town Car comparizon test for this issue. One of our
testers summed it up best: "Where are the antilock brake systems? Where are
the fuel-injected, advanced-desipgn engines? Where are the high-tech suspension
systems?” Where indeed? Why can't Cadillac, the carmaker once called the
Standard of the World, build cars that lead, not follow, the engineering trends in
automotive design? The Allante is Cadillac’s newest, most advanced car, Yet,
even that design is merely a clone of a 15-year-old Mercedes-Benz model. One
answer to Cadillac's problems might be found in a statement made by Cadillac
General Manager John 0.
Grettenberger at an Allante
press conference. He spoke
of the possibility of selling
o the Allante in Europe, and
o said: “We would probably re-
|| tune the car in terms of its
suspension and we would
|| give its powertrain maore
" low-end torque, giving up
fuel economy to get it. The
European version of the Al
lante should be stiffer and
give us more aceeleration
than we would need in this
country.” | think it's unfortu-
nate that Cadillac's general
manager thinks we Ameri-
cans want slow, mushy-han-
dling cars. The European
cars that Cadillac competes
d with—like Mercedes-Benz,
BMW, Jaguar and others
—are all fast, tight-handling
automobiles. Today, Americans equate an upseale, luxury, status car with out-
standing performance, extraordinary handling and advanced engineering. As
the owner of two Cadillacs, 1 hope that the management of that onee-proud
margue gets the word. . . . Turning to another kind of vehicle, this issue car-
ries the first ever (that we know of) head-to-head comparizon test of garden
tractors. To conduet the test, Home & Shop Editor Steve Willson and a crew of
hundreds had to spend weeks out of the office in the sun-drenched countryside to
wring out every last drop of performance from these machines. I think you'll find

the end result worth all the effort. . . . Frank-

ly, our article on roller coasters is not the type
Oldham

of feature I like to run. But with recent trage-
dies involving some of these “amusement”
rides, questions have to be asked and issues
have to be raised. The task fell to our Sceience/
Technology Editor, Tim Cole. I'm sure you'll
find his report provocative and even a little
aeary. "Til next time.
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LETTERS

How Many Woodies?

Yau can add our Woaody
to the list of those com-
pleted from your plans
(Build PM's Woody Wagon,
page 137, July '83); 1 saw
the Woody that Calvin
West built pictured in your
July '86 issue (Letters, page
10). We located our VW
from an ad run by a college
gtudent, When we pulled
up in the '84 300ZX sports
car we were driving at the
time, she couldn't under-
stand why in the world we
would want her old Beetle.

Now we can show her!
DEEOHAH HARROVER
TEMPE, AZ

Upstaged
1 read with interest the re-
cent letters from readers
who built the Fisher Body
coach and Overland Stage
(Letters, page 8, May "87).
Here's a look at a stage |
made using plans in the
1955 PM  Do-It-Yourself
Eneyelopedia.  Mine s
handmade in sterling silver
with a touch of gold trim!
GEORGE M. KLEIN
(ADDRESS WITHHELD

BY REQUEST)

. XV |
Stage Is from PM's plans, but it's
In silver and gold!

= 1

| @ hot head is irres

Woody was bulit by the
Harrowers from PM plans,

Hands On Deck

When [ built my deck with
the ecombination planter/
bench from yourJune "85 is-
sue (Two-Level Deck, page
90, I had no idea of the re-
actions | would get from my
friends. The one modifica-
tion I made to the plans was

i

to eliminate the backrest to |

open up our view of the
backyard.

GEORGE WHITTAKER

ATCO, NJ

Cancel That Tip!

Your tip in the May issue
made my hair stand on end!
(Car Clinic, page 24) Using
freon to cool off sparkplugs
before removing them from
nsible.
The Earth's ozone layer has
taken enough abuse al-
ready. We must stop the in-
discriminate release of flun-

\ rocarbons into the Earth's

stmosphere.  I'm  also
apainst the procedure of
“sweep charging” air condi-
tioning and refrigerant sys-
tems: Use a vacuum pump.
RICHARD HELLER
HONOLULU, HI

| Say No To Drugs!
I'm a repular reader of
Steve Booth's Electronics
| column and enjoy his style
very much. But, with all
the drug abuse problems
' our society is facing today,
he tells people the only
way to relieve pain is to
take drugs! In Computer
Mualadies (page 34, April
'87) he says, “Short of buy-
ing special computer furni-
ture, there isn't much you
can do about the table
height and neckache prob-
lem except take painkill-
ers.” There are alterna-
tives that do not involve
invasive practice. One of
the most effective is CHI-

ROPRACTIC!
ROBERT L. DUBIN
CHIROPRACTOR
PETALUMA, CA

Reader George Whittaker's built-in bench/planter graces his deck.

For Tools—

Or Jewels?

Here's a warning to other
readers who might eontem-
plate building the cherry
toolbox from your plans
(Build Our Master Crafis-

Charles Flero's dinlng room chair
shows fine scroll saw work.

man Toolbox, page 108,
April '83): My wife says it's
too nice for tools and wants
it for a jewelry box! I just
may have to make another,
This one is modified from
the plans you published, 1
customized mine by making
a raised panel door instead
of the plain front-panel as-
sembly, I'm a long-time
subseriber and look for-

ward to every issue.
CHARLES SCHEFFEL
LYONS, IL

Choice Seating!

I've built several of your
woodworking projects and
enjoyed them all, but never
as mueh as building and us-
ing this chair (Choice Seat-
ing, page 84, Aug. '86).
The project was certainly
challenging, but the in-
structions and hints were
easy to follow. Everyone
who sees our Chippendale-
inspired dining room chair
is amazed! Thanks for an-

| Charles Scheffel's toolbox may
never be used for tools.

other very fine project.
CHARLES FIERD
BROOKLYN, NY

Reprints of Choice Seating
and Overland Coach are
$2.50; of Two-Level Deck
are $3.00; and readers who
want to build PM's classic

{ toolbox/jewelbor can request

plan PM-1826 and send

| $4.95 to Popular Mechanics,
o\ Box 1014, Radio City Sta-
Y tion, New York, NY 10101.

The Woody, §14.95, is from
Stevenson Projects, Drawer
K, Del Mar, CA 52104,
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For 6 years runmng
4571986,85,84,83,'82,81,
Ford Motor Company
has designed and built

the highest quality
American cars and trucks.

No other companycan
make this smggmt

Based on wrrag of owner-reported problem am*n‘es uf Suﬂ'(’}"ﬁ
fEIEI? dldeslg 1ed and built in ‘\I rih Am

Quality is Job 1. mem

Buckle up—Together we can save lives.



New NEUTRA RUST Gets Rid of Rust For Good!

MNOT A PAINT, NOT A COVER-UR, but an
entirely new and revolutionary process for elimi-
nating rust. Meutra Hust was originally dewvel-
oped o controd the incredible rust on ol nigs n
tha Morth Saa and on ships of the Royal Nawy,
Think of the rust probéems thay hava! MNaturally
they use vast quanitities of Neutra Rust and buy it
in huge 50 gallon drums. For a long time that
was the only way you could buy i But af lasi
Mautra Aust is evadable in smaller sizes for home
and shop.

Now you can gat rid of rust for good just the
way they do al industrial and millitary installations
all cver thib worldl

WHAT NEUTRA RUST DOES
Meutra Rust is ke nothing you've evar usad

When you first brush on Meutra Rust it is white,
Than, as you walch, if turns pale grean, then
darker green, then finally a deap, wroughl-iron

USE NEUTRA RUST OM: Automobiles - Boals

Outdoor Furniture = Drain Pipes * Guiters

Mailboxes * Swing Sets * Tools * Lawnmowers
Appliances * Toys * Bikes * Wagons - Hinges

Railings * Anywhare There's Rust!
For Mail Orders Call:
1-800-221-6545

For further information
about Meutra Rust

write fo:

Jaff Morrison, VP Markating
MNew York Bronze Powder Co,, Inc.

777 Dowd Avenue, Elizabeth, New Jersey 07201

W COFYTAGAT MYRCD T e

hefore. It's amazing! Mo tresame scraping, wirg
brushing and sanding 1o gel down to bare
mital, Neautra Rust works best applied righl over
rustl |1 penetrales the rust Gets right down there
and chemically changes the rust into an entirsly
niew substance—a hard, black, paintable com-
pound called fersolarmc. The rusl s gone—nol
just covered up—GOME! For good. It no longer
EnvEn Bxists

MNEUTRA RUST IS EASY TO USE

First knock off the locse or scaly rust, but leave
the rest of the rust there (Remamber Meutra
Rust works with rust.) Then just brush MNeutra
Rust an, Within minutes that rust will be gone
and the new suriace will be thera. That's all there
im0l Clean up is easy, 100, Just soap and walsr

YOU CAN ACTUALLY SEE NEUTRA RUST WORK!

%,

black Whal you have seen 15 the rust beng
chamically converied, Tha hard new surface
can be painted amy color you want, or left as is
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The PRO 520e
When the End of the Road is just the Beginning.
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High Performance Communicatons, The Pro Series by Uniden.

From the company that leads the world in radio
communications technology comes the next logical
step in the evolution of the CB radio, the Pro Serics
by Uniden.

The Uniden line of Citizens Band Radio Trans-
ceivers is the most extensive in the industry woday.
Melding woday’s lifestyle with the latest audio fea-
tures, precise engineering and contemporary styling,

by s sicemasn obos Unaden
A Radiem o ar o Uvnibes o
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Styled to compliment other mobile audio equip-
ment, the Pro series renders all other CB's obsolete.
From the feature packed PRO 540¢ o the 310e
handheld there is no better Citizens Band Radio on
the market moday.

Uniden Pro Series, a new generation of radio

transceivers o ensure that when you're our, you're
never out of wuch.

Liniden Clorp. of Amnerica e
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SCIENCE

New War Against Pests

BY TIM COLE

The pesky bee mite: Small encugh to clog a bee's breathing passage,
| yet blg enough to deplete a whale hive's honey production.

The grisly creature pic-
tured in the microscopic
view above is called a bee
mite, and it's o amall that it
lives, feeds and reproduces
within the breathing tube
of a honey bee. The mites
block oxygen flow to the
bee's flight museles. And if
a bee can't fly, it ean't col-
lect the nectar it needs to
produce honey, What to do?

Researchers at the 1.8,
Department of Agriculture
Subtropical Research Lab-
oratory in Weslaco, Texas,
have come up with a solu-
tion that also highlights the
many new ways we're
learning how to control pest
populations without harm-
ing the environment,

The problem of the bee
mite is an interesting one:
A chemiecal insecticide
would eliminate the bee
mite, but not without elimi-
nating the bee. So scien-
tists like Dr. William T.
Wilson are introducing sim-
ple, environmentally safe
menthol fumes to the bee’s
environment.,

“Menthol fumes hurt the
mites, but don't hurt the
honey bees, It only irritates
them enough so they fan
their wings," says Wilson,
“and the fanning spreads

the menthol fumes around
the hive.”

Elsewhere, seientists
are learning how to use na-
ture to eradicate or reduce
the impact of unwanted in-
sects. Spraying often kills
insects beneficial to the eco-
system or agriculture as
well as the pests.

And insects eventually
mutate a resistance Lo most
chemical applications. That
says nothing for the harm
chemicals impose on natu-
ral resources.

The first technique in-

Bell Labs scientist and the scanning- [
tunneling microscope. Atom  dis-

placement b visible [inset).

iH

volves introducing labora-
tory-reared insects steril-
ized by irradiation into an
insect population. Wild in-
gects mate with sterile in-
sects—a union incapable of
producing any progeny be-
causze of this involuntary
form of birth control.

One example of a sue-
cessful introduction of ster-
ile flies into an insect popu-
lation is in Hawaii, where
scientists began incubating
20 to 30 million Mediterra-
nean fruit flies weekly be-
ginning in 1974. The flies
are sterilized with a Cobalt-
6 irradiator and dropped
over a test site by airplane.
The ohject is to sexually
overwhelm the wild fly
group with flies that are in-
capable of reproducing,

In the second, environ-
mentally benign proce-
dure, the sex pheromone
produced by the male insect
is extracted and used to at-
tract the female inseet. The
females
trapped and eliminated.

Altering Atomic
Structures

Trekies are familiar with
the scenario: Captain Kirk
commands Seottie to “beam
me up” and his body is in-
stantly atomized. Trans-
ported to the orbiting U'SS
Enterprise, he is then con-

are then easily |

veniently reassembled.
Actuoally, this fantastic
manipulation of molecules
may not be too far off at Bell
Lahs, where researchers
have discovered that a
scanning-tunneling micro-
scope has the ability to
physically lift and move at-
oms. Using the microscope
to study a germanium crys-
tal, researchers recently
picked up an atom from its
struetural position and put
it in a new spot. Germani-
um iz a carbon element that
can be used as a semicon-
ductor and is often used in
making transistors. The
seanning-tunneling micro-
seope consists of an exceed-
ingly fine tungsten tip that
skims above a sample at a
distance equal to a few di-
ameters of a single atom.
When a weak electrical eur-
rent is applied to the tung-
sten tip, a current flows
across the tip-to-sample
gap. The slightest varia-
tions in the gap's width will
alter the current. So, by
monitoring the flow of cur-
rent as the tip scans the

sample's surface, research- |

ers can map its microscopic
hills and valleys, down to
bumps on individoal atoms.

After scanning the ger-
manium a second time, they
discovered it had changed.
Instead of a perfect erystal,
some of the atoms protrud-
ed alightly.

In essence, the Bell sei-
entists had discovered a

| method of picking up a sin-

gle atom and physically dis-

{ placing it.

Bell Labs researcher

| Russell Becker speculates

that the tungsten tip some-
how attracted a few stray
atoms, or that the electrical
field created by the micro-
scope rearranged the erys-
tal's structure. Already,
scientists are theorizing
new ways to eteh the tinest
possible circuitry—no wid-
er than an atom—on a com-
puter chip for smaller,
more powerful comput-
ers. P
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SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.




THE QUIET .
REVOLUTIO

Introducing the new
Wrangler LT rib radial.

Engineered to bring you
the sounds of silence.

Treadwear is important in a light Now,
truck or van rib radial. with the
50 15 handling. And wet and dry addition of TS
traction. the Wrangler
But one feature that is often over- LT rib radial
looked is the feature that can have to the new : = 2
the biggest effect on you as adriver. | Wrangler radial line, dmg,"féjr' ;;:’:"r;'
And that feature is noise. The G:md}'car;s continuing a duc{iﬂin i‘in'{[hﬂ' ;nnl_y
5 1 ; ; I Fave uiet revolution. ; i ;
3“"",2 y;:u;t_:r:a ,m,dkc B 1 improvement o be found in these
e remarkable new rib radials.

Noise: the final frontier.

People who buy rib radials tend
to drive more in a year than people
who buy other types of van or light
truck tires.

S0 we made treadwear a prime
consideration when we designed
the new Wrangler LT.

Since we knew that you wanted
i strong tire, we also insisted that it

should be a true steel-belted
radial.

We set design parameters for
handling and for wet and dry
traction.

We gave it a new shoulder rib

to improve wear capabilities.
And we gave it a continuous
center rib, which contributes




to overall
guietness.
Finally, but
just as impor-
tantly, we set a goal
for noise reduction.
The result: The new
Wrangler LT, a strong, rib-
designed radial that offers long
mileage, good handling and trac-
tion, plus a smooth, quiet rnide.

It is a tire that goes a long way
towards pushing back the final
frontier.

Underneath is the strength
of our on- and off-road tire.

Al the heart of the Wrangler LT is
the same strong carcass that's used
in our on- and off-road Wrangler AT.

You will find a minimum of two
high-tensile steel belts.

And beneath the steel belts, you
will also find two plies of chem-
ically stabilized polyester cord for
long tire carcass life.

You will also find that
the sidewalls have
been reinforced and
have a cut-resistant
compound.

For long life, we also added a
cool running subtread compound.

For good air retention, we added
a butyl liner.

And for better stability in the
bead area, we added a new lower
sidewall design.

This improved sidewall design,
together with the reinforced
sidewalls. gives you responsive
steering.

Although the new Wrangler LT
rib radial is designed for use on any
axle position, it can be used in pairs

just on the steer axle. It can also be
used on all of the axle positions of
the vehicles you may tow.

The Wrangler LT is available in a
wide variety of widths, sizes, and
load capacities, up o a maximum load

capacity of 3,042 Ibs. per tire.

But no matter which size you
choose. you'll get the benefits of a
strong, smooth-riding radial that has
been engineered to bring you the
sounds of silence.

The best surprises are
quiet surprises.

Out on the highway, and over the
long haul, the new Wrangler LT will
come as a very pleasant, quiet surprise.

We also believe that you'll be
pleasantly surprised by the traction

the Wrangler LT gives you.

You can see the new Wrangler LT
radial at your Goodyear dealer.
Where you will discover that some of
the best surprises are quiet surprises.




ELECTRONICS

BY STEPHEN A. BOOTH

have much
to thank Ni-
kola Tesla for
—not the least of
which is our sys-
tem of delivering
electricity, known
as alternating cur-
rent. The inventor
and engineer who
lived from 1856 to
1943 also proposed
the idea of wire-
less  transmission
of electrical pow-
er, and it's likely
that someday the
juice will flow via
beams of electro-
magnetic energy.

One litt]e-
known invention
of Tesla's was his
Chamber of Living
Lightning, It's the
bagis for a new
type of living room conver-
gation piece called Eve Of
The Storm, from Santa
Moniea, California-based
Rabbit Systems,

Sealed within the 8-in.-
dia, glass globe is an elec-
trode and a combination of
rare but harmless gases,

They interact to stage a
lightshow of blue and ma-
genta rays, whose move-
ment and intensity varies
according to the type of ex-
ternal stimuli and the
amount of electrical dis-
o re you select,

By adjusting the fre-
quency control on the unit's
G-in.-tall black base, you
can generate a subtle show-
er of colored light or a tur-
bulent lightning storm. The
forces within the globe re-
spond to touch, voices or
music. Place your hand on
the chamber and streams of
illumination rise up and fol-
low your movements. As
you speak, lightning vi-
brates and trembles within
the chamber, Play musie in
the room and the lights un-
dulate and dance in sync
with the sound.

Eye Of The Storm (£180)

The Lava Light Returns

Eye Of The Storm, by Rabbit Systems, re-
to sound and touch with lightshows.

is # lot more dynamie than
the lethargic “lava light"” of
the 1960s—and certainly
more interactive with its
owners, It's sure to break
the ice at parties, but zince
it depends on AC eurrent,
keep candles and a whoopee
cushion handy.

Hea eight
Contender

What's heavier than Jerry
Cooney, shorter than Mike
Tyson, and has the reach of
Bonecrusher Smith? No,
it's not a Kenyan mountain
ape, but you'll need a gorilla
or two to carry Mitsubishi's
new 37-in., high-resolution
TV home from the store, [f
you could buy it, that is. |

Combined with its pedes-
tal stand, Mitsubishi's XC-
STI0C tips the scales at 304
pounds and stands 5 ft., 8
m, More impressive is the
display quality of the 37-in.
diagonal cathode-ray tube.
It packs 640 lines of hori-
zontal resolution and 480
vertically.

Thanks to its 110° deflee-
tion angle, the cabinet is
only 29 in. deep. That's not
a lot deeper than a 25-in. di-

agonal set—but the 37-in.
sereen provides 80 percent
mare viewing area.

Mitsubishi's new heavy-
weight contender is yours
for $10,000. That purse
might lead you to suspect
that the XC-3710C is not
really intended for watch-
ing the Friday night prize-
fights in your brother-in-
law's rec room—or even
down at the loeal bar. Actu-
ally, the monitor was devel-
oped for industrial and com-
mercial use, especially
those applications which in-
volve a computer, suchasin
computer-aided  design.
For this reason, the moni-
tor automatically operates
at pny vertical seanning fre-
quency from 40 Hz to 75 Hz
(TV and video run at 60 Hz
in the U.5.).

Though the XC-3710C
does more than most of us
now need or can ever af-
ford, some of its attributes
will trickle down to home
sets in the years to come.

Large tube sizes will be- |

come more widely awvail-
able, and horizontal resolu-

Mitsublshi’s $10,000 TV has a 37-
In. superhi-res screen.

tion in the neighborhood of
450 lines will be a must onee
the new Super VHS cam-
corders and VCRs (Home
Video, page 21, June '87) go
on sale here,
Featherweight
Class

As nice as it might be to
dream of a 37-in. tube TV,
something smaller

and |

You can bulld Heath's feather-
weight F-in. color TV from a kit.

more affordable is Heath-
kit"s 9-in. color set. You can
even build it vourself—in
three nights, according to
Benton Harbor, Michigan-
based Heath.

The featherweight GR-
9009 runs on AC or DC
power, so0 it can go where
you go, Its quartz-con-
trolled electronic tuning
locks onto the exact VHF
or UHF frequency you
choose, and eliminates
moving parts. You can se-
lect a channel directly via
pushbutton, or scan up and
down,

Other features include a
built-in whip antenna, a re-
tractable carrying handle,
earphone and glarehood for
outdoor use,

Internal components of
the GR-9009 include large-
scale integrated circuits
—and most boards are
preassembled. A built-in
crosshateh  generator for
aligning the TV gets vou up
and running all the faster.
The kit costs $250 and can
be ordered by phone: (800)
203-0570, or (G16) 982-3411
if you live in Alaska or
Michigan.

DAT Update

In our nation’s capital, the
air is still hot from the bat-
tle of words over Digital
Audio Tape (DAT). As re-
ported in our exclusive
hanis-on evaluation (Digi-
tal Audio Cassettes, page
106, July "87), the music in-
| dustry is lobbying for an
P ease e b e 16)
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First
Truck Stereo
Kicks Bass.

Introducing Pioneer’s
Truck Riders: The first
exclusively for trucks.
Understand, this isn't a car
- stereo attached to a pair of car
| speakers. This is a complete
| truck sound system designed
to work as one.

It all starts in the dash
with a tough, 50-watt, impact-
And it comes out of specially
it even reaches your brain,
it's been fine tuned by Pioneer
innovations like Super Bass,
Stereo Wide, and Frant/Rear
Blend Control. The result: Your
cab literally explodes with
crystal clear sound.

Pioneer’s tough new

5o ahead.




are up to 20% off the regular price” Powered by the
15 Lawn-Bov two-Cycle engine, these machines

I

are built to last. Bat these prices won't

a Lawn-Bov 1400CL trimmer on sale, toa. With

SAVEUPTO

Pick up

optional vacwum and blower attachments, it5 the

most powerful way to cean up thas fall.

import ban on DAT decks that do not
have a circuit to prevent the record-
ing of compact dises and other copy-
protected programming.

Until Congress decides what it does
or doesn’t want to do—something not
likely to happen this year—most Ja-
pan-based audio companies remain
equally indecisive about selling DAT
recorders here. An American compa-
ny, however, has decided to take the
bull by the horns and be the first to
make the technology available to
American hi-fi buffs.

That company is the venerable
Marantz, always one of hi-fi's pio-
neers. The Chatsworth, California-
based firm is celebrating its 30th anni-
versary by introducing its DT-84 in
October, by which time it should have
Underwriters Labg' blessing on the
DAT recorder.

“In our partisan way we believe
that the recording industry may be
naive and shortsighted in its view of
taping,” said Marantz President Jim
Twerdahl, in a statement delivered at
this summer's Consumer Electronics
Show.

“Not only have the courts consis-
tently sided with the public's right to

I

1
| f

INLAWN=-BOY’S FALL
CLEAN SWEEP SALE.

Now through October 31st. Lawn-Bov® lawn mowers

LT

LAWN-BOY

America’slong-nvmang badition.

“Zal

record for its own personal use, but it
van be argued that the ability to copy
amd disseminate information has
greatly broadened everyone's mar-
kets,” he said.

Although it is likely that other hi-fi
makers will follow Marantz's lead,
Twerdahl said the company is pre-
pared to go it alone.

“Even if there is no prerecorded
software, and even if there are legis-
lative barriers, we will proceed with
our marketing plans. If need be, we
will litigate ours and our customers'
rights to present this new technology
without restrictions,”

Way to go, Jim. If the electronics
companies had been afraid of their
own shadows back when the "Beta-
max Case" litigation sought to pre-
vent home video recording, we
wouldn't have VCRs and cameorders
today.

The position established by Mar-
antz has already prompted activity on
the DAT front.

As we go to press, sources tell me
that four other manufacturers have
submitted DAT decks to UL for test-
ing, as a prelude to sale,

Needlecraft

One of the most critical components of
a hi-fi system, and one of the smallest,

ol albeslew oo riary s
A-Lai gl it N Errwye £

PR, mubeee] Aamime ( af gurrs i

arberationt, AMoilin. 1N 34010

15 the stylus or “needle” that exhumes
music from its resting place in the
grooves of a record. Inevitably the
tdlay comes when that needle needs to
be replaced—and then vou learn how
big a pain in the neck that tiny splinter
ean be,

Often, loeating the right replace-
ment stylus (or even the entire phono-
cartridge) can be difficult—especially
so if you bought your stereo in 4 de-
partment store or appliance shop,
which isn't likely to stock the range of
replacement parts you'd find in a full-
service specialty hi-fi retailer.

Help is on the way, in the form of a
national franchise called Needle In A
Haystack.

The Washington, I).C.-based chain
stocks more than 1200 replacement
needles and cartridges for record
players, plus numerous accessories,
Additionally, the company performs
repairs on audio and video compo-
nents of all kinds and brands.

That's a useful service, especially
when your equipment is no longer un-
der the manufacturer's warranty—or
if the manufacturer has moved on to
oblivion.

To find the Needle In A Haystack
franchise nearest to you, or to pur-
chase directly, call toll-free (800) 365-
3506, -~
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Train with NRl for a high paying

career servicing

WAL

oomputers.

IHSCOVERY LAB—Llsing &,
vy corvdmact and test
circuits e those ased

DIGITAL
LOGIC
PROE—
Simplifies
aralyeing digital
circail operation.

Get started now by building this
fully IBM PC compatible computer

Now you get it all . training for America’s
fastest growing career opportunity . . .
traming to service all computers

training on the newest total computer
system, the Sanyo 880, Only NRI can give
you the well-rounded training you need,
because only NRI gives you a complete
computer system , . . computer, monitor,
disk drive, software, even test instruments
like a digital multimeter and logic probe to
work with and keep. It all adds up to
training that builds the knowledge,
competence, and ability you need to
succeed as a computer service specialist.

Get inside the newest, fully IBM PC
compatible Sanyo Microcomputer

As an NRI student, you'll get total
hands-on training as you actually build
your own latest model Sanyo 880 Series
computer from the keyboard up. It's fully
IBM PC compatible and, best of all, it
rins programs almost twice as fast asan
[BM PC. As you assemble the Sanyo 880,
you'll perform demonstrations and

experiments that will give you a total
mastery of computer operation and
servicing technigques. You'll do program-
ming in BASIC language—even run and
interpret essential diagnostic software.,

Understanding you get only
through experience

You need no previous knowledge to
succeed with NRI. You start with the
basics, rapidly building on the fundamen-
tals of electronics with bite-size lessons.
You perform hands-on experiments with
your NR1 Discovery Lab and then move
on to master advanced concepts like
digital logic, microprocessors, and
computer memories,
Learn at home in your spare time

You train in your own home at your own
convenience, backed at all times by your
own NRI instructor and the entire NRI
staff of educators and student service
support people. They re always ready to
give you guidance, follow your progress,

and help you over the rough spots to keep
you moving toward your goal.

100 page free catalog tells more. ..
send today

Send the postage-paid reply card today
for NRI's 100 page catalog that gives all
the facts about computer training plus
career training in robotics, data com-
munications, TV/audio/
video servicing, and
many other fields. If
the card is missing,
write to NRI at

MeGraw-Hill Continuing Education Center
3939 Wisconsin Avenue
Washington, DC 20016

We'll give you tomorrow



FREEWHEELING

BY WADE HOYT

Thl' long-awaited intro-
duction of 4-wheel
steering is upon us with the
19858 Honda Prelude, At
low speeds, the rear wheels
steer in the apposite direc-
tion from the front wheels,
making the car more mi-
neuverable and cutting its

4ws: Will It Stick?

You'll still know it's a Pre-
lude. But it's longer and
smoother than the 87T mod-
el. The front enil looks very
much like a mimature Fer-
rari A08GT, though you'll

wonder where the engine
went (it's midship in the
Fervariy. By leaning the en-

lude countersteer 5.3,

turning cirele from 34.5 fi.
to 514 M, At highway
speeids, the rear wheels
steer in the same direction
a8 the fronts, Fiving adided
stability to cornering, lane
changes amd other high-
speed maneuvers,

Even without 4ws, the
'BR Prelude is very impres-
sive, The new car's styling
won'l canse any confusion.

Rear wheels of 'B8 Honda Pre-

| gine backward 18°—as op-
posed to a 15° forward tilt
on the "ST—and using Hon-
da's wnigue  double-wish-
bone front suspension in-

stead  of the towering
MacPherson struts, Hon-
ida’s designers have been
able to achieve what they
proudly call an “engineless”
look, The rear roofline has
BMW overtones.

A longer wheelbase gives
rear-seit pUssengers an ex-
tra inch of legroom, al-
though most adults could
use g 4= to G-in, streteh,

Two engrines are offered,
both with identical 2-liter
blocks, The base 5 model
has dual carburetors, a sin-
gle overhead eam, three
villves per evlinder amnd 104
hp. The 51 version has dual
overhead cams, four valves
per evlinder, fuel injection
and 135 hp,

31 performance is right
up in sports car country
with i to Gl times of 8.5 see-
onds, the Vimile in 165

seconds, cornering forves of

A8 Goand a top speed just
over 125 mph.

The most striking feq-
ture, however, is the 4-
wheel steering, which s
available only in a 31500
package that includes alloy
wheels, power door locks
and bronz-tinted window
glass. Compared to some
other carmakers, Honda's
ull-mechanical dws system
is elegantly simple and dev-
ilishly clever,

A shalt runs [rom the
front steering rack to a see-
ond steering gearbox be-
tween the rear wheels (see
drawings below ), This cen-
ter shaft is driven by the
rack and terminates in an
eccentric (or offset) shaft

that forees a planetary gear
around inside an internal-
Looth gear.

As the planetary gear
climbs the sile of the inter-
nal-tooth gear, a stub shafl
operstes o stroke  rod,
which is attached to the tie
rodls for the rear wheels.

The motion of the stub
shaft is the sum of the mo-
tions of the eccentrie shaft
and the planetary gear,
When the steering wheel is
first turned, the planetary
gear rotates in the opposite
dlirection and the stroke rod
moves Lo one side.

But az the planetary gear
continues to elimb up its
1Irllth:'1| ladder, the stroke
roid begins to move in the
opposite direetion,

Thus, when the steering
wheel iz turned a little bit,
as it is at high speeds, the
rear wheels turn in the
spme direction as the front
wheels. However, they
cannot turn more than 1.5%,
which is quite enough at
high speed, As the steering
wheel continues to turn,
the rear wheels first come
back to the strajght-ahead
position, then steer in the
opposite direction to a max-
imum of 5.:3°,

The system is not actual-
Iy speed sensitive. The the-
ory ig that, at high speeds,

{ Please furn i pucnipe 221

i

Central shaft operates clever planetary rear-steer gearbosx.
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OF MONEY LEFT OVE R

At a price of only $6399, the Isuzu P'UP is
the lowest priced import truck in America.”

But about the only place we made compro-
mises was the price.

We certamlvdldntcave in when it came to
the payload. It’s capable of cmrymgnver I,lﬂﬂ

pounds, more than enough to handle
from a load of bricks to a loaded n




&2

Look for genuine Wiss® snips in the
specially marked pack and get a genuine
leather carry pouch worth $3. Absolutely
free. Now at participating hardware @

k=g

stores and home centers.

(Cooperlools)

The difference between work and workmanship.
BREWER-TITCHENER CAMPEELL SOVERT CRESCENT LUFKS ' NIERAILL NICHOLEON"
FLUMBE HLPORTER TURKER WELLEN wWind-wisP' wiss’ muUme”

FREEWHEELING
{Continued from page 20)

you don’t turn the wheel very much,
while at low speeds you do. Since
you've got to turn the steering wheel
246° before the system switches over
from one direction to the other, there
isn't much chanee of that happening at
high speed. But there is a possibility
that a driver, all crossed up in a skid,
will turn the wheel more than 246°
trying to recover, and find the rear
wheels working against him,

Driving the 4ws Prelude is differ-
ent enough to make a sensitive driver
uneasy at first. You can feel the back
wheels doing something you're not
used to, and even though they're do-
ingsomething good, it takes a while to
gain confidence in the car.

At low speeds, the extra maneuver-
ability allows you to make U-turns
where normal Preludes require a K-
turn. You can worm your way in and
out of impossible parking spots with
ease, once you remember to allow for
the extra-short turning radius.

Snaking through an obstacle
course, &e quick-steering Prelude
gives you the eerie impression that
you're driving a fork lift. In high-
speed corners and lane changes, the
4dws car is definitely more stable.

Off the test track and out on the
open road, however, the differences
between the 2ws and 4wes becomes
more subtle. The standard Prelude
chassis is so good that it's hard for
even a professional test driver to tell
the difference between the two ver-
sions, The average driver will wonder
why he spent the extra money. That's
not to say that the extra money was
ill-spent. Four-wheel steer gives you
about a 10 percent increase in corner-
ing ability and, therefore, safety. An
inexperienced driver will get the most
benefit from it, being able to improve
his time through a EFaium much more
dramatically than a pro.

We're going to see a lot of 4ws cars
over the next few years. Mazda's new
626 has it, and Mitsubishi is next in
line. Nissan and Toyota have proto-
types running around. It's certainly
going to top the goody list for a while,
right up there with 4wd, turbos and
digital instruments. Whether 4ws
will be a lasting benefit, like dise
brakes, or just this year's talking
dashboards, remains to be seen. M

Mazda 626 4w ls
speed sensithve.
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Save Gas, Save Engine with “POLY”

The following introduces one of the
most fully tested and proven gas saving,
friction-reducing engine treatments ever
to reach the market!

The Secret Is “Poly™

“Poly™ is short for polytetrafluoroethylene
(TFE), the slipperiest substance known to
man. (1981 Guiness Book of World Rec-
ords). Petrolon Corporation, makers of
Slick 50, invented a way to permanently bind
this slippery chemical to your engine with
one treatment. Just one quart of Slick 50
can reduce engine friction, increase gas
mileage and horsepower and reduce engine
operating lemperature, causing your oil and
engine to last longer. . . plus it reduces
metal wear, defraying costly overhauls.

Years of Testing and Use
Have Proved it True!

Slick 50 has been thoroughly tested in in-

laboratories and out on the road:

The March/April 1982, p. 35 issue of
“Consumer Digest” magazine stated,
“Slick 50 does reduce engine heat and ordi-
nary wear, and our informal tests indicate
that it will improve gas mileage by about
2 or 3 miles per gallon.”

One of the country's most respected re-
search institutes reported applying a power-
ful ultrasonic cleaning process to a Slick 50
treated engine and were surprised at its per-
manence, “We actually expected the Petro-
lon Slick 50 TFE Resin coating to also be
removed, but later found it was still there,”

“Dune Buggies & Hot VWs" magarine
April 1983 issue records the results of their
one year testing of Slick 50, “We can indeed
say scicntifically that Slick 50 does work,
and that it does reduce engine wear! . . . for
the price of one treatment when compared
to engine rebuild, we feel that you'd be
money ahead using Slick 50"

The Federal Aviation Administration has
fully accepted a similar product for aircraft—
Slick 50 Aircrafi Piston Engine Treatment
(FA.R. #3349). This FAA endurance test
simulated 1400 hours of engine use.

The power technology laboratory at a
leading southwestern university stated,
*Slick 50 does increase horsepower and
decreases fuel consumption in tests done at
the university.”

The Space Shuttle Columbia uses the
chemical “poly™ in its gears and bearings
because it is the only chemical lubricant
which can withstand the heat and corrosive
elements of space.

Perhaps most dramatic of all is a torture
test overseen by the Automotive Services
Council for Pennsylvania and shown on
WTVE television. Three cars with 75,000
to 129,000 miles on them were treated with
Slick 50. Six months later the 0il was drained
from each vehicle, and the cars driven with-
out the oil plugs for about a half hour. The
waler temperature never rose and the en-
gines sustained no apparent damage.

GAS AND DIESEL ENGIN
1US. QUART/.946 LTER

There isn't room here to tell you about
the dozens of other tests proving that Slick
50 is everything we say. However, if you're
still skeptical, send $2 .00 o cover printing
and postage costs, and we'll send you de-
tailed test results plus actual letters from
users who report how Slick 50 saved their
engines and saved them money!

It's Easy to Treat Your Engine

A few minutes before oil and filter change,
add the engine Mush you get free with each
order o clean out the engine. Let the engine
idle for 5 minutes. Then drain the oil, change
the filter and add the proper amount of oil,
less one quart. Add one quart of Slick 50,
drive for 30 minutes, and leave it in the crank-
case for at least 3,000 miles. As the engine
operates, the oil carries the “poly™ between
the parts where it is burnished into the pores
of the metal.

Only One Treatment Necessary
It's permanent, so you do it only once,
not each time you change oil. One quan of
Slick 50 will treat all standard 4, 6 and
8-cylinder gasoline and diesel engines.

Works with Most Qils

Slick 50 will work with all petroleum-
based oils and all synthetics compatible with
petroleum-hased oils with the exception of
graphite oils. However, once an engine is
treated, you can go back to a graphite type
if desired.

4 Ways Slick 50 Saves You Money
Your actual percentages may vary depend-

ing on your driving, vehicle condition,

weather and geographic location, but no

matter whal your conditions, Slick 50 can:

1. Increase mileage

2. Increase horsepower (small economy
cars and large RV's really need this)

3. Reduce operating temperatures, thus in-
creasing the lubrication and life of the
oil and engine

4. Minimize or eliminate costly overhauls
by reducing engine wear

Up to 90% of the engine wear on a car
can be caused by lubrication starvation cars
experience when first stanted before the oil
begins to circulate. Slick 50 can eliminate
this problem for less than the cost of two
tanks of gas.

Slick 50 Will Not
Affect Your Warranty

Slick 50 is suspended in an excellent grade
of petroleum oil which meets or exceeds
every manufacturer’s engine warranty re-
guirements. In addition, this oil carries an
American Petroleum Institute service classi-
fication SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

Use Slick 50 for 3000 miles. If you don't
notice an improvement in engine perform-
ance, return your invoice with a short note
telling why, for a prompt full refund — no
questions asked.

Profit from Selling
Slick 50 Yourself

Here's an opportunity to make handsome
profits, Having such solid test resulis from
major institutions make Slick 50 easier 1o
sell than many other products. Free dealer-
ship information is sent upon reguest.

For purchase or further information
call toll-free 1-800-525-8624, ext 9 (in
California 1-800-233-9559) or send to:
Progressive Energy Corporation, 253
South Bent Avenue, #B-1, Dept. PMO8T,
San Marcos, California 92069.

Yes, | want to improve my car's performance
and save my engine — rush me risk free

[J One Slick 50 at $3885 + $4.00 shipping
and handling. CaM Aesidants add 6% Sales Tax

L1 Give me free shipping and handling for my
order of 2 or more at $38.95 each.

[ Check [1COD [ Visa/MasterCard
Card #

Exp. Date

Nama

Address
(Give straaf address i posaitie for UPS delivery)

City________ State____ Zip

Progressive Energy Corporation
255 South Benl Avanue, #8-1. Depl PMSBT
San Marcos, California 82068
CALL NOW, TOLL FREE 1-800-525-B624.
IN CALIFORNIA, TOLL FREE 1-800-233-9559,

=1887 Progressve Energy Corp




CAR CLINIC

BY MORT SCHULTZ

Don't Be A Whiner

lpurchased a new 1986
Nissan Maxima, but it
wasn't until the day after [
took delivery that [ heard a
whine coming from the
automatic transaxle, espe-
cially noticeable between
43 and 47 mph.

The dealer replaced the
speedometer cable, which
hasn't helped. Now a fac-
tory representative tells
me he can do nothing, be-
cause the noise is “commer-
cially acceptable.” Do 1, or
do I not have trouble?

FRANCIS ). BALOY
TAMARAC, FL

Of course you understand
I'm taking a shot at this
with the car 1300 miles to
the south of me. But if that |
transaxle whine is like oth-
ers P'vecomeacross in Maxi- |
muas and also Stanzas, nah, |
you don't have trouble. But
neither is what you do have
“commercially acceptable,”
whatever that means. [f |
your Moxima is like others, |
the noise is being made by
mismatched frionsaxle out-
put and idler gears.

The factory rep may have

1 that the speedometer cable

krnown this, but tried to get
off the hook, because at the
itme he drove the car, there
was no solulion.

There is now. It's in the
form of a new matched out-
put and idler gear set avail -
able under part No. 31493-
21X55. In making the
switch, the dealer will need
new idler-gear taper and
oulput-shaft outer bearings
fpart No. 31491 -21X00), an
output-shafi inner bearing
{part No. 31488-21X01)
and preload adjusting
shims (part No. 31499-
21X00-21X22).

Before he proceeds to tear
down the transaxle, there's
a less drastic procedure that
should be tried, Maybe it
will help the Maxima avoid
major surgery, Mind you,
it's only a possibility. But
the dealer should see to it

is riy fusted, At-
tached to the cable is a hunk
called a mass damper. It
should be loosened and slid
up or down until its edges
fall on the two lines, ealled
the middle lines, scribed on
the cable.

Out, Out
Damn Spots
The Pontiac dealer can't offer
a solution for stopping spots
the size of quarters from
forming on the outside of the
windshield of my 1986 Pari-
sienne. They develop when
the air conditioner is on and
get so bad | have to use the
windshield wipers to remove
them. Must I put up with this?
PEGGY HARRISON
VIDOR, TX

What you describe is not
really that odd. The same
thing happened to me a few
years ago in Florida when
driving a rental. Large-size
water spots developed on the
outside of the windshield
when [ had the air condi-
tioner on, because the ambi-
ent temperature and hu-
midity were oppressive.
Being curious, I checked
and found that the car’s de-
frost doors weren't closing
tight. This allowed cold air
to blow on the hot wind-
shield and condense. The
sun's rays  refracting
through the moisture was
visihle to me as spots. If you
have your dealer readjust

Elnm 3
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It's A Clean Machine

Changing the oil filter always leaves a big
mess because the oil filter dribbles oil onto the
side of the engine block and anything else in
the vicinity, no matter how careful you are,
To avoid having oil drip on hoses and wires
laying beneath the oil filter as you replace the
filter, drape plastic over exposed parts like

electrical wires
will get saturated, slick plastic wrap won't
hold oil. It will slide off into the drain pan you
have on the ground under the filter. Who says
things have to be complicated to work?
Thanks for the tip go to reader T, E. Steven-
son of Sophia, North Carolina.
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and hoses. Unlike a rag that

the defrost doors in your
Pontiac, I'll bet the spots
won't appear.
Ford's Warranty
Commitment
I'n last month's Car Clinic, I
began a discussion of the
new long-term warranties
with a rundown of GM’s po-
sition. It's now Ford's turn.
The Ford warranty which
began with the 1987 models
is split into basic coverage,
powertrain covenige, emis-
sions conirol system cover-
age, and corrosion coverage.
Here are the highlights:

®Basic coverage, umbrel-
las all parts of a car or light
truck for 12 months or
12,000 miles, whichever oc-
ctrs first. Excluded are tires
feovered by the tire manu-
facturer), parts and labor
needed for maintenance un-
der the maintenance pro-
gram outlined in the owner
guide, and parts subject to

wear and tear {for

example, windshield wiper
blades, brake linings and
pads, and clutch linings).
There are several factory-
installed systems covered
fora full 12 months regard-
less of mileage. They are the
radio or radio/tape deck, air
conditioner, heater, rear-
window defroster, heated
outside rearview mirror,
and electrically  heated
windshield.

oPowertrain coverage
lasts for six years or 60,000
miles, but don't get confused
about this. The powertrain

| comes under the provisions
| of the basic warranty for the

first 12 months or 12,000
miles. When the basic war-
ranty runs out, the power-
frain warranty takes over
foran additional 60 months
or 48,000 miles.

The second owner can
have the remaining portion
transferred to his or her
name by sending a filled-
out “Request to Transfer
Powertrain Coverage” form
and $I100 to Warranty

{Please turn to page 26)
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After 9 years of advancing
the science of radar warning,
we have quite a following

I! imitation 1S the sincerest form of flattery,
then Escort and Passport are easily the world's
most admired radar detectors.

And if imitation were the same as duplica-
tion, then there would be other equally capable
detectors. OQccasionally you hear of Imitations
“just as pood as” Escort and Passport, usually
from someone trying to sell you something
cheapar.

The experts are unanimous

Mo matter what anybody says, there s, in
fact, no detector on the market that's “just as
good as” Escort and Passport. And you needn't
take our word for it In 1987, three respected
magazines have published comparison tests of
radar detectors.

What Car and Driver says

In April, Car and Driver rated Passport high-
est of nine miniature models, saying, "At $295
direct from the factory, it's the most expensive
plece of sectronic protection in the group, but it's
worth every nickel in rogdgoing peace of mind.”

What Roundel! says

In June, Roundel ranked Passport and
Escort first and second respectively in a com
parison of 14 detectors. About Passport the
author said, "It remains the State of the A,
a true quality product, American ingenuity at
its best” Regarding Escort, |t is an excellent
detector in its own nght and continues as a
pacesetter in the detector market.

What Popular Mechanics says

In July, Popular Mechanics rated Escort
first and Passport second in a group of 11 brands.
The magazine concluded, “Clearly, the Escort is
the best radar detector around. The best of the
minis was the Passport..”

i's FREE:
In Every 19BT magasine 1esl of rader detecions, Escort angd
Passpodt havn Deen rated highest. Soe for yoursel?. For complete
copies of thie Tests (nof excerpls or selecied quoles], showing
rankng of all brands, pest call us 1od fres.

T
Money

hAy 1387

99 THINGS THAT AMERICANS MAKE BEST

BRAL ol Bese wilels avaslabile US -oidde

s e clearly superionr o their ivereas oom
peetibr, nvers helmingly domimate their markets
o ane s ounstanding or novel thai they have
nek wiell-knavam international counterpan. %9
Esaoin anl F.l\\pllll wre (he onily mdar

detector o make the lm.

What we say

Escort and Passport stay at the top of the
experts’ ratings year after year because, by
dafinition, the imitators are always behind. Qur
ENEINeers work constantly to kengthen detection
range, and when they make a breakthrough, we
rush thatl improvement inlo production.

Still, early warning means nothing if the
warning is false. That's why—a year ggo—we
added Alternating Freguency Rejection (AFR™)
circuitry, designed specifically to ignore the
Rashid VRSS collision warning system.

Said Car and Driver, “While other makers
have spent their energy on funny features or
zoomy styling, CM has found a way to Improve
function in a quiet and systematic way, Such
innovation is the mark of a leader, and we ap-
plaud Cincinnati Microwave for its eagemess to
head off problams befons they become problems.”

Our anti-Rashid circuitry demonstrates our
commitment to the highest radar warning tech
nology. We think the fact that the imitators
dor't have it demonstrates their commitment too.

Right here in Cincinnat]

Qur attitude is unigue in another way, We
keep all of our engineenng, assembly, sales,
dnd service in one location so that we can
respond quickly to our customers. If you have
questions, nead senace, of want to order, just
call toll free

We sell direct to our customers only, Orders
in by 3:00 pm eastern time go out the same day
by UPS, and we pay Tor shipping. Overnight
delivery is guaranteed by Federal Express for
only $10 extra,

Satisfaction guaranteed

If you're not entirely satisfied within 30
days, return your purchase. We'll refund all of
your money and your shipping costs,

For the anly radar detectors “just as good
as” Escort and Passport, please call toll free.

Ordar Today

TOLL FREE...800-543-1608
{ Mon-Fri Bam-11pm, Sat-Sun 9:30-6 EST)

i 'r
| 7 D ]
| E ¥ E’c"fl::nlgm

By mail send to address below. All orders
processed immediately. Prices slightly
higher for Canadian shipments.

Pocket-Size Radar Protection $298
| Do res. e §16.23 tam )

ESCORT

RADAR WARNING RECEIVER
e |

The Classic of Radar Warning $245
(Dhio Res. aod §13.48 cas |

Cincinnati Microwave

* Department GEBAT
One Microwave Plaza
Cincinnati, Ohio 45249.9502

€ VBT Cincatnas: MhCr e, ing



Essential
Tools
For Your

Garage.

The right toaks for the job are
within rezch when you include Ber-

GHAS BLAST

OCTANE

CAR CLINIC
(Continued from page 25)

Transfer Headquarters, FoMoCo,
P.O. Box 27130, Detroit, MI 48227.
The form is available from this agency
if you can’t get it from a dealer. Third
and subsequent owners don’t have this
option. However, if they buy the vehicle
within two years or 24,000 miles of its
manufacture, the powertrain will be
covered. e
Engine parts cove the power-
train warranty are the cyli block,
heads and all internal parts, mani-
folds, valve-train parts and valve cov-
ers, engme seals and gaskets, turbo-

ﬁei and associated  parts,
flyw mp and oil pan, water
pump, cams hmmg-dnumnw

ﬁm! nents and cover, u;ﬁd‘?ﬂd ;ﬂ&'lil'l&
wemnn pump tnes. I'rans-
ion/transaxle covered are

parts

th: case, all internal parts and m.h
and gaskets, clutch cover and housing,
and torque converter and housi

Axle and drive cove; are
front andlor rear axles and all
internal parts, driveshaft and univer-
sal joints, transfer case and all inter-
nal parts of 4-wheel-drive vehicles.

Note: Be aware that when you take
your vehicle to a dealer for repair un-
der the powertrain warranty, you are

i

Easy Enough

Our "Car Care Tips" usually advise you
to do something. This one recom-
mends that you do nothing.

If an investigation of a harl:l—tuvstnrt
engine reveals that
tuuledandms&ne]msmedmﬂmﬂ
you don't have to change the oil and
replace the filter despite what you may
be told. A higher authority says, "Gas-
oline in oil boils off at relatively low tem-
peratures and will have no detrimental
effect on engine performance. Chang-
mg oil and oil filter as a result of fouled

sparkplugs is not necessary.
the higher authority? Chevrolet! Just
be sure that you've corrected the origi-

" Who is

nal and that when you start

i the car, you drive around long
enough to warm the engine up fully and
boil off the excess fuel.

responsible for paying the first $100 of
cost unless the part that’s being re-
paired is covered by the emissions con-
trol system warranty,

*Emissions control system coverage
is divided into two warranties: the
emissions defect warranty and the
emisgions performance warranty. The

POPULAR MECHANICS = SEFTEMBER 1987



emissions defect warraniy assures
that your vehicle meets the emissions
regulations of the EPA for a period of
five years or 50,000 miles. The parts
and systems covered under this are the
airffuel feedback control system and
sensors, heating element for an electric
choke, altitude compensation system,
deceleration controls, certain spark
control components, fuel-vapor stor-
age canister, liquid rand as-
sociated controls, fuel-filler neck res-
trictor and filler cap, PCV valve and
oil-filler cap, EGR valve, spacer plate
and associated components, Ther-
mactor air pump and associated com-
ponents, pulse-air valve and associat-
ed components, catalytic converter,
electronic engine confrols, sensors and
swm:ﬁes and emissions-related hos-
hmg brackets, tubes, gaskets,
ser:r-f-s and connectors used by the
systems I have just listed.

The emissions performance war-
ranty covers vehicles that are regis-
tered in states where the state or your
local government has an inspection
and mainfenance p m that meets
EPA mqu:remmﬂ part of the
coverage does not cover vehicles that
are tested af a high altitude, but are
certified to meet emissions standards
ondy at sea level,

The term of this warranty is two

years or 24,000 miles. Parts covered in
addition to those listed above include
components of the carburetor or fuel-
injection system, components of the
cold-start enrichment system, distrib-
utor components and ignition -control
COMPOnents.

#Corrosion coverage applies to body
sheetmetal panels. If corrosion does
not cause holes, the damage will be
repatred under the terms of the war-
ranty for 12 months or 12,000 miles. I
corrosion causes holes, damage will be
repaired for a period of six years or
100,000 miles.

Let me warn you about something
concerning not only the Ford warran-
ty, but also GM's {see Car Clinic,

24, Aug. '87) and ChryslerlA

{look owt for it in next mun:hsl:a:(.hn—
ic). I can hit only their highli,

every provision, So read ,ﬁe urmeni
carefully. If you don't, you may

that you aren't covered for somet t'ng
you think you're covered for, because
you did something or failed to do
something in violation of the terms aof
the agreement.

DO YOU HAVE A CAR PROBLEM?
Sust ok Mot abow! i, Send posr gisestion fo the
Car Efiine, Popeelar Mechanivs, 220 Wes! 5704 31,
New Yord, NV roese. Whide fetters cawned be
rsisivereed inefinetiadly, piviblems it miv of geserl
interest wild be discnssed iv Mhe cofumn

SERVICE TIPS
® There's a recall on 1984-85 Ford/
Mercury cars (not light truck) equip-
ped with a 1.6- or 2.3-liter engine.
Ymn'ﬂmenurlnveaﬂuckﬂmm-
nition (TFI) module that's causing
hard starting, poor performance or
die-out while running. See a dealer.
As long as the car hasn't surpassed
50,000 miles, a new module will be
installed at no cost. You've got unil
"89 with an '84—until "90 with an "85.
® Do you have a 1985-87 Chevy M
van with a 2.5- or 4.3-liter engine and
throttle-body mjection that suddenly
stalls and won't start? Save yourself
needhﬂsdnmu:mtshydmmmg

® Are you upset with the way your
imported 1987 Dodge Raider or Pow-
er Ram 50, both with 4-wheel drive,
shifts pears? Refer your dealer to
:I'SB 21<10-87 on how to modify the

mput gear.

® Don't take as normal a slow-return
ing or not-returning-all-the-way
brake pedal in a 1982-87 Pontiac
6000, Simply add a new washer (part
No. 10087739) between the eyelet
end of the brake booster pushrod and
brake pedal, and lubing the pushrod
as described in TSB 87-5-4.

Make life miserable

tnr hurglars

w=w= Protect your home with

_-. % Kwikset's new

\ Superior Duty
Deadlock...and make §
#-, your home safer with
..~ afree Automatic

Night Light!

Kwikset introduces two new deadlock models

that give your home and family solid security

at an affordable price.

Our new Superior Duty Deadlocks provide a variety of extra

protection features including a 1" deadbolt with steel insert that

resists sawing. Installation is simple and easy and they can be

keyed alike to any Kwikset entry lock for one key convenience.

FREE Automatic Night Light for added home safety.

With every specially tagged Superior Duty Deadlock you buy,

you can send for a free Automatic Night Light (suggested retail

value $6.25). It goes on at dusk, off at dawn.

Greater security with our new Superior Duty Deadlock,

grealer safety with the free

Autornatic Night Light.

Look for this special

2-for-1 Kwikset offer

wherever you buy

fine hardware,

{Mo. 870)



INSIDE DETROIT

BY JIM DUNNE

Mazstang In Disguise?

the way it has been

Fiero Limo

[t comes as no surpnse to find
that Pontiac is searching for
ways to attract more Fiero
buyers. Since the 2-seat
sports car was introduced
three years ago, sales have
fallen off dramatically—down
from a high of about 100, 000
in 1984 to an expected 50,000
this year.

There 15 no reason for Pon-
tiac to panic at these numbers
since a successhul low-priced
sports car should sell in the
40-to-50, (H00-per-year range.

stll, Pontiac wants (o
make certain that Fiero sales
fall no further. That's why you
see design proposals like this

Stretch Flero 4-seater
Iz no joke at GM.

one for a 4-place maodel.
Building a stretch Fiero is no
problem. The unique body
construction—steel  under-
structure capped with plastic
body panels—and midship en-
gine placement are ideally
suited to easy body changes,

But building an attractive
shape in a 4-place layout may
be more difficult, as you can
gee from this spy photo. If the
proposed design is given the
green light by GM manage-
ment, the Fiero 4-place will
be one of the most unusual
cars on the road. In recent
times—since WWIll—no 4-
seat midship-engine car has
been sold in North America.

sportster still under wraps. .

Fnrd will probably not call this Mazda sports car the
Mustang, but up to now that's

identified. The front-drive, 4-seat fastback was designed
by Mazda, but will be built for sale by Ford in the U.S. |
Mauzda plans to produce the ecar at a new assembly plant in |
Flat Rock, Michigan, just 20 miles from Ford’s headquar- |
ters in Dearborn. Ford owns a big chunk of Mazda, so the |
hookup between the two companies is a natural. While the
body and chassis are based on Mazda's 626, Ford will sup-
ply the 2.3-liter 4-cylinder engine. ;

Anyway, the word going around Detroit is that the new
car could carry the Mustang nameplate. But that seems
less likely as time passes, since Mustang is a revered name
at Ford, and many officials within the company want to |
reserve it for an all-Ford produet.

Don't be deceived by the pizza delivery truck shape. The
spy photo shows false panels on the hood, front fenders and
the rear that disguise the sleek lines of this fastback cou-
pe—a common practice at foreign car companies.

Not For Lee

You might think that Lee la-
cocca, chairman of Chrysler
Corp., couldn't wait to drive
the Countach, the superhot
Italian sports car that came to
Chrysler as part of the pur-
chase of Lamborghini. Just for
the thrill, if nothing else. But
you'd be wrong, lacocca told
me that the low-shung 2-seat-
er is "too tough to pet in and
outof . . . itis not a runabout
that you take down to Great
Scoit! (supermarket) to pick
| up groceries.”

slhigital-instrument  pan-
els. At least for now Mer-
cedes will stick with the ana-

i log  instruments that use

moving needles on circular

| gauges.

Lamborghini Countach needs
more room in the seat for Lee.

No Wire Wheels

At least, not on Mercedes,

“They don't look strong
enough for our cars” says
| Bruno Sacco, styling chief of
the German luxury cars.
! “That doesn't mean they're
not strong enough. They just
don't have the look of

der the Mercedes.” Other
styling no-nos that Sacco
won't allow:

#lnmatched wheel-open-
ing shapes, like fender skirts

oWhitewall tires, unless
the tires become bigger, need
the white stripe to “lighten up
ther appearance.”

oHidden headlights that
would make Mercedes look
Iike a number of other cars,
("“Headlights are an essential

will remain uncovered.”)

strength that I want to seeun- |

on the rear, none on the front. |

part of Mercedes design, and |

o old desi

In the future though, Mer-
cedes probably will go to elec-
tronic gauges that either imi-
tate analog types, or to
television-screen  readouts
that deliver lots more infor-
mation to the drnver.

Bruno Sacco hkes the de-
sign of these non-Mercedes
cars: Fiat Uno, Ferarni BB,
Ford Taurus, Those that Sac-
co savs do not measure up:
Jaguar XJ6 (too much like the
) and Cadillac Al-
lante (“Too close to the 16-
year-old design of our SL.
That's not the fault of Pinin-
farina, but of GM’s manage-
ment who wanted Allante that
way' ).

. Ford Barchetta i
| Ford is preparing another

small sports car for the 1.5,
this one code-named SA-30
or Barchetta. To be bult in
Australia by Mazda, the caris
a 4d-place convertible that
uses Mazda's 323 drive line
and chassis.

Styling is all new, and bor-
rows more from the Ford tra-
dition than Mazda. The over-
all shape is a boxy wedge,
something like the TR-7. In
appearance, the Barchetta
looks smaller than either the
Mustang or the new Mazda-
Mustang, and word is that it |
will sell at a price well below |
those two., Ford plans to in-
troduce that car in the U135, as
a 1989 model sometime next
SUMmImer, !

Break In

Car theit is a problem in Eu-
rope too, And the car compa-
nies are trying to make locks
more secure. To make the
new Scorpio's locks more se-
cure from theft, Ford uses

i plates rather than tumblers.

Az a test, according to Jackie
Stewart, Ford of Europe
managed to get the services

{ Please turn o poge 30)
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The First-Ever Star Trek
Collector Plate — Issued in a
Limited Edition

The powerful scence-fiction drama
of Star Trek has entrafiad millions for nearly
two decades. And from the very begin-
ning. the Science Officer of the Starship
Enterprise, Mr. Spock, earned the admi-
ration of millons with his superior intelk-
lect. cool demeanor. and intriguing Wul-
Can BppeEarance

Mow the legendary Star Trek series
and the popularity of Mr. Spock have
inspired the first-ever Star Trek limited-
edition collector plate. Suse Morton
well-known portraitist of celebricies,
has been commissioned to creabte
this mmportant new first 1ssue for The
Hamilton Collection, in association with
Ernst Enterprises

M. Morton has captured the very
essence of Spock in this colorful true-to-
life portrayal,” said Bjo Tnmble, a Star ek
expert. And “Mr. Spock” will endure for
genarations, because this portrait is fused
Lo a gleaming, BY:" fine porcelain plate

The coveted imited-adition status
15 assured for "Mr Spock,” since it will

be limited to 90 firnng days. To document

the issue for future generations, each
plate will be hand-numbered and accom-
panied by 8 same-numbered Certificats
of Authenticity
Mr. Spock” premienes & coliection of

gight fine porcelain plates portraying the
man characters of Star Trek. You will have
the guaranteed right to own &l subse-
guent issues at the original issue price
of $29 50 each. But you will never be
under any obligation to acqure any fur
ther plates

Furthermore, you may ordar “Mr
Spock” with absolutaly na risk. Under The
Hamiltan I:l_'l.r-r,r ion 100% Buy-Back
Guarantee, you may return any plate
within 30 days of recept, for a tull refung

Because of the milions of Scar Trek
fans and plate collectors who want "Mnr
EF.!L'ILI': demand has been guite strong.

0 please return your application today
1;r' The Hamilton Collecton, 2550 Begency
Sguare Blvd., PO Box 44051 L.l.an:kaaun-
ville, FL 32231
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Protect your wood and metal possessions with new Rustmaster® primers and
paints, and Woodmaster” stains and varnishes. New formulations make them the
best metal and wood protection you can buy. Look for them at leading retailers.

Your enamels, stains and finishes should be this good.

INSIDE DETROIT
(Continued from page 28)

of an out-of-work, in-custody expert
(jailbird) to try to break into a new Scor-
pia. “It took him 1% hours to solve the
new locks, " says Stewart.

“But," he added, “we're not as enter-
prising as Americans. We haven't dis-
covered the quick way—a brick through

the car window. "

Overcharge

Ford's work on the supercharged V6 en-
gine for the 1989 Thunderbird ran into
some unexpected problems, Seems the
supercharger develops too much power
for the engine to handle easily. One ma-
jor problem occuwrred when the crank-
shaft journals cracked as the engine was
run under full power. The cast-iron parts
were beefed up with more metal, and
that seems to be all that was needed.

“We get as much power as the 5-liter
HO V8 puts out [about 225 horsepow-
er],” reports one Ford insider. “Our new
V6 was not designed for all that. But it
was not a major change. We still use only
two bolts, instead of poing to four balts,
per bearing. "

Bigeest difference between the new
3. 8-liter V6 supercharged engine and the
current turbocharged 2.3-liter type is
low-end torgue, report Ford insiders.

30

The new engine has the power of a V8
even at low speeds.

Runs Like A Rotary

John Deere is jumping into the rotary-
engine business in a big way. The farm-
equipment manufacturer just introduced
14 rotaries of different displacements
ranging from a tiny 0. 7 liter (40 cu. in.) to
mammoth 34. 7 liters (2100 cu. in.). De-
signed primarily for military use, the en-
gines offer the traditional rotary advan-
tages of small-package size and few
maving parts, plus the ability to unon a
number of different fuels including gaso-
line, diesel, alcohol and kerosene. Deere
hopes to install the rotaries in light air-
craft to start with, then would expand to
seagoing and land vehicles like assault
chips, tanks and APCs.

Two-Stroke Comeback?

There is a chance that a car of the mid-
19905 will use a 2-stroke engine if devel-
opments by Orbital Engine Co. of Aus-
tralia work out for production. Orbital is
the company that has introduced what it
calls a pneumatic fuel-injection system
that allows 2-strokers to run with as
clean exhaust as 4-stroke types.
Presently, aside from the unigue rota-
ry engine used by Mazda, all automohile
engines use the 4-stroke design. Advan-
tages of the proposed 2-stroke are

lighter weight and less cost per horse-
power output. Two-strokers are said to
be smoother running as well, because
each cylinder fires twice as often per en-
gine revolution as a 4-stroke type. Ina 3-
cylinder engine, for example, finngs per
revolution would be as frequent as those
in a 6-cylinder design.

Key to the clean exhaust of the Orbital
technique is a fuel injector that mixes air
and fuel together in the injector, ina 3-to-
1 ratio, before the mixture is delivered
mto the combustion chamber,

The premixed charge tends to keep
droplets of fuel separate for a longer
time, so that they burn more completely,
and are not exhausted from the engine as
raw fuel.

Russians Coming

A new freedom from central mdustrial
planning in the U.S.S.R. has encouraged
the Lenin Komosomol Motor Works in
Moscow to consider exporting the new
Maoskvich 5-door hatchback to the U.S.
in 1991, First, theyll have to come up with
a new engine that meets Amernican emis-
sions specs. Talks have been going on with
Volkswagen to design 1. 8- to 2-liter gas-
oline and diesel engines. But hold your
deposits: Plans to mtroduce an export
version of the new front-drive Moskvich
in the European market this fall have al-
ready been put off until January, ™M
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Now you can
have Lifetime
Securityina
CASH business
where you can
easily make up

to $200.00 per |

day and more

Find out how ... __
... send NOW for your \&e

FReE Lifetime Security Fact Kit

Your FREE Lifetime Security Fact Kit tells you
how to make $18.00 to $30.00 an hour in your own
Foley-Belsaw Full-Service Saw and Tool Sharpening
Business, Your FREE Fact Kit explains how you can;

— be your own BOSS!
— work full time or part time, right at home.
— 0 work you enjoy and take pride in.

— pperate a CASH business where 90¢ of every
dollar you take in is clear cash profit.

And it is so edasy to learn. Foley-Belsaw gives you
all the facts and instructions, No previous expericnce
or special training is necessary. All you need is the de-
sire and ambition to be your own boss. Foley-Belsaw
tells vou everything you need to know to be
successful.

There's plenty of business where you live to keep
you busy. It doesn’t matter whether you live in a big
city, small town or a small farm community.

You'll quickly be able to develop the skills necessary
to earn a steady income. You'll be able to sharpen all
types of saws, garden and shop tools for home, farm
and industry.

Profits from your Foley-Belsaw Full-Service
Sharpening Business can provide. .

... CASH for future security or supplemental

income

... CASH for travel, vacations, fishing trips

... CASH for the things you've always wanted!
And you’ll be able to set your own hours and not

have to worry about layoffs and strikes. There are no
franchise fees. Best of all—age or physical condition
is no barrier—any age person can succeed.

You can be like Steve Taylor of Brookville, Ohio,
who told us:

“... the first year I grossed §21,000.00."
OrJames B. Jones, of Albuquerque, NM who reported:

“This past summer my sales and service amounted
to almost $6,000.00 a month.”

But you've got to get the FACTS before you can
get started. So WRITE NOW for your FREE Lifetime
Security Fact Kit. It's yvours to keep with NO
OBLIGATION. ETK::::“ STy

Nansss City, Mo. moﬁpm

FREE
\BELSAL /

LIFETIME
SECURITY
FACT KIT
3an E#IHI‘* it
Enacas by, Ma.
[]1YES, | want to know more! Please rush

my FREE Liletime Secunty Fact Kit
Mo obligation

Address

ity Stain Iip

|
!
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WORKBENCH BASICS

BY ROSARIO CAPOTOSTO

Cutlery

KLT.chE!‘l knives are argu-
ably the most used and
abused tools in the home,
Therefore, thevy become
dull quickly. Household
seissors fare no better in
the struggle to stay sharp,
However, a few properly
executed strokes over a
sharpening stone will keep
vour knives and scissors on
the cutting edge.

There are various sharp-
ening stones available, |

prefer an aluminum-oxide
atone Lhat's coarse on one
side, fine on the other.

Sharpening »

L R g

Push the knife across a well-olled sharpening stone while holding
the blade at the same angle as the original cutting-edge bevel.

Lubricant is important
when sharpening to float
away metal and abrasive
particles. I use special hon-
ing oil, but you can get by
with mineral oil or 3-in-1
machine oil.

Slide the blade, cutting edge first. simulta-
neously across the stone and sideways in or-
der to hone the entire length of the biade. the same angle throughout the process.

|11mlaythcbhd-eﬂatonﬂ:buknﬂm¢
stone. Draw the blade lightly across the
|nmturmm:|nthnmadehynllng.

12

Flip over the knife and repeat the stroke in
the opposite direction. Be sure to maintain

When sharpening scissors, place the stone on
a large wood block or at the edge of a work -
bench in order to provide clearance.

If a blade has lost its cut-
ting edge completely, re-
form the edge on a coarse
stone, Then, hone the cut-
ting-edge bevels on a fine
stone, Most knives, howev-
er, will just need honing. To

start, apply oil to a fine
stone and hold the blade flat
on the surface. Now tilt the
blade until the cutting-edge
bevel meets the stone.
While holding this angle,
slide the knife forward
across the stone, Also, slide
it sideways to hone the en-
tire blade length. Flip over
the blade and draw it across
the stone in the opposite di-
rection. Continue alternate
stroking until it's sharp.
Knife blades that are ser-
rated on one edge can be
sharpened, as shown.
Touch up the serrations
with a needle file and then
remove any burrs with the
stone.

To sharpen knives serrated on one side only,
first touch up the serrations with a needle
file. Hold the file at the proper angle.

-

Hoid the cutting edge flat on the stone and
draw the sclssors across at a slight angle. Re-
peat several times for each scissor blade.
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This IS your brain,

this Is drugs,

this is your brain on drugs.

Partnership For A Drug-Free America 7 NY.NY 10017




qualify

41 Ways to help you

for the job you want

Get Your Associate in Specialized Business or Technology
Degree or Career Diploma at Home in Your Spare Time

mirrmational € errespaniicnie Schmls
Oiploma
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CENERR PO B CHLE STLINE=

Geta
Career Diploma
ora ¢

that con change
your life for

the better!

The decision to invest your time, energy and money preparing for a new
career is not a simple one. Yet it may well be the most important decision you
will ever make. It can offer you the opportunity to qualify for the job you
want... more money, more security and a better way of life.

* Buisirsas M‘nngmrri! * Accoui n.hrrE
* Business Management with Option
in Marketing * Business Management
with Option in Finance * Mechanical
Engineering Technology * Civil Engi-
neering Technology * Electrical Engi-
neering Technology * Electronics
Technology ® Computer Program-
ming * High School = Catering/
Gourmet Cooking ® Medical Thental
Office Assistant  Microcomputer
Repair = Auto Mechanics » Bookkeep-
ing * Hotel/Restaurant Management ®
Drafting » Veterinary Assistant ®
Travel Agent » Air Conditioning &
Refrigeration = Electronics ® Secre-
tary ® Electrician ® Police Sciences »
Art ®# Small Business Management =
Interior Decorating » Wildlife/Fores-
try Conservation ® Legal Secretary «

diging = Gun Eepair « Motoreycle
Repair ® Surveying & Mapping = Fit-
ness & Nutrition ® TVIVCR Repair®
Child Day Care » Legal Assistant »
Photography * Diressmaking &
Design ® Journalism/Short Story
Writing

[hiesel Mechanics ® Fashion Merchan-

At ICS we've spent close to a hundred years training people for exciting and
profitable careers in a wide variety of fields. From our beginnings in 1891, we
have expanded our curriculum to include hundreds of different courses.

Over the years we have become a world leader in training for business, industry,
science and technology. In fact, the IC5 training method has proven so
successful that over 9,000,000 students have enrolled and close to 2,000 American
corporations have chosen ICS training for their own employees including
Bethlehem Steel, Union Carbide, Mack Truck and International Paper.

Mail Post-Paid Card for Free Facts

you don't wait for the next semester to
start—you can start anytime!

Self-Paced, Individualized Studies
Choose either an Associate in Special-

ized Business or Specialized Technaol- Learn from MIIIHI Home s“.’,r
ogy Degree Program or get career- makes it ﬂﬂfﬂuﬂfﬂﬁ career
specific training leading to a Career fraini wal i

Diploma. Train for an entry-level job ng you really want

Our staff guides you throughout your
program. Whether you're preparing
for an entry level job or management
career, whatever you need to complete
your training is included with your

or continue your studies and develop
supervisory skills. With ICS you learn
at home—no time wasted traveling to
class or waiting in lines. Study when
and where you choose. .. go at your

* These are 4-Semester Programs

course at no extra cost!
If card is missing, write directly to:

own pace, You're in a “class of one]’ so

Leading to a Specialized
Associate Degree in Business
or Technology.

Many programs san be

completed in less International Correspondence Schools

than 18 months!

x SINCE 1891

Scranton, Pennsylvania 18515 Dept. PBS97
R Subsidiary of National Educstion Corporation

00T




OUTDOORS

Tour De FourTrax

lt was hot enough to become welded to Lhe padded seats
of our new Honda Foreman FourTrax 4xds, and we

were exhausted. The reason was that we had just spent
| twodays wringing ont these off-road workhorses, clawing
glick rock, and erawling near-vertical obstacles on one of
the most grueling trails in Utah's Canyonland desert.

Now it was time to eut loose. About 5 miles from camp,
three of us decided to push back
, the thumb throttles. We took
the steepest obstacles in Second
gear, boulder-strewn stretches
in Third, and red-sand flats
wide open in Fourth.

but we found out how easily
these ATV 4xds can eat up
pieces of forbidding Southwest-
ern moonscape.

And it was legal fun.

Honda's 600-pound Foreman
@ FourTrax is designed to be a

| versatile workhorse vehicle,
It's torquey single-cylinder, 4-
stroke, 350-cc engine pushes
out 25 hp and can Low E50
pounds. Large front and back
carrier racks tote as much as 200 pounds. This load capaci-
ty makes it ideal for farmers, ranchers, hunters and fisher-
men. Still, when all is said and done, a lot of Foreman
| owners are going to use them exactly the way we did—

The FDﬂ‘.'I'I'l;‘t FourTrax can
make a big splash due toits
snorkel-type air intake.

| roaring off into the outback. We took our 4xds to Hole-in- |

the-Roek Trail, near Bluff, Utah. Pioneers carved this
torturous trail in 1879, Putthing 1.7 miles per day through
the harsh but beautiful landscape. We were there two and
a half days and covered more than 80 miles, guided by Dale
Lemmon of the Searchers, an adventure/video company
from Cortez, Colorado.

We were able to do this be-
cause of the Foreman's out-

Fully loaded carriér racks
don't affect Foreman's

sure lnqg‘uness.

.

-.L“‘

BY JOE SKORUPA
- { -mm _ e

We didn't win any trophies, |

i, —

standing stability and trac-

tion, Its full-time 4-wheel |
drive with limited-slip front |
differential, front and rear |

drum brakes, and fat, deep-
lug tires make it as sure-
footed as 4 mountain goat.
Its automatie eluteh and 5-
speed transmission (with
super low and reverse)
make it easy to operate in
any conditions.

The only complaint, and a
small one, is that the choke
lever gave evervone a sil-
ver-idollar-size  bruise on
their left thigh. The choke
lever should be moved
above the handlebar.

The Foreman FourTrax
costs $3800. This may seem
like a lot for an ATV, but
the Foreman is one off-road
machine that eats up tough
terrain that would normally

slow down or stop most |

larger 4x4 vehicles,
Performance by ATVs is
not the issue on most peo-
ple’s minds, however. The
1ssue here is safety. Fore-
man FourTrax d4xds are

\ large, powerful machines

that take considerable skill
to use. If riders obtain
proper instruction and fol-

| low certain rules, they can

be safe. Remember to al-
ways wear a helmet, eye
protection, sturdy boots

. and gloves, never drive on

paved roads, adjust weight

| n turns and on uneven ter-

rain, never carry passen-
gers, and never put your
feet down in turns (the rear
tires will run them over).
This isn’t & kid's toy, but
adults can have a blast.

new  possibilities  in

small-boat deslgns.

Building
PC Boats

It's not news that some PM
readers design and build
boats. Few, however, doiton
home computers like Enrique
Enriquez, of Medley, Florida,
and John Lockwood, of Port
Townshend, Washington.
Enriquez is currently build-
ing a self-designed, 31-ft. wa-

| ter scorcher that ncorpo-

rates  hull and power
breakthroughs that may push
his boat up to 200 mph.

Lockwond is  presently
markeling a self-designed,
plywood-kit boat called the
Queen Charlotte, a Green-
land-style sea kayak.

Both men did their design-
ing on home PCs. Computer
programs with similar capabil-
ities have been around for
years, but they were run on
main-frame computers, put-

ting them out of reach of most |

home  designers. Now,
thanks to new software start-
ing to appear on the market,
this technology is becoming
available to anyone,

It took Lockwood only
about an hour to design his
hard-chined kayak. He did it
by entering nine critical points
of reference on his PC. His
program, called AutoEX-
PAND, which Lockwood de-
signed, is used in conjunction
with AutoYACHT, by Coast
Yacht Design, of Surrey,
British Columbia, in Canada.
It wisually tells him whether
or not his hull is developable,
Once he designs a develop-
able hull, the program pro-
duces full-scale, unsprung

{ Please turn o page 39)
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The V-8 powered Sebring 5000 -
The Duke - inspired by the 1939 Jaguar S5-1(Mk ! rally Austin-Healey reproduction.

The Saxon - 1962 Austin-Healey reproduction. The Duchess, inspi red by p 1952 MG-TD,_ .“‘.

Why Is Building Your Own Classic
Roadster So Much Fun?

f you're looking for an exciting offers a ten-day money back quality quality, listen to the experts:
Ipmjccl for the whole family, you guarantee. “The Sebring's construction and fir
can't beat the satisfaction that comes are rypical of Classic Roadsters'
from building your own Classic Roadster.  One Of The Most Respected standards. In a word — great. "’
Our kits provide tremendous learning Names In The Business Petersen’'s Kit Car. ''Its combination
experiences as well as beautifully Don’t take our word about our of big car comfort, elegant styling and
finished automobiles. Your solid engineering may make the
friends and neighbors will be For details, call toll-free Duke a new industry standard for

i 1-800-437-4342  memE ™

. part of a handful of manu-

you prefer to write, use the
convenient coupon.

On The Market ; s fmurfrj who are changing the
We put a lot of effort into our | Please send me complete details on the Classic | face of the kit car industry."’
kits, so you won't have to. We've | Collection, Enclosed is $3. I am most interested in: | Hi Perfnﬁunnce Cars ’
spent more on research and | Ll Easy-to-assemble Kit [ Factory-Built Auto I ¢
development than anyone else in | [ Profit opportunity information (82 additional) I Give Us A Call
the industry. Our design staff has | Name | Thousands have already
over 100 years cumulative | Address - | discovered the satisfaction that
experience. I B:‘ g State Zip | comes from building your own
With our kits, you'll do no 1 E'.':nfngm;-hrmr Jr ) I automobile. You can too! To
ﬁbﬂrgl:-lssin;g or pail'itilig. It"s all {Coupon muf be commpleted tn process information request] | g..c[ mﬂ-&. or for more informa-
done for you before your kit 'i tion, call us toll-free today. If
|

|
1 2 1

leaves our factory. And it's done | LIHSE'“? Roadsters, Ltd.
r 1617 Main Ave., Fargo, ND 58103

——— — I . S S — - - — ——

s0 well that Classic Roadsters i



OUTDOORS

(e froon page A7)

panel shapes that can be used to make
templates of the pattern.

Readers interested in producing a PC
boat design first need a PC with a mini-
mum of 640K worth of memory. Then a
graphics board and a pen-plotter. And
finally, vou need AutoYACHT ($1850)
and AutoEXPAND ($2000).

Though it may seem pricey, this ad-
vincement in design technology repre-
sents an exciting breakthrough that 1s
likely to have a dramatic effect on the
future of small-boat designs.

Dive Data Console

Handheld computer-data units are about
to arrive on the scuba-dive scene, but for
now, current technology provides af-
fordable, electronic units that perform
multiple and highly accurate functions.

Case in point 15 Dacor's Electronic
Ihve Console, which has a depth indica-
tor, bottom timer and compass in a con-
vement handheld unit.

Time, depth and di-

rection are packed
in diver's handheld
electronic comsole.

The digital depth indicator is accurate
to plus or minus 6 in. at any depth up to
206} ft. The surface interval timer begins
counting when the diver surfaces and
continues for 12 hours after the last dive,
The bottom timer starts counting when
the diver descends and stops when he
ascends to 5 ft.

Other functions of Dacor's Dive Con-
sole mclude maximum depth indicator,
current depth indicator, dive counter,
battery mdicator, thermometer, analog
pressure gauge and 3607 swivel. Price is
around 34000,

Sharp Fishing Tool

After a few hours of angling, vour boat
usually more resembles a messy hase-
ment than a lean-and-mean fishing ma-
chine. Rods, tackle, hooks, lures, food

POPULAR MECHAMICS = SEFTEMEBER 1987

and tools get scattered around and, more
aften than not, there comes a time when
vou need something and can't find it

The Line Sickle, which is a multifunc-
tional tool that attaches to a fishing rod,
can help reduce the severity of this re-
current problem. It cuts lines, sharpens
hooks and hones knives, and it can only
be misplaced if vou lose vour favorite
rod. Because it weighs Y9 ounce and
flexes, it won't interfere with rod balance
or action.

The Line Sickle, which can also be
mounted on a boat seat, gunwale or rod
holder, 15 a convement, space-saving
fishing tool that costs about 39,95, PM

A blade and sharpening stane are combined
in this cleverly mounted fishing toal.

nﬂ

Makers of the World Famous T-50 Staple Gun

Now Brings You A Full Selection

Of Professional Quality Fastening Tonls
For All Your Fix-It Fastening Needs!

[ =g
CELECTRO-MATIC)

Model E'IE:-
Electro-Ma
Electro-Matic Model T-50XP
o | rrstome Yoy |
EEEIEW Attachment & Fasteners
GUN 750, TF.50M, or F35 Stapie Gm
FLusH | g
Tagtening load!
EXTENDED NOSE Exully slipy on front of Staple Gow!
Permits saxy faniening in v IR Ty T eey—
recessed arpas, close cormers, - e = -
aned wkber hard-le-gel-al places e |
with pie-podni sccuracy! i 'i |I - T & n | %

qurq’n wsrrws, malls, rvets, anchnes
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Professional
Aiftomatic Lever Fowid
HOT MELT GLUE GUNS

Etrctranic Solid State
Hi-tmpact Wi Termp Houring
w i Tpes ol Giow Stin avadiabie
= Uues 17 or 4 Glur Stix
= Cond ranfoored hewdie
* Imterehamgradle mrrhe
* Rranable storape bas

Model RH-200
Professional

.

= Light weight
-I.In:-ltl-_ndﬁhlh fﬁzzrmiilfrms
* Builtin Drig Tray. §tand -mtmﬂmWﬁhmmr
Maodel TH-508 Thumis Fesd ::ﬁn-l iy T
* Comferiably vieyl grig .
”““ - i Model RL:100 Light Dudy

ARROW FASTENER COMPANY, INC.
271 Mayhiil Strest, Saddle Brook, NJ 07662

In Canadn: Jardel Distribulors, Ing., 6505 Metropolitan Bivd. East, Montreal H1P 1X9 Quabec
Avaitable al all leading Hardware, Home Center, and Discount Department Stores everywhers.



PHOTOGRAPHY

BY STEPHEN A. BEOOTH

he  point-and-shoot,

autofocus rangefinder
camera owes its success
and popularity to its sim-
plicity. Line up your sub-
ject, release the shutter
and  presto—you’ve
ol your picture.,
The camera has fo-

cused for  you, deter-
mined the correet shutter
gpeed and aperture, and
even fired the flash if need-
ed. The 35mm film auto-
matieally advances, too.
This doesn't leave much
for you to do. You ean’t ex-
ert any creative control,
such as select between a
deep field of focus or a
blurred background. You
can't even change lenses. If
you want those ecreative op-
tions, vou've got to go to a
35mm SLR (single lens re-
flex) ecamera. To make
these more attractive to
beginning photographers,
camera manufacturers
have made the SLR easier
touse. The point-and-shoot
alltﬂmﬂtiﬂ-[ﬂ:‘ipﬂﬂuI‘E fE‘.ﬂ.*
ture is built in, in case you
don't want to set shutter
speed and aperture man-
ually,. When Minolta's
Maxxum added automatic
focusing to the package, the

Seeing-Eye Cameras

SLE could offer all the
magic of a compact 35—and
then some. The latest auto-
focus SLEs, the Pentax
aF-1 and Nikon N4004,

Pentax 5F-1 s the first autofocus
SLR with built-in flash and spot-
beam for accurate autolocus in
low-light conditions.

even have a built-in flash.,
Pentax, in fact, calls its
SF-1 the “Arst full-time”
autofocus SLE, because
the inclusion of the flash en-
ables you to use the autofo-
cus feature when ambient
lighting is too low for the

Tips For

autofoeus sensor to fune-
tion on its own (the SF-1
can autofocus in light as low
as  EV-Z2—an
equal to 1 second at £2 us-
ing IS0-100 film). In case
you're wondering how the
8F-1 can foeus in darkness
before the flash is fired, the
answer pops right out of the
camera'’s pentaprism along
with the fash, Just to the
left of the flash head there's
an oval-shaped spotbeam,
whose job it is to project a
light pattern (invisible to
the naked eve) on the sub-
jeet so the SF-1's sensor
can take a fix. Once it does,
the sensor transmits the
distance information to the
SF-1's microcomputer. The
microcomputer, in  turn,
tells the focusing motor just

| how far to move the lens el-

ements for proper focus,
In the field—and even in
dimly lighted inter-
iors—the Pentax SF-1
(body $522) focused quickly
and accurately, even with
long  focal-length  lenses
{there are nine new autofo-
cus lenses for the system,
including five zooms). A
1.7x teleconverter (5140)
lets you adapt 19 earlier
Pentax lenses for autofocus
operation. It will also indi-
cate correct focus (by ash-

EXPOSITE g

N4004 adds sophisticated au-
toexposure to autofocus SLRs.,

ing lights in the viewfinder)
when you manually focus an
acdditional 37 lenses already
in the Pentax line,

The built-in flash and
spotbeam on the SF-1 is a
truly weleome convenience
inanSLR. To get the added
versatility they provide,
most other sutofocus SLRs
require you Lo ecarry and
mount a bulky flash unit.
Another nice touch on the
SF-1 is the nonslip rubber
finish on the parts of the
body you'll grip, and on the
lens focusing rings.

Speaking of convenience,
the 5F-1's top-mounted in-
formation panel uses pie-
tures to give you pertinent
exposure and film-drive
data. For example, the pic-
ture of a running fipure
tells you you've selected
the high shutter speed pro-
gram for action photos. A

Better Pictures

0nemmﬁmuﬁmuemusas
for wide-angle lenses s 1o
squeeze in more left-to-night sub-
ject area when you'ne shoolng in
tight spaces, such as indoors. Tha
ofther common application 5 for
landscapes, whane the wider an-
gle of view enhances the sweap-
ing, panoramic (llusion.

Wida angles, whethar they're
fiwed focal-length lenses (35, 28,
24, 18mmi) or part of a zoom, pro-
duce much grealer depth of field
than a normal (50mm) lens set on
the same aperture ('stop). Be-
cause you have more subject area
in focus, you can get closer to the
loreground subject and still kesp
the backgmund sharp. They also
distort the size melabonship be-
tween close and distant subjects,
giving the close ones a bigger-
than-life look. —Armand Ensanian
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figure posed against a mountain tells
vou the autoexposure program is bi-
ased for small apertures (high fistop
numbers) to get greater depth of
field. A single black box means you've
set the built-in motor drive to advance
a single frame with each press of the
shutter release. A series of boxes in-
dicates continuous-fire operation at
two frames per second. The only thing
the display doesn't tell you is whether
you've set the eamera for manual fo-
cusing, single-shot autofocus (the
shutter won't release until the subject
is in focus) or serve-autofocus (the
lens continues focusing on & moving
subject, and the shutter can be re-
leased even if the subject is out of fo-
cus). Though it would be nice to see
the focus status in the display, you can
probably check the 3-position sliding
switch just as easily.

Nikon's New AF

Nikon's got a second autofocus SLR to
keep its existing N2020 company (Pho-
tography, page 58, Aug. '86), It's called
the N40O4 (5504 with S0mm-{/1.8 lens)
and, like the Pentax SF-1, it boasts a
built-in flash.

We haven't had the chance to give the
N4004 a full, in-the-field workout. But
based on a quick examination, it can be
said that the camera's Decision Master
System is one of the most sophisticated
autoexposure programs available today.
Basically, the camera’s light-metering
system will analyze a composition and
determine whether it would benefit from
some fill-lash—and just how much.
Should you decide against using the
flash, the N4(04 will revert to an f/stop
and shutter-speed combo that gives the
best-balanced exposure for the subject
at the center of the viewfinder.

Nikon also makes some claims for the
N4004's autofocus sensor. Specifically,
the company says that because the sen-
sor has more CCDs (charge-coupled de-
vices) than others, and because they're
arranged diagonally, autofocus should be
faster and more accurate—especially
under conditions (such as paralle] lines)
that make autofocusing difficult. This
sounds plausible, and we'll find out in the
field. Unlike the earlier N2020, there's
no teleconverter that will give older Ni-
kon lenses autofocusing ability when
used with the N4004. You can use the
existing, non-AF Nikon lenses, but only
manually, and you'll sacrifice some of the
N4004's autoexposure tricks.

Contests

There's still time to get World Senes
tickets through Fuji's Home Run Game.
Score a homer with a specially marked
package of Fuji color print film and you'll
qualify for four ducats. Base hits also
earn you a rebate check with Mickey
Mantle’s autograph and photo. ™
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We ook Bt picture an Wule Apprecaten Dwy rght hem a Lyschburg, lennesse

A TENNESSEE MULE is a lot like a Tennessee
whiskey-maker: Good, and stcubborn.

For seven generations in Jack Daniel’'s Hollow

we've refused to budge from a whiskey-making
method called charcoal mellowing. That's where
every drop of just-made Jack Daniel’s is seeped
through tightly packed charcoal before _
aging. And nothing (not even aging) | §
makes it more mellow. So when
folks call us ornery and mule-like,
we're quick to agree. You see, if we
hadn't been so stubborn all these
years, our whiskey wouldn't be

so smoorth.

SMOOTH SIPPIN'
TENNESSEE WHISKEY

Tennessee Whiskey=80-90 Proof=Distilled and Baotiled by Jack Dansed Distillery
Lem Motiow, Proprietor, Route 1, Lynchburg (Pop. 361), Tennesses 37352
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hese aluminum extru-
sions bolt to the end of
your planks to make load-
ing operations simple, safe
and easy. The safety ramp
parts kit permits easy on-

and-off loading of wheeled
power equipment from
your pickup bed. They

eliminated the bump where
the plank is propped over
the tailpate of the truck,
and keep the planks from
squirting out from under
the wheels of your tractor
ordolly. A chart included in

Easy Rider For Pick-ups

Ramparts keep your lawn tractor from pushing the ramps out from
under its wheels while being loaded onto your truck.

the instructions tells how
long a plank you need to
maintain the correct 15°
sglope for various heights of |
tailgate or dock. Also
adaptable as a temporary
wheel chair ramp, the
$39.95 (plus $2 shipping)
extruded aluminum ramp
ends easily bolt to any 2 x
S-in. plank with simple

| hardware included in the

kit. Order direct from Ram-
parts, Inc., 53 Belcher Rd.,
Blairstown, N.J 07825, (201)
362-9137.

Safe Dog will keep your pet
in the bed of o pickap, while
allowing it to move around
safely. The unit consists of
two specially  designed

clamps and 7 ft. of 1-in. ny-
lon strap. The clamps are of
universil design to fit the

Safe Pet keeps your pet from falling into traffic
| during a sudden maneuver while driving.

Down Bo}’r Down side rpils of nearly every

domestic and  imported
pickup, The strap stretehes
from one clamp to the oth-
er, antd has a centrally lo-
eated leash that attaches to
the pet’s collar or hmmess;
This provides a 4-ft. safety
radius. in the center of
the pickup bed,
allowing the pet
to move about
the truck., It's |
22005 plos $2
shipping  from |
Mother & Son
Manufacturing,
P.0O. Box 261175,

| San Diego, CA
2126, (619) 549 |
235, or call your
Humane Society. |

' Elbow Greas;.-

This eomplete car polishing
and washing system utilizes a
powerful electric motor to
drive the serubbing brush and
polishing pad that are includ-
ed. By attaching a garden
hose, water is applied to the
brush. Separate valves for
water and the built-in soap
dispenser permit any desired
combination of soap and wa-
ter. For rinsing, the motor
will give the water a pulsatmg
action to really scrub out the
bugs and salt. Great for floor
mals and wheels, too. After
washing, snap on the polish-
ing pad, and Dyna Shine’s 12-
volt motor will help you apply

The 12-vaolt Scrubber/Polisher
takes the work out of wax jobs.

and buff a coat of wax. It's
about $35 from vour Amway
distributor, Wards, Sears, JC
Penney, True Value and auto
parts storeg, or call Winland
Electronics (507) 625-7231
for information.

How Dry Am 1?

Has vour car been drinking
while drnving? Now you can
test not only for the presence
but for the concentration of al-
cohol in pump gasoline with
Gas Alert from DCS. Even if
vour car runs well on Gaso-
hol, which is 10 percent etha-
mol, it probably will run poorly
or even be damaged by higher
proportions of alcohol. Check
it in just seconds at the pump.
Available at auto parts stores
or direct from DCS, Inc.,
2832 Horsetooth Rd., Fort
Caollins, CO B0526, (303) 226-

Gas Alert tells you how much al. | 3378, It's $6.95 (plus $1.50
cohaol Is in your gas. shipping).
How Full AmI1? | (HOO) 622-6776. Neotech,

High-performance cars and
their high-performance tires
deserve accurate tire pres-
sures. Neotech's $39.95
(plus $3 shipping) digital
gauge is accurate to 0.2 psi,
and beeps when the measure-
ment is displayed. [t reads
from (-to-50 psi, is not affect-
ed by altitude, pressure or

shock and wibration, and has §

unigue changeable adapt-
ers rather than a fxed
chuck. The display
flashes a waming to
alert the user when
it's time to change the
battery. In Texas
call (214) 539-1094, y
or if you live out- &
side Texas f"

P.O, Box 610669, Dallas’ Fort
Waorth Airport, TX 75261, PM
Precision tire gauge, &
accurate to 0.2 e
psi readout, fits
i shirt pocket.
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| found a way to

SELL

PART=TIMIE v

MAKE L=/ 7= INCOME!

earned $7,700 from

eeT worked on an oil drilling crew out west. We drilled 11

wells one year, every one a gusher! But did I strike it
rich? Not on your life—I was paid by the hour and struggled
to feed a growing family. That started me to thinking, "Why
should 1 do all the work while someone else gets all the
gravy.'

"About that time I got injured and ended up having to
move my family to a different area to take a job as a main-
tenance mechanic. That idea of controlling my own destiny
kept gnawing at me. By now [ had five children with extra
expense of about $2.400 a year sending the oldest one to a
speech and hearing center.

"How could a guy like me save up enough meney to start
my own business? To get into most businesses you have to
own a corner of Fort Knox. If] could only ease into a business
without giving up the regular salary | had to count on to put
food on the table. And without making any investment. As
long as | was dreaming, wouldn't it be great to find some-
thing where every single spare time order could bring in
really big extra money.

"Sound like the impossible dream? Well, I had seen a Pace
Products story about a man who earned $4,154.65 on just one
Seamless Spray order. And he didn't have toinvesta penny. |
sent for the free information. Believe me, when [ received
their literature and saw how easy their field-tested sales kit
made everything—I knew it could all be more than just a
dream. | decided to become a Pape distributor. And it was the
best decision I ever made.

YOU NEED ABSOLUTELY NO EXPERIENCE

"Now | haven't mentioned anything about Pace—I've
saved the best for last. As you know, it costs a fortune these
days for schools, hospitals, plants and other commercial
buildings to have roof contractors repair or re-do their roofs.
Pace saves them that fortune—by-passing the eontractor.
The building owner uses Pace's Seamless Spray process to
apply Pace Roof Renewal Sealant right over the old roof. The
cost is so low, the proven results so satisfactory for such
well-known firms as General Motors, American Airlines,
Holiday Inns and hundreds more, that there iz little if any
sales resistance.

"Pace ships the Pace Seamless Spray equipment on Free
Loan. The customer pays only for the roofing products from
Pace. His own men apply it. And the clincher—I would get
my big commissions up front. Paid in advance. Weekly.

"With my mechanic's job, I was able to start out with Pace
in my spare time. | didn't know a thing about roofs, but Pace
told me everything I had to know. They showed me how easy

my first Pace order...plus financial
security in my own business.

1st person story by Tedd Mainwaring

it is to set up a business and keep it running profitably. Sc all
| had to do was go out and find somebody with a leaky roof,
and tell him about Pace products.

"Quite frankly, my first prospect didn't buy. But | made a
call for a school building with a roof the size of a football field.
They called it the "Bucket Leaker,” because every time it
rained they had to put out buckets—in classrooms, hallways,
even the cafeteria—to catch the water. 1 got the job and
made §7,700 on it.

"That school building is now leak-free for the first time in
25 wyears, so they had me do five other roofs with Pace's
Seamless Spray. | was on my way. Today my family and [ are
enjoying a life we never thought possible before—all thanks
to my accepting Pace's invitation to return that little coupon
in the ad [ read.” 2 i

{:l ::L-I =Y \u“mu_.,o.
MAIL COUPON TODAY FOR
FREE FACTS—NO OBLIGATION

Would you like to earn big money, starting out in your
spare time, like Tedd Mainwaring? Would vou like the free-
dom and independence of your own business? It can be yours.
Let us mail you the facts. Simply send in the coupon below
and we'll rush you all the details. There's no obligation. No
salesman will call.

Our field-tested sales kit gives you all the know-how you
need to get into the Pace business, Theres no waiting, no
training needed. And no investment required. You can get
into the Pace business that offers a way to make $1,550 or
more on one sale—even up to £7,700 like Tedd
Mainwaring—and more!

This is your once-in-a-lifetime opportunity. Get all the
facts. Study them in the privacy of vour own home and then
decide for yourself. But don’t delay. Mail the coupon now,

B0 e e e e (N O D M e G S BN BN
PACE , INC., Dept. PM-987

R D
Ia, i
P.O. Box 10925, Overland Park, Ka. 66210

WITHOUT OBLIGATION send free material that tells how
1 can have my own Pace business. No salesman will call.
FLEASE FRINT

Name

Address

City—

Slate Zip
h------------------




AUDIO

BY FRANK VIZARD

Electronic Musical Chairs

Visit different acoustic environments with the Yamaha Digital Soundfield Processor.

omewh ere, BHMEDne
must have asked the
question: "How can we re-
ereate the varying acoustic
signatures of different lis-
tening environments?"
Yamaha decided to an-
swer the question. The re-
sult is the Digital Sound-
field Processor, a machine
that can re-create 48 differ-
ent  acoustical  environ-
ments. The DSP-1 is an
amazing technical achieve-
ment but it is not a simple
answer to the question,
T begin with, full appre-
ciation of the DSP-1 re-
quires three pairs of speak-

amplifier. One pair of
speakers is designated the
“main” set while the 4-
channel amplifier powers
the second set of front
speakers and the rear-
speaker pair. The DSP-1
lists for $850. When you
add the cost of an extra am-
plifier and two sets of
speakers, the investment
can become sizable.

Onee 1 had a G-speaker
system in place, I could be-
gin my examination of the
DSP-1. At first glance, the
component Is unassuming,
Front panel controls are
few. Inaddition to the pow-
er button, there are input
jaucks and level controls that
let you play instruments
such as an electronic key-
board through the DSP-1,
There's also a playback lev-
el dial for tapes as wellasa
tape selector switch with
three settings—one for
normal playback, a second
for recording the acoustic

ers and an extra 4-channel |

third “monitor” setting for

use with a 3-head cassette

deck, The DSP-1's display
panel is to the far right and

15 a little too small for view-

ing from any distance.

The rear panel, as you
might expect, offers a vari-
ety of input and output
Jacks for connecting vari-
ous types of audio equip-
ment. More unusual is the
placement of the balance

| econtrol for the left and right
channels, on the rear panel.
There's also a switch that
enables the DSP-1 to be
used in a d-speaker svstem.
Sound level to the main ste-
reo speakers ean also be cut
10 dB via a rear-channel
switch if necessary.

What is impressive about
the DSP-1 is the new Very
Large Scale Integrated
{VL:3I) circuit Yamaha de-
gigned for the unit. This
new VI.EI chipis able to re-
produce the digitally stored
reflection data Yamaha

gathered from numerous

locations around the world.
(The Alte Oper in Frank-
furt and the Miinster in
Freiberg, West Germany,
were two of the locations
sampled. Yamaha won't re-
veal any of the remaining
loeations. ) The DSP-1 uses
three of theze chips to prop-
erly re-create the 48 differ-
ent acoustic environments
offered by the machine.
The different acoustic en-
vironments or “sound-
fields" recorded by Yamaha
are accessed through the
DSP-1"s remote contral.
The potential listening en-
vironments are incredibly

re-creation of intimate jazz
clubs and mediuom-zized
halls to churches and out-
door stadiums. The DSP-1
also offers three surround-
sound settings suitable for
video applications.

The parameters govern-
ing the acoustic settings
can alzo be altered by ad-
Justing eight different “pro-

MNew Technic autosound graphic equalizer, CY-EQT7, has separate
and different settings for front and rear loudspeaicers.

Yamaha's EQ-1100U equalizes room automatically by using
effects of the DEP-1, and a | microphone to measure signal emitted through loudspeakers.

POPULAR MECHANICS » SEFTEMBER 1987

gram composition factors.”
Effects as subtle as the dif-
ference in starting time be-
tween the original sound
and the reflection can be ad-
justed to your specification.
Some of the acoustic set-
tings have preset varia-
tions as well.

The “jazz club” setting,
for example, can be altered
to feature a live, mellow or
gpacious sound.

The DSP-1 also offers a
“sound effector” mode.
Thiz mode can produce 16

different audio effects.
Echoes, delays, pitch
changes, stereo phasing

and other effects can be in-
troduced into the audio sig-
nal, You ean also move the
sound anywhere you'd like
around the room in a eireu-
lar or front/back pattern.

Lastly, there is a user
program allowing you to
store your own acoustic en-
vironmental data.

In sum, it's all too much.

| Less, perhaps, would have
varied, ranging from the |

meant more. The sound ef-
fector program iz initially
amusing but contributes lit-
tle to the enjoyment of the
music. Operating this sys-
tem with one less pair of
speakers would also be
nice. The various acoustic
settings and the variations
within each are too numer-
ous and, I suspect, of inter-
est to only the most serious
audiophile. The acoustic
difference, for example, be-
tween the “Church” and
“Minster” setting, while
apparent, borders on split-
ting hairs.

The I¥5P-1 is a remark-
able technical achievement
but in this instance there is
gome overachieving at
work. A product like the
DSP-1 has a place in the ay-

dioc  component

chain, I'd like to
see @ product
with a third fewer
acoustic  set-

% tings but which
included

{ Please twrn to 56)




GOLDEN LENEJ

~ Iz oy
st :. A ;J._.,_. - s T -rr-nw e dAan. .. dis . ?}
e sxz) ; New GoldenBlend strikes the perfectBlend of :

taste and tradition. With the kind of tobaceco satisfaction
that could only come from Red Man Land!

THE DAWN OF GOLDEN BLEND
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$300 to replace.®10 to repair.

Now there's a wood filler for the big jobs, indoors or out.

High Performance Wood Filler by Minwax. It won't shrink, ="
crack or fall out. It hardens in 15 minutes and can be e,
sanded, planed, drilled, painted or stained.

If the wood is soft because of rot, <=ran PRiEES >
prepare a rock-solid base with High " ' INWAX
Performance Wood Hardener - :

Send today for our free 30-page

booklet, Tips on Wood Finishing.
Minwax Company, Inc., Dept. PM-097
PO. Box 426, Little Falls, NJ 07424,

High Performance Wood Filler

< MINWAX. .

AUDIO

{Continsed from page 44)

Daolby surround sound for video. It
ghould also be optimally designed for
a 4-speaker system. Then the price
would be more realistie.

High IQ For EQ

Yamaha's D5SP-1 might be the smartest
signal processor ever developed, but
some other signal processors, most no-
tably graphic equalizers, are coming
equipped with lots of smarts.

Graphic equalizers are essenbally
elaborate tone controls that allow you to

46

compensate for the acoustics of an mdi-
vidual room. Drapes and upholstered
furniture, for example, tend to absorb
treble sounds so you might compensate

for this tendency by boosting the high,

frequencies on the graphic equalizer,
Conversely, a lack of sound-absorbing
matenal in a room might cause a boomy
sound, alleviated by cutting the lower
bass frequencies.

A keen ear and a deft touch, however,
are required to operate graphic egualiz-
ers effectively. Furthermore, vou might
want to adjust the equalization according
to the signal source, especially when
shifting from audio to audio/video.

All the hard work and continual adjust-
ing is eliminated, however, by a new
crop of graphic equalizers with enough
built-in brains to do the work for you,
Among the latest is Yamaha's EQ)-
11001, This urut, ke others of its kind,
uses a pink-noise generator operating in
conjunction with a microphone to pre-
cisely measure the audio response of a
room. Once the response i1s sampled, the
EQ-1100U's "Auto Room EQ" takes
over, adjusting each of the unit's 10 left
and nght channel bands accordingly.

The equahzation will vary according to
the type of music being played. The EQ)-
11000 15 preprogrammed for vocal, jazz
fusion and disco music, and there are
four additional presets for programming
additional choices. The EQ-11000 also
has a remote control so that you can
change equalization settings at the touch
of a button. List price 1s 5509,

Perhaps the most unusual of all these
smart equalizers is the Technics SH-
8066, Instead of the adjustable sliders
common to most other graphic equaliz-
ers, the SH-B066 allows vou to plot an
equalization curve simply by running
your finger along a touch-sensitive panel,
The SH-8(66 can store four original
equalization curves in addition to the
three factory presets for jazz, rock and
vocal music. And unlike other models,
you can stack any two preset curves
—say “vocals” on top of “rock™—for
even more accurate equalization. List
price for the SH-8066 is $450,

For those of you who like to fine tune
your autosound system, you might try a
new egualizer from Technics. Unlike
most other equalizers, the CY-EQ77 al-
lows you to separately balance the front
and rear speakers of your system.

The CY-EQ77 is essentially two
equalizers in one, offering seven bands of
equalization for the front and another
seven for the rear. The usefulness of this
approach is indicated by the disparity be-
tween the equalization settings f{or the
front and rear. The front seven bands
can be adjusted at 100 Hz, 200 Hz, 400
Hz, 1.6kHz, 4kHz, 8kHz and 16kHz. By
contrast, the rear equalization settings
are placed at 63 Hz, 125 He, 500 Hz,
1kHz, 2kHz and 5kHz.

Why the difference? In most auto-
sound systems, the speakers reproduc-
g the midrange and treble frequencies
are installed in the front of the car, either
in the dashboard or the doors. Space lim-
itations generally mandate that the larg-
er, bass-producing speakers be installed
in the rear deck. Each of the CY-EQT77's
equalizers, therefore, is optimzed for
each assignment.

The CY-EQ77 offers plus or minus 12
dB of adjustment, and measures just 1 in,
in height. Independent front/rear defeat
switches allow you to isolate each equal-
izer, making the CY-EQ77 a good learn-
ing tool. List price is $250. ™
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NEW!
Introducing

the first new

leveling tool in

100 years.

merawlings”

CTMBINATION
LI=VI:L

Made s 54
U S Palent 04 148 850

1. s a 2. level

B Available in 2 sizes, 12"/2f1. & 201./4K.
B Saves buying and carrying several
iools

W Rugged |-beam design

Thera's hardly a job you can'l use this
revolutionary tool on.

The new mawlings™ COMBINATION
LEVEL is packed with handy featuras that
make ii the friend of carpenters, bricklayers,
boatbuilders, sheet-metal workers, glaziers,
plumbers, siding & roofing workers, alumi-
num installers, wrought-iron and ironwork-
ars, and othar skilled craftsmen. To say
nothing of the home handyman.

Just look at its features: a recessed lock-
ing lever thal operates from either side. It
frees up the pivoting arm to form a 90°
square, 45 miter or any angle betwaen 0°
and 1B0°, Al the hinge is a protractor with
true and complementary angle indicators. It
Iets you read off any angle for any job, from
mofing pitch to plumbing pipe slope; odd-
shaped kitchen cabinets to angled carpet
cutting.

The rawlings'™ COMBINATION LEVEL
is & rugged, precision tool. It's mads from
Borg-Warner's Cycolac” The same miracle
material used extensively in the asrospace
industry.

It’s 5-tools-in-1

For every professional and do-it-yourselier.
So versatile, it belongs in every craftsman'’s toolbox.
So rugged, your great-grandchild will be using it.

Replaces
all these tools.

Pruiiling &
Bcks Jl dny
[eefange

Todal retall value $77.90
You save 527.95

24-MONTH GUARANTEE
againsi materials and workmanship.

T ——

~Fuly-caibeaied mninch, sgle. pheitang and
ol itch markangs {menic ophonal)

-

- -'r

A

¥

L ‘

4. It's an angle-finder 5. It's a rule and straightedge

3. It's a square {and miter)

Inch markings are recessed and painted
for easy-lo-read, lifetime wear. Cut-ouls on
all sades allow you 1o read bubble levals from
any angle,

It you work with metal a lot, or just occa-
sionally, gel the optional, B.F Goodrich
magnatic insan

Just a few of the hundreds of jobs the
rawlings ~ COMBINATION LEVEL
will handie:

al .| Standing
Dot siging S squan e
| | and shesting s 3 bnck and

7 blochiaying

The ingenious new rawlings'™ COMBI- ] O iop B _Ifuﬂﬁ
MNATION LEVEL is so versatile it belongs in =7 floanng, lile. | r\ L laying L
every crafismans’ tool box taipsing | i

Use the revolutionary new rawlings™
COMBINATION LEVEL AT OUR RISK for

20 dﬂYS Use it. Abuse it! If not 100% satisfied, return it for a full refund.

-~
{ G. Rawlings, Inc., 13161 McGregor Bivd., FL. Myers, FL 33807 P2
I @ For credit card Oty ___ 2004, rwiinga’™ COMBIMATION LEVEL(S) & $49.85

arders, call toll-free | Inchsde B.F Qocdrich magnetic insers & $5.00
l 1 -Bnn 367 9623 Q‘l‘p’ 12° /3. I'-|h'l-nll'“ COMBIMNATION LEVEL[S) oz $29.85 I
I fin Fla. 18134337767} Addd 52 m@sa:ﬁﬂm:m Fla mmi.;‘_-.".:;f;m I
Faymesni in | ) check [ money order 1 end reg Drochiure
Visa || Masisresd Toslenclossd S 00 l
I oy Accomrl e TN — I
s Aadss
\Dl LF g This purchase @ for 7] prafessional () home use ;
L o T e e gl



NEW/HOME
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Brehl_(thrnu_gh Chain Saw

u ntil recently, a powerful
chain saw was a heavy,
fatigue-producing tool. But
the new line of Solo chain
saws are engineered for su-
perior cutting power at re-
duced weights,

The Model 647 (shown) is
asemiprofessional chain saw
that offers the serious wood
cutter a powerful, easy-to-
handle saw that is lighter
and less expensive than com-
parable  professional-duty
chain saws. The saw's 2-cy-
cle, 47-ce engine produces

about 3 hp. With a 16-in, bar
ind chain, it welghs approxi-
mately 14 pounds, The saw
has a direct-drive oiler that
lubricates the bar and chain
automatically when the
chain is moving.

Safety features inelude a

chain brake, front and rear E

The saw’s excellent power-to-weight ratio means higher torque at
reduced weight. Model 647 accepts a 14-, 16- or 18-in.-long bar.

hand guards, throttle inter-
lock and vibration-ubsorbing
handle mounts. An electron-
ic ipmition ensures easy
starting and it's equipped
with an oversized muffler to
greatly reduce engine noise.

The Model 647 with a 16-
in. bar costs about 3340 at
Solo dealers. The saw model
with an 18-in. bar and chain

costs about $350. For infor-
mation, contact Solo, Ine.,
Box 5080, Newport News,
VA 23605,

Convertible Handtruck Kit

| Lightweight handtruck Is made
of 1V%-in.-dia. PVC pipe.

The next time yvou're lugging
garbape cans down to the
street, think how much easier
vour task would be with the aid
of this versatile, hpghtweight
handtruck. Constructed of 1%4-
in.-dia. PV pipe, it's available
in kit form. The 14%-n. -wide
% 39n.-tall handtruck comes
partially assembled in three
parts: upper crosshar and han-
dle, middle crossbar section,

tap the parts together with a
mallet. The kit also includes
two 24-in.-long extension bars
that form a cradle for carrying
firewood, newspapers and oth-
er stackable loads. The hand-
truck’s removable extension
bars are installed with bolts and
wingnuts.

The handtruck kit is avail-
able for $59.95 from Pipe
Dreams, Mr. Pida, 10225 Be-
vis Ave., Mission Hills, CA
01345,

Skin-Deep Beauty Of Oak

i w

Colonlal casing [above | has oak
veneer applied to pine maolding.
Ten profiles are avallable in 7-ft.
and B-fi. lengths including inside
comer and base [right |

Solid oak moldings can add a
touch of class to any room. In-
stalling cak moldngs, howev-
er, i5 nol an easy chore.
Warped, twisted stock, knots
and planer marks all add to in-
stallation headaches. Also, you
must bore nail pilot-holes to
avoid splitting the stock.

But now vou can enjoy the
ook of solid oak with easy-to-
install Oakmate veneer mold-
ings. Oakmate is made of long-
grain red oak veneer apphed to
ponderosa pine molding. This
creates a molding that 15 50
percent hghter than cak, uni-

and lower crosshar with wheel
and axle assembly.

The kit comes with instruc-
tions and a canof PVC cement.  Carry a load of firewood easily
Apply cement to pipe endsand by adding the extension bars.
Handheld Leaf Chaser

Blow away leaves, litter and
grass clippmgs from walks,
decks, patios and driveways
with the Sthl handheld, gas-
powered blower (Model BG-
G1AVE). The 9-pound unit fea-

that enables vou to choose the
most efficient airflow for the

job at hand. It's sold at Stihl

dealers for about $179. For
more  information, contact
Stihl, 536 Viking Dr., Virginia

form in quabty, easy to nail and
]]rf:s:a_nded and ready to use for
finishing

Oakmate comes in 10 pro-
files: casing, hase (both in
Ranch or Colomal style),
crown, chair raill, stop, inside
and outside comer and fat
jamb stock, Oakmate is com-
parable in price to solid cak
moldings. For example, a 7-ft. |
piece of Colonial casmg costs
about $7. An 8-ft, Colonil base
is about $10.75.

Contact Gossen  Corp.,
2030 W, Bender Rd., Milwau-
kee, WI53209; or call toll-free:
(B00) 558-BY985.

tures an adpustable throttle

Beach, VA 23452 ™

Lightwelght, compact leal blower
produces strong. broad airstream.
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Start your own money making business! (

Make up to *26" an hour—
even while learning! .z

Get into this booming high-profit business that’s
Easy to learn — Easy to do— Easy on You!

Never before have money-making opportunities been so  pgq EXEI® Included With Your

great for gualified Locksmiths, Now |ucrative regulsr cgﬂ’ Locksmith Training

lock and key business has multiplied a thousandfold as Il BURGLAR

millions seak more protection against zooming crime. ALABRM

Yat there's only one Locksmith for every 17,000 people!
Start Collecting CASH PROFITS Right Away

You're in “business” ready 10 earn $10 10 $26.00 an howr a
few days alter you begin Foley-Belsaw's sharicul Iraining
Take advantage of today's unprecedented opportunities in
locksmithing for year - round EXTRA INCOME in spare tima

— or fulltime in & high-profit business of your own. Hundreds

training. Covess
all phases ol
Burplar, Holg-Up
and Fira Alarm
servicing and in
stallation This

valuable and
Eim&hy (AElfLcson

wa'va rained have done it. So can YOLU! All iools plus profes- includes all special taols and
signal Key Maching given you with course. These plus prac- supphies. ONLY Foley-Belsaw offarns
3 i : sudh exi@nsive IraIfAG If Thd
lice materials and :_H:!L:lpmsrnt plus simpla, ||Iu$'|r|lt&d. lessonsg, tagily Sopanding Jisid i @ gat of
pius exper supervision, plus business bulding guidance will your Lockamish ralning

| i il
:gl:\aﬁ:]n':ra_l.l :;G:; EJiF; :HmE MONEY COMING iN! Ideal lor ra ADVANCED Locksmithing!
- How to change combinations, in-
SEND FOR EXCITING FACTS—Na Dbligation Bank Sare.D8noR Box ke
Duscover whats in Locksmithing far you — how Foley - Belsaw s Mastar Yo'l "Mlt‘h“lﬂlllﬂilﬂd high-
Locksmith-spproved raining can give you the shill you can degand on Iy profitable work
1o EARMN MORE — EMSOY LIFE MURE

Hundreds of Foley-Belsaw trained men
have succeeded in this fascinating
and highly profitable field . . .

"' Befare enralling | checked
wiber rowrres amd alie avked
Jor advice from svival
fackrmivkr on my area. They
@l poridl yumrr way faps

This Pro Key
: Machine can sione
' add up Io 5200 »
€ month fo your lncome . .

THIS PRO KEY <
MACHINE IS

;-r.d'ﬁ..}s rfn s % 1 Qé ﬂlﬂ"ll'l‘ﬂmllﬂ
I:;::rl-ﬂ Tﬂ“ﬂs m IEEP- ny exirs wilh yoor irsining. v
“I @y H“ "t II IHI‘I II.I Sond lor FREE Facts TODAY!

wanted o be in
bwrrmesy far .]';Il'.ll_'lr
and mow | am

Just fill in and mail coupon below (or RUSH
send postcard) to receive Tull information
and details by return mail. DO ITTODAY! COUPON!

i W There is NO OBLIGATION and NO SA[ESMA wman—euer!

David Fairbrother—{Davwe’s Locksmith Service I n“s" m“m" Tnnn“
Milwgiskes, Wigconimm 51200 Fﬂ“ THIS FlcT'-HLLEu‘

"] opened my own business, spare I
time, seven months after [ enrolled and
made a profit of $329 for the first week.”

B, A, Deberry Littieion, Colorade m’!

*Mo more hard, nasty work for me. I Tedls how you quickly

5301 Equitable Rd.. Depl. 11734
Kamzas City, Mo, 641

YES. ploase send me the FREE booklet that
gives full details aboul startmg my own business n
Locksmithing . | undarstand there is no obligation
and that no salesman will call

Name
Mow | have my own business and with train 1o be your own boss Addrass . I

. ifi & profiehle Sparelime
hardly any effort | avernge around 50 POy et i i

aday, Thanks for my new stert in life.” PLUS carmal City .
Sam Waiker Prichard, Alebams ﬁ:;ur;:n aur gu&'lun:lﬂ
ND RISK Trial Offer] coPY todayl State T

..YOU Can Do It Too! k s s som s oo i su oo s e s o o Wm0



NEW/ WORKSHOP

'Carry-About Saw

f you've ever lugped

around a radial-arm saw,
then you'll appreciate Black
& Decker's new folding ra-
dial-arm saw (model No.
1712). A unique swivel fit-
ting at the base of the col-
umn permits the saw to fold
flat. This allows you to car-
1y the saw comfortably un-
der one arm and store it flat
against a wall or under a
workbench. The saw
weighs about 66 pounds and
measures only 10 in. high
when folded,

The 10-in. saw has a
depth-of-cut capacity of 2%
in. at 90° and 2 in. at 45°
(bevel cut), It can erosseut
a 12-in.-wide board and rip
to 19 in. wide. Maximum
blade-to-table clearance is
4% in. Power is provided by
a 2-hp induction motor that
produces a no-load speed of
4550 rpm.

The saw comes with a 10-
in., high-speed steel blade
and 21-in.-wide = 34-in.-
long particleboard workta-
ble. An optional steel leg
stand (863) is available, too.
Other features include ball-
bearing construction, blade
guard and die-cast alumi-
num arm with steel track
inserts. The madel No.
1712 radial-arm saw cosls
about $365, For details con-
tact Black & Decker, Sta-
tionary Tools,

o

Compact 10-in. radial-arm saw |3
a good cholce for home work-
shops. It's shown here with its

optional steel legstand.

Lube Job

This may look like just
another can of spray lu- |8
bricant, but Tri-Flow 1s
specially  formulated
with Teflon to provide
supernor protection
agamst wear and fric-
tion. It can withstand
up to 3750 pounds of
pressure and tempera-
ture ranges of -65° F to
475" F. That's five

Spray lubricant contalns Teflon to protect
moving parts from wear and friction.

times more effective than other leading aerosol lubricants,

according to Tri-Flow,

Use the hght-viscosity oil to protect outdoor power equip-
ment, tools, locks, marne and automotive hardware, motorcy-
cles, bieycles, guns and fishing gear, It comes in 3-0z. ($3), 6
oz. ($5) and 12-0z. ($8) spray cans at bicycle shops, hardware
stores and sporting goods stores, For more information, con-
tact Tri-Flow, 825 Crossover La,, Memphis, TN 38117,

Plugs Prevent
Popout

Peg-Board, or wall-mounted
perforated hardboard, is a
popular way to store and or-
ganize hand tools. The major
drawback to this sys-
tem is that the metal |
hooks have an annoy-
ing tendency to pop
out of the Peg-Board
holes when you re-
move a tool Well,
now there's a simple,
mexpensive  solution
to this problem. Peg-
L.ox 18 a rubber grom-
met that fits in the
hole and grasps the

Board. Peg-Lox are adapt-
able for use in Ys-in, Pep-

| Board, too. Ten Peg-Lox

costs $1. 25, plus 31 shipping.
Steiner Specialty, Box 884
PM, Lancaster, OH 43130,

Kneeling is an uncomfortable
and painful part of many jobs
and recreational activities.
The Crafiseat, a combination
knee pad and seat, reheves
knee and back pam caused by
profonged  kneelng.  The
strap-on aluminum frame has
two polyurethane-foam pads
—aone for your knee and one
for your buttocks. The walk-
through design allows you to
move freely without adjusting
the two straps. One Craftseat

jobs, although vou
can wear two for

added comfort.
Typical users in-
clude carpenters,
plumbers, tile lay-
ers, mechanics,
welders and hunt-
ers. They cost

about $35 each at
hardware stores
and building suppli-
ers. Amcraft, Box
3335, Idaho Springs,
C0) 80452,

Depl.  sawfolds flat sothat one person | 100k securely, 1t fits prevent hook-popout with easy-to-instal
1712—PM, 325 E. Oliver cantransportit andstoreiteasi-  'e-in.-dia. hooks and peg-Lox. The soft rubber gmﬁ.m fit in
St., Baltimore, MD 21202, 1y, sawweighs about 66pounds. | all Yi-in.-thick Peg- the holes to hold hooks securely.
Good News 15 sufficient for most
For Knees

In kneefimg position, one pad protects the Clever walk-through design
knee while the other acts as seat cushion. It's allows you to mowve freely |
MM  designed to relieve knee and back pain.

without adjusting the straps.

50
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HINTS
FROM
READERS

For applying paint, stain or glue on small
work, use a stnp of felt, leather or
cardboard as a convenient l']jSlJ-[:ISHI}lE
brush. To hold these "brushes,”" make
this simple handle. Cut two bars of wood
W, in. square x 5% in. I:mga.nd taper one
end of each similar to pler jaws, Fasten
the other ends together with a small box
nail that passes through a bored hole in
one bar and is driven into the other. This
nil acts as a hinge, so don't drive the
nail too tight. Then wind a rubber band
about 1 m. m from the tapered end. Use
a screwdrver to open the jaws when
installing or removing the applicator
strips, —Walter E. Burton

Drafting Tool Tray

This tool tray can be clamped to your
sloped drawing board to keep pens,
pencils and other drafting needs close at
hand. The tray i1s constructed using
finish nails and glue to fasten the parts.
To determine the angle of the pine end
pieces, hold a level against the sloping
edge of the drafting board and then use a
sliding bevel gauge to copy the angle
onto your stock. Sand and varnish the
tray and clamp it to your drafting board
with a small C-clamp.

—Victor LaMoy |

12" FLYWAOOD DAAWING BOARD
WATH T4 1" \
EDGRMNG™, i

,
e =
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Formula Paint Remover 15 better at
removing layers of paint than the
most commonly used brands. And
it won't raise wood grain or dis-
color the

1T Tharemen & Farmisy Lne.

For QUIETER
SMOOTHER RUNNING (=

ENGINES

RISLONE and RISLONE CONCEN-
TRATE eliminate the varnish, gum and

sludge which cause
noisy valves and lift-
ers, lost compres-
sion and power, and
rough, sluggish en-
gine performance.

A quart of RIS-
LONE.. use at oil
change time or when
you're down a quart.
15 oz. RISLONE
CONCENTRATE. ..
add it anytime...even
to a full crankcase.

| s For free Lube

#" Tips booklet

| = send a stampad
| sl -addressed
Lube tips envelope

-

RlsLoNE,h..

NGiINE TREATM

o By

e

RISLONE

m:mnm“

ALL mOTnR D8R

SHALEH |

TH NCom v waL e & LiFTERE
u.“‘LDlr T L

o i
A WRSGETHER NN
TAMTING & iMEEDS
D
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We have only 14 technical service vans.
Our competition, however, has none.

T T,

Somewhere out there, a mechanic is installing a spark plug. And doing

it wrong. Chances are, though, the plug isn't a Champion.

That's because at Champion, we establish an ongoing, working relationship
with the people who sell and install our plugs—to make sure they know how to
do it right.

Andwe do it the hard way—hy sending our instructors to garagres and service
stations around the couniry. Where, using mobile laboratories called Technical Ser-
vice Vans, they turn everyday mechanics into experts on spark plugs and the entire
ignition process.

Of course, you might wonder why other spark plugs manufacturers fail to
perform such a vital service.

But when you consider that Champion's superior quality is recognized by the
vast majority of car makers—a38 of whom choose Champions as original equip-
ment—it's perfectly understandable:

Our competition just doesn't have as much at stake as we do.

MORE PEOPLE RELY ON CHAMPION THAN ANY OTHER SPARK PLUG IN THE WORLD.

. - > )
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we decided to test these 4-wheeled -
ants to see how much quality and sub-
stance they offered along with their ob-
vious quantity. We ordered up the maost
lavigh versions of each car: the Cartier
gignature edition Lineoln Town (
the Brougham d'Elegance— {
waorth of wretched excess on wheels,
The major differences between your
try-level 323,650 Town Car and the
Cartier version are that the Cartier edi-
tion includes a power deck lid pulldown
which closes the trunk that last inch for
vou, Headlamp Convenience System
which turns the lights on and off auto-

Handling of the two cars was flaccid with lots of body roll and plowing. The numbers
generated on the test track were about the Worst we've ever recorded.

o4

Crystal Clearcoat paint, Turbine Spoke
aluminum wheels, leather upholstery,
leather-wrapped steering wheel, dual
i inated vanity mirrors, power pas-
sorted pinstripe and trim
subtleties, and a Halfl Coach Roof with
Wrap-over Moulding and French Back-
lite (a padded half-vinyl roof with teensy
rear window).
1 the Brougham d'Eleguance
ited  from  your  ordinary

H | e

intermitient

system, power trunk release and
s trim tweaks,

Then we did something that would
make Louis Cartier and Antoine de la
Mothe C ac blanch. We took them to
taceway Park in Englishtown, New
Jersey, and put them through our usual
battery of track tests,

The next day, our team of seven test

took each car around a 12-mile
loop of roads that contained everything
from a divided highway to bumpy rural
routes. Each car was rated in 22 areas,
and the road-test results reflect the
opinions of the entire crow,

Cadillac Brougham
The ground rules for all our comparison
car tests state that, when c
for overall rating, the tie
favor of the road-test ranking. In most
areas, the Lincoln * ig @ much
better automaobile than the Caddy. But
the Lincoln's impossibly vague steering
(see below) eaused it to be ranked be-
hind the Brougham in the road rank-
il1|_'.~:. And sinee we had i IHL‘;‘ A &~ CArF com-
parison, that tied them up. So the
Caddy technically comes in first. This is
not to say that the Brougham "
ganee was the better car. It just snuck
through a loophole.

The build quality of our test ciar won't
o much to revive Cadi s long-held
“Btandard of the World™ image, The me-
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tallic paint on the trunk lid had spots.
The paint on the hood was actually gran-
ular. The fit and finish of the bodywork
was terrible. The hood was visibly
wavy, and there were no less than seven
shims (totaling about ¥4 in. ) between the
front fender and its mounting sarface,
all visible when the door was open,
These things would make the buyer of
an FR000 car see red. But at 28, 000,
there is absolutely no excuse for such
shoddy assembly.

On the road, the Caddy was also a
disappointment. 1ts 140-hp 307-cu.-in.
Oldsmobile V8 simply doesn't have
enough power to move this 2-ton car
with any authority, much less elepance.
Yet, this relatively small motor has
somehow managed to eram the engine
compartment, There's a loud intake
roar from the antiguated 4-barrel car-
buretor intake system on full-throttle
ac celeration that's out of place on a luxu-
y -, Quarter-mile performance is in

“hevy Nova class,

Handling is strietly in the marshmal-
low catepory. The car rolled exceszsively
in hard corners as the tires plowed and
squealed. We alse thought the brakes
were inadequate for a car this heavy, At
28 prand, where’s the advanced technol-
ogy antilock brake system? In a light
rain, the Brougham was a skidmobile.
Part of the problem lies with the low-
performance Uniroyal Tiger Paw all-
weather tires fitted to our test car. In
1988, antilock brakes will be available

POPULAR MECHANICS & SEFTEMBER 1987

on other Cadillacs but the Brougham
and the Cimarron. The "tufted-pillow
seating area” drew a lot of eriticizm. Al-
though some testers found the seats
maore comfortable than they looked, tall-
er drivers had a problem with the upper
edge of the guilted cushions poking
them across the shoulder blades,
Traditionally, Cadillacs have always
been big, fast, road-worthy cars capable
of transporting & reasonable number of
people in luxury at high speeds over the
highway. Today's flagship illac is
neither fast nor road-worthy. Is it any
wonder that European marques such as

Mercedes-Benz  have overshadowed
them in recent years as the leaders in
the luxury car segment?

Lincoln Town Car

Our Town Car was much better built
than the Cadillac. Fit and finish was
several cuts above the Caddy, although
some gaps and sloppy seams were de-
tected. The Town Car's seats, however,
were terrible leather marshmallows
with no discernable means of support.
The Lincoln also blew the Caddy away
il the track, with O-to-60 times that

{ Please farn to page 98)

In_]etted Lincoln was much I‘.‘uter than -l—han:l Caddy at the dmg strip r.le:pne only a 10-hp
difference in their officlal horsepower ratings.







KILLER

COASTERS

New loop-the-loop roller coasters have transformed our nation’s amusement
parks. But recent mishaps pose the question: Will you survive your next ride?

BY TIM COLE, Science/Technology Editor

t was 4 p.m. on a sun-filled after-
noon inJune, and the young people
standing in line for the twin Light-
nin' Loops roller coasters at Great
Adventure amusement park were excit-
ed, eager, maybe a little nervous.
Lightnin' Loops is the latest generation
thrill machine, with separate interlock-
ing roller coasters that loop inside each
other. Like many of America’s hot new
attractions, Lightnin' Loops is guaran-
teed to dispense the proper mixture of
terror and sensory stimulation,
Nineteen-year-old Karen Brown of
Chester, Pennsylvania, advanced to the
head of the line with her fiancée Rick
DePrince, also 19, and boarded one of
the cars. But as the safety restraints
came down on the other passengers,
Rick and Karen knew something was
wrong—idead wrong—and a day of en-
Joyment and expectation was replaced
by tragedy. Karen's safety bar snapped
shut behind her instead of in front, as
required. Lightnin' Loops computer
sensors indicated that all passengers
were securely buckled in

vigitor—were killed within three days
of one another in separate roller coaster
accidents.

The public places enormous faith in
amusement park attractions, and when
that trust is sundered by an accident,
the suffering seems more palpable. Fun
and gaity—emaotions that roller coast-
ers naturally engender—are replaced in
a flash by anguish. And through the
pain, we ask once again: Just how safe
are roller coasters? And what ean be
done to make them safer?

It's a question the people of Edmon-
ton, Alberta, Canada, have been asking
ever since a roller coaster failure
claimed three lives one night a little
maore than a year ago. David Sager, 24,
of Calgary, along with Tony Mandru-
siak, 24, and Cindy Sims, 21, both of
Edmonton, were killed when the Mind-
bender, a radical, triple-loop roller
coaster ingide the gigantic West Ed-
monton Mall, derailed and hurled their
bodies up to 100 ft. Sims was partially
decapitated when she struck a concrete

—just as Rick and Karen
screamed to the operators
to halt the ride. Later, it
was learned that Light-
nin' Loops couldn't be
stopped once launched on
its 30-second, 41-mph cir-
euit.

Numbed by panic, Ka-
ren Brown reached the
85-ft. inverted apex of
Lightnin' Loops before
she was tossed between
the cars. Lightnin' Loops
ran her over before pitch-
ing her mangled body 76
ft. to the concrete below.

It was the 11th fatality
at the New Jersey amuse-
ment park sinee 1977.
Eight teenagers died in a
haunted house fire in
1984. In 1977, two peo-
ple—an employee and a

operator

The twin Lightnin’ Loops roller coasters at Great Adventure in New Jersey
stand empty following the death of 19-year-old Karen Brown. Her safety bar
somehow dased behind her and her body was pltched from the top of the
highest loop. Could an overreliance on computer safety checks have led to

complacency T Oppasite: A roller coaster's vast potentlal for fun kb
revealed aboard the Tidal Wave at Great America in Chicago.

ledge. Investigators say two of the vie-
tims were riding in the rear car when it
left the track at more than 60 mph. A
wheel assembly sheared away from the
car and slammed it into a support pillar.
The rest of the cars stalled vertically
ingide the loop. The third death oe-
curred seconds after the derailment
when one of the victims plunged from
his seat to the floor of the Mall.

Blame for the Mindbender crash is al-
ternately placed on Mindbender's own-
er, Triple Five Corp., for a lapse in
maintenance, and on Mindbender's
builder, Schwarzkopf GmbH of West
Germany, for design and manufacturing
flaws.

Ironically, Schwarzkopfis also eredit-
ed with making a major contribution to
the current renaissance in steel roller
coasters and is widely acknowledged as
the builder that perfected the vertical
loop. Indeed, despite infrequent deaths
and injuries, the Schwarzkopf loop has
made roller coasters a significant fea-
ture on America’s recreational land-
seape.

Sixty-three-year-old
former cartwright Anton
Schwarzkopf holds nearly
60 patents in the field of
roller coaster design and
manufacturing, and has
produced more than 55
roller coaster systems
around the world. His
loop is the result of rigor-
ous research and develop-
ment conducted in the
early "T0s at his Bavarian
test track. Other roller
coaster makers had de-
gigned loops, but their
“geometry” had imposed
too many Gs on passen-
gers, resulting in whip-
lash, broken collar bones,
bruises and other bodily
strains. Schwarzkopf de-
termined that a safe loop
congisted of a spiral in

LEFT, PR PHOTD BY JEFF LOWENTHALALDODFIN CAMP. AROVE PR PHIOTD BY ED KOSEPH 57



KILLER
COASTERS

P PHOTO: BY DAVE DRSCOLLPHOTD BESEARCHER

which the radius of curvature decreased
at a constant rate. Thus, most modern
loops are tear drop or oval-shaped,
which means riders are subjected to
slightly less than B Gs as the roller coast-
er's cars enter and leave the loop.

The loop is only one example of the
complexity of the modern roller coaster,
Systems today must achieve a subtle
but dramatic confluence of high spesd
and gravitational braking through the
use of vertical sections and turns, New-
tonian physics are at the heart of roller
coaster propulsion, and initial inclines
rarely exceed 55°, A first drop of under
120-f1. provides sufficient come-back-
for-more excitement, with speeds
somewhere between 60 and 65 mph. Ae-
tually, speed becomes an expensive
proposition for roller coaster develop-
ers. Velocity equals the square root of
two times gravity, times height. In oth-
er words, gravity diminishes speed az a
square root of a roller coaster's vertical
dimension. Thus, adding 20 ft. to a 120-
ft. roller coaster only increases top
speed by 5 mph, assuming an initial in-
cline of 55°. Toachieve a top speed of 100

mph, an operator would have to build a
roller coaster 400 ft. high.

Since Schwarzkopfs early achieve-
ments (the firm declared bankruptey
following the Edmonton tragedy), other
firms have designed looping roller
voasters, notably Arrow Dynamics,
Ine., of Clearfield, Utah, which de-
signed and built Lightnin" Loops, the
Vortex at Kings Island Amusement
Park in Cincinnati, and the hot new sus-
pended Iron Dragon roller coaster in
Sandusky, Ohio, among many others.

There are striking differences be-
tween the Arrow Dynamics roller coast-
erand the Schwarzkopf, Arrow Dynam-
ics uses welded pipe for tracks and the
entire roller coaster expands and con-
tracts as a unit when subjected to tem-
perature extremes. The Schwarzkopf
tracks are holted together with slip
joints that accommodate expansion.
The Sechwarzkopf cars use wheels made
of a top secret concoction of nylon and
other materials, Arrow Dynamies
wheels are made of polyurethane. Both
use metal-to-metal caliper brakes and
bearings lubricated with molybdenum
disulfide.

Since Schwarzkopf and Arrow Dy-
namics began construeting looping
roller coasters made of steel, variations
on the theme have entered the lexicon of
roller coaster enthusiasts. The launch
loop (Lightnin' Loops is an example),
propels passengers toward a tear-drop
lpop from a standing position in the load-
ing station. A corkscrew has a 90° turn
just prior to the loop and a %0° turn just
afterward. A boomerang sends passen-
gers on two loops—they enter and exit

Variable geometry: The corlcacrew Python
at Busch Gardens in Tampa, Florida, above
left, has never had an accident. The Loch
MNess Monster at Busch Gardens in Williams-
burg. Virginia, left. reveals the intricate
possibllities of steel. Revolution, above, co-
exists at Magic Mountain in Valencia, Call-
fornia, with the venerabile woody Colossus.
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the same loop twice when they leave
from and return to the loading point.

Amusement park operators constant-
ly seek a new genus of the species to
satisfy the growing number of roller
coaster devotees. The love affair began
in Coney lsland in 1884 when La Marcus
A. Thompson unveiled his Switehback
Gravity Pleasure Railway, Patrons
flocked by the thouzands for the thrill of
gpeeding up to 6 mph along 450 ft. of
track. Asengineering skills grew, sodid
the roller coaster trade.

By 1927, the state of the art brought
us the Coney Island Cyelone, designed
by Vernon Keenan and built by Harry
C. Baker. An amazingly sharp, 60° first
drop took riders on an 85-ft. plunge. Its
earliest top speed has been lost to histo-
ry, but today's Cyclone, with the help of
bimetal rails and computers, averages
60 mph.

The amusement park was heading for
oblivion in the 1950s when Walt Disney
began building Disneyland. Slowly,
thrill rides entered a rebirth with the
second Disney park, Walt Disney Waorld
in Orlando, Florida. Then, thrill rides
took off with the building of Six Flags
theme parks across the nation.

One hub of roller coaster design and
construction these days 15 at the Kings
Island amusement park in Cincinnati,
home of The Beast and The Vortex, The
Beast hurtles down an initial drop of 135
ft. into an underground tunnel, then
runs up and down a T2-ft. drop into a
tree-lined ravine, around a 300° banked
turn through two more tunnels,

It sereeches to a halt before chugging
up another steep hill via another chain
lift to a 141-1t. drop, and, finally, spins
into a 540° banked helix tunnel at 60
mph. The Vortex, a huge, new roller
eoaster that went on line at Kings [sland
this vear, combines two loops, a cork-
serew and a boomerang on a ride that
last 175 seconds. In fact, The Vortex
turns riders upside down six times, a
world record.

Opinions vary widely among roller
coaster connoisseurs as to what consti-
tutes the best ride in North America.
Included in most lists are: The River-
gide Cyelone in Agawam, Mazsachu-

setls, which accelerates from zero to 60 |

mph in 3 seconds; the venerable Coney
Ialand Cyvelone, still sufficiently terrify-
ing after almost 60 years; the Texas Cy-
clone in Houston, Texas, a near copy of
the Coney Izland granddaddy: Le
Monstre in Montreal, Quebee, Canada,
a huge, woody capable of wicked sur-
prizes; Big Bad Wolf at Busch Gardens
in Williamsburg, Virginia, a suspended
roller coaster with cars that resemble
free-swinging gondolas; the Twister at
Eliteh Gardens in Denver, Colorado,
combining a breathtaking vista—and a
pitch black tunnel; the Gemini in San-

{ Please furw bo poge 162)
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COMPOSITE
WHEELS |B}

The Schwarzkopf-designed Mindbender,
above and right. killed three young people
on the night of June 14. 1985 in Edmonton,
Alberta, Canada, Investigators say an exteri-
o wheel assembly similar to the one [llustrat-
ed sheared away from the rear car, The fail-
ure caused a sudden derailment.
Investigators can't decide If a maintenance

lapse was at fault, or poor design.
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: : Advances in photographic
. emulsion and telescope lens
B technology are giving astron-
omers at Cal Tech’'s Palomar LR <
’ Observatory a new tool for 1 ; 3
charting the heavens. \ e .

BY TERENCE DICKINSOR

= ' t Palomar Mountain Observatory near San Diego, Califor-
& . nia, a recently upgraded telescopic camera, capable of pho- 0
tographing words on a freeway interchange sign 20 miles
away, is being used to record more of the night sky than
ever before. From now until 1992, the Palomar Sky Survey, as it is B
called, will be photographing stars and galaxies several million times L.
fainter than the dimmest stars visible to the unaided eyve. When the :
G new sky-mapping project is completed with similar telescopes in the :
. ' ' Southern Hemisphere, the resulting sky atlas will contain the images .
b oy .. of nearly a billion individual stars in our galaxy as well as millions of T
« L v - other galaxies beyond., Astronomers will be using the new Palomar
toe Sky Survey as a cosmic road-
) . map and research tool well into :
. . ; . - the Z1st century. In the 1990s, "
. i it will provide guide-star posi-
e ‘ L _ tions for pointing the most
‘ X . powerful astronomical instru-
. ; x o ments on—and off—the Earth.
. : . P : The Palomar Sky Survey using the venerable
' Schmidt 48-in, telescape, left, will yield new
. ; . information about the cosmos, including the :
- : . mighty Andromeda Galaxy |opposite page}. .
: ) The telescope produces star images on glass 5

. i o - plates, like the one being studied by re-
.- - searcher Bob Thicksten, above.

PM PHOTOS TG® AND BOTTOM BY RICH COX: BACKGROUND PHOTO FROM CAL TECH
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They are the shuttle-lnunched Hub-
ble Space Telescope and the 400-in.
Keck reflector now under construction
on Mauna Kea, Hawaii's highest peak.

e survey is being condueted by sci-
entists using the Schmidt 48, Advances
in lens design, mstrument building
photographic emulsion technology have
increased the teleseope's effective pow-

ctor of 10 compre
nee in the 19505, when it w -
ploved for a similar all-2ky photo atlas,
Although officially known as the Palo-
mar Schmidt Telescope, the instrument
has noeyepiece and has never been used
visually. In effect, tisa - :
telephoto lensa
tographing faint celestial objects. Star-
light entering the instrument first
passes through a shallow, bowl-shaped,
2-glement lens at the front. Rather than
focusing the light, the 4&8-in.-wide lens
actually spreads the beam.

At the rear of the 30-ft.-long telescop-
ic camera, a concave mirror 72-in.
across reflects the light into a tight cone
focused on & photographic plate holder
halfway op the tube. The front lens cor-
rects optical aberrations imparted by
the big mirror. Together they yvield pin-
point images right to the corners of 14-

ively for pho-

Primary tool of the sky survey, the domed
Schmidt 48 rests atop Mount Palomar on a
moonlit night, above. The telescope tube,
bottom, is large enough to hold a man. in the
center s the plate holder/Tocus point. Comet
Wilson, right, is one of the survey's first finds,
shown In false-color from a later observation
by Palomar's Hale telescope.

in.-sq. glass photographic plates.
Clogeup examination of one of these
plates after a 1-hour sky exposure re-
veals an ocean of stars, here and there
wreathed in misty clouds of cosmic gas,
A magnifying glass shows even more:
Tiny images of faint stars that could be
brighter than the sun but 10,000 light-
vears from Earth, oval smudges that

are in reality vast galaxies of billions of
stars, and starlike quasars, whose light
has been traveling across space so long
it is older than the Earth when it
reaches the photographic plate.

Euach plate takes in as much sky as
that covered by a block of four postage
stamps held at arm's length. The entire
gky requires 1788 plates—the northern

PRt PHOTOS TOH ANDr CENTER By B80H C0X: CAL TECH PHOTO AT RGHT
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Key to the latest Palomar Sky Survey Is im-

provement in silver halide photographic
emulsion. Coarse grain of emulsion on old

plates, left. contrasts with extreme fine
grain, right. Hypersensitization prior to ex-
posure vastly improves image-making.
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The results of Kodalk's improved film technol-
ogy are evident in these two views of a sin-
gle far-off galaxy. In the old survey, the gal-

half to he taken at Palomar, the south-
ern half with an identical Schmidt at
Siding Spring Observatory in New
South Wales, Australia, and a some-
what smaller one at the European
Southern Observatory in Chile.

“Sometime in the early 1990z, we'll
drive the photographic equivalent of the
golden spike at the celestial equator,”
says Palomar's Assistant Director Rob-
ert Brucato,

But there is more to the Palomar Sky
Survey than 894 plates for the Northern
Hemisphere. “Each field is photo-
graphed three times, using emulsions
sensitive to blue, red and infrared
light,” explain: Brucato.

Thaut's 4 total of 2682 plates. The sur-
vey's high standards mean rejecting
plates with scratches, telescope focus
errors, tracking flaws, bright meteor
and satellite trails, aircraft lights or
thumb prints. So as many as 5000 plates
are needed to get 2682 perfect atlas-
grade portraits of the cosmos.

Why not use color film? Monochrome
is preferred over color due to its greater
sensitivity to light and easier applica-

POPULAR MECHANICS ® SEFTEMBER 1987

axy is an lil-defined smudge. In the new

view, the galaxy bk sharpened into a pin-
wheel of circulating stars.

tion to scientific research. Astronomers
need reliable data on the wavelength of
light that produce the images. Filters
placed in front of the plate holder in the
Schmidt Telescope ensure that a known
range of wavelengths are received by
each plate,

Built in California in the 1940s, the
Palomar Schmidt was for many years
the largest instrument of its type in the
world. Today, only a 53-in. Schmidt,
manufactured by Zeiss Jena, located in
East Germany, is bigger. By the end of
the century, Schmidt telescopes will
still be in wide use as celestial cameras.
But they will stand alone in the astrono-
mer's arsenal as the only type of tele-
scope using film,

“Photography is fast becoming obso-
lete as a way of recording teleseopic im-
ages,” says University of Toronto as-
tronomer Barry Madore, who has used
many of the world's largest telescopes.
“Electronic imaging, which is up to 20
times @s sensitive as pho i
emulsion, is now used exclusively on
many big scopes, like the Palomar 200-
in.," explains Madore. However, the

T PHRCITONS R KODAK. BCFTTOMM PHOTON FROM CAL TECH

most  sensitive  eleclronic  imagers,
called charge-coupled devices, or
CCDs, have detector surface areas
about the size of a postage stamp. That's
not a problem when focusing on the com-
pact image of a remote quasar or galaxy,
which are the frequent targets of tele-
seopes like the 200-in. But the giant
Schmidt plates just can't be duplicated
by an array of CCDs the size of & record
album. Someday, maybe. Right now,
cost puts it out of the question.

A typical night of shooting on the Pal-
omar Sky Survey begins when astrono-
mers place the first 2-mm-thick glass
plate onto an aluminum or magnesium
plate holder. Clamps on the plate holder
grasp and physically warp the plate into
a concave curvature an inch higher at
the center than the edges. The curva-
ture matches that of the big mirror at
the rear of the telescope and allows all
the starlight falling on the plate to be
exactly in focus,

The plate holder is then placed in a
pulley system that transports it from
the side of the tube to the focus point
where it is locked in position. Precise
focus tweaking is usually necessary to
account for the particular filter being
used. To aim the camera, the operator
at the control-console keyboard punch-
es in the target area's correct ascension
and declination, the celestial equivalent
of longitude and latitude. The 3-speed
motors swing the 12-ton instrument to
the exact position. A 10-in. refractor
telescope mounted on the side of the big
Schmidt acts as a guiding scope. Look-
ing through the guide scope, the astron-
omer selects a moderately bright star,
fixes the crosshairs on it, and switches
on & Cal Tech-designed electronic auto-
guider. The autoguider detects any
drifting of the star image caused by any-
thing from a cell of warm air passing
between the scope and the image—or a
layer of grease in a driving gear—ecom-
manding the telescope control system to
re-center.

Sky Survey Il includes near-infrared
plates which were not available back in
the 1850s. They eouldn't have been tak-
en anyway. The original 48-in. corrector
lens was good for its day, but it was a
single piece of glass that introduced un-
wanted aberrations, especially in red
and near-infrared wavelengths, A new,
cemented twin-element lens yields per-
fect images across the visible spectrum
and into the infrared.

Each Schmidt plate contains more
surface area of photographic emulsion
than four rolls of 36-exposure 35mm
film. Yet the emulsion's grain size is fin-
er than that of the best modern 100-
speed 35mm films. The survey plates
could be blown up to wall-sized prints
without noticeable graininess.

“The new photographic emulsions are

[ Ploase turn to page 115)
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Sport-tech designs and functions emerge in aerospace-light and
military-tough performance watches. And they tell time, too!

BY JOE SKORUPA,; PM photos by Brian Kosoff

odies take a pounding today. Triath-

letes blast through land-and-water

endurance tests. Divers descend to

crushing depths. Explorers pene-

‘trate the Earth's most hostile environments.

And wherever these hard-driving bodies go,
50 go their watches,

Demands for saper durability and other
spori-specific Munctions, by sportsmen, sci-
entists and the military, have spawned a new
generation of highly specialized, perfor-
mance watches. These new watches are mar-
vels of spori-tech—features and functions
designed for specific athletic pursuits,



Today's performance watches are
minimarvels of ultrarugged and
sport-specific designs. Shown from left:
Porsche Design Compass Watch, with
flip-up face conceallng a removable y Tl
compass; Citizen Wind Surfer, e, A - oo s
water-resistant-and handy for converting £, p B i ; _ . _.,‘\-_ .
meters per second Inte knots; Parsche . i
Design's Ocean Titanium Diver's Watch, -

made of a space-age metal: Casio .

Time and Direction, with a

liguid-filled compass; Timex

irorfman, for hard-charging triathletes;

Casio 30-Lap. with a multifunction ’ Ry kAT . iy y
memaory; Selko Tralning Timer, with ; TR T S TR i) ot
-remote cable switch; and - ot Ty, -
Heuer Super Professional. with an
easy-gripping, time-lapse bezel.



BEST OF TIMES

Watches can now withstand nearly a
G-force of shock or 160 atmospheres of
undersea water pressure, and perform
dozens of minicomputer functions,

Scuba diving is a major beneficiary of
recent sport-tech developments. The
Rolex Sea-Dweller, for example, is wa-
ter resistant to 4000 ft. below the sea.
And, due to an innovative 1-way helium
escape valve and special case closures, it
is also pressure proof. To prove it, Ro-
lex strapped a Sea-Dweller with a rein-
foreed erystal to the outside of a bathy-
seaph that descended 35,000 ft. into the
Marianas Trench in the Pacific Ocean.
Both the bathyscaph and the watch
emerged in working order.

Though water can't penetrate the
Sea-Dweller's 1-piece steel case, helium
atoms under thousands of feet of pres-
sure can. This happens when divers
work for long periods of time in artifi-
cial, helium-rich atmospheres. Under
great pressure, the watches are unaf-
fected by the helium penetration. Dur-
ing rapid, but safe, decompression, as
the gases expand, the escape valve al-
lows excess helium to bleed off. Without
the valve, the watch would explode,

Another rugged design feature, inte-
grated metal shoulders, surrounds the
time-setting stem. These shoulders pro-
tect the most vulnerable point on the
watch, what Rolex ecalls the Triplock
Crown, from banging or shock.

The Triplock Crown, another inge-
nigus sport-tech design, operates like a
submarine hatch by serewing in and out.
It gets its “Triplock™ name from three
rubber O-ring gaskets used on the stem
for added water resistance.

Like the Sea-Dweller, Heuer's Super
Professional diver's watch has a syn-
thetic sapphire crystal, automatic self-
winding (batteries can fail at low tem-
peratures) and a l-way rotating bezel

MNew spori-tech features indude Citizen Professional Diver's depth sensor, left. Timex Mara-

thon 50's ergonomic shape and controls, and the liquid-battery power of the Water Watch.

with dive duration markings, among
many other sport-tech features,

The outline of Heuer's bezel, howey-
er, differs from the Rolex by having six
large claws for easy gripping when
wearing gloves. The revolving bezel in-
corporates ratchets so that it can only be
turned in one direction. Accidental
movement while under water will only
result in a shorter dive. It is warranted
for water resistance to 3304 ft.

While Porsche Design’s Ocean Titani-
um Diver's Wateh has many sport-tech
features similar to Rolex and Heuer, it
has one important difference. It is made
of the same space-age metal used as the
ekin of the world's fastest plane, the mil-
itary’s SR-71 Blackbird.

Titanium possesses a unigque combi-
nation of strength, lightness and corro-
sion resistance that makes it ideal for
aerospace and submarine applications.
The Space Shuttle, F-16 fighters, B1-B
bombers, Boeing 7475 and submarines
make extensive use of titaninm. It is ex-
pensive and difficult to work with, but

among its many special qualities for
watchmaking are antimagnetism and a
tendency for its outer-oxide layer to
“heal” surface seratches.,

The Ocean Titanium Diver's Watch,
which takes full advantage of titanium's
super strength and beauty, is water re-
sistant to an awesome GG0O L.

Marvels of sport-tech design, such as
deep-diving watches, don't come cheap-
ly. The Rolex Sea-Dweller has a sug-
gested retail price of $§1700. Heuer's Su-
per Professional is $1450, And Porsche
Design's Ocean Titaniom Diver's Watch
is around $2200,

For less extravagant budgets, and
fewer sport-tech features, the Citizen
Professional Diver is a practical alterna-
tive. Thiz pood-loocking and rugped
wateh ig water resistant to 660 ft. and ite
digital-display depth sensor is accurate
to 260 ft., more than enough for nonpro-
fessional divers. It costs about $325,

Besides divers, runners have also
been a major beneficiary of recent

{ Please buri bo pooe 104)

1E" SAPPHIRE CRYSTAL

1-WAY HELILIM
ESCAPE VALVE

WWAY MOWVE AHLE
TIME LAPSE BEFEL

I-PIECE STAINLESS
STEEL CASE

FAMDABLE BRACELET
SUATH FLIPLOCK CLASP

Cnehing depths can’t squeeze the Rolex Sea-Dweller, which incorporates sport-tech elements that allow it to survive 35,000-ft. descents.
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hand-carried battle weapons, But what's mwew7, [i8"
togical to suppose that catapults hurling huge rocks
generated more coverage during the Middle Ages
than the bow and arrow. Yet, it remains the individ

ual foot soldier, gaining and occupying real estate,
who ultimately decides victory or defeat. With full
understanding of this truism, the U.S. military has
selected a new Sqgoad Automatic Weapon (SAW)
that is destined for long service., OfMicially, it's

POPULAR MECHANICS =

e e SR -

BT e — - M
tin -
= / B :

Nurlm:zl:?ﬂmtﬁ Stag® haﬂﬂ:mpr allllf"'tﬂjll-ﬂ- Mnﬂuni_ﬂnr
lasar #'Dalh-.llﬁ ‘récéive far more at o

tention frém the press and “publid thans .

Lighter, stronger, faster, the new

i) Squad Automatic Weapon

packs enough punch to
serve our ground forces
into the next century.

BY JIM BASHLINE
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each rmni‘u[t‘pfmﬁmn onsists of three squads carry-

ing 4 full f¥mplement of 11 men each. Within each
squad, one soldier is designated as the AR (auto-
matic rifle ) man. In the days of the heavy, but effec-
tive, Browning Automatic Rifle, it was an AR team
that provided the full antomatic fire for eachsguad.
Two men were needed to lng the big gun amnd extra
ammunition, which weighed over twice as muo :
todday’s 5.5
is  the

equivalent of the Remington 223




Browning Automatic Rifle sporting eartridge). The old BAR was a
good functioning workhorse, but at 19.4
pounds, and with ammo boxes that
weighed twice as much, it wasn't a
weapon one enjoyved carrying all day.

The equally effective M-14 Al
weighed much less, about 10 pounds,
but firing the 7.62-NATO round was
punishing to the user's shoulder on full
automatic. The same thing goes for the
Heavy but effective, this nation's first squad machine- later M-60. Following these imperfect
gun served in two world wars, but effective machineguns is the M-249,
and trained users say it will “write your
name on a newspaper with bullet holes.”
That's user friendly!
" 8o what are the basie characteristics
of our military's newest machinegun?
Its standard NATO-5.56-mm round has
g bullet weight of 60 grains, which
leaves the muzzle at 3000 ft. per second.
The action is a gas-operated, unlocked
breech capable of a fully automatic rate
of fire of 800 to 850 rounds per minute,

The SAW combines two modes of
feeding ammunition to the chamber—a
box or magazine. A structural nylon box
containing 200 rounds of link-belt am-
munition can be attached to a sliding
dove-tail joint on the bottom of the
piece. The disposable links disassemble
as rounds are eycled into the chamber.
In addition, a standard 5.56 magazine
"""" for the M-16 A2 can be attached to the
SAW for emergencies.

Weight, minus the primary 20-
round magazine, is 14.3 pounds. Overall
length is 41 in., which includes 18.35 in.

M-14 A1

The "S0s-era BAR replacement wias lighter, but relled on
shoulder-bruising 7.62-mm ammao,

YIII i rriil
T AR E RN BN

Belt-fed 7.62-mm rounds increased firepower dramati-
cally in this Vietnam-era workhorse.

OFF-CEMTER
CARRY HANDLE

COCKING
HANDLE

DOVETAIL
MAGAZINE
COMNMNECTOR

——

M-249 5.56-mm Squad Automatic APERTURE -

SIGHT
Latest U.S. military machinegun uses 5.56-mm rounds with

bullet weight of 60 grains. Muzzle velocity Is 3000 ft. per sec- il
ond and automatic firing rate ks 800 to 850 rounds per minute. ;

\

FOLDING
SHOULDER
REST

LIGHTWEIGHT CONTINUOUS-FEED
STOCK CARRY SUNG PLASTIC MAGAZINE
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for the flash suppressor-equipped bar-
rel. Glass-filled nylon forms the stock
which may be retrofitted with a new full
stock in later versions.

Sighting arrangement on the new M-
249 consists of two concentric circles
with a vertical post in the front circle.
The aperture iz 2 mm with front and
rear sights beinga half meter apart. The
outer ring not only helps align the sights
but also serves as a front sight protec-
tor. This sight picture is not unlike that
of a sporting rifle equipped with so-
called peep sights.

Aceording to current plans, all of the
armed forces will be receiving regular
supplies of M-249s during early 1988 and
the full transition will be accomplished
by 1990. The Army's order for 200-mil-
lion rounds of 5.66-mm ammunition per
vear for an indefinite period indicates
that it's serious about this. Lake City
Ordnanee and the Olin Corp. will manu-
facture the first lots of ammunition,
which will be loaded in the M-24%'s 200-
round box magazine at a bullet to tracer
ratio of 4-to-1,

Some military observers wander
about the switch to the smaller caliber
5.56-mm round. The small projectile,
weighing a mere 60 grains versus 150
grains for the older .30 M1 and 7.62 car-
tridges (both .308 dia.), seems dimuni-
tive indeed. The .30 MI (.30-06) is just
ahout dead in the U S, services, and the
T.62-mm cartridge sees service mostly
as fodder for the M-60.

SHELL
EJECTION
PORT

L = ¥

B | |

POPULAR MECHANICS # SEFTEMBER 1587

Will the 5.56-mm round prove to be as
effective in battle as the older and larger
cartridges? From a pragmatic point of
view, the scale clearly tips in favor of
the old timers. They both fired larger
bullets with more energy. But, there
are a number of ifs. The velocity of the
5.56 round is greater than the 7.62 by
about 300 fps. With much less energy
{about 1000 ft.-Ibs. less), it would ap-
pear that this added bullet speed doesn't
amount to all that much. But there is
much more to the rationale. Because of
its extremely mild recoil, soldiers learn
to ghoot the smaller cartridge with more
accuracy and more frequency, making
multiple hits more likely. And, with am-
munition welghing approximately half
of what was formerly used, twice as
many back up rounds can be carried.

The designing of automatic weapons
15 not, and has never been, a casual un-
dertaking. A number of mechanical and
chemical interactions have to take place
at precise intervals in order to make a
firearm shoot again and again. Basical-
ly, there are two types of automatic fire
mechanisms. The first is blow-back.
With this system, the rearward recoil
ereated by the bullet as it travels down
the muzzle kicks back to unlock the
breech and eyele the round. The gas-
operated system depends on a portion of
trapped gas behind the fired bullet
gquirting into a small hole in the barrel
to drive the breech bolt back to chamber
a fresh bullet.

MUZZLE FLASH
SUPPRESSOR

BIFOD

200 ROUNDS
LINK-BELT

5 56-MM
AMMUMNITION

In both methods of operation, there is
a lot of clanking and banging of metal
and heating of barrels and other parts.
A high tolerance to mud, snow, sand,
twigs, leaves and water must be built in.
Being dropped on rocks, kicked, pound-
ed and generally migtreated is expected
to be tolerated by a weapon of war, Of
course, these are extremes, but the
bare truth is, your life or someone else's
can be lengthened or shortened depend-
ing on how the weapon functions—or
doesn't function.

Functioning under the most adverse
conditions is something the new SAW
M-249 seems to thrive on. Mud, water
and sand must be literally poured over
it, according to some who have purpose-
fully abused the piece, before it refuses
to fire. Even then, a quick wipe with a
rag or a gloved hand will usually solve
the problem.

Now that the M-249is being integrat-
ed into the Department of Defense sys-
tem, what new designs are on the draw-
ing boards for soldiers of the next
century? Actually, small-arms technal-
ogy is on the verge of bursting onto a
totally new plateau.

Our sources prefer not to be individ-
ually identified, but the Armament Re-
search Development Engineering Cen-
ter is currently testing a device that
powers a small, bullet-sized projectile
via electromagnetic force at a velocity in
the 15,000-fps range. Compared with
smokeless powder as a propellent, this
new power source beats current limits
of velocity by 200 percent.

No one knows just what size projec-
tile iz being tested, or what the weap-
on's capabilities might be. It is not diffi-
cult, however, to make an educated
guess. Moving at 4000 fps, a 50-grain
bullet (that's about the size of a pencil
eraser) would penetrate a half inch of
steel plate. Simple arithmetic would in-
dicate that at over three times that
speed, the same bullet would slice
through far more armor at close range
and pierce current aircraft at low alti-
tudes with relative ease. Such velocity
would put anti-aircraft weaponry into
the hands of the foot soldier—a dream of
many who have seen low-flying aircraft
wreak havoe in tactical encounters.

It is not the purpose of this article to
debate the merits of the instruments of
war in a broad sense. Any civilized per-
son with a modicum of concern for his
fellow human must agree that fighting
wars and killing each other is not a good
way to live and die. Unfortunately, and
proven all too many times, some among
us choose to think differently. Since we
don't live in a perfect world, as a nation
we must take steps to defend ourselves.
That being the case, 1 will sleep a bit
better for the next 20 years knowing
that the SAW 5.56, M-249 is ours and
not somebody else’s. ™

&9




POWER BASE

POPULAR MECHAMNICS » °F




Ready for work, the power table [above] is a seif- contained work center with ample
shelf space below for storage. In addition to the router and circular saw, we'll show
you how to mount the sabre saw and belt sander. The drill can be used vertically as
a drum sander, or horizontally for boring operations.

Turn your stable of hand power tools into accurate
stationary machinery with our power table.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO, Contributing Editor

POPULAR MECHANICS ® 5EFTEMEEF

n the July issue
of POPULAR MECHANICS (One For All,
page 124), we showed you how to con-
struct three innovative shop fixtures
that can make your home workshop
more efficient and productive. Among
these was our unique power-tool tu-
ble—a versatile work center that uti-
lizes your hand power tools for station-
ary machine performance,

If vou've started construction of your
power table, keep reading, We're going
to show you & few ways to maximize the
utility of thix versatile tool. If you
haven't started vet, let us give you a
little more motivation. Onee you get an
idea of the power-tool table's potential,
vou may just forget those dreams of a
home workshop equipped with expen-
sive industrial machinery.

Central to the power-table system
are the octagonal plates on which you
can mount virtually all vour hand power
tools, Dove-tailed sliding plates, se-
cured permanently in the table, permit
quick tool changes and accurate align-
ment. Tools are installed by backing off
the sliding-plate clamp serews and pull-
ing back the sliding plate to insert the
tool, Then, tighten the plate clamp. Two
tools can be installed at the same time to
speed multiple machining operations.
And, as if that weren't enough, we'll
show you how to use vour power table as
aclamping table for holding flat or irreg-
ular stock. As with all machinery, keep
safety foremaost in your mind. Always
unplug the tool before removing it from
the table and making adjustments.
Keep the table surface uncluttered and
wear suitable eye protection.

The power tools that are natural first
choices for installation are the circular
saw and router, The July issue de-
seribes how to eonstruct the mounting
plates for these tools. Installing the
router and cireular saw first allows you
to use the power table to make the other
ingerts and accessories. For ripping,
slide the bridge fence in the tracks to the
degired distance from the blade and
clamp in place with two B-in. bar clamps.
Twao clamp aceess holes are provided for
positioning the fence near the center.

For normal ripping, keep the fold-
down fence in the upright position. The
extra width of this fence is an advantage
when holding stock onedge, For ripping
narrower strips, fold the fence down
and gain extra room for holding the
stock as you pass it by the blade, To cut
bevels, unplug the tool and remove the
plate to make adjustments to blade an-
gle and cutting depth.

Because of the way hand eireular
saws pivot, you'll need a selection of
blade insert= for the most common bev-

|




els, After adjusting, simply reinsert the
tool, adjust the fence and make your
cut. Alignment is automatic.

The fence can be nsed in conjunction
with many other power tools including
the router. Here, grooves, rabbets and
dadoes ean be cut with consistent re-
sults, Of course, the router can be used
without the fence by using router bits
with pilots,

We cull our fence a bridge fence be-
cause it provides an additional function
unlike anything we've seen. When fold-
ing down the fence, vou'll notice it lifts
up and down allowing stock to be passed
underneath. Use this feature when
crosscutting long stock with a handheld
cireular saw. Slide the wood under the
fence and hold it firmly against the rail
stop on the far side. Then let the fence
edge guide your saw for square cuts ev-
ery time, Make sure the fence is
clamped in position =0 the blade runs in
the center track. You can also rout
straight, square-to-the-edge dadoes in
boards of any length up to 20 in. wide.

The miter pauge is adjusted by back-
ing off the wingnut and pivoting the arm
to the desired location. It's a good idea
to mark the most commonly used angles
on the miter gauge rail for gquick setup,
Sawing a miter is only the beginning,
though, Now you can trim the cut at the
exact angle and length by uszing the mi-
ter Fauge to guide the work past the
router and straight bit or drum sander.
For mitering picture frames or molding
corners, use the sliding-table miter jig.
Thiz permits cutting both sides of the
miter joint without turning the stock
upside down,

If you've ever had to make a very
wide erosseut or miter vou'll appreciate
this next feature. Becausze the power ta-
ble is equipped with two long tracks as
well as the center cross track, vou can
slide the miter gauge along the length of
the table on either side. Set the circular
saw in place so the hlade is parallel to the
length of the table. Now, uge the miter
gauge to guide the stock for erosscut-
ting up to 20 in.

In addition to the circular saw and
router, the electrie drill, sabre saw and

S Clamp a stop block to the miter gauge

for repetitive cutting. For longer pleces,
clamp the block to the table surface.

2

USING THE BRIDGE FENCE

1 To rip. clamp the fence at the desired 2 The extra-wide fence helps when pass-
position. Adjustable outfeed roller on the  Ingthe stock on edge. Tilt the saw blade for
small-parts cabinet supports stock. making these beveled panel edges.

B Crosscuts on long unwieldly stock are @ Use the bridge fence to gulde your rout-
easy when the stock is held under the erwhencutting dadoessquare to the panel
bridge fence and cut with a handheld saw.  edge. as in shelf construction.

CUTTING MITERS

SLIING MITER JIG —3/4 X 1-102 X
146" PINE
|2 REQD))
W2 X 12X e
PUDOD “\
P
L
Jie-DEEP
12 X 2° BLADE RECESS FOR
CUTOUT, LOCATE SABRE SAW

T SLAT SAMY

FASTEMN

WATH 2D .
COMMOMN Mans 34X 1-112
AND GLUE X 24" PINE

.

& Cut compound angles by adjusting the ¥ Picture frames require that stock be held
miter gauge and bevel the angle on the molding side up for smooth cuts. Use this
saw, Use backup stock to cut small pleces.  miter |ig for accurate, clean corners.
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COMBINATIONS

8 Install the router and circular saw in tandem to speed jalnting and ripping. Line up the
outfeed edge of the jointer fence with the stralght-bit cutter edge.

9 Cut open mortises with the circular saw and move to the router to cut the tenons. Gulde
the martises with a jig to keep the workpiece square to the table.

10 For smooth beveled profiles, mount the sabre saw alongside the belt sander. Unplug
tools before adjusting the blade and and belt-sander table to same angle.

belt sander are ideal for use with the
power table. Our drill mounting plate is
designed to hold the drill in one of two
positions—parallel to, and above the ta-
ble, for use in horizontal boring, disc
sanding or buffing, and below the table
for use as a drum sander, The drill is
connected to the plate by a drill puide.
We used the Portalign drill guide dvail-
able from Constantine, 2060 Eastehes-
ter Rd., Bronx, NY 10461.

The sabre saw is perhaps the simplest
to mount, When cutting the blade slot,
make sure it's long enough to accommo-
date the full range of bevel angles and
recess the saw base plate for maximum
blade exposure. Our belt-sander mount-
ing plate was designed to handle the
Rockwell No. 337 sander. It's used
above the table and features a pivoting
table for sanding bevels. Because differ-
ent belt sanders vary considerably in
their housing design, you'll have to
adapt our drawings to suit your model.
When designing vour custom plate,
avoid blocking the tool's air vents.

The real time-saving feature of the
power table is its ability to have two
tools installed at once. Ripping stock to
width and edge jointing are two opera-
tions that can be performed efficiently
with the circular saw and router with
gtraight bit. Construct a jointer fence
by truing one edge of a 1x4 and cuttinga
eireular noteh for bit elearance. Then, to
achieve the appropriate offset between
infeed and outfeed edges, add a strip of
plastic laminate or other thin veneer to
the outfeed edge, or remove a similar
amount from the infeed side, Clamp the
fence to the table so that the bit-cutting
edge lines up with the outfeed edge of
the fence. Now vou can joint a rough
edge, rip to width and joint the freshly

{Please furn fo page 105)

BELT SANDER PLATE 34 ¥ 2-3)4 X B-SIE
SIESDHA, X 2 DOVWEL

JOINTER FENCE

OLUTFEED
DGE—"

IE-DiA. X 2-112° DOVWVEL X
2 OF EACH REQD | _% =

304 X 1-112 X 2-314° {2 REQD

34 X 1-118 X 5-5/8" PINE;

ADD 132
OR 1116 4 X4
LAMIMNATE X 3"

CONTOUR TO AT HANDLE

T_r1- ErE"TT 514
HARDE-
&. iz WOOD
it el (A AND B|

L—i-lm*—l a -1

-
= M xex 1z
&Y

X

e

A 1w

NO. B RH i
SCREW INFEED!

EDGE— N—T
10 FLAT WASHER ANDY WAORK
J “Sge—314-0D. HOOK EYE FEED
(£ RECH) {2 OF EACH RECD) CHRECTIOMN
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PM COMPARISON TEST

OR ALL REASONS

, These big-ticket garden tractors are a gentleman farmer’s dream.
BY STEVEN WILLSON, Home And Shop Editor




hen I was young, growing up in dairy

farm country, I knew what a tractor

was—everyhody did. It was that huge,

stripped farm machine that fought
daily battles with hilly terrain, rocky soil and harsh
elements. It pushed things, pulled things and even
drove, by means of a power take off (PTO), any
number of stationary implements from forage
blowers to bucking saws. It was a practical no-non-
sense machine. But one of the few things it couldn’t
do—and no one ever thought it should do—was
mow a suburban lawn neatly.

Now all this has changed and the term tractor
applies to any number of downsized/upscale ma-
chines, some of which can mow your lawn neatly
and still drive a host of specialized attachments.
These garden tractors have so many claimed capa-
bilities and, in some cases, such astounding price
tags, we decided to try out a few and see just how
much real tractor was in each of them.

For this test, we obtained five popular models,
all in the 16- to 18-hp range, with attachments
for snow blowing, soil tilling and lawn mowing
included. We wused this equipment for

Garden tractors occupy the high end of the
lawn and garden power equipment mar-
ket. They are designed (o serve as power-
plants for many different ground-contact
attachments, They boast high-horsepower
engines, power take offs and, in most
cases, heavy-duty cordtruction. If you just
want to mow your lawn, don’t even con-
sider this expensive machinery. Look at
smaller lawn tractors or riding mowers In-
stead. But if you also want to blow snow,
till seil and pursue other more arcane capa-
bilities—all with power to spare—then this
equipment 5 your logical chodce. To get a
better idea of what to expect from these
machines, we put a Snapper LT 16, Cub Ca-
det 1811, Ariens GT 18, Deere 318 and
Sears YT 16 Automatie through thelr paces.
Here are the results.




TRACTORS

four months, from late winter to early
summer, on a 30-acre spread in upstate
New York.

Because these umnits with attach-
ments vary in price from almost $4000 Lo
more than 89500, we thought it was un-
fair to rank them as if they were direct
competitors. In most cases, however,
the old adage was true: You get what
vou pay for, But if there ever was a
product category where vou can easily
pay for more than you need, this group
is & shoe-in for membership.

The most important thing to keep in
mind is: The whole menu is a la carte.
Except for the Sears model, which in-
eluded a mowing deck, when you buy
one of these tractors that’s exactly what
vou are buying, atractor. Allthe attach-
ments are add-ons, So, you have to
make some pretty specific decisions up-
front about the work you want to do.

Snow Blowing

There are many good walk-behind snow
blowers, either self-propelled or push
maodels, that can handle a modest side-
walk and short driveway. But when
your needs are more substantial, the ad-
ditional power and comfort offered by a

tractor-mounted blower become attrac-
tive. One of the great advantages of us-
ing the same powerplant for mowing
and snow blowing is that you won't have
twno engines to service and maintain.

As expected, in our tests the 2-stage
blowers out-performed the single-stage
versions, The difference involved both
how fast the tractors moved through the
snow and how far the snow was blown.
The width of cut, however, seemed
much less important.

Finally, the lift mechanism, the
means by which the blower—or any at-
tachmenl— is raised and lowered, is a
real comfort consideration. The me-
chanical systems require some muscle
while the hydraulie lifts are effortless.
Two more required add-ons are wheel
weights and chains for the rear wheels,
Without them, getting up even a modest
incline is almost impossible.

Soil Tilling

You've got to be quite a gardener to
want—aor to afford—one of these at-
tachments, But their great advantage is
that the tractor absorbs almost all of the
vibration, the walk-behinds cannot.
Also, if you choose a tractor with a hy-
draulic lift, you gain a preat deal of con-
trol over consistent tilling depth.

As with the snow blowers, operating
width seems less important than other
factors. First is quality of construction
because these machines take a real beat-
ing. Heavy-duty steel plate is prefera-
ble to stamped sheet steel.

Second is the drive mechanism. Over
the long haul, hydraulie-drive and the
shaft-drive models are preferable to the
belt-drive syatems.

(me drawback to the tractor-mount-
ed design is the sheer space required to
operate the equipment. Tight spots are
a real problem because of the size and
turning radius of the tractors. Also, the
ground clearance under these tractors
is surprisingly scant which makes tilling
raised planting beds quite a challenge.
Finally, to mount most tillers you must
buy another attachment, namely a 3-
point hiteh for the back of the tractor.

Mowing And Collecting

With the exception of the relatively nar-
row Snapper single-blade deck, all the
tested mowers featured more than 40-
in. mowing widths, Unlike the blowers
andl tillers, cutting width is a serious
convenience issue, On larger lawns, es-
pecially over the duration of a mowing
season, working time can be reduced
significantly by these out-sized decks.

Test Procedures

We oblained these tractors for a 4-month
peniod from [ale winter to early summer of
this year. Each came with attachments for
mowing grass, blowing snow and tilling soil.
The Snapper, Ariens and Deere also had
grass-collection Test conditions
featured flat lawn and rough meadows for
mowing; soft, previousty filled soil and very
rocky, virgin soil for the tillers; and wel and
dry snow lor the blowers. Each manufaciur-
er offers many ofher altachments basides
the ones we tested. Write to them, at the
addresses below, for full-ine catalogs.

TRACTORS
~ Manufacturer Model/Price

SEARS CRAFTSMAN

(YT 16 Aulomatic’$2548 (incl. mawing deck)

SNAPPER

| T-1632835

Engine Type/Fuel Capacity/Oil Filter

2-cyl. 16-hp Cratsman/3.5 gal. No

2-cyl. 16-hp Briggs & Stratton'S qt/No

Tumning Radius (Tested at inside of rear wheel)

ATTACHMENTS

Transmission Hydrostatic Dual range, 6 lorward, one reversa speads
PTO/LIN Machsilsm ComsdMochanical FronbMachanical
Length. Width 657754 BE"34"
| WheelbaseWeight T aeesems. i 487450 Ibs. -
Tire size: Front/Rear 15 x 6.00-620= 10.00-10 15 x 6.00-6211 = 7.00-10 -
r 3y

Mowing Deck: Type/Cutting Width/Price

3 blades44™ included wilh mowar

[ 1 blade/3377$253

Collection System: Typa/Capacity'Price Mot avaliable for tested deck Twin Bags.5 bu 5250
‘Snowblower: Type Removal Widih.Price Singhe stage/40T/$T50 2-slage 3675760
b e T St i BB e P -

[ Miscallaneous Aftachments/Price None | 3-pt. hitchiincluded in tiller price;
Rear wheel weighis/845; Chains/$T0
TOTAL E'EEIPLHEHT_CUET_&EE TEETE[_.'I__ $3aroe $48T0

MANUFACTURER'S ADDRESSES

For infermation on other attachments

Sears Foebuck, Sears Tower, Depd. 703,
Chicago. IL 60684

Sn Power Equipment, PO Box 777,
Mmm.mm

T
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Anadded bonusis how close these wider
decks can cut around yard plantings, be-
cause the blades extend beyond the
tractor wheels on both sides.

The hydraulic lift, however, is not as
important here. Most people simply set
the deck at a specific height and have no
need to raise or lower it frequently.
Also, cutting performance is more de-
pendent on the sharpness of the blades
than any individual deck geometry,

There are a few shorteomings to these
tractor-mounted decks. First, the
weight of the tractor and size of the
front tires tend to flatten the grass. This
prevents the vacuum action of the rota-
ry blades from standing up the grass
completely before it's cut. Second,
these tractors simply eannot tolerate
mowing across an incline. Of eourse, all
the manufacturers point this out—with
safety stickers plastered on the equip-
ment and bold-faced warnings through-
out the product literature,

Rut, if your property does not con-
form to these litigious guidelines, steer
elear of this product category. In tests
we condueted mowing across inclines,
we found the tractors feeling faint at
just 9° and positively unstable at 12°,
However, when it eame to mowing up
and down an incline, all the tractors in

the group handled the steepest one
available which was about 207,

Your selection process gets more dif-
ficult if you want a grass-collection op-
tion. On some wide decks, the manufac-
turers offer no collection system,
reasoning that folks with so much area
to mow don't want to be bothered with
collection, If vou do want to collect clip-
pings, however, you must buy into an
auxiliary blower.

The rotary blades cannot throw the
clippings with enough force to reach the
collection bags. This system works well,
but can be unbearably notsy.

One final concern is gerviceahility.
You can't drop off thiz equipment at a
gas station on your way to work. Rou-
tine owner maintenance is crucial and a
reliable local dealer is almost a necessi-
ty. Be sure to review all the product
literature and warranty fine print be-
fore making your decision.

Sears Craftsman

YT 16 Automatic

It's not surprising that the Sears tractor
iz the least expensive model in this
group. From the lightweight stampings
used for the front axle to the insubstan-
tial U-bolts that hold the rear axle, you
can see cost cutting everywhere, The

stamped frame also features unitized
construction rather than a twin-rail de-
gign. This makes service much more dif-
ficult because the parts above the center
horizontal plate cannot be reached from
below. Furthermore, the multitude of
pulley axles attached to this plate are
simply bolted in place. If one works
loose and enlarges the mounting hole,
the repair can be made only by welding
over the hole and redrilling it.

Another look under the tractor re-
veals why the steering is so poor, In-
stead of using the straightest linkage
possible, the tie rod and drag link have
no less than six separate bends. This
makes steering sloppy and fatiguing.

Like the Snapper that comes next,
the Sears engine has no spin-on oil filter
which could affect engine longevity.
And its seat is incredibly uncomfort-
able. Add to this the noise level which
requires hearing protection at full
throttle and you end up with a tractor
that is a real disappointment.

That's the bad news, but there's some
not-so-bad news, too. The instrument
panel is logical and convenient and fea-
tures an exclusive height-adjustment
knob that controls the mechanical lift
system for the attachments. Another
good feature is an accessible coast-con-

CUB CADET ARIENS JOHN DEERE
1811/54649 GT 18/84689 3168/85220
2-cyl. 18-hp Kohlar'd gal.ves 2-cyl. 18-hp Kohler/d.5 gal Yes 2-cyl. 18-hp Onand.5 gal.Yes
Hydrosiatic Hydrastatic Hydrostatic N
Front/Hydraulic Front, Middle, RearHydraulic Front, RearHydraulic -
1 7ras = F4T5 A A5 44
4477800 Ths. 4871925 Ibs. A67/B36 Ibs.
16 = B.50-823 = 10.50-12 16 » 8.50-8/23 = 10.50-12 16 = 6.50-8/23 = 10.50-12
38" r -
1 blades/44"/$570 3 blades 487 /ST00 S 3 blades/467 5634
| Mot available for tested deck - Single Bag, auxiliary blower/12 bu, $679 Twin Bag, auxilary blower/.5 bu /$486
2-stage/ 4575004 2-slage 48751079 Single-stage, hydraulic/ 46751058

Bell driven/ 38781227 (with adapler)

Shaft drive/487/§1559

Hydraulic30°/§1503

F-pl. hitch/§249; rear wheel waights§125;
G‘E;inwﬁﬂ,?ﬁ

3-pl. hitoh/§148; Rear wheel weighis:
$80.50; Chainz'$88.50; Weight box/$79.50

3-pt. hilch/§248; Fear whaesl weights§87.72;
Chains/$54; Weight bar with 6 weighis'S288

ST783.75 —

$9221.50

$9597.72

Cub Cadet Gorp,, PO Box 36530,
Clevaland, OH 44136

Ariens Co,, 655 Wes! Ryan St.,
Brillion, Wi 54110

Consumar Products Advertising Dngl Deere
& Co., John Deerg Rd., Moline, IL 61265
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TRACTORS

tral knob that can override the trans-
mission. This allows you to push the
tractor easily when it's not running,
something that makes attaching the im-
plements more convenient,

The ignition switch broke after one
day’s use. This also nullifies the safety
interlock switch which shuts off the en-
gine if the operator gets off the tractor
seat. OF course, small things can go
wrong with any piece of equipment and
often these are caught during dealer
prep. The Sears tractor, however, is de-
livered in a cardboard box. Sears in-
formed us that local representatives
will come Lo service the tractor,

Sears Attachments

The no-dealer-prep arrangement be-
came a real irritation when it took more
than T hours to assemble and attach the
snow-blower unit, Onee in place, how-
ever, the single-stage blower did work
well in light snow and even crawled
through heavy wet snow, though it was
our poorest performer,

The tiller was a good bit easier to in-
stall, but its performance was deplor-
able. It's difficult to understand what
Ltype of soil the Sears folks had in mind
for this machine. It bucked, bounced
amd started to burn the drive belts when
confronted with virgin, rocky soil. The
machine worked only slightly better in
previously tilled soil.

Deapite the problems with the blower
and tiller, the mowing deck operated
very well. But, unlike the other wide
decks in our test, this unit had only one
steel runner to function as an antiscalp-
ing device. The others had rollers or
wheels to prevent the blades from goug-
ing your lawn. Sears does not offer a
collection system for this deck.

SnapperlLT 16
Our Snapper tractor had several things

in common with the Sears model. Both
feature 16-hp engines and occupy the
low end of the price range. Also, both
have very uncomfortable seats. But
here, the similarities end. On almaost ev-
ery front, the people at Snapper have
opted for honest, common-genze design,

The LT 16 was the only tractor that
did not feature hydrostatic drive. In-
stead, it employs a simple friction-drive
system that allows you to change be-
tween the six forward speeds without
clutehing. You must, however, use the
cluteh to move into Neutral or Reverse.
Even though the rubber-faced friction
component seeéms prone Lo wear, re-
placing it only involves removing three
very accessible nuts. The transmission
also features high range for mowing and
alow range for snow blowing and tilling.

The twin U-channe! frame represents
durable construction and allows for easy
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servicing. And while the front axle is
stamped, like the Sears tractor, the
steel iz much heavier. The Snapper
steering is responsive and predictable
with only one bend inits linkage and the
steering wheel is adjustable—the only
one in this test. Finally, the narrow
tires on this tractor may not look as sub-
stantial ax the others. But they offered
an edge in friction because of their high-
er load per square inch of contact area.
This iz a plus for enow blowing and till-
ing and a minue on a soggy lawn.

Sna r Attachments

The Snapper 2-stage snow blower may
not be the easiest model to attach—it
took well over an hour the first time
—but it was the best performer. It sent
wet and dry snow alike flying more than
40 ft. away. At one point, we stacked it
against a 16-in.-deep streteh of scaking
wet snow and the tractor just erawled
along its merry way.

The blower is belt driven off a4 front
PTO and the additional weight on the
front wheels does make steering stiff.
But the same was true of every tractor
in the group, except the Deere which
has power steering. It should be noted
that in 0° temperatures the Snapper
started better than all the others,

The Snapper tiller, on the other hand,
was the smallest and next to least ex-
pensive model we tested. And the only
one that was not driven off the tractor.
It was powered by its own 5-hp Briges
& Stratton engine, There is some wis-
dom to this arrangement, especially ona
tractor that has only one front-mounted
PT(. To transfer the power back to a
tiller requires a very long expanse of
exposed V-belt. When going over rocky
soil, the belt ran hit obstructions. Sur-
prisingly, our worries about the noise
level of this additional engine were un-
founded, and the unit was easy to start
while sitting on the tractor. Itz one
drawback was that it tended to churn up
the soil in clumps which required three
or four passes to smooth out,

The Snapper single-hlade mowing
deck was smaller Lhan the others. But
it’s worth serious consideration because
it cuts very well and doesn't require an
auxiliary blower to move the elipping
into the double rear bags. Not only is
noize reduced, but there is also one leas
ohatruction in the chute to clog with
clippingz. In light of how well the collec-
tion system worked, it seems strange
that Snapper would join the bag support
brackets with brittle hardware. Two of
the bushing nuts broke when the system
was being installed.

Cub Cadet 1811

By moving up to the Cub Cadet, you
enter a higher-priced neighborhood and
a better-built machine, It= fit and finish
is superior and it possesses, along with

theJohn Deere, the best ride we tested.
It also shares the guietest performance
and a very similar, sensible dashboard.
Though the machine does have an am-
meter, oil-pressure light and an engine-
hour meter, it lacks a light to indicate
when the PT0 is engaged. This is a con-
venienee and safety feature we think
should be thrown in for the price.

The Cub has the best front end in the
group. It's the only design with a king-
pin separate from the front-wheel spin-
dles, which iz both durable and easy to
service, The quality theme is carried
over to the steering linkage where both
the tie rod and drag link are straight
heavy-gauge steel rods, Combine these
features with a substantial axle casting
and you end up with the best manual
steering in the group.

The hydraulic-lift mechanism fune-
tioned well in all our attachment tests,
anil the seat is very comfortable. Also,
the Cub was the fastest tractor in our
test, though this is a somewhat dubious
distinction, All the attachments fune-
tion best at slower ground speeds. The
biggest drawback to the Cub is its sin-
gle, front-mounted PTO. As mentioned
earlier, to transfer the power all the
way back toa tiller requires a very long,
unshielded expanse of V-belt.

Despite the obvious quality construe-
tion of this machine, two distressing
breakdowns oceurred. The first was the
failure of the seat's safetv-interlock
switch. The second concerned a broken
weld on the linkage between the speed-
control knob and the transmission. Both
are coverad by the warranty, but they
end up undermining an otherwise favor-
able impression of quality control,

Cub Cadet Attachments

The Cub's 2-stage blower was a breeze
to install and worked well in both pow-
der and wet snow. Its hydraulic Lift and
superior manual steering made operat-
ing the blower almost effortless.

The tiller attachment was somewhal
maore diffieult to install A separate
gearbox and adapter kit had to be added
to the 3-point hiteh to receive the belt-
drive assembly. This gearbox does,
however, accomplish the change in belt
direction internally. This reduces belt
wear and makes fine-tuning the belt
tension easier, Still, on several ocea-
gions, the belt did jump its pulleys. In
virgin, rocky soil the machine sought its
depth with ease, yielding a relatively
smooth planting bed in just one pass,

Rounding out the Cub attachments
was a first-class mowing deck. Not only
was it easy to install, it also featured
antiscalp wheels on both sides of the
deck and a totally enclosed belt-drive
system that powered its three rotary
blades. The manufacturer does not offer
it collection system with this wide deck.

{ Pleaze twrn fo page 53)
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TOYOTA HRWININER

HTILITT PLUS 3 COMFORT
In-town shopping to boulder \ ~ IN ACTION!
hopping, 4Runner makes life W Fully reclining front bucket
easier. When you need big cargo E p— seats and power rear window are
space, fold down the rear seats _' = ./ standard. Also available is an optional
and pile in the lpad. - ECT automatic overdrive transmission.”*

i Happy owners have named Toyotas four-wheel drive, family-size

o ARunner number one in customer satisfaction for the second

{ straight year.” In an independent nationwide survey, 4Runner’s
owners came through loud and clear; no other compact sport
utility vehicle was liked so much. That's Toyota: looking out for

you with quality that makes people happy.
RATED #1 IN CUSTOMER SATISFACTION.

COHLEE?K TOYOTA

o - = FﬂR ANYTHING
AL Powver & Assocmies Compact Trick C5L- 1985 and Y7 . . n:l
**Startland an 4funeer Tirbo £ - - Mo

A 1967 Tgyota Mator Sale LS A Ine -4 " TP : ~ +_-bet More-From Life- ., Buckle Lip!

-
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4x4s MOVE
UPTOWN

82 Not tomention upscale, up-
market and high-tech. Here's a
quick look at where the sport/
utility market is today, how it
gob there, and where it's going
in the vears ahead.

BUYER'S GUIDE

84 First look at the "B8s, featur-
ing 25 models from 13 manufae-
turers including an upscale Su-
zuki for Chevy dealers, a (A1-5
clone from India, and an [alian
luxo eruiser.

OFF-BEAT OFF-
ROADERS

Q0 Okay trivia fans, here's how
to tell a Pinggaver from an Afri-
car, Would you believe 4x4s
from Mercedes-Benz and Lam-
borghini? Or a 6x6 Range
Rover? They're all here.

FIRSTHAND DRIVE
REPORT:
RANGE ROVER

94 Oowr Outdoors Editor sam-
ples the Holls Royee of utility ve-
hicles on the factory’s torturous
course in England-—the world's
only off-road driving schoal.

8

Home of the Range Rover: Our Outdoors Editor Joe Skorupa gets a driving lesson.

Range Rower phesograplsy by kahn Mason, Blazer XT- 1 shudio photograprsy By Bill Ashis,
XT-1 weering demonstanan photos by Mike Allery 1988 Chewy Tracker, GMC 515 Jimmy and

Eayon-Frsore Magnum photos by Jim Dunne, Bronco | phoio fthis page] from Studio 10
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STIX-ALL GLUES
ALMOST
EVERYTHING.
EXCEPT
YOUR FINGERS.

Elmer's® Stix-All glues it all. With
a bond that stands up to heat, cold,
rain, impact and vibration. That's
something no super glue can do. So
use Stix-All for saving just
about anything that breaks
or tears. And save your @
skin at the same time. .
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OVE UPTOWN

Utes move upscale and upmarket from their humble beginnings.

BY WADE A. HOYT, Automotive Editor

ackin the Dark Agesof

trucking, they were

simply called utility

vehicles because that's

just what they weres

—roofed-over pickup
trucks used by utility companies, con-
struction firms and the like, Then some
sports started to use these “utes" on the
weekend, just for fun.

H_u

ecreational users wanted g bit

a stripped tin box: a better

ratlio, maybe, air conditioning, or more
comfortahle 3.

And pretty soon, companies were
marketing sportfutility vehicles with
more options than a Coupe deVille
Right now, 11 firms offer 20 different
models, with at least another eight
about to be unleashed.

PR PHCITCY BY B ASHE

What sparked the market was the in-
troduction of the compact Blazer and
Broneo in the early "80s. They were a
runaway success, followed by similar
models from Japan, Last year, came
mini ules—like the Suzuki Samurai—
opening up a whole new market niche.

Total ute sales are expected to reach
more than a million & year by 1991,
Why? Listen to Chrysler president Hal

POPULAR MECHAMICS & SEFTEMEBER 1987




Computer power to work the animated 3-D
CRT instrument panel [center | and complex
drive system |s housed under two |

the cargo bay |above), bu 1 eventually be
miniaturized to fit underhood. The CRT not
only tells you what's wrong with the truck,
but shows you how to fix itl

Experimental Blazer XT-1 falls micway in size between the 5-10 and full-size utes, Steer-by-wire system employs electric motors at each whieel
that can actuate two different programs: lane-change “crabbing ' [left] or front/rear countersteer |right ] for maneuverability

L] K| 1 ||

5 el miniy
ilis I1r1i11-r|:| hetween

utes get more civili

s and truck

will appeal to more ear owners.

What will the ute of 1991 he like? Pos-

FOPULAR MECHANICS »

ed and ear-like
without losing their practicality, they

SEPTEMEB H7

||I||I like € hi 5 Bla
I X RLEETINE,
b-ihi

1 hedght anid
h.1r|=|-|l1b1.’ to suit lhu Ler . He can also
chooze the 4-whes EFing Progrm:
All four whes £ in the same di-
rection for effortless lane chanpes, or

front-rear count Leering rn: [Ihi‘IHHT'I-

shifts in I
any whesl slippag 1le th
dwd, the computer can shift torque fore
oraft by up to 30 percent whenever slip
is detected. The 3-I) dash has all the
usual information, plus service and re-
].lail' I'|:{l,.i-.| with amimated illll..-1 rations. M
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BUYER'’S GUIDE

By the end of 1988, you'll have 25 or more 4x4s
to choose from. Here’s an advance look at them.

BY JIM DUNNE, Detroit Editor

oday, sport/utility buyers can choose
from models that range inimage and price
from the tiny $6895 Suzuki Samurai to the
luxurious $30,000-plus Range Rover. In
between are 18 other makes—if you count
GMC and Chevy separately—that in-
clude such well-known names as Jeep, Blazer and Bron-
co, along with relative newcomers from Japan like
4Runner and Pathfinder. More are on the way, accord-
ing to insider reports. Chances are you will soon see a
Daihatsu Rocky, Chevrolet Tracker, Mazda and Yugo
utes, military Jeep-clones made in India, Spain and
Portugal, plus a luxury 4x4 from Italy.

Sales are on a strong upturn. In 1980, about 200,000
sport/utility vehicles were sold in the 1.8, That figure
skyrocketed to almost 900,000 in 1986, and is expected
to jump to over 1 million within the next four years.

In many home driveways, utility vehicles are taking
the place of the traditional station wagon. Utes offer
similar cargo capacity, look great at the country club

CHEVROLET BLAZER
Full-size Blazers use full- sel, not a converted paso-
size engines, both of them  line engine. It produces 148

and can easily pull a trailer. The rise in popularity of
utility vehicles almost matches the fall in sales of full-
size, rear-drive station wagons,

Trailer towers know the value of utility vehicles. Be-
cause they have chassis and powertrain systems that
are bazed on commercial trucks, the muscle is there to
pull some of the biggest recreational trailers. Big V&8s
and diesel engines furnigh the most power. Ford has a
351-cu.-in. V8 asits top Bronco engine, while GMC and
Chevy offer up to 454 cu. in., depending on the model.
Even the small utes can tow trailers.

Think you might like to buy a 4x4? Surveys of shop-
pers, as quoted by Nissan, show that the typical buyer
of a compact utility vehicle uses the vehicle primarily
for commuting to work, and wants attractive exterior
styling to go along with lots of room inside.

Take the base prices listed on page 89 with a grain of
salt. The numbers look attractive, but they can be de-
ceiving. Many lower-priced models rise dramatieally in
cost when you add up the options that you'll want.

CHEVROLET 5-10 BLAZER
Chevy boasts that the 5-10  transmigsions are offered
Blazer is the “top selling on the 4-wheel-drive mo-

vehiele in

V3s. The base engine has 5-
liters displacement (305 cu.
in.). Horsepower on this
smaller engine is up to 170
from 160 last year, thanks
to the replacement of the
carburetor with a throttle-
body fuel injector. Optional
engine is GM's 6.2-liter die-
sel V&, which is a real die-

hp and bags of torque,

Cousin to the GMC Jim-
my vou will note that the
Blazer eab and front end
have not yet changed in ap-
pearance, even though the
Chevy full-size pickup has
been redesigned. Blazer's
turn for restyling comes in
1929,

sport/otility
America.” Animproved 98-
hp 2.5-liter 4-cylinder en-
gine, with power up 7 per-
cent from last year, is the
base powerplant, while the
120-hp 2.8-liter V6 is the
option. Both engines now
use a single serpentine belt
to run accessories. Two

dels—a d-speed manual and
a d-speed automatic with
overdrive. The 2-wheel-
drive 5-10 has a 3-speed
automatic as another op-
tion. Except for a slightly
lower price, the S-10 Blazer
isidentical to the 8-15 GMC
Jimmy. A front-end restyle
is in the works.

84
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CHEVROLET SUBURBAN

If you are looking for the
true do-everything vehicle,
the Chevy Suburban—ani
its eousin from GMC—may
fill your bill. Throttle-body
fuel injection on all the gas-
oline engrines, the 5-,
and T.4-liter VBs, plus oth-
er improvements in the in-
take and exhaust system,
have raised horsepower by
5 to 17 percent. The THI

ih =y

svstems  also make colid
starts easier, quicker aml
smnoth out lib'l'l.'1";l‘|a!i|'i|l'q.'.

The optional 6.2-liter VS8
truck diesel may be Lthe best
anEwer to serious, long-dis
tanee drivers who want to
save money on fuel. O the
rosiud, Lhe ride of this 454 i
whout as smooth as that of
some of the biggest passen
rer secdans.

CHEVROLET TRACKER 4x4

Your'll have to wail a vear or
s before this model hits the
showrdoms.,  Sueuks  will
boled the Trackerin CCanada
starting early next vear.
Both Suzuki and Chevenlet
will offer the car for sale in
the 115,

Thoogh details of the
vhassis  and  engine  are
tlosely held secrets at the
two enmpanies, it is known

that Tracker is bigger than
the Samurai, has & more
powerful engine and has a
car-like appearance inside,
I'ts prrice will be a level high-

@r tosr, probably in the
F8500 range. Like most

Japanese products built in

North Americi, Tracker
will have a Japanese-huilt
engne, transmission and 4-
whesl-drive syatem.

DODGE RAIDER

One of the smaller com-
pacts in the sport/utility
fiegld. the Ruaider is still not
az small as the mini-cliss
Suzuki Samurai, Made by
Mitsulnshi, the Raider is a
elone of that company's
Mantero in maost respects
Small does not  mean
spartan, however., The
Raider uses an oversized
L-hp 2.6-liter d-evlinder

Justable

enginge that drives [h!'llli_],'_l]
sither o ._--r-||1'|-|| il or
L-speed  automatic
ilrive transmission

Stundard  features  in
cliddle  automatic  locking
hubs, power steering, ad
steering  colomn
and 15-in, tires, And an in
elinometertells vou how far
yvou are tilting side to side
ar front to resre

Ve

DODGE RAMCHARGER

Unigue  among  ull-size
utes, Ramehirgers come in
both 2- and 4-wheel drive.

The 2-wheel drive is de-

slgned for traditional sta
tion wagon buyvers or for
trailer towers who nesd a
husky ehas=is and powerful
engine, The 4-wheel drive
offers off-road capability.
Standard engine 12 a 145-
hp 5.2-liter V8, while the

power option is o 5.9-liter

VE. The dxd models can be
shifted inund out of -wheel
drive al speeds up o 55
mph when the driver pulls a
lever on the instrument
panel. Big, sturdy and rea
sonahly priced, the Ram
charger is built at Chryaler
plants in Warren, Michi-
gan, mnid Lago  Alberto,
Mexico,

FORD BERONCO

Fords  full-size  heavy
welpht haoler has a new
faee for VST, but still keeps
its ook of .-C||'r‘|IJ_"||i anl
power Flush-mounted
headlights omtside and o
new instrument panel in-
side wre the major changes
from last year. Three en
mnes are avillable—a 4.9
liter inline Six, a b-liter V&
and a G.8-liter VB,

[nsiders say the 4.48-liter
=ix, which runsas smoothly
=0 VA, i better in deliver
ing lnw-spesd torque, while
the VE runs with more an-
thovity at high speeds, Fuel
injection will be standard
on all engrines in 1985, amd
ABRS rear brakes upfil inl.
Transmiszion cholees are
munual d-speed, and auto-
matic 3 or d-speed,
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Ford's compuct has  the
same typir of Twin-1-Beam
fromt suspension s its big
brather Broneo, That's one
reason the Broneo 11 ap-
pears to have a taller body

It's suspension needs more
viertical room Lo Dex. So the
engine s sel hipher off
ground level, From that, all
other parts of the vehicle
rse, along with the center

FORD BRONCO 1l

of pravity. Ford olfers the
smaller Broneo with 2- or d-
wheel drive, A 14i-hp 2.9-
liter Vi is the only engrine,
but vou ean order either a -
spectd manual o d-speed
automstic overdrve trans
mission. All the car-like
power options that give
compact utes their wide ap-
|"|'iLt H 1 g L il'ri'ii]iiht!:' an 1]||'
Bronea 11,

The full-size eousin Lo
Chevy's Blazer has identi-
el equipment to the Blaz-
er, but the price for the lim
my i ahout 550 more, as is

GM's  custom i selling
these two utility trucks.
For vour extra money,

MO doenlers offer “Com-
mittment Plus,” a delivery
service Lhat givesthe buyer
extras like a full tunk of Fas,

GMC JIMmMmY

a free 3000-mile checkap,
one ol and filter change,
anil other perks

GMC':  “Committment
Flus" plan i= in elfect with
the =15 Jimmy amd the
GMO Suburban as well

Like the other full-size
utes, the Jimmy s very tall
amil wide, Make sure vou're
comfortable with & test
drive before vou buy it.

A modest faeelift is in store
for this GMC' version of the
Chevirolet S-10 Blaxer
Inelivichoal headlights
give way to aero-shaped,
flush lenses amnd the grille
will have u ,L.phrlg.- difTer-
ent appearance. Virtually
wll dimensions and  equip-
ment will be carryover, in-
cluting the cholee of 2-
whoeel or 4-wheel drive. The

GMC 5-15 JIMMY

long-promised 4-door maoad-
el is still on the horizon.
There will be changes in the
power lineup of both the -
10 and 5-15 in "85,

Look for the premiom
2 K-liter V6 engine to et
mure horsepower, so GM
will be able to match the
performance of Jeep's pow-
erful  173-hp  G-evlinder
Cherokes and Wagronesr.

You're talking big when
you tilk Suburban, an ex-
clusive of GMC and Chevy
that is big enough to pull
Just about any travel trail-
er. Husky 5-, 5.7-, and T.4-
liter gasoline engines and a
G.2-liter truck diesel for-
nish the muscle. Both
smaller engines have a fuel
injection system this year,
a feature that aids starting

GMC SUBURBAN

in any temperature, and
controls idle .-pr-mi after
cold startups. You can or-
der the Suburban in either
2- or 4-wheel-drive ver-
siong and equipped  with
Iiil:-t abaout any comfort or
convenience option of 8 pus-
senger car. [t can haul a
pross welght  of 16, (00
pouinidds including vehicle, pas-
gengers, cargo and trailer.

Rugged Ilooks are the
theme for maost .-||-|r'1.lltiii!.'|'
models, and that was one
reason Isuzu put wider ax-
les and a simpler grille on
the Trooper 11 model for
1987, Big 15-in. wheels anid
tires add to the pround
clearance, and contribute
to the huskier overall ap-
pearance. You can order
the Trooper 1T in either 2-

ISUZU TROOPER Il

or 4-door body styles this
vearin both the Deluxe and
higher priced LS versions.
The Japanese built utility
wagon uses either a Y6-hp
2. 3-liter overhead-cam 4-
evlinder gasoline engine or
2. 2-liter turbo diesel. They
are matched up to a b-speed
minuil transmission. Fora
compact, there's lots of in-
Leriar room.

a6
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The keys to the suceess of
Cherokee Wagoneer in-
clude an attractive appeéar-

| anee, good power, both 2-

and 4-door body styles, and

[ the reputation of Jeep rg-

gednesz. The base engine is
AMC's own 121-hp Z.5-liter
fuel-injected Four. The op-
tional 4.2-liter inhne Six is
the most powerful in the
Compact clazs. It fll'i'{*iirth—-

JEEP CHEROKEE/WAGONEER

173 hp, and makes the
CherokeeWagoneer one of
the best small rigs when it
eomes to hauling trailers. It
iz rated to pull up to 5000
pounds, CherokeeWagan-
eer 15 available in both 2-
and 4-wheel drive. Buyers
have the choice of 4- and 5-
speed manual  transmis-
ston, and a new d-speed
overdrive automatic,

— e A T il il

JEEP GRAND WAGONEER

AMCs bigpest sportutility
truck is the company’s best
model for pulling big trail
ers, or for providing reom
inside, Compared to the
Cherokes Wagoneer line,
the Grand Wagoneer is 20
. longer, vies on a T-in.
longer wheelbase, and vses
# 1d44-hp 5.9-liter V& with
bags of torque and a 3

| .'-i:-l.‘l'.'ii Aulomatie,

Fully  equippsed  moidels
are the standard, and theat
= reflected in the price, @
hefty S23,000-plus. Inelud-

el are lenther sests, power |

steering and air eonditinn-
ing plus a new self-zealing
Michelin tive. The body de-
sign hus  remaned  un
changerd or almost s
t'il']l.'. -'”Hi |.|II'J‘|' H N ||”!?I:'-'Jr|:-
to changre i

JEEP WRANGLER

The Wrangler is the sueces-
sor Lo the Jecep CJ-T and di-
rect  descendant  of  the
WWII  military  vehicle.
Passenger comfort i= em-
phasized in the Wrangler
because surveys of buyers
|']I [||1' |I: .Hlll_l';'l.l'li ||l'.:|

more buyers uzed them for
1

personl fransportation,

| The base Wrangler has a

fabuae Lop but the l':I|H.-|'-

the-line Laredo is availahle
anly with a fibergliss hard
top roof and roll-up win-
dows., Engines are both
AMC designs—a 2.5-liter
Four as the hise engine,
and a 4.2 liter Six as the
performance aption,

Although the Six makes 5
hp less than the Four, it
produees & helly 75 1b.-iL.
more torgue,

NISSAN PATHFINDER

A recent entry into the

| gport/atility field, the Path
[ fimcler i loaded with techm
| eal features that competi

tors may have sometime in
the future, They include a

[ more poweriul optional 3-1i-

| senlt

ter Vi engine rated at 140
hp, vent windows Tor rear-
passengers,  2-wuy
opentig tatlgate, and eoil

EPring rear suspension,

Base engine is a 106-hp
2. 4-liter Four. Two Lrans-
missions are offered—a &
speed manualand a 3-speeid
automatic. Fuael economy
runpes between 15 and 19
mpg in eity and highway
driving. Pathfinder’s mod-
ern ol looks aren’t remi-
niseent  of  paramilitary
hardware, but still have an
air of athletic competence.

MITSUBISHI MONTEROD

Montero i the vehicle that
the Dodire Radder is based
an. All significant features
are identical, ineluding di-
misnsions,  engines  and
transmissiong. A 108-hp
2.6-hter miine  4-exvlmder
engine is the only power
plant  offering, You eun
hook that up o a Se-spaeid
manaal or d-speed automat-
e overdrive transmission.

Two moilels availl-
able, the bhase Montero and
the Sport. Both ase 15-in
tires and wheels. The move
to oversize wheels on this
subcompaet is purt of o
trend toward both o more
museular appearance aml o
mgher ground clearanee for
Lhe ehissis, The YVe=in. extra
grounidl  clearance
|r|1'I]'\.I' A thifferenee,

ure

||||g--\.
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Dirivis this British-built im-
port in rougeh country for a
few miles and  vou will
fuickly
Range Rover is the luxury
ofl-roader. Lovkable differ-
ential lets all wheels pull in
eoncert, The high price of
the Hange Hover makes it
an  “ides)

owners of luxury margoes
like Mercedes, Porsche and

RANGE ROVER

apres  that  the

soeom] var for

BMW.,” according o
Charles Hughes, president
of Hange Hover of North
America
Tvpical buyer of the vehi-
cle earns ST, 000 & year or
more, according to RENA
surveys, und owners of the
150-hp A.5-liter aluminum
VR-powered dxd use it
mare like a station wagon
than an off-road serambler

—

The Samurn 1= the first of

the smaller 4-wheelers of

thee future, Its taly dimien
sioms, podnl foel economy
and low L8] o 0 SHHHS miike
it the mrede Ehiit vt her m-
ufeturers will try to imi-
Lt

Hurdtop or softtop ver
stons  are available, The

mbo an open plr eonvert

Clall this a station wagnn if
viu want, but the Land
Clruiser has all the features
of u sport/utility vehicle, in
cluding 4-wheel drive and
rear ilarters
that convert into a spacions
logd-carrving
Land Croisers have baen

[HASRE TR
enelosure,
sty sellers for 15 vears.

Fairly dated in its mechani
il details, the Land Crus-

He

sufttop turns the vehiclie

SUZUKI SAMURAI

ible, a feature that makes
the Samural especially ap-
pealing to vounger buyvers
The fid-hp La-liter engine
sepms small compared with
the monster Vs that Vil
pot on full-size dxds. Buot
the Samural’'s EIIIII-||MHH]
curb weight mves it a fovor-
able prwWeT |II-'n'l.'l'i_lf!'|'| ritn
that rivals mozt other otili-
tv vehivles in its olass,

or = offered only with man-
wal despeed transmission,
Its engine is a 4.2-liter In-
line Six with the nostalgia
of a manual choke, Suspen-
ston eunsists of leal springs
on rigid axles front  and
rear, Sturdy and simple,
the Land Croisor is a favor-
ite of rugped mdividualists
in the Rorkies and Pacific
MNorthwest

RAYTON-FISSORE MAGNUM

This luxury 4-wheel-drivie
vichicle will compete with
Range Rover and  the
plushest Suburbans in the
30,000 price elass. The 4-
door vehicles will be par.
Lially assembled in Dtaly,
Lhen shipped to the U8, for
installationof Ford 5.0-liter
VB engines, transmissions,
transfer cases amd emis-
sions equipment. The only

transmission will be u Ford
Lspeed  automatic.  The
transfor case iz 8 shift-on-
the-Ny Cheysler New Pro-
ress Lype,

A big vehicle, the Ray-
ton-Fissore weighs over
SO00 - pounds  amd  comes
fully equipped with air con-
ditioning, leather seats,
power Jocks and a trailer
towing package,

TOYOTA 4RUNNER

The 4Hunner 15 hasically «
.-11np||' iIII:[|I1'.!|| Ton of '[-u}.'n
s top selling  pickup
truck, with it manunl Iock
ing (ront hibs, Drive this
Irl?:‘flﬂll with the top o or

OfT, simee the rear portion of

thie roof anid windows e
be removed (o D=
|'|I|ir||_f 1\1 |[hrhl'!lll'llr.r__'fll”
din’t get o trie pickup
truck. The cab remains

POPULAR MECHANICS & SEFTEMBER 1987

apen at the back aml rear
siEls A l"".[l“.‘-i'll. !h" :||'||'I|
CH CHTY psRenEers in the
rear with convertible-like
aopenness. A 116-hp 2.4-li-
ter d-cvlinder inline engine
with S-spoeed manual trans-
migsion is stindarl,
Oiptions include a 135-hp
torho engine and a 4-spead
automatic overdrive trans-

ITHE=RHT,
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Universal Motors of North
America s the rather grand
nime of a small company in
New York City that plans
to import several 4xds over
the next few vears. The In-
dian wus originally devel
oped for Portugpuese mili-
tary use and 1= now helping
several NATO armies over
the rough stuff. Rede-
sl for the eivilian mer-

UNIVERSAL INDIAN

ket in 1984, the U8, ver-
sion will feature a fuel-
injected V6 engine, a 5-
gpeetd  manual  Lransmis-
sion, disc/drum  brakes,
limited-slip differential and
gas shock absorbers, Op-
tiong  will inelude power
steering, automatic trans-
mission and air condition-
ing. Expeet 314,000 to
$17,000 prives in "8s,

UNIVERSAL MAHINDRA

And you thought the Gl
wits dead? [0 been reinear
mited in Inidia irll. H | II:IH.illl'
manufaeturing  conglomor-
ate that's been  builiding
Joeps unider license sinee
1954, Now being sold in 15
eountries, the Mahindra is
powered by the popular
2 G-liter Mitzubishi Four,
found in thousands  of
Chrysler products. Auto-

matle or Sespeedl el
TI"LLl!:"IIHh"-HH'I‘- .'1'\I|!||-
i1|:l'E'|'. ”I'-'Il'i.i'." are dize 1'I'1s:II|:,
drum  rear,  with  leafl
springs all around. Tires
are hefty 235 THH15: on
GV-in. rims, Wheelbase is
HTRTRT i

Universal Motors plans
to introduee this Jeep clone
toy Canada amd the 1.5 in
THEE for SS000 to SO000, P

Hnre

UNIVERSAL LIGERO

This paramilitary delight is
made in Spain for varfous
military  applications  in
maore than 27 mode] eonfig-
urntions with long or shor
wheelbases, The model s
leeted for the U8, market
will have a 2.3-liter LU.5.-
built  4-cylinder engine
|]11'nh;|,11]_1.' i Ford) so [rrts
and zerviee ghoulid he BiEY
to come by, The Ligero has

an all-aluminum body and a
.-l---]'u'l'ii mantal transmis-
gion. A 2.4-hiter gazoline
Four and a 8. 4-liter diesel
Six, available in Spain, will
probably not be imported,
Universal ]|n||w:~ to =ell the
Ligero in the United States
next vear in the 312,000 to
£15,000 range,  which

should make o |H|j|lll:|.|' if
it's s rugped as it looks

Sport/Utility Prices

Chevy Blazer

2-Wheal Drive MA
4-Wheal Orive $13,066
Chevy 5-10 Blazer

2-Whee! Drive 510,124
4-Wheal Drive 11,586
Chevy Suburban

2-Wheel Drive $12,435
4-Wheel Drive 13,512
Chevy Tracker 4x4

2-Whesal Drive MA
4-Wheel Drive Ha500°
Dodge Raider

2-Wheel Drive A
4-Wheal Drive $10.37
Dodge Ramcharger

2-Wheel Drive $12.820
4-Wheal Drive 13,866

Ford Bronco

2-Whael Drive MNA
4-Wheel Drive §14,686
Ford Bronco Il

2-Wheel Drive $12.512
4-Whee! Drive 13,203
GMC Jimimy

2-Whea! Drive NA
#-Wheel Drive s13117
GMC 5-15 Jimmy

2-Wheal| Drive 10171
A4-Wheel Drive 11,635
GMC Surburban

2-Wheel Drive §12 487
4-Wheel Drive 13,564
Isuzru Trooper Il

2-Whee| Drive LA
4-Wheel Drive $10,809

Jeep Wrangler
2-Wheal Drive MA
4-Wheel Drive $10.295
Jeep Cherokee
2-Whaeal Drive 510,741
4-Wheel Drive 12,053
Jeap Grand Wagoneer
2-Wheel Drive MA
4-Wheel Drive $23,906
Mitsubishi Montero
2-Whaeal Drive MA
4-Wheel Drive £0889
Nissan Pathfinder
2-Whao! Drive $6599
4-Whee! Drive 8549
Range Aover
2-Wheel Drive MA
4-Wheel Drive 530,500
Rayton-Fissore Magnum
2-Wheal Drive A
£30,000°

4-Whesl Drive

Suzuki Samural

2-Wheea| Drive M
4-Whesl| Drive 6805
Toyota Land Cruiser

2-Wheel Drive MA
4-Whesal Drive $17,198
Toyota 4Runner

2-Wheal Dnive MA
4-Wheel Drive $12.908
Universal Indian

2-Wheal Drive MA
A-Wheal Drive $14,000"
Universal Ligero

2-Wheel Drive MA
4-Wheel Drve $12.000°
Universal Mahindra

2-Wheel Driva HA
4-Whee! Drive $8000°

‘Estimate; NA=Not Available




OFF-BEAT
OFF-ROADERS

May we show you some-
thing in a Lamborghini
or Mercedes 4x4, or
would his lordship prefer
the plywood 6x67

BY WADE A. HOYT
Automaotive Editor

ou say you're bored with
the same old Chevys,
Dodges and Fords? If
you see another Jeep
you'll urp? And all the
Japanese utes look alike? If you're in the
market for something completely differ-
ent, look to Europe. The home of the
exotic sports car breeds some pretty
outrageous 4xds.

Leading the outrage list is the Mon-
ster G by Bwiss wild man Franco
Sbharro, who builds some of the most
outlandish wehicles on the European
auto show eirenit and makes his living
by selling road-going duplicates.

For only $65, 000 down and $65, 000 on
delivery, Franco will be happy to knock
off a Monster that makes even Big Foot
loak mild. Powered by a modified Mer-
cedes-Benz V8 of 6.3 or 6.9 hiters, the 2-
seat 4x4 measures 16 ft. long, 6 L.
wide and over T4 ft. high. With more
than 350 hp to move its 3300 pounds,
this Monster can really fly.

The special Goodyear tires and
wheels are patterned after those on the
Boeing 747, If the Monster G bogs
down, an electrically operated erutch
can be extended to lift the front, rear or
all four wheels clear, giving the striking
vehicle an extra dimension of mobility in
rough terrain. 1f even the cruteh fails,
the Monster packs a small motor scooter
in the rear, where most utes stow the
spare tire.

Arabian Delight

If you'd prefer something slightly closer
to the mainstream, congider the Lam-
borghini LM002, a desert fox designed
i

Pinzgauer [top) looks like the
box the other utes came in. This
civilian version of a military vehi-
cle has exceptional off-road per-
formance. it's named after a
strong, good-natured breed of
Austrian work horse. Plywood-
bodied Africar in 4x4 and bxb
configurations (center] complet-
ed an Arctic-to-Equator test run
i 1984, Truly exotic off-roader is
the Lamborghini LMDODZ IIEP‘I:I,
powered by a 450-hp V12, It will
do 120 mph in the desert.




In just a short thme, vou can be ready (o
join one of the Mstest growing industries
in America... an industry where guali-

fied men are making from $25.00 io
$M.00 per hour.,.. and that’s jost for
Inbor. Parts, engines and sccessories ndd
mmunhlh:pmlll:.

Becuuse the small engine industry has
grown so guickly, an scute shortage of
qualified Small Engine Professionals exists
throughout the country. In fact, it's not un-
usual for a pood small engine man to he
three (o four weeks behind in the summer
and st least a week behind in the winter,
When you see how many small engines are
in use today, it's easy (o understand why
qualified men command such high prices
— a5 much as $49.95 for a simple tune-ap
that takes less than on hour!

You get all this Professional equipment with your
ALL YOURS TO
KEEP. ... All at NO EXTRA COST.

course, PLUS 4 H.P. Engine....

in SMAll ENGINE ~
service and repair |

start your own money

l‘_‘xy;ﬁ
65-million small engines
are in service today!

That's right — there are over sixty-five
million 2-cycle and 4-cycle small engines
in service across the U.5.A. That"s the
official count from the Engine Service
Assn., and new engines are being built at
a rate of one-million per month! With
fully accredited and approved
Foley-Belsaw training, you can soon
have the skill and knowledge to make top
money servicing these engines. Home-
owners and businessmen will seek you
out and pay you well to service and re

pair their lawnmowers, tillers, edgers, Finey ... but ré-
power rakes, garden tractors, chain pairs were anly
saws, mini-bikes, go-carts, snowmo- minor. .. antil I

biles, generators, snowblowers, paint
. the list 15 almost endless,

SPrayers .

=
No experience necessary.
You don't need 1o be a ‘borm mechanic”
oF have prior experience. If vou can read,
vou can master this profitable trade right
al home, in your sparetime, without miss
ing & single paycheck. Lessons are fully
illustrated = so clear you can’t g0 wrong.

Send TODAY
for this
fact-filled

FREE

TL"‘S ’ :
ﬂlﬂklﬂg h"Sl“ﬂSS!

BEAT INFLATION!
Cashinonthe
huge demand for
small engine repair,

every step of the way.

You receive trade secreis

and business plans.

We puide you every step of the way,
incloding tested and proven instruoctions
on how to get business, what to charge,
how to get free advertising, where (o get
supplies wholesale...all the “tricks of
the trade™. . . all the inside facts you need
to assure success right from the star.

Increased Income

“I've had abour 8
Vedrt experience
repairing small en-

started the Foley-
Belvaw Courge.'’

Waller H. Strick
Campball, California

With our famous ‘learn-by-doing” train-
ing method, you get practical "hands-on’
experience with specialized tools and
equipment that you'll receive with your
training plus a brand-new 4 HP engine —
all weirs ro keep !

SEND FOR FREE FACTS!

You risk nothing by acceépiting this
affer to find out how Foley-Belsaw
training can give vou the skills vou need
to increase vour income in a high-prafit,
recession-proof business of your own,

Jusi fill in and mail coupon below {or
send posicard) to receive full information
and details by return mail. DO IT TODAY !

FOLEY-BELSAW INSTITUTE

6341 Egumitahie Ad., Depl. 51048
Kansat Ciy, Ma, Ba120

There is NO OBLIGATION and
NO SALESMAN Will Call—ever!

P s s T tasmm - - -———

Work part time, full time
right at home- we help you

BOOKLET!
-
~=m, | FOLEY-BELSAW INSTITUTE
y G301 Equitable Ad., Depl. 51346
y  Maagss City, Mo. 84120 3
I [] YES, pleasa send ma the FREE bookiet that
: gives full details about starting my own business in
y omall Engine Repair. | understand there is no obligation
¢ and that no salesman will call
1
i
i
1
1
1
1
1
i

Name
Address

Telts Bow you quickly
Irain [ b your own boss
in o proftsble Sparelime
or Fullime Busmess of
your awn PLIFS com lrlt
delaih on gur

Ciry
K Tri! i e p

e P

Offer)

L ———



with the oil-rich Arab nations in mind,
who are Europe's best customers for ex-
otic vehicles of all kinds.

Like the space-age Countach super-
car, the 002 is powered by a 450-hp
V12—enough to get it across the sand
dunes despite its sturdy 5840-pound
weight. Zero-to-60 mph takes only 8.5
seconds with a top speed of 120 mph.

Power is routed through a ZF S-speed
manual transmission and a dual-range
transfer ease with variable front/rear
torgue eplit to special Pirelli 325/656-
VR17 low-pressure, high-speed de-
sert/highway tires, The unusual alumi-
num and fiberglass bodywork
includes an open back porch, com-
plete with railing, presumably for
falconry.

Now that Chrysler owns Lam-
borghini, we might get to see a 002
now and again. But at $135,000 a
pop, don't look for them in the K-
Mart lot.

Splinter Group

At the other end of the perfor-
mance and price spectrum is the
Afriear, a wooden 4x4 (or 6x6, or
Hx8) designed for cheap and easy
assembly in Third World nations.

cent grade, and have short overhangs
for a 52° angle of attack and departure,

Austrian Workhorse
The Pinzggauver doesn't look like much
—its styling resembles a corrugated
aluminum brick. But it's one of the most
highly regurded 4xds among off-road
aficionados, Built in Austria by Steyr-
Daimler-Puch, the Pinzgauer is the ci-
vilian version of the all-terrain vehicle
used by the Swiss Army.

Reduction gears at each wheel raise
the axles for 12 in. of ground clearance.
ltg G-cyvlinder turbo diezel engine and

Long Rovers

A streteh limo may suit Ronald Reagan,
but Indonesia's president and Saudi
Arabia's king prefer stretch Range
Rovers, Even the famous Popemobile is
a customized Range Rover.

A number of Britain's custom coach-
work houses specialize in G-wheeled
Rovers for royalty in faraway places,
The Glenfrome conversion in our photo
has a 10-in, eenter stretch and a 36-in,
rear extension to house the extra axle.
It's available with x4 or 6x6-wheel
drive, extra seats and a host of luxury
interior appointments,

At Home In The Alps

If Range Rover is the Rolls Royee
of utility vehicles, the G-wagon is
clearly the Mercedes, because it's
gold by Mercedes-Benz dealers
throughout the world, It has a bul-
letproof reputation and is sold in
long- and short-wheelbase versions
as a wagon, van or convertible pick-
up with two to nine seats,

Four-, 5 and G-cylinder diesel
and gasoline engines with 72 to 150
hp haol payloads ranging up to 1850
pounds, putting it more into the
Cherokee class than the Pinz-

The body is made of plywood cov-
ered with epoxy resin that is easy
to make and to repair.

The engine is an unusual air-
cooled, twin-crankshaft, opposed-pis-
ton 2-stroke with two or three eylinders
{(which means four to six pistons) that
can run on gasoline or diesel fuel. Front
and rear suspensions are coupled hy-
draulically, like early Citroéns, for a
better ride on rough ground.

More than 50 variations of 4-, 6- and 8-
wheel cars, buses, trucks and ambu-
lances are proposed. All of them ean
ford water 30 in. deep, climb a 100-per-

Not officially imported in the LLS5., Mercedes G-Wagon
Is a familiar sight elsewhere in the world.

lockable differentials can pull it up any
slope where the tires retain traction. A
tixfi version will elimb a 45° slope with a
payload of 4400 pounds. A sophisticated
load-leveling system keeps the center of
gravity low at all times.

Plans to sell the Pinzgauer in the U.S.
for $50,000—equipped like a luxury car
—were scuttled over a yvear ago when
the dollar started its nosedive. We can
only hope the greenback gets well soon,

You, too, could be at home in a Range Rover that's been stretched nearty 4 ft. Extra axle at the
rear supports added welght of luxury appointments that are literally fit for a king.

92

gauer's, Shift-on-the-fly 4wd, a
dual-range transfer case and lock-
ing differentials front and rear
keep the G-wagon going as long as
one wheel has traction. And it's gotl one
thing no other ute can boast—that 3-
pointed star on the grille,

Where can you get one of these beau-
ties? You ean order Sbarro's specials
through Unicorn Automobiles of North
America, 4400 MacArthur Blvd., New-
port Beach, CA 92660, Lamborghini's
imparter is Chrysler ltalian Imports,
Ine., 601 Tonnelle Ave., N. Bergen, N
07047,

Sbarro’s Morster, perfect for off-road war-
riors, packs a small 2-wheeler.

POPULAR MECHANICS ® SEFTEMBER 1987
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Height
16 Ton Log Splitter

24" stroke, 5 HP, detent wvalved"” x 24"
cylinder. A $1,300.00 Value. Item#1134

Sale....................$699.95

20 Ton Vertical/

Horizontal Log Splitter
24" stroke, splits wood
in vertical and horizontal

Northern

Call Toll

Hydraulics 1-320-5°

7 days a

Save 20-50%

off list prices on name brands!

L

ol
SAVE!!! GAS ENGINES!
Wide variety of horizontal and vertical
gasengines, 3to23HP . Famous brands
like Tecumseh, Briggs, Honda, Wis-
consin Robin and Kohler,

5 HP. $129.95
BHPooo. . S18BT.95§
SOMP. e $219.95

position. 6x6 H-beam,
5 HP,4 x 24 Cylinder.
Detent valve.
$1.,400.00 Value.

wa

jsura® \E‘i-{ o
4000 Watt Continuous
Rated Generators

Ideal for homeowners, farmers. con-
tractors and vacationars. B-HP Tecum-
sah engine has cast iron sleave for
lang lite durability! Item #186425

$379.95
Electric Start Model

ftem™ 16426....c00ue.. $459.95
=

Fraee
3-554

24 Hours a day,

week!

For Your Fres Catalog,
Send in the Coupon Below!

100 Amp Mig Welder

Iincludes welding gun, CO2 tank linear gas
regulator, & ground lead with clamp, spare
tips for gun, 2 b spool ol wire and mask. List
$699.95 Item #155442

Mcﬂulluch Frn-Mm: 605
Features a blg 3.4 cu. In. engine. 18"
J laminated sprocket lip, bar and chain ltem
I & 18000

Sale ...$239.05
Laas Mfr. Mall In Rabate ...$50.00

Your Final Cost $189.95
Oregon Semi Chisel Loop

This standard chain is available in %"
' pitch, with .050 and .058 gauge.

Garden Cart 4
Carries lawn and garden tools, clip-
pings, branches and more. Includes a
FREE swingout Dumpster Door. Big
20" wheels. Size 48"x27"x24"H. Item ||
#14512 List $198.95

Sal8 ..veererrinrannens. 964,95

e B
1". 'II

?:E*

Barrel Stove Kit

100% cast iron kit converls any 30 or 55 gal
drum into an efficient wood burning heater

List $48.95
Sale ..
Dﬂubla Barr&l Adaptor Kit

Adapts above barrel stove kit into a double
barrel heater, crealing greater healing

.$18.95

Workbench Legs

and Tool ﬂl‘ﬂ!l‘lllil‘

Make your own workbench, workiable, hobby
bench or laundry table with these long lasting
steel legs. FREE tool Orgnizer.

ltem #15038

Mt AoeLTA

““We Carry A Full Line At

efficiency. List $22.95
-7 1T SO & Y - 1.

Two Stage
Hydraulic Pumps

Sale $79.95
136 GPM...... Sale$109.95
11 c] Y I— Sale$115.95

Hydraulic Cylinders

3% x24"x1 1" Sale $92.95
4"x24"x1% Sale$109.95
5'x30"%2"........._Sale $209.95

Detent Valve

Automatic return. Adjustable from 600
to 25000 PSI.

Sale..........$48.50

Qur Tarps Are
Tougher!

Qur hefty (approax)

12 mil, woven poly I;arps
with rustproof grommets
Iltem# Cut Size
1770 6xg
1771 B'x10
1772 10x12
1773 12'x16'
1774 12'x 20
1775 16" x 20
1778 20" x 30’
1777 30" x 40
1778 30" x 50'
1779 30" x 60"

=
Sale Price
$2.42
$4.46
$5.35
£8.85 -
$11.65
$17.95
$35.95
$62.85
$80.95
$88.95

The Lowest Prices’’

Northern
Hydraulics

NG~ pepr senans
Call Toll Free
1-800-533-5545
24:!"'95-“'5 a day, 7 days a week!

Sand for s FREE 128 page catsiog!
NORTHERM HYDRAULICS, INC
Dept. #BR40E
P.O. Box 1489
Burnaviile, MH 55337-0468




DRIVE REPORT: RANGE ROVER

\X/e tame the boondocks in the Rolls Royce
of sport/utility vehicles.

BY JOE SKORUPA, Ourtdoors Editor; PM photos by John Mason

ew off-road adventures
begin like this. An old
English castle in the
Malvern Hills. Ivy-cov-
ered walls. Manicured
lawns. And a Range
Rover 4x4. Sitting in the castle court-
yard, the Range Rover, with its sub-
dued styling and plush interior, looked
more like the refined vehicle of an En-
glish country gentleman than a jungle-
taming 4xd. But appearances can be de-
ceiving.

A few moments after climbing into
the graceful vehicle, Roger Craithorn,
demonstrations and presentations man-
ager of Land Rover, Ltd., and | were
erashing through dense underbrush,
plunging into water up to our door han-
dles, and bouncing over jagged rocks
and bumpy logs.

In a period of three days, Craithorn,
who's driven Range Rovers through
some of the planet's most vicious ter-
rain, guided me through an off-road
testing course that pushed our gutsy
4x4 to its limits. With the gas pedal
floored, we blasted through belt-high
water, climbed 45° slopes, and clawed
through hip-deep mud using the side-
walls of the tires for extra traction.

We drove hundreds of miles in the
Range Rover, over roads as smooth as
the M1 Motorway and as harsh as the
advanced testing course at Eastnor
Castle. Throughout the trip, I was con-
stantly amazed that the same vehicle
that transported us in such comfort to

e

hotels and pubs could so easily tame the
brutal outback. The Range Rover
proved itzelf to be, one might say, an
off-roader and a gentleman.

The heart of this luxury sport/utility
vehicle is a torquey 3.5-liter, fuel-inject-
ed, aluminum-alloy V8 that delivers 150
hp. It is capable of eruising at 100 mph
on the highway and effortlessly towing a
4-ton load at more than 70 mph,

Its dual-rate, coil-spring suspension
(with Boge-Hydromat self-leveling rear
unit) was stable and sure-footed, per-
forming all manner of off-road gymnas-
ties. And its 4-speed ZF automatic
transmission, wedded to a center differ-
ential that can be locked to send equal
power to the front and rear axles,
proved itself to be a powerhouse, in both
high and low range,

Matching the strength of the engine
and transmission are a tough, boxed
steel frame and chassis, rust-free alumi-
num body panels, permanently engaged
4-wheel-drive system and strong dize
brakes. Add to this, cruise control, air
conditioning, a Clarion sound system
and power accessories (seats, windows,
steering, brakes, mirrors, door locks,
rear defogger with washer/wiper), and
it's easy to see why Range Rover has a
reputation for being king of the off-road.

Our Range Rover torture test began
at the company's headquarters in Soli-
hull, near Coventry in the English Mid-
lands. After a factory tour, we headed
for Solihull’s infamous Land and Jungle
Track, the only one of its Kind in the

The Range Rover is equally at home posing
and looking pretty in front of Eastnor Cas-
tle as it is climbing 45 slopes and blasting
through belt-high water hazards. And it
did ail three during our 3-day torture test.
Is it worth $31,9007 Like its more luxurious
cousin, Rolls Royce, Range Rover ks a one-
of-a-kind vehidle that is handmade to ous-
tom specs and exacting standards. Also like
a Rolls, If you have to ask the price, you
can't afford it.

POPULAR MECHANICS ® SEFTEMBER 1987




Go-amywh

is tested on concrete

steps |left and far lefi),
part of a Land and Jun-
gle Track that assaults
4xds with an array of
torturcus obstackes.
Compared to the track,
crashing through dense
vegetation, abowve,
seems civilized,




Discovar the world of clockmaking, and find out
how salishying this popular hobby can be

This KLOCKIT Catalog contains thousands of
clockmaking products 1o fit any skill lavel

Choose from:

* Quariz and Mechanical Clock Movements

= Dials = Bezels = Kits » Hardware

* Woodworking Tools » Music Movements
and Boxes *» and much more!

Join the thousands of people who have discovered the enjoyment of clockmaking. The
satisfaction of making that first clock will make you want 10 come back for more. And
KLOCKIT makes coming back sasy with the lowest prices on top quality products.

Fill put the coupon below for your FREE KLOCKIT Catalog

Address
Dept. PM37 P.O. Box 542
Lake Geneva, Wi 53147 City State Zip

\_ Y,

DATSUN » SAAB » MERCEDES BEN EARN UP TO
FACTORY REPLACEMENT $20.00 AN HOUR

TURBOCHARGERS BE YOUR OWN BOSS AS A...
—_—— PROFESSIONAL UPHOLSTERER!

Over $65 bilkon a year ane spent by U.5. Consumers on
Home Fumichings. Of the B6 million howseholds, esh-
mates indicate an average of over five pieces of lumilure
per househaobkd that's 430 millon peeces of fumiture
A for a fracton ol the cost ol new Turniture, the average
American can have their old furnidure restored to Tike-new
ErE.ndrhml by a Pralessianal Upholsierer. . . someone like
you!
Yes, you can learn all the shor-cuts of professional uphol-
stering and refinishing techmgues in the combort of your
own home. The Faley-Beksaw system of “hands-on™ frain-
ing provedes clear, step-by-step mstructions i 1he use ol
loaks and matenals on aclual fumiture ks~ all in
cluded with the course. 50 yoOu Can earn a5 you keam
Turn your spare-time inlo Extra CASH resionng o cast-
ofts mcked up tor 3 few doflars. nto beautifyd Rerniture
worih mindeeds of dollars anyone would be proud 1o own
For friends_ relatives, nesghbors . even commumby bus
nesses: you |l find wour skills as a Prolessnonal Upholsterer
in demand. Your spare-tume propects can gasily bead 1o a
profitable full-isme busmess of your own
Go ahead! Send for our FREE Boak Today! We il rush you
all the details 31 no cost or obligation. Get the facts on our
30 Day FREE Trial Offer and find out how Y0OU can get
slarted for as little as §25.00. Wrile o

FOLEY-BELSAW INSTITUTE OF UPHOLSTERY
6301 Equitable Ad., Degt. 80517 . Kansas City. Mo, 64120

__ MO OBUIGATION! 0 SALESAAN WILL CALL!
r FOLEY-BELSAW INSTITUTE OF UPHOLSTERY 1
| 5301 Equitable Rd.. Dept. 8a517 Kansas City, Mo. 54120 |
|

UP TO 55% BELOW FACTORY LIST
(Exchange)

NEW OR REBUILT

ALSO AVAILABLE:
REPLACEMENT CARTRIDGES

Beaning Housing = Beaatings
Sealas and Rolation Para

REBUILD KITS

Bearing * Soals « Gaskels

HOP UP KITS

Boost Reguiatar = Waler Injection
Boosi Gauge

INTERCOOLER KITS

Imlercoaler = Fow Silicons Tuitsh Hogas

DEALER INQUIRIES WELCOMED
MNent tagal for sale or use on any poliution
controlled motor vafsclo m akligrnia

CATALOG AVAILABLE, SEND $3.00 TO:

DATSUN » SAAB » MERCEDES BENZ » FORD = MERCURY = CHEVY = DATSUN
NNSIVA « AAFHD » AANDHIN » GHO » ZNIE SIAIDHIN « BVYS » NNSIVA

| NAME AGE |

TURBO CITY INC. | |
1201 W, Katella Dep!. PM e

PO, Box 4010 = Orange, CA 92447 l oY ; l

714) 639-4933 | |
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world. It's here that Craithorn tervifies
novice off-road drivers.

The first half of the 3-mile track is a
simulated jungle of thick vegetation,
swampy mudholes, deep water, pitted
ruts and submerged obstacles. The sec-
ond half is a jungle-gym course of steep
hills, side tilts, railroad tracks, concrete
steps, axle-twisting steel risers and a
near-vertical humpback bridge.

The track was designed by Craithorn
to demonstrate Range Rover's off-road
capabilities to new owners. Hills are
praded to maximum piteh, Articulation
humps are spaced for extreme axle
twist. Mud and muck are plentiful.

Policemen and armed services per-
sonnel from around the world, a= well as
private individuals, receive a special
Range Rover baptism by fire on this
2i)-acre course,

But as challenging as the Solihull
track is, it is as smooth as a putting
green compared to the advanced-test-
ing course at Eastnor,

Here, thanks to a special arrange-
ment with the castle’s owner, Major
Ben Hervey-Bathurst, Craithorn was
given 6000 undulating aeres to seulpt
into an automotive purgatory,

Recalling terrain he's driven in Cen-
tral and South America, India and Afri-
ca, Craithorn has created a labyrinth of
axle-busting abstacles. While [ eventu-
ally conquered the entire course, on my
first time around | bottomed out in slip-
pery, clay-rich mud and stalled out in
murky, belt-high water. But on the sec-
ond try, using advice offered by Craith-
orn, we sdiled right through.

Craithorn, a trim athletic fipure of
medium height in his 40s, is an adept
teacher. In addition to the testing he
does for research and development, he
has driven the world's most grueling
roaids during his 24 years with Land
Rover, Ltd. He is an engineer by train-
ing, but also a bit of an adventurer.

In 1972, he was a team member for
the suceessful Range Rover Americas
expedition—which went from Anchor-
age, Alaska, to the southernmost tip of
Argentina. This record-breaking trek
ineluded erossing a streteh of roadless,
swamp-infested wilderness between
Medellin, Columbia and Panama City,
known as the Darien Gap. Though only
250 miles long, this ultimate test for
man and machine took the team 95 days
to eross, It had never been done before
in motorized vehicles,

The many off-road tips Craithorn
demonstrated included upshifting when
climbing steep hills, especially if they're
slick. Although high pears and hills
seem like oil and water, power surges in
low year caused destabilizing wheel-
spin. In Third gear (cut of four in the low
range), the vehicle had good traction
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and more than enough punch to elimb
the steepest slopes.

In deep water, Craithorn demon-
strated two interesting technigues. One
was to move fast enough to form a bow
wave in front of the hood. This pushes
water ahead of the vehicle and prevents
water from fowing over the hood and
drowning the engine,

The second technique was demon-
strated unintentionally. Our photogra-
pher left the rear door open a crack, al-
lowing water to pour into the normally
watertight cab. When we failed to climb
out on the first try, water flooded in-
gide. The added weight allowed our
wheels to dig in and pull us out of the
ditch. By the way, the plush rugs are
removable to avoid mishaps such as
this, or the effects of muddy boots, and
allow the interior to be flushed out with
clean water,

When the vehicle later bottomed out
and the wheels lost traction in the mud,
Craithorn showed me that quick back-
and-forth steering movements forced
the tires into the sides of the ruts and
allowed the sidewalls to grab for extra
traction. This technique came in handy
in a particularly nasty section where [
hatl the gas pedal floored and the front
wheels turned directly into the side of
the rutted track.

Az we pulled out of the rut's deepest
section, | had to eall on two other
Craithorn rules—avoid oversteering in
rutted tracks, and never circle your
thumbs around the steering wheel. The
reason? As the tires suddenly regain
traction, they want to do one of two
thing=: either lurch dangerously in the
direction of the oversteer, orstraighten
themselves out in a hurry, causing the
steering wheel to spin with force enough
to break vour thumbs.

Despite the vehicle's awesome off-
road ahilities, Craithorn admits that 90
percent of the Range Rovers sold never
leave pavement. While driving through
Liondon, we spotted a number of these
civilized Ranpe Rovers, some well-cus-
tomized. Among its owners you can
count Queen Elizabeth 11,

Part of the reason for Range Hover's
appeal is upscale status, With a price
tag of $31,900, it is the highest priced
vehicle in the sportfutility market.
Leather upholstery is the only option.

Range Rovers are now being offered
inthe U5, for the first time. By the end
of the vear, the company is hoping to sell
000, which ig the Solihull factory’s cur-
rent capacity for U.S.-spec vehicles.
Whether these new owners Lake their
Range Rovers on a torture test or to the
eountry club, they're going to be as im-
pressed with its unigue zense of brute
elegance—a winning combination of off-
road capability and on-road comfort, PM
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BATTLE OF THE BEHEMOTHS
(eontimed from page 55)

were 2.5 seconds better and with stop-
ping distances 20 ft. shorter. The Town
Carwas also slightly better in most oth-
er categories, including the slalom,
where both cars recorded dismal figures
below .7 G.

This is not only worse than the Yugo
GV, worse than the Hyundai Excel, and
waorse than the Chevy Nova, but worse
than most of the pickup trucks we tested
in this issue (except when they were
loaded with half a ton of railroad ties,
And even then, an overloaded Jeep Co-
manche could out-corner either one of
these cars).

While we don't expect anyone who
buys a Lineoln or a Caddy to go racing,
many of these performance figures are a
measure of the ability of a car to perform
an evasive maneuver to avoid an acci-
dent. If vou can stop short, turn nimbly
or accelerate out of danger, you're less
of a sitting duck on the highway,

The worst criticism was reserved for
the Lincoln's vague steering, The prob-
lem went beyond having absolutely no
rodd feel or feedback through the wheel.
It was so overboosted that, if we took
our eyes off the road for even a moment,
say to change radio stations (forget
about playing with the inscrutable trip
computer), we'd find ourselves 3 ft. into
the next lane,

We used to think that many drivers of
these cars were simply poor drivers.
But it turns out that even professional
drivers had trouble keeping the Town
Car in its lane. This trait made the car
uncomfortable to drive at highway
speeds, which does not coincide with our
definition of luxury,

There were a few other anomolies on
a car costing this much. Yes, it had a

Brougham's tufted, button cushions caught

anid down with a separate switch on the
dash. It doesn't work automatically
with the radiao's 0N/OFF knob like on oth-
er cars with an electric antenna.

The parking brake can only be re-
leased by shifting into Drive, even
though people back out of most parking
spaces nowadays.

Despite wallowy handling, there's a
disturbing ride jiggle on rough roads.
And the optional Headlight Conve-
nience System seemed to turn the lights
and high-beams on and off at random,
until we figured out how to shut it off.

This is convenience?

Y o

Conclusion

There are probably worse things you
can do with §28,000 than to buy one of
these cars, but offhand we can't think of
any, For 28 grand, we expect a luxury
car to have such advanced features as 4-
wheel dise brakes with ABS, power
seats and mirrors with a memory set-
ting, full independent suspension, heat-
ed seats and outside mirrors, strong ac-
celeration, and stable, confidence-
inspiring handling. These two cars had
none of these features. Both cars had
manual seatback adjusters. The Caddy
doesn’t even have fuel injection,

When you look at the actual hardware
in these ears, there's no reason for them
to cost so much,

Except for one thing. These are the
two biggest cars made in America. If
gpace and size are your priorities for
buying a car, then there is nothing that
does the job as well as these two cars,

In fact, you have to go all the way up
to a Mercedes-Benz 5605EL to find a 4-
door sedan that compares in size and
interior spaciousness—and, of course,
the Mercedes 15 more than double the
price of either the Cadillac Brougham or
Lineoln Town Car.

To many American car buyers, the
Cadillac and Lincoln marques still rep-
resent prestige and status. To these
buyers, the Brougham and Town Car
still represent cars to aspire to as finan-
cial success is attained, They want & big
car so that there is no mistaking the fact
that they've made it financially, For
these buyers, taut handling, strong ac-
celeration and advanced technological
features are not concerns.

It's mo wonder that both these cars
are enjoying a sales renaissance. The
bottom line seems to be that some
Americans just love big cars—the big-
ger the better. As mama used to say,

powerantenna, but you have torunitup  tall drivers across the shoulder blades. there's no accounting for taste. ™
SPECIFICATIONS AND DIMENSIONS
PRICE WHEEL-
BASE AS TRANS- BASE LENGTH WEIGHT
MANUFACTURER MODEL PRICE TESTED ENGINE MISSION fin:) ({1 0] {1n.}
Cadillac Brougham d'Elegance $22 637 527,814 140-hp OHY d-mpaad 121.5 2210 4200
5.0-her V-8 aulomalie
Lincoln Town Car Cartier Edition 23,650 27,797 150-hp OHY 4-spand 1173 2190 4100
5.0-ker V-8B aulomatic
GAS MILEAGE BRAKING INTERIOA TEST ROAD
[EPA cily' Ve-MILE ACCELERATION w—'ﬂ"} SLALOM'  SKIDPAD' TRUNK EPACE TRALCK TEST OVERRLL
PM ezt {sec. & mphj 0-80 mph (sec.}) | mph) {mpehy {ew cow) SPACE INDEX® RANKING®  RANKING'  RATING
181351 189.080 @ 70.25 13.53 156 51.80 67/.68 19 152.32 2 1 1
16/14.02 17.735 (@ 76.33 10.89 137 51.40 J59/.69 18 159.35 1 2 2
* Estimate
. Besl speed while waawing through sevan cones placed 100 ft. ; Ihaa highar tha spead, thi batter tha iransient handling

G-forces generated during steady-stale cornering around a 200-1.-dka. circle; cw=clockwise, cow = counterclockwise
The number of standard-size 7° x 12° x 17 grocery mﬂmi will stand upright (1-in, crush space permitted) in trunk.
Front-seat width « headroom = legroom + rear-seat x headroom x legroom -+ 1000,

Points: are awarded from best (1) to worst {12) in each category, Fewes! lotal points ranks first, and so on,

Subjeclive ranking on the road by a team of testers; cars are graded by "lesl,” independeni of lest irack resulls.
Average of Test Track and Road Tesi rafings. Road Test score breaks ties. Bold numbers show best performance

MmN AL M=
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TRACTORS
{Continued from page 78)

Ariens GT 18

The Ariens is a big pieee of machinery.
It stands higher and has a longer wheel
base, and overall length, than any other
tractor in the group. It alzo has the big-
gest seat, an advantage that is negated
by a lack of support springs. Long hours
over rough terrain are uncomfortable.
The folks at Ariens certainly didn't
spare the steel in this tractor. From the
frame to the foot supporis, you see
heavy-gauge material. Even the front
grille is made of a huge casting. But sim-
ple weight does not make a great ma-
chine. The twin, U-beam frame is cer-
tainly strong and durable, but a welded
eross panel makes under-tractor engine
servicing impossible. Fortunately, the
engine is almost completely accessible
from both sides. Another complaint is
an exposed rubber, hydraulic line that
could easily snag on a rock or stump.
The metal line featured on the Cub is a
better approach while the protected line
on the Deere is even betler.

On the other hand, one of the best
features of the Ariens is the user friend-
liness of its important controls, Instead
of mounting the drive and lift levers on
the dash, Ariens placed them on the
right, rear-wheel fender. This loeation
is immediately comfortable, and im-
proves reaction time in emergencies,

Other controls are less convenient,
particularly the lift selector that en-
gages the hydraulic lift mechanism for
either front or rear attachments, Not
only was it difficult to operate, but also,
it seemed like an afterthought. To en-
gage the front lift, vou had to pull it
back. For the rear lift, you pulled it for-
ward. Because you don't make this
change often, this is not a serious com-
plaint. But it did add to the overall feel-
ing that things were cobbled together,
as if this capable machine still had a few
years before it could match the stan-
dards of the Cub or Deere,

Ariens Attachments

Simplicity and elegance of design may
not apply to all the Ariens attachments,
but all three certainly worked well
With a 48-in. blowing width, the Ariens
Z-stage blower iz practically a monster.
It performed very well in both wet and
dry snow. But a strangely restricted
chute opening above the second-stage
impeller prevented it from outpointing
the Snapper. The responsiveness of its
hydraulic-lift mechanism was, howev-
er, the best in the group.

Big capacity was also the calling eard
for 48-in.-wide Ariens tiller. We ran this
behemath in virgin soil filled with 8- and
10<in.-dia. rocks and the machine
crawled through it all. In fact, the only
ghorteoming of this unit may be its size,
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It occupies a lot of space in operation
and storage.

The Ariens mowing deck was another
standout performer especially with its
powerful collection system attached.
This deck is so big you have to drive the
tractor over it Lo get it positioned prop-
erly, an operation that was more compli-
cated than the brochure made it sound.
More troublesome is the eonstruction of
the deck. The heavy-gauge steel is ad-
mirable, but most of the assembly em-
ploys nuts and bolts instead of welds.
Over time, these will vibrate loose and
cause maintenance headaches.

One notable Ariens innovation is a
large, single-bag collection system. [t's
powered by an auxiliary blower driven
off the rear PTO. and has the best vacu-
um characteristics we tested. It was,
however, unacceptably loud. Hearing
protection is required. The single bag
also has a huge, zippered back flap.
Omnce open, elippings can be pushed out
easily without the back strain associat-
ed with lifting smaller bags off their sup-
ports. Unfortunately, this zipper was
incredibly difficult, even after being
sprayed with Teflon lubricant. Similar
fit and finish problems were seen on the
vacuum chute, It rubbed against the
rear wheel, which is sloppy and damag-
ing. In this price range, vou should ex-
pect both performance and durability.

John Deere 318

The folks at John Deere have good rea-
son to be proud of this piece of equip-
ment. It is the most solid and substan-
tial tractor in our test, and as such,
represents a clear investment in long-
term durability, Farm tractor expertise
is evident in a number of places. Sub-
stantial castings appear on the rear-axle
housing and front-axle assembly. Hy-
draulic fittings are mounted on the trac-
tor front for operating a wide range of
implements. A split brake pedal allows
yout to actuate one rear-wheel brake ata
time, providing a very tight turning cir-
cle. And the power steering provides
great low-speed control and operator
eomfort for long work sessions.

The seat—the same one used on the
Cub Cadet—was comfortable and all
the controls were neatly labeled and
easy to use. The 318's dash includes
warning lights, in a compact cluster, for
oil pressure, battery charge and en-
gagement of front or rear PTO. The fuel
system also sports a reserve gas tank,
like the old Volkswagens, that holds
enough gas to get back home when the
main tank is empty. The hydraulic lift
system, however, tended toward jerky
operation instead of smooth movement
of the Cub or Ariens.

One big plus for Deere owners is the
extensive, clearly illustrated product
literature. This made attaching the var-

{ Pleaae turn bo page 1060)
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The Weed Eater Blower/ Vacs.
Two reasons why

you'll never touch

a rake again.

Every fall, it's the same old story. You spend hdurs
raking, sweeping and bagging. Well, it doesn’t have
to be that way anymaore,

With a Weed Eater Blower/Vac, you can do all of your
yard work in much less time. And, with much less effort.
Collect leaves, sweep driveways, clean
rain gutters, and clean up after one of v’
our trimmers—all with a single tool. Q ﬁﬁ |

Weed Eater gives you six different =9
blowers and blower/vacs to choose l B *
from, in gas-powered and electric :
models, All lightweight and easy to
use. And all built with Weed Eater
dependability and durability. Just
check with your Weed Eater dealer
to see which one's right for you.

And kiss your rake goodbye.
"Vacuum and guiter attachmenis optional.

WEEDEATER

Poubsn, Weed Eater, Div, White Consobidated ned, e, 5020 Flournoy-Lucas Rd. Shreveport, LA TR 3I8/S87-0100

1987 White Consolldated Inchstries, Inc.

TRACTORS

(W anbirewed fronn perge 391

ious implements much easier and gives
the less-than-expert mechanic some
real help. Not one thing went wrong
with this tractor in four months.

Deere Attachments

These attachments were the easiest to
mount of the whole group. Simple hang-
ing hardware on the front and rear of
the tractor revealed careful engineering
and a real understanding that people
don't want to strugpgle with an expen-
sive piece of machinery, The perfor-
mance of the attachments, as a whole,
was also excellent.

Wedid, however, have some reserva-
tions about the snow blower, Most con-
cerned its single-stage design which
simply can't compete with 2-stage mod-
els, The fit and finish on the blower also
seemed substandard compared to the
rest of the Deere equipment. But it is
tempting to ignore these complaints be-
cause the blower was hydraolically
driven off the tractor. This not only
made for much quieter operation, but
also suggested long-term durability,

The Deere tiller iz another piece of
hydraulic equipment, but unlike the
blower, its reservoir and pump are part
of the tilling unit. This tiller does have
an outstanding feature that none of the
others have. You can change the rota-
tion of the tines depending on whether
vou are tilling soft or rocky soil. Two
passes made in rocky seil vielded
gmooth, uniform planting beds. One
pass over soft soil turned the surface
into velvet,

The 318's mowing deck and eollection
system were excellent. The deck was
easy to install, as was the double-bag
gupport gystem. Also, by locating the
auxiliary blower just above the deck,
souind levels were greatly decreased.
But in high, wet grass, its chute opening
tended to clog, something that was nev-
er a problem with the Ariens.

One final grace note: The bag hood
had acrylic windows on the top and
front. This allows you to see at a glance
how full the bags are.

Conclusion

After four months of hard use, we are
convineed that these downsized models
dio have a good deal of real tractor in
them. The John Deere 318 iz a great
machine, as is the Snapper LT 16 in its
price range. But over the months, we
could never quite come to grips with the
dollars invalved. It's hard to see where
all the money goes, especially when vou
can still buy a decent car for what some
of this equipment costs. If money is no
problem, that's fine. But if it is, make
sure you really want the capabilities
vou'll be paying for so dearly. ™
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sr.S ltS selfish nOt tO Share La_[] .

When you go to a lot of trouble to get what you want, it's only natural to want
to keep it to yourself. And, Lancaster isn't an easy chew to find. Because it's made in
only limited quantity, it isn't available evervwhere. It isn't exactly che ap. ¢ II|H r.

Reason is, Lancaster’s basically a hand made chew, Hand MR
picked and hand cleaned.

And it's guaranteed to have less sticks and stems than the
brand you're using, or you'll get your money back.

But it's so moist, so rich, so full of flavor, vou
soon forget about the extra money and extra
time it takes to find. You forget about the idea of
sharing it, too

And as for the guilt? Guilt? What guilt?

THIS PRODUCT
IS NOT A SAFE
ALTERNATIVE TO
CIGARETTES
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KILLER COASTERS
{Cont (i froen poge 58)

dusky, Ohio, one of the highest, fastest
twin roller coasters in the midwest at
125 ft. tall; the Wild One in Largo,
Maryland, a 98-ft. wonden classic; and
the Revolution at Six Flags Magic
Mountain in Valencia, California, one of
the first looping steel roller coasters.

New roller coasters on an increasing-
ly erowded scene include the ITran Drag-
on in Sandusky, Ohio, a suspended
eoaster that takes riders on a “pretzel
knot” placed over a lagoon. The Shock
Wave is alzo located at Magic Mountain
in Valencia, and passengers stand in
padded compartments rather than sit,
King Cobra at Kings Island and Sky Rid-
er in Toronto are similarly configured.

Inereasingly, eleetronics plays a ma-
jor role in roller eonster safety. Despite
the Karen Brown death, Great Adven-
ture's Lightnin' Loops is an interesting
example of the promise—and perhaps
the compromise— of modern computer-
ized safety mechanisms.

Harold Hudson, viee president in
charge of engineering for Great Adven-
ture, says coasters like Arrow Dynam-
ies" Lightnin® Loops are festooned with
sensors Lhat tell operators the status of
the attraction, The track is divided into
blocks at lifts, drops, loops or else-
where, and computers tell the operators
what's happening in any particular
block. No two trains ave allowed in the
same block at the same time, a proce-
dure called interval control. Sensors
also indicate train speed, switch loca-
tion in the case of roller coasters
equipped with movable tracks, and yes,
whether or not safety bars are down and
latched. The computer receives these
status reports from the roller coaster's
various components and the eomputer
decides whether or not the ride i2 opera-
tional from a safety standpaint,

Indeed, the ecomputer operates the
ride itself. And because the duration of
some rides like Lightnin' Loops might
be only 30 seconds, the ride can't be
stopped onee started. Steve Okamoto,
project engineer for Arrow Dynamices,
says halting a roller coaster that has a
ride duration of only 30 seconds would
risk stopping the carsin the loop, a high-
ly dangerous condition,

Okamoto indicates that roller coaster
gafety iz only as good as the last acei-
dent, and mishaps spark design
changes. “We try to design out any odd
circumstances. This was a circumstance
{Karen Brown's death at Great Adven-
ture) that was kind of unusual. As the
furts come out in the investigation, if
there are shortcomings, we'll try to
make improvements.

“Right now we're in the conceptual
stage of thinking about different ways
we might be able to do things so we can

sense when a person is in his seat. A
cutoff switch would be u possibility, but
there are some obvious roadblocks,
What do you do when you have an emp-
ty seat, for instance? You can get into a
gituation where you're asking a lot of
sensors to do a lot of work. Do you want
to make the eoaster smart enough Lo fig-
ure out the problem, or do you want to
have a person do it?"

Indeed, could all the backups, redun-
dancies and controls lead to operator
complacency, a “let-the-computer-do-
it” mentality that lulls personnel into
abandoning a final visual check on pas-
senger safety? Has faith in technology
supplanted common senze?

Diespite some misgivings, and to an-
swer our initial question, riding roller
coasters s remarkably safe if you con-
sider the statistics. Harold Hudson as-
serts: “Betweean 1873 and 1985, one per-
som out of every million and a half users
was injured on an amusement park at-
traction, not necessarily a roller coast-
er, to the point where the injured had to
£o to an emergency room.”

There are numerous statisties to back
him up, The last comparison between
roller coasters and other dangerous ae-
tivities was conducted by the American
Consumer Product Safety Commission
in 1985. Though the commission no long-
er pathers these particular figures, it
determined two years ago that riding
roller coasters is near the bottom of the
ladder when compared to other activi-
ties, at three aceidents per 100, 000 uses.
Stairs and landings aceounted for 531
accidents per 100,000 uses, bieyeles 253,
baseballs 224, knives and scissors 158
and doors 135,

A further reading of the statistics is
revealing. The safety commission says
that between 1973 and 1985, the last
complete year for vhich they have a re-
cord, TT70 people were treated in a hos-
pital emergency room after an amuse-
ment park ride aceident. More than 4500
mishaps oceurred on carnival type
rides. More than 3000 were related to
fixed-site amusement parks. Of the 71
deathe that oceurred in the United
States at carnivals and fixed-site parks
between T3 and "85, only 20 were roller
coaster related. Pat Duricka, spokes-
woman for the International Associs-
tion of Amusement Parks and Attrac-
tions in Alexandria, Virginia, cites a
1986 survey that estimates between 215
and 220 million total visits to North
America's 580 theme parks between
March and September of last year.
IAAPA says theme park puests took
more than a billion rides on amusement
park attractions in that time period, Ob-
viously, the ratio of rides to mishaps is
almost infinitesimal, Statistics can be
comforting. But don't try to convinee
the family of Karen Brown there's no
dunger in riding roller coasters. M
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Why Are We Giving Away

Famous Nationally Advertised
CYCLONE 600™ Commando Knives
for only #10? -

Sarn:. onginal commando warfare design—now available to hunters; fishermen, divers and Q ’
outdoorsmen who seek the wltimare survival knife Thousands already sold!

This is a big knife. Each CYCLONE 600™ is a whopping 8% inches long— vet so perfectly
balanced it cuts and thrusts like an extension of your own hand. Helt this beauty just

8% inches long and r-r-r-r-r-r-r-razor sharp! '

once; you'll never want w put it down -!
Each CYCLONE 600 double-edged blade is entirely crafied from a single seamless

shaft of 420 molecular stainless steel ™! Thick as a silver dollar at the spine, it's tough '

enough to split wood or shatter bone. Serrations al blade base give extra

culling power,

CYCLONE 600's unique finger holes give you a grip of iron even with wet ’.\
and greasy hands. From cleaning a fish...to dressing a deer...to fighting off |
sharks...to hacking down a small tree, '

Instant “quick-release”™ mechanism built into sheath

Click, click—ihar gquick! Thumb button on sheath instantly
quick-releases blade into pa!m of hand. Blade resheaths itself—

and locks—automatically. Special speed straps (included) fasten \
sheath to arm, leg or boot for hands-free operation.

These CYCLONE 600 Commando Knives will nor be sold at

this or any other price by the company in any store. There is

a limit of two (2) per address at this price, but if vour

request is mailed carly enough (before Oct. 31) you \
may order up to five. Every knife is covered by the com-

pany’s full one-year money-back guarantee.

To order, mail this eriginal printed announce-
ment (no copies or photostats) together with .
your name and address and $10 for
cach knife. Add only $2 shipping per
knife ordered. (New York residents
add sales tax.) Allow up to 6-8 weeks
for shipment. Make check pay- = ] P

able to RBM Lid Mail to: RBM, A IICK-RELEASE
L M, QUICK-RELEASE
Dept. 114-116, Box 1710, =l ™ * !
Hicksville, New York
11802.  (R44770)

G) = : Thumb controlled,
y - Quick-Release Sheath
u straps to arm, leg or
boot. Chck, click—that
HO CAMADIAN I.Illli.]'vir Simp]‘r' press thumb
ORDERS ACCEPTED. button to activate.

g1'itl?l-'|ﬂ.‘lml‘ll|1 1200 Shamers Dirvve, Westbory, N Y 11580

- FREE GIFT For Prompt Action

Free “Trigger Blade™ Sportsman’s Knife 4"] —
if you order vour CYCLONE 600 Kmfe r
* pocket size when vou

before October 31, - _
Razor sharp blade of fine stainless o~ press the trigger. Respond before
Oct. 31 —and s yours 10 keep

steel locks open auwtomatically, . ; s
can't close by accident. Over half- FREE—even il vou return vour CYCLONE

a-foot long when open; folds 1o ' 600 Knife for a refund.




Increase Tire Safety and We
Will Give You This Solid
Bronze Buckle.

Heavy truck wheelirim servicing can
be dangerous.

Mator Wheel Rim Safety Training kit
has material and instructions to help
you teach safe wheellrim servicing
and help avoid neediess accidents,

Send for free kit

Post the salety material. Present the
program 1o your service peopie.
Retumn validation cerlificate. And
we'll send you a Motor Wheel Think
Safety belt buckle
Write: Dept. 91074,
Motor Wheel Corp.,
Lansing, MI 48510
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...al hame In spare time. No need io
attend chass or guit your job. Gat your
Dlpiunumis itle as 4 months for

Eu need. Previous high
snmnr‘ ry and work experience
count toward graduation. Dozens of
|nlnrast1r|n :hclms. Write for fred
obligation. No salesman will
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SCHOOL
DIPLOMA

200 FULL-SIZE
PROFESSIONAL PLANS
CATALOG — 52.00 = SEND TODAY
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BEST OF TIMES
(Continued from page 66)

sport-tech developments. Casio’s 30-
Lap Memory watch, for example, has
nearly as many functions as a lap-top
computer. It can record net time, lap
time and split time, 1t can count up to %49
laps, signal 10 targel-time settings,
countdown to the start of a race, and
store data for later recall of up to 30
lapfaplit times, All this for about 335,

Timex'"s Marathon 50 is a unigue com-
bination of high-tech and ergono-
mies—the science of adapling men to
machines, The case has an off-center
shape to allow the wrist freedom of
movement. The mode and st buttons
are located on the left where they can-
not be aceidentally activated. And the
chronograph control buttons are top-
mounted on the right foreasy accessibil-
ity while running.

Beyond ergonomics, the Marathon 50
has a 13-hour, multimode chronograph,
countidlown timer, and memory recall.
Priee is around $30.

For serious runners, Seiko's LC Digi-
tal Quartz Training Timer uses a re-
mote-cable release switch to record
highly aceurate split times. The detach-
able remote cable connects the wateh to
a ring worn on the index finger, In mid-
stride, @ runner ean activate the button
without having to reach across his body.

The Training Timer also sounds
dlarms for preset target times and
stores {inish times of up to eight races
for future recall. It can be found for
ahout $495,

To most runners, even marathoners,
tristhletes approach the lunatic fringe
of sports achievement.

They race through three consecutive
torture tests without pausing—a 2.5-
mile ocean swim, a 112-mile bike ride
and a 26.2-mile marathon. These com-
petitors are tough,

Timex's lronman wateh, named after
the celebrated triathalon event in Ha-
wail, meets the special requirements of
these superhuman performers. It is a
unigue combination of shock and water
resistance with large top-mounted con-
trols for easy access. The strap and case
are made of tough fiber-reinforeed res-
ing, while its multimode chronograph
has an ¥-lap memory, lap counter with
memory recall, and countdown timer.
Price is about $35.

Two watches that perform similar
funetions, the Porsche Design Compass
Wateh and the Casio Time and Diree-
tion, are a study in sport-tech contrast.
Both are well-suited for campers and
omutdoorsmen, because they tell diree-
tion a8 well as time, but all similarity
ends here.

The Porsche Design Compass Waich
combines a highly accurate timepiece
that flips up to reveal a detachable com-

pass, Both instruments are slim and du-
rable. In this superimposed configura-
tion, however, replacement of steel
with antimagnetic materials was re-
guired to eliminate any magnetic influ-
ence on the compass. The precision
sutomatic-winding  mechanism  uses
ruby micro ballbearings, for example,
and the band is made of non-oxidizing
durox aluminum. Other features in-
elude sapphire erystals on both instru-
ments and water resistance to 90 ft.
Cost? A mere $1500,

Casio approaches the same problem
differently. Its solution is to mount the
instruments side-by-gide, so that mag-
netic interference is avoided rather
than overcome. High-tech it's not, but
the purchase price is only about 335,

As popular as scuba diving may be,
far more people play on the water than
under it. For boardsailors, Citizen has a
Wind Surfer wateh that has a highly ae-
curate quartz-crystal stopwatch with a
countdown timer to signal the start of a
race. On the watch's rubber strap, for
serious racers, is a wind-veloeity chart
Lhat is a quick reference for changing
meters per second into knots,

The movable bezel can be used for
noting wind direction, Cost for this rug-
ged wateh is $145.

After meters per second have been
converted into a frst-place finish, it's
time for the winning sailor's traditional
ritual of champagne shower and tossing
off the dock. What watch is best suited
for this kind of treatment? Something
new called the Water Watch.

The first thing & new owner does with
a Water Watch iz to submerge it from 10
to 15 minutes, after which its voltaie
eell, or water battery, begins to waork.
The wateh's manufacturer, VentuRe-
search, from El Paso, Texas, recom-
mends tap water for best performance,
but concedes the wateh will run on beer,
wine, soft drinks or champagne.

Sailors need to win a race only about
every 10 days to get a dousing and a
battery charpe,

The watch's battery is made of alter-
nating plates of zine and copper, sepa-
rated by pads soaked ina liquid. Though
the high-tech application is new, the ba-
sic water battery was discovered nearly
200 years ago, by Aleszandro Volta, Im-
provements have been made primarily
in miniaturization. It produees a charge
that's slight, but more than enough to
meet the microchip power demands of
an LCD watch. Water Watches cost
about 30,

The world of sport-tech watches is a
witle one, from high-performance, high-
cost Rolexes and Porsches to miniature
miracles from Casio and Seiko. As
sport-specific  desipns and  functions
continue to be developed, sportsmen
will be able to eount on their watches for
much more than a gosd time., ™
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(Continued from page 74}

sawn edge quickly and accurately with-
out changing machines.

You can also make open mortise and
tenon joints with these tools. First, cut
the open mortises on the eircular saw
with the fence in the upright position.
Then mill the tenons by using the miter
gauge to guide the stock over a straight
bit mounted in the router,

The zabre saw and drum sander com-
bination is ideal for cutting and dressing
curved profiles, Straight, smooth rips
can also be made. Use the fenee to rip
and set up an auxiliary guide strip next
tothe sander to dress the edge. For pro-
files with beveled edges, use the sabre
saw in conjunction with the belt sander.

Although you may have thought your
workbench was the only place to clamp
vour work for sanding, handheld rout-
ing or carving, the two end elamps per-
mit the table to be used for holding stock
up to 33 in, wide,

You'll need to construct special
clamping plates as shown in the draw-
ing. Each of these has a series of ¥i-in.-
dia. holes for the insertion of clamping
pins. The auxiliary clamping blocks are
especially useful for holding irregular
shapes and two can be used with the
split plate for holding thin stock,

Horizontal boring machines are a lux-
ury even in well-equipped shops. Mount
your drill horizontally in the drill mount-
ing plate and use the stock-support jig
with wood or cardboard shims to hold
workpiece at proper height. The stock
support ig held in place by a clamping
plate and pins and the drill guide allows
vou to advanee the drill uniformly.

These arve only a few of the many pos-
sibilities for using the power table.
We're sure that, withalittle experimen-
tation, vou'll discover other innovative
ways to utilize this versatile tool. M

ADDITIONAL FEATURES

11 Scraoiling is easier when you move the
work Instead of the tool. Keep the drum
sander mounted for dressing the edges.

12 After cutting the profile, move to the
drum sander. It's powered by the drill
mounted in a drill guide under the plate.

14 The top-mounted drill also powers a
disc sander or disc rasp. Install a buffing
whee! for polishing chores.

13 Flip over the drill-mounting plate and
remount the drill and guide paralle] to the
table for horizontal-boring operations.

15 Use the clamping plates to secure flat
stock. Open the sliding plates, place the
pins in position, Then tighten clamps.

16 Auxillary clamping blocks permit grip-
ping work with small contact surfaces. Use
them with a split clamping plate.

DRILL PLATE
1* N, 14

DRILL GUIDE

4 X 5 X 5°

L_ 1-1i2* NO. 8
FH SCREW
& REQID |

34 X 2-7/8
X438
[ RECADY.|
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Only NRI gives
you such complete
training, so much real
bench expericnce, and the
confidence and all the tools
you will need to eam cash
money fast.

A well-trained locksmith earns money in
many different ways—installing locks in apar-
ments, homes, businesses, and automobiles,
Mixing broken locks, cutting new keys, and more,
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training al an easy-to-Tollow pace.
All the lessons, hands-on training, and
experiments have been developed (o ensune that
vou begin practicing from the very first day . |

and can begin making cash as soon as vou like. He's making 2 concrefe fower

And this huge market is just begging for new
qualified bocksmiths. Today there is only one
locksmith fior every 18,000 people!

The Mewest, Most Advanced
Course of s Kind

Thorough step-by-step lessons and pro-
fessional locksmithing equipment such as the
Taylor KDS Kev Machine pive vou hands-on
experience in this exciting growth field. You'll
start earning huge cash profits of B00%s to
S00% duplicating keys. And only NRI offers
vou an Electronic Security Alarm training
sysiem.

All the money-making secrets of a locksmithing |

trade will become yours with vour NRI traiming.

Plus, only NRI gives you training in both
locksmithing and electronics security systems in
ome complete course,

Start Your Own Business, Full or
Part-Time, Even From Your Home

Add 1o your income with part-time work
with established locksmiths. . . start your own
part-lime or retirement business in Your own
home. . .make locksmithing and security a
full-time career as a skilled 1echnican in vour
own growing business. There S opportunity
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TECH

Sweden's new waste storage facility
rial will be placed in drums, which will be

stored in concrete

UPDATE

Mate-

tubes. The cubes will be

placed in an underground vault

The Swedish Model For Handling Dangerous Waste

rotecting the environ-

ment from toxic and ra-
dioactive byproducts is a
global priority,

But a waste treatment and
storage concept soon to be-
come operational in Studs-
vik, Sweden, may show the
world how to tackle one of
mankind's most pressing
problems,

The Swedish povernment
has commissioned the firm

Studsvik Energiteknik to
ereate AMOS, a waste han-
dling facility that includes a
solid and liquid waste pro-
cessing plant, underground-
interim storage and a harbor
where material will be ulti-
mately loaded on special
boats for the trip to Sweden's
permanent  underground-
storage facility being built
near Forsmark.

Under AMOS, the waste is

POPULAR MECHANICS » SEFTEMEER 1987

sorted, cut and compacted
into drums, which are then
placed in concrete cubes, five
drums to a cube. The cubes
are placed in transport casks
and moved by 25-ton trucks
to AMOS'" underpround eav-
erns which have been modi-
fiedd to include overhead
cranes.

Plans for safe, permanent-
waste storage are gaining
momentum in the United

States. The U.5. Depart-
ment of Energy has proposed
a 33 billion Monitored Re-
trievable Storage facility to
Congress, and Department
of Energy officials will con-
duet a conference next month
to focus on modern waste
handling and waste storage
facilitiog.

Edior: Tim Cole
Contributors: Ed Valigursky,
Berk Wheeler, Mot Schultz
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The Air Foree callz it Tacit
Rainbow and it's designed to
knock out enemy radar emit-
ters during air strikes. The
dgir-launched, S-ft., 4-in.
weapon is equipped with a
small jet engine, short wings
and ventral/dorsal stabiliz-
ers in the tail. Chief feature
of the weapon, built by Nor-
throp Corp. in Perry, Geor-

e

Tacit Rainbow antiradar missile belng released by an A-7 Corsalr, The
new missile waits for enemy radar to activate.

gia, is the ability to fly for
long periods over enemy po-
sitions and wait until anti-
aireraft radar-targeting sys-
tems are activated. As soon
as Taeil Rainbow detects ra-
dar, it homes in on the beam
and destroys the radar site.

Livelier Baseballs

It's bad news for hitters. Cooper Union Engineering Pro-
fessor Joel Hollenberg recently used a wind tunnel and
computer to predict the exact trajectory of the knuckleball,
which performs erratically because of low spin and slitch-
ing drag. Hollenberg's research can show a knuckleball
pitcher ke Phil Niekro how varying his angle of release
can change a knuckleball's fight path. And for fastbal
artists, Mattel, Inc., of Hawthome, California, has recently
introduced Speed Tacker, the baseball thal actually
times your pitch. A battery-powered device displays time
on a tiny LCD window. Depress the orange dye to zero the
timer, which starts on release. Catching the ball stops the
timer. Speed is determined by conversion charls. Batter up!

Joel Holienberg, left, and the
wind tunnel used In knuckle-
bail tests. Below, Mattel's
Spesd Tracker uses LCD timer.

"j'f-'| PROTO BY JEFF WEIR, |PGET | COOPER LINION PsaOT0

Pressurized
Nuclear Plant
Model

AN, PO

%j

The reactor model will be pres-
surized to 115 percent of de-
signed capacity.

The 37-ft.-tall reinforved-
conerete structure is ' the
size of & conventional nuclear
containment  building. Re-
searchers al Sandia National
Labs will subject the model
to extreme internal pres-
sures to study structural in-
teprity—it'll be pressurized
to 115 percent of its capacity
—crack mapping and leak
rates. Finally, the structure
will be “blown up” until it
fails. The exercise will teach
engineers how to build safer
nueclear plant structures.

MORTHRCI PHDTD

World’s Fastest
Chip?

IBM engineers say the tiny
opto-electrical  device can
“read™ 40 encyelopedia vol-
umes every second, trans-
forming light into electrical
gignals that a computer can

IBM's new chip moves signals
faster than traditional silicon.

understand. A breakthrough
gallium-arsenide  semicon-
ductor is at the heart of this
IBM achievement, which
could mean smaller, more
powerful computers.

NOTAR
Civilian

A NOTAR (no tail rotor) test
bed from MeDonnell Douglas
currently touring the 1.5, 15
demonstrating the feasibility
of the system. Directional
control in a NOTAR helicop-
ter is derived from a fan-
driven air-circulation system
in the tail boom,

MeDonpall Douglas says
NOTAR technology is more
reliable, improves handling,
reduces pilot workload, re-
(uires less maintenance and
increases safety for both
ground and air erews, NO-
TAR's noise-reducing fea-
tures may increase the use of
helicopters in urban areas for
medical and police work.

Wl tall rotor soon disappear from multi-task civilian helicopters?
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FRESNEL
SUNLIGHT

ROBOTIC COLLECTOR

CROP
HANDLER

—| SPACE
A~ STATION
d TRUSS

MODULE

Gardening
In Space

The year is 2020 and NASA
hias just docked Boeing's gar-
den module to the space sta-
tion, Seeds implanted in ac-
cordian-style racks allow
virtually any erop Lo grow in

Technician checks inverted sub
model in Langley wind tunnel.

A 45-fr-long, 14-ft.-wide gardening module from Boeing would In-
ctorporate “aeroponic” nutrient delivery and piped sunlight.

microgravity. A misty aero-
ponic medium transports nu-
trients and needed moisture.
An external solur eollector
channels light needed for
photosynthesis. Such a gar-
den module will provide food
for crewmembers and help
purify station atmosphere,

Sub Rides
The Wind

Seientists at NASA's Lang-
ley Research Center ean du-
plicate fluid dynamics en-
countered by a submarine by
subjecting a 20-ft. sub model
to high atmospheric pressure
al Z30° below 0° F. Introdue-
ing liguid nitrogen into this
environment achieves realis-
tic fluid flow when the nitro-
gen vaporizes into 4 pas
much denser than air. Re-
searchers are  cuwrrently
studying the flow in a sub's
stern area, which is compli-
cated by propeller vortices.

FOPULAR MECHANICS ® SEPFTEMBER 1987

Space Power

The problem: How to provide
electricity to the orbiting In-
dustrial Space Faeility,
scheduled for shuttle launch
in the mid-1990s. The Lock-
heed solution is a 28-kilowatt
power module that will use
twin 105-ft. solar arrays to
convert sunhght into encrgy.
The flexible solar wings have
nearly 30,000 silicon solar
cells welded to a printed cir-
euit, sandwiched between
two layers of flexible Kapton
plastic. The Industrial Space
Facility, designed to free-fly
or dock with either shuttle or
space station, will be used for
materials research in a mi-
crogravity environment.

Lockheed s huge Dual-Entry Large Thermal Altitude chamber.

Chamber Duplicates Space

Spacecraft and other systems intended for launch into
space can be pre-tested in a huge chamber developed by
Lockheed. The spacecrafl is rolled into the 80-ft. x 40-ft.
cylinder and subjected to extremely cold temperafures.
Atmosphere is then withdrawn in three stages—Tirst when
mechanized pumps evacuate most of the air, second
when helium cryopumps supplementaed by turbomolecu-
lar pumps remove residual air, and third when residual
gas is reduced by internal-cryopumping paneis. Interior
temperatures can sink to -280°F and chamber pressure
can be reduced to Y, bilionth of an atmosphere. The
thermal-vacuum chamber weighs 350 tons, and the circu-
lar siiding doors weigh 30 tons apiece. The space test bed
will be used to evaluate Mistar, the military communica-
tions satelite system of the 1990s.
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Lights For
Future Cars

New aerodynamic-car de-
signs have had an impact on
headlight confipurations.
Ome proposal recently sub-
mitted to the Department of
Transportation would re-
duce the size of individual
headlights to 8 bare 2in. = 3
in. to conform to contoured
front ends, but would in-
crease the number of head-
lights to eight—four on a
side. Polvellipsoid-halogen
lamps and homofocular re-
flectors would allow head-
light to emit the same
amount of light currently
available. Spare lamps would
fit in your glove box.

Assault On
Battery
Design

It's been the dream of auto-
maobile designers for genera-
tions—a practical electric ve-
hicle that ean travel up to 300
miles at highway speeds. Sei-
entists at Argonne Mational
Laboratory in Chicago may
have placed us one step clos-
er with the reeent introdue-
tion of a large lithium-iron-
sulfide battery intended for
installation in a van. The 216-
volt battery (illustration) is
equipped with air-coolant
lines and a unique heat ex-
changer that moderates in-
ternal temperatures.

:
%
¢
g
.

than conventional units,

HEADLAMP HOLDER

Clusters of small headlights would replace convention-
al lamps on aerodynamic cars of the future. Focusing
power would make headlamps as bright or brighter

COMNNECTORS

IMPROVED SOLDERLESS

P ILLLATRATION 8Y LYNDA RCHARLE

surrounded by spare’s polyurethane vanes,

A Plastic
Spare Tire?

The Uniroyal/Goodrich Tire
Co. innovation was recently
tested on a4 Chevrolet Cava-
lier £-24. The non-pneumatic
tire is made of an elastomer-
ie-polyurethane ring that has
been bonded to a center steel
wheel drilled for standard

bolt holes. Polyurethane baf-
fles comprise the space be-
tween the steel wheel and
the tire tread. The baffles are
patterned like the vanes of a
turbine wheel. The unit
weighs less than 6 pounds.
Tread life is from 2000 to 3000
miles. Designers eall it eom-
pletely flatproof, and it may
appear in the next decade,

MULTIFOIL INSULATIOMN

CELLS [142)

HEAT EXCHAMNGER  INSULATION

BATTERY CASE

INSTRLMENTATION
HEATER LEADS (8|

POMVER
\ LEADS [2)

Sophisticated cooling Is at the heart of Argonne’s lithium-iron-sulfide battery.

Steel wheel drilled for standard bolt holes s The clamp-on transducer tells engineers how much force

SERGOR DEVELDIMAENTS PHOTD

it takes to turn front-wheel-drive steering wheel.

Measuri
Steering Effort

The front wheels of a front-
wheel-drive car tend to stay
put when coming out of aturn
unless the driver rotates the
steering wheel hard enough
to overcome forces acting
against the steering system.,
It's a characteristic which
has led to oversteering by
some drivers more familiar
with rear-wheel drive. To
study this phenomenon and
develop more driver-respon-
sive steering, engineers rely
onthe Steering Effort Trans-
ducer, designed by Sensor
Developments, Ine,

The clamp-on steering
transducer helps carmakers
measure precisely all forces
reacting against a steering
system, including  tires,
steering linkages, suspen-
sion, road-paving materials
and steering-system geome-
try. It's also helping tire
manufacturers gauge the ef-
fects of new tread design.[Tul
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Opelika, Alabama—What can
vou buy for a nickel and still get some
change back? 500 gallons of water,
that's what! As a matter of fact, the
electricity to pump 500 gallons from
your own backyard well costs only 3
or 4 cents.

Water from your own
backyard well!

With this reliable, convenient
source of water you can supply your
home, your garden, and with a water
well heat pump you can even heat
and cool your home for a fraction of
the cost of conventional systems!

In the past, the cost of drilling a
well made it uneconomical for
anyone who could hook on to city
water mains. However, as city water
becomes much more expensive,
backyard wells have become more
and more popular. To hold the cost
of drilling a well to an affordable level,
an easy-to-use, low-cost machine
has been developed for the
homeowner who wants to drill his
own. Called the HYDRA-DRILL ,itis
already in use around the world, and
an estimated 100,000 HYDRA-
ERH_L wells have been drilled to

ate.

The HYDRA-DRILL can drill to
depths of 200 feet, which puts vou
within reach of most of all the good,
fresh ground water in the world, The
typical HYDRA-DRILL well can
produce over 4,000 gallons of water
each day—just compare that with

the average U.5. family consumption
of 500 gallons of water per day!

The HYDRA-DRILL 1s remarkably
simple to operate. It is completely
portable, and can be operated
anywhere...even in places a truck-
mounted drilling rig can’t get. Yet it
can drill most anything the big, truck-
mounted rgs can drll, and drilling
speeds range up to 40 feet per hour.

For free information concerning
the HYDRA-DRILL and how
can drill vour own water well, call or
write TODAY'!

DeepRock Mig. Co., Opelika, AL 36802

CALL TOLL-FREE

1-800-633-8774

{Ask for Operator 5324)
AL, AK. A Quisce U S A - Call (20%) 748.3377

Or clip coupon and Madl TODAY! _
5 5324 Anderson Aosd |
| Opelika, Alabama 36802 |

| Pleasr mail your FREF Brechure

|
|
| Prima Mame _ . |
|
|

| Address
|

| City Srate Zip — i Ve BN

Removal System

Automoblle Exhaust
for the Home Mechanic

The safe, comfortable way
to work on your car.

| [ Tokes exhaust fumes outside,
| [ Lets you work inside your garage.

[] Also used by professional mechan-

ics for mone than 35 years.
O withstands 600°F exhaust tem-

peratures.
Exhaust-Away Fealures
{ O 5-foot crush-proof 3" flexible rub-
| bar hose
[ Tailpipe odapter with security
| chain
[ Exclusive Safety Port™ vent

Single Exhaust: $49.50

{Plus $3.50 UPS shipping 8 handling)

Dual Exhaust: $98.50

(Plus $5.50 UPS shipping & handiing)

4-800-227-1817, ext.10
Visa or MasterCard

Potent Panding

Sotisfoction guoroniesd. Redum in 30 doys for
full refund @ rob satifisd.
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FACTORY DIRECT
GRANDFATHER CLOCKS

I:ln»lt Yourself Case Kits

\ 5415050

{mrepment and disl era)

OR
Completely Assembled
and Finizhed

il ® Sohid 3/4" hardwoods:

d black walnul cherry, cak
# Hairloom quality

#® Solid brass West Gorman

chiming movemeants
and dals

® Easy o assamble kils or
complately assembled
and finished

® Maney back guarantes

SEND 51 FOR
32-PAGE FULL
COLOR CATALOG

EMPEROR

CLOCK COMPANY
WORLD'S LARGEST MANUFACTLIFER
OF GRANDFATHER CLOCKS

Depl 2435, Emparor indusirsl Park
Farhops, Aabama M537 » Phona 1-205-928-2018
| am misresind in O Do-H-Yourss? Kis
O Farwgheisd Cinacies
MEma.
Saraat
Ciey

Sinte

Zip

{pleasa print
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B tirne Nal'l X-C

Scientific Study Ranks
Nordiclrack #1

In tests of exercise efficiency at 8 major
university, NordicTrack burned mora
calories and provided greater aerobic
workouts,

Rank of Exercise Efficiency
1. NordicTrack X-C Ski Exerciser
2. An Exarcise Bike
3. A Rowing Machine
4. A Shuffle-Type Ski Exerciser

MordicTrack’s higher oxygen usage tast
scores show that more muscle mass is
invalved in the exarcise and more
calories are being burnad.

It's Only Logical that
NordicTrack Would Get
the Highest Scores

because NordicTrack is more complete
than an Exercise Bike.

Adds important upper body exercise.
Provides mora uniform leg muscle
usage.,

because NordicTrack is more thorough
than a Rewing Machine.

MordicTrack's resistance 1s proportioned
according to tha individual muscle
strength—no major musclas are over-
stressed or under-worked,

because NordicTrack has inartial
resistance nol available on a
Shuffle-Type Ski Exsrciser.

Other ski exercisers use less efficient
frictional resistance with a resulting
calisthanice-like fealing. NordicTrack's
unigue f eal resistance for a life-like
feeling of amoothness and continuity

is matched only by real skiing.

Burns Up To 600 Calories per
20 Minute Workout

Free Brochure, and New Video!

800-328-5888

Nurdlc rack

T41PM Jonathan Bivd, M., Chaska. MN 55318

Bolt On Edelbroc

Bolt On Performance

You probably notice poor engine performance most when your
engine is operating mid-range under load. Passing, towing or loaded
with cargo, the vehicle feels sluggish and unresponsive.

It downshifts often and when you press the pedal, not much happens.

—_——— = B Stock Edelbrock’s Performer manifold is the

= 1st step to crisper throttle response,
_[: quicker acceleration and better fuel |
l economy. The graph shows the
significant gain in torque typical of an
Edelbrock-equipped engine. Performer
manifolds (available for emissions &
non-emissions engines) team up
e perfectly with Performer-Plus camshafts,
e the dyno-matched cam ground
specifically to work with the manifold.
This Performer/Performer-Plus Edelbrock Ia the official mantiold
combination is great for cars, ol the IROC Cxxmrog.
trucks, 4x4's, towing and RV's (any y
vehicle operating primarily off-idle to

5500 rpm). Performer-Plus camshafts
come complete with lifter and lube.
Compatible valve springs and timing
chains for Edelbrock cams sold
separately. Edelbrock parts available for
most domestic engines.

Products here sold by mail. §154.95 plus shipping,

handling & tax. Send 51 for cataloy and price lisi:

Edelbrock Corp.. 411 Coral Circle, Dept. PM887, El
Segundo, CA 90245, Not legal for sale or use in CA on

pollution controlled motor vehicles.
MEN ‘l';-“ With Gutting Up Mights
PAST 40 [[rtubemgta g

ane difurbed by hese symploms. your

Tha World's Largest Migr. of
Qualily Portable Bandsaw Mills

Now with Hydraulic Log Handling ot oy o < vaac oy gancular iammaion

of your pros Mathoos That meredy give lempor-
ary rebiel for thes condition cannol be expecied o
mrmave e cause of your tnoubbe

Tha Excelnior Inslilute Clinic, devoled o he
NON-SURGICAL methods of lreaimenl for dis
oases peculiar to older men, has o rew FREE
BOOK 1hat lalls how Ihess troubles may ba cos-
mecied The NON-SURGICAL ireaimenls de
scribad i lhes Book reguine No surgery. hospitaliza-
1o of long pediod of convalescence Traalments
take bul @ shorl lime and the cosl s measonable

Wrile loday. This book may prove of uimosi im-
portance o Mo oblsgatson

. Depl 1248

Inatiute Clinic
110 E Bruadway, Excalwor Springs. Mo 64074

= Ona Man Loads, Turns, Clamps
* Capacities up o 32" Dia ,..
X 33 Long

« Sats - Pracisa—ERiciani .

s e - IF .
i m"‘T v

BH'I’DIHEE-T-—:! FACTORY SALES LOCATIONS.
Far guir 44 PBFICI“'DE Send 51.00 to:
Wood-Mizer®, Dept, paz ____, B180'W. 10th Sireet,
Fanﬂpﬂ“! JN 45214:}1"!:5" {317) 271-1542

FIVE MODELS
MLAILI
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361 HOW T BEAT COLD FEET

Color bookdet Irom Red Wing explores how 1o kegp
your feet comifortable in cold, wet weather. Discus-
sion centers around how your body reacts 1o cold and
how to best insulate and keep feal dry in harsh
conditions. Free

362 GET WIRED

On-Wall ™ Wiring brings electnical pawer where néed-
#d without breaking through walls or ceilings. Color
pamphiet gives basic information on installing outlels,
switches and fintures. From The Wiremald Company
Free.

363 TRAVEL RIGHT

ZIPLOG" Brand Storage Bags B-page brochure on
how advanced preparation is the key for making
business or persanal travel rewarding and enjoyablo

Includes fips on how to gel organized, including &
don't lorget check lisl. Free

364 HOLD THAT AIR!

Mortell's 16-page pockel-sized guide will show you
how to check your home for energy waste and will
pravide solutions lar problem areas by using weather-
stripping. Free

365 ACTIVE TRACTOR

Massey-Ferguson's 12-page, full-celor brochure il-
lustrates their full ine of home tractors from 16 to
d5hp. Available in 2 or &wheel drive, the many
attachments make them suitable for mowing, tilling,
snowblowing and more. Free

366 LEATHERCRAFTER'S DELIGHT

The 48-page Stampede Leathercraft Supply catalog
offers quality leathers, tools, stamps, hardware,
finishes and kits. $1.00 (Refundable)

367 CULTURED DECOR

Cultured marble and onyx are man-made molded
products reproducing the beauty of these natural
substances al a much lower cost. The Guitured Marble
Institites’ 4-color brochure describes advantages.
uses for hath, kitchen, wall panels and more. Free

368 PORTABLE POWER

Coleman Powermate® atters a full line of generalors,
ranging from S00-7000 watts for DIY projects, recrea-
tion and home standby. Color brochures provides
specifications and uses, 50¢

369 WOODWORKING PLANS

Popular Mechanics' new calalog of plans shows how
you can build everything from a bookcase wall 1o a
hovercraft. Hundreds of plans listed, plus a complete
selection of how-1o books and videotapes. $1.95

Popular Mechanics 8787
Box 1718, Sandusky, Ohio 44870

Pleane s2a Ml | recehee D Dems checked bDelow

ghthill

370 SATELLITE SENSE

Winegard's “All You Need To Know About Satellin
TV answers the mosi-asked questions about home
satellite television. Includes valuable ilustrations and
a glossary of technical terms. Fres

a7 GO BLOW YOUR SNOW

Ariens’ new 30-page, color catalog teatures their full
line of Sno-Thros™ . Includes specifications and pho-
tographs of attachments, accessones lor both walk-
behind and tractor snow blowers, Free

372 3-5TEP PAINT REMODVAL

Klean-Strps’ 8-page color bookkel assists the DlYer n

choosing the right paini remover. Detailed nstruc-

tions ilustrate how to remove paint from larniture and

:hu refinishing touches to restore ils origingl beauty
neg

373 TV TIPS

A comprehensiie 32-page brochure from Winegard
includes tips on improving your TV reception and how
fo mstall your own TV anlenna. Plus a glossary of
technical terms and do's and don’ts ol rooflop
antenna erection. Free

374 HELPFUL HORSE

Color [terature from Cosco details how the Buck-
horse™ lunchions as a lotal work support system.
Photos show how i serves as a sawhorse, sawbuck
and a seli-stabilizing work surlace. Free

375 CONTEMPORARY HOME PLANS

Home Pianners Inc, offers new dimensions in living
that are refreshingly different, yel practical and eco-
namical. Flaor plans from 1200 to 3000 sq. 11.; one,
1%, two-story and multi-levels. 112 pages. Blue-
prints available $3 95

376 THE INFORMANT

Regency's color brochure gives in-depth details about
their Model INF-1. A radio that can seek oul and scan
all standard police and weather frequencies. Free

377 STOW, STOW, STOW AWAY

Gold Eagle's booklel explains the problems that can
anse when lawn mowers, boats and AVs are stored
for over 60 days. Tips on how to store properly and
eliminate storage woes. Free

378 REVIEWED YDUR INSURANCE NEEDS LATELY?
Growing family? New home? Changed jobs? Recently
refired? Chances are you'll find it's lime 10 update
your insurance proleclion. Union Fidefity Insurance
would like 1o show you how to meel your changing
insurance needs, Free

0

379 SAVE MONEY WHILE YOU CONSERVE ENERGY
Catalog offers new ling of energy-saving fuorescent
salety and security flood hghts, porch and post
famps, decorative lights. Add beauty, safely and
security to your home and business. §2.00

380 BOOKCASE WALL

Make your living or family room appear larger and
classier with POPULAR MECHANICS' floor-to-ceiling
bookcase wall, Detaled, easy-1o-follaw plans make il
simple to build, With cabinets on Ihe boltom and
bookshelves on top, you'll be amazed at all the
storage space il provides. &5 95

381 WHERE'S THE FISH

Furnuo’'s 14-page color calalog presenis new com-
pact high-performance fish linders thal seek down (o
640 feel. Features include Tull-size B display screen,
high resolution LCD and microprocessor controls
Free

382 LIGHTING YOUR LIFE

A 24-page guide to home lighting from the American
Home Lighting Instilule. Everyihing you need 1o know
about determining your lighting needs, oplions avail-
able and energy saving tlips for every room and
puldoors. Free

383 SPAGE-AGE LUBES

Progressive Energy's brochure leatures aulomobile
lubricants that reduce enging tempardlure and Inic-
thon, thereby increasing HP and performance. Also,
works in differentials, transmissions and gear boxes
Fres

384 HOLIDAY GIFT CATALDG

The Swiss Colony-Gifts of perfect taste. Mare than
1.000 it ideas. Zesty cheeses, hearty sausages,
delicious pastries, candies, fruit and more, 200-pago
calalog. Free

385 DO-IT-YOURSELF VINYL FLOORS

Il is easier than you think o install vingd Blooring in
your home. Armstrong Trim and Fit ™ floors are made
especially for DiYers. Folder containg complete shop-
ping selection tips, infarmation, photos and a copy o
the warranty. Free

L 4 R L R L _____ & __E__JR__ L __J} 4 _ L _JN___J}_ R I _§ N _ L __J__J _J___}___J}___}__J8 _J}_ _}

This Coupon Expires November 30, 1987

O 3 [] 366 $1.00 [] 370 [ ar4 13 [] 382
] 362 [ 367 O an []3T553.95 [] 379 52.00 [ 383 Total money for priced items §
[J 363 []3sasoe [an ] are [] 380 $5.95 [ 384
] 364 [ 369 §1.95 [ 373 0 armr ] am [] 385 Service Charge § 50
L3 368 Total money enclosed §
Total tems requested
Nama (Plaase Print)
Address
Town State Zip Code

{Plaase send cash, check or money order made oot o POPULAR MECHANICS. No slamps, plaasa)

Mote: Popular Mechanics

your
the material directly. Your order will be on ils way lo you within 90 days.

for the above information and forwards these inquiries to the organization making the offer. Each company mails



DME-MAN
PORTABLE

SIIHIL!. Dilts ilnl In l'hn World!
ou need good, high-quality lumber, don't let
Falsd lumber prices stop your important build-
|ng projects. The Foley-Belsaw goes right to the
trees and wms out smoolh, true-cul lumber . .
even beginners get excellent results, Just one
man (no crew needed) can easily cut enough on
weekends o save hundreds of doliars over high
lumberyard prices. For power use tractor PTO
or olher low HP diesel or electic unil. Factory-
direct seling keaps prica low, and convenient

time ments may be arra;
MWH‘:’E Bllﬂlr Just m:? coupon below for
“How To Saw Lumber'’ booklet and complele facts

on the One-Man Sawmill, There is NO Obligation
and HI] Salesman Will Call on 1 you. Do It TODAY!

Failay-Belsaw Ca.

'“:

| 1
1 5am bis Ad., Bepl. 30783
L e B oo sores (TR |
: iy Pleave vend all fortn amd detaily in :
] ¥eur FREE BiMIK “How Te Saw i
1 ? Lumiber™. | understand there is No
I 3 EMshigarion and dhad Yo Salessmrn will |
: J el om e 1
i Name :
]
| Address : :
1
City-State Zip . J‘

M fying Reading Glasses

\
= il

Send for vour FREE Catalog today, Our 16-page
catalog features 40 siyles of magnifiers priced from
$9.98, plus many other helpful vision aids and
useful products, such as owr new magnified
sunglasses and fisherman glasses,

NAME

ADNDRFSS

1 STATE il
PRECISION OPTICAL Dept 132-A; Rochelle, IL 61088

banthe
flush/

Envirolet.

Tha Ecotogical Tollet Bywiem
« NO WATER

» NO CHEMICALS
« NO SEPTIC TANK

Sancor Industries Lid.

140 - 30 My Awe | Scaborough, Onl M5 3A3
(COA £16- &Qﬁ

2996546
in U5 A TOLL FREE 1-8D0-387-5128
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BIG EYE ON THE SKY

(Comtiened from poge 6:4)

the most important advance over the
original survey,” notes Brucato, “They
have far better signal-to-noise ratio
which means darker backprounds, high-
er contrast and the ability to detect
fainter ohjects.”

Alan G. Millikan of Eastman Kodak's
research labz in Rochester, New York,
invented the new emulsions 15 vears
ago. The three fine-grain monochrome
{black and white) emulsions, “tuned” in
sensitivity to blue, red and near-infia-
rea] light, also have extremely low reci-
procity failure. Reciprocity failure is
the tendency of most photographic
emulsions to rapidly become less sensi-
Live to light after the first few minutes
of exposure,

Kodak's scientific products market-
ing planner, Gordon P. Brown, says a
key to the new film's effectiveness is a
technigue called preprocessing hyper-
sensitization, which greatly reduces
reciproeity failure and effectively in-
credases film speed.

A few weeks prior to exposure, the
plates are placed in a vacuum chamber
that iz filled with nitrogen. Before the
film is used, the chamber is filled with
hydrogen, which purges moisture and
oxygen from the emulsion,

*“This euts the exposure time in half,”

says Brown. *1t adds up when you ¢on-
sider that a modern observatory can
cost 35000 a night to operate.”

What will the Palomar Sky Survey
ultimately yield!? Simple reference for
one thing, The rotation of the Milky
Way Galaxy has changed the position of
thousands of stars in the past 30 years,

“Modern computers and machine vi-
sion techniques can accurately measure
the pozition and brightness of stars
right from the plates and compare them
tothe old survey,” says astronomer Da-
vid Monet of the 11.5. Naval Observa-
tory in Flagstaff, Arizona. “With this
H-year baseline, the motions of many
nearby stars can be measured.”

Mapping the wholesale flow of stars in
our Falaxy will allow an accurate mea-
sure of the gravitational forces acting on
them. Astronomers particularly keep
getting their hands on such data be-
canse preliminary analysis by less de-
tailed methods suggests that invisible
matter amounting Lo up to half the mass
of our galaxy is influencing star mo-
tions. Many astronomers suspect the
real tressure of the shy atlas will be the
millions of galaxies that were missed in
the old survey.

“Mapping these galaxies may show
how galaxies are clustered and where
there are voids,"” muses Schombert, “It
coulid give us a picture of the strueture
of the universe.” ™

| expboded into the heavens over the

Southern Hemisphere last February 23,
producing the enangy output of an entire gal-
axy of bilkons of stars. And even though the
supemovas like the one ohserved by scien-
tists at Chile’s Cemo Tololo Observatory are
extremely infrequenl and unpredictable, i
has already yielded a mother lode of astro-
nomical information. According o Dr, Robert
W. Noyes of the Harvard-Smithsonian Center
for Astrophysics, the exploding star may actu-
ally be two pinpoints of light very close togeth-
er, with one pinpaint aboul 10 times brghter
than its companion. To Dr. Noyes and has
colleagues, “very close logether” means
3000 astronomical units, or 3000 imes the

The Supernova’s Twin

The astronomical event of the decade: The 1987

distance between the Earth and sur—about
279,000,000,000 miles. Scentists speculate
tfhe two points of light may ba the result of
gravitational lensing, a phenomenon that oc-
curs when an extremely massive object
bends kight passing near it.

The last supemova seen in our sector of
thie universe occurred in 1604, The supemo-
va drought during the next 383 years ended
when one appeared as a medium bright star
in the Large Mageilanic Cloud, the nearesi
galaxy to the Miky Way. The stellar cata-
clysm actually occurmed 170,000 years ago,
but it took that long for the light 1o traverse the
170,000 light-years between il and us.

—Terence Dickinson

is nowhere to be seen in view
of the Large Magellanic Cloud, left. But it flares into view in the photo at right (armow .
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¥25,000,000,000

The Government Holds For You

Would you like to stake a share of the
$25,000,000,000 the government holds
lor just making a few phone calls and
looking in some phaone books? That is all
you have to do to enjoy thousands of
dollars. If you can read English and can
speak on the phone, you can make
thousands of dollars overnight —and you
don't have to do any selling at ail.

This ad will explain every detail of an
exciting new business that has naver
been advertised or atlempted before—
what's more, you can enier with ab-
solutely no money

Life was not always rosy for me. | got
involved in a bad business investmani a
few years ago and lost abouwt £11,000.
Everything | owned was taken away from
me. | neaded money desperately lo feed
my ftamily, so | was forced to toil as a
waiter at the Sheralon Harbor Island
Hotel in San Diego by night, and | was a
filing clerk during the day. It was so ex-
hausting, that as scon as | got home, |
would sleep for just a few hours, wake
up in a stupor, drink four cups of colles,
and then scramble to my next job. | had
na choice. It was the anly thing | could
do to siop disappointing my loved ones.
| remember coming home on Mother's
Day really eager 1o call my mother, only to
find that my phone had been discon-
nected. | went through the mail praying
for some good news, only to find an
envelope with no return address—il con-
tained an eviction notice. At this point |
thought we would have to live in our
beat-up Flal. We were lortunate 1o have
relatives that were kind enough to let us
stay with them, | never knew life could be
s0 misarable, | sal down on the sidewalk
just realizing how much being in debt
could hurt. With lears in my eyes, |
prayed for a way oul.

My triend Gary, who was in the same
financial boat as | was told me a story
that changed my life forever. He told me
very excitedly, | received a funny-
looking letter. When | first saw it, |
thought it was another creditor making a
claim on me. The letler told me about
money that was righifully mine—ii said
that i1 | signed the enclosed form, |
would receive §2,592.59. Things were 50
bad that | had nothing to lose, so | signed
the form neally and returned it 1o the
company.

“Ten days later | received a check for
$2,592.59 with an explanation. A distant
aunt had died and left $4,320.98 in her
savings account. The company that
found me collected $1,728.39. The firm
had no trouble finding out that | was
related to her, Jusi for matching up pec-
ple with the same last names, thal agen-
oy was making millions every year."

It was just then that an amazing idea
popped info my mind. | was overcome
with excitement; this revolutionary
system was so simpla, yet | knew it
would take me out of my rul. | was com-
pelled to find out more about if. | had
lost everything | owned; what else could

llose? | found out everything | could and
began to work on a plan. | put it into ef.
fect. My prayers ware heard. To my relief
I started to make more maoney than | have
ever saen in my lite for doing practically
nothing. In fact, my income for jusi last
month was 550,076.78.

Testimonials

| have been able fo locate and nolify
421 claimants (worth 52019732397 in
claims). | was even contacted by a Texas
ranger that thought | was running &
scam. Later when the ranger undersiood
what | was doing he told me | could use
him for & reference. | have made over
£300.000 since | last wrole you Dave.
Herb H., TX

Due to the methods in your book | was
able to secure £76,212 with the help of
my brother. | had to get my 16 year old
brother fo help me because | am under
age. | am 15 years old and have been
traveling fo Miami, Jamaica, 5f. Croix,
New York. I'll be going fa England very
soon and LA, Thank you for helping me
make money with your system.

Andre i, CT

I've spent at least £7,000 on mongy-
making books and seminars. The dif-
ference between them and your method
1§ that yours works! In less than three
woeks (part time) | was able to secure
E52.614.21. Thanks for a business that
will easily make me 100,000 this year, If
I can ever be of service just call.

Steve 5., CO

Having read your boak, | have recently
launched inlo the fascinaling endeavor
of lecating people. As a resull, | have
succeaded in finding an individual with a
fairly large sum of money
Ben 5., CA

Thank you so much lor the methods
outlined in your book. | was abile fto
segure $24,685 in just six hours of work. |
have read just about all the other “get
rich"” books but yours has to be the best.
Terrie, T., MI

| had a C-minus average in high school
—one year, | received an F in English. By
no means was | ever considered to have
the smarts. But | did it. All you have to do
to make large amounts of money is
thumb through phone books and make a
tew phone calls.

Last summer we moved infoa gorgeous
home. My wife told me i1 was her life
long dream to own a brand new car. You
should have sean her tears of joy when |
surprised her with her own new 520,000
car. Later | bought a 1986 Mercedes
S605L that cost me $56.000.

The amount of money | was making
was incredible. Just as a hedge againsi
taxes, | bought iwo three bedroom
houses valued at $200,000.

Twenty-five billion is just sitting there
wailing for someone to recover it. One
out of ten Americans have forgotien or
lost money in bank accounts, stocks, in-
surance premiums, elc. | will disclose a
plan lo you that will show you how to gel
your hands on this money.

Only 10 percent of the rightful owners
claim their share of the $25 billion. The
siates make no strong effort 1o contact
the righttul owners. Why should they,
when unclaimed property is their biggest
source of revenue, second only to taxes?
The states are required by law 10 make a
list of unclaimed owners. These lists are
hard to find but | will show you how o
pet every one that the states publish,
And in some cases, they're free.

Let me give you a random sample list
from the state ol Wisconsin. (Addresses
are included in lists.)

Dwmner's Name Propery Amouni

Deinka, Targsa, & S s L0 47
Lavedle, Samuel Stock Procoeds 521 52960
McDaonnall, Manha  Savings $12.8427TH
Meyer, Thusneida  Savings S1AAEE
Patteraan, Arthur Sanngs $14.620.24
Stien, George Sawingh §57.525.83

This listing Is only a8 minor portion of
the $25 billion in unclaimed property that
is wailing for you

To make thousands of dollars, all you
need are telephone books and a phone.
The proven system in this book can be
learned in a hall hour, After that, you are
all sel. If you can read English and can
speak on the phone, you're in business.
I's as easy as thal.

Sample Proof
Bonnie Goldstein, a well-known syn-
dicated newspaper writer who doesn't
know anylhing about finding people, lo-
cated the owners of 34,100 in two and a
hall hours with two telephone director-
ies—she said so in the San Francisco

Sunday Examiner & Chronicie,

My Guarantee

Send for my complete guide o reco-
vering unclaimed money, Read the simple
farmula that has been tailored for each
individual state. Sit down and make the
required few phone alls and directory
searches. After following the simple for-
mula, you must be able to recover 510,000
in one day or your complete payment will
be returned o you.

This opportunity can give you a new
home, car and all of the luxuries money
has to offer. There is a definite flaw in
our revenue system, and you can profit
fram |1
'------------##h—---------1
j David Bendsh (619} 2658777
§ 8602 Ei Cajon Bivd., Suite B. Dap. 513H
§ San Diego. CA 92115
| Dear Dave:

Send me your complele guide fo recoweting
525.000.000,000 in unclamed maney on the condi:
Tazn ihat | must be able 1o loeale 510,000 sasily in
ona day with your Badk oF yau wll relurn my snfee
paymant

O that bakie, Aede s my 310

-

Hamg
Address

Clty Siale Zip
Please add $1 dollar to cover part of ihe shipping §
costs. All chocks musi be sccepled by TeleCheck: |
I paymanis not sccepied will be relurned in full. i

T - -



Rid Your Property
of Unsightly Brush Piles!

~with the Amazing New

SUPER TOMAHAWK ® Chipper/

Shredder... exclusively from

Grarden Way!

® It's a powerful Chipper... handles big

X branches up to 3" in diameter with ease!

® It's an efficient Shredder... turns almost
any organic matter into perfect mulch
and compaost instantly!

® Rovolutionary Mew Compact Design... 7
ways better than bulky “old-siyle”
chipper/shredders!

= Professional Quality... designed, sized
and priced for the homeowner!

Tum a mess Ilke this...

ey

> ‘ iy,
s, v

‘-_‘
"

e

into beautiful FREE mulch
in less l}um one hour!

Send for FREE "
details today! 1T

F-- T — — — — — — — —

Garden Way Mlg. Co., Depl. AS13 313
102nd St. & 9th Ave., Troy, N.Y. 12180

YES! | want 1o know mare aboul the amarng
SUPER TOMAHAWK Chipper/Shradder! Please
send me complete detalls including . models
and SPECIAL SAVINGS OFFER right I'A'I-}"l
Mame
Address
City
State Zip

3 W i
| I — —

Big on Quality = Low on Cost!

PowerPro
5 HP/SD Gallon

= Air Compressor
®ASME roied, 60 gol
U 4
. @0V, 15 cmp #933

EPM. #1253 |bs. mox

19,400 BTU
Kerosene
Heater

Peripce foe M hioma,
caflige, Be i

®1.% gollon tonk #18 | “UTA

e com b heat =

® Fushbidion ignition t""‘ﬂ-J
bottery powered (-0 Wi 25 lba,
e batt. - not incl)

At shut - ol #Fiber ghos wach
IIH u 18N dia ®1 pr. Ind wiy ]
SFREE PLIMAP 1 {iryr 500 orcler

Folding Universal
Aluminum Ladder

Giewart for renching wdond-
ey wvudown and bofer

s hree bronches! Con be
uped o3 o 1T lodder, 3-
mean seaffeld, oho iold £
miure at 70" o work i
stosrwmlls. Sim specially de

signed hinges rokote ko omy
of J peadtmam ond kack! Fraturss ®ode ol
by graugs aluimenum. 8 Buill is mduitriol
shondards, #Falded sipe: 73R & W 4
404 H ®Wesght, 30 i

pressre. ®ACFM of
40590 POl - LB
Service remlen no
torrende 8 Ovarll
HL v IIATW x TIMTH B
340 fbe #1 peor limided worroniy
fram mig. ®Made i the LLS

Compars af §1200.00

Cirdar No. “ﬂ. Ruimil: §149.00
PAT07-2004 Sm Compars ot $130.00 ll:lu--i-rzm:_jul.:I
Ship. Fri. Col.. . . Order Ma, Loy
g‘m. Wi: 340 fis, T IS0 ss’ S/H. 51050, . . . 5’9
S EH 31400 .,

A, Recoil & Electric
Shoert - JF4L w
W x 1RETH

&000 Watt Power Generators

Auuiliory power during sutages, in the field, or af the
cobin! Both modeiy feature: B8 HP Briggs & Strofton e
geme. ® Magnetron®, solid-stole ignition. # 1. 120V diple« &
1240V duplas recepiocler, 38.7/183 omg. ® 5000 waih
wurge, 4400 wotts continuous power. ® Botory held design
& Circun braokers, ® 1 year imited warranty.

et $1200.00

e m. PATAD-I004 ... ... 5499
o . Cmmasmn  $3QQ

Both Modsln: Shipped Freight Collsct

Eend B lor ihe latend
Maney Soving Corclog fram
Wheolesale Americal Incledes
Hugi Sﬂwﬁul (1] poww Tﬂm"l_

l‘hnlusalnihmriﬂm INE.
E— ﬂﬂM-nnnltlmu.. Eu.il.'.lﬂlﬂ, llﬂ!-lm
For I-nl-l'u-m

For Mail-in Ordar - print on cleon popes
cruchi

produc) nomejs) & o e ] olong with poue
nome & oddreii. Send chech/money oides po

obile 1o Wholsiole America, Inc note cu:E‘l'
ship fhond. chrgs.) To chorgs o MouierCoed,

TEST PIPE

B Sum Your

CATALYTIC
CONVERTER

Poernds T i Floplaces

SAVE $$8

from $5.95 0 517.95
Al TUBE 10,00

MSA Mfg. Co., Inc.

MLFFLE M BYSTES ADWFTOR MG OO

PO-L38 Mow Badford. Ma. 02745

Tolephons
B0 PES-R14Z or 617-994-9630

BUILD YOUR OWN
ROCKET MOTORS!

* 40 POUNDS THRUST
* FIFTY CENTS EACH!

“ BUILD A DOZEN IN AN EVENING
Wil b Catakog e e el
ORI SAMPLE o an per  THL DN
WU POUREELY from maerisn pml bed wrmond e fman

Send 52 00 ba

Dopt P THE TELEFLITE CORPORATION.
‘. 11620 Knching 5L Susmymasd. Calil. 52388

TELEPHONE LISTENING DEVICE .
& S
i Ve i, m:‘nmw FE N %gi
SIQ-BSWJ e b ;5?

Super Powerful E[:

FM TRANSMITTER T
s s e g P o ti"
e il

At Last &8 New Amazingly Simple
GAS TURBINE

JET ENGINE
"..’,'.:":'."-'_;'-':‘1 m u-thl':'lh-

20 WP, dsal preject
wrinue: m il mum- -h-l-rthl weiwniitic and
al aris olassss. Make on et |lﬂl with mliling
Eischment. For aes lnn gy
wkn, Fuil sl -l-l-lidy lllnlw .“
Wil o lﬂlllﬂll'-ll
SAWOY SCIENTIFIC

uu'rlsm c-i.l.lr 'gc:ﬂ

Pay For Your Hobby!
With White's Wi
ﬁdllllllhiﬂilﬂﬁl'l
U e, _.-—_.-_,.._,fi'_ iy

Sensithve deteclors locale the Call Toll Free:
fame lnd -rlJr-anr foi fun and 1-800-54 F-85T11
profit. 508.05 & up! WHITE'S ELECTRONICS

Dept, PA-6 Sweel Home, OR #7388

LIS 0 @

'
L]
e VISA or NSCOVER, give ot @, sep. dale and Hiarh £ H | 8 BODYI
sl 1-800-826-3403 gn nome Al 7 dharys Tor LIPS d fery, Add 34 T e HE it WniaY Gieet
1 boe chech crders & breight collact term. Rey 10 DAY [ L i |1ﬂll;";‘":||-il|!l:lﬂ
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THE BETTER

How To_lh;tall A

BATHROOM VENTILATOR

ver since the energy erunch of the

mid-1970s, homeowners have

been busy sealing drafts and add-
ing insulation to combat energy loss
—both heating and cooling. However,
while these conservation measures are
effective in saving energy, in many
cases they create a new problem: inade-
gquate ventilation. Many good-inten-
tioned homeowners have buttoned up
their houses so tight that stale room air
anidl moisture have no way to escape.
Proper ventilation is especially impor-
tant in the bathroom where excessive

POPULAR MECHANICS ® SEFTEMBER 15987

BY PAUL BARRETT
lllustrations by George Retseck

maoisture can ruin paint, wallpaper and,
eventually, the wall itsell and the insu-
lation behind it.

Most bathrooms have a window for
ventilation. But, it's inconvenient to
open and close the window every time
someone uses the bathroom, showers or
shaves. And in the winter monthg, the
window is seldom, if ever, opened.

An effective way to end moisture
problems in any bathroom—with or

| without a window—is to install a venti-
lator unit. A ventilator is simply a ceil-
| ing-mounted exhaust fan that draws out
moist, stale room air and vents it
| through a duct to the outdeors, If vour
| bathroom is located on the top floor, it is
| easiest to vent the unit through the roof.
| For bathrooms situated below another
floor, vou'll need to vent it through the
house wall, We show how to handle both
types of installations here.
Ventilators are available in a wide va-
riety of styles and sizes to suit yvour
needs and decor. They're sold at home

17



1 Hold probe of tester on hot lead |black
wires| and touch other o metal ook,
Power ls off If the tester doesn't light up.

centers and kitchen and bath show-
rooms. We installed a NuTone ventila-
tor (model No, 8663-DG) that is a combi-
nation exhaust fan and light.

For more information, contact Nu-
Tone, Ine.,, Madison and Red Bank
Rde., Cincinnati, OH 45227,

Ventilators are rated according to the
cubic feet of air they exhaust per minute
{¢fm) and by their operating noise level,
which is measured in sones.

One sone, for example, is equivalent
to the sound made by a modern refriger-
ator. A typical ventilator operates at
about 3 to 4 sonea.

To determine the volume of your
bathroom, multiply: length * width =
height. An 8 % 10-ft. room with an 8-ft.-
high ceiling contains 640 cu. ft. There-
fore, a 100-cfm ventilator will exchange
the room air in about 6% minutes and
more than nine times per hour. When
selecting your ventilator, keep in mind
that the minimum recommended air ex-
change rate for bathrooms is eight
changes per hour. Also, some ventila-
tors can be placed directly over a tub or
shower stall. For this type of installa-
tion, though, you must use a ground-
fault circuit-interrupter (GFCI) as an
added safety precaution against electri-
cal shock.

In addition to the ventilator, you'll
also need a length of round duet, either
flexible or metal, a vent cap for mount-
ing to the roof or sidewall, and, if any
rewiring is necessary, some nonmetallic
sheathed electrical cable.

Iinstallation Procedures

The installation shown is the most com-
mon &and easiest: replacing an existing
ceiling-mounted light fixture with a fan-
light ventilator. For other installations,
you'll have to tap into a nearby circuit
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down against the celling and trace around
Its flange with a pencll to mark the cutout.

and run an electrical cable to the ventila-
tor's location.

Begin by shutting off the power to the
light fixture at the fuse box or circuit
breaker panel. Remove the light fixture
to expose the electrical box. Next, use
an electrical circuit tester to check that
power to the circuit is indeed off. Place
oneé probe of the tester on the hot lead
(black wires) and hold the other probe
on the metal box (Fig. 1). Just to be safe,
check the other lead, too.

When the tester verifies that the
power is off, then it's safe to proceed.
The box will be wired sither at the end of
an electrical run or, more likely, in the
middle of & circuit. In either case, re-
move the existing electrical box. All the
electrical connections will be made later
in the junction box on the ventilator unit
itself.

Notice that the box on the ventilator
is usually positioned off to one side—it
isn't mounted in the center of the unit.
Therefore, it's important to position the
ventilator so that its box is closest to the

B Cutaway celling with a utility knife, Off-
center cutout positions slectrical box on
ventilator nearest to the power cable.

wires in the ceiling. Otherwise, the
wires may not reach into the box and it
would be impossible to make the neces-
gary connections,

Next, hold the ventilator upside
down against the ceiling and trace
around its housing with a pencil (Fig. 2).
Using the pencil line as a guide, cut out
the ceiling with a compass saw or utility
knife (Fig. 3).

MNotice that the hole from the old elee-
trical box is located off-center, near the
edge of the cutout. This will position the
electrical box on the ventilator nearest
to the existing wires.

Then, nail or screw wood blocks to the
joists to provide solid support for
mounting the ventilator (Fig. 4). You
may need to double-up the blocks in or-
der to center the ventilator in the ceiling
cutout. Test-fit the ventilator in the cut-
out to be sure that it sits flush with the
finished ceiling. This is important since
the grille and lens assembly won't fit
properly if the housing isn't installed
correctly. Now decide where to run the

# L
Ly g - - e

KT TrRl e o O

7 Fasten vent cap with roofing nalls fitted
with rubber washers. Nall through fashing
and apply roof cement to naillheads.

B To install a wall-mounted vent cap, first
cut away the celling and bore a pliot hole
through the header joist to the outside.
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# Nail wood-block supports to jolsts for
the ventllator. if possible, work

fram abowve In the attic or cranwd space.

duct—either through the roof or out the
gide of the house.

Roof-Mounted Vent

From inside of the attic, mark the de-
sired vent-cap location on the roof be-
tween two rafters. Choose a spot near
the ventilator to avoid a long duct-run
with lots of bends. The straighter the
duct-runis, the more efficiently the ven-
tilator will work. Bore a %-in.-dia. hole
through the roof to establish the center
of the vent eap (Fig. 5). Push a brightly
colored wire through the hole to make it
easy to spot from outside.

Now, working from the outside, use
the ¥-in.-dia. center hole as a reference
point to lay out and eut the vent-cap
hole. Make the cutout in the roof with a
sabre saw or cOMpPass saw.

Next, carefully pull out the nails from
the shingles directly above the cutout.
Then, slide the vent cap into place so
that its flashing is under the upper
course of shingles and over the lower
course (Fig. 6). Trim the shingles, if

8§ Bore a %-in.-dla. pliot hole through the
roof, between two rafters, to establish the
center of the roof-mounted vent cap.

necessary, to cover the maximum
amount of flashing. Remove the vent
cap and spread roofing cement on the
underside of the flashing.

Slide the vent cap back into place and
nail through the shingles and flashing
using aluminum roofing nails with rub-
ber washers (Fig. 7). Cover each ex-
posed nailhead with roofing cement.
Now go inside and attach the duct to the
vent cap and run it to the ventilator loca-
tion, Save the final eonnections until the
ventilator has been installed.

Wall-Mounted Vent

When it isn't possible to vent through
the roof, you'll have to run the duct
above the ceiling and vent it out the gide
of the house.

Start by peeking up into the ceiling
cutout to determine which direction the
joists run. The duoet will run between
the joists and out the wall, It's easiest to
vent out the nearest wall.

However, if the nearest wall is the
front of the house, you may want to vent

9 Using the pliot hole az a gulde, cut out
the vent-cap hole with a sabre saw. Most
vent caps accept 3-in. or 4-in.-dla. ducting.

POPULAR MECHANICS @ SEFTEMEBER 1987

10 Hold vent cap against siding and mark
Jts outline. Then, apply caulk inside of the
pencil lines all around the vent-cap cutout.

& After sawing the vent-cap hole, apply
roof cement to cap’s bottom surface and
slide It under the upper course of shingles,

the duet in the opposite direction out the
back where the vent cap will be less no-
ticeable. Running perpendicular to the
ceiling joists, at the outside wall, is the
header joist. Note that it's necessary to
bore a pilot hole through the header
joist to the outside to indicate the center
of the vent cap.

Inthe best of situations, vou'll be able
to reach the header from the ventila-
tor cutout in the ceiling. But more than
likely, the wall will be too far away to
reach. In this case, il's necessary to
cut an access hole in the ceiling, where
it meets the wall, to expose the header.
Measure about 12 in, from the wall and
cut out a section of ceiling from the
certer of one joist to the center of the
next, If you remove the ceiling section
carefully, it can be replaced and patehed
later.

Now, with the access hole cut, bore a
Yein,<dia. pilot hole through the header,
sheathing and siding (Fig. B). Then,
maove outside and, using the pilot hole as
a guide, lay out the wall vent-cap hole,

Next, cut the vent-cap hole with a sa-
bre saw (Fig. 9), Slide the veni cap into
the hole and hold it against the siding.
Scribe a pencil line around the cap's
flange onto the siding,

Then, pull away the vent cap, apply
caulk ingide of the lines (Fig. 10), and
slide the cap back in place. Secure the
vent cap by screwing through its flange
with aluminum or stainless-steel pan-
head wood screws (Fig. 11).

From the inside, slip the stabilizer
ring over the vent-cap pipe (Fig. 12)and
nail it to the header joist with 1-in. roof-
ing nails, Next, attach the duet end to
the vent-cap pipe with duct tape. Then,
feed the duct between the joists until
the free end has reached the ceiling cut-

| out for the ventilator,
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11 Push the vent cap tight against siding
and fasten with panhead wood screws.
Clean off any caulking that squeeres out.

Wiring Procedures

The easiest way to make the electrical
connections is from above in an attic.
However, you can also fish the wires
through the ventilator's box and make
the connections fram below, if you are
working on the first floor,

First, attach a cable connector to the
electrical cable, Be sure that the thread-
ed, male portion of the connector is fac-
ing toward the end of the cable, Secure a
12-in. length of scrap wire to the cable
end. This scrap-wire leader makes it
easy to fish the cable into the box from
below. Next, remove a eircular knock-
out plug from the side of the box. Then,
while holdmg the ventilator near the
ceiling, make the final connections to at-
tach the duct to the housing. Secure the
duct with duct tape. Also, fish the serap-
wire leader through the knockout hole.
Pull the leader and cable into the box
from below as you push the ventilator
upintothe ceiling, Fasten the ventilator
to the ceiling with 1-in. No. 6 panhead
serews. Shp the locknut of the eable can-

12 From the inside, siip the stabilizer ring |
over the end of vent-cap pipe. Attach ring
to the header with 1-in. roofing nalls.

nector over the end of the leader wire
and cable and thread it onto the connec-
tor. Tighten the nut to secure the con-
nector and cable to the box. Cable con-
nectors are required by code. Check
your local electrical code for other re-
gquirements. Now remove the scrap-
wire leader from the cable end.

The ventilator is wired with two sepa-
rate sets of leads so that the light and
exhaust fan can be controlled by gepa-
rate switches.

To operate them individually, you'll
need to run a separate switch leg to the
ventilator to handle the second switch,
To operate the light and fan with one
switch, simply connect the black wires
in the housing to the black, hot lead of
the cable. Then, connect the white wires
to the white, neutral cable lead. Secure
the connections with wire nuts. Fasten
the ground lead to the grounding screw
in the box.

With the wiring completed and the
housing secured to the ceiling, the next
stepis to install the light fixture and the

12 Attach the duct to vent-cap pipe with
duct tape or ute a nylon cable tle. Use flexi-
ble duct, a3 shown, or round metal duct.

fan assembly. The housing’s two recep-
tacles provide easy, plug-in installation.
First, install the fan by inserting its two
tabs into the housing and securing it
with a single sheetmetal serew (Fig.
15). Plug the fan into the receptacle.
Next, plug the light fixture into the re-
maining receptacle and fasten it to the
fan assembly with a wingnut (Fig. 16).
Although this is a typical installation, be
sure to read the detailed instructions
that come with your particular ventila-
tor before starting the installation.

MNow, install the grille and lens assem-
bly. The assembly attaches to the hous-
ing with two spring-wire clips. Squeeze
the clips together and insert them into
glots cut in the housing. This system
makes it easy to lower the lens to change
the light bulb,

Install a light bulb and push the grille
up to the ceiling to be sure that the clips
hold it securely. Finally, turn on the
power and flip the wall ewitch, Congrat-
ulations! You've just ended your bath-
room moisture problems. P

14 After making electrical and duct con-
nections, fasten the ventliator’s housing to
the wood-block supports with screws.
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15 Install the prewired exhaust fan in the

housing and secure It with a sheetmetal
screw. Plug the fan into the receptacie.

remaining receptacie and fasten it to the
fan azsembly with the provided wingnut.
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REGLAZE WINDOWS

eplacing a broken pane of win-

dow glass is a relatively simple

task and, for most homeowners,
an inevitable one, However, if it's per-
formed ecarelessly, it can result in seri-
ous injury, Follow the shop-tested,
step-by-step instructions presented
here to repair shattered windows like a
pro—safely and easily,

To make the job easier, it's advisable
to remove the window sash from the
frame and repair it on a workbench. Lay
the sash on the bench with the exterior
side of the window facing up, While
wearing  heavy-duty leather work
gloves and safety goggles, pull free any
loose shards of glass from the shattered
windowpane,

Next, remove the old putty from
around the pane. If the putty hasn't be-
come too hard, you can pry it off with an
old chisel or rigid-blade putty knife.
Otherwise, you'll have to first soften the
putty with a heat gun (Fig. 1) and then
serape it off.

Also, remove the glazier's points that
you'll find under the old putty stuck into
the wood sash and muntins. The small
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metal points secure the window glass to
the sash.

After removing the old putty, pull
free all of the remaining glass from the
broken pane. Now serape down the sash
and muntin rabbetz to the bare wood
using a chisel held perpendicular to the
surface (Fig. 2). Try to avoid digging
into and gouging the wood.

Next, apply a liberal coat of linseed oil
to the clean rabbets with a small brush.
The linseed oil will prevent the bare
wood from absorbing any oil out of the
new glazing putty. Oil in the glazing
putty helps to keep the putty flexible
and erack-free longer.

Installing A New Pane
While the linseed oil is soaking into the
wood, cut the replacement glass pane.
Cut the pane from single-strength glass
with a standard plass cutter. Measure
the opening and subtract ' in. from the
averall width and length,

Next, nail a straightedged board to

the workbench and butt the replace-
ment glass against it. Lubricate the cut
line with kerosene and, while using a
framing square as a guide, score the
glass with the cutter (Fig. 4).

While wearing gloves and goggles,
hold the glass with the cut line on the
edge of the bench, Push down firmly and
the glass will break cleanly on the line.
Although plass cutting is very easy, if
yvou'd rather, you can custom-order pre-
cut glass from most hardware stores
and glass shops.

Next, apply a Y%-in.-thick bead of
| glazing compound (not putty) in the rab-
| bets around the opening (Fig. 5). Com-

pound is preferred over putty since it
| doesn’t dry brittle and it resists crack-
! ing and shrinking.
|  While wearing gloves, position the
| glass pane in the opening and press
| down gently toeliminate any air pockets
that may appear in the compound.
Then, using a rigid-blade putty knife,
push glazier's points in the rabbets to
secure the glass (Fig. 7). Space the
points about 4 in. apart,
Note that there are two basie types of
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1 Use a flameless heat gun to soften old,
brittie putty. Heat the putty [be careful not
to char the wood| and then scrape [t off.

2 Serape clean sash and muntin rabbets
with a sharp chisel. Hold chisel perpendicu-
lar and scrape down to bare wood.

4 Hold glass cutter between Index and
middie fingers and score glass. Use square
and board, nalled to bench, as guides.

§ Use aflexible-blade putty knife to apply

a Va-in.-thick bead of glazing compound in

the four rabbets around the opening.

3 Apply a coat of linseed oll to the clean
rabbets. This prevents bare wood from ab-
sorbing oll out of the new compound.

& Place new pane Into the opening and

press down gently. Squeeze out air pockets
trapped In compound for a good seal.

7 Install push-point glazier's polnts with a
rigid-blade putty knife. Force the polnts
Into the wood to hold the glass securely.

glazier's points: there's the flat, trian-
gular style, and there are the push
points. Push points, as shown in Fig. 7,
have two turned-up tabs that make
them much easier to install than the flat,
triangular points.

Roll glazing compound between your
hands to form ¥ein.-dia. ropes. Lay the
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B Roll glazing compound between your
palms to form Y-in.-dla. ropes. Lay these
ropes around the perimeter of the glass.

ropes around the edges of the pane (Fig.
8) and press them into place with your
fingers. Be sure to conceal all of the gla-
zier's points.

Now, using a flexible-blade putty
knife, compress the compound to form a
smooth, triangular-shaped bead (Fig.
9). Clean off the excess compound from

9 Hald the putty knife at an angle and
press the compound into the rabbets to
form a smooth, triangular-shaped bead.

both sides of the glass,

Allow the compound to dry for about a
week before painting it. Then, apply the
paint so that it extends about ¥4 in. onto
the glass to form a moisture seal, This
little trick will help to protect the com-
pound and seal the glass from excessive
moisture. ™
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THE BETTER
HOME

Homeowners Clinic

BY NORMAN BECKER, P.E.

Hydrostatic Headache

In the February '86 issue, you de-
scribed a system to collect basement
water seepage without having to dig
around the foundation. However, you
noted that where water is forced
through the floor by hydrostatic pres-
sure, as it is in my house, such a sys-
tem won't work. During exceptional-
ly heavy rains, the groundwater level
rises above the cellar floor and seeps
in through cracks in the floor and the
door to the outside. The finished

e around the foundation is 3 to 4

. above the floor. There is a drain
around the foundation footing, but it
doesn't have an outlet.

I cut a hole through the concrete
landing outside the door, removed a
piece of the footing drain, and in-
stalled a sump pump that discharges
the water on the ground about 50 ft.
away. The water still accumulates in
the cellar, sometimes 8 in. above the
floor, RONALD RUDOLPH

POUGHKEEPSIE, NY

It looks like your pump can't remove
the water at the rate it's accumulating.
I recommend replacing the existing
pump with one that has greater capac-
ity. First, estimate the number of gal-
lons that must be pumped per minute
by using this formula: Multiply the
floor area in sq. 1. by the inches of
water seepage per hour and multiply
this number by 1. If, for example,
your cellar is 40 ft. long x 22 ft. wide,

and fills at a rate of 4 in. per hour, then
your pump needs to di. ata rate
of 352 gallons per minute.

When you buy a sump pump you'll
receive a sheet showing it's .
mmcm.;i;umaurmd their
capacity to discharge water at varying
w‘j:'he head reflects the Jm'gg

discharging water must
raised. As the total head decreases,

drains the sump pit but water still col-
lects in the basement, it means your
foundation footing drain is not very
effective. In this case, you'll have to ei-
ther replace the footing drain or install
perforated pipes under the slab which
discharge into the sump pit.
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Determine your simp pump s capacity by examining its performance curve. Discharge capaci-

ty varies with the

[total head| the water must be lifted. In extreme cases, [nstall draln

tlle under the basement slab to route water to the pump.

Sweating Tank

I renovated my bathroom and want to

avoid the dripping condensation that

ruined the on floar. 1 tried toilet-

tank liners, but they're not the an-
swer. Can you help?

C. PARK

ISLIP, NY

Insulation liners available in home
supply stores are not always effective
in eliminating such problems.

There are two sure ways to stap con-
densation from forming on your toilet
tank: Reduce the relative humidity in
the room by using a dehumidifier, ex-
haust fan or air conditioner, or install
a tempering valve (mixing valve) on
the pipe that supplies water to the tank

to introduce a small amount of warm
water. By raising the temperature of
the tank water about 5° to 7°, the tank
surface should be warm enough to
avoid condensation.

Strip Fireplace Paint
We have a brick fireplace which has had
several coats of paint applied to it over
the years. Is there a way to remove the
paint and restore the brick to its onginal
condition?
BYRON LEWIS
CHATHAM. NJ

When working inside a house, you
can't use a high-pressure water spray
to wash down the brick that you'd nor-

mally use outdoors. But you can re-
move the layers of paint by using a
chemical stripper. Tﬁa is a messy and
labor-intensive job. Intensive scrub-
bing with a stiff bristle sorub brush is
necessary to remove the paint residue
from the cracks and crevises,

ProSoCo, Inc., has a product that
will do the job. Sure Klean Heauvv-
Duty Paint Stripper is a gel-type sol-
vent-alkaline remover that was spe-
cially formulated to remove paint from
masonry surfoces.

A gallon of Sure Klean costs about
$20 and covers about 70 sq. ft. Write
ProSoCo,Inc., Box 1578, Kansas City,
KS 66117,

Ohserve the manufacturer’s precau-
tions when using it. Protect yourself by
wearing rubber gloves, les and a
ettt and? the Moo s S o
venti s in the fireplace
area should be covered. Use a heauy
tarpaulin covered with straw to absorb
the droppings.

Remember that the waste is toxic
and should not be flushed down the
sewer. Contact a waste hauler and pay
him to have it disposed of properly. P™

Lo you Aave @ AmNe-IOTRENING: or repair prod-
fewe? Send if fo Homeouners” Clivie, Popular Me-
chanrcs, 22 Weal 57tk SY., New Fork, NY foors.
Letfery cannol be aupvered mdimdnally, bt prob.
fems of wade tntevest il be discnssed i the

colinin. For more Aowe-reparr and aInfesance
help, gel FMs Hone Care Guide, £2.45 postpaid,
Send posrovdery 5} to Popedar Wechanics, Sar 1008,
Radio City Station, New York, N¥ 10158,
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HOME

Appliance Clinic

BY STEVE TOTH
50 Degrees Off

The oven temperature dial on my
Whirlpool electric range with model
No. RGEGTO0N-1 and serial No,
MEKO0373857 is off by about 50°. How
can | reset it? WAYNE MITZNER

BALTIMORE, MD

The thermostat in your range is unlike
the conventional type which has an
adjustment screw in the center of the
thermostat shaft. To recalibrate your
unit, you need to lock the cam inside
the thermostat and then force the ther-
mostat shaft and knob to the desired
fe rature.

o lock the cam, you'll need a special
tool that you can make out of %ye-in.
wire oragood quality coat hanger. Cut
the wire about 5 in. long and bend it at
90° so that one leg is I%% in. Clean off
any burrs on the short end.

First check the degree to which the
actual temperature varies from the
dial setting. Ploce a good mercury
thermometer in the middle of the cen-
ter rack, Then, close the door and ad-
Just the thermostat knob to 350°. Let
the oven cycle on and off and note the
temperatures af which the heating ele-
ment turns on and off. Jot down two
cut-in and fwo cut-out temperatures.
Add these together. Divide by four to
get the average temperature for that
dial setfing. If the i tat dial is
more than 70° away from the actual
oven temperature, replace if.

To reset the calibration, first discon-
nect the range power supply. Rotate
the thermaostat knob to 450° and pull
the knob off the shaft. You'll see a
small hole about Vi in, below the center
of the shaft. Insert the short end of the
L-shaped tool into this hole and align
it through the adjusting spline slot
and into the cam. Then replace the
knob. Turn the knob the number of
degrees the thermostat dial is offset.
Turn counterclockiwise if the oven tem-
perature was higher than the thermo-
stat setting, and elockwise if the oven
temperature was lower,

After adjusting the thermostat, take
off the knob, remove the tool and re-
place the knob. Reconnect the power
and check the recalibration. It may re-
quire a second adjustment.
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Reset the temperature dial relative to actual oven temperature by removing the dial and
Inserting the adjusting rod. Replace the dial and turn to correct the setting.

Waltzing Washer

I have a new washing machine that I'm
about ready to bolt to the floor. During
the spin cycle, the machine vibrates ex-
cessively regardless of the load. It actu-
ally bemns to walk across the floor, The
washer is a Hotpomt model No.
WLW3700B.  JOSEPH SANTAMARIA JR.

VIENNA, VA

First adjust the leveling legs so the
washer is level and sits as close to the
floor as possible. If this doesn’t help,
get two leveling pads available from
any General Eleciric parts distributor,
Ask for GE part No. WL1X165. Each
3-in.-dia. pad ($9) is steel reinforced
and has adhesive backing and a recess
that fits the front legs.

Darkening With Age

We have a Frigidaire electric range with
a ceramic top, model Mo, RCDE3-
37CW, serial No. 41CE3430. The top
gets stamed each time it's used. We've
tried different cooking utensils, but the
problem remains. JOE STIRSMAN

BREMEN, KY

If the top is exceptionally dirty, first try
cleaning the affected area with a prod-
uct called Barkeepers Friend, Delete or
Zud, all of which are available at local
food stores. Be sure it's fresh. Apply the
product and remove as much of the
stain as possible. Rinse with water
and dry. Next, apply a thick layer of
the cleaner to the affected area and add

a little water to make a paste. Then
place a glass pie plate upside-down
over the area and let it sit overnight.
The pie plate will keep the water from
evaporating. Be sure to keep the paste
from coming into contact with the
stainless-steel rim as it can discolor
!ﬁ metal ,ai:::;* next n}zrning. renr;;re
t te wipe ¢ aff thor-
augﬁxi;f Then, .:'.iu::f: ﬂgﬂiﬁl !'?ll‘e ROP-
mal way,

Do you have an older Norge dryer that
suffers from mysterious stopping and
starting problems? Ray Schumacher
of Battle Lake, Minnesota, may have
Just the answer, He explains that the
older dryers have open frame mofors
which allow lint to collect inside the
motor and around the windings. Ex-
cessive lint accumulation can restrict
the airflow through the motor, causing
it to heat up. Then the overload protec-
tor will open the circuit and stop the
maotor, After the motor cools, the over-
load protector will reset and the dryer
will start again, in most cases finish-
tng the cycle. Pertodic cleaning will
help prevent this problem. Unplug the
dryer and remove the motor access
cover. Llse a vacuum to remove lint
around the motor. P

IF o have o problem with any applicnce, sevad ygour
questiomn, mlmy with the modsl and seriol mrmbers,
fo Applionee (Tinie, Populor Mechamics, 320 Wesi
S7th St New York, NY 10018, Sorvy, bul letlers
crragiol B amsivered individually  Problems of wide
interest uAll be disewssed in this oohumn
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o Car care

Guide to Car
Care A collection
of the best from

articles and “Car Care Guides” All fix-it pro-
cedures are explained by repair @operts and an
illustrated with detailed diagrams. Leamn it all,
from troubleshooting your engine to repairing the
electrical system. (BF-1815—$0.85)

Aopular Mechamics”
“Baturday Machanic”

TOORDER: Send your name and address
with check or money order to Popular
Mechanics, Box 1014, Radio City Station,
New York, NY 10101. Please specify the
proper "BF*" number.,

Mesctanics is a publication af Hearst Magazines,
a MMvision of the Hearst Camaration.
€ IS8R The Hearst Corporation. All rights reserved

Auto Repalr
| Manual '81-"87 A
vitluable reference for
the do-ii-yourselfer.
Covers more than 1,900
|dnm&ﬂir models, with
| over 55,000 essential
SErVioe specs and repair
-"' | facts and 2,500 digrams,
cistaways and quick-

- ) chock spee charts
Lpdnted mllum of fuel and ignition systems for
at-home repair. (BF-1814—821,50)

How Do They Do
That? The modérn trivia
book that explains mys-
teries of today's world. =
Among the 150 puzzles: | =5 =
How are underwater fun- | .
nels dug? How do magicins | =
saw @ womarn in half?
How does truth serum
work? How do sward e g
swillovars swallow
swords? A book for those with inguisitive minds.
(BF-1929—88.85)

[ Gulde to Do-it-
; Yourself Materials
This best-selling
— Populor Mechanics'
ﬂ_" - @ Bukde is back, with ad-
!a R | viea on choosing and
] B buying the materials
|'|'?! : Li!' | you'll nead for home
- | repalr and remodeling,
-ii - Learn abaut lumber,
fusteners, plumbing and
electrical products, rnnrn,g, mven garden supplies
Make your work easber with the right materials.
(BF-1816—88.95)

RAMP PARTS KIT

Meeed 1o koad a nding mowe; blle snow blower
motorcycle of ATV The Rampans kit is the answer|
Your make sturdy ioading ramps that it smugagly
agains: tallgates, loading surfaces oo steps. They can
be easily assembled from two common 2 5 BS and a
Rarmparts Kit

Mo moe prodiems with shiftng planks. The ramp
end aliows equiipment o roll smoothily (o or from the
loading surlace. Mowng equipment and matenals 5
faster and safer wath Ramparns

Thee ramps are very wersaiile: use them o a tempo
rary wheelchair ram o with appliance dollies keanng
the center of the steps apen for foot raffic. Ramparts
ramprs ave also great on the job. They smooth the way
forwhesibarmows and hand trucks or camyineg Neavy
mateials from ane level o anotier

Ramparts Kits are manufactuned from Stundy hegh
tensile strengih exiruded aluminum. The @amg ends
e desined (o boll eas:dly o your planks and e
harchaare rs supplied s 39 05
Payment Method —
Add 5200 per orcer for shipping and handfing

Mo, of kits desired B [ E
[0 Cheok or Money Drcer (Payabde 10 Bampars, nc |

¢

LIS A o0 VIRA Burmter

ST

RAMBARTS INC ———

r 53 Belcher Road, Blairstown, DEALER
New Jersey 07825 INQUIRES
[201) 3&62-9N37 IHVIIED Ty Sio0e To

"BE A PROFESSIONAL
LOCKSM

Ay

Earn money In your,
spare time or even
run your own
locksmith shopl
Train at home with the origi-
nal Locksmithing Institute. In
as little as 6 months’ you can
take care ol the demand in
your cammunity lor proles-
sional locksmiths.

Earn while hlmlnq. Lo
In a few weeks, you |l

the know-how o make maon-
ey changing locks, making keys, simple installations

Geodesic Home

Kits.

Beautiful, Efficient,
Learn by doing Affordable.

Locksmithing Institute’s tested and en method
ke it easy for you to leasn, Esch lesaon |s fully
ilustrated and you work with professional 1ools and
materials s&nl 1o you with the course . .. even an elec-
tric key machine . .. equipment that you will be using
in your own locksmith shop.

Cash in on the growing need for locksmiths
You'll find locksmithing work all around you. And,
wilh your Diploma as a skilled Masier Locksmith,
youll start cashing in on your money making skills.
Get the exciting profit facts by mail ... no sales-
man will ever call. Mall the coupon today.

IF CTHPEIN 15 MISSING WRITE:

Monterey Domes sells home kits for less than
rmany new home down payments. Completely
allordable.. remarkably beautiful, . our homes are
designed lar a liletima of savings.

The most energy efficient homes on easth, up
1o 50 more than everyday homes. [n addition,
construclion costs ane cul dramatically using our
patenind belding syatem.. [our 1LY =q. It
house package is just $15 660

Discover Monterey Donses living with our 100
page Color Caialog and Plans Book. ORDER
TODAY for jusi §7.00, Unconditionally

Money Back!
LOCKSMITHING INSTITUTE | Chsimmiant g ot
1500 Cardinal Drive, Little Falis, ¥.J, 07424 g-h_ " m- i ::" '-D'a_ -

———————————————— ane rush sy Cogy ferey Dames

LOCKIMITHING INSTITUTE oy Canbaboy ;...d- Plars Enclosed bs §7,00,
| 1500 Candinal Cieve, Littie Falls, MJ 07424 Dept 110-097 | I O Also please send me the Monterey Domes Basic l
| PLEASE RUSH FREE CAREER BROCHLRE | Dinmae A M | lor an additional 55.00

[ LOCKSMITHING Order by Credit Card. Call 500-634-2355
I (R = Av T Canttirr il b I I ﬂ’“ m mh“TM1 I
| O vt Beratigaiin --.-l:-up I Druhting [ I Flame l
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| =] ::ll Engine O Burgler and Fire O Rusiih & | I Ciity State Tip I
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blanket of protection from head to tail
Pet Shield emils intense ullrasound waves
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technology and a custom microcircuit all make

coltars might

Kennals has proven that Pet Shield works to rid your
pet of fleas and ticks starting in just 15 seconds after ’

drive fleas and ticks from your pet without harming
or disturbing him. No smelly, dangerous chemicals
or powders. It is waterproof and inaudibie to humans

the most effective pest eliminator your pet could
possibly have and it won't damage his skin as other
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“FREE |12 Page Catalog
for Lovers of
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You could shop
for months .
and never find 2
the hundreds of
decorative nautical
ideas illustrated in
Preston's new c,ui.u]n-g'.
112 pages teeming with
ship models, marine paint-

ings, nautical lamps and clocks, ships'
mnlﬁ_ figureheads and scores of other
nautical ideas for the Home.

‘PRESTON'S

179-B Main Street Wharf, Greenporl, NY 11944

A bi-monthly magazine
with plansfinstructions
for metal-working projects
you can build. §18.50
per year (Check/M.0.).
With charge card — call
toll-free.

Machiiist

MESSY SHELVES?

Magazines all over the place! What you need are
Popular Mechanics FILE BOXES 1o help you keep
those bookshelves neat and orderly Each box
stands alone with all welve issues intaci With
every order you receive FREE self-adhesive labels
covering the years 1975 through 1990, Peel off the
year required and place on appropriate box.

Sewal order o Popiilar Mechanics, Depl. FL Box 1814
Raalin City Siation. Sew York, ¥¥ 10000

For moer o8 brreating projecs send for P8 Plam and ldess camiog, 1w

Build this Utility Shed,
from Popular Mechanics.

Create a bi i
121;1 16" s .
with storage
laft, bullt-in
workbench,
bay window
and room for
garden equip-
ment, Plans
complete with
materials s,
blueprints and
H--page instruc-
tHon booklet

To order, send $17.50 to Popular Mechanics,

Dept. MART, PO Box 1014, Radio City
Station, New York, NY 100101,

Popular Mechanics bs & pabilicaiion of Haso ;. @
divisinn of The Hesret Corporetion, © 1967 The Hears
Coarporstion.
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The Home Shop Machinist, Box 1810-C5
Traverse City, MI 49685
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Do-It-Yourself
Videotapes

This 0id House

Make home
repairs easily
with this tape
hosts Bob
la and Norm
Abram. Among
the toplcs: re-
dscreen
doar, %xtng a
faucet, install-
ing track light-
ing and trim- P—
ming a door With [ ot 3 11 g
thecostof home | )
repairs these
days, you'll save money by doing them
yourself. $27.45 (includes shipping)

To order, send a check or money
order to r Mechanics,
Dept. , Box 1014,
Radio City Station,

New York, NY 10101.

Please specify VHS or Beta.

lne Mechanics luuhlluunnnfﬂnm"h P
5 ol The Heart Corpantbon. = 1987 The
Hearst Corpointion

I.“t Chance Garage se—

Leamn to do
basic auto re-
pairs and spare
yourself costly
trips 1o the
mechanic. See
how easy itisto
change your oil
and filter, flush
the radiator and
lubricate the
suspenston. 20
topics in alll

Buy it for your-
‘self or as a great
gift for someone else. $27.45 (includes

shipping)

Furniture Refinishing s—
Take that old

plece of furni- i

ture and make it FURNITURE

look brand REFINISHING

new. By follow-
ing the three
main steps out-
lined in this
tape (stripping
a the old
finish, preparing
the wood for
the new finish
and applying
the new stain
or vamish}, you will expertly restore

ur furniture to its original beauty.
332 45 (includes shipping)
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AL MELLINGER, F arriimi

1oy et na il ly il 'l.h-l Orddai Empen £
President, Mellinges Co | wiarked only @
(v yENrN ago, (et Lre, inomy pareg i 1h

\nss than S100. Today my P i s BT
spany the glabe, | will teelp you scosed b
ng y pErEEnal ENCETEEICE Mall o poe
e FREE REPORT

gt oo RORRRIORRRRR, M

AES (SAMPLE IMPORT FREE!: =

..and I'll tell you exactly how to turn it into hig money! ®
< o8 e00OOOORSRORRORRAY FANEAD!

REMINDER
OF BIG

AWEAD]

How to start your own big profit
HOME IMPORT BUSINESS

TT?_\ MY PLAN STARTS YOU FAST....Shows you how to

waxs| Buy Below Wholesale

MEN-WOMEN...Turn Spare Hours or Full Time inta INCOME|

DISCOVER PROFITS OF IMPORT! My Home Mail
Order Import Business Plun puides your every step .
it |s based totally on my persomnal success, Shows how
ﬁ to deal direct and cut out costly middlemen. . 5o you
keep all the profits! | do the "hard work” for you
by traveling the world to find dazzling "first time of-
fered” new imports. The actual sample [ will send you
Free is typical of my import discoveries. You can pick
and choose from more than 24,000 products. Deal in
onc product or 1000's. Buy below wholesale.
YOU CAN START IMMEDIATELY. | arrange free

sATELLTE Mmembership in exclusive International Traders organi-

START WITH 24 221 3 ANTEMNA  Zation . . . instantly puis you in direct contoct with

PRODUCTSI $47.

Many you o by ane gt @

Disk and all suppliers sbroad. | show how to operate anywhere.
Rocassories

Age no Barrier. ldeal for spare time husband/wife or

HMe OF Groer in mubalty. Ex only $82 retirement business H}r repaort, "How to ]mpun and

armgle o 36 mim camirs with

Export' tells how o do it No obligation, No salesman

hod hos aeed carry case §13.00 BENCH DRILLS ]} call. EI'T-I-|IFII! brings your [ree pﬂ sample import

nd ar 12 for 741 ppd. Price  Powsr tools all types. Buy
Groge 10 ooy 8500 1n Ierget  jon ouality belivw wholrads and everything else

euiEngities, Mes government
vuling makss thowsmds of im Mk big prafi

porin fres of any ety whaiso: AT

war . You danl deact my bnter . COATS
matbonsl Traders wey, Cul out Wy Syen
eady U5 wecialty menchan. F—

diss micdismen, Feally deal whoksasie
dirmet.

40 GRAND
" FATHER

weor krumship

From Madnsghi arel Export” . . . alo sctual Free Sample
1000's mone d“ﬂm Ly, England Import, Everything you send me is minae
m;ﬂEE.rn.l‘“ ¥ Buy helow i 10 keep without obligation. Show ma

whilew'e
PERSOMNAL GUIDAMCE!
| believe in givin ] my pammul helpl
Ragularly | mﬁr al ragional
clesed door Seminars m:mu ms couniry,
You will ba imvited io these meetings.

THE MELLINGER CO., 8100 Varial Ave.,
Depl. W2253, Woodland Hills, CA
13673778,

from Italy & sy -
SONIC AEMOTE Y f};?'
CONTROL JEEPS & DHmany. e ’é

Fagiting lingeris ™ B L. Mailinger/The Mellingsr Co.
i neve Lmd G100 Variel Awe, Depl. W50
stretchy fabnic
and hlack |eathar

-

= ). COADLESS DAILL
_‘% = Superior guality

i - haloow wholesals. f§ omLy
RECONDITIONED CARS 54, EU
AND TAUCKS
Toyota, Nissen, sy, Mt
Bithi. Recondiboned Lo per
foem like nive. Muke gant
pralit shipping to &frice

states, CarribBean blands,
England #ic

lﬁl-TEE &
GENUINE  WINDSOCKS
NECKLACE g oo i

Proa 1 wwaliutsllity,
PO 1|u¢1ua e,

mi Gand FAEE REPOAT, “How 1o Import

i hvoww | can wtart & profitsble homs bus.

Ll -

18 years of age.
Irvitial harw

A manihly maganng wilh
plars/irsirecions lor sieam-
[owered machining prosects
including lacormotives you
Can ride

£26 par year (Check/M.0. )

48 far 2 vears ~—
Charge card, call toll-fres

1-B00-447-TIGT or write
Live Sieam, P.O, Box 628-C5

Traverse City, Ml 49685
WONET SACK GUARANTEE

CABLE T.V. CONVERTERS
WHY PAY A HIGH MONTHLY
FEE?

All Jerrold, Oak, Hamlin, Zenith, Sci-
entific Atlanta Ma anavox and all spe-
cialized cable eqmﬁment available for
shipment with 24 hours. For fast ser-
vice MCNISA or C.0.D. telephone
orders accepted (312) 658-5320 60
IZlag1 Warranty (Quantity Discuuntsg 9
, .M. to 6 P.M. Monday through Fri-

day Central Time. Stamp Envelope
‘ (60¢ postage) for FREE Catalog.

Midwest Electronics Inc.
5143 W. Diversey ® Chicago, IL 60639
No lllinois rs Accepted




RETIRE IN
MEXICO ON
$10 A DAY

{Special) Publisher Ross Paron announced
release of the new book Poradise Found:
How to Live in North America’s Best
Climate for Under $300 o Month. The book
reveals how over 25000 Americans lve the
good life on a beautiful, 60-mile long lake

nestled in the mountains of Mexico, Please |

read this exclusive interview.

Question: Where is this paradise located?
Answer; It's simple to get there. You can drive
there in a few days from anywhere in the 1.5
or Canada. By air, it's just a few hours away.
Qunﬂnn.hﬂ? : Why do so many Americans live
L

Answer: The climate 5 near perfect year
round. You're never too cold or too hot. Prices
are ridiculously low. You can get a nice hotel
room for $7 a might. ..Full course meals less than
$2. Many people live comiortably on social
security or small pensions.

Question: Besides the near perfect climate
and low cost of living, what else draws
Americans there?

Answer: The sheer beauty of the place. You're
on a magnificent lake 60 miles long, nestled in
the mountains. You'll breathe fresh, clean,
unpolluted air. You'll see stunning colors. Blue
water, green mountains, red and yellow flowers.
| have travelled throughout Europe, the
Carmribbean and Hawaii and never have | seen
such an enchanting place. That's why [ call
the book Paradise Found, it's the closest
thing to Paradise wou'll ever find.
Question: How do the local people treat
Americans there?

Answer: You'll be treated with warmth and |

kindness. They love Amaericans. We provide
most of the jobs for the townspeople. You can
have & maid, gardener or cook for about 52¢
an hour. And you'll be paying more than the
going wage rates.
Question: Do Americans get homesick?
Answer: Mot at all. You have an American
library there, medical care, American style
shopping facilities, clubs and many social activi-
ties. Best of all, you'll be Iving in one of the
world’s best climates for a fraction of your
present fiving costs.
Question: What else does the book cover
about this Paradise?
Answer: The book explains everything vou
need to know. How to get there, where to stay,
where to eat, what to do. You'll discover how
to buy a home at ridiculous prices. How to earn
extra money. Most important, you'll discover
how to turm away from stress and tension
and start enjoving life fo the fullest.

Whether you're looking for a place to retire,
& low.cost vacation spot or somewhere fo
get away from it all, this place has something
for you.
Question: Sounds like yvou've really hit on
something here. How can readers get a
copy of Found: How To Live In
North America’s Best Climate For Under
300 a Month?
Answer: You can order direct from the pub-
lisher and save. Send only $1295 plus $I

postage ond handling to: United Research

Publishers, Elﬁsouthl-hghw 101, Dept. MP-1,
Solana Buu.ch CA 92075, You can return the
book within M days and receive a full refund if
not 100% satisfied.

128

banlferowee

QUALITY PRODUCTS FOR 30 YEARS

L S G
IN
L CL‘“B
eASTER HILE SING
% QUICKER Fce| gRATION
BET TRAILER LIFE g

» 40-50% Greater Towing Power with
10% Batter Mileage

= Emissions Legal In All 50 States®

* 12 Month/ Unlimited Mileage
Warranty On Turbo System
» Excellent HIGH ALTITUDE

Performance And Dealers
Nationwide

FORDB.9L TURBO SYSTEM
GM &.2L TURBO ALSO AVAILABLE

*CARB EXEC ORD, #D-181-2, #D-161-3

Drop in for a demonstration ride or call for the name of your Banks authorized dealer.

I’ ‘\“ I.[’a WHEN COMPROMISE IS OUT OF THE QUESTION v

FOR FREE INFORMATION:

Gale Banks Engineering, 546 Duggan Ave., Depl. 650, Azusa, CA 81702

() 1087, GALE BANKS ENGINEERING
(818) 969-9605

Builder? Do-it-yourselfer?
This is your opportunity to start
your own business! Become a dis-
tributor for Tri-Steel— America's

largest manufacturer of strong,
energy efficient (R-30), low main-
tenance steel frame homes.
Investment opportunities start
at oenly $2,950 and are backed by

Tri-Steel training and support.
For a FREE BROCHURE and
more facts on how you can be-
come an independent distributor
of steel frame homes, please call
Tri-Steel today, toll free at:

1-800-433-5555

or 1-B00-433-5553 TX 1-800-T71-5909

(L

Changing the way
America builds.




M aucs
PLANS

FURNITURE
AND CRAFTS

Barn/Garden Shed Our well-designed yard
building provides handsome storage for
vard tools, hand tools, power equipment,
rdening supplies and a gardening center
or the whole family, It also has an upstairs
loft! Dim.:12 x 16 ft. Plans, instruction man-
ual & material list. (1 plan: PL-1278—510.50)
(2 plans: PL-1278A—517.50)

For Nostalgia Buffs: A Roll Top Desk You
Can Build Back in the era of the trolley car
and Model-T, the roll top desk was popular
in both home and office. Today it's a cher-
ished antique. Build one vourself in fine
cherry and you can own and take great pride
in this charming heifloom. You build it as
two separate units, a base and a roll top.
Flans and material list are included

( PL-1736—%5.95)

Send your name and address with
check or money order payable to
POPULAR MECHANICS. Mail to:
Popular Mechanics, Box 1014 Radio
City Station, New York, N.Y. 10101

POPULAR MECHANICS & SEFTEMBER | 587

Your home workshop

can PAY OFF

This One Low-Cost Power Tool-

SAWS to desired Width..

Only 3-in-1-Workshop Tool Of Is Kind!
From the Day It Arrives Your Planer will
make and save you maney, With shortages and
inflation driving lumber prices sky-high, this
versatile power tool easlly pays for itsell by
guickly converting low-cost rough lumber into
high value finished stock. |n just ong pass turn
out your own gquarier-round, door and window
stop, casing, tongue-and-groove all popu-
lar patterns. Other Foley-Belsaw operators are
making cases for grandfather clocks, furnitura,
picture frames, fencing, bee hives, bed slats,
surveying stakes. . . all kinds of millwork

Built For Pros. . . Priced For
the Home Criaftsmen
it is engineered and built to industrial stan-
dards, but factory-direct selling keeps the price
low. Handles tough oak and walnut as easily as
pine, and 50 simple to operate even beginners
wilh mo experience can use it.

Start Your Own Business

BOOKLET!

Gel FREE Book

N wilth facls and
fitll details. .. RUSH

COUPON TODAY!

A e b fwwn e

winrd g ol frsdesnd Falay-Beliaw Lo
i S0 Equitabds Md.
il purmer v X iy, M.

walidrr

PLANES to desired Thickness...
MOLDS all popular Patterns...

All at once or separately. . . All By Power Feed! 3

TN

o

Guaranfee of Satisfaction

Try the Foley-Belsaw in your own
shop for a full 30-Oays and put it to
wiork o7 you Gve |t a yrouan test

and rmake it prove thal it can do every-
thing we say it will 58 It a5 much
as you want. Then if you are not com

pletely satishied. jus! sand |t back and
wi Il relurn every penny sent with your
order. And YOU are the sole judge

There are no al s asked there
are no fine print 'use’ charges. Our Nat
guarantes 5 thal YOU must be 100%
satistied or you get your maney back .

Does The Foley-Belsaw Pay? YOU BET!
READ WHAT OTHER FOLEY-BELSAW OWNERS SAY;

A Dood Imessimepnl: | baliee® hal the Flanar i ime Besl invesiman |
evis made. I've bgen a planer man lof yegns and am now Ehded. The
Fodey-Beisaw hat aamed me over 580, 000 exira income in ihe past
elewan yEan

Robert Bawyer, Aosaburg, Oragon

Pays For Hasil: 0 Bdoght o Gach of walnet m (fe rough, and aftes
planing il on the Foley-Befsaw | fgured up the money | had seved. i
Wil @gnowg h (o pay for bad-thirds the cond af the Planer. || maky does
 good pab

A.8. Clark, Springfimid, Chio

More Than Expacied; 'The machine gays fof itsefl By making
maonay oul of scrap boards 18 18 2 very well bud® machina and | con-
fes5 @ is mose than | expacied fos tha price. it does everything you
sy i will*

Smphen Schubiz, Orangeville, Panna

.. Aad Faley-Baizew is The Chobce O Professionsis: | recom.
mend Folmy-Beisaw's Paner-Moider-5aw a2 the mosi useful shop
Ienl that any crafsman could owmn We uSE Der dwery day in Ihe
WOHXBENCH model shop, and couldn't g1 along withou it

JAY HEDDEN — Editor of WORKBENCH Magazine

NO DBLIGATION and
NO SALESMAN Calis!

T Katng 1,
|II s, —

SEND FOR

[J YEB. phease send me the FREE Bookie thai gives ma

complele Mcly about your Planer- Moider-5aw and full details

on how | can guabify 1or @ 30-Diy Free Triad nght n my own

skap. | understand there i Mo DSégation and {kaf No Sales- I
o

man will £ad




The comfvrtable Microtech® Flea and Tick Collar, the alternative in paolsons & poviders for fiea control.

NO MORE POISONS

STARTS TO WORK
IN SECONDS!

Fleas gone or your money back.

“Introducing the Microtech® Flea Collar, the revolutionary new breakthrough in flea control.”

P ut the Microtech® Flea Collar
on your dog or cat and throw
away your poisons, 72 hours later
you will forget your pet ever
had fleas.

It's that easy. Once every 6
months you change the battery.
That's it!

HOW DOES IT WORK?

The Microtech® Flea Collar
uses PMBC™ (Pulsed Modulated
Burst Circuit), fancy words, but
one of the Microtech® engineers
explained it this way.

Have you ever found yourself
near a loud siren or alarm? Didn't
you want to get away from the
noise? Now multiply this effect
several times and you'll have an
idea of what is happening to the
fleas FLEAS CAN'T STAND IT!
THEY'VE GOT TO GET OUT! And
they do.

WHO TESTED ITS
EFFECTIVENESS?

Hundreds of tests were con-
ducted under various weather
conditions, and the results were
consistent and dramatic. Veter-
inarians conducted extensive tests
and the units worked to their
satisfaction.

From a Veterinarian Report
on Microtech®
"Microtech® bas demonstrated
its effectivess in significantly
reducing, or totally eliminat-

ing fleas from pets”
RPK, DVM

IS IT SAFE?

In over 1 year of testing, no
adverse reactions were reported.
The frequency of waves put out
are tuned to the perception of
fleas and are fully out of the range
ofhuman and dog hearing. Yet itis
as loud as standing next to a jack-
hammer for pests, and there is no
shock hazard when wet or dry.

Compare this to the poisons
and chemicals in conventional flea
collars, s and sprays, or to
the side effects that certain drugs
for flea treatment can have on
your dog (not to mention the
effects these poisons may have on
you and your children ).

IS IT EASY?

Unless you enjoy:

® chasing your pet for hours every
week to bathe him

® sceing him roll around in the
dirt after every bath

® hassling with chemicals and

eTs
Then the Microtech® Flea Collar
is for you.

IS THERE ANYTHING ELSE
TO BUY?

No, Microtech® is supplied com-
plete with a durable nylon collar,
long life Duracell lithium batteries
and a 1 year limited warranty.

TRY ONE FOR 30 DAYS.

The Microtech® Flea Collar is very
sturdy, made for and tested
on active pets. If you are not
completely satisfied with the
reduction in fleas, you may
return the unit within 30 days for
a full refund.

What Satisfied
Users Say

We tell everyone we can about your
product — our vet was impressed
too! It’s so nice not to bave fleas in
the bouse since our cal doesn't
bring them in!

AW, PL Arthur, TX

Last year our beloved Irish Setter
Kerry was so flea prone, even with

adlrgy il ok, s bad o o

fmbe!ban cuﬂarmund the

dﬂ(‘k to b% ber from ripping out

ber _,-"ur flea situation wﬂb

was bopeless. NO MORE -she

r‘s never withow! ber collar, and not

a frace H?[ ﬂm  Thanks [from
Kerry, ar

F‘B Knoxville, TN

We now bave two confented bea-
‘;Jﬁj each with one of your collars.
flea and tick problem at our

bouse isx nonexistent.

G.R., Key West, FL

PRICE $19.75 Plus $2.75 shipping
CALL TOLL FREE
1-800-634-5463

In Iowa 1-800-542-7981
Mon.-Fri., 8 am - B pm Eastern Time

.

Dept. EG
1865 Miner St./Des Plaines, IL 60016
©1987 Vanguard Madl Order



CLASSIFIED

ADVERTISEMENTS

Sophie Gronowice, Classifisd Sales Manager Dorothy Nolan, Classified Service Manager
Rate: $7.00 per word payable in advance sach insertion. Minimum insertion ten words,
Bald face capitalized words—3$1.00 par word additional (First word set in Bold Face at no
extra charge, Zip Code Frea.) Centered Headlines in All Bold-Face Lettars—$45.00.

The next available issue to place an advertisement in America’s No. 1 Classified Section is NOVEMBER. The closing is SEPFTEMBER 4th.
Send remitance payable and order to Popular Mechanics, Classified Dopartment, 224 West 57th Street, New York, New York 10018,
Please indicate Heading under which ad is to appear, As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience In handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and street addresses.

Advartlsars using P.0. Bax number must fumish complete name and street address for our mecords.

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request

if your ad does not state clearly what is being offared.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLIS ER'S MART
BOOKS & PUBLICATIONS
125,000 Sclence Ficlon, Mystery And Other Peparbacks.

Hardcowers And Magarines in Siock. Free Caiplogs
Pandors's Books, Bos PP-54, Necha, ND 58265

FAMANCIAL RECORD BOOMLET, Bsfors Trawel Etc.

Halps Surviving Spouse, $2.00, Box 244,
Pina Mountain, GA 31822

CLEAN your VCOR. Easy slep-by-step instructions. $3.00.
Kisenil. 517 25th Street, Sacramenio, CA B5616

PUBLISH Your Book! Join our successful authors. Al
subjects inwited, Publicity, adwertising, beaufiful books,
Band for lact-filed booklesl and frée manuscript feport
Cariion Press, Depl PM, 11 West 32 Street, New York 10001

UNDERSTAND INCOME TAX BRACKETS. Feduce taxes
Writen by CPA Fres Detsils, InformTexts, BOZ Morth
Sycamore, Los Angeles, Ca BO0G6

PORTER'S FREE PHOTO/VIDED CATALDG
BEST IM THE INDUSTRY
OVER 4,000 products — Brand names. many unique and
unusual ems, discount prices and Fast sanvice. For your
Fras copy write:- Porer's Comara Store, Inc., Box 824, Dapt
PM, Cedar Fabls, lowa 50613 or phone 1-B00-553-2001.

"ELIMINATE DANGEROUS BLINDSPOT" Brochurn de-
scribea how (o make you & safer driver, Nathing eise 1o by
Sand $2 .00 to; "Elimnate Blindspol”, P.0. Box L0908FM-0,
Fayetievilia, WG 28304

AUTO SUPPLIES & EGLIPMENT

FLAGS] FLAGS! FLAGE! Amarican, Stale, Raligious, For-
eign. Home and business FLAGPOLES. FREE CATALDG!
Wrils. LIBERTY FLAG, P.O. Box 424PM. Reedsburg, W1
53058 or CALL G08-524-2634

DISTINCTIVE MERCHANDISE BELOW WHOLESALE
Itarms Appealing To All Inferests. For Catalog Fush §2.00 To:
Fioss, Box 35065, Tulsa, OK 74153

BUY MNIVES, CUTLERY ITEMS & Wholasale. Save up 1o
B, Hupe Salection, Salistection Guarantesd, Fast Senace.
Sand for FREE Catalog Smoky Mounign Knile Works, Box
T14PM, Sevierville, TH 37862,

SAVE ges, improve performance, GUARANTEED- 514,50,
Postpait-Aetunded if Mot Satisfied-FREE Gitt CTD Box 478,
McAlss, M) 07428

ALTERHATOR Generslor Rebuilding Book  Price:
Hedelund Enginearing. Box 26024, Las Vegas, NV 9126

PARTS: Army Joap and truck parts. Spare Parts &
Equipment Co., P.O. Box 751, Lexingion, Kenlucky 40587-
o7

ENGINE OVERHAUL KITS: WHOLESALE CATALOG
$2.00. ESG, Degt, PM, Box 13053, Lansing, MI 28501

AUTOMOTIVE air condifioning parts discount prices:
Calabog $2.00. Aubo Alr Supply, 166 Placid Heights. Saguin,
Texas TA15S

UNIGUE BOOK CATALOG Moneymaking, Buminess,
Healih, Love. Aush $1. Msdwest, Box 8147, Green Bay, W
54308-8147

“NO MORE EXCUSES, P GOMG TO BE RICH"! LiAlimi-
#d Success end Riches guarantesd through HOW GOALS
CAN PRODUCE GOLD Or your money back Valuable
information sections included. $1000 + $200 PH:
Tranatarmen [Tranamsndology]. P 0. Box 20473, Mamphis,
TH 38130,

THE THREE DIFFERENT JESUS CHRISTS in the New
Testarman! Gospels and all contradichons. Send Eight Dol
lars plus Two Dollars lor Postage and handling for Bookie,
giving Chapter and Verss to: P.L Alkinson, 272 Esst Orangs,
San Bemarding, Calil, 32410

POPULAR MECHANICS “PLANS AND IDEAS" CATA-
LiOd #1700 — Hundreds of ideas on workshop projects.
plans for shop iools, storage houses, boats, furnitune, toys —
just about everything! Send §1.50 to. POPULAR
MECHANICS P.O. BOX 1074, RADIO CITY STA., NEW
YORK, B.Y. 1101

CATALOGS

DOLLHOUSE PLins, conatrucilon, slectrlication suppliea
Discownts. $200 refundable. Jecqueline's. P.O. Box
FI4G4PM, Cakdand, CA BAEI3-D454,

JEEF™ REPLACEMENT STEEL REIN-
FORCED BOOYS AND PARTS FIBERGLASS FULL
AND HALF HARDTOPS PICKUP TRUCK SLEEPERS. SEND
200 FOR CATALOG. A J'S 4WD MFG., R.D, #3, BOX 284
AP, JERSEY BHORE, PA 17740, 717-308-7620

2,955 Toals, Elecironics, Games, More. Wholesala! Geant
Catalpg and Price Book. §5.00 Refundable. Duality, Box 372
Maorthfigld, M. 082286

LEATHERCRAFT CATALOG, Ower 2000 ltems. Largest
salection available of genuing leathers, 1ools, kits, books,
supplies, Fina wpholstary, ulility garment leathers, susces,
axotica Befl, wallel, moccasin ks and modre’ Send §1.00
psip/hdig 1o° Tandy Laather Company, Dept. PMSETC, P.O
Box 2034, Fort Worth, T 78113,

CAR COLLECTORS AND RESTORERS - find your dream
car plis all the parts you nesd in HEMMINGS MOTOR NEWS,
workd s largest old-subts marksiplace since 1954, Ovar 600
pages each month listing thousands of old cars, parts,
sarvices, supplies snd more. Your best chanoe bo buy, sall or
swilip, Subscribs loday and save B2% ol ihe newastand price
only §17.85 for 12 glant issues. Satisiacton guaranieed. P.O
Bou 100, Dapt 7918, Bennington, VT 05201

FALL Carlisie ‘BT Collecior Car Fiea Markel 7500 Vendor
Spaces of Cars and Pans for Sale. October 1-4. Carllale,
Pannsylvania Fairgrounds, info: The: Flea Maskelsars, 1000
Bryn Mawr Rd.. Carksle. PA 17013, Phona: (717) 243-7855
(Waekdays).

I8 IT Truw You Can Buy Jespa for J4d through the US
governmen] T Gat the lects (oday! Call 1-312-742-1142 Ext.
7133,

MONITOR All Extericr Lights On Your Yebick. installalion
Kit §10.00. Lightwatch, 762 Olive, Denver, Colorado 80220

CHEVELLE, Camaro, Chevy ||, and impals Parts, 55 Page
Catmlog Free. Discount Parts And Pleces, P.O. Box 11208,
Hillstoroangh, NG 27278

“SYSTEM 4B+~ Friction Modifier, $16.501' etime treak-
ment, Postpald. SATISFACTION GUARANTEED, 545
Socond, Carbondale, CO 81823-2113,

ETOP CONFLUSION! AVOID ACCIDENTS! Motarists-Install
a Mew Volume Coniral BUZZER unit on your Tum Signal
system 1hal you can reslty hear. Free detmils. Uinitherm
Inctusiries, 8532 N. Table Mountain, Tucson, AZ AST18

MOTALOY ring valve job while driving Cudrerised
§1000, two $18.00 Posipaid. Andrs, Box 34081, San
Francisco, GA 84134 Depl A

HOW To Get TROUBLE FREE DELIVERY On Your Mew
Car. Send $10,00 for Consumar News Letber PO Box 371,
Hobe Sound, Fla. XMTE

CAR BUYING? Save 15% or mom, free dalnis phus Bonus.
JTG, TORT Cooper Ave., Merchanivilie, MJ 08109

BUPER Milsage Cartiuretont! Do They Work? FREE DE-
TAILE. TDC, Dapl. 887A, 304 San Miguei, 51 Charies, MO
B30

VAPOR Carbureior Triptes MPG, Free Information. HEA,
A2 PV, Bowling Grean, MO 6134

SELLING YOUR CAR? MAXIMUM DOLLAR RETURN!
Dtniled guide $4. Aesearch Specialties, Box 18033, Salam,
OR 97305

76 - "85 JEEP CJ & DJ Windshinld gless: 355 pius §10
shipping. Specity year, modal, tim or clear, 0G| Glass, P.O.
Box 52018, Minneapolls, MM 55402

METRIC—Huts, boits. scrisss assortmant Tor all forsign
cars, 4 85pp, WREC, Box 12812, Arlington, VA

USED Car Buyers Guide helps you save big bucks. 52
MeCollum, Box 244, Huntinglon Baach, CA B2648.

AUTO CLOCK REETORATION, upgrading 1o quanz. Re-
pair hits availlible insbreménti Services, 433 5 Areh,
Janeswiile, Wl 53545, 1-800-558-2674

CAR WINDOW AMD SURFACE SPRAY CLEANER All in
one. Container, sponge, sgueeges. $4.40 1o Inber-Am
Enterprisas, 420 E. T3nd 51, New York, NY 10021

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

MIM-BIKE Kin-340.00. Go-Harts, 2, 3 And &Whea! ATV 5,
Engines, Whaels, Times, Clutches and Acoessones. 1987 40
Page Wholesats Catalog-$2.00. Go-Karts & Kits, P.0. Bax
TES, Closter, NJ OT624-0755

GO KARTS, Minibikes, Atv's. Kits, Parts, Engines. Lowast
Prices. Largesi GSelection. 80 Page Cawlog 5200
Refundable. Karl World, Dept. C. 1488 Menor Ave.,
Panesville, Ohso 44077

AVIATION, HANG GLIDING

GYROCAR a practical, roadable aircrafl. Brochums §5.00.
Rotary Flight. inc, P.O. Box 577, Cedar Crest, NM 87008

(Continued on next page)
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AVIATION,; HANG GLIDING
Continued from

MEW WAY TO FLY
AMATING 17800 fiying machine CLIMBS 1o 10,000 Faet,
MO LICEMSE Reguired. MO WINGS or Helcoptar Blades,
FOLDS 1o Fit in Trunk of Car. SAFEST, Easiest, Cheapest
‘Way to Fly. Buy One Ba a Dealer (i opan). For Comphate
Information & FREE Demo flight send §5.95 to: Freedom
Flyers, P.O. Box 135M, Wast-Pittsion, PA 18843,

DESIGN-Suild Airpianes, Hang Gliders. Simpéifsed publ.
cations brochure 3% McCoy Aircrall, Suite 243, Box J,
Manhattan Beach, CA 90268

VOLKSWAGEN Airboa! Plans, $19.00. Airboats-Hower-
craft, 15 to 250 Horsepower. Completed Models, Plans, Kits:
Propellers, Engines, Supplies. Catakog $3.00 Sportacraft,
Baox PM, Meaker, Oklahoma 748586

HOBEY HELICOPTER “Choppy” Uitralight Single-Seat
Halicoptar. Simpltfied Construction—Motorcycle Engine.
Brochure $3.00, Polynova, Box BT0M, 5t Remi, Quebec,
Canada JOL ZL0

PROPELLERS - for Hovercraft, Uitralights, Homesilts,
Wind Genaralors. Information 31.00. Asroles, AL 1 Box
1025, Quinkan, TX 75474 214-447-2010

SPALCE & ASTRONAUTS

COMPUTER FACT BODK Leam about Compasters the
Easy Way, for FREE Indormation write: Computer & Ars,
5580 La Jolta Bhd., Suite 472-H, La Jolla, CA 82037

THE COMSTRUCTION ESTIMATOR-House Additions Ga-
rages Apple || IBM 585, 175 Marshall Ave., Guliford, CT
DB43T. (200 453-4809

COMMODORE - Largest US Fepair Cenoe (Bg. CB4:
$I086). T2 hour servica, Send for chipaparts cataleg.
Kasara inc., 33 Murray Hill, Springualley, NY 10077, B00-642-
B

STEREO, TAPES, ETC.

THOUSANDE OF DLDNES! Hard-10-Tand 45 rpm hill recarnds
trawm the Las! 40 years including pop, country, rock and soul.

Send 5200 for catalog 1o: American Ple, P.O. Box BE455,
Dapt. PM, Los Angalas, CA 30068

TV & VIDEO EQUIPMENT
HOTICE: USE OF CEATAIN ITEMS IN THIS
CLASSIFICATION REQLAIRES STATION
AUTHORIZATION.

VCR Owress Don't Damags Vides Heads Using Abragive
Cpssafe Cheanars. Clean Heads Same As Professionals.
Copyrighted instructions and Free Gleanmg Wand. $5.00.
Tunco, P.0. Box 3147 E, Shelby, NC 28150

BOAT WITS - SAIL 16'-30'. FABEAGLASS. Save hall.
Aryona can assamble. FREE 40 page calalpg. LUGER, Dept.
BC-A7, PO. Box 1294, 51 Josaph, MO 84502, 1-800-BOAT
KIT im MO: (816} 233-5116.

FIBERGLASS Boal Building Materials Call gr Write for
FREE Catalog 1-800-Z37-05%1 or Fl. residents 1-800-282-
M08, Suncoas) Fiberglass, 28A0 Paim Baach Bhvi, Fort
Myers, FL 33001

ENTENSION Handie for Sieering Electric or Gasoling
Outhoards, $10, Alyssa, Box 1306, Lady Lake, FL 12656
1304

CAMPING EQUIFMENT & TENTS

MRE'S, Freszs Dried & Foods, FREE CATALOG!
Sundival Supply, DPM, 15010 Keswick, Van Nuys, CA 91405

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BURN Fal, Build Musche! Mew incredibly Effective Method.
$9.05. Brayorafl, #10-5305 4TA Avenue, Red Deer, Albarta,
Canada T4N 3RS

BIGGER, More Powertul Muschas - iasterl| Frea Booldet!
Univarsal, Box BES4A, Dotroit, Michigan 48240

MHASA emblema, toys, gifs. collactibles. Catalog $2.00,
Asfundabie, Collector Trends, Box 381, Dayton, Ohio 45408

BOOMERAMGS ... HETECH RETURNS! Po
Paxolin. Wood G:}nulrul:ll-d World's Bast! Collectibla, 111fl
Annual Catalog FREE! Boomeranghian, 18081 N 3rd,
Manrmon, LA T1201-4222

HOVERCRAFT

HOVERCRAFT Plans All Sires. Catatog $1.00. Universal
Hovergratt, Box 281, Cordova, lIlincds 51242

AERO-CAR Amazing Hovarcral built sasiy wih ondinary
toods. Lawnmower engine power. Cammies ona man plus.
Howars, llies forward, backward, Sideways over land'snow!
water, Complete construction plans and brochure. $10.95
Asro-Projects, Box 5118PM, Clinton, New Jarsey 08809,

VW HOVERCRAFT Information $10, Plans $25. Neoleric,
Box 2438, Melbourne, Ausiralia, 3001

BARTLETT Flying Saucar Uttra-Light Hovereralt Faaturesd
In Decumentary Film, “Force Beyond.” Powered By Ordi-
nary Liwn Mower Engine. Compsate Plans $10.00 Sand To
Hert Bartiett. P.O. Box 1580 Silverdale. WA 58383

HOVERCRAFT PLAMS & PUBLICATIONS Catalog, 51.00,
Lansing Asro-Marine, P.O. Box 278556, Lansing, Michigan
45900

CABLE TV CONVERTERS, Scientific Atlania, Jarrold, Dak,
Zenith, Hamlin. Many others. "New™ VIDEO HOPPER 'The
Copy Killer”. Visa, M:C A Amex Accaptad. Toll Frea 1-800-
Bi6-TEZ BAB inc.. 10517 Upion Circla, Bloomingion, Mn
55431

KUNG-FU Free Lassans. Sand 51.00 flor Postage. Mclisa,
Box 1755, Depl. PMBET), Honolulu, Hawaii 96808

FISHING, TACKLE, LURES

SATELLITE TV SYSTEMS, Upgrade Elsctronics. Buysrs
Guide, Déscount Prices 5200, NECS Inc.. Box 22808-ML.
Little Rock, AR 722N

FREE Sinker Mold Catalog over 100 molds 25 shapes
Carmen’s, Box Z20PM, West Newton, PA 15080

CABLE TV Converters. quality meschandiss, wa ship
GO0, low prices. Send 52.00 for catalog. Cabletronics
Unlimited, P.0. Box 286PM, 5. Weymouth, MA 02150 (817)
BAI-5191

SUPER High Grade Vides Cassatss, VHS8hrs, satislaction
guaranised. 551495 5295 PAH, 1082055, $305 Tape
Daal, 410W. Cantar, Springvifia, Ut 84563

CAMPERS & TRAILERS—KITS, PLANS

BUILD YOUR OWN - Trawel Traller - Fifth Whesler -
Muotorbome - Campaer - Pickup Cover - Plans - Patiems - Kits -
Catadog §1 - Glen-L R-\'s, 9152PM Rosecrans, Box 1604,
BealMiowegr, T SOT0E.

TRAILER PARTS

POLICE Scanners. Baarcat, Regoncy. HPR. Box 19224PA,
Denwer, GO 80219,

TRAILER PARTS for personal or commarcial use. Com-
pleie cainlog $3 00, Crof Trailer Supply, 4635 Truman Foad,
Kansas City, MO 84127

BUGGEDT? WIRETAPPED? Find out fasti Countarmea-
sunes squipmaent catalog §1. Capri Elecironics, Box 586P,
Bayfietd, CO 81122

MAKE To $48Hour In Mobile TV Mepair Busness! imme-
diake FullPart Time Opportunity! Small ivwesimant! We
Taach You! Send For FREE REPORT: Dowdall TV, Box BO5T,
Temple Hills, MD 20735

MIGHT WISION SCOPES. Recondiloned MilRary units.
Both Staright (Passive) and Infrared (Active). Catalogs
$4.00. STAND Companents, P.O. Box G274, San Bemarding,
CA B2412, (T14) BE3-2T28.

HUNTEREYX, BOX 12023 WINSTON-SALEM, NC 27117

COMPUTERS & SOFTWARE
THI9/AA SottwareHardware bargasns. Hard bo find lams.

Huge salection. Fast Sarvice. Fres Cataleg Dynamsc, Box
680, Hickewille, NUY. 11801

132 POPULAR MECHANICS

mmom%n:ns.mum.l

BOAT  KITS-PLANS-PATTERNS-Flywood-Wood Epoxy-
Fiberglass-Stest Aluminum-WORLD'S LARGEST COM-
PLETE LMNES/T0' Sailboats-Powerbcats-Cruisers-Sport-
boats - Houseboats - Hydroplanes - Tunnalhulls - Runabouts-
Duckboats - Canges - Kayaks - Dories - Prams - Multihulls -
CATALDG 5300 (Airmail £5.00) ncludes International
Calaleg and Suppliss Catabeg (Epoxies Fitsarglass-Flotation
Foam-B0 “Ampteur Boatbu lding ™, $6.00-
CLARMCRAFT, 16-P Aguaiane, Tonawanda, NY 14150

GUNS, DECOYS, HUNTING

BEEMAN HIGH POWER ADULT AIRGUNS, Fina Firearms,
Magnusm Slingahol Cuarantesd besl prices for the very
fanesl. Unexcelled power yes, bul more imporantly: un-
equaled accuracy, tripger action. durability, ownarship
pride. §1 Lifelime Repair Policy, Mention cose PMC for
FREE Airgun CatalogFimarm information. Add §1 for fasi
misil. Beaman, J40-PRC Airway Dr., Santa Rosa, CA 85401-
apan.

BATTERY REBUILDING SCHOOL

TECHNICAL breakthrough in battery chargers-uses "4 the
elaciricily compared to old type. Technical Breakthrough in
carbon pike ftesiers-no burnout! Moore Tool & Cover
Company. 10415 LS 98, Sebring, FL 33870, 813-655-1616

ENGINES, MOTORS

SMALL EMWGINES Galorel Free Discoun Catalog
Enganes, Box 186P, Ashland, MO 85010,

GEMERATOR KIT 5 H P.-2400 Watt, Assambila in minutes,
Save hundrags, Send 3500 (mefundablel b0 Gen-Kit,
PRMETOS, PO, Bex 180, Rockford, MN 55373 Dealers
Specity.

VIDED how to owarhaul small two and four stroke angines,
$30.00 US no C.00. Engtech, Box 483, Pelly S0A-220

BUWLD Y-hp versatile AIR COMPRESSOR. Maximum pred-
sure 125 P5I, Send for Plan PC-1T1T7 + $5.55 1o POPULAR
MECHAMICS, Box 1014, Radio City Sta, Mew York, MY
10

EVINRUDES - NEW 1886 BARGAINS - TOP BRANDS . . .
all sizes ... $200 handling . ., Scott McCulloch pars .,
Electra Maring, 610 Merrick Road, Lynbrook, New York
11563

BOAT Plans - Patborns - Kits - Hundreds of designs - 7755 -
Sailboats - Powarboats - Sporifishers - Housaboats - Row-
boats - Duckiboats - Bassboats - Canoes - Kayaks - Hydno-
planas - Dories - Boatrailers - Bimple construcion - Proven
instructions - Tremendous savings! Giganlic 1860-page cata-
l6g $3.00 {54.00 Alrmall) - Inchudes Free “Boafbuilding
Supphes” catalog - Fibarglass - Fastenings - Giues - Books.
Fevalulionary " PoxygrpPo menyal £2.00. Glep-L,
9152 Rosecrans. Box 1804MF, Baedificwer, CA 90706

BUY WHOLESALE! Parts for Lawn, Garden Equipmant,
Small Engines, Chainsaws, Minibikes, Karts, Mooy, Includes
repair manuals. speclalty tools. Send $4.00 for 184 page
cataleg. Sav-0On-Parts, P.O. Box 458231, Dapt P, Somarville,
BAA (2145

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
anteed. Catalog $1.00 (Relundabls). Camelet, Dapt. 44, Bos
5, Bristol, Wesconsin 53104

|Continusd on ne page)



TOOLS FOR SALE
fram

POWER TOOLS AT WHOLESALE. SHIPPED FREE, FAST.
FREE CATALOG. BEAVER TOOLS. CALL FREE 1-800-052-
2877,

REPLACEMENT HAARDWOOD TOOL HANDLES High
guakty. low cost! Sond $200 (refundabbs) now: Orark
Hendie Catalog, Box 390M, Ewreka Springs, AR 72632

UPHOLSTERY SEWING MACHINES
UPHOLSTERY Sewing Machines with Walking Feet. Com-
plete ready to use-only $510.00. Thompson Moded PW201-
AVAILABLE FROM YOUR LOCAL DEALER, or order direct
Master Chargi-Visal. Dathe Mfg nc., PUO. Box 12110,
Lubbaock, Tewas TB452-Phone: ([B06) T44-67T4

MACHINERY. !ﬂl SUPFPLIES

LATHE OWNERS. Ouick Change Tool Post. Starling at
$58.00. Plans $15.00. KAF, Bos TE3A, St Jowseph, Mi 48085,
B16-420-7050

BEST Prices. Woodworkers Machinery Catalog, Free.
Meilligan, PMCET, Johnson Clty, N.Y. 13750

SMALL FOUNDRY Furnaces, Supplies. Free Merature
Pyramid Products, 3736 South Tih Avenue, Phoenix, Arizona
88041

"SHARPEMERS REPORT" Monthly  Newsleiter,
Sharpening Guidebook, Angia Wall Chart, Free detmils. Skog
Company, Dept. PME, P.O. 22553, Minnaapalis, kN 55422

BANDSAW BLADES, Any Sire. Frea Berature King Saw,
6541 Tidewaber Drive, Norfolk, Virginia 21609

WOODWORKING Plans, Sola beds, Futon comvartible
beds, Platiorm beds. Complsts details. Set of 4 plans, $12,
Lachimia Designs, Box 27173 Market Square, Philadslphia,
PA 18118,

“QUARTE chime clock movemants and kits. " Calalog and

sabes plan §1.00. NEWPORT, 2313 Burbank Bhd, Burbank,
CA 81506

ELECTROPLATINGII It's differen] For plaasuraprodit—
Handbook just published! Detalls free. Corbin, 3380
Sheridan, Suite 143-P, Ambarst, NY 14236-1438.

HOBBY MONEY - Report inlls how io tum your hobby Into
cash. §3.00. Monarch. 500 M. Monbour, Gibsonia, PA 15044

PROFITABLE WOODEM "COUNTRY CRAFTS™ Made
$2.000 one weekend. 100 full size patemns and detalls only
§6.00, Hartvilie Woodcratts-P97, 12355 Market, Harbdlle, OH
44533

“THE RADOM REPORT provides baske infarmation about
RAadon Gas in the home, using B simpla question - and-
angwer format. $3,00 from the Parker Villags Press, Box
2067, Wastferd, MA 01806-506T

WASH WINDOWS Bke ihe prolessionas. Easy instruc-
tions, Sand $5.00, Windows. P.0. Box 51532, New Berlin, W
53151

HEW BOOK REDUCES YOUR HOME REPAIR COSTS!
Easy, last way 1o learn aboul yous apartment, house or
condaminium, CONCISE and CLEARLY WRITTEM boak
covers many foples including appliances, security, yards,
wiriit), and plumbing. §7/§1 PAH. satisfaction guarantsed.
Ad3oN Enterprises, Box 253-PM1, Mawion, MA 02159,

AMTEI Solve your Anl problams fonever. Send $2.00 to:
Victory, 201 Tenth Streat, Pithsbungh, PA 15215

FULL-BIZE PROFESSIONAL PLANS - Catalog $2 00 Dver
200 professionally designed plans for building furmifure.
Traditional, Early Amarican. Fumiture Dasigne, Inc., CP-87
1827 Eimdala Ave.. Glonviow, IL 60025,

STEAM ENGINE KITS Powsr models at savings to you!
Send $1.00 for lkarature. P M. Resaarch bne., Depl. 7 AD #2
Bax 29, Wallsvitla, NY 14805

DOLL CRADLE — is a reproduction of an 1Bth cenbury
crdin. Durs is handcrafied of mellow pine with wamish finish.
Arry litthe girl will enjay playing with this beautitul cradse. {10%
® 2214 plans and materiad let (PC-1820-54.95). Send order
1o: Populns Machanics, P.O. Box 1014, Radio City Siation,
M Yark, NY 10104

LATHES, Mills, Tools. Mew catlalogs $1.00. Blue Ridge,
Box 536%, Hurricane, Wy 25526, 304-562-3538,

LATHES - INDUSTRIALHOBBY FROM §295.00, METALS,
SUPPLIES. LARGE CATALDG $2.00. CAMPBELL TOOLS
32nd YEAR 2900-D SELMA RD., SPRINGFIELD, OHIO
45508, 1-513-322-8562.

STEEL, Aluminum, Brass—Sheat, Bar, Shop Suppdies,
Plans. ‘Wride: CEl, RR1, Bax 183, Camaron, IL 61423,

4" METAL Cutting Lathe $104.50. Talg, 15048 Praclar,
industry, CA 91746

MITER Fence For Radial Arm Saw. Free Details RH
Products, 3212 Skycroft, Minneapalis, MM 55418

STRATO A NEW ol finish, hand rubbed look, nathing else
compares information and price. 108 Oid MeCloud Fd., Mt
Shasis, CA BB0ET. (916) D26-4080

SOUARE DEAL! Fishers Combination Sguase, Cenler-

findar, Protractor And Moral $18.95 Deliversd! WAVERLY

, Rout &5 Box 1204, Forest, WA 24551,

Oirders: 1-800-237-0328 Send for FREE WOODWORKER'S
CATALOG.

WOODWORKERS! 1001 handiools, thin herdwoods, ve-
nears. woodiuming/canving siock, patterns, dowels. Catalog
$1.00. Morgan, POIM40, 1123 Bardstown, Louisyile,
Keniucky $0204,

STRW® and finish furnitura for profit. Professlional revaals
sacrets. Booklest $4.00. Shisrer Pefinishing. 14 East Siate
Strest, Manshallicown, lowa 50158

WIRELESS DOORBELL SYSTEM 5 Minutes Installation
$50.95 Toll Free 1-800-553-3070.

PLASTICS

CASTOLITE Liquid Resing and Molding Supplies bo casl,
embed, coat, fibarglass, repair and reproduce; in industry,
laboratories, crafl work. Catalog $200. CASTOLUITE, Degpt.
A7LPM. Box 3891, Woodsiock. B. G0008,

AIR CONDITIONING & HEATING

SAVE MOMEY, VERY SIMPLE TEST tedls how EFFICIENT-
LY your Alr Conditionar Operates, anyons can do it Monay
Sawing Tips §7.00. Brigs, Box 1708, Merritt lsland, FL 32052

BAVE Monay. Miki Money Rapairing Homa And Automo-
bile Alr Conddioning. Valuable Free Repon, Easy, 215
Postotfice #1205 W, Gaiveston, TX TT550.

DO IT YOURSELF

APPLIANCE REPAIR HANDBOOKS—E2. 65 bo 56,90 each.
Froir brochure. ASN, Box 7850, Lombard, IL 60148

MASOR Appliance Parts Supply Model & Brand. Appliance
Parts, 2518 Whitnay Ave., Hamden, C1. DES18

ENERGY SAVING

SAVE OM AIR COMNTIONING ELECTRICAL CONSLR-
TIOM. Professional Pepairman’s Video Shows How, $25.00.
Rick's, Ricuts 4, Efberton, GA 30815

BAVE Monay On Gas BiR. Install Gas Saver On Waber
Heater. Send $1 For Brochure. Refundable. Walker, F.O.
Box 12029, Omaha, Nab. 68112

SOLAR & ALTERNATE ENERGY

SOLAR HYDRO-ELECTRIC, WIND POWER squipment
CATALOG, L5, adigresses send §3.00. all others send $6.00
in LS, funds to: WESCO, Box 33, Redway, CA 55380

VIDEQ chimmey cleaning, inspecting. Fupplace Wood-
sigwe 2 hr. tape (VHS) by cerified professional. $30.85 +
52,00 shipping. Chimnay Sweep, Rite. 1 Bax 374, Grove City,
MM 5&243

HOME CRAFTSMAN

OVER 500 WOODWORKING DESIGNS| Create proftabie
toys, gifts, lolk art, whirigips, household Sccessories ., .
maorel Brochure Plus Sample Pattarn only $2.00. Accents
(BP-57), Box TI4T, Gonic, NH 03887

MAKE WOODEN TOYS, whirligigs, classic autos. swing
sais, doll howses, crafts, hurmitune with gur plans, parts, kits,
supplies. Color catalog subscription $1. (614) 4844383,
Chairy Tree Toys, Beimaont, Ohio 43718-0868

WOODCRAFT PATTERMS, Windmills, Wishing Weis, Bind
Housas, Fesdars, Flying Duck, Pheasant, Outdoor Planters,
Catalog $1.00. Craftors, 11840 LS 2T Noah, Dawitt,
Michigan 42820

FAVORITE WOOD TOYS, Patterns, Parts, Wheals, Catalog
$1.00. Toys and Joya, Box 6286, Lynden, Wash, DE264

PVC PIPE FURMITURE Plans, Kits And Supplies. Free
Brochure, Casual, Box 208, Tewlksbury, MA 01876

WOOD IDEAS Craftplans, Gazebos, Lawn Furniture. ot
Catalog $1.00. HAE Design, Box 38, Richmond, Mi 48082

CHERRY OAN, WALNUT, MAPLE Boards, Smail Orders
Our Specialty. Send §1.00 for Listing (Refundable). Park
Timbes, P.C. Box 58P, Owchard Park, MY, 14127

BUILD ROCKING HORSES! Size 267 x 25°, Plan #245 for
£8.00. Size 35° x 587, Plan #400 for $10.50, postpaid. NY
residents add tax. Armor Products, Box 445AC, Easi
Morthport, WY 11731,

BELT BUCKLES for coins or siones, specially bucklss,
jewelry mountings, cut stones, clock works. Wholesale
catahsg 25¢. Elowite Corp., BOBL: 10Mh Bireet, Wheattand,
Wyoming E2207

ELECTROPLATING, Compleie Taxthook Electroplate
MuatallicsMNonmetallics. §11.95. Detadts Frea. Tropix, Palm
Bay, FL 32006-0095

INSTALL YOUR OWH IN GROUND SWINMING POOL for
235 low &s §1,685.00. Cheawick Pools. A, #28, Cheswick, PA
15024, 412-2T4-H400

PLANS, BLUEPRINTS, PROJECTS

25 FURNITURE PLANS. Full instructions $18. HITCHEN,
AR #3, Bracebridge. Ontario, Canada PO8 1C0

TRAILER PLANS: Bulid Yourself, Bawe §. Have Fun,
Sipacify. Utikty Or Garden Model. $3.00, Roann, 7153 Mapla,
Sebasiopol, GA B5T2

DOLLHOWSE FOR 127 FASHION DOLLS detailed plans
lor & simple two slory dolihouse. Send §5.00 fora 5 in 1
dalihoysa, boybes, and desk, saal and garage PROFTTABLE
ot Flea Markets, Sond §7.00 1o: ABC Enginsering. 1731
Blusabird CL, Melbourna, FL 32835

PLAMNS lor Caboose Type Structure for domashic use.
Excellant utitity and (buson. Usable Space. Twelve pages.
Sand Bank Chogk or MO, for $48.95 plus 571.23 PEH, or Add
£3.00 for Bluaprints, 10 PO, Box 3422,
Lacey, Wa BE503.

172 TRAILER PLANS Motoroyche, Utility, Car, Construc-
tion - Strong, Streamiined, good sasiy bullt. Cata-
ﬁ.:.m {Aefundatds). Tag-Along, Box 15107, Sakem, OR

UTILITY WORKBEMCH - Sturdy construction, T drawers, 2
cabingts. $8.05 fod Professionsl Blus-Prnts and instroec-
tions. Steve Gabie, Boo 5400, Incline Village, NV B3450

ARROWHEAD MAKINGII Inexpansive Fun Hobby. Fres
Intormation. Commona Crafis, P.O. Box 5012-M, Central
Point, Oregon 87502

LIGHT BULB SAVERS Don't change anather hght bl in
10 yoar's, Set's of & $8.95 Free ift catalog. Safistaction
Guarsnised. JW Lid, 229 Sputh Juniper, Escondida,
Cadifornia 82025

PROJECTION TV . .. Convert your TV io project 7 Fool

. . Preguits comparable to 52,500 projectons . ., Total

Cost less than $30 ... PLAMS AND & LENS 52185 ..

liustrated information. FREE. Macrocoma-BA. Washingion

Crosging, Penngylvania 18977, Creditcard Orders 24HRS.
[215) T38-38TH.

COMPLETE In-ground saimming poal kils from 51595 00,
Frea Brochure & Prca Lists. Burnedt, 341 Hillard Aoad, North
Litte Rock, Arkansas 72118

SAVE MONEY! Stop Water Hoater Roeplacemant! Dedails

$1.00 [Refundable). Enerprises, 1331 Missouri, Longmand,
SO aas.

4321 Catalogs Listed. Sowrces for Anything! $5.00
Dirachory, Box, B2452N. Atlants, Geongia 30314

[Continesd on next page)
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DO IT YOURSELF
m
HOW to clean pnd service your VCA. Step by step video

Tape. B0 minutss. Specity VHS/Bata $21.05, Visa/MT, Amex
aceapted, Salco, 310 Mesa Verde Ave., Palmdate, CA 83550

EQUITY PROTECTION - Buying, selling, renting, building.
MNew PROPERTY MSPECTIONEVALUATION KIT. Details
SASE: CDC, Suila 56-14 DeplPM, Andreas, PA 18211

ARTS, CRAFTS, SUPPLIES

CLOCK WORKS. Wood ciock blanks, rockhound sugp-
plies, be buckles, cut stones, sic. Wholesale cataleg 25¢.
Eloxite Corp.. B0G"2 10th Streat, Whaatland, Wyoming 82201

ANTIOUES, RELICS; INDIAN GOODS &
CURIOS

FREE List to Saricus Collectors. 30,000 Indien Artifacts,
Pols, Spears, Axes, Slale, Beadwork. Caddo Trading, Box
669, Murfreesborn, AR 71558

INDEAN Realice List 50¢. Identification Guide Book $11.44
Arrowhead Samples $20.00. Secrist's, Dearfield, MO 84741

MILITARY INSIGNLA, ETC.

UG, MILITARY INSIGNLA Large Catalog. $2.00. Saunders,
Box 3133PM, Naples, FL X38038-3133

STAMP COLLECTING

STAINED GLASS SUPPLIES: ENCITING SUPER
CATALDG-PM 53,00, CORAN-SHOLES INDUSTRIES, B09 E.
SECOND, BOSTON, MA 02127,

QUARTE CLOCK MOVEMENTS--digitals $1.50, apoxy
ramin 516.00 gation, fod prints 35¢, music movements §1.40,
complete clock kits 38 50, components, plans—much more!
53pqg. wholesabe calalog $3.00 {cradited). Steebar, P.O. Box
4EAP, Andover, M O7E21-D463.

STAINED OLASS Suppbes. Complete catalog $2.00
Sunshine Glassworks, 3690 Harem, Bulfalo, NY 14215

“GETTING Siaried in Stained Glass.” §1.00. Whittemors,
Box 30857, Hanover, Mass. 02339

CARTOONING, COMMERCIAL ARTS,
SIGN PAINTING

50 YEARS O fifteen ditfarent United Siades, ovar fifty
yoars old-Z5¢ with approvals. Jaxon, Box G11-P. New
Rocheila, New York 10804

350 DIFFERENT COUNTRIES] Frea Packel Pricalial. King,
Box 101, Smithileld, Penneylvania. 15478

FREE Packel Request Worldwese Approvals. Carral
Stamps, 124 Gale Place, Aivardase. MY 10463

FREE Calslog Free! Big Bargain Catalog - New edition
liating thousands of bargaine mcluding LS. and BNA
slampas, packets allbumae, ccessaries and supplies. Also fine
stamps from our approval service. Buy only whal you lika.
Return balance promptlyl Thank you Jamesiown Stamp
Company, Dept. EG7PM, Jamasbown, NY 14707,

FREE 25 World Wide Stamps Plus Fres Catalogue With
Crver 2,000,000 Stamps. Mo Approvals. Jefferies, 3480
Middbabelt, Wasl Bloomfield, MI 48033

CARTOON for Fun and Money!!! Free Booklet1l Cartoons,
Bax 406144, Detroil, Michigan 43240

LEARN Sign Pamling, Pin Striping. Free Calalog.
Kaulmann Company, Cenlertown, Missourn 65023

NEW! “CARTOONING FOR BEGINNERS INSTRUCTION."
Calalogue! Sarmples! $2.00. Hasrs, Box 1567-5, Ponland,
Oregon 97207

MODELS, MODELS SUPPLIES

FIRING CANMON Model Plans CATALDG $2.00. GREEN-
PMST, Box 882, Shalimar, FL 325780882

50 DIFFERENT Oid LS. betwean 1881 and 1939 - $1.00. Ed
Roush, 423 Shepard, Manstield, Ohic 44507

FREE Gif With Firsl Purchase. U.S. Approvala And Wanl
List Senace. 20¢ for Handling. The Stamp Boutique, P.O.
Box 456, Madsson, M. 07940

OLD LS slamps on approval. Sherman, Bax 15355E,
Philadelphia, PA 19111

“INVERTED ERROR™ + 100 Different United Siatas, S0¢
with approvals, Luray, PO, Bax 7088, Siver Spring, MD
20007

200 DIFFERENT Canada 51.00. Workdwide approvals.
Cwabephil, Box 68, S1-Jarome, Canada JTZ 5TT.

RADID CONTROL Airplanes, Boats, Helicopters, Supplies.
Big Duscount Catatog $5.00 (Refundabie). Modelars Supply,
Box 310P, Eclectic. AL 26024

TOYS, GAMES, KITES, PUZZLES,
NOVELTIES

WOOD TOYS, FURNITURE Plans, Kds Calalog $1.00.
Birite Wood Treasures. P.0. Box 15356 Milwaukes, W1
532150058

MAGIC TRICKS, JOKES,
VENTRILOQUISM

WORLD Wide Stamps mouribid in books on approval 2¢
and up. TRUST STAMP ., P.O. Bax 100-P,
Jamaica, NY. 11435

FREE! Surprise Collection with approvals. Gould, Box
TE0128, Patakema, CA 94975

OME! Twol Threa! Cant Stamp Approvals, Fegardiess
Catalog. Kioster, 4164 52nd St, San Diego, CA 92105

FREE Worldwida Packet. Penny approvals. Froehiich, Box
1770w, Fine River, W1 54965

BARGAIN 100 World-wide Stamps 25¢. Quality Approvals.
A. Parier, Box 143, Wesl Brookiietd, MA 01585

FREE! World's Leading Movelty Catalog. 1600 Jokes,
Tricks. Science. Sports, Hobbies. Johnson-Smith, F-01,
Bradanton, Fla, 34203-3798

LEARN VENTRILOGUESM! Guaraniesd Insiruciion,
Supplies. DUMBMIES. information Free! Maher, Boo 420-PM.
Littlaton, Colorada 80160

FREE!  Insider  Magic  FAepor.  MAGECIANS
INTELLIGENCE, 3380 Sheridan, Amherst, MY 14226

FREE Magic Caialog. Encloss S0e Postage. Winkler's
Warehouse O Wonders, 24 J Doyle Road, Dakdale, CT
8370

100 Diferent U.S. 25¢, Approvals. Bradiey, Box 425P,
Midlothian, VA 23113

COLLECTIBLES, Bird, Duck & Wildlite Stamps & Printh.
Free Catalog. Depot, Dept. 005, Sullvan, IL 61651

WS, B commamoraisve plate biocks or 30 mint Commamao-
ratives §1.001 Approvals. Gordon Davison, Contoocook, M H.
iz ]

FREE Worldwide Packat Aprovels. REVA Sales, Box
11780, Phoenix, AZ 85061

1000 Stamps £2.95 - Guarantesd Warth Owver £330 at
Standard Calalog Prices! Money Back H Mol Dedighied.
Approvals. Kenmarae, OT-106, Mdford, NH. 03055

HOBBIES & COLLECTIONS

MAT & Historical Military Codlectibles. FREE calslog.
HMA, Box 1808P5, Lateyetts, CA 54545,

MILITARY Medals Calalogue $1.00. Subseription Yearly
£6.00. Vermon, Box 1387PW, N. Baldwin, NY 11510,

ANTIGUE Piastic Alrplane Kits. Send tor ls1 $1.00. GAC,
3528 Wesi Boynion Beach Bivd, Boynion Baach, Fla, X438

DECALS, EMBLEMS, PATCHES

CUSTOM EMBROIDERED EMBLEMS, PINS, DECALS.
Froa CatalogQuotas. Rush Sketch, Stadr, 61P Jame. NY.C.
10014, [212) GFS-2293

134 POPULAR MECHANICS

ALUSTRALLA 50 MFFERENT BEAUTIFUL COMMEMORA-
TIWES 10¢. Approvals. Pance, POB 3041, Wenchesler,
Winginia 22601

ESRAEL 15 Ditferent 10¢ Approvals. Sam Charen, Box 568,
Debray Beach, Flodida 353444

FREE, LS. Mint pictorial sat complete. Mint approvals
ineluded Hidebrand, Box 4857, Santa Clasa, California
B5054

FREE 50 Canadian stemps with approval request. Briner's,
P.0. Box 5807, San Mateo, Califormia S4408

WOW! Al Differant Gesmany -25¢ Super colection of
genuine Genman Commemoratives, Definitives, Alrmails,
High Valuss. Free Big Catalog. Also fine stampa from our
approval service. Buy what you like. Return balance prompt-
ly! Send 25¢ ioday! Thank you. Jamesiown Stamp Co., Dept,
ASTPM, Jarmestown, NY 14701

COINS, TOKENS, CURRENCY

CLAY POKER CHIPS, Cassne quality, welgh 9 grama, ail
colors. Specify quantity and color(s). $25.00 per 100. K A K
Enferprises. Dept. A, P.O. Boo B335, Herhat, CA 52343

BINOCULARS, TELESCOPES,
MICROSCOPES, MAGNIFIERS

DISCOUNT OPTICS Bushnall, Steinar, Nikkon, many oth-
ers. USA Warranties. FREE Catafog| Optical Advantage.
Bax 32791P, Pikesville, MD 2208 (304) 653-3306.

NEW MULTIFUNCTION BINOCULAR! See and hitar your
tewarile aport. Aush SASE 1o: 5&J Enterprises, Box 187P,
Hamesswills, Oh. 45130

PHOTOS £ PHOTO SUPPLIES

w MAGHETIC Calendars. Detills Mini
. Depl.C, Box 2733, Lynnwood, WaA S803T-0805

Y5, SONGS, MANUSCRIPTS

POEMS, Songs Wanled, Free Recording/Publishing
Broadway Music Productions, Box TA3BFPM, Sarasola, FL
33I5TE

FREE SONGWRITING SUCCESS BOOK! Top Racords,
Bax ZRS05PM, Nashvile, TH 37202

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDIONS, NEW, USED. Eleciric, alectronic. Corde-
voxs, concedinas. Bution Boxes. Hohnars We Buy. Sail.
Trade. Exchange. Ropaic, Tune. 50 Years Experience I
Deslers uravailable. Call or Write Sor Brochures, Master-
cafd,  Wisa And  AMEM Accepled  CASTMGLIONE
ACCORDION, 126844 E 7 Mila, Datroit, Ml 48205, 313-527-
15951 -800-325-1832,

PIANOS, PLAYERS, PUMP DRGANS. Rabuild and repar,
Catalog of "How-To" books, 5200 (refundable). Vestal
Press, Vestal 11, New York 13850

INTERMATIONAL VIOLEN COMPANY, Catalog for instry-
mant makers, repairers. mported lonswood, 100ls, varmish-
B8, pans, BCOAESOFES, ShnQS, Cases. EurDpean instruments,
bows. Assamble yoursall winlin and guiter kits. Catalog $1.00
includes 10% discount certificata. Depl. HY, 4026 W.
Belveders Ave., Baltimaon, Md 21215,

WVIOLIN, GLNTAR, etc., making malenals, Bccessories,
books. Catelog, $1.00. Inemational Luthiers Supply, Box
SB03ET, Tulsa, OK 74158

ACCORDION Top Brands, Cordowon, Buy Direcl Tremen-
dous Discounis. Trades accepled. Free brochure. PM,
Accordion-0-Rama, 18 West 19th Strest. MNew York, NY
10071, Finona 213-675 6063,

LEARN music instantly! Teach yoursedl courses. Amade
your friends! Cataleg Davidsond, GT27TPMM  Maicall,
Shawnea Misslon. Kanaas 66204,

INSTRUMENT Kits! Build Appalachian and hammenad
dulckmers, bangos, maridoling; even harpa, harpaichors.
Free Catalog. PM Hughas, 4419 West Colfax, Denver. CO
BO4

SELF IMPROVEMENT

YOU Can Cuit! How- To Cult Smoking! 53 May
Entevprises, Box T08-PM. Grandville. Mich 48418-0708

CAMADA. 100 Differant 26¢. Approvals Oroszhy, Box 1-C,
Samia, Ontano, Canada NTT-THE.

OUR approval customess sy, QREAT SELECTION,
GOOD PRICES, SEND MORE. sham McConnell, Box 85,
Mutting Laka, MA 01885

ENHANCE IDENTITY, SUCCESS, SKILLS, CHARISMA.
Details froe. Graham, David, Williem Associxtes, P.0. Box
7342 Bloomliald, Conn. 08002

[Continued on next page]



SELF IMPROVEMENT
. (Continusd frym preceding page)

CONTROL YOUR PHOBIAS. Don't ket fedr cause you Lo
panic. Informative booldal. Detalls Phobia, Box 388184,
Chicago, IL 60638

EDUCATION & INSTRUCTIONS

RADIEETHESIA, Radionics, Dowsing ESP. Courses and
Equipment [Mlustrated Catslog $1.00 (refundabie) Estab-
hshed 27 years. Depl. PMA, Bruce Copen, Highfield,
Damnahill, Sussex, England AH1T TEX

EASY-CAD, Learn aboul compuler-aided-drafting Fres
intorrmation. CADTECH INC.. Dept. PMBET, 31 Onalda Streat,
Pawlucket, Rhode Island 02880

BRAIN BOOSTER TABLETS! Mew! Powarlut! Genbus 1-2-
3! Fres information. Advanced Leaming institute, Drawer
12810-LAB2, Jackeon, MS 39235

| Amazing resulls guasanised]
info. EDEMP, Box 1462, Glendora. CA 91740

HANDLE YOUR OWN LEGAL AFFANRE. Ba a Paralegal
Accradited Aflosneey Instruction. Home Siudy. FREE CATA-
LOG. Southern Caresr Instiute, Drawer 37PM-Z158, Boca
Raton, FL 33427, (305) 358-2522

OBEY Jasus Inclede Acts 2:21-47. Track For Prinding
£1.00. 1127 M.E. Fifth 5., Owcala, Fla. 32670

EXTEMBION And Fosl-Greduate Awards in Philosophy,
An, Science. Botanic, Medicine, Homanpathy, Radionics,
and cthers. 30 subjects Curticular free (airmad $1.00 nefund-
alile). Regisirar, Sussex College of Technology, Hightield,
Danehill, Susaax, England.

DETECTIVE Profession. Easy Home Study. Fres Lapel pin,
cartificate, fulura. Professional Investigator Training Schood,
Dept. GP, PO, Box 41256, Los Angales, CA S0041

MVENTORSI DEVELOP! PROTECT! MARKET! Your in-
wen lon—Handook just published—Datalls fraell! Corbin,
3380 Shovidan, Suite 143-F, Amhberst, NY 14286-1439

HIGH SCHOOL AT HOME, MO CLASSES. Low manthiy
payments Infermation free. Our 90¢h year. Call 1-800-228-
5600 or writa Amarican School. Depl. #345, 850 E. 5Bth 5t.,
Chicago, 11, BDEIT

EARN YOUR COLLEGE DEGREE AT HOME. Fros roveal-
ing detads KENBAM, Box 1383PMA, Far Rockeway, New
York, 11691

CONSTRUCTION WORKERS Learn Painting Estimaling
$5.00, Duncan, 101 Lakondas, Sarta Barbara, Calif. 83109

EARM $45. DR MORE PER HOUR after learming Fuano
Tuning &l homa. Accrediled membar N.H.5.C, Aubray Willis
Schoal, 301 'W. Indian School #111, Phoenixz, AZ 85013 -
(600} 268-1640

BECOME A PROFESSIONAL REAL ESTATE APPRAISER.
Corlification Fram American Socisty Of Professional Ap-
praisers. Home Study Or Classes, Allania, Los Anpeles.
Instruction By Protessionals. Frea Information. Mational
College Of Appraisal. S00-223-4542

FREE help for Inveniors! Mo charge for recording forms
and evaluation, Affillated Inveniors Foundatson, 501-8 lows,
Colorado Springs, C0 80808, or Toll Fres 1-800-525-5885,

MVENTORS: Free information on offaring your invention
for sale. Kessler Sales Corporateon, C-5-F1, Fremont, Ohio
43420

JOIN National Institute For wentors. Deteils - P.D.
Digtributoes, ng., Seneca, 5.C. 296751465

IMVENTORS! Can you palent and profil from your idea?
Call or write for your free information pachage. Ower &
decade of  sarvics AMERICAN  INVENTORS
CORPORATION, 82 Broad Sirest, Dopt PM, Westhield,
Massachusetts D1086. 1-800-328-5858. In Messachupitts or
Canada call (413) 568-3753.

250,000 INVENTION LICENSING Expart's technsgues,
super CONTRACT. MILLIOMAIRE irvemorns’ secreds. Fres
details. INTECH, 859 Box 34060, Saattie, Washingion B8124

UNIGUE POSTER shows pathways io sucoesa 17 X 22,
bl color. Frem Detadls. Innomark, PM1, 1330 E&2d,

Mi pokis, MK 55420

WORLD WIDE COLLEGE OF AUCTIOMEERING, INC.
Since 1931 Term Soon. Fres Catalog. COL. GORDON E.
TAYLOR, Box 948, Dept. 19, Mason City, 1A 50401, 515423
5242,

WERCHAMT-S5eaman School World Travel. Aoom Board
Tultion Paiki. Fres Information. 116 14 St #C, Manhattan
Beach, CA 90265

PFLANG TUNING PAYS - Piano tuning - Electronic argan
sarviging. Learned sasity at home Fres booklel. Niles Bryan
Schoaod, P.O. Box 20153, Sacramanta, CA 85820

L-EARN Clock Repalr, Enjoyable. lucrative. Froo Details.
Sohosl of Clock Fepair, 313 Comaiboul Wy, Am. M,
Awendaw, SC 20429

AUTOBUGGESTION.  Sleep-lanrming  hoadguariins/
Tapes, records, books. Ghgantic calabog ires. Ressarch
Association, Box 24P, Otympia, Washington 88501,

UNIVERSITY DEGREES By Madl. Accredited Bachslors,
Magters, PhD'a. Free Facts Revealed Coresrs-PMD, Boux
ATOBAE, Tulsa, OK T4147

LEARN Auctionsering - Free Calalog. Mashwille Auction
Gchool, Box 2026, D-4, Columbia, Tennesses 284022026

EARM MORE IN 80 DAYS. Fres 1087 catalogue describes
200 success proven cormespondence Diploma courses
Granton Instituie, 2834 Adslaide Sires! Wesl, Toromo,
Canada M5H 1¥3

FARALEGAL GRADED CURRICULUM. Approved in
depth training by comespondence BLACKSTONE SCHOOL
OF LAW: 100 years of legal training. Write for lree catalog.
P.O. Box 7908086, Depd. PM, Dallas, Texss T53TH

D0 YOU EMNICY WORKING WITH CARST You Can Have A
Secure, Good Paying Futume in Automodive Elecironics
Financial Aid is Avaitable. Call VT (713) 856-0010 NOWI

BECOME an Elacironic Or ¥idao Technician in only 14
maonths. Financizl Ald, Placement Assistance and an Asso-
cistn's Dogres. Call Now! [214) 263-2613 Dallss, [213) 585-
1660 Lomg Bamch, of (713} B56-0010 Houston. VTI

LOCKSMITHING, LUniversal Schood of Mastes,
Comaspondence and Shop Training. Box 214852PM.
Sacramantn, CA DSE21

COLLEGE SCHOLARSHIPS Avmilable! Everyone Eligible,
Guararteed. Free Inlo Packel. Shelton Associates, Box
9016-PM, Mewark, W 07104

EMPLOYMENT INFORMATION

JOBS, CRUISESHIPS, TUGS, SHIPS, RIVERBOATS, OiL-
RIGE: Women-Men., Work month-Home month, USA 4+
Owarssas. Information $3.00. Marina Employmend, Box 207,
Cenviral, IN 47110

WORK IN AUSTRALIA Excellent Fay and Conditions,
Australians are Warm and Friandly, State Age-Skills Send
§22 50 Australian Funds FUPosiage-Processing Bell Housing
Growp, P.O. Box 7B, Mocloolaba 4557 Qld., Australia

ALASKA Employment Bulletin: Send $3.85 to: AIMS, inc.,
2212 Arcedia Drive, Anchorage, AK BE51T

HELP WANTED

GOVERNMENT JOBS §16,0480 - 359,230/ YR. NOW HIRING.
CALL BOS5-687-6000 EXT. R-20024 FOR CURRENT FEDERAL
LIST.

OVERSEAS ... $25000 - $75000+. Free Raport
Employmant, Box 19780-AW, Indianapolis, N 46213,

AUSTRALIA WANTS YOU! Big Pay' Transportabon!
Nawnst Employment Handbook—E2.00 Internatonal, Box
19107T-AW. Washingbon, DC 20036,

GOVERMMENT Jobs - Thousands of vacancles must be
filed immediately. $17.634 10 $50.112 Call 216-453-3000,
Ext. JBOS}

PATENT AND DEVELOP Your Invention. Registared Pak-
ent Agenl and Licensad Prolessional Engineer. Send for
FREE PATENT INFORMATION Every inventory Should Have,
Richard L. Miller, 12 Parkside Drive, Suite M, Dix Hifls, NY
11746 [516) 4594343

INVENTIONS WANTED

INVENTORS| HAVE AN IDEAT Don't know what 1o do?
Catl AMM for frea infarmation kit Todl Free 1-800-225-5800

HVENTION MARKETING. FREE INFORMATION. REPRE-
SENTING MANUFACTURERS. Patmarl, 77 Fulton, 260,
Financial District, New York, NY 10038

MVENTORS! If you have an invention for sale or licenss,
witle for free bookle! explaining how we can help you.
Keasler Salss Corp., C-5-1W, Fremaont, Ohio 43420

REAL ESTATE & FARMS

LAMND Can Make You RICH! Report Shows How To Begin
Buying And Selling. Satistection Guaranieed, Order Now!
Send $3.00 Plus 50¢ Shipping. Creative Links, 1202 Lo
Oak, PO 1322, Paris, TN 38242

CANADIAN COUNTRY PROPERTIES. Acraages for re-
crealicn, davelopment, Tarming. fishing. hunting, invest-
ment. mingrals, oic. OUR TZND YEAR. Torms avadable,
Titles guaranisad, Catalog airmailsd $1.00. DIGHAM
CORPORATION, Depd. 498, 37D Dunlop St West, Linit B07,
Barre, Ontario LAN 5A7, Canada.

UNITED NATIOMAL REAL ESTATE . . . New FREE Cata-
log! Top real estale valuas coast 10 coast. Full Color Premier
Proparties seclion. UNITED . . . For every type of real
estate! UNITED NATIONAL REAL ESTATE, 4700-PM Belle-
wienw, Kansas City, MO 64112

CALIFORMLA. Lots. Acreage. $40 Down, §40 Monthly. Box

GOVERNMENT HOMES. Delinqueni tax propesy. Repos-
sessions. Call 805-687-6000 Exi. T-20024 for curreni repa
st

¥OUR OWN FISH AND HUNT LAND
LOW AS £30/ ACRE $50 DOWN!

BEST areas for fish and game. Government report mon
fish and game par square mile. TITLE GUARANTEE. BUY-
BACK GUARANTEE. Bought thru ESTATE LIGUIDATIONS
across Canada EASY PAYMENTS. Gel your FREE catalog
HOW1 CANADIAN ESTATE LAND, Dapt. PG, 3089 Bathurs!
Sitread, Suite 303, Toronto, Ontarko MEBA 284, Phone anylime
1-4 16-TR3-3357

FREE CATALOGS - FLORIDA, GEORGLA. Homes. Land,

Bl Pleass Specity State & Propary Pretedad.
BELL YOUR OWN IDEAS. Wa tedl you how, Sand §5.00 o: W:w Biox 36GPM. Gaanesvillo, MO 55655
BEi, PO, Box 20, imperial, PA 15128
REGISTERED PATENT ATTORMEY Reasonabia rates BUY IT WHOLESALE

Edwin Dn. Schindlor, 1523 East 4 Street, Brooklyn, NY 11230,

LEARN Landscaping At Home, Froe booklel. Liletime
Carmer Schools, Dept. A-285 22581 Barry Avenue, Los
Angelas, Califomis 90064,

INVENTIONS Wanted! PATENTVESTMENTS
INTERNATIONAL, 1060 Connecilicut #300, Washington, DG
20036

MOONSHINE Past and Present Send S5 Polygon G, B4
Arnold Ave., W. Babylon, M.Y. 11704

LEARN Facts o Live Better! 100's of reports on How To,
Money, Health etc. Send 51 for catalog. Ocean Publishing,
402 Alhambre, Coral Gables, FL 33148,

REGISTERED PATENT ATTORMEY Washington, D.G
Suburt. Donald A Keftlestrings, 414 Hungarford Drive,
Rockville, Meryland 20850

INVENTORS: Leam how to submif your ideas 1o indusiry.
Cadl free 1-500-808-8050. Canada, 1-800-528-8060. XEI1.

MONEY MAKING CAREER IN REAL ESTATE APPRAISAL
Ir-Home Study Course Pacific State Gollege, 3755 Avocado
Bivd. Div. 414, La Masa, CA 52041, (619) 4478807,

PATENT IT ECONOMICALLY Free details. Licensad since
1958. Rarer Associates, 2008 Fondulac, Richmond, WA
232m,

EARMN MOMEY selling Gold and coslurms pwelry, rings,
watches-Buy Dwecl. 1M Balow Retad Caialog $1.000
Anka-PM, 90 Greenwich Ave , 'Warwick, Rl 02885

FREE 16 page PRINTIMG PRICE LIST, 1 10 5 colors, sheets
o catabogs. Copen Préss, 100 (PM) Barrman 51, Brooklyn,
MY, 11208,

BELTS, Buckies, Kay Tags. Hal Tacs. Jewslry. More
Complete line fast sellers. Big Profits. Complete dealer st
wp. Color cataleg 51.00 (refundable). Anchor, Box 3858-
PMR, Morth Prowidence, Al 02911

(Continued on next page)
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BUY IT WHOLESALE
{Continued trom preceding page)

PRINTING PRESSES, RUBBER STAMP
OUTFITS

WORLDWIDE BARGAINS . . . Imports - Dropship - Close-
out - Gurplus - Freebies - {S1amped Envelope]. Marnees, Box
1T17PM, Highland, ind. 46322

400,000 BARGAINS Balow Wholesale: Many Free! Liqui-
dafions . . . Closeouts . .. Job Lods . . . Single Samples. Free
Datails. Bargainhunters Opporunities. Box 1409-A. Holfand,
Michigan 48422,

VACUUM CLEAMERS “Discount Prices” Mew Rainbow
§498.95. Wirby. Filler Queen, Panasonic. Royal, Oreck,
Datails: ARG Vacuasm Warehouse, BT Barnet-PM, Ausiin,
T TRTET

FREE BELOW WHOLESALE CATALDGS—500,000 Amiaz-
g Bargaing  Photographed!! Exclting  Information:
Invercontinental, Box 16528, San Antonio, Texas 7B218-
O62B.

CLOSEQUT Jewelry & Crafi Supplies (Caialog 25¢)
Aousssls, 107-1631 Dow, Arknglon, MA 021 74-T159

WHOLESALFE 32 page colorful catalog scludes bele-
phones, answes machings, porcalain, toys, sdver. house-
wares, brass leathers, 2600 ibema. Send £3.00 (refundable)
HORTHSTAR WESTERN, 1822"2 Newport, Suite 127, Costa
bepsa, CA 92627

CLOSEQUTS! Discounts' Below Wholesal! Frosbeas!
Information'stamp: DON, Box 20162K, Ferndale, Michigan
4R220

PHILIPMNE DIRECTORY. 6284 ltems Delails. Ludium
Enterprises, 295 Broadway, Orcull, CA B3455

IMPORT DIRECT! Easy' Soma Samples’ Wrila: Samca,
Box 336, Clarksville, TN 37043

YCR'S, TV'S. CO'S, STERED'S MUCH MORE WHOLE-
SALE AND BELOW, Catfalog 52 00. CC Wholesale, P.O. Box
516, Bayonna, N_J. 07002

SINGAPORE, HONG KONG, TAIWAN DIRECTORIES, List-
ing 11,000 suppliers, 20,000 products. Buy dimect. Informa-
5o §1.00. Mernck Distributing, Box 2746, Marrick, WY
11566

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

CASH PAYING OFPORTUNITY SEEKERS! FREE informa-
tion Fast® Gragg Luhring, 5886 La Jolla Bred #2174 La Jolla,
CA G337

FREE Brochura, Lowast Priced Buyer Lists. Zip Coded,
PeeliGtch. Many Categones. Delvery Guaraniesd. Eva Lists
Dept 200, Box G081, Torrancs, CA 90504

FREE sample of mailing lists thal get resulis! MeCann, 32
baine, Carleret, NJ 07008

NEW MAMES MONTHLY! MIXED STATES AVAILABLE!
IMMEDIATE SHIPMENT! Adhesive Labets, Compularized -
Guarantesd Opportunily Seekers 200815 500525, 1000/
$40. Crhers. ADVON, Drawer B2, Shelley, 1D 83274, VieaMic!
AmEx 1-800-952-3856.

FREE Mailing List Consulistion. Details. GOC-42P, Box
1907, Stwsart, FL 33404, [305) 334-5205. 1-800-554-5478

TYPE Fonts, Hand Prnfing Presses, Hot Stampers,
Supplins. 120 Pages. £200 Deduciible first crdar, Acme
Type, 1720 N. Marshiield, Chicago, B0622

MAKE rubber starnps—big profis. Comphete supply and
equipmen catalog wilh instrections. $1 deductible with
ongar, Sia0 Stamg Supply, 1720 N, Marshfiesd, Chicego
GOGZ2

TYPE for printing. Catalog $1.00deductible 151 ordes.
Quaker City Type, AD. 3, Box 134, Honeybrook, PA 13044

LEARMN The Auctionsers Chant For Fun or Profit. Easy
Mathod Audio Tape & Lilerature. Sand 31495 To: Pionesr
Auctionsers Enl, PO, Box 915426, Longwood, Fla 32781
5426

BECOME A CONSULTANT OR EXFAND YOUR CURRENT
COMSULTING BUSINESS! Harardous chemical satety brain-
ing and consulting has unlbmited podental, no preyious
exparence necessary. Cur software packape and vedeo
lapes provides all you nead, Call CME. Ing. 312-T78-1700.

REPAIR lawnmiowers Inousands of parts apd toots whole-
sale list 50¢ Eltwanger's, PM. P.O. Box V, Porl Jervia, NY
12T

BARCO Type Founders. Type and Rubber Stamps cata-
logue. Mail 52.00 refundable on first onrder. P.C. Box 1011,
Bansenwille, 80106

YOUR address printed on gummed and seif-stick tabels
Send SASE lor circular. Barbara's Madbox, Depl. PM. 1200
Robert Hardeman Ad. #£24 Wintervifle, GA 30883

PRINTENG Presses, new and wsed supplees. List 50¢.
Turnbaugh Printers Supply. Mechaniceburg, Penna. 17055

PRINTING SUPPLIES

CUBCK Copy Printing. Low Prices. Write: Nalionwide, 614
Morth Main. Bloomington, llinois 1701

GIFT SHOPPING

DISTINCTIVE gifis. Frae catalep Mannatte Hall's Nook,
13778 Guerna Hill, Guarneville, CA 95448

CLASSIC CAR SET 1907 Peugeot, 1912 Simplex, 1506
Folis Royoe, 1810 Model-T-Ford, 1801 Feat, 1514 Prince
Henry. 2% bong handpainbed, casi metal, hagh-lmpact
Plasise. $8.95. plus $2.40 Handlng. "FREE" gift calalog. JIM
HAMMOCK INTERMATIOMAL, 121 South "E. " Sireal, Yale,
Oklahoma, 74085

CLOCKS. WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jowalry, Gold Teath, Rings,
Dimreonds, Waiches, Sibeer, Platinurn. Mail Articles Today.
Frae gitt with Information. Chicago Gold & Pracious Metals,
10 South Wabash, Dept. 158, Chicago. G060,

SWISS WATCH REPLICAS! Whnodesaler! Exact Dwtails!
Warmanty! “LABOR DAY SPECIALI" (404) 963-3USA

TAKE MO CHANCES. Daa! with oldes!, most raliable firm
in ald pnld business. Established in 1834. We buy Gold,
Siver. Platinum, Diamonds, Highest Cash Free Information:
Rose Indusiries, 23-A East Madison, Ghicago 60602

CLOCKWORKS, wood clock blanks, rockidund sugples,
bedt buchles, cut stones, etc. Wholesale catalog 25e. Eloxite
Corp., B0EY: H0th Sireet, Whealland, Wyoming B2201

CLOCKS, MOVEMENTS, ACCESS0RIES (German). Free
catabog 1-B00-558-2674. Instrumeants Services, Depl PM.
433 So. Asch, Janesvilla, Wi 53545,

HOT list - many categaries. Cradil card orders 1-800-843-
07551-515-232-6780. List, Box 1033, Ames, 1A 50010

MAMES! FRESH, HOTLIME. DELIVERABLE LABELS!
GUARANTEED! QUALITY PRICES! 1-{BO0-BS2-8405.

FRESH HOT NAMES!! OPPORTUNITY SEEKERS. Pesl/
Stick Labels. Zip Coded GUARANTEED DELIVERABLEI
5007520, 1000535, 20007850 JA EMerprises. 808 Brianwood:
PME, Viciorla, Taxas 77804

HMGH QUALITY Mailing Lists. guaranteed daliverable,
send for FREE details. Marshall Gilbert Co., PO, Box 12925,
Seatthe, WA 38111

PROFITABLE Computarized Madling Lists. Guaramsed.
JIMCD, Box 216, Brimfiedd, IL 1517

OPPORTUNITY SEEXERSMLM MAMES. FREE SAMPLE.
Venlune-LP, Box 336, Riveera, AZ BE442

INCORPORATE without lsgal feos! Fres booklet iells how,
includes torma Call Harvard Busipess Services, now BDOD-
J45-C0ORP.

REPLICA Watchas, Fres! High Quality. Low Prices. JLI's,
Box TM2T, Depd. PR3, Houston, TX 77273

COLOMBIAN EMERALDS, Marvelous Personalized Gitt,
Fabulous nvestment. Free Informalion; GREENSTAR, A. A
A5384, Bofota-Colombia

TAEASURE—Locate oguarter mile away with wltra
sensilive lpcator—brochure frea. Research Products, Bow
FRTO-AMC, Tampa, Florida X688

GOLD Panning Guaranised , Map, Detadls, §4.00. Quakiron
Metwork, Bax 48044, Derwvar, Colo, 80202

PROFITABLE OCCUPATIONS

FREE Informabion Starter & Alternator Rgbuilding. Box
472, Saymour, T 3TBES

PLASTERCRAFT ... Profitable Home Business 2000
Molds Avallabie. Delails. Lynnetie. 62510 Menipark, Manlor,
Ohio 44060

RUBBER STAMPS

RUBBER Swamps Catalog $2.00 Refundable. Crispin's
Stamp Shop, Box 3533, Davenpont. lowa 52808-2533

136 POPULAR MECHANICS

FREE Brochunes. Repasr abr conditioning, Refrigeration.
Tools, Supples, full ingtructions. Doolco, Inc., 11252
Goodnight, Dablas, TX 75229,

FT. SMITH Auction School, Fi. Smith, Ark. 72800 Residen
& Home study. Veleran Approved.

LOCKSMITH will guide you inlo bushness with new book.
Send stamp. Lockratt, 206 Hamitton, Winona, MM 55287

SALESMEN-DIST.

WMAKE EXTRA MONEY DURING YOUR SPARE TIME| Eam
wittkly commissions showmg our guciting line of Calendars,
Pans and other popular Adveriising Gifts. Prompt, personal
service from AAA-1 Brm. Owr T8th yaar. No experisncs
necesaary. Mo invesiment or collections. Set your own
hawrs. Full Time Potential' Write fo Kevin Peska, NEWTOM
MANUFACTURING COMPANY, Dapt. EFMCE, Newton, lowa
BOR0A

EARM = £50,000 ‘year, full or part time sedling MINIPRINT
world's smalles! gilkscrean primer bor logos sire hall of 3°
circle on flat sursce, every business a potential Conlact.
Fairwater Lid.. 87 MarigVictonn, Candiac, Quebsc, JS5R 163

AGENTS WANTED

WITH Mason Shoes, pay day |8 when you wanl it! Take
oroders from friends and meighbors. Walch your business
busild, without risk or invastmant, Gall Toll Free 1-800-826-
T000. Agk for Ext K-436 In W 1-B00-472.7003, Ask for Ext. K-
A36. or write Mason Shoes, K-435, Chippewas Falls, W) 54774,

IMPORT-Expon opparunity, prolitable world-wida, mall
order business from home, wihout capaal. We shap plan for
na resk examinabion, Expenence unnacessary. Free Repor.
Mallingar, Dept, AZ70E, Woodland Hilks, Calitornin 91387

ARAB BUSINESSMEN have money 1o buy & imvesl. Top
fimgers lees pald. IMEA, TATPM1 Box 3574, Newpon Baach,
Ca 93663

GUARANTEED! $1.00 Pound from "Junked™ tires! [Send
Stamp). LeValleys, Fountain, FI. 32438,

FREE DEALEASHIP-SELL MAILING LESTS! Complete pro-
gram freal PCW, Box 1302-PRS, Valley Btream NY 11582

LFNLIMITED INCOME POTENTIAL Sponsormg Mullilrel
Dstriputors by Madl, FREE Tape Holline Reconging (414) -
TEA-6448 Dickinson-PMEET, Box J7775, Milwaukes, W1
S5X237-0T7E

HARD WORK Yas, Earn 350,000 Pius. FREE nvformation
On Mew Conatruction mMeror Gleanng, Home Based, Fam-
ily Business. Book And Video Awailable. Dr. Doo. Route 2
Box 480, Cueen Croek, AZ 85347

FS0.000,00 NOW! Wi will show you how o maks
£50,000,00 for twe hours work. Sand $1.99 ghippinghan-
diing: Inemational Marksting, 4325-FM N. Norihgate D,
Oak Harbor, WA B827T

FINALLY!! Complete. Comprehensive information on
many Spectacylar home business opportunities! WE WILL
GET YOU STARTED! WRITE TODAY! Share Data
Pubishing, 5311 Wasena Ava., Depl.A, Baltimarne, MO 21225

UMLIMITED EARMIMGS! Mail Our Burglar Alarm Adwer-
tisements From Your Homa! RTM Merchandising, Box 527,
Tylartown, M5 JH6ET

START MOMEYMAKING WODDCRAFT BUSINESS mak-
mfy “Eady - Quick” loys, gilts, novellies. Free details
Williamas, 3600 L San Sebastian, Twcson, AZ B5T15

FREE Stariers Kitf Increase Your ingoma, No Purchase)'
Inventory Fequired. Home Busi 1484 |
Atlania. GA 30307

S,

MEW axciting ways 1o stad your own business. Make
money and bacome Independant. Rush slamped arvesopa
Lo ALL Workd Trade Company, Box 3315 Dept. 29, Carolina,
PR DG,

STOF Thinking About Your Own Business. Start it Now!
Bookworm Publications, P.0. Box 2240, Florenos, AL 15850

{Continued on naxt page)
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SCRAEEM PTINT T-BHIRTS. Inexpenaive kits. Fres Details.
T-Printer, P.0. Box 23891 {GC), Tempa, FL 33623

HCREASE Your Income! Armange loans, leases, olhar
financial sarvices through netionwide brder networs. Pres-
tigious money business, fullpart-lime. Top Gommissions,
complete raining. conlinuous support Fres details by
alectronic mail! PFA, Box 637-F. Dana Poind, CA 52629, (T14)
240-0405 X100-P

EARN WHILE YOU LEARM. Repalr Hydraulic Jacks. Free
Dgtalls. Hydraulic Jack inc. Dept PMC4. P.O. Box 18,
Accord, NY 12404

PLANO Tuning quickly leamad with horme sludy courss.
Diploma granted Amevican Tuning School, 17050 Telfer
Dirive, Morgan Hill. Calif. 85037,

TAKE Catalog Orders Wa drop-ship 2855 best salling
spacigsly products. Lowes! bafow wholesals prices, Immeds-
ala delivery, Speciacular home business opporiunity. Fres
Book. SMC, 3401 D Sobo Avenwe, Dopt. 2081, Chatsworth,
CA 3114001

EASIEST 7 BUSINESSES STARTED WITHOUT MONEY!
Frea informaion: Havisham, Box S080-M, Poland, OH 44514

MAKE BALLOON ANIMALS. 5400 Weekends! FREE
SAMPLEEWSTRUCTIONS: Funryman's - PMTE, Box 250,
Alaxandria Bay, New York 13607

LEARN AN EASY - WEALTH PRODUCING BUSIMESS
FREE Dotasls. Tadd And Company’. 3278 Curry Rd.,
Mahopac, MY, 10541

§1.000 WEEKLY FREE BOOK Home Maidorder business.
HAA, RZ-E3SP, Bowling Green, MO 63334

ASSEMBLE PRODUCTS AT HOME. Many opporiuniiias
paying High Weekly Profs presently available without
ivwastmant. Write: Busingssas, 828 Brighton 1¥h, Brookkyn,
Hew York 11335

10,000 MONTHLY Teking Photographs at Home! Call
racorded messape: (M3} 674-8155

ASSEMBLE Electronic parts. We supply companants and
instructions. Mo experience. no selling, guaranbesd pay-
ment. Write: SouthTech Ebecironics, Bow 28217P, Kenneth
Ciry, FL 33708

MAKE YOUR DREAN COME TRUE. EARN §80,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHIELDS NOT
REPLACING THEM. CALL TOLL FREE 1-800-826-8523 OR
WRITE: THE GLASS MECHAMIX INC., BOX 17683, PLANTA-
THOM, FLA 33318

UNLIMITED INCOME GUARANTEED! Profitable Horma
Businessss! Easy To Sier. Low Investmant! Free Informa-
bign:  Ppllard  Enderprises, 2581-PM-6  Countrywood,
Groenville, bs. 38701

WRITE a song - SELL it? Delads free. Graham, David,
Willkam Associales, P.0. Box T342, Bloomfiald, Conn. 08002

PROFITABLE GOLD FOIL PRINTER, Personaiize biusiress
carda, pencila, malches. Free details. Godd, P.O. Bax 245856
(GC), Tampa, FL 33623

STAY HOME AND MAKE MONEY! Hundreds of profitable
plans. Free information. HiYl Marketing. 105-M Station Rd.,
‘Wesimoneland, NY. 13490

IMPORT! Pamphlet with Hundreds of Products and ovar
160 Addresses of Companies from the Orent. Sand 35 To:
Dl P.0. Box 843, Pearland, Texas 77588

BATHTUB REGLATING, product sakes, service and braia-
Ing. Call Unigue Coatinga Corp. (404) 3450072

EARMINGS Unlimited! Mall cur burglar alarm advartise-
ments from home! RBM Merchandising, Box 58314,
Chicago. Hlinos 60659

MAKE HOMEMADE BOOKLETS. I'w earmed $187.000
with mine. Frog¢ information. Falcon, PO Box 1033,
Gatlindaerg, TH 37738

$40,000 ON V3 ACRE! Mew Hydroponkcs - wseapensive,
pleasant, practicall Free Information. Aobin's, Box 1214,
Franilin, TH 370651214

VINYL'S Whara the money |8! Professionally rapair. refin-
igh, recolor turniture, cor lops. Quick. enyy. Two small 20
jobs & day earr you $1,000 & month. Homes, cank, offices,
resisurants, unlimiled customers. Stan sarning after a lew
deys practice. Deails free. YIP, 2007 Monirose, Chicage,
B0E1E

RECYCLE METALS. MO, NOT BEER CANS! Easy $458
weakly! Free information. Aecycler, Box 1214, Franklin, TH
IT0as-1214

14,947 HONG KONG-TAIWAN Products Samiall lols.
Some samples irea. Harbor, Box 1719PWE, Yuba City, GA
a5e62

§$1,000°5 WEEKLY!! MAILING FROM HOME! immediate
opporiunity! Century Publishing Company, Box 2B55FM,
Danbary, CT DBE1D

RECOMDITION BATTERIES! Easily Earn Hundreds Wisek-
Iy. Untold Secrats Frea Informaton. Batbary Outlet, Box
3000, Hickory, N.C. 28500,

$40 - $10AHOUR. Amaring breskihrough process re-
stores BumedCulDamaged Counleriops WITHOUT RE-
PLACEMENT. 2 hous'day aarn £30,000year. Millionas aof
apariments, homes pay profils immediately! Free informa-
tion. RENEW, Box 8900-PC. Vancouver, WA 38564

MAKE MILLIONS MANUFACTURING BATTERIESHN Sup-
plias available. Everiast, Bon 365, Bogota MJ DT80

MAKE MONEY WITH YOUR CAR! Start your own busi-
ness. Complels delalls - $3.00. |deal Gits Company, Box
4104 Janesville, MM SE048

PROJECTION TV .. Make $88's assambling Projectors
... Results comparable 1o 52500 projecions . ..
Todnl Cost Less Than $30.00 . . . PLANS, & LENS & Dealers
informntion $20.50 ... llusirated information FREE | ..
Matrocoma-BAX, Washinglan Crosaing, Pennsyiania
18877, Credelcard orders 24HAS. (215) 736-2080

RIGHT PRODUCT cosis 25¢ to produce! Selis like hot
cakes for §10%! Free information. SNP, Suwite 18-270K, 12416
Horth 28th Drive, Phoenix, Arizona B5029,

$1,000°5 WEENLY MAILING. Stamped snwsiopas:
Progress, Box 93248, Los Angeles, CA 90053,

PROS CLOSELY GUARDED SECRETS! Mailordar Book-
liarsg. 10007 Prodit. Frea Raport. Prémium, Box 18271-A0,

FULL/Par Time $180 Per Roll Guaraniead Taking Pholo-
graphs. Enperience Unnecessary 35mm Camera And Film
Supplied  Free. 1-416-482-2100 X907A DeysEvenings'
Wisekands

MAKE BIG MOMEY REPAIRING WIMDSHIELDS & Plate
Glass! Up to $50.000 yearly! Call TOLL-FREE for Valuabie
FREE reponl 1-800-3121-2587. Glas-Weld Systems. Box
575500, Band, OR 8T708.

$1.000 weekly rmadordar. immediate opporiunity. Mo
obligation. Enterprisa, 210 Welch-PA, Ames, 1A 50010

REPAIR HYDRAULIC JACKS—DETALS FREE. WRITE:
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWMSVILLE,
TEXAS TBE.

YENDING MACHINES. Mo salling Roulss sam amazing
profits. "Big Catalogue FREE. " Parkway Corporation, 1930
PME Greenspring Drive, Timonium, Manyland 11083

THIAL subscripbon absodulaly free. Send nama, address,

zip to: Spare Time Money Making Opportunites magazine,
Dapt. C-57, 5810 W, Oklahoma Ave., Mitwaukee, Wi 53219

"MORTGAGE Brokeraga,” Lucrative! (Particulars $2.00}.
Sources-P4, Box 261332, Davie, FL 30329

105 assy homewark moneymaking ideas. Booklel §2.00
Sunshine Sples, Box 511-B, Byron, IL 51010

3588 from 510 wood Details §3. Alcrall, Bax 208,
Balleville, Ontano, Canada KBN SAZ

START your own business! Wite now for free details.
Mancy's Gifts. 457 Sease Ov.. Peru, IN 46870

LEARM Sewing Maching Pepairing. Men, Woman,
Lucrative Profits. Greashn Comespondence School, Box
5104, Spencer, howa 51301,

BE FIRST. Sell all-new seli-help moneymaking manuad
HURRAY! DEALERS WANTED NOW! Free information
Augusi Publications, Box Y82, Mow, Mich #8050

PREPARE Tax Rsfurns. Earn high foss, dignified work,
Trair &t home. Accredited Progrisn. Mational Tax Training
School, Monsey, 20U, New York 10652

51,000 Weekly. Home Business Dweclory. Box 2018-PM,
Mew York, New York 10183,

ASSEMBLE wooden noveltias ol home. We pay 23208
waakly. Mo exparience. SASE. Walpine, Box B50M, Pinadlas
Pask, Fl. 34584-0860

ALUSMINUM SCRAP — Aecycle VYoursell — MAKE $25 .00
POUND! Fres Mndormabion: indusinsl-FMTD, Box 137,
Algxandria Bay, Mew York 13607

EXTRA INCOME. Assambla products at home Mo axpen:
ence. Dedasls. 1-813-545-8421. Ext. 828,

MULTH evel Masiorder, Two Opponunities. O Nei-M, 10
Ok Lane, Suisun, CA 84585

LEARM MIRROR RESILVERING freo
Slkvarcraft, Box 127, Lansdowns, PA 1905(0.

inlormation.

BUMPERETICKER PRINTER. Cheap, Simpde, Posiable.
Frea Detalls. Bumgpar, POB 22791 (GC), Tampa, FL 33522,

MAKE RAubber Stamps, Highly Profitable. Free Detalls.
STAMPER, P.O. Box 22808 (GCL Tampa, FL 33622

N GOVERMMENT NARCOTICS RAID!! Automo-
biles .. . Vans ... Boaks | Fumalure . . Thousands othar
Ibems. Bary Dirt Cheap—FRiesell for Big Profits! Free informa-
tion. Marcel, Box T557-M, Monroe, LA 71211

Spring, Texas 77383

KEEF Your Jobr Unlil Success t8 Cartain: 98 profitable
barsimessas you can slar pari-tema. Frea infarmation: Empire
Publishing, 5515 Morth Tih Sir, #%-148M, Phoenix, Arizona
asli4

YOUR FORTUNE from product you can get FREE. Hate
Enterpreses, 10180 Merchan!, Eftingharm, IL 62401

S5000Month-Free Information - Mo Dbligaton - Longs.
Baox 1465, Garden Grove, CA 2642 - T14638-2167.

MEW dmcovery In baliery reconditioning. Eighbeen
monthe guarantee means ~Big Profits Fast™! Elecione, 7415
Gable Or., Little Rock, AR 72205

PLAND Tumning learmed quickly 81 home. Frea information.
Empire School, Box 1014P4, Jupiter, FL 33468

GET Rich sadling simple information by mail, FREE De-
talls Barham, 647 Greenhiehd Dr.. El Cajon, CA 52021

LOW COST, own your own manulacturing business using
Space @ polymars. Send B4.55 for lieraiune and samphe
Cyrwood, Box B281, Creadling, Caldarnia 92325

MEW PRODUCTS MEWSLETTER. Exclusive opportuni-
tigs. Fres information. Intarnaticnal, Biow E36PM, Newark, MJ
oo

BIG MONEY N SHARPENING, GET MY BOOK “"HOW TO
BLHLD & SUCCESSFUL SHARPEMIMG BUSINESS™ PLUS
HOW TO SHARPEN DOZENS OF TOOLS, FACTS GAINED
FROM MY OWH SHOP. 514.95 FOR BOOK AND 200 ITEM
SHARPENERS SUPPLY CATALOG OR SEND £150 FOR
MORE DETAILS. R & § SHARPENERS SUPPLY, 604
PHYLLIS, CONROE, TX 77302

UNTAPPED POTENTIAL in aérisl advertsing. EARN wiike
you FLY! Free inlormation: FLYER, 81 Longbeach, Monl-
gomery, il B0S38

EXCEPTIOMAL Cpportunity. Eam §50,000:8100,000 annu-
ally. +Save XPSEM on present or lulure mongage cosis.
Dedails. Arvarican Fidelity, Drewar 8185-F8, Charleaton, 5C
234 10-81B5

WRITE SIMPLE REPORTS. Earn $3,000 monthly| Details:
Hartwick, Box 348, Port Orlord, OR 87465

A LICEHSE TO STEAL! Unigue program oxposes secros
on buyingsslling government confiscaled property! New -
wildly profitablel Free delasts: WMC, Box 30169-C, San
Barnardino, GA 52413,

START A Masloroer Business! Free Subseriplion fo News-
letter Shows How, Write: image. 2458 Lomita #112-PM0,
Lomita, CA 30717

TOLLFREE Recording describes many profitable
retworking businesses. Lines open alter 11FM and wenk-
ends (B 237-0658

CONCRETE Block Machines: Catalog §1.00. Route One,
Bowx 370, Rephd City, South Dakota 57702-3740

LOCATE HEIRS and maks big money. Complaia course:
$14.50 phus $1.50 postage and handling. Haley, P.O. Box
1573, Gardnerville, Nevada B9410

$1.000 weakly. Air Tool Repaireng Instructions. Parts and
Tools Wholesase. Frie Details. Box 534, Wichita Fabis, TX
TEIAT

MAKE 515000 MONTHLY! Essy! Mo Imvesimant.
MeDorwetl, Box 55294, Diamond Bar, CA 31785

{Cantinued on next page}
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BUCCESS Within Six Monihs n your Home Based Busi-
meas-Al Ages Raldag, Box 13880, 51 Paul, MM 55113

UNBELIEVEABLE profits operating from home, Froa de-
tadls-SASE. J&A Distributors, 385-724 Jelferson, Barmuda
Dunes, A S2201

MAILORDER Books, 1,000% Profit Report. Selective, Box
1140, Chearwater, FL 33517

TIRED of moneymaking ideas thal don't work? This one
doss! Free inlormation. Brant Consubing, Box 8027,
Williamaport, P& 17800

2000 +% profi possibie. Homa mail order business. Start
without capital. Clark, Box 39720, Lacey, Washington
BA503

GET Inio the mast unique printing business in the waosld,
Start from your home on a full ar part tiree basis. Pring in full
color on papes, Tabrics, metals, acrylics, mylkars, ele. Call tall
frew: 1-800-223-1596. Case Equipment Inc., R 4, Turnar,
Mping (4282, Ask John Sullivan sbout our Tree Maing Teg

RAFSE %200,000 in 24 Hrs Get Any Credit Card. Becoms
Debit-Frea. FREE Dwtails. ACT NOW! Red-Cap/Ph1, 721 W.
Belmont, Chicago, IL 80857

MAKE To $15Hour - Work Al Homel All Ages! Low
Irvegirmant! Frse Detalls. Guaranbeed. Morin Products, 1876
Laliberte Avenue, Beauvel, Seskalchewan, Canada S0M-
]

HIGHLY PROFITABLE home-based business requiring no
irceniary or major investment. SASE: Wilco, Dept. P, 1643
Frank St., Scotch Plains, K 07076

HIGH Profits T-Shirls And Caps. Ingxpenghe, prodessiong
transdir machines. supplies. Press Magec, P.O. Box 22808-
[G0G), Tampa, FL X3623.

FANTASTIC asmings madling lrom homall Offer: Rush
Stemped Addressed Ervelops. Imparial, P-8 X17410, Fort
Laudordate, FL 3318

MAKE Rubber Stamps. Highly Profitable. Free Detalls
STAMPER, P.O. Box 22808 (GG), Tampa, FL 33822

MOMEYMAKING Opportuniles wrile: CL Gréham &
Aggocs  Am 202, 8434 5 Vernan, Chicago, IL 60619

EASY BUSINESS! Earn 51.000's Weekly. Fras Dedsils
Wirite or send stemped addressed ervelope. Toddeo, Depl.
PML, 4219 West Diive Ave., Burbank, CA 81505,

INCREDMELE book of the B0's. How 1o Start profiable
business & home. FREE miormation. J. Abbagnarn, 4490
Carr 3L, Whealridge, 0D 80033

SELL Books By Mail - 500% Profit - Details - Sel-Don, Box
199, Lebanon, Oregon 97355

REPAIR VIDEOQ TAPES! Easy, Profitasta. Wrila. Save-a-
Tepe!. Box AA2, Philmont, MY, 12565

BUMPERSTICKER PRINTER. Chisap, Simple, Porable
Free Delails. Bumper, POB 22781 (GG), Tampa, FL 33622

THE EASIEST BUSINESS ON EARTH Can Eam You
Millione. Fres Dedails. Beacon, Box 50066, Albany, Georgsa
FIT0E

MOMEY From descarded tings! Datails. Brownie, Box 53,
Fishers, Indiana 48008

ADVERTISE Friw in 507 Magazines. $5.00. Direclory, Box
11K, Atlanta, Geangea W0301

CASH POORT Make up io $30,000 & year guarantesd. Free
detils, Kirksey Enterprises, Depl. PMB, 118 Robinwsad, Hot
Springs, Ark. 71901

RICHES now. Easy plan lo start. Free detalls. Fortune
House, 7507 5. Tamlami Trail, Suss 215-M3, Sarasaote. FL
JAZI

20,000 YEARLY POSSIBLE. Prepare al homa for Postal
Clerk-Cammer employmant examinaticns. Free Details. Write:
Daeita (1), Box 230, Indianola, MS 38751

BIG Morey Wholesaling! Free Detads: Crowded, Box
BE6T1, Dothan, AL 36302

FOLLOW ME TO THE MOMNEY TREE. Froe information,
Milarn Merchandise, 108585 &W,. Pusblo Court, Tualatin,
Ore. GT0E2

MAKE MONEY investing in Real Estate §1.00 To: Gregg
Rieviey, 5840 Pnelake Or, Harmson, TH 37341

MOMEY for relerrals. Detaliz $1.00. Enterprises, 1331
Misseuri, Longmanl, CO BO501.

GET Rich, Zero Invesiment, Mo Borrowing. Frse Delajls.
Kathy Vance, 500 Vine 5t Suite 2, Connerslle, I 47301

“100% RETURN GUARANTEED! Advariage
Publicasons, 188B1-A1 Gregory, Huntington Baach,
Califonmda B2646

MEGABUCKS now. Emsy sléps bto wesillh, Free delaibs.
Fortune House, 7507 5. Tamiami Tral, Swila 2i5-M90.
Sarssola, FL 3423

THE LOMG LINE DOWNLINE does i1 all! Fros, ng macrusl-
ing. co-op adverlising. Send LSASE LLD-S, Drawer 11,
Fﬂu‘huguna_ NY 11772

BE YOUR own boss. O your cwn Dussness. Free detalls,
A& Enterpreses, Box 1869, Lake Havasy City. AZ 85403 Not
a get rich quick scheme,

WE'LL HELP FINANCE YOU i mulorder businass. Frie
plan. Halt Inc., Degt. PM, 300 Duncan, Clearwaber, FL 33515

BUCCESS! Money! Powear! You can have it all. Free
fiterature. B O Enlerprises, 251 Atantic City Awe., Grover
City, Calit. 93433

PLAMNING New Business? CPA Tells How! 55495 For
Cassethe Plus §1 Handlng. GM, P.O. Box 1140, Long Baach,
WA SE531

§1,000°8 WEEKLY Mailorder. FREE Report. Loon
Enterprises, Box 1028-M9, Williams Bay, Wi 53191

MAKE THOUSANDS guaraniesn’ Pari-lime with home
hasad Businesses. Free details Dynamic Publishing, 8
Rossar Drive PG, Hampton, Virginia 23669

QUT OF WORK? NEED MOMEY? §1.00 bookle! shows
you hiow 1o start your own business through clessifed adver-
tising. Poputar Mechanics, Dept. KG, 224 W. 5Tth St Maw
York, NY 10018

$18200 From Sguars Fobl Phwood [Huge Daemand)
Feveating Proof S0¢. |Retundable). Woodwin, Bridgewater,
Mags. (@324

EARN 575,000 + PER YEAR
REPARRIMNG damaged windshiskis, nol replacing them!
For FREE information package call TOLL FREE 1-B00-
STARS 44 or write: Orlon. X375 Park Svenue, 20004, Wan-
tagh, MY 11783,

MONEYMANING OPPORTUNITIES

FAMOUS CLAM BAKE LEARN HOW Expeni From Easl
Fish - Vegelable 5500 Can, Be Served, Matural Taste $6.00
You Lowe or Money Back. “Clam” P.O. Box 518, Sand
Dirnas, CA 91773, Grataful Thanks
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GET MORE MOMNEY! Mow scionbfic method reveals how bo
ged e Anything! | made BILLIONS! [S.EC. files). Inisrac-
the TapeWorkbook Program. Satisiaction Guaranteed!
§19.85. InnerSchonca, Box 565 MS, Satety Harbor, FL 34655

CASH in on Boaming Bussness. Frea Informalion. EVP,
24843 Del Prado, Sie. 439, Dana Point, CA 52629

MAKE MONEY [N SPARE TIME. Earn ginerous cormis-
SO0 1 3 PUBRET iGN repritentative far (sading magarines.
For fress defasls, send this ad wilh your name and address to:
POPULAR MECHANICS, Dept. AB-5, 250 W. 55th St., New
York, NY 10019

™S Your LUCKY DAYL Don't Miss This One. TERRIFIC
Madborger  Opportundty 58§, FREE Delsils.  Sincersdy,
Highlander Co. Box 25029, Parma, Ohio 441250029
Dept11D

MILLIONAIRE Mailorder Expan Reveals Money-Making
Sporets. Frea, Exciting, Hour Cassatin: Mol Powers, No.
Haollywood, Califarnin 31609,

HAVE you a great ides, a faniastic plan or a vary inmeresting
project® Why not pul them to work for you! Classified Adwor-
tising can be of tremendous wilue in promating all these things
and mone. Learn HOW TO MAKE MONEY THROUGH CLAS-
SIFIED ADVERTISING by sending awsy for POPULAR
MECHANICS PROFIT BOOK, Prica $1.00. Send to: PM
Classifed, 224 W. 57th 5L, New York, NY 10019

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

GUARANTEED INCOME. Raise Chinchillas. Send $10.00
(refundabie) 1o: Chinchillas, Dept. B, P.O. Box T463, Mesa,
Arizona BS206.

OF INTEREST TO ALL

FREE PRIVACY CATALOG. Cash Income oppodunities.
Heding asseis. Secrel loans MNew (denlity. Eden, Box B410-
PC, Fountain Valley, CA 82728

FREE Promaotional Albums, Concen Tickets, Steraca, atc.
inmlormaticn: Barry Publications. 47T 82nd Strest, Brookhyn,
NY 11208

ETOP GETTING SPEEDING TICKETS. Order my 8 page
booklel, packed with lille known secrets. Send $4.90 to:
STOP TICKETS, 211 Condor Ave., Ban Lomond, CA 95005

SUBLIMINAL TAPESPRODUCTS, professionally en-
dorsed. Catalog §1.00 Success Educational Enstituty, Box
9606F, San Diego, CA 52109, Dealssships Available.

IMPROVE knowledge - INCREASE your QDDE in garmes,
races. Dethils free. Graham, David, Willlam Associates, PO,
Box 7342, Bloomfield, Conn. 06002

HOW | found a religion that makes SENSE §1. to:
Swadenborg Information, Cairncrest, Bryn Athyn, PA 190049,

CREDIT AEPORTS. Booklet explans cradil reports, main-
taining clean credit. Joe Powell, 4TIE Tumberry, Mewpdont
Mews, VA 23602

5% DISCOUNT - 2,000 general merchandise fMems
$10.00 deposit mfundable) brings gien tatalogus, inbarmma-
tion, and dscount prvileges. R Distributors, P.O. Bax 181,
Bristal, CT 0B010-0181.

GOVERNMENT SURPLLUS

JEEPS. 360. Typewrilers, $4. BOATS, GUNS, Cam at
Unibelsavable Prices. Send £3 for Government Surpius Direc-
tory. Imagination Station, 136 Wast Pacemoni Road,
Columbus, Ohia 43202

HARCOTICS RAID SEZURES . . Autos .. . Vans ... Boats
... Alplangs .. . Milions Surplus Bangains ... many 1%
grigingl oogt] “Nabonwide Sales Directory —S300L
Dispasal, Bax 19107-AW, Washinglon, DC 20036,

“GOVERNMENT SURPLUS™ JEEPS 530.001 5.000,000
Hems® Complete Information Your Area. 19828 OFFICIAL
HRECTORAY, $300 (Guaranteod). SURPLUS, (B242), Box
S0048, WASHINGTON, D.C. 20066

GOVERNMENT SURPLUS. How 1o purchase Jeeps,
Trucks, Tools, Funiture, Electronics in your ama. nformae-
tion 34 hours, 802-564-3211

CASH GRANTS FOR SMALL BUSINESS. To star or
gapand your business. Free Datails. Aalph MeGHl, 322 N
10th Awa. E.. Culuth, MM 55805

OANS by mail nstant reply! Rush stamped addressed
arnelops. Mirgedd, Box 2030, Richardsan, TX 75080,

VESA® Masiercard® Semple Eftective Guarantesd Pro-
gram. 1-800-626-8802 (Calitornia) 1-B00-843-4046.

FREE MONMNEY! $300000.000 Giveawsy, Grants. Mever
repay. Detalls §1.00. Jakla, Box 3066-PMWIT, Seminole, FL
24842

BORROW $40,000 “owamighl,” Any purpose. Keep Indafi-
nitety! Free Asport! Sucoess Ressdrch, Box 18738-AW,
Indianapalis, BN 48218,

VISAMASTERCARD! CQuick PersonalBusiness Loans!
Aelused alaewhene T Wrile! National Finance, Box 357T26FM,
Richmonad, WA 23235,

MONEY Froblems? Free Book describes Loans, Cash,
Gowarnment Grants, Ciher benefis. available 1o individuals.
Write: Associates. Box 38-AX, Brookiyn, New Yaork 11235

BORROW 5500 - E40.000 on Signature! 7% Eligibie! Any
Puarposa! Frie Application: United, Box 3T08M, Downey, CA
X

HEED MOMEY? Cash, Loans, Government Grams, 89%
eligible-no  inwestigation, Creditpro, Box 4DOPNM,
Jamesport, Mew York 11947

BORROW Cash Fast! 24-Hour Responsal Write: NRCPA,
Blox 2480, Midland, M| 48841,

FREE MONEY-Send 52.00 SASE Details. P.O. Box 2522,
Pompano Beach, FL 33072

GET Visa®. Masiercard® credit cards! Regardiess of past
cregdit expariancel Call 1olifrea, 24 Hours: 1-800-227-84T2,
Ext. 18.

BORROW BY MAIL-§1,000 to $100.000. Dataits. DEVND,
Dapt. HPM. B956 Manti Streat. Philagelphia, PA 15128

(Cantirmad on neod pags)




LOANS BY MAIL

BORROW $500-340,000! “Overnight.” On Signature. Keap
ingefinitalyl Action, Bax 5400-A, Diamaond Bas, CA G1TES,

FREE HEARING AID CATALOG- Save 2 by mail! Wirkte:
"MoneySawors”, 3530PM-8 Langdon, Sepulveda, California
31343,

WANT CREDIT CARDST Apply by phone for inetant

Praliminary Approsal' Gel your MoneyCard, WiIBA® and
MasterCard® credit cards, regardiess of eredi expensnce?
Toll Free- 24 Hours, 1-800-554-8472

“LOANS By Mail" Nead Cash? Government Orants - No
frvastigations - Loans Awelilable To Everyone: Credit Bank,
Baox 4035 MCP, Parkside Sia., Forest Hills, N.Y. 11375

$100,000 Lire Credit Without Investigation! Privabe Swiss

Bank Account! Ofher Financial Benefits! Free Valuable
Report! NACC-PMB, Box 5399, Torrance, CA 90503

DIVORCE

WINNING  inlormation $200 2 MEN'S FIGHTS
ASSOCIATION, 17854 (Lyons), Forest Lake, MM 55025

FATHERS CAN WIN. Fres Information. The Father's
Farum, 500 'W. Santa Ana Biwd Suite 200, Santa A, CA
BATOL. (714} 542-1555

ROLL Yeur Own Cigareths Tobacoo. Frea Catalog. Grasn
Freer Tobacco, Box 1313 PM, Owensboro, KY 42302

SMOKE A PIPE? Try BOURBON VANILLA 1obacco. $1.00
Tor sampéo and catatog. PIPE ‘N TOBAC, Broadway Sgquare
Madl, Tyler, Toxas 75700

FLOWERS, PLANTS & NURSERY
SUPPLIES

ORCHIDS Dendrobiums, Cottleyas, Phatsencpsis, Plans
$15.00 Eachl Full Catalog, Seeds, Cuttings, Bulbs, Various
Plarts. $5.00. Bri-Co. Box 5158, Kadua-Kona, Hiwali BET45.

RECIPES, COOKING, ETC.

LATIN AMERICAN 10 COLLECTION RECIPES 5385
Abvars Raul, 2407 SW 101 Court. Miami, Florida 33185

ANATOMICAL CHARTS, MODELS, $1.00
Catalog. CHARTS, 7124 Morth Clark, Chicago, IL 80628

FREE SCIENTIFIC SUPPLIES AND CHEMICAL CATA-
LOGS. R.JM. Laboratories, Inc. pregents its lntest catalogs
containing sclentific laboratary equipment, suppibes, chemi-
cals and & complete lina of specialty laboraiory glasswara.
Write today for your FREE catalogs: AL.J.M. Laboratorias (11},
Box 899, Sartes. CA 82071

HERCULES - Tha Workd's Strongest Magne!, FREE Aston-
ishing Detaila. ADLAR, P.0. Box 78400, 5t. Petersburg, FL

LEGAL WILL FORM SETS Instructions. FAl n Blanks.
Guarantesd. Z§10.00. Legalaide, 540 Bob White S5t
Johnstown, PA 15804

TRUSTWORTHY forwarding. Stamped remails §0.00.
Diamond-H, Box 1294, Caddo, Texas TE029.

FREE Romallars List. Agents Needed. PS5, Box 29655, San
Antonia, Texas TE229

UNLISTED ADDRESSE Discrest and confidential. Remail
$1.00 Single. Mail Forsarding Gervice, 8050 5. Main,
Houston, Texas TT025

“BURPLLIS SOLAR CELLS, PANELS, magnats, lab cham-
icals, glassware, robots, Masers. Catalog 1. Appleed
Photovoltascs, Box 2773, Staunton, VA 24401

LABORATORY CHEMICALS, GLASSWARE - APPARA-
TUS. Established 1953 - Catalog §1.00. HAGENOW LAB-
DRATORIES, 1302 Washington, MAINTOWOC, WISCONSIN
54220

FORMLULAS, PLANS, ETC.

BEST MONEYMAKING Formulas, Fres sfs. Aesearch-P4,
Box 281232, Davie, FL 30326

MONEYMAKING CHEMICAL PRODUCT FORMULAS!
CATALOO LISTING THOUSANDS OMLY 35.00 (REFUIND-
ABLEI: GWAJ, Bow 1933, Brookfield, Wi 53008-0133

CONFIDENTIAL Mail RecalvingForwanding. Mall Drop,
Box E0803GPM, Orlando, FL 32880

FREE Delails! Postal Shoppe, 368 East 900 South, Sall
Lake City, UT 84111

SECURITY, Confidendially.  Detalls:  Consumar
Warshouse, 6333 Pacific #3508, Stockion, CA 85207

TRAVEL AND RESORTS

TRAVEL Free anywhera in the world. Two methods
described. Factual mpon. iis true. $2.00 and seli-addrossed
starnpéd envelope. lrma Wilson, PO, Box 3955, NYC
10027

PROMPT, dependsble remails. $100. Mark-pm, Box
22323, Dallas, Texas 75231-9996

GUARANTEED forwarding stamped remails $1.000 CR,
Box 4847, Kallua-Kona, Hawai 36745

TELEPHONES Sales-Service (Amesican Made) Write:
Telaphones, Box 6M. Simpsan, PA 18407

SPECIAL SERVICES

COWFIDENTIAL, Uniisted Forwarding Address. Famais
$1.00. M5, Box 31511, Phoenix, AT BE046

INFORMATION On  amything, Ferguson Resaarch
Specialists, 60-15 Woodside, Woodssde, New Yark 14377,

CONFIDENTIAL RecabingForsarding Sansitive Foresgn
Mail. Dwtalls £2.00, roply aér mall. IMS, Box 3583, Monrovia,
Liboria¥est Africa

BUYING Tungstan Carbide, Tungsten, Malybdenum, Sil-
var Soider, Silver Contacts, Gold, Platinum, B00-321-6814
Ohio 216-531-8333 collect.

GOLD, Siver, Platinum, Marcury, Tantalum. Samples
Evaluated Froe Ora Assaying Service. Call Wholesale
Terrminal Toll Fres: 1-800-532-1010.

SCRAP SILVER CONTACTS, FORKLIFT CONTACTS, Sil-
var Solder, Sterling. Gold Plated Fobert Leszcrak, 852
Myrthe St., Elizabeth, K 07202

MICRODOT ldentification cusiom made for you. Protect
anyithing. Almost invisible. Write for info. 1-Dot. ine., P.O. Box
6738, Lake Charies, LA 70606

HEALTH, VITAMINS

PSORIASIS Sutferers: Discouraged T Write for Free Impaos-
tant indormation that is helping thousands, Pixacol, P.O. Box
2EVITPM, DaMas, TX T52M

HOW TO SAVE 30% DN ALL WVITAMING AND MINERALS
Fres brochure. LE. Harris - Son, Depd. 5, 13003 Clarion Rd.,
Ft Washington, MO 20744

WORK CLOTHING

OSHKOSH B8'Gosh Work Clothes (Rallroadiana). Free
Catabog. Depot. Depl. AR, Sullivan, iL 81951

WEARING APPAREL

BUSINESS CARDS 511560 Posipaid wilogo S13.66M
Brochure Available. Lance Sales, Box 297B5PM, 5t Louls,
MO E2E

SEMSATIONAL new patented CRAFTSEAT provides com-
forable suppoert for kneeding position activities. Free bro-
chure. FYTE, Box 1381, Vancouver, WA G8650.

BURYIVE under Universal Law into MiBsnnium as Godat-
#d by CREATOR'S original MEASURES, smbracing TOTAL
Knowladge for unlimited free EMERGY: monadic gravity,
friction-ree, work/Traved VEMICULES: instart MAMMA. Carn-
cels axperimantal research! No mail. Tes! i penson. ATA
Base, 1500 Morh Texas, Weslacs, Texas TAS86

HUGE SAVIMGS Eliminate Dealer Markups. Free Trial
Buattaries Wholesale, Tenms Arranged. Call Toll Free 1-800-
3231212, Or Write: Lioyds-PMC, Rockford, IL 81110

NEW ORLEANE Crecle cookbook for childrent—Fres
Details—Dart Specialties, Box 30708, Mew Drieans, LA
0480

EASY mouthwatering lesagna, $2.00, Kasey's Kilchen,
J109-PED Lermnon, Dubugue, 1A 52001

TURTLE b Racipes Plies How To Catch and Clesn 52.50,
Wada, 18644 14tk Ave, Orlanda, Florida 32833

COOKE for Breaklas! Lunch Dinner Snacks §1.25. Cahill,
452 Varons Avenee, Danville, CA S4526

DELICIOUS Meatbalts Like My Mother Makes Tham For
Recipe 52.00. Thomas's Gitt Gallery, 4 Lancelot Court #4,
Salem, NH 03079

CAJUN CLASSICS-GREAT RECIPES $3.00. Mr. Fiussell,
Box 73464, Metairie, LA TO033

HOUDAY Cookdsiok, 30 Tampting recipes. §4.95. Kasey's
Kitchen, 3108-P343 Laeman, Dutugue, 1A 52001

ALUSTRALIAN Cooking. 25 Unigue Recipes. 54. AUSCAN,
PO Box 8074, Blaine, WA 38730

SOUTHERN HASH, DAD'S CHICKEN STEW Send 33.00
SASE. Recipes, 101 Simpsanville Plaza, Simpsorvile, 5.6,
20681

AUTHENTIC HAWAILAN RECIPES. £3.85 SASE. 1645 Dole
Stresl 403, Honoluby, Hawaii #6822

SINGLE FATHERS COOK BOOK £3.00. Kalchweer, 243 'W.
Gobbs N, Ukiah, GA 95482

DOTTIES 50 bast racipias over 50 years. Sand §5 to; P.O
Box T2, Abingdem, Maryland 21009,

BEER BREAD - Easy, deliciows! $200 - Bascher, 117 Pine
Dr.. Oeaan Springs. MS J9564.

EXQLUSITE, Rich, Mouth-Walering European Famity Trea-
suras. Chocolale Nul Cake, Nut Pha, Al's incredible Salad.
Each Ome A Sure Hit Al Any Occassion Or Double Your
Money Back. $6.00. Exchusive-FM, Box 1442, Station “A",
London, Ontaro. Canada, NiA SM2,

OLD ENGLISH Recipss. $4.00. Hitchan,

; AR #1,
Bracebridge. Ontario, POB 100 Canada

ALASKAN RECIPES! £5.00 SAZE to: Lifeline, POB 12915,
Juneau, WK G980

TASTY CHILI & Partners 52 00 SASE. Nitza, POB 150, NYC
Rlalig]

MDUTH-walering Podish Huntar's Stew and coffes liquewr
recipes. Send §1.25. T. Zawadzki, P.0. Box 7504, Chicago, IL
BOE53-TR04

WINEMAKING, BEERMAKING, ETC.

FREE CATALOG Winemaking, Beermaking supphes.
Continental, Box 1227-C9. Daytona Beach, Flonida 32015

BEERMAKERS OMLY! FREE CatdogNewsielber
Wilkam's, Box 2185-M9, San Leandro, CA 4577

EMBAMDERED caps ary name foam fils all. Fed, navy,
white. grean, scnpt or biock letters $8.85 state color and
lnttar. Monogram Embroidering, PO, Box 8521, Coral
Spring. FL 33085

MAKE QUALITY BEER, wine Frea calalog. Roo! & Wine,
Box 3061PM, Westpart, MA (2790,

WINEMAKERS—BEERMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES, SEMPLEX, BOX 11478R,
MINNEAPOLIS, MINNESOTA 55411

APPLIANCE REPAIR HANDBOOKS—E2 65 10 56.90 aach.
Fres brachure, ASN, Box TEIR, Lombard, IL 60148

GREEMHOUSE - Redwood/Tibarglass kits. Froe Brochure,
Gothic Arch Greanhouses, P, 0. Box 1584-PM, Mabile, AL

WINEMAKERS—BEERMAKERS - Frea Catalog - Fast
Servior - Large Selection: Kreus, Box TASML,
Indepeencisnce, Missour 64053

WINE'BEER MAKIMG Caialog. BAJ Enderprises, 1845
Sowth 189th, Springfield, lllnois 62703

W63 Toll Free 1-800-255-0284 aRer tone 1059

BOW now, Tres & Shrub Saada, a.g., 25 Magnoba ar 200
Blue Spruce plus instructions- ondy $4.75. Send §1.00 for
price hst. G.L. Landscaping, 701 Howard, Evansion, IL
L8

BEERMAKING - WINEMAKING Cataleyg Lowes! Prices
BEERGEAR, Box 25003N, Larsing, Mehigan 48003

WIHEMAKERS—Bearmakers Free Catalog. Low Prices
Fres Fecipes. Callar-M, Box 33525, Seatiba, WA B8133
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COMING NEXT MONTH

Sailors go airborne: We test a handful
of high-Mying hulls, two of them seen
here on Prindle’s catamaran,

" '\ I rll i MHIH I

urr I1l'l

We drive and look under the skin of

i

A gracelul spindle bed appearstobe
beyond the skills of a home wood-
worker, but we show how it's done.

Detroit’'s Hot New '88s

Ride the future now with Lincoln’s
active suspension. Plus an in-depth look at
Pontiac's 4wd STE, the GM-10s and more.

Wave Of The Future

We put five small sailboats to the test:

and a Zuma, Holder, Hobie and Prindle.

Ace Of The Aerobats

Fly the upside-down world of Leo
Laudenslager as we study his self-built Laser
200 and daring flying style.

FOPULAR MECHANIS (1555 (00t B pubiahind maonthly by The Hesrst, Corporation, 22 Wt 5
F1U7 furune yoaurs E200T for twn vesers s e wl uther contries, ikl $4000 fir euch year, ‘\'-Lﬁ'rmlxl.u.ns[' rcLuHLp.l.ulul Sow Yook, WY, anid e itnal
i b ortvibogyes by Ciranhe Post, Wimbsor, Ot Keyisterod as seoimil-mul ter af Uhe Pod Offfoe gt Moxion [LF

the flaired-hull, hot-performance Super Ray 1 7;

the all-new Lincoln Contirental
that's coming at you for ‘B8

The man: Aercbat Leo Laudenslager. The
machine: Laser 200 , an extension of his body
that he knows just how to stand on its head,

Sputnik: 30 Years Later

The untold, behind-the-scenes story of
the first man-made satellite and its effect on
the American way of life.

Wood Dream Project
Build our English-American-influence spindle
bed. You'll marvel at the “headboard,” but this
project is easier than it looks.

Rethink Your Kitchen

Here's how to redo your kitchen yourself
from wallpaper to appliances—and save
thousands of dollars.

ek Srevel, New York, XY 1E LS A H:l'lw.:ﬁ:rim s, lnlﬂ: ol l1l|.|.Lh--|.|.|:||::I lbﬂ‘::’i:b
Authiwtas ] seomil m M

wiens, June 30, 1561 4 19T by The iim!l{fqdu'..u'.ln All rigrhis pessirvunl, Pringed m

ITsA P ASTER: Mlesss serl shlrvss changes (o Pojubar Mechures, PO, Han 100GH, Des Midres, 1A S5,
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Motorcraft
oil filters.
THE WAY TO
STAY IN
SHAPE.

The new shape of the American
. car. Sophisticated. Advanced. And
reflecting a total dedication
to quality. Today’s high-quality
automobiles deserve
equally superior replacement
parts. Like Motorcraft FL-1A
long-life oil filters, original
\ equipment in advanced cars
like Mercury Sable. FL-1As
state-of-the-art design traps
more dirt and lasts longer
. than other major brands.
\ There's a Motorcraft oil
filter, and a full line of
\‘ Motorcraft quality
_ parts—batteries, oil,
air filters and spark
plugs—to help your
car stay in shape.

Motorcraft from Ford

EXCEEDS THE NEED




! Realpeople mu =
. want realtaste.”

SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.




