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New Ford Ran
High Rider!

Announcing
'87 Ford Ranger STX 4x4.

You'll ride high 'n handsome
in the new “High Rider”

Ford Ranger with sporty STX trim.
It's time for the com- get one little pickup that's
petition to move aside, fully equipped for fun!
because Ford now has
the newest high-ridin' The STX look.
small 4x4! In addition to the
Ford has added tothe ~ SPorty feel of ridin’ high,
aIrEad]r sporty Ranggl- this hot 4-wheeler also
STX look by making this comes v.ri'th The STKr
tough little 4x4 higher Look-special accenting,
for off-road ridin'l Fords ~ SPOrty trim, tinted glass,
high ride is designedin, black foldaway mirrors,
not added on. The black grille and bump-

imports better double-
check their shocks,
‘cause the new High
Rider's got improved
handling and a smooth
ride!

Port fuel-injected V-6.

To help you pack
extra power under your
hood, there's Ranger's
2.9L V-6 with electronic
multi-port fuel injection.
It's got 140 hp of
muscle—to make this
High Rider a real high-
powered performer. Add

the 5-speed manual trans-

mission that's standard
in all Rangers, and you

ers, and new tape treat-
ment. Thats The
5TX Look!
Built fun tough.

Above all, Ranger
High Rider’s one fough
little truck—with Ford's
exclusive Twin-Traction
Beam independent front
suspension to help soak

the tough

up jolts and bumps for
more down-to-earth fun!

Best-Built
American Trucks
six years running.

"Quality is Job 1" In
fact, for the past six con-
secutive years Ford qual-
ity has led all other
American automotive
companies. This is based
on an average of owner-
reported problems in the
first three months of

BUILT F UN TOUGH

Lt

service on '86 models,
and in a six-month period

on 'B1-'85 models
designed and built in
North America.

6-Year/60,000-Mile
Powertrain Warranty.
New Ford limited war-
ranty covers powerlrains
for 6 years/60,000 miles
and provides protection
against body-panel rust-
through for 6-years/
100,000 miles, whichever
comes first. Restrictions
and deductible apply. Ask
to see a copy of this lim-
ited warranty when you
visit your Ford Dealer.
Buckle up—together
we can save lives,

Optional gt bar not for eocupant
safety
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 Fuzzy Navel.

When the flavor of
fresh-picked peaches
I'I meets orange juice,
it's love at first sip.
1'% oz. Peachtree™ from
DeKuyper: Fill glass
with orange juice.
Serve over ice.

“PEACHTREE" FROM DEKUYPER' &

Dekiyper® Original Peachtres™ Schnapps Liqueur, 48 Prool, John Deluyper and Son, Elmwood Place, OH
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Thc trouble with being the Editorial Production Manager is that it
sometimes seems like you can't leave vour desk for five minutes. There's
a deadline every hour, the in box is piled high with manuscripts that you must
read and correct, line by line, comma by comma, and the computer at vour left
| elbow is your only link with the outside world. Pretty bleak, right? Especially
when all the other editors are running off to Palm Springs or Hawaii or

Scottsdale or Pans or [taly, covenng
press conferences, shooting photos
or even “scouting photo locations.”
Meanwhile, here you are, slaving
away. Perhaps that's how our Edito-
| rial Production Manager, Peter
| Francesconi, was feeling that day 2
few months ago when a unique op-
portunity presented itsell. The
Home & Shop Department guys
needed someone to be a model for a
photo shoot. They needed someone
to pose with the elegant butler's

. -
. 4

table we show you how to buld in — .

this issue (page 88). The person % |

would have to dress in, and look I

good in, a fullbore formal outfit

—right down to the black silk lapels

and white gloves. Would Peter do it? Francesconi: Anything to get out.
You het! Anything to get out of the Bt i
office for a few hours. And besides, his photo would be in the magazine just like
the other editors on staff who were always off in Tahiti testing blowguns or
something. At the appointed hour, Francesconi was indeed in the required
dress and did serve as our model. Unfortunately, as you can see on page 88,
Peter's photo didn’t exactly get into the magazine. Unly one of his hands made
it. So for all of you who would like to know what an Editorial Production
Manager looks like, here is another take of the same photo with Peter
Francesconi a little more prominent. . . . The first photo ever taken by
Electronics/Photography Editor Steve Booth was snapped on the seventh day
of his seventh year. It was taken at one of Booth’s hangouts then, Yankee |
Stadium. And it was of the Yankee centerfielder who wore No. 7. Since that
day, Mickey Mantle has remained one of Booth's heroes. And recently, at the
Photo Marketing Assn. show in Las Vegas (see page 14), when Booth had a
chance to have his photo snapped

Sl T with The Mick, well, Booth went ga-

; ' ga and couldn't resist. What was it
like to meet the Hall of Famer in
person after all the vears of hero
worship from a distance. “He's a |
genuinely nice guy,” Booth says. |

Tl next time. |

Q.
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Reduces Serious Risks to Your Health.
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NOW YOU CAN
ONQUEH RUST!

New NEUTHA RUST Gets Rid of Rust For Good!

NOT A PAINT, NOT A COVER-UP, Lul an
antiraly new and revolulionary Drocess for alims-
nating rust. Meutra Hust was orginafly clevel.
oped o control the mcredible nust on ol Ngs in
the Morlh Sea and on ships of the Royal Nawvy
Think of the rust problems they have! Naturally
they use vast quantiies of Meutra Hust and buy it
m huge 50 gallon drums. For a long time that
was the anly way vou coubd buy o But at last
MNeutra Rustis available in smaller sees for home
and shop

Now vow can gl rid of rust for good jst the
way they do at indusirial and miltary installations
all over the warld!

WHAT HEUTHA RUST DOES
Neutra Rusi i like nothing you've ever used

before Il's amaning! No linesome SCraping, wire
brushing and sanding o gel down 1o bara
mietal Meutra Bust works best apphed righl cver
rusl! It penedrales the nust Gets nght down there
and chemically changes Ihe rust inlo an enlirely
new substance—a hard, black, paintable com
pound called farsofernic. The nust s gong—nod
just covered up—GONE! For good. It no longer
EvE Exighy

MEUTRA RUST IS EASY TO USE

First knock off the loose of scaly fus!, but leave
ihe rest of the rust there (Remember Meutra
Rust works with rusL) Then st brush Meutra
Rust an, Within minutes. that rust will be gone
and the naw surface will be there That's all thare
& ot Cleanup s easy, too Just soapand water

YOU CAN ACTUALLY SEE NEUTRA RUST WORK!

When you first brush on Meutra Rust it is white
Then, as you watch, it tums pale green, then
darker green, then finally a deep, wrought-inan

black. What you have seen is the rust being
chemcally cormverted. The hard new surface
can be painted any color you want, or leflas s

USE NEUTHA RUST OM: Automobiles -
Outdoor Furnifture « Drain Pipes « Gutters
Mallboxes *« Swing Sets « Tools + Lawnmowers
Appliances » Toys » Bikes + Wagons - Hinges
Rallings * Anywhere There's Rusi!
For Mail Orders Call:
1-B00-221-6545

For further information
about Neutra Rust

wite to:

Jaff Morrison, VP Marketing
MNew York Bronze Powder Co., Inc
777 Dowd Avenue, Elizabeth, New Jersey 07201
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Go hunting this weekend.
Bk

When an unwelcome intruder wanders into
American air space, it’s our job to track him down and show him the way out.
wmmmmmm&mmm&gmmﬂm
a month and fifteen days a year.
an&dm Mayhemveg:twlnt:ttalm(:‘aﬂ

e A ir National Guard ==

Americans at thetr best.
AZPMMS™O5TNP
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Coach. emblem of GM's Body by Fisher. bullt by reader Wolf.

Nuw that I've finally fin-
ished the famous Fisher
Body coach that | started
over 50 vears ago, I'm ready
to build another model. (The
one | remember so well is the
Overland Coach, a classic
stagecoach design you ran in
PM vears ago. ) Back in 1930,
Fisher Body of the General
Motors Corp. sponsored a
model-buildng  competition
for youths 17 years old or
younger. The model was to
be of the Napoleonic coach
used as the trademark. Col-
Ims and Aikman donated
swatches of velvet that could
be used for the upholstery. 1
never finished the coach by
my 17th birthday, but saved
it for future completion. [t
was in a carton for the next
S0-plus years traveling from
house to house, cellar to cel-
lar, through dry, wet, hot and
cold conditions, until | redis-
covered it and finally fimshed
it. What is extraordinary is
the velvet; the ongmal 1930
pieces, are still strong and full
of color! RALPH ], WOLF

CLOSTER, N

Inevedibly, a few days after
receiving your letter we re-
cefved another that saved us

looking up for you the date
the COhwerlond Coach  ap-
peared in PM.

Heve's the letter:

Forty vears ago 1 bought the
January issue of POPULAR
MECHANICS magazine (Vol.
85, No. 1—1946). In that
issue was an 18-in. model of
the Overland Stage. [ started
the model in "46, then
changed jobs, moved three
times and now, all of a sud-
den, its 1986 and I'm retired.
I just finished the stagecoach
and it's magnificent.
JOHN SCHLADENHAUFEN
BAY CITY, Ml

'Rolling stock

All the toys in your construc-
tion story were beauties
(Childven’s Toys: Three
Classics You Can Build,
page 127, June '85). I chose

1 to build the Coaster Wagon

for my two grandsons. The
oak 1 used is native Missoun
lumber. A friend who built his
cabin entirely of native oak
planed some planks down to
Viin, thickness for my pro-
ject. | formed the major hard-
ware items from flat and bar
stock. Thanks for the plans
for this really classic wagon!
RAY SHUTT

MARYLAND HEIGHTS, MO

Two wingmen
Your Davis Flving Wing story
(Wing Ding, page 53, Jan,
'B7) brought back memories
of my college days at Califor-
nia Polvtechnic in San Luis
Obispe, Under John D,
McKellar, we students
helped design and buld his
prototype flying wing, work-
ing on it from "37 to 40, The
design evolved into the
Northrop wings of the
'40s with McKellar's in-
vention, “elevons.”

EUGENE R. THOMSEN

SACRAMENTO, CA

| did all the steel and alumi-
num welding of the first Nor-
throp wing, the NIM, and
part of the welding on the
magnesium XP-56 fighter.
The Heliare welding torch
was inspired by Jack Nor-
throp and developed in our

welding department. It was
later assigned to Linde Air for
marketing. Thanks for PM;
I've enjoyed it since the "30s.
CHARLES DUNCAN JR.

INIMAN WELLS, CA

Desks for dollars

Your classic desk became a
perfect project for me (A
Classic Desk For Your Com-
puter, page 106, Feb, '85), 1
have a part-time woodwork-
ing business and make
clocks, tables, band-saw box-
es and other items from
unigue woods and burls. Oc-
casionally, someone will re-
quest a custom piece of furni-
ture, like “some sort of desk
to hold a computer.” That's
when | remembered your
story, | added modifications |
to the plans, such as hidden |
casters, reversed slides, a

Computer desk of oak, bullt by
Bob Behrent, brought top dollar,

lock for the file drawer, and
dimension changes for my |
customer’s computer sys-
tem. 1 wsed solid oak—so
those casters were a pgood
idea! The best part was that
the desk was so well de-
scribed with plans in PM
(where I've found so many
great plans and articles overa
good number of years). The |
desk was really easy to
make, and it commanded a
price to the customer of—
let's say—mn  excess of
$1000. Thanks for a great
publication.  BOB BEHRENT
FLANDERS, NJ

We've included this classic
desk in our latest brochure
of Plans And Ideas. It's PM-
147 To order Mueprints,
send £5.95 to Popular Me-
chanics, P.O. Box 1014, Ra-
din City Station, New Fork,
NY 10101, ™
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. Bhere are few

can count
on in this life. A friend
should be one of

them3 MIERGURY
INTRODUGES
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66PHONES AREN'T supposi

aren't supposed to go 40 miles
om turnpikes in thewr pajamas.

But I'm glad he called.
And I'm glad I made the drive.
What are older brothers for?%9

]:f
to ring at 3:00 a.m. And peaple

Buckie ip— topetiver e i Save Jins.
LINCOUN-MERCURY BVISION. C Fomet

il M ek i il ehoed mwr 3 i ol
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Electronic fuel-igection

Front-wheel drive

S-5p. manual transaxle

All-weather steel-
belted radial tires

Power front disc brakes

Four-wheel indepen-
dent suspension

Front MacPherson struts

Rack-and-pinion

HEﬁS' steering
standard features of

" NIERGURY
TRAGER. Because

the best friends are
the ones that go out of
their way for you.

Tachometer and analog

gauges

AM/FM four-speaker
stereo system

Digital clock

Dual power remote-
control mirrors

J-speed wipers with
pause feature

aide window demisters

Reclining bucket seats

Diriver's-side lumbar
support

Adjustable back-angle
rear seits with headrests

50050 split-fold rear seat

Rear seat heat ducts

Rear window defroster

Muminated Entry
Svstem: lighted keyhole
and ignition

Reminder tones for
headlamps-on, ignition
and seat belts

16-0z. cut-pile carpeting

Passenper-side under-
seat storage tray

Removable cargo-area
storage tray

Remote fuel door
release

Tinted glass

Aerodynamic halogen
headlamps

Urethane lower body-
side protection

G-year/60, D0-mike
powertrain warranty*

And 38 other
standard features.

For more information call

P‘//j
MERGURY

The shape you want lo be in.
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BY BILL HARTFORD

'Fast-Track Valve Trains

Vs | &valve b the 123-
hp engine-af-choice for Treser.

ars with engines yearning
to breathe free are our
latest immigrants. A turmn of
the kev is all it takes to get
heavy respiration going in 4-
valve-per-cvlinder  maotors.

The mcreased horsepower
and torque from these 16-
valve Fours, 24-valve Sixes
and 32-valve V8s are pro-
duced by the greater gas flow
in and out of the cylinders, so
the boost is as free as the air

you breathe. Even mainte-
nance of the twin-camshaft
designs is a free nde, with
hydraulic lifters keeping the
nght clearances.

What can a modest dis-
placement of 1.8 bters crank
out? An answer can be found
under the hood of VW's GT]
16V. Thanks o 16 valves,
the hot hatchback has 123
horses ready at the gate. We
gave them their head recent-

VilFs 16V, seen mounted in the
GTI, Is a 1.B-liter handful.

4-VALVE IMPORTS
MAKEModel

ACURA Integra, Legend

FERRARI GTE, GTS,
Mondial, Testarossa

LAMBORGHIMI Countach
Quattrovaivole

LOTUS Turbo Esprit

MERCEDES-BENZ 130
23186

NISSAN Pulsar

SAAB 000S, Turbo; 9000 S,
Turbo

STEHALING 8255, 5L

TOYOTA Corolla FX 16,
GTS, 1.6; MR2; Camry;
Calica; Supra

—

Iy and found that, ndeed, B
seconds is all you need to get
to 60 mph. As for the 124-
mph claimed top speed, we
had no legal place

to try it, but can
believe the top-
end performance is
as impressive as the
car's ability to sprint
from hight to light.

If vou think all this
get-up-and-go is wast-
ed on a plain and practi-
cal hatchback like VW's GTI,

then take a look at a car |

where lots of power would be
right at home: The Treser
Roadster mounts VW's 16-
valve amidships, and with the
car's lghter weight could
easily flash any GTI 16V aver

to the nght-hand lane of the |

Autobahn. The roadster is
the brainchild of Walter
Treser, who developed his
skills at Audi, and who now
plans to build a half-dozen
cars a day using the VW en-
gine at his Berlin plant later
this year. As for 1S, aval-

est car for the 62,000 miles
was 132.542 mph. The en-
durance run of assembly-line
Saab 9000s set world records
confirmed by the autosports |
federation (FISA).

Saah’s 16-valve gets its lat-
est application, minus the
turbocharger, in the 9000 5.
This is the “bargain™ 9000,
new for '87, for dnvers who
don't need all the Turbo's
punch and luxury, but appre-
ciate Saab’s basic attnbutes.

Drivers who do feel the
need for speed, though, can

I L
Saab's 16-valve is
ability, it's in the don't-hold-
vour-breath category.

Only one manufacturer on
the 4-valve list has dared put
its 16-valve powerplant to
the test that Saab did recent-
ly. Under supervision of
NASCAR, Saab ran three
9000 Turbos at full throttle
for 100,000 kilometers at Al-
abama's Talladega Motor
Speedway, Speed of the fast-

3 Y. S
¥ | |
'] ﬁi - -

2 liters, good for 160 hp with turbocharger.

get it in a Saab of a whole
different shape—an open-
wheel racer used in the Bar-
ber Saab Pro Series. Here,
Saab’s  16-valve turbo 1Is
tuned for 212 hp, which will
fiy you down the straights at
160 mph. If you qualify to
become one of these racers,
you'll find that sweet sixtesns
are @ helluva way to go—and
go fast!

VW GTI 16V turrs 0-60 mph in 8 sec.: 124 mph is its top speed.
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THE BEST GENERATORS

ARE POWERFUL, RELIABLE

AND QUIET. THAT'S WHY
EY'RE CALLED HONDAS.

Currently, Honda generators
are the most widely-used, widely-
trusted generators in the world.

Which should come as no
SUrprise.

Especially when you con-
sider that most Hondas are built
around fuel-efficient, trouble-free
Overhead Valve engines inspired
by decades of world-class auto-
mobiles and motorcycles.

Or that Honda has the world's
broadest range of multi-purpose
generators from 650 to 6500
watts, For camping, boating, con-
struction uses, power outages,
outdoor parties, recharging car
battenes—or most electrical
needs at home or away-from-home.

Still, the real difference
between an ordinary generator
and a Honda generator can most
accurately be summed up in one
word: reliabihty,

The power you need is there
when you need it. Because we
engineer every single generator
to ensure easy starts, quiet oper-
ation and durability that’s mea-
sured in years—not months.

Honda generators. Quite sim-
ply the finest machines your
money can buy. A claim no one
elsehasthe TGRS

power to |11;n]{¢'.m
IT'S A HONDA LU0
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Photography

BY STEPHEN A. BOOTH

Dawn Of A New Age

ll's easy to take progress for | changed much over time. All

granted. Each camera show
heralds equipment that's fast-
er, sharper, lighter or smar-
ter—and the most recent pho-
tography exhibition in Chicago
delivered as promised. Fortu-

L anan

nately, for me, the presence of
former Yankee slugger Mick-
ey Mantle provided a umique
perspective on the innovations
and new technology unveiled
in the Windy City.

The baseball hall-of-famer
was on hand at Fuji Photo
Film's exhibit to help publicize
that company's sponsorship of
major-league ball. Our chance
encounter caused me to recol-
lect that I'd made my first trip
to the ballpark, and taken my
first photograph, at the age of
sever., Comcidentally, the
subject of those early snap-
shots was No. 7 of the Bronx
Bombers at the plate, making
his customarily biberal contr-
bution to the home team's 5
o'clock thunder.

On that warm spring day
more than a quarter-century
ago | camied the family cam-
era, a fixed-focus Kodak of the
box type whose design and
operating principles  hadn't

you had to do was point and
shoot. | was carrving a point-
and-shoot camera in Chicago

PRl ¥

the day I caught up with Man-
tle and his autograph, but it's a
camera destined to change
35mm SLR photography.

All-electronlc control 5 the
halimark of Canon’s EQS 650
and 520 autofocus SLRs.

The camera is Canon's new
EOS 650, an autofocus SLR
that 1s Canon’s answer to Min-
olta’s Maomm series cam-
eras. The 650 (3600 with
50mm £1. 8 lens) and its sibling
620 model (3800) share the
EOS name, which stands for
Electronic Optical System.
The mythology buffs at Canon
note that Eos also is the name
of the ancient Greeks' goddess
of dawn—and claim their cam-
eras represent a new day in
photography.

A hands-on evaluation of the
EOS 630, plus bramnstorming
sessions with Canon's techni-
cal staff, confirms that these
cameras are the first of a new
breed. They're certamly the
fastest autofocus SLRs avail-
able today. Though this fea-
ture owes mostly to the cam-
eras’  pioneermg  use  of
electromc  contrals,
there are some new
innovative  mechani-
cal aspects, too,

At the heart of the
EOQS cameras is the
sensor that makes
autofocusing s~
ble. The BASIS chip
(Base-Stored Image
Sensor)  developed
by Canon 15 more
sensitive  than the
charge-coupled de-
vices used in other
autofocus SLR=s. Accordmgly,
it can focus automatically in
hight levels as low as EV-1—an
eXposure requiring one sec-

| ondat /1.4 using SO 100 fim.

Light that low would make it
difficult to read a newspaper,
Low light has been the stum-
bling block of all previous auto-
focus SLRs, the best of which
can't focus in light below EV-2.

The BASIS chip enables the
EOS cameras to autofocus one
fistop lower than other cam-
eras, but it's the cameras'
main microprocessaor, all-elec-
tronic lens mount and lens
motors that enable them to
autofocus faster,

Whereas other electronic
cameras use an B-bit micro-
processor to handle focusing
and exposure information, the
EOS duo uses a higher capaci-
ty 16-bit chip to speed commu-
nication between the AF sen-
sor (in the body) and the
mictoprocessor  and  motor
within each lens. Additionally,
there is no mechanical linkage
between Canon's new EF
(Electro-Focus) lenses and
the EOS bodies. Instead, eight
gold-plated contacts convey all
the focusing and exposure -
structions electronically, This
not only increases speed and
accuracy, but also means that
EOS components won't be-
come obsolete when the fu-
ture brings even more elec-
tronic iInnovations.

Still another area of mnova-
tion in the EOQS system 5 its
autofocus EF lenses. With all
other autofocus SLRs, the
motor that focuses the lens is

{Please furn io e _Hi'_j

PM PHOTO ALBUM—TIPS FOR BETTER PICTURES

Long exposures will blur the image of most moving
subjects on your film—but you can use this phenome-

non creatively,

Take the subject on the right, the elevalors. This
scene was exposed for 16 seconds, using tha B (bulb)
setting on the camera. The camera itsalt was placed
on & bench, facing straight up, and triggered with a
cabile releasa. Mote how the elevator lights traced their

movement on film,

Exposura was datermined manually, at the 1-5ec,

shutter sefting, Double the exposure time whenaver
the aperfure is closed down by one f/stop. For

exampla, 1 sac. al {4 is the same exposure as 2 sec.

at /5.6, or 4 sec. at '8, and 50 on

You can get similar effects with automatic cameras
if you use a siow film, such as 150 25. If you have
control over aperture, S8l it 1o Ihe smallest opening
(fargast {'stop number). The photo on the left was

taken with an automalic camera from a moving car

inside a tunnel. —Amand Ensanian
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TURN HOME REPAIR PROBLEMS
INTO NO PROBLEMS.

WITH ELMER’S-THE HOME SOLUTION"PRODUCTS.

If you have a problem in your home that needs gluing, caulking,
filling, glazing or ing, Eimer’s has the answer.

THE HOME SOLUTION™ line of products. Look

forthem at your favorite Store. ¢ ssren inc1ser .

THE HOME SOLUTION

L

8-

Probiem; How fo loase rubber on applances.
THE HOME SOLUTION™ Elmer's Stoe-Al* A strong, high-tech
adhesive that bonds just about anything 1o anything eise.

Probiem; Hawm-pm—

tect your hands from
WI-H]MESH oN
Elmer's Invisible Glowe '™
Protective Hand Craam.
Just apply bafore any
: dirty job
Frotiem: How fo repair 3 crack i
THE HOME SOLUTION" Eimer's THE Hﬁ%mumnu-;
Redi-Spack™ spackiing compound. Empﬁnterswwﬁlhrﬁm Elmer's Tub Caulk
Fast-drying acq,.rlmmlnm shrnking and accapts dark and Provides 4 fiexible seal
stays fiexibie but fight stain that's water and
sands easily mildew resistant.
Prabiem; How to stop
mmmmﬁm.
THE HOME SOLUTION™; Elmer's

Silicone Caulk. Gives you a long-lasting,
Pexible s2al that insulates
and waterproots

Problem: How to replace broken Protiem. How lo giue the rm back Probiem: How [o give profective
wm-vﬂhss : . on the armcharr felt fo the battarm of the siatue.
THE HOME SOLUTION™: Eimer's THE HOME SOLUTION™ : Elmer's THE HOME SOLUTION™:
Glaze-Tufi compound. It's 5 Wood Glue. Penefrates Eimer's Glus-All'™ It's the ideal al-

paintabg in onty 30 menutes

wood deaply for a strong band. purposs household glue,



The
Intelligent
Window |

tells all.

Here's why more and more
people are choosing the comfort,
beauty, energy
savings and
value of The
Intelligent
Window ®*—
the one with
Sungate® coated glass from PPG.

It's the exclusive Sungate
coating: it lets in the sun’s light |
and heat, but reflects the heat I
from your
furnace, and
the other
radiant heat
in your
home, back.
into your
roOImS.

You can
get the full story on how Sungate
coated glass works by filling out
and returning this
coupon. Or, to
find out who in
your area sells
windows and
doors with
Sungate coated
glass, just call
1-800-2-GET-PPG.

R e e -1
PPG INDUSTRIES, INC.

SUNGATE MARKETING GROUP Sscias
RO. BOX 8727
HARRISBURC, FA 17105

THER INTRELLITENT WNTO,

Please send me mare niormathon an how
windows with Sungate ooated glass from FPG
can add o the beauty, comibrt and value of

| I
| I
| |
| |
| |
| mybome. |
| |
| |
| |
I I
| I
| |

Mame.
Address.
Gty -
R 1
| S SR o i A St () Sy -

PHOTOGRAPHY
(Continued from page 14)

housed within the camera body. Canon's
system places the motors inside the lens
—with no increase in the size and weight
of the lens barrel.

Canon explains that bulding-in the mo-
tors enables them to be custom-tailored
for the specific lens—with the advantage
of faster operation. Besides the focusing
mator, each EF lens contains a second
motor, which regulates the aperture of
the diaphragm. Canon says that such elec-
tromic control of the diaphragm provides
more precise, reliable and quieter opera-
tion than lever-actuated mechanical dia-
phragms. Finally, a memory chip in each
lens wentifies its focal range and speed
and provides other information that en-
ables the microprocessor in the EOS body
to calculate exposure and focus values.

The focusing motors in the 14 new EF
lenses mert attention because they've
never been used m photographic applica-
tons before. Twelve are focused by Can-
on's Arc-Form Dirive, a tiny but powerful
motor that's shaped to the curve of the
lens barrel and closely peared to the
mioving elements of the lens.

Two other EF lenses, a novel 50mm
ii1.0 ($2760) and a 300mm [/2.8 telephoto
($4210), are driven by a unique ultrasonic
mictor (USM) that adds virtually no bulk to
the lens. The USM is comprised of two
flat piezoceramic rngs that fit mside the
barrel on the same plane as the lens
elements. When electrical current is ap-
pled, they vibrate at super-high but mau-
dible frequencies, rotating the lens either
clockwise or coumterclockwise to achieve
focus. Operation is virtually spontaneous,
and eerily silent.

Tiny motors aside, what contnibutes to
the compact size of the EF lenses is their
use of molded-glass (GMo) aspheric ele-
ments, a Canon first. Aspheric shaping
means a lens needs fewer elements than
are normally required, resulting in a small-
er, lighter lens. Seven of the 14 EF lenses
now available use GMo elements, includ-
ing the S0mm £1.0—the fastest lens
avatlable for a 35mm SLR camera,

The ability to manufacture such large-
aperture lenses at reasonable cost s
another benefit of this glass-molding tech-
nology. In the case of the /1.0 lens, the
speed s also made possible by Canon's
adoption of a new, wider Smm lens
mount (compared to the 48mm gauge of
current Canon cameras). This means you
can't use EF lenses on non-EOS bodies,
or non-EF lenses with the new EQS 650
and 620. But Canon maintains this break
with the past is necessary in order to
exploit future electronic innovations with-
out compromise,

Une fmal notewarthy point on the EF
lenses is their calcium fluorite crystal
elements. Canon's use of this man-made
crystal in the optical glass lends a degree

of color accuracy usually found only m
maore expensive apochromatic lenses,

Does all of Canon's technological der-
ring-do vield practical results in the field?
You bet it does. In our hands-on evalua-
tion we found the EOS 650 to be the
fastest autofocusing SLR we've handled
so far, the anly one that doesn't balk when
the lights grow dim and, overall, a joy to
use. (For the record, we used the stan-
dard EF 50mm 1.8 and the 356 EF 35-
105mm 3,55 zoom for our tests.)

Each camera is capable of single-shot
or “servo” autofocus, plus manual focus,
In the single mode, the cameras find focus
and lock it in at that point. If the subject
moves (or if you do), you have to refocus.
In “serva”™ the cameras continually read-
just focus to follow any motion. In these
circumstances you'll want to use the
continuous film-advance mode. Keep the
shutter release pressed and the built-in
motor drive will fire away at up to three
frames per second.

As you might expect, the EOS 650 and
620 provide a variety of automatic expo-
sure modes. They share a do-everything
program that selects shutter speed and
aperture for vou, Also shared is shutter
priority, aperture priority, metered man-
ual and two flash programs. Here's where
the differences begin,

The EOS 650 has an innovative pro-
gram called Depth Of Focus Autoexpo-
sure. To use it, you first fix focus on the
nearest point vou want in sharp focus,
then the farthest. The EOQS 650 then
calculates the proper f/stop to maintain
the depth of feld you desire.

In place of this program, the EOS 620
substitutes  Autoexposure  Bracketing,
This lets you play it safe by compensating
for the “cormrect” metered exposure with
up to five stops of under- and overexpo-
sure. Set the camera for the degree of
plus or minus compensation you want,
release the shutter and EOS 620 makes
three continuous exposures: under, cor-
rect and over. Untdl recently, this ad-
vanced feature was available only as a
custom modification to pro cameras.

Other major differences between the
EOS 650 and 620 are, respectively,
1/2000-se¢. shutter speed wvs. 14000
sec., and 1/125-zec. flash sync vs. 1/250
sec. Additionally, the EOS 620 can per-
form multiple exposures, and adds bnght
blue backbghting to the 650's plam gray
LCI data display,

Shutter speed on both cameras is elec-
tromically controlled, in half-stop incre-
ments down to 30 sec. plus Bulb. Film
speed ranges from 150 25 to 5000 with
automatic DX setting, and [SO 6 to 6400
manually. The cameras also share 6-zone
evaluative center-weighted light meter-
mg, plus partial center metering (6.5
percent of the image). Each weighs 22%
ounces, including long-life lithium battery,
and can use either of two flashes and two
interchangeable data backs. o
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- SEE OUR WARRANTY

AT A DEALER NEAR YOU. f -

= it

e 7 . L SMAPPEN ‘
RIDING MOWER
WITH FREE CATCHER AS SHOWN WITH FREE CATCHER AS SHOWN WITH FREE CATCHER AS SHOWN
21" 3.5 HP (21351D) 25" 6 HP (25066) 21" 3.8 HP (21351PD)

Al participating dealers. While supplies last Above olfers includs grass calchers anly




More Americans have chosen Snapper’s rear

engine rider than any other brand. For good

reason. Mo where else will you find the perform-
MONTH ance or durability of this American classic. Buy
FI\"“EHTS now at reqular retail price and choose one
WITH SHAP-CREDIT

bonus attachment.
(Shown with optional twin bag catcher)

REAR ENGINE RIDING MOWERS

L W"‘"‘ FREE Dump Cart
For hauling heavy loads
" Retail Value $189.95

50% OFF Twin Bag Catcher FREE Single Bag Catcher
Halds 30 gallon frash bags Slides for ea:-n dumping
Retail Value 3259-95_ Retail Value $139.95

50% OFF Bag-N-Wagon'
30 bushet, great for leaves
Retail Value $369.95

Choose a gas push mower with our
patented Hi-Vac®system. Vacuum
action stands grass up for an even
MONTH cut and removes clippings, leaves,
FA\"HEHTS pine straw Buy at regular retail price
WITH SHAP-CRAEDIT

and choose one bonus attachment.
[Shown with free cptional grass caichar)

PUSH MOWERS 19 or 21

FREE Snapperizer’
Shreds fall leaves
Retail Value §59.95

FREE Grass Catcher

For Kwik-N-Ezy dumping El-‘li‘!_ii Igglnhutnr"
i il el

Retail Value $49.95 Mulcr':e"san Tanwir Imd

Retail Value 544.95

50% OFF Pac-N-Sac’
21" 4HP models
Retail Value $99.95

“SNAP-CREDIT MEANS NO MONEY DOWN AND



Hﬂl
B80 1!34 123456 1

ATTACHMENTS Yr SNAP-CREDIT PLAN

The self-propelled models come
with state of the art features that get
the job done fast. Like our patented
Hi-Vac® and famous disc drive.
HT"'HTS Buy now at regular retail price and

suapcrepit Choose one bonus attachment.
[Stumiti wilhs IFid oElional Grass caleher)

SEI.F-FIIDFEI.I.ED MOWERS

¥ FREE Thatcherizer”
Fa Dethatches while you mow
™" Retail Value $69.95

FREE ﬂr—li:ﬂnhlr
% For Kwik-N-Ezy dumping
Retail Value $49.95

Shrads fall lesves
Retail Value §59.95

| " o
Hodds 30 gallon trash bag
Retail Value $99.95

FREE Mulcherizer'

[t e i o BBG mpsieiy)
Mulches far lawn food

Hetail Value $44.95

LOW MONTHLY PAYMENTS”

JOHE @ CHSTONER

When you're ready to ride first class, look to
Snapper. The limousine of lawn tractors. With
features no others can match. Like the Hi-Vac®
ONTHL system and the patented disc drive. Buy a
gﬂ'ﬂﬂﬁm 12.5 or 16 hp lawn tractor at regular retail price

and choose one free cutting system.
{Showm wath frea 33° deck and optional hedn bag calcher)

Atachments imided on cerain
mmlu All prices shown ars

FREE 33" Mower Deck
The patented Hi-vac® deck
Retail Value $§259.95
FREE 41" Mower Deck
Mndiulm wide double blade
Retail Value §338.95
FREE 48" Mower Deck
Ultra wide friple blade

Retall Value $508.95
HURRY! OFFERS




This versatile 2-way tiller
breaks hard new ground

or cultivates your existing

LY garden. Buy one at regular

PAYMENTS retail price and choose
WITH SHARCREDIT one bonus attachment.

REAR TINE TILLERS

o e
)L
[P

FREE Hiller-Furrower
Retail Value $§79.95

FREE Cultivator
Retail Value $§99.95

oW,

PAYMENTS retail price and choose
WITHSNAR-CREDIT nne bonus altachment.

#|

ek

FREE FREE
Hiller-Furrower Dozer Blade
Ratail Value Retail Value
§79.95 $129.95

FREE Garden Kit (Piow kit. cultivator and

TRIMMERS,REGULAR AND COMMERCIAL

After handling a Snapper timmer, the others seem like toys.

Whether for home or commercial use, you'll find all the power
and features you expect—and more

2 cycle oil—FREE!

Buy now and get a pound of spare line
and a six pack {4 oz. bottles) of Snapper

2 gauge wheal kits) Retail Value $159.95

.-I\

Tough. Hard working and
long lasting. Buy a front
tine tiller now with garden
NTHLY tractor wheels at reqular

FRONT TINE TILLERS

T | ’ - g
BLOWERS,HANDHELD AND BACKPACK
Snapper offers blowers for both homeowner and commercial use.

You'll find all the quality you'd expect from Snapper. plus special
features to make a snap of vour clean-up choras.

Snapper's electric
mower runs cleanly and
guietly. Buy now at regu-

MONTHLY lar retail price and get a
PAYMENTS free Kwik-N-Ezy catcher.

WITH SMAP-CREDIT  (Shown with iree grass caicher)

FREE Grass Catcher

details sse ocur rmsmns no down
warranty sl & low
daaler ear you, paymants.

Buy a hand held blower and get a shoulder

strap and a six pack (4 oz bottlesiof Snapper
2 cycle oil—FREE]

HURRAY! OFFERS END SOON AT PARTICIPATING DEALERS.
Visit the SNAPPER dealer nearest you. Or look in the Yellow Pages under lawn mowers.



urora 8 the Roman
Azuldass of the
dawn. It also is the name
for the U.5. Army Lab-
aratory Command's nu-
clear blast simulator, In
the past year, Aurora has
blasted more than 100 ex-
perimental objects with
its four gamma-ray injec-
tors. In each experiment,
the object is dosed with
the equivalent radiation of
a nuclear weapon of a
given charge. The pro-
cess has cut down drasti-
cally on the need for actu-

al nuclear blasts to
perform tests.
At the Laboratory

Command's Harry Dia-
mond Labs in Marvland, the
Defense  MNuclear Agency
passes judgment on all combat
materials as to their “hard-
ness” to a nuclear attack. Al-
s0, the Army's Space Com-
mand and several agencies
working on the Strategic De-
fense Initiative have used Au-
rora’s services. Even Defense
Contractors are using the sim-
ulator to pretest new nuclear-
resistant materials,

“A single underground test
shot costs millions of dollars,
and of course, can't be readily
repeated,” says Jack Agee,
who runs the testing program.
“A typical test shot at Aurora
costs under $3000 and can be
repeated as needed to gather
data.”

When the Defense Depart-
ment points to the new series
' of tests, a shift in noclear

testing policy is confirmed
without comment. In seeking
| DEW  Weapons  agreements
with the Soviet Union, the

1.5, has been trving for vears

POPULAR MECHANICS ® MAY |87

A Simulated Goddess

A-bomb simulator reduces real blasts.

to select reliable testing proce-
dures without actual nuclear
weapons blasts. The testing
on both sides has been 8 major
bane of contention,

The doors to the Aurora
chamber were recently en-
larged to help it accommodate
an M1 tank. Again, this is tacit
acknowledgement that the fa-
miliar vehicle is gong through
material upgrades to "harden”
it for nuclear combat.

Finally, Aurora has been up-
graded recently to simulate
electromagnetic  pulse  and
high-power microwave envi-
ronments. This suggests ap-
plications for hardening mate-
rials agamst known Soviet Star
Wars machines. Aurora does
not eliminate the need for un-
derground mnuclear testing,
Apee points out. But it does
reduce the number of tests,

Some readers may be
dlarmed at the presence of
stuch a device. Does it spur us
on in the nuclear arms race?
I'd say no. The race goes on

| with or without Fumom. But it
does reduce insults to the en-
vironment, and tensions in the
diplomatic commumnity,

Research glﬂl‘lt
When the national telephone
monopoly was  broken  up,
there was a great cry from the
scientific  commumty, Bell
Labs, generator of major re-
search and winner of a pile of
Nobel Prizes, might go out of
business, was the concern
many expressed at the time. It
was really the only major lab in
the country doing research
that often didn’t have an obvi-
ous payofl, Would any corpo-
ration in America risk R&D
funds on such basic research?
Well, Bell Labs is alive and
well two years after the break-
up, and now a new lab-in-the-
making is growing out of a pact
made between The Rockefel
ler University and the Howard
Hughes Medical Institute, The
Hughes Institute will invest an
average $10 million a year for
the next 10 vears in spect
projects at Rockefeller’s al-
most 50 labs. Actual research
goals have not vet been an-
nounced, but Hughes has al-
ready devoted a lot of its ener-
gies to the medical application
of lasers, radinlogical sciences
and space medicine. Rockefel-
ler, which has done break-
through work in genetic engi-
neering, physics, mathematics
and other basic sciences, has
also shown interest in these
technologically generated
fields. Look for breakthroughs
in lasers themselves and in
medical imaging equipment.
This is a mamage made in
scence heaven, with lots of
copycats waitmg in the wings.

LEAD PLATES /-

TUNGSTEN — 1.
EDLLIM.&TDRI; 1

Remember this
Psychology Prof. William
Hoyer of Syracuse University
talks to older people. Most of
them are professionals. And
he reports one very unexpect-
ed discovery. Experts retan
their memories on subjects
about which they are expert
mto old age. Prelimmary find-
ings are that experts develop
an unconscious set of reason-
ing rules that stay with them
throughout their lives. This
applies to scientists and other
professionals, and it may well
also apply to carpenters and
other skilled people,

Hoyer currently is studying
varous groups of medical ex-
perts to see how far this mem-
ory-retention capability goes
with them

Waste not

Federal regulations for the po-
licing of low-level radiation in
waste products has gotten so
demanding in recent years that
new equipment has had to be
developed.

One ingemous maching, dis-
cussed in a recent issue of the
Electric Power Research In-
stitute’s jourmal, s called
QuantiScan. The QuantiScan
system was first used in the
cleanup after the Three Mile
Island ‘nuclear acodent. It is
now commercially available.

Rigped like a telescope,
QuantiScan is shielded by lead
plates to eliminate mterfer-
ence and inaccuracies.  Its
tungsten collimator picks up
gamma rays and feeds them to
a germanum-crystal detector
for an accurate count of radia-
tion in nuclear waste, [t should
be i widespread use wﬂhm
five years,

. TUNGSTEM SHIELDING

GERMAMILINM-
ARYSTAL DETECTOR

-~ LEAD PLATES

A LoUID-
% MITROGEN
| RESERVOIR

Pl ILLUSTRATION BY GECRGE RETSEX

The QuantiScan detects radiation In waste products with crystals.
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A VERY QUIET

The new Goodyear
Wrangler AT and ST radials.
Engineered for year-round

peace and quiet. |

The biggest drawback of most tires
made for light trucks, vans and RVs
isn’t the way they look.

It isn't even the way they perform.

It's the way they sound,

The noise they make. As they
drone, whine, or ramble down
the highway. UUIE‘I.

Now, with the introduction ZONE
ST radials, Goodyear has
started a very guiet revolution.
And, as you'll discover, “
noise reduction isn’t the only improve-
ment to be found in these remarkable

reinforced sidewalls;
they provide re-
sponsive steering,
We also added a
cool running
subtread
compound.
And a butyl liner for
good air pressure retention,
And a new lower side-
wall design for better
stability in the bead area.
And those are just a few
of the design features of the new
Wrangler AT and ST radials,

of the new Wrangler AT and

new tires. So, as you can tell, we didn't take
- any shortcuts on our road to stronger,
The strong but silent type. :u?e m; I-,:c; T RN

The characteristics demanded by
our development engineers for the
new Wrangler AT and ST radials were

Radials that aren’t afraid
of the weather.

strategically very simple:

They had to be the strong but silent
type.

And strong they are.

Both the Wrangler AT and ST are
true steel-belted radials, with a .
minimum of two high-strength ‘g V1 = o)
steel belts. '

Beneath the steel belts,
you'll find two plies of
chemically stabilized
polyester cord for
long tire carcass life,

For additional
strength, the sidewalls =
are reinforced and have y
a cut-resistant compound. .

One more benefit of the

Because you cannot always choose
when or where you drive,

both the Wrangler AT and ST were
designed for quiet, year-round per-
formance.

In all weather. In all seasons

On dry roads, they run cool, quiet
and easy.

In the wet, they both channel away
waler to maintain contact and control.

And in snow, the deep traction
biting edges dig in deep to get you
through.

The concept is the same.
The execution is different.

Although the Wrangler AT and
ST radials share many of the same
strong construction features,
their final execution is
different. Most noticeably
in the tread design,
The Wrangler ST radial
was designed for light
trucks, vans, and RVs
that operate primarily
on the street and
highway. And it
has been tuned
for quiet, smooth
operation in
that particular
environment.




THE START OF
REVOLUTION.

When the road ends,
the performance doesn't.

In everyday use, the new Wrangler
ST radial will come as a very pleasant,
quiet surprise.

It is a strong, year-round, all-weather
tire that has been designed to give you
long wear, better handling and
excellent traction.

Ditto for the Wrangler

AT radial.
o Except that the

The Wrangler AT, on the o new Wrangler
other hand, was designed for AT has another
light trucks and RVs that need both pleasant sur-
an on-road and off-road capability. prise.

The open shoulders of the new Because when
Wrangler AT radial let it reach down the road ends, its true
deep for a solid grip in dirt, mud performance begins, . ' s
and wet grass. See the Wrangler ST and AT radials . ’_,.._[ :

The broad. open tread face of the at your Goodyear dealer. And witness . L}
Wrangler AT also gives it excellent the start of a very quiet revolution. ¥

traction in soft soil.
And while the tread of the new

Wrangler AT gives outstanding off- < i
road performance, it has been tuned
o a low noise pitch sequence to help

maintain a quiet highway ride.

Additionally, the Wrangler AT Take me hﬂme. The quiet way.
comes in a wide variety of widths
and sizes, with a maximum load
capacity of up 1o 3,042 Ths,
per tire

But no matter
which Wrangler
you choose,
both offer vou
low rolling
resistance
to aid fuel
EConomy.




Car Clinic

Ford Truck Tire Trends

n last month's Car Clinie

(page 53), I brought wp
the business of steering pull
(drift) and tire wear thai
conecerns many Ford light
truck and atility vehicle
ourmners. The lntest tnforma-
tion about how to resolve
pulling was addressed; now
let’s discuss abmormal tive
wear, There are several foe-
tors you fave to consider, as
Sillemins:
® Toe of wheels should be
set between () and . in.
outl. If the shop manual for
your vehicle doesn't say so,
disregard the manual, Tech-
mical  Service  Bulletins
(TSBs) 82-15-13 and 85-19-
16 set the guidefines. Keep
in i that ©f your velicle
is modified and you don’t
resel  toe, abmormal  five
wer will probably occur, In
ather words, i you add a
st ploan, winch or toolbox
to the truck, the toe will be
throum off, so readjustment
i% @ WHSL
® Camber iés a factor for
those who like 1o ride high
by beefing up the front sus-
pension, This creales erces-
sive positive comber, The
best camber ai which o set
the wheels for mirimum
tire wwar is 0 to 1.5%

Watch it if you order a
truck with a hesvy-dicty
suspension  system  urith
plans to eventually install o
snme plone or winch, Cam-
ber is set al the factory in
anticipation of this weight.
If you dow’t follme throwgh
and install the equipment,
wyou'll be driving around in
a vehicle that has ercessive
cainber,

® Modern tread patterns
provide lower rolling resis-
foonee, fmproved fuel ecoro-
my and better traction in afl
kineds of weather and over
afl types of tevrain. These
so-called all-season and all-
terrain tires are more Sus-
eeplible to irveqular, heel-toe
and diggonal wear.  The
emily way fo minimize wear
is to mainiain corvect wheel
aligmment and  tire pres-
sure, md o cross-mfiate
tives as affen as your oum-
er'’s manual reconimends,

That's shocking

How do my wife and I get out

and close the doors without
getting shocks? The dealer
says to hang a piece of rubber
from the bumper to the
ground. I've never heard of
such a thing. Have vou? ['ve

—_—

t"uinm

Instant winter

of our 1986 Plymouth Reliant |

Steel sparkplugs and aluminum cylinder heacds
cften can be dangerous to separate when the head
is hot. Either you wait 'til the engine cools off, or risk
taking all the threads out of the head with the plug.
Brian Ward of Pekin, llincis, wrate to Motor maga-
zine with this suggestion. He uses a rubber hose
hooked up to a can of Freon refrigerant. A cold blast
of Fraon only a few seconds long directed right at
the plug cools it off in a hurry. Wear gloves, or you'll

tried several static sprays on
the seats, but no luck. Can

vou help, please?
WARREN [, HUGHES
NEWPORT, RI

P've tried a couple of things
ard have checked with a few
knouledgeable sowrces con-
cerning e long-standing
problem of static electricity,
and this {5 what ['ve
learyed:

Will nn stotic elechecity
strap such as thal recom-
mended by your  dealer
ok ? Soame of my senees
sy yes, others suy no. So |
tried one. I still got jolted,

Here's hown 1 keep from
getting a jolt, As I slide
acruss the car seal and out
af the car, I keep hold of the
inener door handle, which is
metal. Bul let me cawulion
yer theat some handfes are
neade of plastic and won't
act as a ground, Hoeever,
yout cowld keep your fingers
wrripped aroind a window

Srome if the window hap-

pens to be open or on the
side of the door,

Pillars of
strength

We are a small auto repair
shop with the attitude that if
you've paid to have it fixed,
vou're entitled to have it fived
right. We are having a prob-
lem with a 1978 Datsun 2802
that is putting our philosophy
to the test, and we need your

help. We can't get rnid of a

front brake squeal So far
we've fme-turmed rotors on
an Ammco brake lathe, used
Clover Lapping Compound
and replaced pads several
times with various brands
| and types, Still, within a day
the darn squeal returns. We
don't know what else to try.
Can vou give us a clue?
GUY PILLARS
ROCK FALLS, IL

Nissan has had success in
| dlewling onee and for all with
this brake-squeal higaboo.
s in the form of a fairy
new compeind called Nis-
san Broke Grease, wiiich
ol can gef from a Nissan
dealer as pmt No. MSS
SHN-009:39. Apply it to the
backs of brake poads and
shims. The product does a
greal job absorbing high-
frequency pad  vilgdions
et ave heard as sgqueals,
Cne application is usually
all that's needed for the Life
of the paids,

A brake with
tradition

Our 1985 Oldsmobile Ciera
has been a super car, except
for one dangerous problem.
When braking moderately
hard, the rear tires don't
hold. Carrying two 80-pound
bags of sand in the trunk
| helps some. Is the trouble
caused by unequal weight
| distribution, which would be
a design flaw? Are there any
{Please firn to page 26)

coal off your lingers more than you might like. Safety
glasses, 1o, This beats pulling a head to fix stripped
threads, bul somehow [ust waiting to let the engine
cool off doesn't sound too bad either.

24
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[T'S NOT YOUR TYPICAL:
MAINSTREAM S r WAGON.

Of all the good things you can say ahmtﬂn:  agonizing Baj: liKlJ Jm off-road machine that
average station wagon, exciting todrive isn't 1 en the
.meoftl-nﬁql \Eﬂ}ﬁhﬁmy]ﬁsumhmhhﬂ]e 4 m axeptsabusz:

mst VILH S€

It's easy to drive and park, just like a station  jumps to.
wagon. It carmies a lot of luggage, just like a
station wagon. And it even has seating for five,
just like a station wagon. :

Bmthere,ﬂmﬂduﬂy ﬂlesmhnheserﬁ.l -~ i

Ba:lu]&iemﬁldkeslnﬂﬂfabvgwﬁe .‘ -apa
Trooper Il nstantly tums mto a wheel “Manafictu
drive machine potent enough towinthe Rt o change Reor S

ﬂzepmcarﬂzﬂm o Japan. )




CAR CLINIC

M asd d e Fream iy 1)

recall notices ['ve missed or TSBs |
should have my dealer look at?

C.R. RETTSTATT

KINNELON, NI

The answer is no (o both questions, So
where do you go from here? To an Clds
iealer or first-closs brake shop—that's
ithere—io make sure every cause of
wneven braking action is checked out,
The (Nds service and general brake
vepair manuals fist 20 couses, with
cribamiiated brake linings, includ-
ing too much bmke lning dust, being
cited as the move probable eause. In
adedition to the 20, you should fove
two others Tooked into—possibilities
that ave more than remote with GM A-
body velicles. They are:

B (e oy hoth rear drems being oul of

rovndd, which could coause bhmkes o
loke wereafer havrd braking.

& The parking brake not releasing all
ihe way when its disengaged. [ the
parking brake 15 ol adjusted correct-
Ly, the vear brake shoes which are set
tgerinst the dirvms when the parking
bivake is engaged maay vemain in hair-
line tery close contact with the
drims when the parking broke is re-
leased, The r,l'{il'i'.‘r.r of this "th’.ry" or

nr

Hung up to dry
Our thanks o Jarry Flentge of
Freeway Truck Sales in Lyons,
inois, for this gem we came
across in the Fall 'B6 issue of
Serrice Life, a magazine thal
Ford and Lincoln-Mercury ser-
vice personnel receive:
Instead of using metal clamps that might
scratch the paint, or tape that doesn't clamp
well and leaves a sticky residue, Iry ordi-
nary woodan or plastic spring clothespins
to clamp weathersinipping in place until the

GASKET

ADHESVE

adhesive dries. The things are so cheap
that you'll be abla to use one every inch or
two all around the seal, ensunng a really
good fit. The spring keeps clamping pres-
sure constant as the rubber sets.

ilmost fining-to-drium contael would
wid be noticealle. However, when you
brake, the pressure you bring to bear
igainist the drwris plies the pressurve or
closeness alroady there because of por-
tied parking broke engogement couwld
comevert a murh'ﬁln'fy Terd Brvakewr copopli -

efecane dnido o persiie Stogs Chet @5 makinidg
rear fives break loose frean the roo
Pesky ping [a.k.a.
kooky knock)

My 1984 Pontiac Parisienne 5-liter en-
gme began pinging (knockmg) at about

Dress Up Your Doorway, le_Up Your Home.

Buy a new

Kwikset
entry
lockset

and geta
home repair
manual
FREE!




6000 miles. The car now has 24,000
miles and continues to ping, despite all
our efforts to get nd of the noise. The
followng 15 mportant for you to know:
® The ping occurs primarly when the
car s warmed up and is under a light
load, such as going up a slight grade.
B | use premium fuel of major oil compa-
nies. Hepular gasoline causes an in-
crease in the intensity of the ping.
B Octane additives have no effect.
B No trouble code is stored in the com-
puter memory, and all voltage readings
are per the factory shop manual.
® The dealer has replaced the EGR
control solenoid, canister purge valve,
temperature sensor, barometnic sensor
and oxygen sensor. 've replaced the
195" thermostat with a 180° unit and
switched from R45 to R44 sparkplugs,
If you can help me, I'd greatly appreci-
ate It JEFF FRARCIS
EATONTOWN, N

There are gir causes of ping thiat you
don'l eover.

I Dot assume that an inlake air
leak wnill sef o browble code in e
compiter. It doesn't always, The old
way of finding an intake air leak is
still  effective—that’s (o spritz ol
aromind possible leak areas with the
eneine i ning and a tachometer con-
nected, [f the tack recovids a change in
engine rpm _fillouing a spritz, theve's
a leak af that point

SERVICE TIPS

® According to Ford TSB B86-25-8, a
plugged manilold absolule pressure
(MAP) sensor vacuum hose may be be-
hind rough idling, black exhaust and/or
poor fuel economy you're getting from a
1985 or 1986 Tempao or Topaz. The fix is
to replace the plugged hose with a new
one and install a new vacuum fitting (part
No. ET3Z-9A474-B) and MAP sensar
bracke! (part No. EB3Z-9G4TE-A).

® Buick says that a humming noise from
the engine of a 1987 Cenlury, Somerset
or Skylark with 2.5-liter engine may be
caused by an air cleaner cover thal's oo

tight.

8 Chrysler has laken a long, hard look at
all the complaints about its 2.2-liter carbu-
relor-equipped engine sagging on accel-
eration urnlil it gets warm, and has issuad
TSB 18-50-86. It apphes 1o 1984-87 mod-
els. Now there's no reason lor you 1o
betieve a mechanic who says, “Thay all
do it—it can't be helped.”

ing so won't damage the pipe. In fact, the
clamp is no longer installed during pro-
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2 You mrention thiot the dealer pe-
paced the EGR control solenoid, bt
did he test to see if the EGR valve is
working? A malfunctioning EGR
walve way eawse ping. However, if the
EtGcR valve is bad, the engine will
usually stall as well,

. Ihd your dealer check to see (f the
electronie spark advanee {ESA) is op-
eriting as il should with timing sel ol
the base specification given on the
vehivle emissions control lobef?

4. Full-time EFE—it's supposed (o
e off when the engine is warni—auill
canse o ping under lght-torottle oper-
a i,

5. Has anyone checked the Thermae
(heated inlel air) system? The Ther-
mac damper valve may be stuck tn the
(N position, so air being fed into the
engine is foo s, resulling in pinging.

6. [f the compression in one cylinder
o omuch greater than in the others,
fenock wnll result, The valves in that
cilinder may bhave to e reseated 1o
ey compression. 5]

DO YOU HAVE A CAR PROBLEM?
St ank Mot mhont o, Sewdd powr gietion fo e
O ¢ limie. Popradar Meckawies, 22 Wesd 3768 8.,
New Fook, NV poors, While deffers emmmdt e
wrsnsverwed selireeluiontly. prvildems that e of geverel
fnteresd will de ciweviazed (e the colfumen

300 to replace.’10 to repair.

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

High Performance Wood Filler by Minwax. It won't shrink, @
crack or fall out. It hardens in 15 minutes and can be
sanded, planed, drilled, painted or stained.
If the wood is soft because of rot,
prepare a rock-solid base with High

Performance Wood Hardener

Send today for our free 30-page
booklet, Tips on Wood Finishing.
Minwax Company, Inc., Dept. PM-057
PO. Box 426, Little Falls, NJ 07424,
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Get the ﬂavnr of these leading brands, but less tar.
- — - :
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LIGHTS Mitels e LIGHTS o

€ Philip Morris Inc. 1987

SURGEON GENERAL'S WARNING: Smoking
By Pregnant Women May Result in Fetal

Injury, Premature Birth, And Low Birth Weight.







Electronic Radial-Arm Saw

Aﬁl:r testmg the new
raftsman 10-in.  elec-
tronic radial-arm saw, [ was
so mpressed that | decided |
wanted one for myself, [ gave
my old, reliable radial-arm
saw to my son. The features
that sold me on the Crafts-
man include an electromc lig-
vid-crystal display (LCD),
large 27 x 44-in. warktable,
up-front fence clamps and six
roomy drawers, | also liked
the horizontal handle.
Located on the end of the
saw’s arm is an LCD window
and various pushbutton keys,
Press a button and a digtal

readout shows the blade po-
sition for elevation, bevel,
muter and rip. Bevel and mi-
ter cuts are shown in Y-
degree readings. Read blade
elevation and rip cuts in .01
in. increments. The LCD is
powered by a 6-volt battery.
To save battery power, the
LCD shuts off automatically
after three minutes, Howey-
er, i built-in memory will re-
call the last setting.

All these features are use-
less if the saw is inaccurate.
After testing various types of
cuts and settngs, 1 found the

saw to be precise and, just as

Saw has 27 x 44-in. worktable and &-drawer storage cabinet. Or.
choose a cabinet with one doorthree drawers or two door.

mmpartant, very consistent.

It's powered by a 1%-hp, |

direct-drive, ball-bearing mao-
tor with a maximum output of
2%, hp. Maximum depth of
cut at 907 is 3 in.; at 45° it's
2%, in. The saw will crosscut
a 15%-in, -wide board. Maxi-
mum ripping capacity is 26 in.
wide, The ONAOFF switch has
a removable locking key o
prevent  unauthorized use.

Smooth-sliding steel drawers with durable
plastic fronts provide plenty of storage. The
| six drawers measure 3, 6 and 10 in. deep.

CRaATIna

An easy-to-replace &-voit battery powers
the saw's LCD. To the right of the LCD
window are six pushbutton function keys.

CRAFTSMAN |

[RAFTIMAN

The saw comes with a car-
bide-tipped  blade, antikick-
back pawls and kerf spread-
er, and four casters.

The Craftsman 10-in. elec-
trome radial-arm saw costs
about $470 at larger Sears
stores and through the Sears
toal catalog. Contact Sears,
Sears Tower, Dept. TU03-
PM, Chicago, 1L GOGE4.

—Rosario Capolosio

Quick-release camps make it easy to
change or reposition saw fence. Lift handles
to release tension; push down to lock fence,

_—

The saw will cut bevels between 0 and 90°.
Here, a 30" bevel cut is made. Note the 30
reading visible in the LCD window.

To test accuracy. | cut an odd-angle miter
—20% —and then checked the cut with a
bewvel square. Cut was right on the mark.

Rule Is used to check Y,-in.-deep dado cut in

Yein. stock. Elevation reading of .50 In. s
distance from table to blade,
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HII\V Tll GET THIIIISMIIIS [lF TIPS
WITH A SCREWDRIVER.

! ﬁ; I15 Introducing the Stanley Subscription Break.
== (‘" 2 Where you can save up to 76% off the cover price on
4 < ; aﬂy one of four great magazines when you buy a
= [ > Stanley tool.
i < ? 76% off magazines like Sports lllustrated,
" Newsweek, Fopular Mechanics or Field & Stream. With
ANDSAVEUPTO76~ON  @s many as four issues free.
FOUR GREAT MAGAZINES, Just buy one of the featured Stanley tools - and
send in proof-of-purchase along with a
couponand your subscription payment.
It's that easy.
S0 look for The Stanley
g Subscription Break display and
coupons at your participating :
Stanley dealer.
After all, Stanley tools have always saued -
you time, and now they can save you money.

e g, Jure W3, 1087, ) VBT The Skl #eriss




STORAGE & FLEL
LIMDIER SEAT

Running The Flats

ROD RAZKS

STORAGE
LIMNDER SEAT

CILITHOAELY MUTOR

120 HP MAX

CIOMNTRUIL

A JECK
COMSOLE O EE

The Texas Scooter—a perfect design for getting into tight spots.

one fishermen on the

Bay of Florida and an-
glers along the Texas Gulf
Coast are well aware of the
problem. How can you get to
where the fish are in ex-
tremely shallow water with a
conventional boat and motor
setup? The answer is: you
can't. Unless wyou come
equipped with a Scooter, a
high-speed fishing platform
that draws a mere 4 in. of
water running.

Like most specialty boats,
the Scooter is a product of
its environment. It's
characterized by re-
duced freeboard, a
tunnel hull, center
console and, usually,
a4 means to raise and
lower the engne
bracket under way, in

addition to standard trim/tilt.
I ran a Scooter following a |
recent boat show., After
throttling easily onto plane,
the water slicing through the |
tunnel provides the fluid me-
dium that the prop operates
in, and raising the engme ver-
tically—out  of  harm's |

way—into the tunnel wash
doesn't seem to result in any
appreciable efficiency loss. |
Glen-L marme designs re-
cently came up with a Scoot- |
er design for the home-

The Lasersight—high-performance aim.

builder. The Glen-L

plans ($45) include full- ['

size patterns, or you can
use (len-L's prefab frame
kit (8310). Fasteming kits
for the Scooter are also
available ($68.20 for galva-
nized; 514750 for bronze),
along with a fiberglass cov-
ering kit (8129).The fin-
ished article 1s 15 ft. 9 in.
long, 6 ft. 10 in. wide and
weighs about 600 pounds,
You can mount up to 120
horses on the back, and take
a couple of friends to fishing
spots that other boats will
never—ever—get o see.
Contact Glen-L.  Marine
Desigms, 9152 Rosecrans,
Bellflower, CA 90706

Taking aim

Laser sighting devices for
small arms have been around
for quite a while, particularly
on military arms. As an ex-
ample, we covered the Laser
Products 14A and 15A in the
November 'B5 issue (Setting
Sights On The Future, page
93). They're intended for the
Ruger Mini 14 and Colt AR-
15, respectively. But high
cost (around $1000) has al-
ways impeded the laser’s ac-
ceptance on a broad scale.
Touring the SHOT Show
in New Orleans, however, |
stumbled on an interesting
laser sighting instrument
that's serviceable on a van-
ety of weapons and costs a
relatively mexpensive $449,
The Lasersight LS45 oper-
ates on twin 9-volt battenes
that energize the helum-
neon laser tube to 12,000
volts. The tricky part in man-
ufacturing this compact umit
18 suspendmg the tube mside
the casing so it won't break,
and making it adjustable for
windage and elevation. It
weighs less than 12 ounces
and offers 45 minutes of con-
tinuous use, or 2700 seconds
of intermittent use. Best of
all, it works, The laser beam
concentrated a highly visible
pinpoint  of  light
across the cavernous
mterior of the New
Orleans Convention
Center, The jury is
out on how well the
L545, or any laser
aiming device for that
matter, operates in

=
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The Antique Out-
boarder, AOMC's official book.

bright sun, but a 300-yard
range at dusk or in the eve-
ning izn't bad. Contact Laser-
sight Inc., P.O. Box 8594,
Incline Village, NV 89540,

Outboard info
The vast majority of requests
for mformation we get at the
PM Outdoors Department
pertain to out-of-production
outboard engines. A typical
reader wants to know where
he can get a water pump
impeller for his Homelite
Bearcat, or a new carb for his
good-as-new 63 Evinrude,
or a magneto for Dad's old
Elto. Now there is a source
for everything—and | mean
everything—you'll ever want
to know about outhoard en-
gines. The Antique Outhoard
Motor Club Inc. has literally
thousands of members who
buy, sell, swap and otherwise
dabble in elderly outboards.
Consider the following adver-
tisement, typical of the clas-
sifieds found in the latest
AOMC Newsletter: "W
ted—Forward pear for 1966
Sportfour  60-hp Evinrude.
Prop shaft seals for 1943 Sea
King 5 hp and 1963 Evinrude
7 hp.” From basic compo-
nents to musty esotenca, at
least one AOMC member will
have the part you need, or
aim you in the right direction
To join and take advantage of
AOMC information, newslet-
ters and other activities.
Send $20 to The Antigue
Outboard Motor Chab, Inc.,
c/o Maranne “‘Waterwitch”
Jones, 436 5. Marina St.,
Prescott, AZ 86301,

{ Menne turn fo poge 46)

POPULAR MECHANICS ® MAY 1587



THE SPECIAL VALUE DODGE RAM 50. $6664.

« Think the only way to get a high-styled pickup is  on the inside. All for only $6661* The new special
to pay a high price? Well, get ready for the right  value Ram 50. IF's a great way 1o go in style, for
price, Courtesy of thenew Japanese-built Dodge a price that's right. Buy or ]

Ram 50 with special value features. It's a specially lease it at your Dodge dealer
equipped edifion of ourimported compact truck. now. And be sure o ask about
With sport stripes on the outside. Wide-spoke 14- special value packages avail-
inch chrome wheels on the cormners. And a cloth  able for other Ram 50 models.
seal, cul-pile carpeting and a sport steering wheel  .ga.e jist price, excluding

fox & deslinalion charge.

DIVISION _ﬂf CHRYSLER MOTORS

BUCKLE UP FOR SAFETY.
-



ACTUALLY, A NUMBER OF
THINGS RUN LIKE A DEERE.

You don't have to limit Or a trimmer that runs : y Orachain
yourself toatractorora likea Deere. saw that runs
riding mower that runs Choose from ten differ-  / " likea Deere.
like a Deere. entmodels,mostwith = % Weofferten,

You could be semi-automatic line including two
the proud owner feed, electronic . ' new models
of a lawn mower 0 1ignition, low | ‘ ' with vertical-
that runs like a Deere. *\ vibration,and " cylinder engines
Maybeoneof our2l- \ unusually #%§ . , that operate at
inch models thatletsyou *\ highratios' | SO many revo-
adjust its ground speed to of power lutions a minute,
match your walkingpace. | toweight. they're revolutionary:
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Or aftiller that runs There are For more informa-
like a Deere. The one also John tion about the products
below isour Model 216  Deere that nothing else runs
with enough powerfor  portable like, and the o
most home gardens. enerators, address of the W
Plus the advantage of f{}hn Deere John Deere
three different tilling leaf blowers, John Deere  dealer
widths, from twelve high-pressure

totwenty-sixinch- washers, John Deere nearest
es, with optional “edgers, John Deere you, please call
extension kit. log splitters, John _ us toll-free at 800-

Deere snow blowers, 447-9126. (In Illinois,
John Deere hedge call 800-322-6796.) Or
trimmers, and each of write to John Deere, Dept.
themrunsexactlylikea 52/62/82,
Deere.Orwe wouldn't be ‘ 3| ﬁ Moline, IL

selling any 61265.
of them. NOTHING RUNS LIKE A DEERE'




OUTDOORS
(Continwed from page 424

Mergers and
acquisitions
Amenica’s boating mdustry has always
been characterized by a personalized
mom-and-pop temperament. Unlike air-
craft and automobiles, boats don't re-
quire ultrasophisticated R&D or tooling,
which has fostered the growth of small-
and mud-size boatbulding companies.
The mdustry's lmd-back attitude 1s
bound to change, however, following
the recent buying spree by Brunswick
Corp., which owns the multifaceted

Mercury Marne, and Outhoard Manne
Corp., which makes Johnson and Evin-
rude outhoards along with Cobra stern-
drives. The highly competitive engme-
making mants have snapped up six boat
bullders in the past six months, and
industry observers anticipate additional
acquisitions throughout the summer.
The new megabuilders now join industry
powerhouse Genmar Corp. in control-
ling the largest, most dynamic segment
of the American boating market. Gen-
mar was created by financier Irwin Ja-
cobs of Minneapolis, Minnesota, and
consists of Welleraft, Lund, Larson and
Hatteras, Brunswick's new divisions are

Makers of the World Famous T-50 Staple Gun

Now Brings You A Full Selection
Of Professional Quality

Fastening Tools

For All Your Fix-It Fastening Needs!
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ﬁ | EZ-Pull™

Bavliner and Sea Ray. Bayliner is the
acknowledged leader in package boats
and builds more than 45,000 units annu-
ally. Ironically, Brunswick's archcompe-
titor OMC recently completed a multi-
milhon  dollar agreement to  furnish
Bayliner with sterndrives, a deal the
new Brunswick unit is expected to hon-
or. Sea Ray, based in Tennessee,
makes a full range of quality runabouts.

OMC's acquisitions form a diverse
and profitable cross section of the mar-
ket. Joining the fold are Four Winns,
makers of lake runabouts, deck boats
and small cruisers; Stratos, the hghly
regarded bass and saltwater boat build-
er; Lowe, which makes aluminum boats;
and Sunbird. Insiders hint OMC is nego-
tiating to buy Ranger Boats, America's
leadmg bass boat maker.

What does it mean for vou? Backed by
plenty of clout and capital, the new boat-
building agglomerations should be able
to achieve special economies that could
moderate prices. And marryving  hull
builder with engine builder may mean
new packaging. Packagmg—the 1980s
marketing phenomenon that unites hull,
motor and traller under one affordable
price tag—just might put a boat in every
diiveway by the year 20040.

A cross between . ..

Combine a scope-mounted rifle, a cross-
bow and a slingshot and you come up
with a crossbow hybrid called the Linear
Bow. The dewvice fires a standard arrow
at 280 ft. per second and has an effective
range of 40 yds., according to manufac-
turer tests. The propellent is a latex
band with extremely thick walls avail-

| able in either 60- or 80-pound draw. In

tvpical crossbow fashion, the Linear
Bow 15 fired with a trigger mechanism,
which has an automatic safety to prevent
unintentional release. The extruded alu-
minum, {lat-black stock and forearm
assembly i 36 in. long and weighs 7
pounds. It combines sport and simplicity
in a 5300 package. Contact Break Free,
San/Bar Corp., 1035 5. Linwood Ave,,
Santa Ana, CA 92705-4396. ™

= Inferrhuageakle anitie
e oot Professional
= Light weight
* Uses 4 trpes of Glve St Ffpﬂﬂ_ﬁliﬂmﬂf l
= Bailt-ln Drig Tray Stand w w4 rivel sires: 1327, 1/87, 5702, and 3/ 16"
Wadel TH-500 Thumb Feed : — handle far eaty rivel laading and o)
: A mpse pieces ‘::nli Mosel RL-100 Light Duty
* Handle focks whea
il iR Lid#
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.ﬁHH.D'W FASTEMER COMPANY, INC.

271 Mayhill Street, Saddle Brook, NJ 07662
In Canada: Jardel Distributors, Ine 6505 Maetropoiitan Bivd. East, Montreal H1P 1 X8 Quebec
Avallable al all leading Hardware, Home Cenler, and Discount Depariment Siores everywhers.

The brand-new Linear Bow borrows from
traditional sporting arms.
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million “plus” Ruger guns
are: the Ruger “old model"
single-action revolver
(1970); the Ruger Model
10/22 autoloading carbine
(1978); the Standard and
Mark [ semi-automatic
rimfire pistol (1979); the
Ruger “New Model” sin-
gle-action revolver (1979);

and, the Ruger double- e
action revolver in Secu- F#% %

rity-Six, Service-Six, and
Speed-Six models (1983).
The company has
achieved this singular ac-
ceptance in its field in less
than forty years with a rep-
utation for producing

RUGER P-85™ AUTOMATIC PISTOL

The new Ruger P-85 semi-automatic pistol is the end product of a Ruger
commitment to high-tech engineering and the refentless pursuit of perfec-
tion. This lightweight, compact, 15-shot, 9mm, double-action auto is reliable
and simple to operate and maintain.

All parts are designed to meet or exceed 1.5 Military specifications. Its ad-
vanced feabures, easy takedown, accuracy and reliability all contribute to its
desirability for sporting use, competitive shooting, personal defense and as a
law enforcement and military sidearm.

&4 RUGER EMPLOYEES PRODUCE ANOTHER ONE-MILLION PRODUCT

The one millionth Ruger M-T7 joins the ranks of five other
Ruger guns which have already taken their place in sporting
arms history by exceeding the one millionth mark. The other

finely conceived firearms with an unparalleled record of qual-
ity control, safety, and reliability in the field at a fair price.
A large percentage of Ruger sporting arms are sold
: B . -~ through the specialty gun
—\%a - “uh - = dealer who provides exper-
P e eaye tise and "personal service”
jii/L/AM i, the day-to-day business
of meeting the require-
.z ments of the hunting,
2 'd? shooting, and law enforce-
" ment communities. Many
«, of these dealers are listed
: in the Yellow Pages under
headings such as Guns,
Gunsmiths, and Sporting
Goods. To experience the
genuine pleasure that
comes from handling fine
“Iie e caming an strong " af the int Newprt, New Hampshire, s seen in this i
ok i e o oy i ot il it sport your
. dependent stocking gun

mamfacturing sporiing guns of the hiphest qualily, sirength and reliabilily. Every Ruger firearm
s fested by actual shooting on our ranges belbre shipping. dealer.

ABOUT OUR COVER...

To many sporismen our cover painting, Alaskan Brown Bear Quf of the
Shadows by one of North America's greatest game-animal artists, Carl
Rungius (1869-1959), exemplifies the objectives of the Pittman-Robertson
Federal Aid in Wildlife Restoration Act which marks its fiftieth anniver-

sary in 1987.

Much of the wilderness and its wildlife inhabitants as seen through Mr.
Rungius' eyes has been restored as a result of the successful implementa-

ABOUT CONSERVATION .. . ABOUT SPORTSMEN ...

conservation and hunter safety education is funded by a federal excise tax
on firearms, ammunition and archery equipment. Since its inception
Pittman-Robertson has provided the impetus for the preservation and
perpetuation of vast populations of game birds and animals, particularly
of those many species once thought to be extinct. The success of this
program is a tribute to the millions of knowledgeable hunters who have
helped make it possible.

tion of Pittman-Robertson. This unique program in which humters pay for



@ BIJ-GER SINGLE-ACTION REVOLVERS

RUGER® BISLEY SINGLE-ACTION REVOLVERS

Ruger's Bisley mates a target shooting tradition with a modemnized version of
the Bisley grip shape to suit the most discriminating marksman. Offered in
two frame sizes with roll engraved, non-fluted cylinders. Chambered for a
variety of handgun cartridges for target shooting and hunting.

The Ruger Single-Six was introduced over three decades ago and remains
one of the most coveted single-actions. The patented Ruger transfer-bar
mn];nmdunummd other refinements have been features of New Models
since

Originally chambered for the .22 Long Rifle Cartridge, the Single-Six is
now offered in the new .32 HER Magnum caliber, a hard-hitting small game,
varmint and target load.

; j NEW MODEL BLACKHAWK® & SUPER BLACKHAWK® REVOLVERS

Ruger Blackhawk revolvers are expressly engineered for use with powerful
modern centerfire cartridges. They incorporate all the best features of the

Ruger New Model centerfire single-action design, including the transfer bar
ignition mechanism.
The simplicity and dependability of our single-action revolver is legendary
among outdoorsmen. Available in: 30 Carbine, 38 Special, .357 Mag., 41
MII A4 Mag. and .45 Long Colt.

Stainless steel model,



RUGER SERVICE-SIX® AND SPEED-SIX® REVOLVERS

§50-0000

These two Ruger double-action revolvers are reliable, durable, and perfectly
mated to the 357 Magnum and .38 Special cartridges.
Over one million of these revolvers in this series have been made for use by
and the law enforcement community around the world. Available
in blued steel and stainless steel, with 2 3" and 4" barrels, and Goncalo Alves
wood or rubber grip panels.




167} NEW GENERATION DOUBLE-ACTION REVOLVERS
% 2.4 FOR HUNTING AND PERSONAL PROTECTION

RUGER SUPER REDHAWK™ DOUBLE-ACTION REVOLVER

The Super Redhawk is seen as the ultimate development in a heavy frame .44 Magnum double-action
revolver of unusual appeal for today's hunter and metallic silhouette shooter. It has all the mechanical
features and patented improvements of Ruger's newest double-action revolvers. Unique new Ruger
Cushioned Grip panels are anatomically designed to fit the hands of a majority of shooters.

The extended frame is designed to accommaodate the Ruger Integral Scope Mounting System which
positions the scope rearward for superior balance and performance. Interchangeable front sight sys-
tem. Offered in stainless steel in a variety of barrel lengths.

RUGER GP 100™ DOUBLE-ACTION REVOLVERS

Designed as the ultimate .357 Magnum for police and personal defense use,
the new GP 100 includes a heavy frame, rugged 357 Magnum cylinder, and
cushioned grip panels which are anatomically designed to fit the hands of the
majority of shooters.

A full length ejector rod shroud helps to achieve the slight muzzle-heavy
balance considered desirable for rapid double-action firing. Interchangeable
front sight system. Available with 4 and 6* barrels, blued and stainless.

RUGER REDHAWK® DOUBLE-ACTION REVOLVERS

Knowledgeable sportsmen reaching for perfection in a big bore handgun will
find the Redhawk demonstrates its superiority whether silhouette shooting
or big game hunting. Scope sight models incorporate bases for Ruger rings.
Blued finish or stainless steel, Calibers: 41 Mag., and .44 Mag.




@ RU‘;EB: RIFLES, CARBINES & SHOTGUNS

RUGER MINI THIRTY™ SEMI-AUTOMATIC RIFLE

Ruger's new Mini Thirty chambered for the 7.62 x 39mm cartridge is des-
tined to become one of America's most popular deer rifles. This lightweight,
compact new sporter (approximately the same size as the Mini-14) is ideal for
hunting whitetail and other medium size game in heavy cover. Designed
mwwwmmwmnmmm

RUGER MINI-14® AND RANCH RIFLE®

The Mini-14 and Ruger Ranch Rifle (illustrated) are rugged, easy handling,
lightweight semi-automatics. The Ranch Rifle is designed for use with

sights. Both the Mini-14 and Ranch Rifle are available in full and
folding stock models that are ideal for camping and boating. Offered in blued
alloy and stainless steel. Caliber: 223 Rem.

RUGER 77/22™ RIMFIRE BOLT-ACTION RIFLE

The new Ruger .22 rimfire bolt-action is an elegant small game and target
rifle. Unique new 3-position safety offers 2 new dimension in security. Ruger
10-shot rotary magazine provides smooth feeding. Receiver with integral
scope bases accommodate Ruger rings.

RUGER 10/22® AUTOLOADING CARBINE

The Ruger 1022 offers light weight, short overall length, and mechanical
dependability. A 10-shot rotary magazine handles .22 Long Rifle cartridges.
The reliable Ruger 10/22 s an excellent choice for small game hunters, tar-
get practice or plinking. Standard mode! or Deluxe Sporter offered.

B — e —

RUGER® “RED LABEL" OVER & UNDER SHOTGUNS

A precision-engineered and manufactured shotgun of exceptional value and
quality. Excellent balance and superb swing provide superior over and under
performance. Offered with 3" chambers in 12 and 20 gauge with 26" or 28"
barrels in standard choke combinations.




RUGER M-77® BOLT-ACTION RIFLE

Prized as a trophy rifle, this versatile bolt-action is used to hunt all sizes and
species of game. Receivers incorporate integral scope bases that accommo-
date Ruger rings. Available in both magnum and short actions in calibers
ranging from .22-250 to 458 Mag.

RUGER M-T7¢ INTERNATIONAL BOLT-ACTION RIFLE

This high performance sporting rifle has a full-length, high grade American
walnut stock. Short 181" barrel, open sights, and Ruger Integral Scope
Mounts are features. Calibers; {short action) .22-250, .250-3000, 243 and
.308 Win., (long action) .30-06, 270 Win.

Scope not included.

NEW

RUGER M-77® ULTRA LIGHT BOLT-ACTION CARBINE

'ul-'r,lglumm at just 6 pounds this easy-to-handle carbine encompasses all of

the traditional features and craftsmanship that have made the Ruger M-T7
one of the most popular hunting rifles in the world. Short 184" barrel with
iron sights. Chamberings include magnum and short action calibers: 270
Win., 30-06, .243 and .308.

RUGER® NO. 1 SINGLE-SHOT RIFLES

The Ruger No. 1 Light, Medium Sporter, and No. 1 Tropical Rifles are consid-
ered by many to be the ultimate development of a single-shot rifle. These
classic rifles test the skill of the dedicated big-game hunter. Alexander Henry
style forearm, adjustable folding leaf rear sight, gold bead front sight. Avail-
able in a range of calibers, barrel lengths and weights.

e ——

RUGER® NO. 1 STANDARD AND SPECIAL VARMINTER RIFLES

Standard model has a medium 26" barrel, semi-beavertail forearm, quarter
rib with one inch Ruger rings. Varmint model with heavy 24" barre| is tapped
for target scope blocks, one inch Ruger rings included. Available in a variety
of sporting and varmint calibers.

RUGER® NO. 1 INTERNATIONAL RIFLE

Lightweight 20" barrel. Full length forend, adjustahle folding leaf rear sight
mounted on quarter rib with ramp front sight base and dovetail type gold
bead front sight. Calibers: 243 Win., .30-06, 270 Win., and 7 x 57Tmm.
Weight: Approx. 7% pounds.
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5 BU CIER WORLD'S FAVORITE .22 PISTOLS
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RUGER® MARK Il STANDARD MODEL SEMI-AUTOMATIC PISTOL

These models are basically refinements of the original Ruger Standard and
Mark [ Target Model pistols, over one million of which have been produced.
New 10-shot magazine. Choice of barrel lengths. Blued or stainless steel.
Shoots .22 Long Rifle rimfire cartridges only, standard or high velocity.

RUGER® MARK Il TARGET MODEL SEMI-AUTOMATIC PISTOL

Competitive target shooters recognize the excellent handling and perfor-
mance characteristics found in this version of the famous Ruger semi-
automatic pistol, offered in tapered and bull barrel models in a variety of
barrel lengths. Undercut front sight eliminates glare. Caliber: .22 Long Rifle
only, standard or high velocity.

RUGER® MARK Il GOVERNMENT TARGET MODEL

A limited supply of the Ruger 22 pistol used by the 11.5. Military is now avail-
able to civilian sportsmen. This model is identical to the military version ex-
Covernment Model cept for the *U.5." government markings. Each Ruger Government Target

Mode! automatic pistol is offered targeted by use of a special laser sighting
device (patent pending) to exacting military specifications.

RUGER"
0LD ARMY,

THE STAINLESS STEEL CAP AND BALL REVOLVER

Experienced muzzle loading shooters who have tested and used the Ruger
0ld Army revolver have been lavish in their praise of this fine cap and ball
handgun, one of the finest percussion revolvers ever made. Available in blued
finish or corrosion resistant stainless steel. Caliber: .44 Bore (A5T").

Entime conbents copyright 1987 by Sterm, Ruger & Company, Inc. RUGER is:a LS. registered trademark.

Priviled in U5 m WRITE US ABOUT FREE SAFETY CONVERSION FOR “OLD MODEL™ (PRE-1873) RUGER SINGLE-ACTION REVOLVERS.

)} STURM, RUGER & Company, Inc.
, 515 Lacey Place, Southport, Connecticut 06490

SEE RUGER FIREARMS AND CETAIN A FREE CATALOG FROM YOUR LOCAL DEALER. FRES »aiTRUCTION MANUALS
FOR ALL AUGER FIREARMS ARE AVAILABLE ON REQUES T—PLEASE SPECIFY MODEL FIOR WHICH YOU WEED & MANLIAL.




Cycles

BY NORMAN
MAYERSOHN

Japanese Twins

On engine size alone, Kawasa-
ki's 1500-cc Vulcan B8 bs the king
of the custom crulser bikes,

t
i

t's a miracle made in Amer-

ica: among the multitude of
brands that once existed in
domestic motorcyvcles, only
Harley-Davidson's timeless
V-twins have managed to
thrive in the face of market-
ing assaults mounted by the
Japanese manufacturers. But
there's a second stage of
landings coming to chip away
at the world's most presti-
gious brand, hitting our shore
with stylish cruiser bikes that
out-cubic-inch even the big
Harleys.

To lure the faithful away
from Milwaukee's “real
steel" machines, Suzuki has
introduced a 1400-cc version
of its Intruder, and Kawasaki

is unleashing an awesome |

1470-cc model known as the
Vulcan 88 (pictured above).
Harley's current big gun is
the 1340-cc Ewvolution en-
gine, which, until 1987, was

the biggest V-twin in produc- |
tion.

Last year, Suzuki's Intrud-
er 700 hit the Harley-clone
mark so precsely that it
turned out to be the best-

selling bike in the line, Natu-
rally, its strong points carried
over to the new 1400, All the
right touches are there—a
massive 45° Vee engine high-
lighted in chrome, a low seat,
the classic teardrop gas tank
and an enormous 170/80-15
rear tire. If there's any de-
partment where the improve-
ment over the 700 Intruder is
most apparent, it's in big
brother’s cleaned up, simpli-
fied lines. Every possible
wire and cable is neatly
tucked away, the carburetors
hide under the fuel tank and
seat, and even the spark-
plugs are concealed by
chrome covers,

In the stretching exercise, |

the 1400 left behind a few of
the 700's features, Four-
valve-per-cylinder heads
have been replaced by three
valvers, and the cleverly dis-
guised liquid-cooling system
of the 700 has given way to an
air-cooled front cylinder and
oil-cooled rear jug, similar to
the GSX-R sport models.
The 5-speed gearbox has

been trimmed to a 4-cog

| that Harley fans

transmission. Vibration con-
trol has been given minimal
attention—there’s no coun-
terbalancer system and the
crankpins, though offset, are
only 45" apart, not 90° as
would be needed for perfect
balance. It's as
though  they've
added wibration so

will feel at home!
Available with flat
or pullback han-
dlebars and wire
spoke wheels, the
V5140 carmes a
$5899 price tag.

Kawasaki's King Cruiser
forsakes the “simpler is bet-
ter” philosophy in order to
live up to its intended role as
the ultimate in this class.
True, it has just a 4-speed
transmission and carres no
tachometer, but it does come
standard with cast wheels,
liquid cooling and an 8-valve,
counterbalanced engine.

The emphasis, instead, is
on finish, and everywhere
you look the attention paid to
outward sparkle is apparent.
Polished castings, chromed
covers and nchly panted
sheetmetal leave little room
for improvement by the own-
er. And with hydraulic valve
adjustment, a shaft drive and
automatic compression re-
lease, the owner won't have
much maintenance to worry
about, either,

When the origmal proto-
type for the big bore Vulcan
{(Kawasaki sells a 750 ver-
sion, too) armived in the 1. 5.,
it was powered by a 1200-cc
powerplant. Rumor has it
that the 1470-cc displace-
ment was specified when re-
ports of Suzuki's Intruder
1400 hit the press; Kawasaki
maintains that this was the
intended size all along, of
course. Either way, we can
expect the next major volley
in the battle for the biggest
twin to come from Honda or
Yamaha, now struggling
along with mere 1100-cc
CTUiSers.

Each year's new model
launch seems to bring more
clones intended to make in-
roads on Harley-Davidson's
turf, yet the line between the
original and its copies re-
mains unblurred. Buyers
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most interested in profile ap-
pearance go for the techno-
logically advanced imports
with their power advantages
and modem conveniences.

At 52899 the EXS00 s a fully
outfitted sport-bike steal.

The hard core purists still
insist on Harley, paying a

[ premjumhprice for tradition
| and prestige, while appreciat-

ing the straightforward di-
rectness of the H-D ap-
proach. But with the release
of these two behemoths, the
temptation to go for the mod-

| emm derivations gets ever
| greater.

Spring’s best
buys

You know the dollar/ven ex-
change rates are upside down
when the Honda automobile
folks start to export Ohio-
built Accords to the home-
land, so you wouldn't expect
any bargains to come from
across the Pacific in "87. But
for under %2500 there are
several machines fit to carry
full-size riders on moderate-
length journeys. Honda, Ka-
wasaki and Suzuki all have
450-cc bikes that are tried
and true friends; for the
sportier types there's the
Kawasaki 250 Ninja and Ya-
maha SRX 250, and you can
even come up with the single-
cylinder Suzuki 650 Savage
within that modest budget.
Surprisingly, there are also
two entirely new entries in
the Very Affordable field, the
cruiser-styled Yamaha 535
Virago ($2699) and the can-
yon scratcher Kawasaki

| EX500 ($2899). Both are 2-

cylinder models, and at ap-
proximately 400 pounds
each, are easier for new or
small riders to wrestle

| around than the liter-size

models, Best of all, they both
{Please turi fo page 38)

i



Your home
workshop
can PAY-I]FF

Power Feed
Power Tool .

Three power tools in one—
a real money-maker for you!
The Planer/Molder/Saw is a versatile

iece of machinery. It turns out prof-
itable precision molding, trim, floor-
ing, furniture .. . in all po u]nr pat-
terns. Rips, f:lan.ea mnf ds sepa-
rately . .. or all at once. Used by indi-
vidual home eraftsman, cabinet and
picture framing shops, lumber yards,
contractors and carpenters.

Never before has there been a
three-way, heavy-duty woodworker
that does so many jobs for so little
cost. Saws to width, planes to desired
thickness, and molds to any choice of
patterns. Cuts any molding pattern

ou desire. Provides trouble-free per-
ormance. And is so simple to operate
even beginners can use it
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{Continned from page 871

offer performance far better than the
bargain-basement prices would lead yvou
to expect.

The EX500 redirects the recent trend
in middleweight bikes from increasing
weight and complexity toward the more
rational and cost-efficient approach of
reduced weight and greater simplifica-
tion. The 498-cc parallel twin is derived
from the 454 LTD engine, modified to
produce 20 percent more power. With
eight valves, a 10.8:1 compression ratio
and an 11,000 rpm redline, the engine
pumps out serious horsepower. Think
of it as half of a Nima 1000 powerplant
and you won't be far off. However, with
50 much less weight to haul around, it's
anything but half fast.

Chassis specifications further certify
the EX500 as a full-blooded sport bike,
The frame and swing arm are rectangu-

Ingo scooter uses an offset rear hub,

lar steel tubing. An angular half fairing
dresses up the appearance appropriate-
by, and Uni-Trak rising-rate suspension
components scak up bumps at the rear
end. Wheel size is a fashionable 16 in. at
both ends. New twin-piston brake cali-
pers from the big K are so effective that
the bike burns off speed rapidly with
only a single disc up front.

The Virago 535 is similarly loaded
with high-value components: shaft
drive, an electric fuel pump and fine
detailing of all the bits and pieces. The
clever engineers responsible for this
model have succeeded in pulling off a
number of llusions that contribute to its
visual appeal. There appears to be a
stubby set of exhaust pipes to handle
engine noise control, but closer inspec-
tion reveals tricky plumbing that con-
ceals an intermediate silencer. The cyl-
inder head covers atop each barrel hint
of Harley-Davidson rocker gear, but in
fact they just hide the sparkplug and its
wire, Of course, the traditional gas tank
is just a dummy cover, the real reservoir
being located under the seat.

As a boulevard cruiser the 535 Virago
offers a high profile at a very reasonable
cost. With 45 hp on tap, it has muscle
enough for the job, and the low 27.6-in,

seat height allows easy control at low
speeds. The stretched out 59.5-in,
wheelbase gives seating accommoda-
tions adequate for all but the biggest
nders, though the short-travel suspen-
sion will likely keep your journeys short
as well As the lone V-twin populating
the lower end of the cruiser class, the
Yamaha is a remarkable bargain as well
as a fully capable short-haul cruiser.

Eccentric travel

The cwrrent boom in kid's scooters
might well remind senior readers of
homebuilt contraptions cobbled togeth-
er in our earliest days of tinkering. One
very clever 2-wheeler from the 1930s
was inspired by just such scrap-heap
engineering, and it resulted in a now-
classic bit of history known as the Ingo.
Patented by Phillip and Prescott Huys-
sen i the early years of the Depression,
the scooter used an off-center rear
wheel hub and developed momentum by
pulling on the steering bar and setting up
a rocking-rhythm motion. Though it was
produced for just three years before
WWII, the Ingo made a memorable
footnote in the annals of 2-wheel trans-
portation.

In the initial prototype trials the Huys-
sen brothers were obliged to test the
scooter far from their Chicago neighbor-
hood, lest the locals label them as cra-
zies. After securing a patent, they had
action movies shot and displayed their
invention to buyers at the New York
Toy Far. Rather than manufacture it
themselves, the brothers released the
rights to the Borg Warner company,
manufacturer of automotive equipment,
which later passed it along to their
Ingersal division.

Something of a cult following resulted
from the mass-production release. It
made the rounds of newsreels and Hol-
lywood fan magazines, and park rentals
were common. Appearances in Three
Stooges comedies and Ingo polo match-
es were overshadowed by a marathon
12-day nide from Chicago to Miami on
one of the scooters by Phillip Huyssen.

With the standing platform just a few
inches off the ground, there's little
chance of a rider getting hurt in a fall,
and there's no chain and sprocket works
to snag stray extremities. First sold
under the Exercycle name, early adver-
tising promised gentle daily exercise,
though later pitches stressed the recre-
ational aspect. The novelty of the vin-
tage Ingo scooters has made them wor-
thy of saving and restoring; don't be
surprised when the propulsion principle
of the eccentric rear wheel hub also
makes another appearance in the cur-
rent craze of unique scooter run-
abouts. ™
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Taking
Vitamins

If you think the vitamins you

are now taking are doing
,wa%unﬂ?ywheyg?

any
the latest news on why
they may not.

By Joseph Sugarman
This may come as a shock. But according
to the latest research, those vitamins that
you take every day may be doing you ab-
golutely no good, For example.

FACT: Vitamins should be taken after
a meal—never before. The body must first
have protein, fats, or carbohydrates in the
digestive tract to properly break down the
vitamins for proper absorption.

FACT: Your body has a need for a
natural vitamin balance. Too much of one
vitamin may cause another vitamin to be
less effective. For example, vitamin A
should be taken with vitamin E but ex-
ceszive iron should not.

FACT: If you take too much ealeium, you
may deplete the magnesium in your system.
And you need magnesium to convert food
into energy.

FACT: Some vitamins are best taken in
the morning and others at night. For exam-
ple, the trace element chromium helps break
down the sugar in your food which in turn
creates energy—perfect to start the day.
But at night you should take Caleium which
has a relaxing effect—perfect for the
evening.

FACT: Athletes or people who exercise
a great deal need vitamins more than peo-
ple who don't exercise. Vitamins are
depleted at a much faster rate during ex-
ercise than during any other period of time,

But there was a series of other facts that
surprised me too, For exa.w:le. despite
everything I've just mentioned on the care
in L:iing vitamins, there are those people
who need vitamins because of the mental
or physical activity that they undergo. Peo-
ple on a diet, under stress, those who smaoke,
women who take contraceptives and even
those who take medication—all rob their
bodies of some of the essential vitamins and
minerals that they need to help combat the
various habits or conditions they are under.

And with vitamins in the proper balance
and at the Ll:r:'oper times, you may have more
energy and vitality, Little changes may take
place. Your nails may become stronger,
your hair may become lustrous and your
skin may remain more elastic which will
keep you younger-looking longer.

DOCTORS HAD IDEA
About two years a group of doctors
had an idea. They realized that many peo-
ple were taking vitaming and not really
noticing any diﬂ%mn&e in their health, They
alzo realized that, based on the latest nutr-

Stop taking that innocent
looking vitamin plll
untill you read
this report.

tional findings, the vitamins people were
taking may not have been doing them any
(1104 B

So they formed a group of advisors eon-
sisting of nutritionists, dieticians, der-
matologists, biochemists and physicians,
and developed one of the most effective
combinations of vitamins and minerals, for-
mulated four tablets—one for the morning
and one for the evening—and one for men
and one for women and then started a test
program that lasted over two years. The
results speak for themselves.

It was ideal for weight loss programs
and it was ideal for people under stress. [t
helped many increase their energy lovels,
Smokers benefited, Some under medication
benefited. And before long MDR Fitness
Corp., the company that had developed the
program, became one of the fastest grow-
ing vitamin companies in the United States,
And no wonder.

SEVERAL BEMEFITS

With a fresh vitamin and mineral
balance, taken in the right quantity in the
right combination and at the right time,
several obvious benefits occur. First, you
may develop a better mental outlook
because you've got the energy and the zest
to aecomplish more. As a result of the trace
elements copper, zinc and manganese, your
body is helped to make its natural anti-aging
enzymes that keep you fit. Improvements
in your 'l-ritaJitE translate into everything
from better jo Perfurm:mua to a greater
sense of well being.

JE&A has been selected by the vitamin
company to introduce their medically for-
mulated vitamin program. Every two
months we send you a fresh two month's
supply of 120 fitness tablets—one to be

en after brealfast and one after dinner,

During the first two months, you will
have ample opportunity to notice the dif-
ference in your energy level, your ap-
pearance and your overall stamina. You
should notice small changes. Your complex-
ion may even take on a glow. Some of you
may notice all of these changes and others
may notice just & few. But you should notice
some of them,

If for any reason, you do not notice &

change, no problem. Just pick up your
phone, and tell us not to send you any more
vitamina. And if you're diszatisfied and aszk
for a refund, you won't even have to send
the empty bottle back. It's yours free for
just giving us the opportunity to introduce
our vitamins. However, if you indeed do
notice a difference (which we are confident
you will), you'll automatically receive a two-
month’s supply every eight weeks.
ONE MORE INCENTIVE

I'm also poing to give you one more in-

centive 'L;Elll’g to let me p:lujve_ h:i :.'t_l]L: ho\;
G i pr m really is. I will sen

;g‘uvn bonus gﬂ‘tﬂfﬁ ﬁtn%ayhag with your
first order. This beautiful bag will hold all
your fitness gear and it's great too for short
vacation trips. It's & $20 value but it's yours
free for just tryving the vitaminzs. Even if you
decide not to continue, you keep the fitness
bag. [ am so convinced i‘;t you will feel and
see A difference when you take these
vitamins that T am willing to gamble on it
with this unusual offer.

Vitamins indeed are important. And
with today’s research and new nutrition
technology, you have a greater chanee to
achieve the fitness and health levels that
may have eluded you with the typical store
vitaming or the poor advice we may get in
health food stores or from friends. Here is
a safe, risk-free way to get one of the best
vitamin programs in the country, for-
mulated by a physician, with the right com-
bination of vitamins, minerals and trace
elements, in a convenient program that
assures vou of delivery every two months,
[ personally take and highly recommend
them. Order yvour trial quantity, today.

To order, eredit card holders call toll free
and ask for product number (shown in
gnrenthesea} or send a check and include

2.50 for delivery,
Men's Vitamins (1155CBA)
Women's Vitamins (1166CBA) ....... 24

O
&N p

One J5&A Plaza, Northbrook, Nllinois 60062
CALL TOLL FREE 800 228-5000

IL residents add TR sales tax, S J8&A Groap, Ine 1086



STRONGEST.

ND FIRST! Here's the first truck
ever {o win the prestigious Industrial
Design Excellence Award (IDEA). It's
loaded with power. Loaded with per-
formance. And all at our lowest
| sticker-price

BIGGEST CARGO SPACE. Pack it up! With
the most cargo volume of all leading compact
trucks, it'll take all you can dish out. Double-wall
bed construction means twin layers of steel insu-
late the sleek outside from whatever you throw
inside. And there's more between-wheel-well
space than any other pickup in its class. A full 3.4
feet for those wide loads.

WIDEST CAB. 5ize it up ~|1 thre

the most hip roo

pact trucks, |

STRONGEST ENGINE. Tumn it on, it's made
to perform. A 2 4-Iiter, fuel-injected engine sees
to that. Twin-spark plugs and a hemi-head help
crank out the most horsepower and torque of all
ihe leading standard compact trucks. The 5-
spead is standard.
Independent front suspension, steel-befted
radials, and rear leaf springs combine to provide
a smooth, easy ride without sacrificing payload
The rear brake's proportioning valve automati-
cally adjusts to payload for improved braking
under load. The Hardbody 4X2. Works fough
designed around you. The enormous windshield  Plays rough. See your Nissan Dealer today
and side glass give you a FOR TDUGHHESS AND VALUE

commanding view. And

5 more feg, shoulder
4 r. - I NI




BY WADE HOYT

Lancia's ECV looks like and is based on last year's 54 rally car.

an Norbye, our friend n

Europe, reports that Lan-
cia's Experimental Composite
Vehicle just bristles with ad-
vanced thnking. Its unitized
body/chassis is made of carbon
fiber and Keviar impregnated
with epoxy. surrounding a

foam and honeycomb core. |
The result is a body/chassis |

the techno frmges, too—an
intercooled, twin-turbo, 16-
valve, 1.7-liter 4-cylinder that
puts out 600 hp at a screaming
#0000 rpm. Part of its secret 1s
the "thermal symmetry” of its
4-valve cylinder heads.

In a conventional d4-valve
design, the two hot exhaust
ports are on one side of the

head and the cooler

intake ports are on
the other side. Dif-
ferences in tem-
perature and metal
EXPansion on oppo-
site sides of the
head can be harm-
ful im a highly

Composite chassis i light and stromndg.

that's 20 percent hghter, but
it's just as ngid as the super-
stiff 54 rally chassis on which
the ECV is based. In less rigid
street cars, the weight savings
over a steel chassis could be
40 percent.

Even the wheels have hon-
eycomb centers and carbon
fiber-epoxy rims, making
them 40 percent lighter than
alloy wheels.

The engne is way out on

POPULAR MECHANICS & pMAY 1987

stressed turho
race engine,

Lanca's solution
15 to cross-switch the ports, so
that each side of the head has
one intake and one exhaust
valve. Doing s0 requires a
fiendishly complex intake and
exhaust system (see ilustra-
tion at right) with manifolds
splitting off in all directions.

Used in a high-performance
road car, cnsscross heads
would allow a lightweight Four
to produce the power of a V6
or VB engine.

. Staff cars

From time to time

we get a letter from

a reader outraged
over one of our evalua-
tions  (either we've
loved a car he hates, or
vice versa), and he sug-
gests that we leave the
road testing up to “maga-
zines that speciahze in cars.”

[ think we've got an auto-
maotive staff whose knowledge
and enthusiasm maiches that
of our frends at any of the
major “buff” magazines. A
sure indication of that 15 the
kinds of cars and motorcycles
our staff members own.

In a survey of the Automo-
tive Department’s cars and
bikes, | included the managing
editor and editor-in-chief be-
cause they're both former
presidents of the International
Motor Press Assn.

The following list shows a
range of auto enthusiasm to
rival any “buff book":

Curs and Trucks

H7 Corvette Roadster
Chewy Malbu

B6 Honda Civic wapon
Mazda B2000 pickup

A5 Cadiltae Eldorado

# Fiero 2M4
Jaguar X6
Mazda 626
Thunderbird

B2 Mazda RX-7 Showroom

Stock racer

Pomtwae Grand Prix
VW Sciroceo

80 Honda Accord
Rover 3500

T Codiflae Seville
Saah 900 EMS
VW Rabbit

78 Chevy Malibo

77 Honda Accord
Pantera (:TA

T4 Ford F250 pickup
Mercury Manquis
VW Dasher GT

13 Porsche 914 1.8

E-Production racer
T2 Porsche 914 1.7
T1 Porsche 914 1.7

Complex 1.7-iter twin-turbo
Lancla Fouwr churns out 600 hp.

Lymx Formuln Vee racer
Hommebuilt Formula Vee
59 Camaro Rally Spart conv,
"8 Firebird conv.
67 Camaro cony.
Camaro Rally Spaort
65 Buick Riviers
Thunderbird comv.
B4 VW Microbus
50 Berkdey roadster
Kellison J4-R competition

coupe
‘58 Devin 55 C-Modified
TACEr
57 Thunderbord conv.
‘56 Porsche Speedster replica
36 Fard VB
Bikes
‘B Yamaha FZR 1000
‘85 Puch moped
T8 Kawasaio KZ 400
Yamaha SR 500
T4 Yamaha T 350 road racer
73 Yamaha RD 350 road racer
72 Kawasakd H2 750 3ol
‘62 Norton Domanator B3 500
B Ducati 125 Grand Sport
factory formula racer
If that many wheeled toys
spread around among nine
guys doesn't qualify us as rabid
car and bike nuts, you haven't
talked to our wives! ™




NEW/ WORKSHOP

Bolt-On Router Table | Powersander costs $89.95 postpaid from

Foley-Belsaw, 6301 Equitable
Rd., Box 419593, Kansas
City, MO 64141. Extra sand-
ing pads cost $7.95 for three.

Router table bolts to saw table. Here, the saw fence |3 used to route
a groove, Auxiliary wood fence comes with the router table.

Router is attached to an adapter
plate which mounts to table
underside with four wingnuts.

he Bosch router table

provides a way to in-
crease your routing capabili-
ties by using your table saw.
The 10-in-wide = 27-in.-
long, heavy-gauge steel table
($102) bolts to the saw table
edge. It fits most Delta and
Sears table saws and other 27-

. saw tables. Attach a router |

W ERL |

Clear-plastic guard plvots out of
way. Motch cut in wood fence
permits partial edge routing.

to the adapter plate, which
then mounts under the table
with four wingnuts, Utilize the
saw fence to rout precise da-
does, rabbets and grooves.
The adapter plate will accom-
modate a sabre saw, too, For
more  imnformation,  contact
Bosch Tools, 3701 Neuse
Blvd., New Bem, NC 28560,

Thin-kerf blade
The new "Cuda thin-kerf car-
hide saw blade reduces friction
and waste for a faster,
smoother cut. Horzontal car-
bide teeth and an ultrathin
body produces a kerf that's
about 095 in. wide. The
American-made blade is avail-
ahle in sizes ranging from 6%
to 10in. dia. Prices range from
about $12 to $36. You can use
'Cuda blades to cut softwood,
hardwood, plywood and panel-
ing. For more mformabon,
contact Credo Industries,
2765 National Way, Wood-
burn, OR 97071,

Thin-kerf saw blade produces
fast, smooth cuts, This 10-in.
blade has 40 carblde teeth.

| Here's a clever new tool that
converts a planer into a high-
speed power sander. Called
Tri-Sand, it mounts onto the

| planer without remoy-

ng the cutterhead. It
fits Foley-Belsaw and
Sears planers. The
of  mdustral-grade
sandpaper bonded to a
flexible, nonwoven
pad. Tr-Sand comes
with three 100-gmt
sanding pads, a reduc- IS
tion pulley and all nec- yum your Fnhy-!:hlw or Sears planer
essary parts to make jnto a power sander. Sanding pad mounts
the conversion. [t eon without removing the cutterhead,

Bench press

In an effort to save space,
many home workshops are
equipped with benchtop tools,
In most cases, however, this
means sacrificing power and
features. A new line of Black
& Decker benchtop dnll
presses boasts quality and
performance usually found on
floor-standing  models. The
L3-in., 12-speed tool shown
(No. EHUJ}. features a Ye-m.
chuck, cast-iron housing, ball-
bearing construction and rack-
and-pmion  pearing.  It's
powered by a 7.4-amp, motor,

The 13-in. model costs
about $309. Also, B-n. ($185)
and 10-in. ($228) models are
available. For details contact

Black & Decker, 10 North
Park Dr., Box 798, Hunt Val-
ley, MD 21030,

Compact, 32-in.-tall drill press
has 12 operating speeds rang-
ing from 250 rpm to 3100 rpm.

Concrete buster

Powerful rotary hammer bores large diam-
| eter holes in concrete. Chipping feature
|hrenuawagmmwmmwﬂdy BO646.

Tackle tough concrete

hole-boring and chip-
| ping jobs with the Skil
model 1750 ($460) ro-
tary hammer/dnil. A
G-amp. motor delivers
8550 rpm and 3150
blows per minute.
The heavy-duty chuck
accepts bits from 3716
to 1 m. dia. For de-
tails, contact Skl
4801 West Peterson
Ave., Chicagn, IL
™
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AVOID COSTLY PROP REPAIR

It costs more than For more
you might think , " information on the
1|.l|:ﬂ'n‘:n l):g;ll mi:_L'udge LOWRANCE 5400 and 3thetrh
ow shallow the = = owrance dep
water really is. L \= = sounders fill out the
Here's a reliable way | == 2 coupon below and
to help you protect mail to:

equipment and, more S8 Gl Ong B 12000 &Skl Dot Tlsa, Ok - 74128
importantly, your iaasissnc e di T
passengers. A Lowrance
digital sonar instantly displays
the water depth under the
boat, even at full speed.

Use the 3400 to become
familiar with the waters you
boat in and set the alarm to
help you stay in areas you
consider safe.

The 3400 is
scanning the bottom
100 times a second.
A loud tone sounds
the instant you
encounter depths ./
outside the
range you've
selected.

Steer clear of
shallow water

\ /4

hazards.
Look into a

3400. It looks
out for you.

& 1987 LOWRAMNCE
Lowmance Elecfronics disciladms any
Fesporiaitility o accidents or injuries



Real-world derivative of the
Pontiac Trans Sport that was on
PM’s October 'B6 cover ls nearly
as radical as the show car,

Asleek, minivan now um-
er test at GM will make
its appearance in the Chevro-
let and Pontiac lineups in
19%). The radically styled ve-
hicle is GM's answer to the
new group of passenger
vans—U{C hrysler, Toyota,
Missan, Mitsubishi—that are
taking a big chunk out of the
family station wagon market.

GM's van will be the first of
its type from the company to
offer front-wheel drve. Body
construction will be similar to
that of the Fiero, with a cage
of steel covered by plastic
panels. Engmes will be taken
from existing GM drive-
trains, with a 2.5-liter 4-cyl-
inder as the base engine, and
a 2.B-liter V6 as the perfor-

mance option.
Styling is unusual. The
windshield is slanted sharply,

and the hood carries the an-
gle forward to the top of the
headlights. Front doors are
set aft of the front wheels so
there is no wheel hump to
step over when entering

Rear seat passengers enter
via a shiding door on the pas-
senger side,

The vehicle started GM's
standard 60, 000-mile proto-
type testing drive early this
year. That test will take it
over high-speed tracks, dirt
roads, Belgian-block surfaces
and other hazards to measure
body integrity, engine rel-
ability, brakes, transmissions
and suspension life. Later,
more testing will be done to
refined prototypes, with
some vehicles repeating the
standard durability test.

Not quite

Ford's design of the 1988
Lincoln Continental has been
criticized as being too much
like that of the Taurus/Sahle.
But the new luxury cars are
quite a bit different in appear-
ance. For one thing, the Lin-
calns rely less on the aero

44

Front-drive ‘B8 Lincoln Continental is more formal than Taurus,

look. Instead, their lines are
more stately and formal
Doors and side panels are
more upnght, show less
tumblehome than the suc-
cessful Ford and Mercury se-
dans. Up front, a standard
grille dominates the styling.

Similarities  between the
Lincoln and the smaller cars
are mevitable, though. Both
use front-drive with V6 en-
gines; window glass s
mounted almost flush with
the sheetmetal; plastic bump-
ers wrap around all the way
to the wheel wells and are
colored the same as the

The new Lincolns replace
the rear-drive Continentals in
showrooms next fall.

GM fights
back

A little late, but
GM  will have
three completely
restyled personal
coupers  to Com-
pete against
Ford's highly suc-
cessful Thunderbivd and Cou-
gar next yvear. The Olds Cut-
lass Supreme coupe will be
the most radically changed of
the three. By companson,
the Buick Regal and Pontiac
Grand Prix will appear con-
servative.

Stll, the Cutlass will be
unmistakably an Olds. The
front end features a split
grille and small headlights, At
the rear, the C-posts are cov-
ered by the side glass, im-
parting an open look to the

greenhouse.  Underneath,
the chassis and drvetrain
will be all new, too. In place
of the rear-drive, a front-drive
setup similar to that of the
Ciera will be used. Say good-
bye to the V8 in this model.
Olds will use a V6 as the
standard powerplant. But in
a switch from the normal way
of doing things, the premium
enging will be a 4-cylinder
—Olds' 2. 3-liter dohe Quad
Four,

Thunderbird
Super Coupe?

That could be the name of
Ford's top performer in the
1989 Thunderbird line. Plans
are to replace the turbo-
charged 4-cylinder engine in
today's Turbo Coupe with a
supercharged V6.

Will Ford call the new mod-
el a Super Coupe? The V6
will have 3.8-liters displace-
ment, a big boost from the
2.3iter Four used in the

Turbo Coupe, which will
make for better low-speed
performance.

The supercharger will in-
crease low-speed engine out-
put, since the device has no
lag time—a major complaint
against the turbo.

Express
delivery?

Chevrolet showed its tur-
bine-powered Express
dream car on the auto show
circuit earlier this vear, but
delivery of the car to custom-
ers won't be for another 15 |

(Ploase turn to page 46)

Hot engine In ‘B8 fwd Cutlass is a Four; base engine Is a Vb.
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Buckle up — Together we can aave lives,

*for'ﬂ MOhDrCnmpany’s 5"&
“*néw b-year, 60,000 * ¥
mtlemrrm "

With.a quahty recm;d better
than.any other major American
carmaker, we realized we Eould

give you-a-bettef Wwarfafity than -
we-ever hatl before. 'y i
A b-year, 60,000 ITH|{‘
powertrain warranfy on all.our
new Ford, Mereury, Lincoln.
and Merkur cars, our vans,
and our light trucks *#

With awarrantylike that
and a quahity record like
ours, thére’s really no reason "}
to go with anyone else.

2 - * " Reslnctinhs and dnh“ﬁillr-ll'qll'f-
AI’H:I agam. W= Axk your dealer for a copy of this

lirvnt o warramt v
1986.

And again.

0. 3% Qualityis Job1.
*Based on an average ol owner-
reported problems in a senes of - Ford * Lincoln « Mercury :» Merkur

¥ surveys of 'B1-'86 models designed — Ford Trucks * Ford Tractars
and built in North America ;

i
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INSIDE DETROIT
{Contimued from poge 45)

years, if ever. Details are impressive:
rear-mounted turbine engine, 150-mph
cruising speed, 25-mpg fuel economy,
three TV sereens that tell the driver
everything he wants to know about the
car and his location, and an overall height
of less than 4 ft. The body panels are
made of plastic and, in the case of the
rear deck lid, a balsa wood sandwich.
Express is designed as a high-speed,
long-distance commuter car that will
travel on special highways at over 125
mph. That's in the future. For now,

Chevy put Express together to see how
a lot of futunstic ideas could fit together
in a car that the GM division is working
toward for the next generation.

Stars and Stripes to
intake manifolds

That seems like a long jump, but there
may be a direct relationship. A drag
reduction film made by 3M was applied
to the hull of the America’s Cup winner
to give it more slipperiness through the
water. The film has microscopic
grooves in its surface that reduce turbu-
lence as it passes through water.

Now, it has been suggested that the

U.S. AND FOREIGN

PATENTS PENDING

This One Tool Replaces Twenty Sockets

Momore resed for s wholeset of indvidus!
sockets. No more fishing around in your
tool kit for the rght size This new
CHANNELLOCK 908 Adjustable Socket
doas it all. Replaces 20 individun] sockets
Fits 20 bolt or nut sires, both metne and
standard Best of all
& [T'S SIMPLE TO OPERATE Just furm

the knurled collar and the triple acticn

jawys lock into-a can t-slip gripon the bolt
or nut as shown in llustrations

& BUILT TO LAST. PRECISION MADE of
high grode forged steal. Tough enough

1o withatand 1,200 inch lbs. of torgue
& COMPACT, EASY TO CARRY on your

boat, car, truck, tractor, motolrcyla

* DOUBLES AS A NUT DRIVER. Just
connect a8.d/8" spinner handle onto the
adjustable head

» BIZE RANGES -

11 sires

Standard:

516 through 578 inches
Metric: @ sies 8 through 168 mm
* LIFETIME GUARANTEE

Place CHANNELLOCK 906 ower nut or bolt
Rotate knured collar 1o bghtest fit. Teple
action jaws close and lock inlo a can't-slip grp

Send for catalog information.

[CHAN y, LOCK)

For You Who Want The Best
© 1986 CHANNELLOCK, INC. Meadvilla, PA 15335
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same film can reduce air turbulence and
drag in intake manifolds, acting on the
intake stream of air in the same way it
acts on water. Look for some type of
grooving to appear on the inside of
engine manifolds in the next vear or so.
Engines will take in more air, and effi-
ciency (power output) will rise.

New tires needed

Work on active suspension systems at
Lotus Cars Ltd. in England will lead to a
new type of tire. That's the word from
Michael Kimberley, chiefl executive offi-
cer of the Lotus Group, who says that
the tires on active SUSpension cars are
subject to different forces than those on
cars today. "We're working with two
tire companies (one European, one
American) to develop a new type of
tire,” Kimberley points out. “We need
to soak up more road shock in the tire,
and there is no need for an extreme
footprint on the road surface.”

Active suspensions are being planned
for a number of high-performance cars in
the next couple of vears. Typically, the
system eliminates springs and shock
absorbers, and m thewr place uses com-
puter-controlled hydraulic struts. The
struts can control body roll to less than
Y, of 1 percent in sharp curves. When
the body stays level for virtually all
modes of driving, the tires can be de-
signed for less sidewall rigidity. On the
test Lotus, the action of the struts can
be vared by the driver, thus changing
the ride or handling.

“Active suspensions can give you to-
tal and utter ride control,” Kimberley
says., “You can have either Cadillac
Boulevard or Lotus Grand Prix with the
same suspension.”

Dream truck

Aerodynamic shapes and advanced elec-
tromcs are now spreading to those
tough off-rvad velicles. Chevy has a
Blazer XT-1 concept vehicle that cap-
tures all the advanced features you see
on many dream cars at auto shows,

While the XT-1's innovations admit-
tedly are 15 years away from produc-
tion, there are a few details of the 4-
wheel-drive truck that will work their
way into Blazers of the near future, like
4-wheel steer, steer-by-wire and 17-in.
tires.

Other hints of what's in store for the
1990s are a steering wheel that turns
only 90° to each side, radically vanable
steering ratios that range from lightning
guick 3:1 at the low end, to a normal
16:1 for highway driving, and an instru-
ment panel that presents information in
a J-dimensional picture, In the latter,
the gas tank level, for instance, is shown
as a block of fuel that gets smaller as gas
15 burned. The engine is an all-aluminum
V6 of 907 that is much like the engines
found in today's vehicles. ™
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For the Way
You Compete...

You don'thave torace to have a taste
for competition. Or to drive the most
race proven street tires on the road
today. Firestone Firehawk performance
radials. Street tires we've raced at
America’s toughest tracks, pushing
them to the limit to prove and improve
their performance in our own Firestone
Firehawk Endurance Championship
series. The same ones you can buy now
at your Firestone retailer. Our V-speed
rated Firehawk SV."* Our H-speed
rated Firehawk GT. " Proven in
endurance racing like no other street
tires made. Because, like you, we're
driven fowin,

FiresToNE FIREHAWK
PrrrORMANCE RADIALS

Driven to Win.

*In competition, Firehawk performance radials are modified by shaving their treads to racing depth.
See your Firestone retailer for written speed rating and tire safety information.




Workshop

Minicourse.,

BY ROSARIO
CAPOTOSTO

'Using A
' T-Bevel

' This simple tool is indis-

pensable for marking,
transferring and checking an-
gles. The sliding T-bevel,
dlso called a bevel square,
has a pivoting steel blade that
adjusts to mark angles from 0
to 180°. It's particularly help-
ful when marking odd angles
and dovetail jomts.

Use a protractor to set the
T-bevel to a desired angle.
Hald the tool's handle against
the base of the protractor,
align the blade's edge with
the protractor centerline and
adjust the blade to the de-
sired angle. Lock the blade
by tightening the wingnut.

It's even easier to transfer
an existing angle. Simply ad-
just the blade to match the
angle and then lock it secure-
lv. You can now transfer the
angle to a workpiece or read
the degrees of the angle di-
rectly off a protractor.

Another useful application
for a T-bevel is to check
power tools when doing an-
gular work. This ncludes
setting exact blade angles on
a table saw and radal-arm
saw. Also, set the angle of
the worktable on drill press-
es, band saws and jointer
fences. Although power tools
have angle indicators, these
scales often are maccurate.
Use the T-bevel to check and
reset the indicators.

Sliding T-bevels are sold in
hardware stores and through
mail-order  tool catalogs.
Prices range from 310 to
$20. —Rosario Caputoste

Adjust the T-bevel to a desired angle with the ald After setting the T-bevel to the desired angle, mark
of a protractor. Hold the tool so that its blade the workpiece using a utility knife. Hold the tool
aligns exactly with the protractor’s centerline,

firmly against the work and keep fingers away.

To transfer an existing angle, loosen the blade and  Sliding T-bewvel! s an excellent tool for checking
slide the tool against the angle. Then, tighten the bevels and chamfers, too. Here, the toal Is adjusted

‘wingnut to lock the steel blade In position.

to 45" and Is being used to check a chamfer.
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Use a sliding T-bevel to position blade

exactly. Extend the sliding blade fully to allow the bevel. Adjust the tilting drill press worktable until

handle to rest flat on the saw table's surface.

Bore angular holes accurately with the help of a T-

the tool's blade is parallel with the drill bt

— )
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It’s never too soon or: too late
to do something right for your deck...

The right side of this deck was brightened quickly and easily tﬁ less than 30 rru-nutu with a spray application ol new Wolman Deck Brightener,

thanks to Wolman Protectlon Products

Whether your pressure-treated wood deck is
brand new or old and gray, you can do some-
thing right now to restore, protect, or beautify
it. The Wolmanized® pressure-treated wood
people have a complete line of products for
total deck care. Wolman® Deck Brightener to
restore old, weathered wood to a bright, natural
look. Wolman RainCoat® Water Repellent to
protect wood by minimizing warping, splintering,
and cracking. Wolman® Deck Stains with water

Protection Products

L
Beautify
repellent to beautify and protect pressure-
treated wood. You'll find them all in a Wolman
Deck Care Center at quality building supply
dealers, hardware and paint stores. For infor-
mation about your deck problem, or the location
of a Wolman Deck Care Center near you, call
1-800-556-7737. Or write to the Koppers Com-
pany, Inc., Protection

Products Division,
Pittsburgh, PA 15219.

From the Wolmanized Pressure-Treated Wood People
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Audio

f you thought “digital” was
| a word only to be used to
describe a compact disc play-
er, think again. In the near
future, every component in
an audio system will be able
to bear the word “digital.”

Toward the end of this
vear, for example, digital au-
dio tape (DAT) players will
arrive on store shelves, DAT
decks promise the perfor-
mance of compact discs with
the convenience of cassettes.
DAT offers recording capa-
bility while CD does not, Ad-
ditionally, DAT's smaller size
makes it even more suitable
for personal, portable and car
audio products,

While DAT is stll some
months away, some hi-fi am-
plifiers already sport the
word digital. Two examples
are the Kenwood KA-3300D
and the Luxman LV-109 am-
plifiers,
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Kerwood amplifier had digital inputs for better CD sound.

At this point in time, the
word digital used in connec-
tion with amplifiers means
the amp is capable of receiv-
ing an input signal from a CD
or DAT player in purely digi-
tal form. In the past, the
digital signal would have to be
converied to analog form be-
fore it could be routed
through an amplifier.

Postponing the digital-to-
analog  (DFA)  conversion
stage so that it takes place
within the amplifier prevents
the shght degradation of the
signal that would normally oc-
cur when the signal is trans-
ferred from the source unit to
the amp. Having listened to
the LY-108 on more than one
occasion, the sonic benefit of
a direct digital-to-digital con-
nection 15 audible—although
vou do have to listen closely
to appreciate the improved
performance.

To take full advantage of | has three models (Beta,

the digital connection, yvour | Gamma and Delta II) that use

CD or DAT player must have
digital output jacks. Not ev-
ery CD plaver on the market
has digital outputs, but as you
might imagine, Kenwood and
Luxman both have such mod-
els. Kenwood, in fact, makes
the connection between its
DP-3300D CD player and the
KA-3300D amplifier with a
fiber-optic cable. This repre-
sents an effort to keep the
signal as pure as possible,
since fiber-optic cable is vir-
tually free of distortion.

Both the Kenwood KA-
3300D (51199 and the Lux-
man LV-109 ($1500) are
compatible with CD players
that lack digital outputs, Un-
doubtedly, however, digital
inputs and outputs will be
COMMON Of many compo-
nents as tme goes on,

While digital amplifiers are
sure to be commonplace in a
few years, the digital format
15 spawning a few unusual
items. Sony, for example,
has developed a multiplay CD
umit. [ts front-loading carou-
sel resembles a pizza tray
capable of holding up to five
discs. The CDP-C5F ($500)
15 an alternative for people
who don't want to be both-
ered with magazine-loading
multidizc players. The CDP-
C5F offers six hours of con-
tinuous play and the pro-
gramming of up to 32
selections. Disc-to-disc
changes are made in about
three seconds,

The CDP-C5F is also one
of a number of new Sony CD
players incorporating a new
aspheric optical pickup lens.
This single lens weighs a
tenth of a gram and is about a
fifth the size of previously
used multiple-lens designs.

Innovative
speakers

If you ask most people to
describe the appearance of a
loudspeaker, they'll draw a
rectangular box. The wvast
majority of speakers do have
a box-like shape, but a few
manufacturers have devel-
oped speakers that are any-

| thing but square.

A West German speaker
company called Magnas-
phere, to name one example,

ball-shaped and baffle-free
tweeters and midranges.
Only the woofers are housed
in traditional enclosures,
Winner of a number of au-
dio awards in France, these
ball-shaped drivers are de-
signed so that the high and
midrange frequencies ema-
nate sound m all directions in
much the same way a naked
light bulb emits light. When
the speakers are properly
placed at least 2 ft. from a
wall, you should not be able
to perceive the direction
from which the sound is com-
ing. Magnasphere speakers
are expensive, however. List
price is $895 each for the
Beta model, $10895 for the |
Gamma, and $1495 for the
Delta II. Magnat Amerlca‘

Inc. of Marblehead, Mass., is
the U.5. distnbutor.

A more unusual speaker
shape comes from America's
Carver, better known as an
amplifier maker. The Amaz-
mg Loudspeaker is 6 ft. tall
and weighs 145 pounds, but
is only 1% in thick. The
price is also amazing: $1500
per par.

Finished in black lacquer,
the Amazing Loudspeaker
uses a long ribbon drver to
reproduce frequencies over
125 Hz to well beyond the
audible range. This long, un-
interrupted acoustic line is
critical to delivering lifelike
height, depth and width infor-
mation, says Carver. The ar-

{ Please turn o page 52)
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three great

skylights
from
ENTARAMA

"MOTORIZED"

We have three quality built models
which will give what you want in a
skylight. . .

= attractive low profile domes—two
layers of acrylle (25% better insulator
than glass).

s removeable screen—can be replaced
with a third layer storm panel for extra
insulation.
and more. . .

s standard copper flashing of one piece
design can be installed leakproof in less
time than any other unit.

* NEW FOR 1886 — Holler shade system
featuring SUN SCREEN—energy efficient
solar screening.

——y ¥ ¥ N 8 B N N 1 _§ &\ _§
Send color brochure & complete info to: PMST

Name
Address
State
Gty — __ATip
VENTARAMA |© G i
Hicksville, NY 11801

SBHYLIGHTS 5icao
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AUDIO
(Combinseed from poage 51)

ray of six planar subwoofers for the
lower bass frequencies uses dipole radi-
ators, meaning they emit sound equally
from their front and rear surfaces, The
great weight of the speaker prevents
the panel from moving in opposition to
the subwoofers. When placed against a
wall, the overall effect 1s of a large, 3-
dimensional sound stage.

Less expensive but perhaps as unusu-
al are the Sound Cylinders from Ohm
Acoustics of Brooklyn, New York. List-
ing for $549 per pair, these speakers
utilize the unigue Ohm Walsh driver, an
inverted speaker cone mounted face
down from the top of the cylinder. The
sound radiates off the back of the cone in
all directions. Treble response is sup-
plemented with a tweeter mounted on
top of the cone.

Like the Carver speaker, the Ohm
model attempts to create a single sound
wave emanating from one dnver, a
methodology both companies feel is su-
perior to the sound pattern created by
two or three drivers handling various
portions of the audio spectrum. Magnas-
phere, by contrast, holds to a more
traditional radiation pattern but uses its
ball-shaped design to spread the higher
frequencies over a greater area.

All three companies (and others using
more box-like designs) are attempting
to produce a sonic image that cannot be
localized to a specific point of origin,
Success means a 3-dimensional sound-
stage that allows you to sit anywhere in
the room. For these companies, failure
is defined as a flat stereo image which
confines you to listening from a point
equidistant between the two speakers.
Iromcally, and somewhat indicative of
the direction speaker makers are head-
ed, this very defimition of failure would
have been deemed the formula for sue-
cess just a few years ago.

GM goes digital

General Motors has followed Ford in
offering a compact disc player for the
car. The CD plaver is a floor-mounted
model that also includes a 6-disc storage
compartment as part of the arrange-

Nikko's AVR-65 has jacks for hi-fl and video.

ment. The CD player is designed for
dealer installation on the Chevrolet Ce-
lebrity, Oldsmobile Cutlass Ciera, Buick
Century and Pontiac 600{. Plans call for
the CD player to be offered as an option
on the Buick Electra, Park Avenue and
Cadillac De Ville in the near future.

After drving a Cadillac test car
equipped with the CD player, | have to
report that the sound is admirable, But
having the CD player mounted on the
floor makes ﬂperaung the unit some-
what difficult, requiring you to take your
eyes off the road more than you might
like. The GM CD player is alzo a definite
add-on, being linked to a separate in-
dash cassette/receiver. One wonders
how many people who are willing to
listen to CDs will also listen to cas-
settes. A CD/tuner model might be a
better option to offer.

GM's CD player does have one fea-
ture unique to the genre—a manually
operated auwdio compression circuit,
This circuit compresses on a 2:1 ratio.
Assuming 100dB of dynamic range, for
example, the compression button will
reduce dynamic range to 50dB.

The audio compression circuit is de-
signed to raise low volume information
above the car's noise floor, and prevent
high-volume passages from reaching the
threshold of pain. The effectiveness of
the compression circuitry may well de-
pend on the type of music to which
you're listening.

A good deal of rock 'n’ roll may remain
unaffected by the compression circuitry
while classical music, with its typically
greater dynamics, will be affected im-
mediately.

A/V honeymoon

Lots of receivers these days boast audio
and video inputs that let you route the
audio signal from your VCR through the
stereo system. Many manufacturers say
this simple connection consttutes a
marriage of audio and video, but Nikko,
one of the smaller Japanese hi-fi compa-
nies, says the marriage is far from
consummated.

Nikko's AVR-65 mught be the only
true audio video receiver on the market
in that it has a cable-ready 139-channel
TV tuner as well as an AM/FM tuner.
The remote control for the AVR-65
allows you to switch on the TV and
change channels.

The 65-watts-per-channel receiver
features an MTS decoder for stereo TV
broadcasts, an SAP decoder for alter-
nate language programis, and audio and
video inputs for two VCRs that permit
bi-directional wvideo dubbing. Its list
price is §750.

Whether you're looking to upgrade to
MTS, upgrade a monaural TV, retrofit a
limited-channel TV, or simply upgrade
to a new receiver, the AVR-65 audio
video receiver fits the hill ™
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NEW/HOME

Jar:uhsen's new riding
mower offers an attrac-
tive combination of power
and convenient features.
Power comes from a heavy-
duty Briges & Stratton I/C
(industral/commercial) 11-hp
gas engine. The aluminum
engine has a cast-iron cylin-
der liner that permits piston
sleeve rebonng. Hardened
valves, rotators and valve
seats, also add to longer en-
gine life and less costly re-

pairs, according to Jacobsern.
Features include electric
start, J0%e-in.-wide cutting
blade, rack-and-pinion steer-
ing and a 5-speed gearbox. A
unique through-the-deck dis-

Long-Life Lawnmower

charge system elminates a
side-mounted chute to permit
close trimming, An optional
twin-bag rear grass-catcher
(5200) accepts two 30-gallon

trash bags. The mower costs
about $1600 at Jacobsen deal-
ers. For more information

P Riding mower has a powerful 11-hp. 5-
speed engine with a 30-in. tumning radius.
Rear grass-catcher discharges Into two

standard 30-galion trash bags [above).

and details, contact Home-
lite/Textron, Box 7047,
Charlotte, NC 28217.

Letter-perfect message maker

The LetraGraphix lettering
system lets vou produce pro-
fessional-guality newslet-
ters, fliers and signs quickly
and easily. The typesetter's
magnetic pad and transparent
rule hold the paper securely
to eliminate the No. 1 prob-
lem with using rub-on, trans-
fer type—misaligned letters,
A quick rub with the provided
stylus transfers letters from
a type sheet onto the paper
or poster board. Type sheets
come in various styles, sizes
and colors. The system in-
cludes a typesetter, abgn-
ment bar, type sheet and sty-
lus. It costs about $80 at art
supply shops and stationery
stores. For details, contact
Letraset, 40 Eisenhower
Dr., Paramus, N] 07652,

T A ABC O EE EFGOMSENLL
MR

AT THEIN

ing signs, posters and fliers, sim-
ply position type sheet. rub let-
ter with stylus [top] and gently
lift type sheet [above|. Typeset-
ter's magnetic pad and trans-
parent rule helps to keep the pa-
per and type aligned [below).
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Quick-find
organizer

This compact wall-hung cahi-
net provides neat storage for
tough-to-find items such as
postage stamps, pendls,
tape, envelopes, coupons and
spare keys. Called the Find-
It Bits ‘N Pieces Organizer,
it's made of plastic and mea-
sures 5% in. deep x 14% in.
wide ¥ 21% in. high. It's sold
at home centers and depart-
ment stores in brown, ovster
white or almond for about
£37. For details, contact Es-
selte Pendaflex, Clinton Rd.,
Garden City, NY 11530.

Wall-hung cabinet offers lots of
storage for little items. It serves
as a message center, too.

Piggyback
air blower

Blow away leaves and grass
clippings from vour drive-
way, sidewalk and lawn with
the Solo backpack air blower
{Model 412-B). This com-
pact, yet powerful, air blower
has a 4%:-hp, 47-cc, 2-cycle
gas engine with electromic 1g-
nition. It weighs about 20
pounds and measures 11 x 18
m. wide x 24 in. tall. The
hlower is sold at Solo dealers
for about $340. For details,
contact Solo, Box 5030, 5100
Chestnut Ave., Newport
MNews, VA 23605, ™

Solo’'s powerful backpack air
blower comes with a flexible 3-
In.-dia. hose and a 3-ft.-long
removable plastic nozzie.
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Do household
chores make a mess
of your weekend?

A — -

Don't let weekend chores paint you into a corner. Take
charge with Ingersoll-Rand’s portable WorkBench
Series air compressors, tools and accessaories, Now
you can power through your painting projects,

or any other household task faster, easier and better
than doing it by hand. And still leave time to enjoy

the rest of your weekend.

WorkBench air compressors are available in 34-HP
hand-held or tank mounted models that deliver
years of high performance air power to do those jobs
that make a mess of your weekend.

N Take charge of your weekend with ChargeAir
R\WorkBench Series compressors, tools and accessories
' Yrom Ingersoll-Rand.
/" For your nearest retailer call 1-800-535-0505
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Korea Ups The Ante

o one would describe the

history of home video as
dull—or orderly. Following
the format battles of the past
10 vears is almost as veximg as
trying to keep score on the
Thirty Years” War of 17th cen-
tury Europe.

The technological scrap
heap is lttered with the bones
of formats that foundered.
Toshiba's LVR (longitudi-
nal video recording) syvs-

tem never reached a re-
tal shelf. Technicolor's
YVieim, CVC (compact video
cassette) system and the Phil-
ips Yein. V-2000 failed to
catch on with the buying pub-
bc. Beta, the first home VCR
format, today defends a dimin-
ishing empire against the en-
croaching VHS system.

In the camcorder arena,
Bmm, VHS and VHS-C are
battling one another for domi-
nance in home moviemaking
—and yet another contender
mught weigh m. By this time
next vear, Korea's Samsung
Electronics might jom the fray
with a video format of its own,
called 4mm.

That's right—4mm! The
name derives from the ap-
| proximate width of the video-
tape used to record images
and sound. That tape actually
measures 3.81mm (1%, in.)

—exactly the same as today's
analog audio cassettes and to-
morrow's  digntal audio  tape
(DAT). In fact, the 4mm sys-
tem proposed by Samsung
uses exactly the same metal-
particle tape found in DAT,
and it's housed in exactlv the
same cassette shell

That's not_gll that 4mm

Samsung's 4mm camcorder can
record from 2'4-In. LCD colar TV.

and DAT have in common.
They share the identical VCR-
hke helical-scan system to
store and rettieve signals on
the tape. Helical scarming lays
tracks diagonally across the
tape width, to store more in-
formation.

A drum 30mm in diameter
holds two magnetic heads
spaced 180° apart, and rotates
at 2000 rpm—shghtly faster
than the 1800 rpm of Beta and
VHS. This is where the simi-
lanties between 4mm  and
DAT cease.

For DAT, the metal-parti-
cle tape passes by the rotating

| heads at a rate of B. 15mm per
second. That's ', in. per sec-
ond (ips) in English. This

might seem slow compared to
the 1%-ips rate of today's ana-
log cassettes, but the 2000-
rpm helically scanning heads
combine with tape travel for a
“wrniting” or recording speed
of 123 ips.

That writing speed is suffi-
cent to cover the audio band-
width of 20 Hz to 20 kHz (20 to
20,008 cycles per second) and
vield two hours of digtally
encrypted music. But the ana-
log waveforms that constitute
a video signal extend into the

| megahertz (millions of cycles

per second) range. To achieve
the faster wnting speed video
requires, Samsung has modi-
fied DAT's operating system.

According to Tae-Won
Moon, chief of Samsung's Ko-
rea-based video research and
development, video recording

requires a near-dou-
bling of tape speed, to

L

. /  16.Imm per second. That's

between 3 ips and % ips
—about half the 1%-ips
speed of VHS tape in the
standard (SP) mode.
Additionally, Meoon explains
that Samsung's modifi-

lape to wrap 18P

around  the  head
drum. This is twice the
"headwrap” needed for
a DAT system.

The result of these
changes 15 one hour of vid-
eo recording time, with fre-
quency  response  that
reaches 2 MHz before drop-
ping off by 6 to 7 decibels (dB).
Horzontal resolution is about
230 bnes. Signal-to-noise ratio
hits 42 dB in video and 43dB in
audio. In case these specs
seem unfamiliar to you, they
represent aboul the same lev-
el of picture and sound quality
you'd et from a VHS-C cam-
corder. The video specs are
about the same as 8mm’s, but
the latter format vields much
better sound.

You might wonder why any-
one needs vet another video
format—especially since Sam-
sung’s 4mm doesn't seem to
offer much mare than its com-
petitors, except for smaller
size.  Samsung's
response to this
obvious guestion is
that the 4mm for-
mat promises o
unify audio and vid-

cation also calls for the |

eo, once and for all. The com-
pany’s ultimate goal is a dual-
purpose home tape deck that
would play and record both
dmm wideo and DAT music
cassettes. The deck would
have a smgle tape transport
mechamism, and adjust its tape
speed and headwrap according
to whether video or audio is
desired.

Regarding quality, Sam-
sung's Moon says the video
frequency response will im-
prove a visihle 3 to 4 dB when
new, metal-evaporated tapes
are available.

He adds that two hours of
video recording time is also
possible. Moreover, the audio
can be enhanced by incorpo-
ratmg the same depth-mulb-
plexed FM recording system
used for 8mm, Beta Hi-Fi and
VHS Hi-Fi equipment,

For the time being, Sam-
sung will concentrate on 4mm
camcorders only. The compa-
ny plans to introduce a tiny 2-
pounder, priced around
$1300, by the time the 1988
Summer Olympiad opens
Seoul, South Korea.

Another clone

It's just as we predict-
ed—I1987 will be a banner vear
for computer discounts, The
popular IBM PC continues to
be flattered by a legion of
imitators, all vying to deliver
the most performance at the
lowest price.

The latest PC clone to hit
these shores hails from Great
Britain's Amstrad and is dis-
tributed stateside by Long-
view, Texas-based Video. It's
called the Amstrad PC 1512
and comes in a variety of bar-
gam-priced configurations, six

{ Plense hirm to page 6i0J
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Another bargain brain: Amstrad PC 1511,
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- remarkable achieve-
~ment in control. Sys-
tem opergates In 2WD.

Fully independent
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Don’t count on ordinary cleansers in the ZUD ZONE!

@ Removes rust from workshop
tools.

Dxidation marks Irom alumi-
num hike parts.

(3) Rust from metal patio furniture.

Aemaoves rust from window and
porch screens.

And hard-waler spols lrom
siainless sleel garden lools.

E:tra stain removing power where you need rI most.

You'll find dozens of ZUD ZONES in the
workshop, tool shed, garage &nd around
thie home. Zud™ even works where Comel
and Ajax”™ fail on tough rust stains m biaths
basing and tailet bowls. s unique formula
liguafies and dissolves tough staims so they
rinse away

Jud works whera ordinary cleansers
fail

C 1587 Boybe-Madwiay e

24 hours a day, 7 days a week

hrrl:h-nrgl:urdp

Now, with new ratcheted safety

FOR FASTEST SERVICE. ORDER
TOLL FREE (800) 6211203

Flease give order #1005 B30I
check or card authorization an

'Nr SINCE L]
daytime phone for all orders -md L
E;dllml :u I.I'l
Whiich, $6.95 for three. Add sales tax for CA drhv-

ery. You have 30-day return and one year warranty.

ou prefer, mail
d‘expuration

. We canniot shi
formation. UPS/insurance: §5.95

An nutxtﬂndm,g watch value: on land, af sea, and underwater .. .

Navigator™ Watch

*

bezel, and still only 54995
*“Bui rmdﬂmadfnrnn even better deal!
ear this walch to work, to play, to swim and dive — and to
rally. The Navigator™ Watch is steered by a sophisticated,
ulfra-accurate [apanese mcvemmient I:Iumpu.mtm:! by
a tiny mercury cell. It last at least 18 months befome
you need mrlas:e it. The Nutigator™ has both luminous
and LCD dEP]:g It gives you dual time

dia
“B_;ﬁw D display shows time continuously —
-hr. uu'l*l—hr mode, Push the button and you display
i day and date, There is a subtle yet insistent alarm
4 and a switchable hnzq&]hmc signal. The stopwatch/
" chronogra secs, and has “interrupt” and
“lap” 5. A light switch illuminates the dusp!a&d.
The Navigator™ Waich is totally executed in b
metal, incl the linked, stainless steel band. It is water-
to 150 ft. The new, exclusive ratcheted safety bezel
i prevents from staying underwater longer than you had
pia.nnedﬁbe is “mineral it will nwerm::h
We import nutsundmg walches direct

{  quantities and are able bo offer them for just $49. Nahnna
and s unthont the exchasive bezel. But here isan
even better deal: Buy fuo for arid we'll send you a
thind one absolutely FREE, with our compliments, Take
advantage of this outstanding offer while it is available.

al hutﬂzidﬁlrth&ld&ntt&]waﬂfnr$mwmn,

Mote: For quantity orders (100-+), with your com-
pany logo on the dial, call Mr. Ernest Gerard at
{15} 543-65T or write him at the address below,

2 1967

131 Townsend Strest, San Francisco, CA 84107
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ELECTRONICS
(Continued from poge 571

models in all. Amstrad’s line begins with
an $800 package that includes a mono-
chrome display monitor and single 5%-in.
disk drive. Another $100 buys a dual-disk
system, and $1100 gets vou two disk
drives with a color monitor. At the top of
the hne is a color system with 20-mega-
byte hard disk, for $1500.

Common to all the PCs in Amstrad’s
lineup is 512 kilobytes of random access
memory, expandable to 640K, and an 8-
megahertz processor. Also standard 15 a
built-in color graphics adapter. Five soft-
ware programs are packaged with the
system, including the MS/DOS 3.2 oper-
ating system. The kevboard is full-size.

First, there was designer jeans for lads.
Next came colognes for the lads and
perfumes for the lasses. Obwiously,
what's been missing from the tough lives
of today's upscale tots is a video cam-
corder just like the folks use. Wanna bet?

Get ready, Santa, because the elves at
Fisher-Price Electronics are  working
overtime to deliver their PXL 2000 kiddie
camcorder i time for Christmas,

The mgenious Z-pounder will sell for
$150—umless your kids demand the “de-
luxe" $200 package with a 4-in. monitor
to call their own. Why ingenious? Because
F-P's PXL 2000 uses regular audio cas-
settes to record video and sound. Run-
ning at a superfast 13 ips, a regular C-90
cassette can hold 11 minutes of black-and-
white video plus soundtrack. Playback
comes directly from the camcorder when
it's hooked to the antenna of any TV,

PXL 2000's quality is quite decent. The
lens is prefocused from 4 in. to infinity,
and rotates to adjust for indoor or outdoor
lighting. All the junior videographer need
do 15 peer through the viewfinder and
press the record tngper. Six AA batteries
yield five hours of record/playback time,
The PXL 2000 comes in a high-tech
anthracite gray and, says F-P, is appropri-
ate for children 8 years and older, P™

Fisher-Price PXL 2000 camcorder uses audio
tapes to record b&w video movies.
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Build This .
Beautiful
Wooden
Ship
Model

Wouldn't you love to build
this historic ship model? It's a
true-to-scale, 21° replica of the
2-masted schooner Swiff, a Virginia
pilot boat of 1805, Well, now you
can! And you don't have to be a skilled
craftsman to do so.

It really isn't hard

Even if you've never built a model
before, you can experience the relax-
ing pleasure and pride of accomplish-
ment that is offered by this fascinating
hobby. You can build the Swifl. The secret’s
in our kit, designed especially for the first time
modeler, with pre-cut parts that make assembly casy.
Clear, large scale plans and instructions that virtually take you
b the hand and puide you every step of the way through hours
of the most relaxing fun you'll ever have. And when completed
- a museum quality model you'll display with pride, with
gleaming brass fithings, walnut planked hull, delicate rigging -
lifelike in every detail.

Quality you can see and feel

The materials in our kit may be better than those used in the
original Sziff, The keel section and frames are pre-cut plywood,
ready for quick assembly. The Suwaft's hull is planked twice;
once with thick, flexible limewood for strength, then overlaid
with planks of African walnut for lasting beauty,

You don't have to make the fittings - we've done that for you.
Owr kit contains ready-to-use blocks and deadeyes of
rare, vellow boowood. We include eyelets, bracers and belay-
ing pins - over 70 parts of solid brass! Even the cabin door
hinges are brass, as are the 250 miniature nails vou'll use to
fasten the Planking to the hull and deck. And, since the
original wooden Swift had no plastic parts, our kit doesn't
either - anywhere!

Creative? And how! Overwhelming? Mot a bit! But be pre-
pared for hours of the most challenging, engrossing. relaxing
fun vou've ever had

Miniature Cannon Kit Bonus!

Sob of two solid brass cannon on wal-
nut carriages to be mounted amidship,
5400 value, sent FREE with your order

Model Expo, Inc.

23 Just Road, Fairfield, N.J. 07007

Visit our Stores!
2758 W. Sepulveda Bivd. 344 Ridge Road 25 Jusi Road
Torrance, CA 80505 Wilmatte, IL G005 Fairfield, NJ 07007

Special Offer for
those who have
never built a
ship model

\ before!
ow Only fR2.957

N ALTITTM

An “everything yvou’ll need” special offer, with free
tools and handbook.

We want to introduce you to this great hobby, now! So we've
made it easy for you to get started. Our special offer includes
the Swift kit plus all the tools you'll need to build her: pliers,
hammer, knife, file, tweezers, sandpaper, glue, wood oil, and
mare. You'll also receive a free copy of “Ship Models from
Kits,” a 110 page beginner's guide, You don't have to buy any-
thing else. The tools normally cost $17; the book retails for $7.95.
But they're yours, FREE when you buy the Swift kit al its regu-
lar low price of $29.95 (plus $3.00 for delivery).

Credit card holders order toll free. Call 800-228-5588.
24 hours a day, Or use the coupon below to send check or
money order. Order kit No. ALI39TM.

Dapt. PM-5TW

Model Expo Inc.

23 Just Road, Fairfield, N.J. 07007

e gt Bl cashot sluige
N ] calaliogg seml
FREE wikh woar iirdeer

Please send me ____ kits of the Swift (No. 139TM) at $29.95
plus FREE tools, books and cannons. Check or money
order enclosed. (Add $3.00 for delivery, NJ, CA, and IL
residents must add appropriate sales tax.)

Mlamae

Address

City

Silate le
Il e b hiwd, yom may evturn your pachase within 30 days bor a full
returnd

T Model Expo, bnc. 1688

-




NEW/AUTO

Big Stick

old-t is a cross bar with

neoprene-faced pads on
both ends to hold cans or
boxes, or whatever else,
from sliding around in the
back of your truck. Made of
galvanized steel, it mstalls

Hold-It keeps your stuff from moving around In the back.

and removes I seconds,
Write to Hunt-Davis, Inc.,
9500 Roosevelt Way N.E.,
Seattle, WA 98115, for the
dealer nearest you. Depend-
ing on the size, it costs from
$24.95 to $27.95.

Soft touch

Irmtating, too-tight seatbelts
can be a real drag. Belt-Eze,
covered in  Ultrasuede
($9.95) or lowrious mink
($75), attaches with Velcro
over the shoulder hamess to
provide padding and relieve
pressure. Works for cameras
or luggage, too. Try vour
auto parts store, car wash or

Join the Club

If you worry a lot when you
have to park the famly
Porsche in a nasty neighbor-
hood, use the Club. It's an
antitheft device that locks
through the steering wheel
spokes, effectively prevent-
ing the car from being driven.
Bright
steel is highly visible, too. It's
$59.95 for cars, $69.95 for

trucks (plus $4 postage). The |

red high-strength |

tough to move very far.

manufacturer, Winner Inter-
national, is at 1330 Kimberly
Rd., Sharon, PA 16416; 412-
a81-1152.

I'h_\

Shine it!

If you want a nicely polished
intake manifold to set off your
engine compartment, try

Polished manifold is a finishing touch for your engine.

ish the manifold or any other
alloy casting. You supply the
drill for buffing. It's $49.95
from The Eastwood Co,, 580

The clever Bed-Sled will
make it easy to get anything
out of the back of your pickup
or van, but most people-will
use it for tools or building
materials, the things that
need to go on or off the truck
often. It bolts to the bed, and
easily rolls 'way out, so all
that stuff in the front of the
truck is easier to reach.
Saves lifting up heavy objects
like toolboxes over the side
of the box, too. Depending on
the size, it costs from $265 to
$440, from Davison-Wood,
5055 N. Harbor Dr., Suite H,
San Diepo, CA 92106; 619-

226-0033. ™

b

write to Belt-Eze, Box Eastwood's Aluminum Mani- | Lancaster Ave., Box 296-M,
12465, Fort Worth, TX fold Kit. It includes all the | Malvern, PA 19355; 215-
76121, for information, abrasives and polishes to pol- | 644-4412.
Year-round sledding

Bed-Sled makes It simple to get bulky items off your truck by easily rolling all the way out.
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SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.

G The Ampgean Ttmecn Lo :m!




TECHNOLOGY
UPDATE 5/8/

Private Shl.lttle May Fly In The 19905

ident Reagan last year called for greater participa- 7 .5, Space Shuttle and is expected to be ready for service

tion by the private sector in the future space program.
Several companies already have announced interest in
the launching of satellites into low Earth orbit, and one,
Space Industries, has successfully launched, tracked
and recovered a Conestoga rocket on a private flight
from Texas down the Gulf missile range. But that may
turn out to be small potatoes compared to the work
planned by Third Millenium of Nevada. The

company, which uses the Roman numeral
MMI (2001} as its logo, is currently building a
prototype Space Van, a fully reusable mini-
shuttle with a payload of more than G000
pounds to low Earth orbit. That would make
it capable of delivering supplies to the
planned Space Tugs of NASA for delivery
to the Space Station in the 199%0s. The
Space Van also iz designed to deliver

in 1991, the year before construction starts on the Space
Station. TheVan would be launched on a reusable liquid-
propellant booster, which would have wings and be
remotely guided to a recovery site after separation at
about 15 miles above Earth, It will also carry a set
of engines in its rear to give it both orbital tranafer
"s and fly-down capabilities. Unlike the Shuttle,
'~  which returns to Earth as a glider, the Space Van
will be able to rely on its engines for more landing
options, and for a higher, and thus a cooler, angle
of re-entry. The Van will not need weight-adding
Shuttle-type ceramic tiles for heat deflection,
The rear engines are expected to be eight
Pratt & Whitney RL10 rockets, The Space

Van can be flown by a crew of three.

Efitoar; Derrats Eskionw

Sat&““-es inm Iﬂw Urmt. T]'IE Spm 'l'rﬂ.n The Third Millenlum m Van, left, Contributnm: Michael Edion, lack Hammomnd,

will be just under one half the length of the
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shown In scale with the Shuttle. Steve Eskow. Ted Francis. Bichard Schrader
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UPDATE
Caviarion — — B

Cargo flies
first class

MeDonnell Douglas has pro-
duced a concept for a new
version of the ultrahigh-tech
MID-11. The Combi will fiy
passengers aad extra car-
go on the same

deck. A typical arrange-
ment, shown in illustration,
would provide room for 214
passengers forward and six

freight pallets aft. The MD-
11 it=elf is being offered in
two fuselage lengths, one
18.6 ft. longer than a DC-10
and the other the same
length as the popular jumbo
jet. All the new MD-11s ear-

ry three power-

plants, either the
General Electric CF-6 or the
Pratt & Whitney 4000. Addi-
tional winglets on the MID-11
wingtips and other advances
in the airfoil design give the

MD-11 about 17 percent
greater fuel efficiency than
the DC-10. All computerized
systems are redundant with
major systems on mechani-
cal backup, The cockpit is

entirely computerized.

MEDICINE

Brace
Ives

The knes brace has become a
common  piece of medical
equipment that allows sports
enthusiasts amd profession-
als to get back into the game
quickly after a knee injury.
The best of today's knee
braces, like the Lenox Hill
maodel, are using a lot of com-
posite materials to keep the

weight low and the flexibili-
ty high. But a new brace

developed by Georgia Tech
engineer Ray Vito and his

associates is made entirely of
composites, and, depending
om the confipuration for a
particular athlete, can weigh
one-guarter to one-third less
than the best of the existing
knee braces, The Georgia
brace is comprised of a get of
rigid components which can
be shaped in a variety of
ways. Because of the com-

posites, the brace can
stretch to  accommodate
younger wearers who are
still growing.
AUTOMOTIVE
Stick in

the mud

A Brtish firm, Power-

House, has developed a res-
cue device for vehicles mired
in mud or snow. It fits on a
flatbed truck and is rolled to
a stuck vehicle under the
power of a small motor, A
pallet rolls back from the
rescue deviee and hydraulic
jacks puzh up the front end
of the sturk vehicle enough
to get the pallet under the
wheels, After the stuck vehi-
cle is secured, its driving
wheels turn the treads,
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MILITARY

Future
Hawik

The Navy currently places
Grumman E-2C Hawkeye
planes with radomes on air-
craft carriers, The Hawk-
eves can fly out of missile
range and get a 3607 view of
the activities going on above
ind below the cloud decks.
But there are a few things
Hawkeves can't do, and the
Navy is shopping around for

next-generation  “Multi-

ssion Sensor | System.”
Lockheed has shown us an
early concept of two versions
of the future Navy eraft, One

Hard wheels,
hard warfare

The first full-scale Small In-
tercontinental Ballistic-Mis-
sile Hard Mobile Launcher is
ondergoing tests. The 100-
ft.-long, 200,000-pound vehi-

is an Anti-Surface Warfare
version (top in the illustra-
tion), The other is an air-
borne  early-warning  eraft
shown with the familiar ra-
dome. The future eraft will
he required to wateh the
skies for enemy aireraft and
vessels, jam enemy radar,
broadeast false radio mes-
sages and radar signals, and
then some. In one confipura-
tion or the other, the new
plane will drop mines at sea
and carry out refueling mis-
sions for fighter planes, The
planes are expected to have
advanced aeronautieal de-
sign, including winglets for
lift and canards for greater
maneuverability in fight.

cle runs on a pair of 750-hp
Cumminsg  Diesel engines
with all-wheel drive on 14
Goodyear military  all-ter-
rain steel radial tires, It will
serve as & launcher for
Ameriea's 30,000-pound sin-
ple-warhead ICBM. The

g PEPTR

Globe-trotting
wings

Technology under develop-
ment for America’s stealth
aireraft is being discussed as
the wave of the future in
moving alr freight. Lock-
heed, under a prant from
NASA Langley Research
Center, is developing the ini-
tial design for a “global”
transport plane. The tech-
nology being studied in lami-
nar-flow experiments is the
flyving wing. Lockheed envi-

small ICBM will have a
range of G000 miles when it
undergoes test firing early in
the next decade. The vehicle
i= being built by a consor-
tium including Boeing Aero-
space, Goodyear and Paccar
Defense Systems. [t must be

4
E. FEFF r——
L d e

sions a stubby-bodied, rear-
propfan-driven craft with
winglets that could carry
150,000 pounds of cargo 6000
miles nonstop. The counter-
rotating props could develop
enough power to give the
eraft a mach 0.8 cruise
gpesd. The wing design is
the real key. Initial concepts
call for a 227.2-ft. wingspan
on & 125-ft.-long, Z3.3-t.-
high body. NASA intends to
test the wing eoncept on a C-
141 test bed within the next
two Vears.,

hard enough to withstand
gamma-ray attack and fast
enough to move out at 60
mph over rough terrain. Ina
crisis, the mobile launchers
fire supposed Lo disperse and
await commands from a con-
trol center.




INNOVATION

The razor’s
edge

Huznﬁ-ﬂm;mnivﬁ around the
world are doing computer
simulations of future razors
to make them fit in your
hand better. And chemically
treated heads will keep the
razor from dragging on your
skin. For instance, Wilkin-
som Sword s working on Kom-
pact, which has a hollowed
plastic handle that feels solid
in vour hand. Inside the hol-
low tube 15 an injector that
cirries  four  replicement
blades. The hmi_‘l.' of the shav-
ing syvstem is topped with
Polyox, chemically known as
PTFE or Teflon. Another
blade  manufacturer sayvs
that u penetically enginesred
antifriction chemical has al-
ready been developed in Eu-
pope and will be on the mar-
ket here by next year. The
advantage over Teflon will
be its ability to come off the
blade a little at a time with
each shave. That will pro-
vide greater lubrication to
the face.

“Architecture”™ has  bhe-
come a buzz word in the in-
dustry. The Schick blade
edge is bevelled gradually
anid uniformly to give it the
appearance of a “gothie”
roof. This translates into

closer shaves with minimum
risk of cutting.

On the electrie shaver
front, Noreleo leads the way
with a rechargeable machine
that can go without a charge
for over a month, The bat-
tery technology is secret,
but it is nickel-cadmium in
chemistry and is based on
battery systems designed
for NASA, The charge is
held so well that the shaver
retaing its  speed almost

down to the last trickle of

electrons. What is the future

(LR E R EE N ESN

of shaving? “We are looking
at skin  and researching
methods for handling specif-
ic skin problems in a shave,”
says Norman Prioux, presi-
dent of Wilkingon Sword,
LI.5. A, Much of the research
money is going into the de-
velopment of a shaving sys-
tem that deals with pseudo-
foliculitis, a skin disorder
that causes tiny bumps to
form on the skin of an adult,
ingrown hair and other prob-
lems that ean make shaving a
painful experience.

Play it again

The video dise hus been mar-
ried to a computer in various
settings to make incredible
breakthroughs in informa-
tion retrieval. The latest
breakthrough may show up
at your local lbrary in the
next year or two. InfoTrak
11 is & single-user data base
and retrieval system. A com-
puter disk is contained with-
in the system's microcom-
puter. InfoTrak I ean let
you read hundreds of perio-
dicals, and with some adjust-
ments, can also run graphic

and video images so that
multi-media  processing—
from printouts of newspa-
pers to the running of video
seenes—oean be pecessed. At
present, no library is using it
to that extent. But future

&8

up news footage onsereen as
well as reference works from
more than 400 periodicals
per unit. It also will provide
indexes to newspapers going
back six months, with addi-

tional back-references
available in customized
systems. Tal




WHEN COLLEGE SAYS'YES' - b

YOU'LL BE TWO YEARS NISER
AND $17000 RICHER.

If you're interested in college but wondering how you'll pay for it, the Army's special Two-Year
Enlistment might be your answer.

Because, it you qualify, The G.L Bill Plus The Army College Fund lets you put away up to
$17,000 to pay for college, with just a two-year enlistment

You can qualify for training in a long list of exciting career fields like mechanics and communi-
cations. Challenging fields which build confidence and self-esteem. And while you're growing, your
money grows, too. "'1 ave ':I]l.:"-.ﬁ' d rnumh trom your & 1'{...111. L_]' !|.|r|LN 12 mﬂ]‘tt]‘lﬁ. .]['u.l I]‘lt. "‘\mﬂy will send Vo
home with the full $17,000 for college.

The Army's special Two-Year Enlistment. Money for college. Experience for life.
For more information, call, toll free, 1-800-USA-ARMY. Or see vour local Army Recruiter.

THE G.I. BILL PLUS THE ARMY COLLEGE FUND.
ARMY. BE ALLYOU CAN BE.




Seat belts save [ves

SUHANL OF AMEHILCSA, KN 1887

7

>5.500.
AND BUILI

Introducing the only $5,500% car en
gineered like a Subaru, the Subaru Justy

It's reliable, durable and built 1o last

What's more, the Justy offers a range
of standards including front wheel drive,
a surprisingly roomy interior and a heri-

TO STAY
THAT WAYX.

[age Ol customer satshaction. | ?i"i 10 men-

tion a 9 valve, 3 evlinder engine that's as
powerdul as it is economical (38 mpg city,
41 hwy).**

Of course, we wouldn't be doing the
Justy justice if we left out another reason

to buy one: the car is truly fun 1o drive

So think about it. Why spend your
disposable income on a disposable car
when you can put your money into a
rmuch more lasting investment, the new
Subaru Justy

SUBARU JUSTY

Inexpensive

And built to stay that way.




MAY 1987 -

ACURA
INTEGRA LS

PM COMPARISON TEST:

DAILY DRIVERS

We pit Chevy's new
Corsica against nine
new-wave family sedans.

POPULAR MECHANICS & MAY 1987

ifteen years ago the typical
American sedan was a 2%-ton,
rear-drive, 18-ft.-long 4-door
with a 250-hp V8 and room for six big
people ingide. On a good downhill run it
might get 15 mpg. Two energy crises, a
dose of double-digit inflation, and con-
giderable government regulation later,
the family sedan of the late '80s looks

like a prime example of reduced expec-
tations: a 4- to H-seater about 15 ft.
long, 2200 pounds, with front-drive and
a 110-hp Four or V6 rated at 25 mpg.
Its price is about the only thing that
hasn't gone down—8$12,000 to $15,000.

But are we really living in reduced
circumstances? Ten years ago, Honda's
innovative Accord was the first of these




new family sedans—a fun-to-drive 4-  wedge that couples maximum trunk Mazda 626 GT Turbo
door thi srfeetly fit the trend towar i ity with minimal ir The Honda Aecord 15 mors weel. The
srnalli i [ ¥ better performance and [uel e iy,  Toyota Can nfirts

Hond wsign has b ' s i Despite thelr stutis i, But the

thi tim WEre i LIy 1 Cars are remi
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sedan test: six from Japan, n 4 bell curve. A ot track. T

Amir and one from Germany 1 | at all, most are ok y samooth #
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Englishtown, New Jersey, prieti wit enjoyvable to live with,

dard track testing. Then w Thie ta
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Hiappily, the ( g not one-dimen-
stonal, It also has the best brakes in this
Eroup, Whas agcond in the slalom, and
negr the top on the skidpad. It even
returned a hair under mpg in the
hands of our enthusiastic test group.
' i the Japanese
fitted to onr test
car, its truck perd nee would have
been even more =pecta g

Our testers sad th interior 1=

t and taste v oand waell-
mmbled, with high marks for comfort
and convenience. As one enth
noted, “It's be ik d ergonomics, E
thing is in the right place and !nthrI
without eonscious thought. The seats
have excellent support.”

Honda Accord LXi
The Accord is smoother, guieter and
more refined than Mazda's 626, In fact,

POPULAR MECHAMNICS » MAY

It's s i : I
|.'|I'J.'1!":H':.'I|.t‘" We slspect Hml !|ur|13.1 A
ting It“-Fllt have ordered
“aoften’ [h1' Aceord Lo
an sedan

j..,ll['ll

clever mi

buyers, F
far. Evi [
soft—thi oring has little I'u.u| h'ql
the brakes seem musghy, the clutch
-ulT:,- = i r'ih.-.'i:-.1:||:ﬂ-. [1':-: |1r-||u-r'.ir|!.;.
The Accord was fifth in the quarter
mile. In all our other formanee
tests, the softly sprung Accord—fitted
with inexpensive Michelin radials
at mid-pack. But our track te
praised itz nice linear steering, precise
shifter amd excellent driveability. [t
feels like a much larger car.
Surprisingly, our testers found the
Accord interior lacking in
departments. The front seatz need
mure  support, the .~:r1~|-|'|:||;._'-'.'..'iu--.-|

souple of

TOYOTA CAMRY L

spokes are imeonveniently placed, and
the dashbogrd controls are confusing
and visually unmatched.
But we can see why Honda was voted
first in a recent J. [ Power Customer
ion Index, the first time any
beer rated higher than Mer-
mz. This car is beautifully fin-
ished and assembled
Even more impressive, Accords for
llu eastern h.lll' of lI!.- -uuutru are
l]|L|.:lJ| many
: r'||- the fault
ewing them together,
# manarement decigion.

..1I'- Hre naot
of the Fu
Quality i

Toyota Camry LE

[ts $15,431 price tag makes the Camry
the most expensivi *in this group.
Still, two testers ranked the Camry
first, and none had it lower than fourth.

VoL “m,uqu !;’“""




DAILY DRIVERS

Like previous Tovota sedans, the
Camry is conservatively styled. Like
all Toyotas, construction quality of the
Camry is perfect.

On the road, our testers found the
Camry a pleasant car to drive—one
that won't wear you out as the miles
and years go by. The monochromatic
interior was especially praised for its
tasteful good looks, straightforward er-
gonomics and easy adjustability to driv-
ers of all sizes and shapes. Our only
complaint is the electrie front seatbelt,
which wraps itself around you when the
door shuts. “The darned belt knocked
my glasses off,” said one tester. “[ like
this car as well as the Accord or 626, but
the automatic belts would keep me from
buying it,"” =aid another.

At the track, the Camry was predict-
able, easy to drive and slow, Our test
car was fitted with Toye Z all-season
radials, which surely helped accentuate
its massgive understeer. The 16-valve
engine is smooth, but acceleration is
lackadaisical compared to the 626 Tur-
bo. All in all, we see the Camry as an
excellent everyday sedan—not as much
fun as the Mazda, not as stylish as the
Accord, but safe, dependable and good
for years of family transportation.

Acura Integra LS

What a pleasant surprise! The Leg-
end's Honda-built baby brother is a
perky, cheerful little 4-door hatchback
with all the personality that's missing
from the Accord.

A 1.6-liter dohe engine that loves to
rev to its TOO0-rpm redling, a crisp &
speed shifter, quick steering and excel-
lent driving position combine to make
Integra an absolute ball to drive.

Our testers were impressed by the
Integra's obvious quality and its mod-

ern styling, The basic interior layout is
so comfurtable you never think about it.
On the other hand, the “op art” seat
upholstery was deemed a pain in the
eves, and the radio was eriticized for
inferior reception. More serious in a
family sedan wuas o hatehback cargo
ares that won't hold shopping bags
upright with the security panel in place,

The Integra’s relatively low $13,283
price is $1500 less than the Accord and
26 amnd 52000 lezs than the Camry,
Overall, we thought the Integra pretty
and exciting to drive, well-made and
genuinely a good buy.

Volkswagen Jetta GLI
Volkswagen claims the Jetta iz the
best-selling imported model in this
country, and has positioned it as u half-
price alternative to expensive German
sports sedans from BMW and Mer-
cedes, Soon, VW dealers will have a 16-
valve version of the GLI, and in anoth-
er yeur or two, one with full-time 4-
wheel drive like the Audi 400003
Guattro, Those additions should make
the Jetta even more competitive.

The Jetta scored very well at the
track, at least partially due to excellent
Pirelli PG 6il-series tires. Like all Rab-
bit/Golf derivatives, the Jetta lifts its
inside rear wheel in really hard corners,
but at normal speeds the handling is
steady. Fuel economy is near the top,
ani a Jetta would make a practical, fun-
to-drive commuter car.

Rough-road ride iz choppy. The little
VW engine produces more noise than
power, and the shifter is inexeusably
rubbery. Nearly everyone complained
about the Jetta's lack of room, plain
interior, inferior radio and “Golf-like”
ambience. At more than $13,000, the
Jetta doesn't seem like a bargain, but
our Wolfsburg Edition test model did
have some expensive options such as

leather upholstery and a sunroof.

This is a sound car that's rewarding
to drive, but it looks old-fashioned. The
chassis is good, but it's about time for
VW to revamp the interior and body-
work to bring it up to par with the
Japanese competition.

Chevrolet Corsica

The Corsica is Chevy's new-for-'87 re-
placement for the defunct X-cars, using
a 2.8-liter V6. We think it's a reason-
able alternative to the Japanese se-
dans. At 18 mpg, it's not especially
economical, but at 16.4 seconds and 83
mph, the Corsica was second fastest at
the dragstrip. It did extremely well in
our handling tests, despite being shod
with Firestone Supreme mud and snow
tires.

O testers found the Corsica quiet,
easy to drive and—with the exception
of its seats—comfortable. We also like
the exterior styling, readable gauges
and precise steering. This is the first
car we've tested with GM's new Ge-
trag-designed G-speed gearbox, and it's
the best GM manual ever.

But the Corsica needs totally differ-
ent bucket seats, new controls to re-
place the silly little plastic buttons, and
perhaps a more stylish interior. Happi-
ly enough, the chassis and engine are
just fine, with great power and terrific
handling. And the sound system is the
best in this group, by far.

Nissan Stanza GXE

Two words occur in every tester’s Stan-
za report: adeguafe and bland. The
Stanza has been “Maximized” to look
much like its big brother, but what it
really needs is the Maxima's 3-liter V6.
Every tester complained about the
Stanza's lack of power,

The Stanza was near the back of the

{Please turn to page 172)

SPECIFICATIONS AND DIMENSIONS

PRICE WHEEL-
BASE AS THANS- BASE LENGTH WEIGHT
PRICE ENGINE MISSION {in.} [in.) (LN
Acura Integra LS $12159 513,289 114 hg DOHG S-spead ap.2 1713 2450
1.8-fiver Inline-4 I
Chevrolet Corsica BEGS 13171 125 hp OHY S-apead 103.4 183.4 2604
2 Beliter VB el
Shadow Turbo Bi6g 11,704 145 hp SOHC 2.2 3- G7.0 171.7 2500
Diviae liter mum Turba mmm:i:
Honda Accord LXI 14,800 14,800 110-hp SOHC S-speed 1024 1785 2600
2.0-diter Inling-4 manial
Mazxda 626 GT Turbo 13,148 14,845 120-hp SOHC 5-apaed B8 1778 2650
2 0-iber Inline-4 rrnual
Nissan Stanza GXE 12 546 14,544 a7-hp SOHC 4-speed o7z 1744 2400
2.0-liter Inling-4 automatic
Pontiac Grand Am SE 12,859 15,104 125-hp OHV 3-spend 103.4 1775 2750
3.0-liter WE automatic
Subaru RX Turbo 13,833 14,558 115-hp SOHC 1.8- 5-3Paod man- 7.0 1746 2605
liter Flai-4 Turbo ual, tull-imes dwd
Toyola Camry LE 10,788 15,431 115-hp DOHC 4-speed 1024 182.1 2734
2.0-liler Inkne-4 automatic
Volkswagen Jetta GLI 11,650 13,240 100-hp SOHC 973 171.7 350
1. Baiter Inlns-4 manual
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ENGINE SPOTTER'S GUIDE

peed has always been the es-

sence of the Indy 500, But nev-

er have we seen the distance-

over-time equation yield such
numbers as recently: Last year the
slowest qualifier ran 207 mph while
pole-sitter Rick Mears set a record
average of nearly 217 mph for his four
gualifying laps. While & race car's chas-
gis and tires obviously play a part in
these phenomenal speeds, it's the en-
gine that has the key role.

Ever since the first Indianapolis 500
in 1911, auto manufacturers have
gshown a keen interest in competing in
the famed Brickvard's annual Memorial
Day 500-mile race.

In those early days, the leading cars
were modified road cars much as NAS-
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Who's running what at
The Brickyard this year.

BY JOHN RETTIE

Bobby Rahal's March [above) and ancther
20 Cosworth VEs will have serious competi-
tion from other engines this year.

CAR stock cars are today. Then, in the
early "20s, pure race cars took over and
auto manufacturers lost interest when
they could not compete effectively, De-
spite this, engines from some major
auto companies zuch as Ford and Chevy
have been used in Indy race ears over
the years.

Pt PHOITD B BILL STAML

However, since 1935, most Indy 500s
have been dominated by two purely
racing engines: the d-cylinder Offen-
hauser from 18356 onward and, since
1978, the V8 Cosworth DFX.

With carmakers’ renewed omphasia
on performance, racing participation by
auto companies is now greater than it
has been since the early days of Indy.
Last yvear, 29 of the 33 cars that made
the field were powered by Cosworth
engines, Thiz year, it looks as though
Cosworth may only power 21 cars. The
other 11 will be powered by Chevrolet,
Buick and Honda., Next yvear, Porsche
(see The Germans Are Coming!, page
T7) and Ferrari or Alfa-Romeo will
likely join the fray with new engines.

Basically three types of engines are
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Compression ratio: 11.2 o 1
Max. rpm: 11,500 o 12,000

Type: 50° VB, 32 valves, dohc Max. Torque: 350 b -It Type: 90° VB, 32 valves, dohc (& 8500 rpm
;26427 oo @ 10,000 rpm Capacity: 2646 8 cc (161.5cu. in.)  Turbocharger: Holset
(181.27 cu. in) Turbocharger: Cosworth Bore & stroke: 3465 x 2142 in.  Ignition: electronic capacilor
Bore & siroke: 3,373 x 2.256 in. ignition: Caswarih Compression ratlo: 11.0 o 1

CHEVROLET

discharge :
Fuel system: machamcal multiponi

Engine Managemeni
Power: 720 hp @ 11,000 rpm Cars with engine at indy: 21

fual injection
Cara with engine at Indy: &

Teams and drivers: Al teams except the seven using the other
three engines (Drivers include Bobby Rahal, A.J. Foyt, Al Unser Jr,,

Michael Andretii, Johnny Rutherford and others).
In 1875, Roger Penske approached Cosworth, the British racing
anﬁmmmﬂmuu io see if its 3-kter Formula One DFV VB could
. But it was Vel's Pamelll Jones racing team that

Teams and drivers:

® Penshe Racing (Rick Mears, Danny Ongais and Danny Sulivan)
® Patrick Racing (Emerson Fittipaldi and Kevin Cogan)

® Haas Racing (Mario Andretti)

In 1984, Chevrolat announcad it was designing a race engine with
Penske Racing and a newly formed British company calied limore
Engineering. limor's two founders, Paul Morgan and Mario len,
both used to work for Cosworlh, which led many skeptics to
describe the engine as “a new Cosworth with different cam
covers.” Last year was the first time the engine raced and it took
two pole positions and finished in the Top 10 three times. Due 1o
fmited production, only two extra teams will be able o run the
engine this year, It will be powering Six cars in the Indy 500. Without
a doubt, it will be the toughest competition Cosworth has faced yet.
llien says they designed the engine so it could run well on high-
speed oval tracks such as Indy as wel as on tight road courses ke

heads for Mercedas-Benz and C:mrrdm amang others,

Long Beach and Miami.

allowed to run in the Indianapolis 500:
8 Pure race engines restricted to 2.65
liters.
8 Turbocharged stock-block, non-over-
head camshaft engines restricted to
3.43 liters.
B Normally aspirated stock-block, non-
overhead camshaflt engines restricted
to 5.878 liters.

Other important rules inelude:
B Only one turbocharger is allowed
with no intercooler, unlike the wild
1000-hp, twin-turbo Formula One en-
rines,
® A maximum of eight eylinders is
permitted,
B A pop-off valve restricts turbo boost
to 47 in. on a race engine or 57 in. on a
stock-block.
® Engines must run on methanol in-
stead of gasoline,

L

B uel tank capacity is restricted to 40
gallons.

B During the race, fuel consumption
must not exceed 1.8 mpg.

Most teams have up to five or six
engines available at any given time, and
tney cost around 50,000 each! Top
teams have engines rebuilt after every
race to ensure they are running at peak
performanee. Some teams do thelr own
enging rebuilding, others have the
manufacturer rebuild them, but most
rely on independent shops such as VDS
Engines in Texus. Nearly every team
uses slightly different parts in an at-
templ to gain extra horsepower, Teams
are very secretive about technical de-
Lails of thelr engines, which makes it
difficult to know the real power output
of an engine, Official figures issued by

engine builders can appear to be lower

than those gquoted by teams, but the
variation from one engine dynamome-
ter to another usually aceounts for the
discrepaney. Or, sometimes, someone
is just hlowing smoke to confuse the
l.'u!'!!l|n‘li1]'u:lt.

Ten yvears ago the first-ever 200-mph
lap was set by Tom Sneva in a Cos-
warth-powered car. His pole position,
with an average speed of 198,884 mph,
sounded the death knell for the venera-
ble Offy engine, although it was A.L
Foyt who won the "TT race in his Ford
Va-powered Coyole speeial. Since
1978, every Indy-winning car has been
powered by the Cosworth, Could 1987
be the vear Cosworth loses to a new
force in Indy engines? You'll have to
wail until the T1st running of the oldest
auto race in the world, on May 24, to
find out! P
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Type: 80" VB, 22 valves, dohe

Maix. borgua: 350 b

Capacity: 2642 7 cc (& 9500 rpm

(161 cu. in.) Turbocharger: iH

Bore & stroke: 3.622 x 1956 in Ignition: Honda Blectronic
Max. rpm: 12,200 Fuel system: Honda Electronic
Power: 740 hp Management Sysism

& 11.500 rpm Cars with engine at Indy: 2

same boost as other engines, which is why Buick engines are not
uﬂadhanymhafmmn It was first used in the 1983 Indy 500, and

Busck mumasammprqadlhaluhwng

mltdumtmnﬂms‘-‘smmﬁ as it uses a spacially made
block with thicker and higher grade iron plus many Cosworth

components, such as pistons, pumps and fuel injection,

Teams and drivers:
® Gales Racing (Geoff Brabham and Jel! MacPherson).
Honda started buillding Formula One racing engines as long ago
as 1964. Its current turbocharged 1.5-lter V& won the manufactur-
&r's portion of the World Championship last year and led the driver's
championship right up until the last race. Honda's Indy engine
program started in 1885 when John Judd of Engne Developments
in England buit a V8 based on an engine that was originally planned
as a nonturbocharged 3-iter Formula One powerplant. Galles
started using the engine at the end of 1985. Last year, the team had
troubles with its Lola chassis, coupled with the inevitable new
engne lesthing problems. Brabham hopes one of the benefits of the
Honda engine will be better fuel consumption. Thanks to the
elactronic angine management system, the Honda gels about 2.1
mpyg versus 1.8 for the Coswarth. So tha Honda should be able to
race 500 miles with fewer pit stops than the six or seven needed by
the competition. It's also less ikely to run oui of fuel during a race.

The Germans Are Coming!

gk

Indianapolis is one of the few races that Porscha has never officially entared, although
in 1980 their plans to do so with a 680-hp Flat 6 Turbo scared USAC anough to

change boost res al the last moment and send the German firm away in a hufi.
* Mow Porscha is ready to launch a counteratiack by designing and buiding an

competitive by May '88. The car will be whipped into shape during the last
¥ two to three CART races in the fall of ‘87 (Pocono, Laguna Seca and Miami),
Sponsored by Quaker State motor ofl, this Indy Porsche will run the entire

have it sorted out in time o be

1588, '89 and "20 Indy Car seasons. The Porsche engine
follows the familiar indy format of a 2.6-liter, 32-valve,
80" V8. Fitted with a single German KKK turbo,
its power is given only as “more than
700 hp.” Designed by the same
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: m is & major one. Weekend service
y, and that means the trailer owner's holiday
i off to  rocky mrt-

Thase prob!nm never be part of your vacation

' experience if
you take a few minutes to figure out what type
of vehiele you should buy inorder to pull your boeat, or snow

sleds, or travel trailer.

Lul:]-uty. the technigue of choosing & good towing vehicle
1% a fairly simple one. Car and truck makers, through long
experience, have worked out a system to mateh trailer to
towing vehicle easily. They specily four separate classes of
towing vehicles, in ranges that cover just about any weight
of rig yvou want to tow:

78 B PHOTD BY BILL ASME. TRAILER HTCH COURTESY OF BEETE |

Class I: Light-duty work pulling a trailer that weighs up

o 2000 pouncds,

Class 11z Medium-duty goes up to 3500 pounds.

Class 111: You need special equipment to mest this limit
for trailers weighing up to 5000 pounds.

Class IV: Anything above 5000 pounds probably calls for
# truck or van with heavy-duty chassis features,

Tongue weight limits aré the maximum welght that can
rest on the car's trailer hiteh, They run about 10 percent of
the total trailer weight.

Just aboot any standard e will pull a 1000-pound trailer
without breaking down. However, some cars—malnly tiny
imported econoboxes and turbocharged types—are not
recommended for trailer towing ander any circumstances.

Most folks can't afford to buy both & new ear and a new
trailer at the same time. What they do, according to Dave
Tarrant, Ford's expert on recreationnl and specialty vehi-

RODLICTS, SUBLSRARN TO VERICLE COURTESY CHEUSCRLET







TOW IT

cles, is to mateh an existing car to a new
trailer, or vice versa.

“That's why the towing classifications
are so important,” Tarrant points out.
“It’s easy to mateh an older vehicle with a
new trailer—just a matter of matching
the weights. Buying a new car for yvour
old trailer works the same way.”

There are some additional facts vou
should keep in mind about why certain
vehicles are good towers, while others
are not:
® The heavier the tow vehicle, the bet-
ter it is at holding a trailer on a straight
track., Too light a car can cause “tail-
wagging” from side to side.
® Powerful engines and heavy-duty
drivetrains not only are easier to drive

longer. However, turbos usually are
not recommended since the turbo often
is overworked keeping a steady high-
way speed with a trailer.

B Automatic transmizsions get the nod
over manuals because clutches in man-
uals pet a lot of wear while towing., The
newer 4-speed automatics have a great
advantage. They can be driven in
THIKED during heavy pulling, then shift-
ed to overdrive when the highway is
flat or the traler 12 unhitched.

® Rear-wheel drive is better than
fromt-drive, and d-wheel drive is best of
all for heavy-duty towing, Front-drive
suffers because the trailer shifts weight
off the front wheels, robbing them of
driving and steeving traction.

for towing than a unit-body ear. The
frame keeps the trailer's drag forces off
of the body, preventing pulling and
twisting on the sheetmetal,

® Underhood heat can become a prob-
lem because the engine runs hotter
during towing., Extra cooling systems
for radiator, transmission and oil are
recommended for Class 1 vehieles and
up. Equalizing hitches put more weight
on the front wheels, so that =etup may
call for a power-steering pump cooler as
well,

Just about any trailer expert will tell
you to get all your towing equipment
from the new car dealer when you buy
your new vehiele. It is all enstom de-
signed at the factory, and covered with

with a trailer in tow, but will last much ™ A car with a separate frame is better  the same warranty as vour car.  PM
Use this table to find the maximum trailer weight a 1987 model i towing equipment offered by its manefacturer. That may inelude
able to pull safely without damage to the vehicle or the trailer. automatic tranzmissioen, heavy springs, special hiteh and heavy-
Trailer weights are listed in pounds. duty eooling svstems. [t may alzo indicate that a bigger engine is
If one weight is given, that is the maximum weight the car can  needed to let vou pull a heavier rig,
pull when it iz not equipped with a special trailer towing package. In some cases, primarly with the impots, the higher weight
Where two weights are given, the first weight is for a non-  limit is possible when the trailer is equipped with its own brakes,
equipped car, the second weight for a car equipped with all the Note: Car warranty may be voided if towing limits are exceeded.
CHRYSLER' Maonte Carlo 20004100 ACURA Fulsar MX 1000;2000°
Crmni/Horizon 10001500 Corvelie Mot recommended  Integra Mot recommended  Maxima 1000;2000*
1 10001500  Sprint Mot recommendad  Legend 1000  Stanza 1000;2000°
LaBaron Coupark 100;1500 2003% 1000;2000°
SE/ Trucks AMERICAN MOTORS 3005X 100020002
Hew Yorker 1000;1500  (Including comparabie GMC Comanche 20005000  Pathfinder 100020007
Sth AwvenuaDiplomat badge) Jeep J-10/J-20 3500:7500  Van 1000,2000°
Gran Fury Astro 2000:5000  Grand Wagonear 500,5000  Pckups 1000:2000°
FSundance 1000; 1500 El Caming 2000:8000  Aliance 10007
LancerLeBaron GTS 10001500 K Blazer (ful size) 20006000 m 2000 PEUGEOQT
Dodge 600 1000; 1500 Van'Sport Van  2000:8000 ‘Wagonaer 2000;5000 505 Gas 143428657
awna 1000;1 510 Pickup 2000:5000 Eage 20003500 505 Turbo 1435;28657
00,1 510 Blazer 20005000 505 Diesal 1435:2885%
Caravan/Vioyager 10002750  Suburban 20008000  ALDI V6 1435;2865%
Conaquest 1000:2000°  Ful-Size Pickup 2000:10,000 40005 1146:2000
{Fifth Wneed traders 1o 13,500 on 50005 14552000 PORSCHE
Dodmr':"ﬂmh certain ful-size pickups.) S000CS Twrbo IIQBEDUD’ 0245 1100;2640°
Mlire “an 1000;2000° 4000CS Cruattro 8445 1160286407
Ram 50/Power Ram 50 2000  Ponilac 5000CS Turbo Qualiro 14992000’ 44 1100;2640°
6500  Fiero 1000 2854, 911 “Nol isted for towing "
Wagon/Van 2500;7500  Firebird 10002000 BMW _
Full Sire Pickups 2500:8000 Grand Prix 1000:3500  Towing not recommended with any RANGE ROVER
Raider 10002000°  Bomnevile 1000;2000  car n the BMW ineup, nge Flover 1850, 77007
Dakota 2500,5500  Grand Am Mot r
an 25008000  Sunbird 10040 SAAR
Vigta 2x4 1500 6000 10002000 Towing not recommended wilh any 9007 1000, 2000%
Vista 4X4 1000:2000°  Salari 5005000 car in the Honda lineup 8000 1000, 2000
FORD Buick HYUNDAI SuUBARU
Facer 1000 Sk 000" Trader towing not recommendad. Trader tawing not recommended
TawusSable 10002000  Century 10:00; 2000
Mus 1000 LeSabre/Electra ISUZU TOYOTA
Grown Victona 20005000 2000:5000 PUP 2000 Tercel TO0;1500
Lincoin Town Car 20005000 w/Elecira I-Bdark Mot recommended  Camry 2000
'ia-rpu-zi"i:?::z :% and 2000 h‘p.lsal Mot recommended EEE a3, 1 500
' 1000;1
Thunsdarterd Cougr 2000 Somersel'Skylark 1000 Corola 1500
Grand Marguis 20005000 A500°  MAZDA Cedca 2000
Mark VI‘Continental 2000 B2000 Pakup 1000;2000°  Sugea 2000
Full-sire van 3500,10,000 Oldsmobile Pickup 100015008 Van 2000
GCub Wagon 3100;10,000 Frenza 1000  Towing not recommended for any Land Cruiser 2500
Super Van 320010000 Cutlass Ciara 1000  car o thie Mazda ineup. Pickup 2000;5000
Super Wagon 530010000 Cutlass Supreme 0002000 4Runner 2000;3500
Rangar 1005000  Custom Cruser 2000:5000 MERCEDES
Aerostar 15004900 Toronado 1000; 2000 ing not recommendad with any VOLKSWAGEN
Bronco i 1600:5200 Calais 1000  car in the Mercedas-Benz neup Gotf, Fox, Jetta, “We have no
GEMNERAL MOTORS Delta B8 I%:m MITSUBISHI : >
1 : e ght.”
Menety Eight 1000:2000 M 900:10007  Cuantum %
Chavetia Not recommandad n&“ 1000;1500°  Vanagon 1300,2000°
Mova 10001500 Cadiliac Starion 1000:2000°
Camaro 10003800  Cammanon 1000 Moo 1000:2000°  WOLVO
Caprice 20005000 Edorado 1000 Corda 1000;1500° 240 3300
Spectrum Not recommended  Allanie Mot recommended  Galam 1000:2000° 740 3300
Camaro 1000;2000 au;am 1000:5000  Pickup truck 1000:2000° 760 3300
Corsica/Baretta 2000 De 1000 3300
Cavaber 10002900  Sevile 1000 NISSAN Towing wilh al car modeds must ba
Cetabrit 10003200 Seres 75 Mot recommended  Sentra 1000;2000°  wilh frame-type hilch soid by Voho,
1. ing nol recommended with converlibles or lubocharged engnes; 2. When traler is equippad with brakes;
3 MW Mol FecORTPREncied Iof towang:

B0

POPULAR MECHANICS & BAAY 1587




: i unl‘.l\\ o

_,-'-'_ -

__—-—'_'_

CAR TUNES

America’s automakers are developing high-octane mobile music systems. \We
evaluate the latest highway hi-fi from Detroit’s Big Three.

BY FRANK VIZARD, Contributing Editor; Photos by Bill Ashe

Turn up vour radio! That old rock 'n' roll war ery is the
new anthem of America’s Big Three carmakers, Gen-
eral Motors, Ford and Chrysler have all married into
the hi-fi business, giving birth to autosound systems tailored
to individual ears.

Whether it's the full sweep of 4 symphony orchestrea or the
intimate rhythms of a jazz quartet, the “premium” sound
systems available from Motown's carmakers represent their
best efforts to date in music reproduction.

The suceess of the car companies in audio rests in purt on
newly formed relationships with old-line American hi-fi
companies. GM, through its Deleo Electronics division, made
the first deal when it approached the respected audio brain-
trust called Boge Corp. The result was sound systems
acoustically tailored to specific cars but installed on GM
assembly lines. The success of the Deleo/Bose marriage
shotgunned Ford into a liaisen with JEL while Chrysler
raced to the altar with yvet a third speaker maker, Infinity.

Bose, JBL and Infinity are honored names in home audio,

where each company takes an individual approach to the
subject. Predictably, no two companies travel the same route
to highway hi-fi, although each developed sound systems
well-suited to the car. The differences in methodology, price,
features and acoustie characteristics are substantial enough
to warrant test driving a representative car from each of the
three automakers. So PM's best ears went on the road with
GM's Pontiae Bonneville, Ford's Lineoln Continental and
Chrysler's LeBaron GTS. Here's what we heard,

Chrysler LeBaron GTS

The sound system in Chrysler's LeBaron GTS utilizes eight
akers: two fj.-m tweeters mounted in the dashboard, two
nq-m woofers in the front door cavities, and a pair of 5% x
T'-in. coaxials (tweeter mounted on top of a woofer) in the
rear deck. The front and back tweeters reproduce music's
higher treble frequencies while the woofers in the doors and
the rear deck handle the bass.
The Chrysler/Infinity system uses an unusual bi-amplifica-

Watts and wheels from Chrysler, Ford and GM (left te right): LeBaron GTS, Lincoln Continental, Pontiac Bonneville.
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Chrysler's cassette recelver has 5-band equalizer (lower left),
Joystick-type balance and fader control [lower right).

tion scheme. Bi-amplification generally means separate am-
plifiers are used for the front and rear treble and bass
speakers. Chrysler/Infinity varied the traditional definition
by powering the front and rear tweeters with four amps built
into the in-dash cassette/receiver, The woofers are indepen-
dently amplified by amp modules attached to the back of each
speaker. This amp arrangement greatly reduces the amount
of space required for the autosound system. All told, 32 watts
power the tweeters and 56 watts drive the woofers.

The Chrysler-brand cassette/receiver resembles its com-
petitors, boasting tape auto reverse, Duolby-B tape noise
reduction, and DNR noise reduction for tape and radio. AM
stereo is also featured. The cassette/receiver sports some
unigue features, but the absenee of others was felt.

Unlike itz competitors, Chrysler's eassette/receiver comes
equipped with a 5-band graphic equalizer and a sliding lever
marked “ambience.” The equalizer proved useful in that the
system seemed to benefit from a slight boost at the 3.5kHz
mark. The ambience control, deslgned to impart a “concert
hall” effect, should be used judiciously, if at all,

Although the cassette/receiver performed well, Lthe inclu-
sion of seek feature on the radio and a tape search feature
iwhich allows you to advance or rewind to the next song on a
cassetie) would have made it easier to use. Other shortcom-
ings of Chrysler's cassette/receiver include:

m Slight lag in the identification of AM stereo stations, an
inconvenience which makes blindly searching for an AM
stereo station more time-consuming.

Ford radia/tape unit has electronic tuning, mechanical push-
) button tape controls, rotary bass, treble. balance, fader,

® Poorly visible tape direction indicator,
® Hair-trigger auto reverse, prompted by pressing the
volume eontrol knob, that often leads to its inadvertent use.
B Uneduly complicated procedure needed to defeat the clock
function so that radio frequencies are displayed constantly.
On the plus side, Chrysler's sassette/receiver offers the
most radio presetz (10 AM and 10 FM). A joystick balanee-
and-fader control made adjustment of the left-right/front-
rear soundstage very simple. With the exeeption of the tape
direction indicator, all the controls were adequately lighted
ani displayed for day or night. Controls were layed out well.
Overall, sound quality was very good with nice definition
of musical instruments. The dashtop-mounted tweeters
maintain a realistic soundstage in front of the listener. But
the system does seem slightly underpowered for sustained
listening at maximum volume, since distortion was quickly
apparent with all types of music played at full throttle,
The Chrysler/Infinity sound is a $600 option. Potential
buyers should note that the Dodge Lancer is the same body
type as the LeBaron, so the sgame conelusions apply.

Ford Lincoln Continental

The FordJJBL system in the Lincoln Continental uses the
game number of speakers as the Chrysler LeBaron but the
actual number of drivers (tweeters, midranges and woofers)
is greater. The dashboard houses two 5-in. coaxial speakers
{eoncentric tweeter and woofer). Each front door contains a
5Y-in. woofer. And two 6x%-in. speakers mounted in the rear

MOTOWN SOUND: NOTEWORTHY SPECIFICATIONS
System And CHRYSLER/INFINITY FORDJBL GM DELCO-BOSE
Automobile LE BARDN GTS LINCOLN CONTINENTAL PONTIAC BONNEVILLE
Number of speaker drivers B' 12° 47
Total Amplification B8 walls 140 watts 100 watls
| Tone Controls S-band graphic EQ Bass Treble Bass Treble
_Front'Rear Fader Yias Yas Yes
Left' Right Balance Yes Yes No
| AM Stereo ' TSR No Yes
Number Of Presets (FM/AM) = W10 a4 55
Radio Seek Scan ~ No'Yes YosYes Yes Yes
_Radio Noise Reduction DNR ONR DNA
| Tape Moise Reduction Dolby-B'ONR Daolby-B'DNR Dolby-B DNA*
Tape Search None Forward Reverse Forward Revorse
_T;a_ﬂjim:ersT B i Yes Yes Yes:
Tape EQ (120/70) Manual Automalic Manual
Total Cost 600 s856° $1500°
1. Two lweeters, twao midrangers, two coaxials. 2. Two coaxials, two lulkrangers, two 3-ways. 3. Four full-rangers. 4. Automatic operation
5. Comprised of $506 oplion pnce added (o the S350 cost of the standard system, § Comprised of 51300 option price added to the 5200
cost of the standard system. Oplion price Includes stereo control pod on leathar-wiap stearing wheetl, plus aulomalic power anlenna

g2
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u Deico’s electronically twned radio displays time except when

selecting statlons. Red-llluminated controls are sasy to find,
deck each have a tweeter, midrange and woofer combination.
The JBL speakers are powered by four separately mounted
amplifiers delivering a total of 140 watts,

The Ford-made cassette/receiver mounted in the dash-
board is best described as a hybrid. The radio section is
electronically tuned while the cassette section uses mechani-
cal transport controls. The "mechanical” aspeet of the cas-
sette section is hardly a drawback: The auto reverse mecha-
nism, for example, is perhaps the fastest and smoothest on
the market. Another plus for Ford's cassette/receiver is its
ability to automatically adjust for either T0-EQ (metal/ch-
rome) or 120-EQ (normal bias) tape. Like its competitors,
Ford's cassette/receiver has Dolby-B and DNR noise redue-
tion. Seeliscan for the radio and automatic music search for
the tape section are also included,

On the down side, the Ford cassette/receiver lacks AM
stereo, and the number of presets is limited to four AM and
four FM stations. Display of the controls is adequate except
for two instances: Tape controls do not
light up, and there is no visual indicator
that DNR is operating

It's not unheard of for new-car buy-
ers to return their vehicles to the dealer
for fine-tuning. And in what's possibly
the first ecase of a *Monday morning
stereo,” we had to return the Continen-
tal to Ford because of excessive rattling
from the right-door speaker. Onee re-
paired, the system performed superb-
ly, though with the “bright” Califor-
nia sound characteristic of JBL.
:"Lllju:i!ill;: Ehr [I'|'|:||.u oon-
tral downward com-
pensated for this

POPULAR MECHANICS ® AT 15

perceived brightness. Bass response was awesome—to a
point. In the Ford/JBL system, an “excursion control com-
puter” prevents the speakers (primarily the bass woofers)
from overloading—and thereby distorting sound—under
high-volume use, (The Bose system also prevents overloads,
though differently.) To our ears, JBL's overload control is
overly cantious,

At loud but listenable levels, bass would taper off in
relation to the midrange and treble sounds, The individual
beats of a kettle drum, for example, would emerge less
distinctly than they might on an adequately powered home
hi-fi system. Thoogh the excursion control prevents the
system from producing unlistenable distortion, such manipu-
lation of the music's normal frequency distribution is a form
of distortion itself. It doesn't sound bad—it just doesn’t
St]“ﬂft eorrect.

One final criticism of the Ford\JBL sound system has
nithing to do with its components, but concerns its installa-
tion. The Lineoln Continental had 4 tendency to resonate
more than its eompetitors. This suggests that the speaker
mounting and internal damping should be improved.

The FordJBL system in the Lincoln Continental has an
overall cost of $856. The option lists for $506, but this is
tacked onto the base sticker price of $350 for the car's
standard sound system.

Pontiac Bonneville

The Deleo/Bose system in Pontiac's Bonneville differs from
its competitors in that it uses only four 4'%-in. full-range
speakers. This means that each speaker reproduces the full
bass-to-treble range of the music spectrum instead of divid-

ing the chore among tweeters, midrangers and woofers.
One pair of speakers Is assigned to the front doors while
(Please b o page 174)

GM/Delco-Bose system, pictured

here, provides a representative

Ilustration as to how automalkers’ sound

systems are tallored to the acoustic of the

passenger compartment. Goal is to have

v soundwawves reflect off interior surfaces to direct
strong stereo image to all passengers and maintain
soundstage that seems to reach listeners from the front.

P LLLATRATION BY PAT RUGHER B4
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Even the pedals get the aero
treatment, thanks to a Keviar
shroud that does double duty
a3 a lootntop. Belt-like, guick
fasteners are adapted from ki
equipment.

— @Sl
—
—
=
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Alrfall handlebar offers lets

Without aero headgear the
wind resistance than a round Kronotech ridger would be
tube and Incorporates a trip incompiete. Designed to rest
computer at the center, Grips flush againat your back in the
house levers to actuate riding position, the helmet
hydraullc brakes, smooths alrfiow.

il PHOTCS BY BECKERGISHOP STLIRCE:




RAD WHEELS

no one, though these are the
latest bubble shape intended
to reduce sensitivity to
crosswinds and  provide
some streamlining for the
rider's legs. It's the frame
ghell itself, though, where
the aero slick-up gets seri-
ous, The pedal cranks are
incorporated into sleek dises
that keep airstream distur-
bance to a minimum, and the
wind-cheating footstops fea-
ture Kevlar shrouds with a
ski-type quick fastener, Car-
bon-fiber handlebars with
the cross section of an air-
craft wing have built-in le-
vers for operating the hy-
draulic brake system; a
multifunction trip computer
iz flush mounted.

At present there are but a
handful of Kronotech sam-
ples in existence, being used
mostly  for  development
work, Some features, like a

inelj;

Cinelll Laser Kronos is a road-golng time trial machine that displays
racing posture with sioped top tube and competition wheels.

composite fork assembly,
are already available to afi-
cionados, and it's easy to see
that details like the bellows
that keep the saddle section
wind-wise are bound to show

up on road machines, All
told, the NASA-like Krono-
tech would take the better
part of $20,000 to pry from
the consortium of innovators
who built it.

Outlawed| Now Illegal for UCI events, the Huffy Olympic hopeful
for 1988 gained an aero edge with a carbon-fiber and aircraft foam

seat tube section. New design is already In the works.,

Using monocogque  con-
struction and ecarbon-fiber
materials can sometimes run
a builder afoul of the racing
regulations. By the 19358 rul-
ing of the sport's governing
body, Union Cyeliste Inter-
nationale (UCIH, devices in-
stalled solely to reduce air
resistance are  disallowed
from competition. Dise
wheels are permitted be-
cause the discs are a struc-
tural element; simply cover-
ing a spoked wheel with a
smooth fairing is illegal,

Though the UCI has no
reservations about permit-
ting the dise wheels in com-
petition, they have drawn
the line at Huffy's partial
monocogue  frumework on
the successors to 1984%s
Olympie funny hikes. The
original multi-medal winners
{see Hreakthrough Bike,
page 74, June "85) used tear-
drop section frame tubing
for superior windsmanship
The latest generation ma-
chine shown here, an out lw
by U] CHn

regulations,

TOPF PHOAD BY. BECKERBEHOR STUDNDG. BICYCLE FROM TEM SPEED DRVE WAPORTS, BOTTOM PHOTO BY BILL ASHE ILLLATRATION BY DEAN ELLS



compete only in National
races and triathlons. In team
time trial trim as shown, the
aluminum frame members
are wrapped with fiberglass,
Kevlar and graphite materi-
al. Most striking is the wide
and controversial seat tube,
which extends all the way
back to the rear tire.

In the Cal State Long
Beach wind tunnel, improve-
ments up to 20 percent were
realized over the "84 Olympic
bikes by cleaning up the air-
flow in this area. That's pre-
cisely what the UCI object-
ed to, even though builder
Mike Melton of Huffy was on
hand with X-rays to show
that the seat tube would col-
lapse without the wide car-
bon-fiber skin structure and
foam-insert support section.

With no choice but to step
back and redesign the U.5.
cyeling team’s 1987 hard-
ware, Mike Melton reverted
to a more standard 3-tube
framework which is lighter,
though not as aero-efficient
as the outlaw bikes. The
plan: curve the seat tube for-
ward and tuck the rear
wheel up against it to short-
en the wheelbase, That way,
the team pursuit riders can
bunch closer together in an
optimum drafting formation.

One possibility for other
aero gains is in the realm of
rider gear. At a 30-mph
pace, the rider himself is the
cause of two-thirds of the
total aero drag. Small ad-
vances in the rubberized

POPULAR MECHANICS ®» MAY 1987

Bottecchia track bike [right] has fixed gearing. deita aero handle-
bar, webfoot frame gussets. Road racer |left) looks more famillar.

synthetic skinsuits add up to
seconds on the track, and the
new helmet size regulations
have caused trips back to the
wind tunnel to determine the
best shape.

Monocogue cyele-crafting
doesn't only come from Italy
and America, and it’s not

always done in earbon fiber.
factory

Japan's  Fuji has

maore widely known, this de-
gign offers a potential advan-
tage in cost.

It may be a while before
outrageous designs like the
Kronotech are adapted for
evervday road use, but al-
ready the rub-off of racing
prototypes has made its
mark. Witness the Cinelli
Laser Kronos. At 34300, it's

= b S

Fujl's one-of-a-kind semimonocoque bike gets high strength with
low welght from an aluminum honeycomb downtube skinned with
sheet alloy. The technique is less costly than carbon fiber.

shown a track prototype that
uses an aluminum-sheathed
honeycomb downtube with
conventional top and seat
tubes. Because the material
is more readily available and
the construction process

not the sort of vehicle you
leave leaning against a tree
while you shop for groceries.
Still, it iz accessible to the
serious enthusiast willing to
sacrifice some cash and com-
fort for that final 2 mph of

TOF PHOTD FROA TECDORC CARMIELL SPA, ILLLISTRATION BY MARD FERRO

output. As a time trial ma-
chine, it is designed to com-
pete on sections of open road
and carries all top-of-the-line
accoutrements—Cinelli dize
at the back, Ambrosia 26-in.
wheel up front, Campagnolo
components, Shimano drop-
outs. No one would call it a
practical everyday machine.

The racing lineage in Bot-
tecchia's production models
is more apparent. In the pair
pictured above, a road race
model on the left looks posi-
tively tame up against the
track bike on the right. With
fixed pearing and no free-
wheel mechanism to allow
coasting, it's apparent that
we're talking 100 percent
business here. Carbon fiber
is used in the disc wheels and
the aero-styled delta handle-
bar. Frame junction points
are webfooted, or gusseted,
for strength and a slight ad-
vantage against the wind.
This is the shape that street
frames have begun to as-
sume as the style of aerody-
namics takes hold,

For most  purposes,
there's little to really be
gained in slicking up road-
riding bicycles. But as sure
as aerodynamic racing sleek-
ness has defined today's look
in 55-mph automobiles, so it
will in the world of people-
powered 2-wheelers. And
when it arrives full foree, the
trend will leave its mark far
past the styling of the exo-
skeleton, all the way to the
backbone of the beast. ™M
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his butler’s table of solid ma-
hogany is an unusually versa-
tile piece of furniture. It not
only functions as & coffee ta-
ble, but the top lifts off the base for use
as i spacious serving Lray.

Start eonstruction by jointing and
surfacing all 44 stock to Y in. Select
the pieces to be used for the tabletop
and leaves by matching for color and
grain pattern. Crosscut all the pieces to
rough length and use the jointer to true
one edge of each piece. Rip the pieces
selected for the tubletop panel ' in.
oversize and joint the sawn edges. Rip
the rails, stiles and aprons about ¥, in.
oversize and remove this excess with
one pass on the jointer,

Cheek for good contact between the
mating surfaces of the panel pieces and
spread with glue, Assemble the panel
on a Mat surface and use bar clamps on
both the top and bottom to keep the
panel flat and provide equal clamping |
pressure,  Double-check  that  the
clamped panel has no twist. After the
glue has set for about 20 or 30 minutes,
gerape off any excess with an old chizel.

Next, erosscut the rails and stiles to
finished length. Plough a Y-in.-wide x
Voin.-deep groove eentered in the rail
and stile inside edges. This groove will
housge the top panel and serve as a
muortise for joining the rail tenons,

Uzing a dado blade in the table saw,
cut the tenons on the rail ends. Use a
stopblock to ensure accurate repetitive
cuts, Try the cuts on serap wood first |

Color photo: Bill Ashe

Black-and-white photos: MNeal Barrett

Technical art: E Thompson

Phato stylist; Gabe Herrick |

Here's a classic mahogany
butler’s tray table you can
build yourself.

BY NEAL BARRETT

and test-fit with the ploughed groove.
Scrape or plane the glued-up panel as
necessary to achieve a smooth, flat
surface on both sides. Rip the panel to
finished width and erosscut to length.
Be careful to make the cuts square.
Next, rout the panel tongue using an
edge guide and “4-in. straight bit. Cut a
Ye-in. % Yj-in.<leep rabbet around the
panel edges on both sides. Prepare the
tabletop pieces for assembly by soften-
ing the harp corners along the edges of
the rails, stiles and panel with 120-grit
sandpaper. Avoid this sanding where
the rails and stiles join. Apply furniture
wax to both sides of the panel tongue at
the corners. This will prevent any ex-

sk et

wide cut, plough a Y:-in.-deep groove on
one edge of each rall and stile.

POPULAR MECHANICS ® pAY 1987

2 Cut the tenon cheeks on the rails using
a dado blade. A stopblock on the miter

| gauge ensures Identical repetitive cuts.

vess plue from bonding the panel to the
frame at these points.

Apply glue to the tenons and those
portions of the stile grooves that act as
mortises, and put a drop of glue in the
center of each rail groove. This glue
tacks the middle of the panel in place
while allowing the sides to move with
changes in humidity, Center the panel
in a stile groove and place each rail in
position. Then place the opposite stile
in pogition and clamp the joints tight.
Center the panel to ereate a uniform
Y-in. reveal and check opposite diago-
nal measurements to determine if the
frame is square.

Using the drawing as a guide, make
full-size templates for each size leaf and
transfer the outlines onto the selected
stock. Cut the eurved edges on the
band saw, following the waste side of
the line, Clean up the saw marks witha
belt sander or spokeshave, Set up the
router table with a “-in.-rad. round-
ing-over bit and ball-bearing pilot,
Clamp a fence to the router table to
ghield the bit, and round the outside
edges of each leaf,

Using a marking gauge held against
the outer leal edge, lightly mark the
inner and outer lines for the finger-
holes. Cut the eircular ends of each
cutout with a 1%-in.-dia. hole saw or
spade bit mounted in the drill press,
Complete the cutouts with a handheld
jigsaw and smooth with 120-grit sand-
paper. Then round the cutout edges
with a ¥in.-rad, rounding-over bit,

Following the plan, lay out the posi-
tion of the butler’s tray hinges (Paxton
No. 4041) on the leaves and tabletop.
Using a sharp chisel, first cut the hinge

8 Cut the panel tongue by routing around
the top and bottom of the tabletop panel.
Use a straight bit and edge guide,

By
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mortises in the tabletop and then in
each leaf. Note that these hinges re-
quire an additional recess in the leaf
mortises to accommodate both the
hinge barrel and tensioning leaf. This
allows the table leaves to remain up-
right when desired. Check each hinge
for fit and adjust as required,

Rip and dress the 10v4 stock for the
table legs to size and erosscut to fin-
ished length. Lay out the mortises as
shown in the plans. Clamp a fence to the
drill press table so that the drill bit is
centered over the mortise centerline,
and drill overlapping Yin. holes 1%
in. deep to remove most of the waste
from each mortise. Then use a sharp
chisel to square the mortize ends and
remove the ridges left by the drill bit.

Crosscut the aprons to finished
length and set the table saw and dado
blade for eutting the tenons. Make a

4 Use bar clamps on the tabletop assem-
bly te bring joints tight. Compare oppaosite
diagonais to ensure square.

T Mark hinge positions and use a sharp
chisel to cut each hinge mortise. Note
extra recess required for hinge barrel.

trial tenon with serap wood and test fit
with the leg mortizes. After the apron
tenon cheeks are cut, mark the tenon
shoulders and cut them with a dovetail
saw. Test-fit each mortise-and-tenon
joint. Adjust where necessary.

Begin assembling the base by gluing
each long apron to two legs. Clamp
these assemblies and cheek for square.
When the glue has cured, finish the
base assembly by joining each pair of
legs with the short aprons,

Cut the alignment strips for the tray
bottom to finished dimension and bevel
the bottom edges with a chamfer bit
mounted in the router table.

Turn the tabletop upside down and
center the inverted base on it. Trace
the inside of the baze on the tabletop to
mark the positions of the alignment
strips and then remove the base. Flace
the strips in position and bore and

8 Cut a bullnose on the outside curved

edge of the leaves with a %-in.-rad. round-

Ing-over bit mounted in the router table.

B Clamp a fence to the drill press table
and bore overlapping Ye-In.-dia. holes to
rough out the mortises In each leg.

E .

10 After cutting the apron tenon cheeks,
mark and cut the shoulders using a dove-

tall saw. Check fit in leg mortises,

20

11 Assemble the table base by first gluing

the legs to the long aprons. Then glue and
clamp the short aprons in place,

countersink the pilot holes for fastening
the strips to the tabletop. Fasten the
strips with 1%-in. No. 8 fh screws.

Carefully sand all table parts with
120-grit sandpaper. Thoroughly brush
off each part and sand with 220-grit
paper. Again brush off and lightly bur-
nish with 4/0 steel wool.

We finished our project with a mix-
ture of equal parts Watco Oil and Me-
Closkey’s Clear Gloss Varnish, Liberal-
ly brush on the mixture and allow it to
soak in for about five minutes. Then
wipe off and let it dry overnight. Re-
pedt this procedure three or four times
to build up the finish. After the final
coat has dried, burnish lightly with 4/0
steel wool and apply a coat of Wateo
Satin Wax.

Finally, complete the table by drill-
ing pilot holes for the hinge serews and
then attach the hinges.

& After boring the crcular ends of the
fingerholes, support the stock on blocks
and complete the cutout with a sabre saw.

¥ Clamp the table leg to the bench and
use a sharp chisel to clean up the sides and
square the ends of the mortise.

12 Bore pllot holes through the align-
ment strips into the underside of top.
Fasten with 1%-In. No. 8 fh screws.

POPULAR MECHANICS ® MAY 1987
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DETAIL 2—MORTISE AND TENON
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516" ROUNDING-OVER BIT
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DOUBLE
DECKER

This large, family-size deck is loaded
with great features, including a special
area for the safety of young children.

steeply sloping back vared made it very diffieult for
ug to define a sa ving area for our voung
childiren. And the : deck we did have we felt
contld be bigrer to suit our growing family. That's
what led to our idea for a bi-level design: a spacious main deck
with a lower level especially for the children’s enjoyment.

The chililren's deck is totally enclosed and includes other
safety features as well, such as rounded corners on steps,
table, bench and sandbox, Also, the table folds down when not
in ue to diseourage voung elimbers, and the benehes can be
bolted down s=o they won't tip over or be moved to the railing
anel used as a launch pad. A child safety gate can also be
installed between the levels. And, with 460 sq. ft. total, there's
plenty of rousm for everyone else.

We built this deck with pressure-treated lumber through-
ot including the lattice work, because of its high n nee to
rol and insect decuy. After all this planning, we wanted to
miuke sure this deck was going to last for many years,

Upper level of deck |above ) features bullt-in planters and
seating bench with movable dinlng table and bench. Lower
deck (right] has child's sandbox and folding table.
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Upper deck

Lay out the perimeter of the main deck using string and batter

t'H:lill'I'.l.‘;. T..l"'.'l'i !hl:' !-1_ |'i Hlﬂ:‘- W ]t |: ] i||‘|t" ll"\'i_'! H,]bl:l i_'hl_'l_'l-';, rl'.||' .‘-\I:l'l_Lil I'e
at the corner: id x4 x b-ft. triangle, constructed from
x4 lumber. To check the entire layout, measure diagonally
from corner Lo corner with a tape measure, I the lavont is
square the measurements should be equal,

i establish the location of the ledger boards on the
holse wi |.]l snap a chalkline on the wall that corvesponds to the
Lop ol the ledgers. Then locate the post holes. Do this by

measuring out from the house wall the required distance for

the first set of posts. Run a string between batter boards
exactly parallel to the house wall. Spot and dig the four holes
12 in. in diameter by 24 in. deep, or below the frost line for
vour area. Pour 8 in. of gravel in the bottom of each hole,
Nuil square blocks cut from 2x8 stock to the bottom of the
dxd posts and place them in the holes, Align each with the
atring as shown. The posts should be left slightly long to

Lower deck was completely enclosed for safety of young
chilldren. Kitchen window (left) has clear view of child's deck

and can be equipped with simple pass-through sheif.

Color photos: Joownn St
Technical art:
Koy Ir
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1 Lay out perimeter of deck using mason’s
string and batter boards. Check corners for
square with 3 x 4 x 5-fr. triangle.

align side with
post, then back-fill the hole with gravel

permit trimming to finished height.

Plumb and brace the posts then back-
fill with gravel to within 4 in. of the top
of the holes. Pour a concrete cap over
the gravel.

Run a string with a line level from the
bottom of the ledger board to the posts,
level the string, then measure down
from the string the width of n 2x5,
which is usually 7% in. Mark and cut
the posts to this height. Nail post-to-
beam connectors to the tops of the
posts, then fabricate the beam by nail-

S Locate top of ledger on house wall and
attach string with line level at that point.
Pull string tight, level it and mark post,

ing together 2x8 stock. Use 8- and 12-
ft. stock, offsetting the butt joints, Cut
the beam to the required length, place
it on the posts and secure by nailing
through the connectors, Repeat this
entire operation for the second set of
posts on the upper deck.

Tacl-nail the ledger boards to the
house wall then lay out the position of
the joists and the lagscrews on the face
of the ledger boards. Bore pilot and
shank holes for the lags then remove
the ledgers from the wall of the house.

3 Dig holes at proper locations, then nail a
2 x B block to the bottom of each 4 x 4 post.
The blocks help distribute deck weight.

& Tack-nall ledger boards to house wall
and lay out position of joists on surface.
Then bore pllot holes for lagscrews.

Prefabricate the end joists by nailing
together two 2x8s. Attach these end
doublers to the ledger boards with lag-
serews, Note that the lagserew holes in
the rear of the ledger board are coun-
terbored to recess the heads. This as-
sembly is done on the ground, forming
two L-shaped units which are then
individually lifted into position. The
ledger boards are secured with lag-
serews and the end joists are toenailed
into the beam. A doubled 2x8 header 12
cut to length and attached to the for-

DECK-TO-DECK STEPS
2 = & TREADS, 43-3)4" LOWG

STRAP A

e : “ - [ Ll
LEMNGTH

JOHMT

e
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FROM 2 x 10
2% 3117 NOTCH
[TYPICAL)

2 m B = 19 LEDGER
[MAKE FROM TWAD PIECES)

—_a ¥ w 8 I0IETS, 247 0C

COVER DPEN AREAS
\WITH LATTICE MAILED
AND 2 x 2
CLEATS

2 x BLEDGER
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wird end of the joists with lagserews.

Next, nail joist hangers into the led-
ger board and header, Cut the joists to
length, set into the joist hangers and
nail in place with the nails supplied with
the hangers. Make sure to sight down
each joist and install it with the
crowned edge pointing up.

Lower deck

The posts for the children's deck are
located using batter boards and string
as before. Measurements are taken
from the outer posts of the adult's deck.
Plumb and brace the posts, then fill in
the holes as deseribed earlier. To deter-
mine the height of the children's deck
posts, mark the adult deck posts 24 in.
below the top of the joists. Run a level
line from these marks out to the lower
deck posts, Mark the posts and cut
them off.

7 Remove ledgers and bore pliot holes at
end for lagscrews that hold double end
Joists, Counterbore to accept socket wrench.

With 2xR ledgers tack-nailed to both
sides of the posts, locate and bore
carrigge-bolt  holes, To determine
where to make the mitered cuts on the
angled ledgers, place a 2x8 on top of the
nailed ledgers and mark the angle di-
rectly by tracing along the edge. Cut
the angled ledger, then nail the smaller
2x4 ledgers against the face of the 2x8
ledgers. The 2xds help support the
Joists along the angled side where joist
hangers won't work. Bolt all ledgers to
the posts securely.

Attach joist hangers to the ledgers
that define the center sections. Cut the
joists to size and nail in place. Add the
joist hangers to the straight sides of the
angled sections then seribe the joist to
fit between. To mark the angle of these
end miters, the joists are positioned
above the joist hangers and aligned
perpendicularly with the aid of a car-

penter's square. The cutoff can now be
marked directly by tracing againsi the
ledger, Notches are cut on the mitered
ends to enable the joists to rest on top of
the 2x4 ledger. Nail these joists in
place, then construct the section of the
lower deck that wraps around the up-
per deck using the drawing as a guide.
When all ledgers and joists are in place,
nail 2x6 decking onto both decks as
shown in photos 14 and 15,

Landing
The stairway landing frame is con-
structed separately of 2x8z and is then
mounted to the end joists of the upper
deck with carriage bolts. Level it and
brace it temporarily from below, Then,
place two 4xd posts into holes dug to
receive them and mark where they
touch the bottom edge of the landing
{Pleaae tiurm to poge [80)

B Attach ledger to end jolsts then support
and attach to house wall as a unit.

13 Install hangers, then cut joists to fit and
nall in place. Ends of jolsts must be notched
where they meet angled 2 x & ledgers.

£

11 First install all ledger boards and facing
boards on lower deck. Then lay out joist
positions in center sections.

14 Maintain even spacing between deck-
ing boards by using wood spacer. Ends of
boards must always fall over middie of joists.

12 To keep jolsts aligned, use a
square to transfer the position of joists in
center sections to the angled sections.

15 install 2 x & decking bark side up and
attach at each jolst with two hot-dipped
galvanized nails driven at a slight angle.
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"~ INSTANT

he post-war housing boom introdueed Amer:
ean homeowners woa new building mate
rial—plastic liminate, This inexpensive sheet
material quickly becwme the overwhelming
choice for use on kitehen countertops, T provided adors

b, easy-to-clean surfiee. But best ol all, kuminates weire

available in vindous colors and pattermns.

By the 1950s, decorative buninates seemisl o be svery
where., They were applied to acabinets, desks, tabletops,
shelving units wol bathroom vimities, to name o fow e

mon uses, Laminates bevune g populos materiad for

vermodeling projects, too, Then, during the koe TE00s gl
it the T, the popularity of plastie minates startod
to wane, The resson: overase, most probably,

Tiday, however, decorative laminates are enjoying
veriissnee of sorts, Manofacturers are offoring: lami-

-~ COL

Basic techniques for applying the ever-

nites in an ineredible
pumber of colors, pal
Lerns and textures. For exam-
ple, Wilsonart brand decorative Luni-
mates offers more than 10 colors in more
Uz ) patterns with a cholee of 13 different
textures. Nevamar brand laminates boasts more
than 200 colors anid patterns, With this profusion of
Leminates came, not surprisingly, a growing interest by
tlo-it-yowrselfers, Plastic laminates are readily available
it lumberyarids and home centers and they're easy to
work with, No special <Kills are required, o you can
sehiove sutisfetory vesults in your fivst attempt—simply
follow the procedures shown here,

Photas: Rowsiio Capotodo
Plastic laminate; W ivorert, Ralph \Wion Plasticy Co |, Temple. TX 74500



INSTANT COLOR

Laminate grades

There are five basie grades of laminates
available: standard, vertical, =olid col-
or, backing and postforming. Standared,
or horizontal, grade is '/, in. thick and
recommended for use on horizontal
work surfaces such ag a counter, table,
desk and bar top.

Vertical-prade laminate is about Vi
in. thick and, as its name mplies, is
used on vertical surfaces such as cabi-
nets, cabinet doors and wall applica-
tions.

Solid-color laminate is a relatively
new, and expensive, grade, Unlike the
other laminate prades that consist of a
brown core topped with a decorative
fuce, solid-color laminates have no
brown core—they feature solid-color
construction.  Solid-color  laminates
eliminate the familiar dark edge lines
caused by the core material used on
regular laminate grades.

Backing laminate is the least expen-
give prade. It's sbout Y, in. thick and
has no decorative face. Backing grade is
used on the back side of a large panel
that has decorative laminate applied to
its front surface. The backing sheet will
offset the decorative laminate to pre-
vent warping.

Finally, there's postforming lami-
nute. This special-grade laminate is de-
signed to be heat-formed to a very
small radius, It's used in specially
equipped shops to make wraparound
countertop/backsplash assemblies,
Postforming laminate isn't recomment-
ed for home shop use. However, you
can form small aress of vertical-grade
laminate using a heat gun (see photos
on page 100),

Besides the wide variety of colors
and decorative patterns availuble,
there are a few other interesting lami-
nates worth mentioning. These include
the many different wood grain, leather,
marble and quarry patterns. Chrome,
aluminum, brass and copper laminates
with polished or brushed surfaces are
lso available. Realistic-looking, deep-
textured laminates come in wood grain,
leather and slate patterns.

Another recent innovation is tam-
hour laminate, Use this fexible product
as a tambour door for a rolltop desk or
apply it to curved walls, doors and
columns. Tambours come finished in
various color laminates, metallic lami-
nates, wood veneer ani solid wood.

Most laminates come in sizes ranging
from 2% ft. to 5 . wide and & ft. to 12
ft. long. Solid-color laminates are gen-
erally sold only in 4 x 10-ft. sheets,
Laminate prices vary preatly depenid-
ing on grade, texture, pattern, manu-
facturer and geographic region. But,
standard (horizontal) laminate, in a
stock color, costs about $1 per sq. ft.

a8

Therefore, a typical 4 x 8-ft. sheet will
cost about $30 to $50.

Core material

A suceessful plastic laminate job de-
pends heavily on using the proper core
material—the substrate that the plastic
laminate is bonded to. Particleboard is
the most popular core material. It hasa
smooth, flat surface and is dimensional-
ly stable and inexpensive. Lauan- or
birch-veneer plywood are more expen-

sive than particleboard, but they are
much easier to work with. Avoid using
low-grade plywood that has a rough,
uneven surface, knots and voids in the
veneer and edge. Also, don't apply
decorative laminate to gypsum board
{drywall), plaster, concrete or large
pieces of zalid lumber,

Applying laminate
There are five basic steps to applying

plastic laminate: cut the laminate; apply

A simple hand-pressure test reveals that
vertical-grade laminate [left] has more flexi-

bility than thicker standard grade [right].

Inexpersive scoring tool will eut laminate.
Clamp down a straightedge, score laminate
a few times, and then lift it up to snap.

Flexible tambour laminates make It easy to
cover round and curved surfaces. Tambours
come in various colors. shapes and sizes.

To prevent chipping the decorative surface,
place the laminate facedown when cutting
with a sabre saw or portable circular saw.

Cut laminate

hn:qm.tﬂiin;tugmﬂ:hmped*ﬂm#wmrmm

sliding under fence. Small holddown block near blade keeps laminate from fluttering.
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adhesive to the core and to the back
side of the laminate; bond the laminate
to the core; trim off the overhanging
laminate; file the edges smooth. See the
step-by-step photos showing a typical
countertop lamination.

Always cut the laminate slightly
oversize so that it extends beyond the
core's surface at least ¥ in. on all sides.
There are several tools you ean use to
cut decorative laminates, but for the
best results, use a table saw fitted with

e
Lo

a carbide-tipped blade that has at least
il teeth. A small-tooth plywood blade
will give satizfactory results, too. You
could also use a radial-arm saw, sabre
saw or portable circular saw. If power
tools aren't available, use a scoring tool,
hacksaw or & 10- or 12-point handsaw,

To avoid chipping the laminate’s deco-

rative surface, cut it fuce-up when us-

ing a table qm-. radial-arm saw, hand-
gaw, seoring tool or hacksaw. Position
the laminate facedowrn when using a

Apply contact cement to laminate and to the edge of core. When It's dry. apply a second
coat. To brush on the contact cement neatly, tape the laminate strip to a narrow wood stick.

Start at one end and apply edge band. if you
have to remove laminate. squirt lacquer
thinner behind It to dissolve cement.

Be careful not to roll off end of countertop
or you'll break the laminate. Instead, use
hammer and wood block to secure It

POPULAR MECHANICS ® MAY 1987
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nate with a router fitted with a flush-

trimming bit. Be sure to wear goggles.

portable circular saw or sabre saw.

Use contact cement to bond plastic
laminate to the core material. Conven-
tional woodworking glues ean also be
used, but contact cement is much easier
and quicker since it doesn't require
clamping. Be sure that the core's sur-
face and the back side of the laminate
are free of dust and chips. Fill and sand
any holes or gouges with wood putty.
Apply contact cement with a natural
bristle paint brush or, for large areas,
use a short-nap roller sleeve designed
for use with eontact adhesives. Spread
a uniform eement coat on both surfaces
and allow it to dry according to the
manufacturer's recommendation—usu-
ally about 10 to 156 minutes. Edge-band
surfaces require a second cement coat
after the first coat has dried.

Note that contact cement is available
in two types: flammable and nonflam-
mable. Caution: Never use flammable
contact cement near a sparking electric
motor or an open flame such as & gas
pilot light. Regardless of which type
you use, be sure to provide adeguate
ventilation. Read the container's label
for specific instructions.

Onee the cemented surfaces are dry,
you're ready to apply the laminate.
Since a permanent bond is made the
instant the two surfaces come in contact
with each other, it's important to align
the laminate carefully prior to bond-
ing—there's no final adjustment once
contact is made. An easy way to align
the laminate to the core surface is with
the slip-stick method shown. Arrange
several wood sticks between the two
cemented surfaces. Position the lami-
nate to cover the core's entire surface.
Then, slide out the sticks one at a time,
After removing all the sticks, press
down on the laminate with a J-shaped
laminate roller. The more pressure you
can apply, the better the bond will be.
Now work over the entire laminate
surface with a hammer and wood block.

Next, trim the overhanging laminate
flush to the core’s edge using a router
fitted with a ball-bearing piloted flush-
trimming bit. The excess laminate can
also be trimmed using a block plane and
smooth mill file,

After trimming the laminate with a
router, file the edge smooth and per-
fectly flush. Now apply the next, ad-
joining laminate piece. When making a
countertop, always apply the edge band
first. Then, apply the top-surface lami-
nate, This will protect the edge band
and make the joint line least visible.

Omee the top-surface laminate has
been trimmed, file its edges smooth to
the adjacent laminate surface (edge
band). File on the down stroke only to
avoid lifting and chipping the top lami-
nate. The edge can also be finished
using a router fitted with a bevel trim-
ming bit. Check the router's depth-of-

%9



INSTANT COLOR

cut carefully. If the bevel is too deep, it
will expose the core and the piece will
be ruined.

Edge treatments
There are various easy-to-make edge
treatments that will complement a plas-

Flle the laminate’s edges perfectly flush with
the core’s surface. Lift the file on the back-

stroke to avold chipping laminate’s face.

Slide out the sticks one at a time making
sure the laminate doesn't shift out of posi-

tion. Press down the laminate as you go.

tic laminate countertop, tabletop or
shelf {see the photo on page 176), Some
of the more attractive edges combine
laminate with hardwood. Wide hard-
wooid edge strips also provide strength
anel rigidity to the countertop,

Here's how to make a chamfered
edge with a hardwoosd reveal. First,
glue a hardwood strip to the edge of the

core. Next, apply the plastic-laminate
edge band followed by the top-laminate
surface. Then, use a router with a 45°
chamfering bit to cut into the edge to
expose the hardwood.

Make an attractive pin-stripe edge
using =olid-color laminates. Start by
applying a strip of laminate to the core's

{Plogse tiirn to ponge 176)

Next. apply contact cement to the laminate  Place several narmow sticks under the lami-
and to the core’s top surface. Apply cement nate to permit exact positioning. Be sure

with a brush or, on large areas. a roller.

laminate covers core’s surface completely.

Apply pressure first with a J-rofler and then  Trim the excess laminate with a ball-bearing
with a hammer and wood block. Tap the pilloted flush-trimming bit. The pilot rolls

block over the entire laminated surface.

Bend vertical

100

laminate to a 1'-in. radius using a heat gun.
Apply heat between 313° and 325°F. Too much heat will bilster the
face of the laminate. Be sure to wear heat-resistant gloves.

against the edge band to guide the cutter.

Once the laminate bends around the radlus, hold It down untll the
contact cement cools. The wood block clamped In place prevents
the laminate from lifting as the heat softers the adheshee.
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CAR CARE &UIDE
_CONTENTS

HOW TO
TUNE UP YOUR
WHOLE CAR

PM's guide to keeping
your car running and
looking like new.

104 ronzus " e e

best oul ol any car. do more than
change the oil, filler and plugs

l o ENGINE TUNEUP

Gel maximum power,
; economy and durability to keep
LY your engine humming along

l 2 TUNE UP YDIJ; CHASSIS

For sately, take proper care of brakes, lires and suspension

l 3 TUNE UP YOUR INTERIOR

Modern chernistry rescues interior tabrics and plastics

— - — —

l 4 TUNE UP YOUR BEODY

Careful inspection and quick action stave off rust’s ravages.

1 5 TOOLS OF THE TRADE

You can't do good work without good tools.

— -

1 6 WHAT’'S NEW?

Clever new products make tuneups easier and lasier

Chevy's sleek 1788 Corsica

typifies the sophistication
challenging today’s

Saturday mechanic. L .

Cﬂ'-'H’ EEII-!DII.- oS Ard reew parts &re st 2 portion of what it takes to kl:fp your car foreved young
Knowledge and know-how are just as important. Photo by Bill Ashe

Car Care Guice produced by the PM Auto Depe
Pl Contributors: Mont Schuitz, Paul Stenguist

Color photography by Bill Ashe
liustraticns by Mano Ferro, Hank lken, Ed Lipenski
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FIX THRT
SCRATCH

WiTH AN
EXACT MATCH

m:rund seratches on late
vehicles. Easy-to-use
brush-in-cap.

AUTD SPRAY* — A3 the
scrapes and scralches get
larger_ . . Auto Spray™ is the
answer. Drias qui:hrfv ioa
durahle, high-gloss finish

TRUCK & VAN PAINT - Perfect
far touching up karge areas on
pick-ups, vans gnd RV's, Also
ideal {or custom painting tool
boxes and other accessories

IFREE! For a slep-by-step ““You Gan Do
It guide to ex nauln touch-up, send
self-addrn ed envelope
4" x 9% to: Duph olor Products

riy, Dept PM, 1601 Nicholas Bivd,,
Elk Grove Village, IL 60007 .

REBATE SWEEPSTAKES

Purchase a.n{’twu cans of Dupli-Color®

or Original®™ brand serosol products and
receive 3 $1.00 rebats check.

PLUS Enter 1o win a matching pair of ATVS
or one of hundreds of other prizes.

See your favorite Dupli-Color retailer for
complete details. Hebaté and sweepstakes
offer valid through July 15, 1987,
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TUNE UP

YOUR
WHOLE CAR

T-':) get the best

out of any car, you've
got to do more than
just change the oil,
filter and plugs.

ars, nowadays, are sup-
posed to run as long as
15,000 miles between ser-
vices. The manufacturers
have spent a lot of effort
increasing that interval from the 1000
miles between lube and oil jobs needed
on cars only a generation ago. Better
oils and additives, improved metallur-
£y and design in engine and transmis-
sions—even so simple a thing as better
seals on ball jointz and tie-rod ends
—have made owning and driving a car
less of a hassle. Unfortunately, not
having your car up on the grease rack
every six weeks means nobody looks at
the bottom of the car for as long as a
year. And in spite of the best efforts by
those who screwed your car together,
sometimes that's too long.

The friendly guy who worked at the
corner gas station in the B.O, era (Be-
fore OPEC) and who checked your oil at
every fill-up also had a weather eye
cocked for looge belts, leaks, corroded
battery terminals or any other prob-
lems under the hood. But in today's
$4.95-all-you-can-eat, please-pay-first,
self-serve, maintenance-free  waorld,
he's been replaced by a cashier who

POPULAR MECHANICS & MAY 1987

knows and cares nothing about the
state of your car's health. For that pre-
OPEC -.t;nrlf_ of service today, you have
to pay plenty extra for gas—or pay a
mechanic just to open the howd.

Don't let your investment in a car,
new or old, suffer from lack of preven-
tive maintenance. For example, replac-
ing a worn fan belt yourself might take
only 10 minutez on a Saturday after-
noon—if you cateh it before it gives up
the ghost. But if that belt breaks on the
road, you might be looking at a bill for
towing, or even & new engine.

For even light maintenance, you'll
need the usual simple tools, and proba-
bly one or two special tools. The days of
fixing your car with g pair of Vise-Grips
and a Boy Scout knife are over. You
just can't do much today without a
starter set of combination wrenches,
sockets and a torgue wrench.

Cars aren't all the same mechanically
any more—with the engine in front,
transmission in the middle and drive
axle in back—so you'll need the proper
manual that details the procedures for
adjustments or reassembly,

In this Car Care Section, we've cov-
ered not only preventive maintenance
and tune-up procedures, bul also the
scheduled maintenance items that you
ean do yourself. Just remember that
the manufacturer's recommended in-
tervals are marinuioms—very few driv-
ers should consider them appropriate
for the way most cars are really driven,
Stop-and-go urban service, high-speed
freeway cruising, short-tripping or any
kind of trailer towing all come under
the category of “severe” service, so
reduce the mileage bet ween oil changes
and other maintenance to match. PM

INTERVAL WHAT TO DO

When filling the » Check engine oil level

tuel tank #® Check coolant lewel in coolant recov-
ery tank
& Fill windshieid washar fusd contain-
&1, Il necessary

® Check fine pressure (inciude spate),
examing tires for culs and abnommal
wear

& Check that all hghts work

® Chack ground beneath parked car for
fiwid |eaks

Once a month

Twice yaarly & Check power steering fluid level

{spring and fall) = Check brake fliid level
& Check automatic transmission or
manual fransmission lluid level
® Check luid level of mpdraulically
operated clutch
® Check fluid level n rear axie
® Check prolechion level strength of
coolant
& [nspect drove balts
& |nspect radialor, haaler and aif-
conditsoner hoses
® |nspeci exhaus! system companents
lor rust-through; retighten clamps.
& Rotale tires if mileage traveled since
lasi rofation conforms wilh tire manu-
facturer rotation recommendation
{suafy after the first 7500 miles and
every 15,000 miles thereattar)
@ Examine hwd axle bools for
cracks, leaks
» Examine baliery and starier molos
cable terminals for comosion

® Imspect brake ines for cracks; in-
spect brake pads/tinings for wear (do
this twice @ year i most driving s slop
and ga)

& Lubncate all bock cylinders

& Lubricate body paints: door hinges,
hood hinges and latches, trunk hinges
and katches, fuel doar hinges.

# Lubncate door weathersiripping

& Test ability of parking brake and Pax
passtion of aulamalic transmissian lo
hald

® Flush underbody with water and
clean off mud and salt buildup

Yearly
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Who said never look back? It's where
you'll find some of the Civic 4-Door Sedan’s
best features.

The trunk, for example. Pop it open
with a remote release. Then fill 'er up.
Groceries for a week or luggage for a week’s
vacation are an easy fit.

You'll also be happy to know that our
backseat doesn't take a backseat. There’s
plenty of room for adults. Honest.

If your passengers happen to be just a
bit younger, you'll find special child safety
| | [STp—

Hewata Mlomsr s, D

features the next best thing to eyes in the
back of your head.

Of course, we haven't put everything
worth mentioning behind you. The steering
wheel is adjustable. The instrument panel is
neat. Logical. The view forward is great.

And with a peppy 1.5 liter 12-valve
engine, the Civic Sedan is fun to drive. Now
that gives you something to look forward to.

| O|N(D(A
Civic4-Door Sedan









ESAR GARE SESE

TUNE UP
YOUR
ENGINE

Get maximum engine
power, economy and
durability. Here's how
to keep your engine
humming along.

uneup” is a word that may

very well have contributed

to the premature failure of

thouzands of automobiles.

Somewhere back in the early
days of motoring history, tuneups con-
sisted of little more than replacing the
sparkplugs and the contact points. A
modern tuneup should be a plan for
comprehensive care of all vehicle me-
chanical gystems, including inspection,
adjustment and replacement proce-
dures that can eliminate problems be-
fore they become serious enough to
cause widespread damage,

Changing the oil
The more dirt and combustion by-prod-
uets that you can eliminate from your
oil the better. We recommend changing
oil at 3000 miles, and we know a number
of mechanies who swap their lube when
2000 miles roll by. Use SF, S8F/CC ar
SF/CD oil. Use only SF/CC or SFICD
for diesels. Drop by your dealer and
pick up a dozen or so oil-pan drain-plug
gaskets if your car uses replaceable
ones. That way vou'll have a new one on
hand every time you change your oil.
Drive your car for at least 20 minutes
to warm the oil. Then, park it on a level
surface. It may be necessary to use
ramps to get the ear high enough to
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gain aeeess, particularly if the oil filter
must be removed from the bottom. If
yvour driveway slopes enough, fine, but
at least be sure that the drain plug is at
the very bottom of the pan when you
drain the oil. Use a drain pan that is big
enough to hold about twice as much oil
as the engine sump holds. Then un-
serew the drain plug using a box
wrench (Fig. 1), 20 you won't round off
the drain plug’s hex. For some cars,
you may need a square drive or socket
drive (Allen wrench) tool. While the oil
is draining, remove the old oil filter
(Fig. 2) and drain it into the drain pan.

Onee the oil has drained completely,
reinstall the drain plug by hand. Tight-
en it with a wrench no longer than 10 in.
(80 you don't overtorgue) and don't
muscle it down.

If your oil filter mounts in an upright
vertical position, partially fill the new
filter with some of the fresh engine oil.
Lube the filter's gasket with this oil as
well. Install the filter, tightening it by
hand according to the directions print-
ed on it or % of a turn after the gasket
makes contact with the flange. Add the
rest of the oil, start the car and make
sure you have oil pressure. Then run
the engine for five minutes and check
for under-car leaks. Turn off the en-
gine, allow it to sit for five minutes,
then check oil level and adjust if neces-
gary. Take the old oil to a local service
station for recyeling.

Under the air cleaner

Continue your maintenance procedure
by removing the air cleaner, Unscrew
the hold-down wingnut, remove the
cover, then lift the snorkel and detach
the heat riser tube, Now lift the base of
the air cleaner, detaching the PCV hose
and the vacuum line joining it to the

=

engine (Fig. 3). Wipe out the base and
replace the PCV filter, which, on most
air cleaners, is held in place with a
spring clip (Fig. 4). Install a new air
filter, but don't reinstall the air-cleaner
base on the engine until you've complet-
ed the entire maintenance tuneup. On
some cars, the PCV filter is in the oil
filler cap.

Replace the PCY valve. It may be in
a valve cover or intake manifold, or
connected to the intake by a large
vacuum hose, which should also be
replaced if damaged, eracked or brittle,

Some cars with computerized engine-
control systems have an EGR solenoicd
filter that should be replaced at tuneup
time. On engines with earburetors,
make sure the choke snaps closed when
the engine is cold and you open the
throttle. If it doesn't close, it's binding
ar needs adjustment. On fuel-injection
throttle bodies, make sure all wire con-
nectors are properly joined and are not
cracked or corroded. If necessary,
clean them with a small knife and some
electrical contact cleaner,

Replace the fuel filter at every main-
tenance tuneup. If your engine is carbu-
reted, the filter is either in the fuel line
between the pump and carb or behind
the carb's inlet fitting. Use a rag to
catch spilled gas when removing the
fuel filter.

To replace a filter behind the inlet
fitting, disconnect the fuel line using
two wrenches to hold the inlet fitting
and fuel-line fitting. Some engines have
a neoprene-hose fuel line that is at-
tached to the inlet fitting with a spring
or screw clamp. RHeplace inline filters
by disengaging the neoprene hose from
each end. The new filter should have an
arrow stamped on its housing to indi-
cate direction of flow,
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SMART AUTO AEWIﬂE

The #1way to
smooth your rough-
running engine.

A dirty fuel system can
cause some funny things
to happen 10 your car.

Like poor gas mileage.
Stalling. Slow pick-up,
Poor idling. Things that
make you think you need
acostly une-up. And
that's anything but funny.

So before you think tune-up—think Gumouts. The #1 selling
Carburetor & Fuel Injector Cleaner in America.

Gumout is one powerful detergent gasoline additive, yet it won't
harm catalytic converters or oxygen sensors. And just one bottle in your
gas tank— just once a month—will keep your fuel system clean. Remove
harmful moisture and contaminants that accumulate in your gas tank.

Cut through and dissolve deposits of dirt and gum from your carburetor, |
Help keep fuel injectors from fouling. Help keep intake valves, ports,
manifolds, and PCV valves performing right. Tum your hard starts into |
easier ones. Help prevent stalling. And, make your rough-running en-

gine run a lot smoother.

Gumout’s so effective. it'll work on any age car—with any type
gasoline. There's even a tested-tough Gumout Diesel Fuel System
Cleaner. It’s ideal for cold weather driving conditions. And it’ll clean
your diesel system like new.

If you think you need a tune-up., think Gumout first. For better
starts, better gas mileage, better highway performance, and a smoother-
running engine,

GUMOUT. The Between Tune-Ups Tune-Up.
AMERICA'S #1 BEST SELLER. .

Quality Products of the Pennzoi Products Company. (ralfe®) 1

DIESEI.

FUEL SYSTEM ELIM'EI“

|

1o

Check vour vehicle service manual
for specific instructions on relieving
fuel pressure and changing the filter of
fuel-injected cars. It's extremely im-
portant that instructions for relieving
pressure be followed, as pasoline under
high pressure remains in the lines for
days after the engine iz shut off, Evenif
vou're working outdoors with little dan-
ger of fire, gasoling could spray into
your face as you open a fitting. In-tank
filters are replaced only if they fail,

SparkplugR&R

Swarkplugs are the most eritical of the
wear parts, und they can tell vou quite a
bit about the rest of the engine. To
replace plugs on an engine with limited
access, such as a transverse-mounted
V6, you'll need a high-quality spark-
plug wrench, But for any engine you'll
need at least a proper-sized plug socket
and ratchet, and perhaps an extension
and universal. Use pieces of masking
tape to number each wire. Onee you're
certain that vou'll be able to reconnect

1 Use a box wrench on
an oll drain plug.

all of the plug cables accurately, re-
move them from the plugs with care.
Hold the rubber boot and twist it back
and forth until it releases from the plug
ingulator, Then pull off the connector,

After removing all of the cables,
unserew the plugs with vour ratehet
and socket (Fig, 5). Don't hold the tool
at an angle or you'll erack the insulator,
Az each plug is removed, keep it in
eylinder order and examine it carefully.
Check to see that all the plugs are
approximately the same color, ranging
from gray or brown to white or tan,
depending on the type of fuel used and
the engine calibration,

Some symptoms, particularly a plug
that is somewhat black and/or wet with
fuel, could indicate that the plug had
stopped firing. If the engine still mis-
fires after the tuneup is complete, the
plug or the other tuneup parts that you
replaced were not the problem and
further diagnosis is necessary,

If you have an old car with breaker-
point ignition, replace each plug at the
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Over 13 million people didn’t last year
—and paid the price.

If you delay, you pay. Fact is, over 13 million” Free Road Atlas and $5 rebate coupons on
transmissions failed last year. Nine out of ten the purchase of Hayden Products. Check with
failures were caused by overheating. A smal yvour local retailer for details on how fo receive
investment in a Hayden Trans-Cooler can save a free kand McNally Road Atlas and Travel
5500 to $1200 on repairs. Remember, each 20°F Guide. Plus rebate coupons for §5 on the
drop in temperature doubles oil and equipment urchase of any Hayden Trans-Cooler, Electric
life, an and Thermal Fan Clutch and up to 5300

woph of TI'GVE:[i discount ;:olupcéns good ’r
nationwide at major motel and amusemen
Quick do-it-yourselt installation. |f you can cenfers with your purchase of a Hayden
change the oll in your car you can make this Trans-Cooler

installation yourself.

"Courtasy ATRA [Rutomohc Transmasion Retidens Asociofon)

1. Typical Hayden Trans-Cooler kit with everyday household tools, 2. Ploce clomps on end of hose ond push hose onto ol
cooler fittings., 3. Attach odhesive cushion pads 1o oil cooler. 4. Insert Haoyden's patented @uik-Mounts through radiator and

cooler. Install locking fastner and cut off excess. 5. Install Hoyden's patented Guick-Connect coupler into radiator. &, 'When
complated your Hayden Trans-Cooler installafion will look like this

Don't delay. Purchase a Hayden Trans-Cooler Hayden Trans-Cooler. If you have money tfo
tfoday at your local auto parts store, automotive burn . . . you don't need one.
chain store, RV dealer, mechanic or installer. Write today for a free product brochure

The car's life you save may be your own

To receive direct ordering information call toll @ mu INC.

FREE cutsice CA 4-800-854-4757 or 1-800-443-2665 1531 Pomona Rood » P.O. Box 848 » Corona, CA 91718 0848



NOW! Getinon the

Work part time, full time —
right at hame - we help
you svary step of the way.

No doubl about I1. . . a5 a small anging pro, you can cash
in on ihe hoge demand for guakhed men in one of Amer-
ica’s lastes] grumﬂF dustries. You'll be able lo command
fop hourty rates of from 525.00 to 530.00 per hour — and
that's jus for labor, A simple tune-up earns as much as
£40 95 for less than an hours work, and paris, engings
and accessories will add even more 1o the profis

Planty of business waiting for qualified men.
65,000,000 Small Engines Are in Use Today!

That's the official cownt from the Engine Service Assn
and one-million new angines are being bulll each month.
With fully accredited Foley-Betsaw training. you can soon
hawe the skills and kngwiedge t0 make 10p modaey Ser-
vicing ihese engines. People will seek you oul and pay
you well 10 seraice Ineir lawnmowers, fillers, edgers,
powes rakes, garden fraclors. chain saws. minibikes.
gnowmobiles. generators. go-carls. paint Sprayers,
snowhlowers 1ha list iz almast endiess,

mone
: Blliﬂ"—f’ﬂ.’

Prolessional Tools and Equipment, PLUS 4 H.P. Engina
ALL YOURS TO KEEP. . . All al No Exira Cost.
NO EXPERIENCE NECESSARY!

You don reed 10 bE @ 'borm mechamc of hawe any poor
eaperience. You can master this profitabile trade right 1 home
in your sparmtme. Lessons are fusly (lustrated . S0 clear
caf'l go wiong. and with our famous ‘leam-by-doing met
you el practical “hands-on experience. We also show o
how 10 get busmess, whal (o charge, where 1o gel supp
mduaw..mlhemmum the trade you nesd to
ASEUIE SUCCESS right from the start.

Send for FREE Facts—Do It TODAY!

MO Obligation—NO Salesman Calls!
You risk noching by occepting this affer 16 see how
eawlv your carnl fearn the sk ills ron meed o iRerese
Ve g fudat i o Righ-profie bisinesy of pose 0w,
Just fill in and mail coupon below (or send partcord
with pome and address) o recedve (ol inforsation
by return il —

FREE
RUSH COUPON TODAY

-Bolsaw Institule BOOKLET!
1167 Fleld Buildin Sand bor your
Kamiss City, Mo. 84111 copy eyl

e
--------'—---.--1

g FOLEY-BELSAW INSTITUTE [ ]
1 51167 FIELD BUILDING 1
KANSAS CITY, MO 84111 1
1 [0 YES, please send me 1he FREE bookist that g:;s
B 1l detalls about starting my own business in Smail I
§ Engine Repas. | understand there = Mo Obfigation and
Il:lm!hﬁllwmmllnallmm 1
I NAME 1
: ADDRESS :
Loy 1
| |
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2 Oil filter wrench will be needed
to remove a tight ail filter.

10, 000-mile interval, regardless of con-
dition. If you have high-energy elec-
tronic ignition, check each plug for
excessive wear. If the edpes of the
plug's inner and outer electrodes are
noticeably eroded, replace it. If the
plug is merely coated with light depos-
its of the proper color and otherwise
lonks brand new, it can be cleaned and
reused (Fig, 6).

When you buy replacement plugs,
make sure they're of the heat range
recommended by the manufacturer.
For the most part, don't experiment
with hotter or colder plugs, even if the
old-timer at the cormer gas station
thinks you should. The plugs used to-
day have a broad heat range to cope
with all normal driving conditions, and
use of a hotter ar colder plug could
adversely affect engine calibration. If,
however, your plugs were running ex-
ceptionally eool, showing very dark
gray or brown color, or exceptionally
hot, showing blistered insulators and
melted electrodes, the bad color is
probably the result of some other prob-
lem, such as incorrect fuel mixture or
engine operating temperature, that
you should track down and repair.

Find the manufacturer's specification
for plug gap in your owner's manual or
on the Vehicle Emission Control Infor-
mation label, locat-
ed somewhere un-
der the hood.
Check the gap of
the plugs with a
wire gauge, using
the tool at the end
of the pauge to
bend the outer elec-
trode if wou have to
change the gap.

When installing the
plugs, try to screw
them in with your fin-
gers as far as possible,
Never start the plugs
with a ratchet; it's
easy to cross-thread
them. Once they're in
must of the way, finish

up with the socket and ratchet. A
length of hose that fits over the end of
the plug makes a good starting tool,
especially when aceess is restricted.

A hose is flexible enough to reach in
oddball places, yvet permits your other
hand to spin the plug in, without apply-
ing enough torque to crose-thread any-
thing. If space permits, use a torgque
wrench and tighten the plugs to 20 lb.-
ft. Otherwise, just make them snug,

Plug-cable service

Onee you've replaced the plugs, don't
just reconnect the cables without giv-
ing them a good onee over. Look for
brittleness, cuts, cracking, burns or
exvessive corrosion of the terminals on
both ends. [T the wires are three years
old or move, replace them. If they've
been exposed Lo severe doses of road
aalt, they might fail sooner, If one of
your sparkplugs showed that the eylin-
der wasn't running, replace the cables,
If they're almost brand new, replace
just the one cable,

For cars with high-energy electronic
ignition, use the more expensive sili-
con-jacketed cables for replacement.
These are standard on most cars with
this type of ignition, but some of the
early high-energy systems used con-
ventional plug wires. To upgrade to the
high-quality cables is wrrth the extra
money. We use them on all our cars,
high-energy and conventional. If the
plug-cable terminals were coated with
dielectric silicone grease, replace the
grease when you install new eables,

To install new cables. remove one ald
wire at a time and mateh it to a new
one, Use all looms and separators and
route the wires exactly as the old ones.

Cap and rotor
Replacement of cap and rotor depends
primarily on their condition, but don't
expect more than 30,000 miles,

On GM cars with the big high-energy
distributor, release the plug-wire re-
taining cap and move it out of the way

"'h_\_\_\_\_\_
3 After disconnecting the PCV hose and hot-alr hose, Invert
the air-cleaner base and mark and remove the vacuum hose.
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“ANYTHING THAT FIRE 30 TIMES
A SECONDIWANT ON MY SIDE.

—Test Pilot Chuck Yeager

AC Copper-core Spark Plugs deliver the kind of fire power today’s high-revving engines need.

That’s because ACS copper-cored electrode provides improved heat dissipation and fouling resis-
tance over conventional electrodes. And the hot-tip insulator heats fast and fires hot, burning away
fouling deposits. The result: fast starts, smooth performance. For up to 30,000 miles* of peak
performance.

As you can see on the
left, AC makes plugs for
more than domestic and
imported vehicles. We're
also the spark in motor-
cycles, boats, snowmobiles,
lawn mowers, chain saws
and industrial engines.

For the AC-Delco retailer
nearest you, just give me a
call, toll-free, at

1-800-AC-DELCO.

Stay ahead of trouble
with AC-Delco.

" Ree youl wwtees b maamia) b
rocommended changs inlervals

GENERAL MOTORS CORPORATION




to remove the cap (Fig. 7). On most late
maodels you'll have to remove at least
three or four cables from the cap to
obtain enough room to lift it off the
distributor and twrn it over.

Remove the distributor cap by re-
leasing the spring clip latches or un-
serewing the serews. Some GM caps
have what appear to be screws, but
they'rve really latches that are released
by pushing down with a screwdriver,
and then turning a quarter-turn (Fig.
). Spring clip latches can sometimes be
disengaged by hand. If not, pry gently
with a serewdriver under the center of
the clip until it pops open. Label the
wires and matching cap terminuls.

Ohnee you've maneuvered the cap into
a position where you can see inside it,
check the inside of the cap for cracks,
fractures or evidence of carbon track-
ing between terminals. If in doubt as to
its condition, replace it. Light surface
corrosion on the terminals can be
serapedl off with a knife blade. If you hit
bright metal under the surface corro-
sion, the cap iz okay. But if the metal is
eaten away or can't be scraped clean,
replace the cap. On many new cars, the
terminals are coated with silicone

prease. Replace the prease with an
equal amount—don’t overdo it.

& PCV filter is frequently attached to the
air cleaner base by means of a spring clip.

Check the rotor for corrosion and
clean it up with knife blade or file (Fig.
). Replace it if it's severely corroded.
Inspect the rotor for burns or cracks.

Points and condenser
Although an American car hasn’t been
equipped with a contact breaker-point
ignition for many a year, we
know many of you are still tuning
these older models.

The points and condenser
should be servieed while the dis-
tributor cap and rotor are off for
inspection. Before removing the
points, turn the engine until the
rubbing block of the points rides
on the high portion of the distrib-
utor cam. Disconnect the wires
attached to the point set. If you
have to remove the serews com-

5 Use a ratchet, a medium-
length extension and plug sock-
&l to remove sparkplugs.

& Clean Inside of plug,
around the insulator, with
small, sharp knife blade.

pletely to remove the point =et, be
careful not to drop them.

To remove the condenser, loozen
the retaining screw until the con-
denser slides out of its bracket. 1f
the condenser is spot-welded to the
bracket, vou'll have to remove the
serew completely.

Install the condenser and point
set and make sure that the rubbing
block touches the high point of the
distributor cam. If not, turn the
engine as necessary. Attach the
wires to the point set terminal.
Finally, adjust the point gap to the
specification  recommended for
yvour vehiele. Use a feeler gauge to
measure the gap, and adjust the point
set either by moving the breaker plate
or— on GM cars— by turning the sock-
et head serew adjuster. Once the ad-
justment is complete and the distribu-

PLLIG WIRE
RETAINING
AP

7 Remove the plug-cable retainer ring from a
large GM distributor. 8 Then, release the spring
clips that secure the cap to the distributor base.

tor cap and rotor have been
reinstalled, check the adjustment
with a dwell meter ({the carmaker
supplies a spee for both dwell and
gap), and readjust if necessary,

Spark-timing check

After the distributor has been
servieed, ignition timing should
be checked, particalarly on cars
with  breaker-point  ignition.
You'll need a timing light, and
unless yvou have aceess to one of
the more expensive powered
omes, you'll need a shaded or
indoor spot to be able to see the
fash clearly. Check vour Vehiele Emis-
sion Contral Information label for tim-
ing spees and to determine if timing is
checked with the engine’s vacunm ad-
vanee disconnected and plugged. This
label explains what must be done to
check timing. If vou have an ear-
ly-muddel car with no information
label and are without a shop man-
ual or other instructions, check a
peneral service manual for specs
and special instructions,

The timing light will enahle
you to =ee the firing position of
the No, 1 eylinder in respect to
the crankshaft. First, however,
fully warm the engine and check idle
speerl with vour tachometer to make
sure it is at spec,

Turn off the engine and attach the
light to the No. 1 plug cable, and the
vehicle battery if vou are using the
powered type of light. Then start the
engine and aim the light at the seale or
pointer on the front of the engine or
flywheel bellhousing. The lashing stro-
boscopie light will indicate where, in
relation to crankshaft rotation, the No.
| cylinder is firing. To ehange spark
timing on most cars, loosen the distrib-
utor clamp bolt and rotate the distribu-
tor slightly as you watch the timing
mark. You may want a special wrench
torturn the clamp bolt easily, but a little
perseverance and an occasional busted
knuckle may be all that is
Necessary

After wljustment, vou
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should tighten the bolt and check again.

On cars with vacuom and centrifugal
advance mechanisms (most of those
built before 1982 or 20), rev the engine
while watching the timing marks and
with the vacuum hose still disconnect-
ed. The timing should advance.

If the timing does not advance, the
centrifugal weights may be stuck. Then
attach the vacuum line with the engine
at 1200 rpm. The timing should change.
On most engines with computer-con-

trolled spark, timing should advance

when the engine is revved. For more
specific information about timing, con-
sult your service manual.

EGR inspection
A lot of mechanics tell us that failure of
the exhaust gas recirculation (EGR)
valve is g0 common that they give it a
quick once-over at every tuneup. Un-
fortunately EGR systems differ widely
from one vehicle to the next, so you
should conzult directions for EGR sys-
tem checks in vour service manual. We
can point out, however, that any test
should answer three questions. First:
Is EGR control vacoum present at the
gpecified level? Second: Does the EGR
valve open when control vacuam is
supplied during cruise conditions? Aned
third: Are the exhaust-gas passages in

GIVE THE BOOT

to Combushon Chamber

RISLONE

UPPER CYI.INDER
= TREATMENT

11&

REMOVES COMBUSTION CHAMBER DEPOSITS
Specifically formulated to remove carbon,
varnish and other deposits from the upper
cylinder area.

REDUCES ENGINE PING

AND DAMAGING RUN-ON

Used regularly, helps keep the engine clean
and free of harmful power robbing deposils.

EASY TO ADD TO THE GAS TANK

Long neck bottle means no spills or mess.
11 oz. treats up to 20 gallons of gasoline and
can be used in vehicles with carburetors or
fuel injection systems.

from the makers of
RISLONE ENGINE TREATMENT

THE | SHALER,| company

WAUPUN, Wi 53963

@ File corroded metal from the edge of
the rotor's contact, and make sure current
hasn't burned the plastic.

the vidve and engine allowing the flow
to resch the combustion chambers?

Hot air/cold engine

Most cars are equipped with a heated-
air system for cold driving, This should
be checked after reinstalling your air
cleaner assembly. The system provides
heated inlet air during warmup, draw-
ing it from a stove that surrounds the
exhaust manifold.

Maost of these svstems are regulated
by a vacuum motor that opens or closes
it hot-air duct leading to the air cleaner.
The vacuum s turned on and off by a
thermal switeh in the air cleaner. The
vieuum hose that vou disconnected
when removing the alr eleaner is the
supply for this system.

Start the eold engine and use a flash-
light and mirror to make sure the door
i5 in the heat-on position when the
engine is cold. If ambient temperature
iz above T0°, apply an iee cube Lo the
thermal switch before conducting the
test. Watch the door as the engine
warms up to see if it moves to the heat-
of f position.

Cooling system

Check all the belts and hoses at vour
15,000-mile tuneup and replace any
that are in poor condition. Belts should
be free of excessive wear, glazing,

HOSE
COMNNECTOR

CAP

10 Tee is inserted into the heater hose.
Connector is attached between the tee
and garden hose to flush system.
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cracking on the bottom or frayed cords.
Check tension and adjust az necessary,

Hoses should be free of 2oft spots,
cracking, swelling or oil and grease
contamination. The best advice for both
belt and hose maintenance:; replace
them before they wear out, We recom-
mend replacing all belts and hoses ev-
ery three vears. Some mechanics rec-
ommend 4-vear replacement, but that's
stretching the limit, Of course somenne
will tell us they have a hose that lasted
23 years, but we'd rather not take a

chance on being left by the side of the
road with a busted hose or belt,

11 To keep your heater hose layout neat,
slice @ couple of inches out of the hose
when Inserting the tee.

latcar wax
PROTECTS AS HARD AS IT SHINES.

A regular cooling system flush every
15,00 miles or every two years
—whichever comes first—is just about
right.

Complete backflushing kits are avail-
able at auto parts stores. One of these
includes the tee (in several sizes), a
garden hose connector, clamps and a
tube to prevent the radiator overflow
from splashing all over (Fig. 10).

To install the tee, make sure the
engine is cold. Remove the radiator cap
to relieve pressure, then replace it.
Find the heater hose that runs from the
heater core to the top of the engine
—not to the water pump. Cut the inlet
hose, place the screw-type hose clamps
over the hose ends and install the cor-
rect-size tee. To preserve your neat-
looking hose arrangements, shorten
the hose by an inch or two to make up
the length of the tee (Fig. 11).

To backflush, remove the radiator
cap from the cold engine, and unscrew
the |:'|I.]."-=}‘!lil1FI tee's cap. Install the con-
nector on the tee and insert the splash
deflector device into the radiator neck.
Attach your garden hose to the connec-
tor ani open the radiator peteock drain.
Turn on the water supply. It should
start running out of the radiator if vou
have everything hooked up right, Once
you gee the water overflowing, turn on
the engine and let it idle. Turn the

12 Battery post cleaning tool is easy way
to clean battery posts and terminals.

heater control Lo high heat. Keep the
flow on until the water runs elear, but
not for less than five minutes.

When you've finished backflushing,
remove the hose, connector and deflee-
tor and elose the radiator peteock. Cap
the tee. Then fill the cooling system
with a Hl-percent mixture of coolant
and waler, There'll be some plain water
left from the flushing, so start filling
with pure antifreeze, Look in the man
ual for the capacity of the system, add
half this amount of antifreeze, then top
up with water. For cars with aluminum
engine parts—almost all cars—us=e only
antifreeze intended for use with alumi-
num. Flush the coolant recovery svs-
tem and fill it to the FULL CoLD mark.
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Then cap off the radiator, warm the
engine fully, allow it to cool and check
eoolant level again—both at the radia-
tor and the coolant recovery tank.

Battery care
You should give your battery a good
bath at tuneups. First, remove the
negative terminal, then the positive,
and finally the holddown clamps. Wash
the whaole unit with a mixture of baking
goda and water, scrubbing with a
brush. Rinse with water,

If it's not a maintenance-free bat-
tery, chech electrolyte level and add
digfilled water if necessary., Warning:

Getti
by is it some maintenance-
free batteries last for years while

others are junked in a year or less?
Maotice that the question says “are jun-
ked"—not “have 10 be junked.”

Tests on “dead” maintenance-free
batteries that were returmed to the
manufacturer show that most were bur-
ied alive, because professional as wall
as do-il-yourself mechanics didn't
know how to resuscitate them. How
can you avoid this trap?

Here are five faclts about mainte-
nance-irea batteries that will help:

1. Cars of the '80s have electronic
devices that can draw 8 to 20 millamps
from a battery continuously. This para-
sitic load, plus a battery's normal self-

recharged; and if the eye is clear or light
yellow, fluid level is low and the battery
should be replaced. But don't be fooled

A Full Life From Your Battery

wF o
" Pl .k »
e . = INSLILATED) STRAP

12 side terminal charging adapters have
a tether to keep them from getting lost.

which keeps the charger off if the
battery isn't connected correctly. To
activale charger when polarit

C4
{
%
Es

polarity protection circuit.

4. If you don't have the proper adapt-
er available when you have to charge a
battery with side terminals, be careful:
Bolts alone aren't a suitable substitu-
le—they may produce resistance that's
too high for the charger to overcome.
You can make an with two Y-
in. bolts that are 1'% in. long or longer
and two %-in. nuts having standard
threads. Run a nut all the way up to the
head of one of the bolts and screw the
bolt into a terminal by hand unti it
bottoms, Don't use a wrench!

Turn the bolt back out one full tum;

5. Batleries shouid provide four, five
or even more years ol service. If your

[
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Batteries that look like maintenance-
free batteries may not necessarily be
maintenance-free. “Low maintenance, "
“pasy care” or other similar terms do
not mean maintenance-free. A regular
battery can explode with enough foree
to buckle the hood if it runs dry.

Onee the battery case has been
scrubbed, clean the terminals and posts
with a post and terminal cleaning tool
(Fig. 12). If you have a side-terminal
battery, clean terminals with a knife.
Make sure cables are free of corrosion
and tightly seeured at the opposite end,
away from the battery. If your cables
are the clamp-on terminal type that
aren't soldered onto the wires, be
aware that the elamped joint can be a
problem if eorrosion builds up. Either
clean them regularly, or better yet,
replace them with the better type.

If you're forced to jump-start your
car, make sure all the electrical arcesso-
ries of both cars are turned off, Make
sure the vehicles are not touching. For

= TS

You gei 'em dirty...G0-JO
gets ‘em clean.

Whether it's grease, grime, paint, oil, tar or
putty, GO-JO's hand cleaners are the last
step in any job. GO-JO Heavy Duty with
its grease dissolving action removes most
s0ils, Deep scrubbing GO-JO with Fine
Italian Pumice removes more stubborn
ground-in soils [

148 To jump-start a car with a dead bat-
tery. follow directions in the text,

side-terminal batteries, special adapt-
ers are available to facilitate the attach-
ment of a charger or jumper cables
(Fig. 13). Connect the positive cable to
both batteries first. Now connect one
end of the negative cable to the nega-
tive post of the booster battery. Con-
nect the other end of the negative cable
to the alternator bracket of the car with
the discharged battery (Fig. 14). Do not
connect the cable to the negative post of
the discharged battery. Never lean
over a battery, and do not attempt to
jump or charge a discharged mainte-
nance-free battery with an indicator
eye that's turned yellow,

After jumping, disconnect the nega-
tive cable from the alternator bracket
first; then the negative cable from the
booster battery. Finally, disconnect
the positive cable. ™
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- Some car owners don'l realize
a radiator cap s maore than
just a plug—it's a vital part of
the cooling system. Don'l led
an inferior or wom-oul cap
ok, tum your next trip into an
# overhedled nightmare. Tes!

} your cap belore the summer
dnvtng season begins. | necessary.

it ﬁ raploce (I with one of the quality
* radiotor cops from Stant. For testing infor-
mation. write lor our new Cooling System
Fact Book. For help in selecting the proper
Stant cap for your car orf truck, see a

Stant retailer near you

Stant.

Stant Inc

1620 Columbla Avenue
Connemnsville, Indiana 47331-9990
A Puroclator Company
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TUNE UP
YOUR
CHASSIS

For comfort and scriety.
take proper care

of your brakes, tires
and suspension.

aking care of your car's en-
gine is important, but it's not
enough. Most Saturday me-
chanies don't mind popping
the hood onee in 8 while and
making sure all is well, but working
under the car isn't quite so appealing.
However, it's every bit as important
—perhaps even more important—since
those undercar parts determine wheth-
er your car will stop and steer. Fur-
thermore, the underside of the car is
subjected to a constant barrage of salt,
water and mud, not to mention damage
from road hazards.

What we recommend is that you get
on your creeper and slide under the
greasy side every 3000 miles, At
15,000-mile intervals, make your tune-
ups “whole-car tuneups.” Do your 3000-
mile Jube job but add a safety inspection
and replace any parts that don't make
the grade.

While you're making sure that the
vehicle is safe, don't forget about your
own personal safety. Use only high-
quality jackstands or ramps for sup-
porting a car. Never work on a car that
is supported by a lifting jack of any
type. Don't use ramps or jack stands to
lift more than one end of the car at a
time and chock both of the opposite
wheels with conerete blocks or similar
objects that are large enough and heavy
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enough to prevent movement. Locate
jackstands only in the manufacturer's
approved jacking positions. Before
crawling under the raised car shake it
vigorously to make sure that it ean't
slip off the supports.

Make sure you wear safety glasses
under the car. When you beat on an
underear part, you'll probably be show-
ered with debris,

Topside lube service
Since there are a number of areas that
require lube on the topside, attend to
these before raising the car.

First clean all linkages with aerosol
carburetor eleaner, Then lubricate with
a light machine oil, Teflon spray or
silicone spray. Apply engine ol to the
door hinges, hood hinges and hood
spring anchor. Use light machine oil or
one of the spray lubes on the door locks.
Use chassis grease on the hood latch.
Clean the power antenna mast and
apply a thin coating of spray lube,
Check the windshield washer reservoir
and add windshield washer fluid—no
substitutions allowed save in climates
where the temperature never dips be-
low 32° F. In these areas, you can use
water, Check fluid level in the power
steering reservoir and add power steer-
ing fluid as required. Don't use auto-
matic transmission fluid unless your
owner's manual says it's okay. If your
owner's manual says the power steer-
ing fluid has to be hot for an accurate
reading, check it when you check the
automatic transmission's fluid level.

Check the brake master cylinder lev-
el and fill to the full mark or to within Y%
in. of the top with fluid that meets DOT
3 specifications. Fluid must be fresh;
don't uge fluid that has been stored in
an open container as it could be contam-

inated with meisture, Don't use fluid if
you can't find an indication of its DOT
specification on the can. If your car
loses fluid at a significant rate, you
must locate the cause immediately. The
fluid level of disc brake pads will drop
gradually as the pads wear, but a sud-
den and substantial drop is definitely
abnormal.

If your car is equipped with a hydrau-
lic cluteh, check fluid level. If it needs
topping off, consult the carmaker’s rec-
ommendations for fluid replacement.
Most hydraulic clutch systems require
DOT 3 brake fluid.

Automatic trans

lube service

You'll remember that in our engine
tuneup article we recommended driv-
ing the car for 20 minutes before chang-
ing the oil. With most cars this would be
an excellent time to check the automat-
ic transmission, automatic transaxle or
manual transaxle fluid level and top it
off if necessary, but make sure that the
manufacturer recommends that trans-
mission fluid be checked hot. {(Some
manual transaxles use ATF; others are
filled with engine oil. Check your own-
er's manual.) When vour car is new,
check Lransmission Muid every time you
check oil, which should be every time
you fill the gas tank. If after a couple of
months you see that the transmission
never loses fluid, you ean check at 1000-
mile intervals.

When adding fluid take care not to
overfill, as too much fluid can cause seal
damage, fluid foaming, and leakage
through the dipstick tube and other
areas. Most dipsticks have a “safe
range” indicated. Usually the transmis-
sion will take a pint of oil when the level
reaches the bottom of the range. You
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don't have to try to hit the top line of
the safe range. Slightly below the maxi-
mum limit is better than slightly above,

We recommend changing the auto-
matie transmission or transaxle fluid
and filter every other time you do your
chassis tuneup; which should be about
every 30,000 miles.

Some carmakers agree, others say
every 100,000 miles is often enough. If
you use your car to tow a trailer, drive
in ®° F heat more than half the time,
drive in dusty or mountainous areas or
do short-trip delivery work, swap fluid
and filter at every chassiz tuneup,

Make sure the transmission has been
warmed to operating temperature be-
fore draining the fluid (you can do it
when you change the engine oil). After
making sure the car is securely raized,
place a drain pan under the transmis-
sion. Ifit is equipped with a drain plug,
simply remove it. Then, once the fluid
has drained, remove the transmission's
oil pan to gain access to the filter.

If your transmission is not equipped
with & drain plug, locate the drain pan

1 Lubricate all Zerk fittings. Pump grease
Inte the fitting until rubber boot over the
ball joint swells slightly.

under one rear corner of the oil pan and
remove all pan bolts except three in the
carner opposite the point from which
you want the fluid to drain. Slowly
remove these bolts, allowing the fluid
to drain gradually as the pan corner
drops lower and lower,

‘When you can't drain any more fluid
without removing the bolts completely,
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£ Add lube to the level of the differen-
tial's filler hole, then replace the plug.

support the pan and remove the last
bolts. Carefully lower the pan and pour
the remaining fluid into the drain pan.
An aecumulation of clutch material and
even some brass powder in the hottom
of the pan is normal.

The filter is probably secured to the
bottom of the transmission by one or
two bolts or serews. Remove it and
replace it with a new filter, taking care
to properly insert any O-rings or gas-
kets. Remove the old oil-pan gasket,
clean the pan and make sure its gasket
surface is flat.

If the flange bulges around the bolt
holes, flatten it using a ball-peen ham-
mer and a block of wood under the
flange. Attach a new gasket to the pan
with a small amount of fast-drying ad-
hesive, Use just encugh adhesive to
hold the new gasket in place. Carefully
place the pan and gasket against the
transmission case and start all the bolts
by hand. Using a wrench, tighten bolts
snugly. Work your way from side to
gide in an alternating pattern.

Refill with the type of fluid recom-
mended in your owner's manual. Don't
substitute. Take care not to overfill.
The cold fuid level will be much lower
than the hot level. If your dipstick
doesn't have a cold fluid level indica-
tion, as some do, measure the amount
of fluid you drained and add new fluid
aceordingly.

Chassis lube
After you've changed oil and, when
necessary, automatic transmission flu-
id, make sure every

socket wrench and install the fittings
with the same tool.

Check your owner's manual or ser-
vice manual to locate all grease fittings.
Your car may have as few as four or as
many a8 20. Some cars with indepen-
dent rear suspension even have a few
grease fittings on the rear suspension
parts. Others have fittings on drive-
ghaft U-joints.

The important thing is to make sure
you locate all of them. Hand-operated
grease puns and chassiz grease are
available through auto parts stores.

When applying grease to parts with a
rubber dust cover, pump grease in only
until the cover of each joint swells
slightly. When applying grease to com-
ponents without a rubber dust cover,
keep pumping until old grease comes
out of the joint.

Next, apply a small amount of chassis
grease to the parking brake cables at
every point where they move through
guides. Fill a squirt can with engine oil
and lube all transmission or transaxle
shift linkage parts, the clutch linkage
pivot points, and all floor shift linkage
moving parts,

Hemove the press-in filler plug or
serew plug from the differential carrier
of rear-drive cars to check the level of
the rear-end lube, The housing should
be full to the level of this plug. Ifit isn't,
top it off with the lube recommended in
your owner's manual—SAE 80 hypoid
type for many cars. Most cars with
limited-slip differentials require a spe-
cial lube, If the differential carrier is
equipped with a rubber press-in filler
plug (Fig. 2) make sure it is fully seated
in the housing when you reinstall it,

Most rear-wheel-drive cars with
manual transmissions require a lube
similar to or the same as that used in
rear differentials. Again, a filler plug is
provided on the side of the ease and the
oil level should be up to the plug hole.

General undercar
inspection

A detailed examination of all undercar
components should be a part of every
15,000-mile whole ear tuneup. Check

moving part under
the car is lubricated.
Begin by lubing all
grease fittings in the
suspension and the
steering linkage
(Fig. 1). Some new
cars may have plugs
installed in place of

(@

DIJ'I;ER‘ BoOT

grease fittings, If =o,
purchase the grease
fittings at an auto
parts store and in-
stall them yourself,

Remove the plugs
with a box wrench or

3 On front-wheel-drive cars. examine all CV-jeint boots for
tears or signs of deterloration. Don't walt to fix problems here.
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Motorcraft
spark plugs. (U
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It stormed onto the American perfor-
mance scene. The Thunderbird Turbo
Coupe, moved by a sophisticated four-
cylinder turbocharged engine thats as
powerful as a V-8. And the lightning

behind its high-revving thunder:

Motorcraft extended-tip spark plugs.

Their nickel-chromium-alloy

electrodes are designed to cope

with the intense heat of today's

Motorcraft from Ford

EXCEEDS THE NEED




& Check every bolt on the chassls and
suspension for tightness.

the complete exhaust system first. If
exhaust fumes find their way into the
passenger cabin they ean kill you. Make
sure all hangers are sturdy and firmly
attached to both the exhaust parts and
the chassis. Examine each pipe joint for
smudges of carbon that signal leaks.
Pay particular attention to the seams of
mufflers or resonators. Look for small
rust holes forming near the lower rear
of mufflers.

Examine each shock absorber. If
there are indications of a fluid leak, the
shocks should be changed. If your car
undulates up and down after hitting a
bump, the shocks should be changed.
On most medium- or full-size cars
shocks rarely last more than 30,000
miles, so renewal at every other main-
tenance tuneup is a good idea. On light-
weight machines they may last 45,000
miles.

If your car is equipped with Mac-
Pherson struts (the strut/damper unit
is surrounded by a spring and serves as
a suspension support member), leave
the job to a professional unless you
have the proper type spring compres-
sor, experience doing this type of work
and the correct service manual.

With conventional shock absorbers,
replacement is simply a matter of un-
bolting the old ones and installing new
ones. On shocks where the upper shaft
is inserted directly into the mount and
retained with a single nut, you'll have
to hold the shaft with a square drive
socket or a pair of locking pliers while
you turn the nut with a box wrench. In
many cases, however, you'll find that
some of the retaining nuts have frozen
with rust. So if you can’t loosen them
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with a wrench, chisel them off or use a
nut splitter.

Check the steering box and power-
steering lines for leaks or physical dam-
age. On front-wheel-drive cars, clean
and inspect the CV joint boots (Fig. 3).
On ears with rack-and-pinion steering,
check the bellows boots that cover the
inner tie-rod ends for cracks, splits or
other physical damage. On cars with
power rack and pinion, fluid in the boot
can be a sign of leaking seals. Lubricant
in the boot of a manual rack is normal. If
a boot iz slightly torn or shows signs of
deterioration, it should be replaced.
Using the proper wrench, check all
chassis part bolts for tightness (Fig. 4).

Chassis part checkup

Examine all suspension joints. The
muost practical way to check the four tie-
rod ends of a car with parallelogram
steering or the two outer rod ends of a
rack-and-pinion system is to simply
grab the tie rods and shake them vigor-
ously. The rod ends shouldn't show
signs of sloppiness or looseness. Evena
brand-new joint allows some horizontal
movement against its internal spring
loading, but a good joint should not
show unrestricted vertical movement.
Joints that are loose should be replaced,
as should those with missing or torn
dust boots.

To replace a tie-rod end, remove the
cotter pin from the rod end stud and
unscrew the nut. Then use a “pickle
fork™ with a narrow slot between the
tangs (as opposed to a ball-joint pickle
fork, which has a wide slot between the
tangs) to remove the joint from its
mount. Drive the fork in between the
joint and its mount. Position the fork so
that its flat side faces the rod end and
its sloped side faces the steering arm or
center-link mounting position (Fig. 5).
In lieu of the pickle fork, you can use a
rod-end puller (Fig. 6). Sinee it is not as
likely to tear the dust boot, this tool is
particularly handy if you intend to re-
use the rod end and are just removing it
to gain access to another part.

Before unscrewing the rod end from
the tie rod, measure from the center of

the tie rod’s other rod end to the center
of the rod end you plan to replace (Fig.
Ty and record this figure. On cars with
rack-and-pinion  steering, measure
from the center of the outer rod end to
the boot retaining groove on the inner
rod end. When you install a new rod
end, you can position it correctly to
avoid changing toe adjustment. Once
you have your measurement, loosen the
locking bolt on the tie-rod collar and
unscrew the worn-out rod end.

Check the idler arm on cars so
equipped by pushing the end of the arm
that is attached to the center link up
and down. It should not show vertieal
movement. This part frequently is the
offender on cars with a bad cese of
steering-wheel shimmy.

Examine the sway bar frame-mount
bushings and the bushings and links
that join the bar to the control arm, If
any are worn, broken, deteriorated or
missing, they must be replaced. A miss-
ing or worn sway bar bushing is fre-
quently the cause of a loud clunk heard
when hitting a bump in the road or
when cornering.

& Tie-rod end puller will squeeze apart
reusable rod ends when bolt Is turned.

Checking ball joints is a simple mat-
ter if your car has wear-indicator ball
joints, as most now do. The check
should be made while the wheels are
resting on ramps or on the ground.
Most wear-indicator joints have a collar
that protrudes from the lower surface
of the joint and encireles the prease
fitting. As the joint wears, this collar
sinks below the surface of the joint.
When this happens, replacement is nee-
essary. A second type of wear-indicator
joint is found on other vehicles, includ-
ing late-model Chryslers. With this
type, you attempt to wiggle the grease
fitting. If it moves, the joint is worn.

To check ball joints on ears without
wear-indicator joints, you have to re-
lieve the load on the load-carrying
Jjoint—the one that frequently wears
out first on ears with upper and lower
control arms.
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On cars with dual control arms, the
arm that earries the spring is the arm
with the load-carrying ball joint. To
relieve the load on a leaded upper joint,
wedge a block of wood between each
upper control arm and the frame, with
the wheels resting on ramps or with
jack stands under the lower control
arms. Then lift the car, locate the jack
stands under the frame and lower the
car to rest on them, following all pre-
cautions in respect to location of the
stands and chocking the wheels.

The joints are worn out if they permit
too much sideways movement or too
much up and down movement. To mea-
sure up and down movement, mount a
dial indicator with its stem resting
against the bottom surface of the steer-
ing knuckle. The stem should be paral-
lel to a line through the center of the
ball joints. Lift the wheel with a pry bar
and watch the indicator. Compare the
armmount of play to the tolerance figure in
your service manual,

Check sideways movement by
mounting the indicator on the edge of
the wheel. For an upper joint, locate it
at the top edge of the wheel, and at the
bottom edge for checking a lower joint.
Push the wheel in and out and watch
the indicator. For most cars the maxi-
mum radial movement is ' in. at the
edge of the wheel. Make sure any
movement is not due to an improperly
adjusted wheel bearing.

Cars with MacPherson strut suspen-
gions have only one ball joint. To check
it the wheel should be off the ground.
Grab each wheel at the top and bottom
and shake it in and out while watehing
for movement of the steering knuckle
relative to the ball joint. Any noticeable
movement calls for replacement of the
joint, Play seen at the wheel bearing
will be discussed later in this article.

A loud clunk when shifting from
DRIVE to REVERSE indicates a possible
U-joint failure. Check all eross-type
universal joints by grasping the shafts
and twisting them back and forth as
hard as you can while pushing up and
down. Any looseness is grounds for
replacement. Front-wheel-drive CV
joints are checked most easily by listen-
ing for failure symptoms while driving.
A clunk during acceleration usually in-
dicates a worn or damaged inboard
joint. Shudder or vibration andfor a
clicking noise when turning frequently
indicates a bad outboard joint.

Brake-system maintenance
While our instructions below can serve
as a4 general guide to brake mainte-
nanee work, you should also check vour
shop manual carefully for any specific
information or procedures that relate to
vour brake system. The brakes should
be inspected at every 15,000-miles,
with parts replaced as necessary. In
most cases front pads will last 30,000
miles, while rear pads or linings will
last 45,000 miles. But if you drive ag-
gressively or use your left foot for
braking, they may not last nearly that
long, Wheel bearings should be repack-
ed at 30,000-mile intervals or sooner.

Begin the brake inspection by check-
ing the master eylinder, calipers, wheel
eylinders and various junctions in the
hydraulic system for leaks. If there isa
leak, it must be fixed before the car is
driven again. Master cylinder, wheel
eylinder or caliper leakage requires re-
building or replacement of the part,
Line or fitting leakage is grounds for
replacement. After repair or replace-
ment of a hydraulic system component,
the brakes must be bled.

Most dise-brake-equipped new ears
have wear indicators that contact the

B
e v

brake disc when the pads have worn
out. If you see that an indicator is
within Y% in. of the brake dise or if it
has contacted the dise and squeals when
vou drive the car, the pads must be
replaced. For cars that have disc
brakes withoul wear indicators and
with bonded brake pads, vou ean in-
spect lining thickness through the hole
in the top of the caliper. The thinnest
part of the pad material should be
thicker than the backing plate.

8 Some calipers must be partially re-
mowved to inspect brake pads for wear,

If there are no inspection holes in the
top of your caliper or if you can't be sure
whether your pads are riveted or bond-
ed, you'll have to remove the caliper to
check the pads. On GM cars and most
Chryslers, the calipers are removed by
extracting the two bolts (Fig. 8). On
most Japanese imports, just remove
one caliper bolt and swing the caliper
off of the disc. Fords usually have a
retaining key that must be removed to
disengage the caliper.

Volkswagens and most German cars
require that you remove one or more
pins and clips to pull the pads clear of
the caliper. If you have a car with rear
disc brakes, consult a shop manual,
These brakes, which incorporate a
parking brake, vary widely and are
sometimes complex.

Examine the material on the pads.
Nonmetallic pads should have more
than g in. of friction material above
the rivets. With semimetallic pads, the
material should extend at least Y4 in.
above the rivets, If everything looks
okay, bolt it all back together after
repacking the wheel bearings as de-
seribed below. (While you're servieing
the wheel bearings or performing addi-
tional brake serviee, hang the caliper
from a suspension part with a wire coat
hanger, taking care not to stretch the
brake hose.)

If the rotors show any discoloration
or heat cracking, they'll have to be
replaced. If you've noticed a pulsating
pedal or if the rotors are more than just
a little bit scored, they will have to be
resurfaced at your auto parts store or
automotive machine shop.

POPULAR MECHANICS ® MAY 1587



Gl AFTER
e IO HOURS
it \ HEA'I', AND WIND,
e ONLY ONE

o & ':l-'-".t_ e ,.1:-?.‘::5 "" |’ J.,I - |'l.
i .’ : ’q.-. | -, : : .-:.l- : w“ wENT
- A ;
§ . _. I L. THE Dmm CE'
—— "4 = T i [
[ - --’;-.-_ g !:

Tests prove Rain Dance’ lasts up to twice as long as the leading car wax.

Punishing rainstorms. Blistering sun. Repealed detergent
washings. We put the leading car waxes fo the test in Florida to find
out which brand lasts longest. The winner: Rain Dance by a mile.
RAIN DANCE In tact, water beading measurements showed Rain Dance
losted more than twice as long as the other leading brand. Which
means with Rain Dance, you can wax a lot less often.

So if you want the longest-lasting car wax, get Rain
Dance. The wax that polished off the competition.  sewes i 197

TURTLE WAX* SUPER HARD SHELL"

Waler beading tests afier 1700 hours

o Dpree hoe oot RAIN DANCE, INTENSIVE CARE FOR YOUR CAR
i-}udmg: car waxes fall fAat L] .




If the pads are to be replaced, re-
move them from the calipers and wipe
all caliper surfaces clean. Check care-
fully for fluid leakage around the bleed-
er screw, piston and seal. If any is
evident, replace the caliper with a new
or rebuilt unit. Some mechanics rebuild
the caliper every time they change
pads. It's a good way to ensure that
relocation of the piston inside its bore
won't provoke a hydraulic leakage
problem. If you decide to rebuild your
calipers, follow the instructions in your
ghop manual exactly. Ifthere's any part
of the job you can't do or don't under-
stand, purchase rebuilt calipers from
your auto parts store.

Omn cars with drum brakes, the drums
must be removed to check the linings.

9 Lube front or rear wheel bearings with
grease recommended by the carmakier,

You should wear a breather mask while
doing this to prevent the inhalation of
asbestos particles. On some fwd cars
and on rear-drive cars with drum
brakes in front, you'll have to remove
the wheel bearings to remove the
drums. On most other cars, a rear drum
is simply pulled off of the lug-nut studs,
but you'll probably have to retract the
shoes with an adjustment tool first. On
cars that have not been serviced previ-
ously, you'll usually have to cut a re-
tainer washer off one stud on each
drum. Use a pair of side-cutter pliers.

Wheel bearing service
While you might think this section be-
longs with the lube service described
previously, we've moved it to the end of
the procedure because, on rear-drive
cars, it's a job you'll want to do at the
same time you remove the front brake
rotors for machining, should that be
necessary. On front-drive cars with
conventional wheel bearings on the
rear axle, you'll want to service them
while the drums are off. Virtually all
fwd cars have sealed front bearings.
If you use your car for delivery work
or drive primarily in stop-and-go traffic
where brakes are applied frequently,
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repack the wheel bearings every 15,000
miles. If your use is less severe, 30,000-
mile repacking is sufficient.

After removing the bearings from
the drum or rotor with a brass drift and
a hammer, thoroughly wash all the old
lube from the bearings and from the
hub cavity with nonflammable solvent.
Check the rollers for signs of pitting or
other surface distress and replace the
entire wheel set of bearings if neces-
sary. Light discoloration is normal.

Repack with the grease recommend-
ed in your owner's manual, Purchase a
bearing packer if you don't have one, as
this tool makes the job much easier and
it's not very expensive. In any case,
make sure you push grease all the way
through the bearing cage, completely
surrounding each roller. Add & small
amount of new grease to the hub cavity
before installing the rear bearing and a
new seal (Fig. 9). Use an old brake
piston or similar object to drive the seal
into the back of the rotor or drum.

Install the hub assembly on the wheel
gpindle along with the outer bearing,
washer and nut. Tighten the nut to
gbout 25 ft-lb. with your torque
wrench while turning the hub. Then
back off the adjusting nut about ¥, turn
and retighten it with your fingers. In-
stall the nut retainer lock and cotter
pin, then the grease cap.

Tire care and rotation

Don't put those wheels back on the car
just yet. First make sure all of your
tires show normal wear patterns. Ab-
normal tire wear is a sign that some-
thing is wrong. 1f a tire wears only at
the edges, it has either been running
underinflated, it hasn't been rotated
regularly, or you tend to zip around
corners. If a tire wears on one side and
not the other, wheel alignment is incor-

rect, the tire is bad, or—if it's on a rear
driving wheel—you tend to accelerate
aggressively, If a tire shows scuffed
tread or feathered edges on one side of
tread ribs or blocks, wheel alignment
should be checked.

In any case, tires should be rotated
as soon as they start to wear uneven-

A

WITHOUT SPARE

\WITH SPARE

10 Rotate tires as soon as they begin to
show wear, as early as 7000 miles.

ly—as =oon as TOO0 miles on some
short-wheelbase, front-drive cars. At
the very least, the tires should be
rotated while the wheels are off the car
for your 15,000-mile interval. Use a
cross-rotation plan (Fig. 10) for all
tires, radial or bias, and tighten wheel
lug nuts with a torque wrench, working
from side to side. Check your owner's
manual or shop manual for the right
torque figure. If you can't find a spec,
torque “%-in.-dia. lugs to 85 ft.-lb. and
e-in. ugs to 70 ft.-Ib,

Check tire air pressure every time
you check oil. This practice will add
thousands of miles to the life of your
tires and, perhaps, numerous years to
your own. ™

Due to health concems about

New Brake Llnlaggmtmnr A Wide Choice

o the manufacturer or rely on an unusually
knowledgeable

)
They're quiet and last a long ima, but tand
to tade more in hard use.
Asbestos is stil found in some brake

packages
mmmmmmn
a given brake lining, You often have lo write:

salesperson ha find out this
miformation.

BRAKE MTEHIHI. CHARACTERISTICS

Steel Glass | Waod Sla
Wool Fiber | Fiber | — piber | "™ | Asbestos
{Handfmiﬂanﬂj Excellent Geod Good Fair Fair
:‘i:;srsmlr Poar Foor Poor Good Good
Rotor/Drum Good e Ebr £ ; i
Protection o) xcelen
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MICHELIN INTRODUCES
THE TIRE THAT LETS YOUR
PICKUP VAN AND 4X4 RIDE

LIKE A CAR AND WORK
LIKE ATRUCK.

Big loads aren't a big deal e
for the XCH4 radial. It gives you The XCH4 is proof that o
the carrying capacity of light truck tire can work hard for you
a light fruck fire. without being hard on you.

With the comfort of a Michelin
passenger fire,

The XCH4 is designed to wear

slowly, and just as oo
important, evenly, Which prevents wy
premature wearout. b | f
And gives you the kind of mileage - |
'

Michelin is famous for.

The crisp handling and
precise response you expect from
a Michelin. your
vehicle can achieve all the
. driving exciternent and fun

\ it was designed tor.

Bod weather is good weather
tor @ Michelin.
The XC_H4 all-season rodial’s
special tread design
and compounds provide excellent
traction and performance
in rain and snow.




Ford installs the spark plug they make.

|| -
"

G.M.installs the spark plug they make.




American Motors, BMW, Chrysler;
Citroén, Ferrari, Fiat, Hyundai,
Jaguar, Lamborghini, Maserati, Mazda,
Nissan, Peugeot, Porsche,
Renault, Rover;, Saab,
Subaru, and Volkswagen install
the spark plug we make.

MORE PEOPLE RELY ONCHAMPION THAN AXYOTHER SPARK PLUG IN THE WORLD
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INTERIOR

Modern chemistry
comes to the rescue
of interior fabrics
and plastics.

hen you've made a liv-
ing cleaning cars for 23
years, you must be
good. Doug Wilson fits
that deseription. He
works in Fort Laoderdale, Florida, a
part of the country that's tough on
vehicles: lots of sun and salt air. Doug’s
a professional “detailer” and the tips he
gave us could help make your car the
envy of the neighborhood.

The order in which you clean your car
is important—you don't want to mess
up oné part of the car when you clean
the next area.

Open the trunk to begin cleaning the
ingide of your car, Wash all metal with a
solution of mild liquid soap and water.
If the trunk is carpeted, give the rug a
going-over with a wvacuum. Then,
sharpen up the spare tire with tire
dressing. The final step in the trunk is
to spray silicone on the weatherseals
around the rim of the opening. This is
not done to make seals look pretty, but
to help keep them from drying and
cracking.

Heads up

Use the vacuum inside the pussenger
compartment. Hit hard-to-reach spots
such as the floor under the seats and
crevices between cushions. Remove
floor mats and clean them outside the
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car, on a clean surface so they don't pick
up grit.

Onee all loose debris and dust have
been vacuumed, look at the headliner,
If it isn't stained, the only treatment it
needs is a rubdown with a wet cloth.
But if the kids put jellied fingerprints
onto the headliner, or you sit so tall in
the car that your hair has left a stain,
use & fabric cleaner or mix up a solution
of liquid detergent and water, and give
that headliner a good serubbing. Follow
it with a clear water rinse. Clean stains
from carpet with a foaming cleaner
meant for automotive carpeting, which
is different from household carpet due
to the fire-retarding properties it has.

Selective cleani

Next, clean hard-plastic components
such as the console, steering column
shroud, kick panels and rear deck. They
can be cleaned with liquid detergent
and water, but don't stop there. When
the plastic has dried, apply liquid furni-
ture polish to give these components a
ni¢e shine,

Use a liguid detergent and water
golution or a fabrie cleaner to wash
blended cloth, including velour, uphol-
stery. Give the seatbelts a going over,
too, as well as fabrie on the floor and on
door panels. Unless upholstery is
stained (see below), this is all that’s
needed to get it clean,

If your ecar has leather upholstery,
Nissan recommends you wash it with
mild liquid soap and water. Ford and
GM recommend their own brand leath-
er cleaners. After leather has dried, a
coating of old-fashioned saddle soap,
Neatsfoot oil or a commercial leather
conditioner will make it shine and keep
it supple. Follow container directions.

Incidentally, avoid using auto body

wax on leather, It may cause leather to
dry and crack,

The one soft-plastic (vinyl) part of a
car that should get the most attention is
the dash. If you leave it to fate, in time
the sun's rays, intensified as they come
through the windshield, will dry out
vinyl and cause it to crack. Remove
surface dirt with soapy water and then
rub vinyl dressing into the dash. Give
vinyl seats, vinyl armrests and vinyl
door panels similar treatment.

Wrapping it up

In addition to what's been suggested,
consider doing the following on the
inside of the car;

B Wash simulated chrome. If it doean't
come out sparkling, use a piece of ex-
tra-fine steel wool that's been saturated
with auto-body liquid polish, but be
careful—employ a gentle touch or you'll
leave scratches.

B Apply tire dressing to brake, cluteh
and accelerator pedals, and to rubber
kick pads.,

® Wash rubber floor mats in a sink
filled with liquid detergent and water
solution; then, rinse them with clear
water and hang them up to dry. Vacu-
um carpet mats and use the stain re-
moval techniques discussed below if
necessary.,

8 (Give door and window weatherseals
a shot of the same silicone spray you
used on trunk weatherseals. Be sure to
use a piece of cardboard as a mask to
keep silicone off the paint. Some brands
leave behind a greasy stain.

B Wash door jambs and frames with a
sponge and dry with chamois or paper
towels, These are the parts car washes
always miss,

B Clean glass inside and out with a
commercial glass cleaner or ammonia
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Master Mechanic® 22-In.
Tool Cheast with 2 drawears.
Heavy-gaugs steal, s 2089
Master Mechanic® Roller
Cabinet with 5 drawers and
a reinforced top. 4-in. cast-
ars with brakes. .. 098
Cabinet and Chest. 94.09

Hutnrichlnh‘:' 7-Pc.
Screwdriver Set of chrome
vanadium steal e ne9

Master Mechanic® 6-Piece
Wrench Set. Metric. ... 558
Standard Set. ... e

A) Belt Sander. 3x18 in, with
dusl collector, powerlul 2%a-HP
MOLOL, s 9909
B) TVa-In. Circular Saw, 2-HP
high-torque motor, Blade
wrench slorage. wes

C) Variable-Speed Jigsaw.
Trigger locks for continuous
cutting. ¥a-HP motor: w. 3189

0) Orbital Sheet Sander with
W-HP motor and convenient

dust collector. e 5480
E} 3/8-In. Variable-Spead Re-
versible Drill ranges from 0 o
2500 rpm. ¥ HP e 3159

Master Mechanic® 4-Pc. Torx
Screwdriver Set w... .. 808
Master Mechanic® 4-Pe. Nut
Driver Set. - Lsg

Super Brush scrubs and rinsas!
includes handie. s .. . 080
Spaotiight plugs into car lighter,
Halogen bulb. e H.ae

Cosco Explorer 1 Car Booster
for older kids, Shield pivols to
side for easy Infout. Padded
vinyl for comiort. s . 1088

STP* Oll Treatment fights
motor ofl breakdown and re-
duces thinning. Choose B or
4-cycle formulas. 15 0z, e LGS
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| -1.00 mir's rebale
'. e your cost
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Starlite Acrylam Seal Cover
of plush simulated sheapskin
fits high or low bucket seats.
Belge. wwe 888 Each

Master Mechanic® Oil or Air
Filter. Rugged construction
and excellent filtering parior-
mance protect your engine! 189

Gunk" Laad Substitute for cars
neading leaded gas. Protecis
engines as it increases fuel
economy, 12 1, 0Z wew 1]

Bondo® Body Filler. Lightwealght
Durable! Quarl = 23
Bondo" Fiberglasa Resin with
hardener. Pinl. pi ]

COTTER 8 COMPANY, Ganorm Offen. Creragn. I B05M . 100% mesmbar -persd Sairfoior moanyg o §.000 Tue visiue Harcesne Wambers whu 0w NS Dai B0, S8 I D (0SS B neseres I Nt i0 B Ciiedle
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Campbell Hausfeld PowerPal’
Air Compressor includes an True Value® Anti-Freeze and Loctite® Form-A-Thread™ re- Custom Accessories Fool
8-po, tool kit ¥ HP. wes 8898 Coolant. Gallon. « 389 | stores fasteners. we LAD Pump. 100 psi. v . . 348

channal changes. Built-in
antenna, speaker. 110-volt
AC for tabletop, 12-volt

DC car adapler sold be-
[ rp— 18908
GE" Hefp Compact Emergency Car Adapter plugs into
CE Radio. Stores in a sturdy auto lighter, we. . . 1000
case. 40 channels. . ..
o o
True Card,

¢ i I E T
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the pace!

Clean-Rite” Brushes for white-
walls, viryl tap or wl;gls and

Lubrimatic Lever-Action Westley's' Concentrate™ Car

Grease Gun features 3-way Wash or Bleche-Wite
loading, 10,000 psi 688 Whitewall Cleaner.
Grease. 14 oz oo Y2 gal 298 Each

= » i Hoberto Guermero Indy 500 Criver
o’ B l-':-" X There arn mare than 6,000 True Value Macdwsrs i‘
Biorws in 40 piates ook wedar Vaercears T e the Yelow Pacges Ly

(1238 150
4.00 mir's rabate| | =100 mir's rebale
| _8.50 your cost 2.0 your cosi

Armor All* Protectant with Turtle Wax" Super Hard Shell* Master Mechanic® T0-Pe. %-in. Drive Socket Set is designed to
trigger sprayer beautifies Car Wax for shine and protec- fully equip the serious do-it-yourselfer. Includes an assortment of
vinyl with ease! 16 oz, - 188 fion! Choose 9.5-oz. pasie or standard and metric sockets, quick-release raichels, extensions,
64-0z Refill. . oo 12m 16-0z. liquid. e 328 Each universal joint and more in a handy toolbox. «- §0.00
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Grane Means
on tImSImt nrﬂlﬂ

If your car or truck lacks the power or
responsiveness you need for work or fun,
Crane camshaft technology can add
some real sizzle to your V-6 or V-8 engine.
We make special street and off-road cams
that add significant power and torgue to
stock engines without sacrificing a
smooth idle or good fuel economy. And if
your engine is modified, we've pot a cam
]r}mﬁ'le that will help you get the most

rom your other performance T

I

105 Chevy Dyno Engine

1. =hak
P o e ¥ v WO 0 WY

accessories

For example, on the Dyno (see chart)
our mild HMV*® 260 Hydraulic cam
made 33 additional horsepower
in our stock 305 Chevy engine
while significantly
broadening the torque peak.
It means you'll have a much
more powerful vehicle for
fun on a twisty road,
a heavy load or “four-
wheeling it" to your favorite
hunting spot.

Crane cams are precision built to
exacting standards that far exceed your
original equipment camshaft. Most carry alimited, lifetime warranty and
they can be easily installed by any competent mechanic or experienced do-
it-yourselfer. And it won't eost you any more than a stock replacement —
plus, you'll get thousands of miles of added performance and driving
pleasure, There is a quality Crane camshaft available for virtually
any street or off-road application. Contact your local auto parts professional
or call our Tech Help Line at 904-258-6174. We'll help you get the
horsepower, torque and crisp throttle response of yesterday with the
Crane technology of tomorrow,

Crane Max Velocity™ Cams Matched Set now
available at a great price — and warranted for life!

Crane Cams powered
Bifl Elliott s record setting
Thunderbird to Daytona 500 victory.

Crane Max Veloeity™ Cams
@ - - are now available in a special
m matched set including

e SRS S Nuu—— camshaft, hydraulic lifters,
oa— - Super Lube® Break-In
Concentrate, Assembly Lube,
hardware kit and installation instructions. You get everything you need to
bolt in some serious Crane performance at a that saves you more than
15% over the same components purchased separately. Plus we back the

Matched Set with a Limited Lifetime Warranty. (See package for full details)

Consumer direct — Matched Set Camshaft & Lifters pn 118802 — suggested
reazle — $180.32. Add £10.00 handling. Send certified check or money order to

Crane Cams, Ine., Dept. PM,
' RANE
ains-°

Beach, FL 32014. Tech help:
H04/268-6174." Not legal for
If we build it, you know it's right

gale or use in California on
pollution-controlled motor
vehieles"
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and water. If you use vertical cleaning
strokes inside the car and horizontal
strokes outside, you can tell immediate-
ly which side of the glass any remaining
streaks are on

Treating stains

The “problem” part of getting an interi-
or clean is removing staing from cloth
upholstery,

Tough stains are those made by food
or beverages. Tougher stains are thoze
made by petrolenm (grease, oil or tar)
and by almost-indelible products such
as lipstick, ink and erayon.

To get out a tough stain, use furni-
ture upholstery cleaner, You get this in
a supermarket, Pour some of it on a
soft-bristle brush or sponge and apply
cleaner uging a cireular motion until the
stain disappears. Start in the center of
the stain and increase the diameter of
the swirl you make until the brush or
sponge overlaps the outer edges of the
stain, Then rub the area with a water-
dampened cloth. If some stain remains,
repeat the procedure,

To treat tougher stains, buy a spot-
lifter or stain remover in a supermar-
ket, auto parts store or new-car dealer.
Read the label to make sure it will
handle the kind of stain you want to get
out. Most products come in spray cans.
Hold the can 8 to 10 in. from the stain
and give it a spritz. Leave it alone for
five minutes. Most spot-lifters form a
white residue when they've done their
Job and are ready to be brushed off with
a bristle brush or vacuumed.

If any of the stain stays, take more
drastie action. Saturate a eloth pad with
the spot-lifter and press it on the stain,
Then, using circular motion, rub the
area to work the cleaner into the eloth,
Rinse the spot with clear water.

Repairing velour

Car owners may be faced with cigaret
burns or tears in upholstery. Vinyl
repair kits have been available for a few
years, They'll let you copy the “grain”
from an undamaged arvea of vinyl and
use it for matehing the repaired area,
You can even match colors. Now com-
panies are coming out with kits to meet
a growing demand for patehing veloor,
One huge kit is sold to professional
upholstery repairmen by Auto Velour
Ine., Box 553, Ozona, FL 34265,

Az this was being written, a small-
gize kit to make a 1-shot repair was not
available—only the large version (cost,
about $300), which contains a variety of
colors. The president of Auto Velour
Ine., however, indieated that hiz com-
pany would have small 1-color kits for
do-it-yourselfers in auto supply stores
by the time this article appears. The
intended price is under $10. You might
want to check this out before going to a
professional shop. ™
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Americas New Symbol
O ugmese”

One look at Cub Cadet and you'll discover, like
millions of other homeowners, why a Cub Cadet lasts
so long.

Cub Cadet's durability starts with a powerful direct
drive transmission thats designed tough, like a farm
tractor, to tackle the demands of plowing, tilling,

Oy Il\g. STowl ilruwing ﬂ“d More,

There's also a cast-iron [ront axle that absorbs
stress and strain, a twin channel steel frame for solid
support, and your choice of single and twin cast-iron
cylinder engines ranging from 12 to 20 horsepower.

Cub Cadet goes a long way on convenience, too.

Hydrostatic drive provides an infinite speed range
without clutching. Hydraulic lift and electric PTO
operate attachments effortlessly. And power steering
makes mancuvering around trees and shrubs casier
You'll also lind a wide varicty of optional attach-
ments including smooth cutting 387 447 50" and
60" decks, grass baggers, snowthrowers. tillers
and carts
See for yoursell what makes a Cub Cadet garden
tractor America’s new symbol ol toughness. Take a
test drive today. Simply check the Yellow Pages for the
Cub Cadet dealer nearest you.
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Caretful inspection
and quick action is the
key to staving off

the ravages of rust.

elieve it or not, yvou should

start eleaning the cutside of

your car by letting the en-

gine run for five minutes,

then turning it off. Now,
hose down the body—not to wash off
dirt, but to get the body slick so dirt
that may accidentally splatter as you
deprease the engine won't stick. Wet
the windshield, too, That's the first
thing that professional detailers do be-
fore they start sprucing up the exterior
of your ear,

Now, remove the battery and air
cleaner, if the engine has a carburetor
or throttle body. Cover the carb or
throttle body with plastic wrap. Also
cover the distributor and sparkplug
eables, electrical connectors and wirea.

Forward march
Working from the rear of the engine
compartment forward, spray engine
degreaser on the firewall, fender wells,
battery tray, warm engine block, hood
hinges and underside of the hood (re-
move the hood insulator if possible—if
not, skip the hood). Let the cleaner do
its work for the length of time recom-
mended in the instructions, usually at
least five minutes. Then, hose it all
down.

If a second treatment is necessary,
fine; but chances are only a film will
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YOUR BODY

remain. That’s where a wash mitt
comes in handy. Mix a liquid dishwash-
ing detergent with water, saturate the
mitt in the solution and wash down the
engine compartment. This will get rid
of the film. Then rinze again. To really
make that engine compartment spar-
kle, do one or both of the following:

® REepaint the engine to its original
color with a fire-resistant paint that you
can buy in an auto parts store.

® Give fender wells and firewall a high
gloss by treating them with a liquid
furniture polish. That's how Doug Wil-
son gets his customers' engine-bay
sheetmetal to sparkle.

Dealing with wheels

Use mag-wheel cleaner if you have mag
wheels, plain wheel or an all-purpose
cleaner if vou dont. Spritz the stuff into
recesses you ean't get your fingers into.
Then, wipe off the wheels with a rag
and use a toothbrush to reach into
cavities.

Incidentally, watch it with mag-
wheel cleaner. Avoid getting it on plas-
tic, such as wheel emblems, or paint or
a polished wheel rim. It's 4 lot stronger
than most other cleaners and may cause
discoloration.

Finish up down below by cleaning
tires with an all-purposge or whitewall
cleaner, Don't apply tire dressing vet;
gave that for last, Otherwise, soap and
wash water may undo the dressup work
you've done.

Bugging out

Give the body a walk-around, looking
for spatters of tar, road grit and bugs.
Remove with bug and tar remover. Bug
splats often look like chipped paint, so
don't be fooled into ignoring them. To
be sure, treat everything that looks

suspicious. If the cleaner removes the
stuff, it's bug residue—if not, it's a chip
you should touch up with paint.

Wet the body again and use a mild
liquid dishwashing agent mixed with
lukewarm water to wash it. This time
concentrate on getting off dirt. Then,
let the car air dry or hasten the process
with a chamois. Either way, the tops of
body-side molding strips, window
frames, taillight housings and any place
elze where water may be lying in a
puddle needs special treatment. Make
sure to wipe these areas dry. If you
don't, the body cleaner vou apply will
become gooey muck when it mixes with
water,

Calling Dr. Clean

Now comes the major operation, and it
requires good judgment as well as mus-
cle. You have to select a polishing
agent. Agents fall into three categories:

1. A liquid polish or cleaner—This is
mildly abrasive and should be used if
paint isn't chalky.

2. A polishing compound—This is
moderately abrasive and should be
used if the paint has a chalky plaze.

3. A rubbing compound—This is
highly abrasive and should be used on
badly chalked paint as & last resort to
restore gloss. If this fails, the choice is
to ride around in a ear that looks like a
school blackboard at the end of the day,
or Lo repaint the car.

Selective treatment

You may find that a liquid polish is
adequate for parts of the ear not sub-
jected to direct rays from the sun
{(doors and sides of fenders), while a
polishing compound has to be used on
the roof, tops of fenders, hood and
trunk lid. The point is Lo use the least
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YOU MIGHT SAVE $2.00 TODAY BUYING AN
OFF BRAND VALVE COVER GASKET...
AT 3,500 MILES IT COULD COST YOUA BUNDLE!

The money you might save buying anoff-  FEL-PRO BLUE STRIPE VALVE COVER GASKETS:
I iice ass ﬁﬂﬁ“{g;ﬁ'ﬂ; + Made from high-qualily materials for a better seal
and possible Lookfarthe  * Free of voids (holes) that allow oil leakage

Blue S‘Iripes on FEL PRO Valve Cover . ;
B R v Coxer « Excellent flexibilty, won'tbreak in handling.
Do the job right, do it once—buy where FEL-PRO quality sealing produsts are sold.

“Get the complete story from the #1 gasket manutacturer
FREE! 50w the value of brand name gaskets benefits you”

- .‘.

maIL T0: FEL-PRO INCORPORATED
7450 N. McCormick Bivd., Box € 1103, Dept. No. PM-587, Sioke, IL 60076

FELPRO
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Adoness
City. Staiw Iip
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Train for the Fastest Growing Job Skill in America

Only NRI teaches you to service all
computers as you build your own fully
IBM-PC mmpatlble nucrocﬂmputer

MNow you getitall | traning for America’s fastest
growing career opportunity. | training to service H
all computers  training on the newest total

computer system, the Sanyo RR0, vours to leep.
mmmmmrumrmu-m
compatible Sanyo Microcompu

mmHﬂlnudmLngHm{dhmdn-

an training as you sctually build the [atest

model Sanyo 880 Series computer from the d,

keyboard up. [¢'s fully 1BM PC compatible end, best of
all, it runs programs almost twice as fast ss an [BM PC.
As you assemble the Sanyo R0, you'll perform demon
strations and experiments that will give you o total
mastery of computer operation and servicing tach-
niques, You'll do programming in BASIC language—
oven run and interpret essential diagnostic software.
Learn at home in your spare time

You train in your cwn home st your convenience, I
backed at all times by your N instructor and

the entire NR salfof educators o suppert people. |
They ‘re always ready to inswer your questions ind to l
igive you guidance and special help wherever vou need it.
100-page, free catalog tells mare. . send today || A=
Suﬂﬂhﬁqmtndly[mﬂﬂhlwutﬂq

that gives all the facts ahout computer training plus I
career training in other sectronics fields,

X

Send Coupon Today for Free Catalog!

m.ﬁ:hmf of Electronics
| McGraw il Education Center
1939 Wisconsin Ave., Washington, D.C. 20016

i
i
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abrasive agent you can get away with
on each individual body panel to avoid

| removing more paint than necessary,

There's danger when using a polish-
ing or rubbing compound of cutting
through the paint and into the primer.
Once this happens, the car is a candi-
date for repainting, If you don't re-
paint, moisture may seep through a
porous primer and start rust that will
eventually cause the paint to blister
and, if ignored long enough, to perfo-
rate the sheetmetal,

When you do polish, it's best to do the
Jjob by hand or to use a buffer/polisher,
also called an orbiter. The orbiter is a
power tool designed to provide the
safest way to polish a car—safest in the
sense of maintaining the integrity of the
paint. The tool, which costs about $150,
has a thick (about 3 in.) rotary buffing
pad with a large diameter (about 12
in.). The tool is designed to practically
force you to apply the entire flat surface
of the buffer to the car body with
relatively light pressure.

The problem with using an electric
drill or any rotary tool as a buffer is that
many who work with them hold these
tools at an angle to the car or uge too
much foree, “burning” the paint or rub-
hing through to the primer,

You can also polish by hand, which is
a long afternoon’s work and not as
consistent as uging an orbiter. You may
find orbiters at tool rental stores that
carry automotive tools. When the pol-
ishing phase is done, look for polish
residue caught in eracks around mold-
ings, lamp housings and gutters. Re-
move residue with a soft-bristle tooth-
brush, then apply wax to the body.

The best kind iz a paste wax. Only
ong application i8 necessary—two
won't get you any greater protection
than a single coat, which brings up
another point. Wax doesn't give painta
gloss—the polishing agent does. The
job of wax is to protect the finish,
Water forms nearly spherical beads on
a newly waxed car. As the wax wears
down, beads flatten out and get bigger.
When water forms quarter-size “pud-
dles," it's time to re-wax.

Final touch

Give dressy exterior parts their special
treatments, Use a vinyl cleaner on
vinyl tops, vinyl moldings, and ure-
thane or polypropylene bumpers. After
cleaning black plastic bumpers, try a
coat of black, wax-type shoe polish to
really make them stand out.

Sharpen up the black parts of tire
sidewalls with tire dressing. Clean sim-
ulated chrome with an all-purpose
cleaner. If “chrome” doesn't come out
sparkling, it may need a stronger treat-
ment. Try extra-fine steel wool that's
saturated with a liquid body polish, but
apply it gently to avoid seratches, P
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NOT A WAX . . NOT A POLY . . NOT A POLISH . . BUT AN CRYLIC

Plastlc Coat Your Car In

MIRACLE POLYMER ACRYLIC FORMULATION ACTUALLY RESURFACES
AND RESEALS IN ONE SIMPLE STEP. GIVES YOUR CAR “SHOWROOM"
BRILLIANCE THAT LASTS FOR THREE YEARS—GUARANTEED!

Put an end to corrosion, chalking,
rusting, dulling, and pitting of your
car's finish. GLO-SHIELD protects
r car's finish and restores it, too!
can bring back that new car look
in less than one hour with hardly any
effort at all! GLO-SHIELD revitalizes
and restores dull, oxidised finishes | .
just wipe on—wipe off! Do away with
compounding dead paint is chemi-
cally removed. GLO-SHIELD remaves
old waxes, tar stains, tree sap, road film,
dirt, bird deposits. grime, grease, gas-
oline streaks, rusting, even tarnish, I
depaosits a plastic film that fuses to the
surface and fills the pores to give your
car a hard, high lustre, mirror-like finish

NOTHING LIKE ANYTHING
YOU'VE EVER USED BEFORE
Don't confuse GLO-SHIELD with any
wax or polish, It is a clear, transparent
liguid that, after stripping old wax and
grimea, deposils a film similar 1o the
acrylic lacquer with which your car was
anginally painted. And, it works even if
your car was painted with anamal.
AND...NOTHING STICKS TO
ACRYLIC...nol Iree sap, nol road
salls, not grime or dift, nol bird drop-
pings, grease or gasoline...nol even
paint or acid rain.

All you do to keep the finish beautiful
is & light hosing . . . even a light rain,
and road dirt, salt and grime roll right
off, and dries streak-free. GLO-SHIELD
is detergent proof {OK in car washes),
contains no abrasives, invisible, non-
yeliowing, peelprool and crystal clear.

BONUS! GLO-SHIELD works its
magic on all painied and plated sur-
faces . .. chrome bumpers, mag
wheels, appliances, motor cycles, hi-
berglass boats, formica, marine hard-
ware, brass, plexiglass, stainless steel,
aluminum, elc

£ 1987 NC Corp.

BY Hll.l.lﬂﬂs

MAKES WAXES AND F'DLISHES

ROVEN BEST
OF CAR OWNERS!

-oHlELD.

OBSOLETE

WHY WE'RE NOT SOLD IN STORES
Retailers don't want products guaran-
tead jor 3 full years—They wanl car
products like polish and wax, that shing
good for a few weeks al best. . . sothat
Eu the consumes . . . will come
ack and spend again & again . . .
A CHALLENG

We challen . SIMOMIZ, TUR-
TLE WAX, RA L‘r. o any other car fin-
ish company 10 match our 3 YEAR
GUARANTEE . . . They won't. They
need quick sales—turnovers—not
ilerms thal last up to 3 years—like GLO-
SHIELD. Remember . . . GLO-SHIELD
is nod awax . . . not a polish . . . But the
anly true acrylic shield . . . that's guar-
anteed for 3 FULL YEARS! . . Weo've
made this claim for over 6 years , . .10
over 2 million satistied customers . . .
Ask your friend or neighbor who's used
it, and you'll gel the same answer . . .
“GLO-SHIELD IS IN A CLASS BY IT-

r

CREDIT CARD BUYERS.
e == SATISFACTION GUARANTEED OR MONEY BACK = === ==

GLO-SHIELD, pept. 323

postage & handling.

10-10 44th Ave., L.1.C., NY 11101

Please rush me GLO-SHIELD. | understand that if | am not deligh
evary way, | can return the unused portion for a pro-rata efund, exclusive

[] One bottie only $9.95 plus $1.00 pp. & hdig.
[ SAVE! Two botties only $18 plus $1 pp. & hdlg.

NOT SOLD
IN STORES

FOR ONLY

$9£

SELF T'S THE BEST .
GUARANTEE IT!

mm ACRYLIC IS THE SECRET! mm
* DON'T CONFUSE GLO-SHIELD ACRYLIC
PRODUCTS WITH IMITATIONS!
 NO RUBBING . . . NO BUFFING!
« CLEANS, COMPOUNDS. POLISHES, SEALS!
« USE ON ANY PAINT FINISH
= FAST, ONE STEF WIPE-ON, WIPE-OFF!
ACCEFTED & PROVEN FOR BOATS, TOO!
Desert Sunshine Labs reporis—es-
pecially effective in sall water environ-
ment—highly recommandad for usa on all

boats,
S N S

[}

| 3 YEAR GUARANTEE |

| 1t atter using GLO-SHIELD you |

| are not delighted, return unused |
portion, anytime up to 3 yaars, for |
a pro-rata produc! refund.

CALL: (718) 784-4005

. WE

a5

Enclosedis$ __ check or M.O.

OR, charge to my (] VISA [ MASTERCARD

Acct, # Exp
Mame

Address

City

State Zi

F_________

p
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TOOLS OF
THE TRADE

You can't do good work
without good tools.
One of them is a
service manual.

o a mechanie, “tools” fall into
two important categories:
“hardware” tools, the imple-
ments that actually do the
job, and “software” tools,
the books and other publications that
provide the information necessary to do
the job. To work on your own car with
any measure of success, you'll have to
stock your parage with some of both,

Strategies and instructions
There's no good excuse for a driveway
mechanic to be without the factory
service manual for his automobile. Gen-
eral auto repair manuals that cover a
variety of makes are less expensive
than several factory manuals if you
have more than one car to work on,
Motor Aufo Repair Manuals are avail-
able for domestic ($21.50) and imported
($25.50) cars and for light trucks and
vans (827.50) in bookstores or from
Motor Publishing, 556 West 5Tth 5t.,
New York, NY 10019. You can usually
buy the factory manual through your
car dealer's parts counter. For some
cars, more than one instruction book is
necessary to fully cover drivetrain as
well as body and electronics.

1 "Trouble tree,” found in service man-
uals, takes you to problem In fewest steps.
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EMGINE CRANKE, BUT WILL NOT START

NOTE: IF A TACHOMETER IS CONMECTED T0 THE TACHOMETER TERMINAL, DISCONNECT IT BEFORE
PROCEEDING WITH THE TEST

[ CHECK EPARK AT PLUG WITH 8T-125

| WHILE CRANKING {IF ND 5PaRs DN
| ONE WIRE, CHECK A SECOND WIRE

O SPAAK,
[ CHECK FUEL, SPARKPLUGS. ETC | [ EHECK NOLTAGE AT CHE TRIBLITOR BAT

| TERMIMAL WHILE CRAMSING
1

[ REFRIF FRIMARY CIRGUT
| T IGNITION SWITCH

7 WOLTS OR WORE

WITH IGMITICN O, CHECK,
“TRCH" TERMNAL YOLTAGE

UNDER * WOLT ¥ VORTS OR MORE ITI.‘.I1[I\UL‘IS !
REPLACE IGRITION [ CHECK, FOR SPRAR AT COL AEPLACE MODULE AND
OUTPLT TERMINAL WITH CHECK FOR SPARK FROM
| 57125 WHILE CRANKING COML A5 N STEP &

L[VIEW A}
=0 ¢ ==

[INSPECT CAP FOR REMOVE PICKUF COIL LEADE S\ETEH REPLACE iGH
| WATER, CRACKS FROM MOOULE. CHECH TACH COR ITTOO
| ETC. IF O, REPLACE | TERM. VOLTAGE WITH 904 5 FALATY
| ROTOR | "ON". WATCH VOLTMETER A5
| TEST LIGHT 15 MOMENTARILY
| COMMECTED FROM BAT. TO
| MODULE "G (SMALLY TERM
| (VIEW B) {NOT MORE THAN
5 SECIONDS
1
VOLTAGE DROFS
[CHECH, MODULE GROUND [CHECK FOR SPARK FROM COL WITH |
AND FOR OFEN IN WIRES | ST-125 A5 TEST LIGHT |5 REMCVED
FROW CAP TO | FRCM MODULE 6" TERMINAL
| DETREUTOR. IF O !
REPLACE MODULE =
N0 SPARK [SPHPK
P | b AP
IF MODULE TESTER IS REPLACE PCKUP COIL

[ CxECH 1GM. COIL GROUND CRRCUIT
| IF O, REPLACE IGH. CORL AND
LEF'HT STEP &

| SPARK | | MO SPARK

SYSTEM 0K COIL REMOVED 55 D8, REINSTALL
DRIGINAL CONL AND REPLACE MODLLE

IF 0K, REPLACE IGM. OO0
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The service manual
Most factory service manuals
begin with a general informa-
tion section, usvally with
charts that tell you how to
interpret vour car's VIN num-
ber. You'll be able to pinpoint
the specs of the engine in-
stalled, the plant at which the
car was built, and similar
data. Other charts interpret
body 1D plates with paint and
interior color codes as well as
trim levels. Other general in-
formation will inelude overall
gpecs, fluid capacities of the
various systems and even data
on bolt ID and torque. This
chapter should also show the
correct jack and lift points for
raising and supporting your
ear,

LENG-MORE WHE CLITTERS

HOSE CLAMP

or “no spark” you proceed on
to one of several “branches.”
Notice that every path even-
tually concludes with a repair
or with a “system ok.”

The third type of informa-
tion, usually at the end of a
service manual chapter, is on
repairs. It often doesn't in-
clude tasks considered simple
by professional mechanics,

The toolbox

How many tools do you need
to service your car? Frankly,
as many as you can afford.
Realistically, however, you
can get by with a fairly basic
get if you intend to do only
maintenance jobs. But if
you're going to perform com-
plicated repairs you'll need a

The general information
gection is often followed by a
maintenance and lube chap-
ter. Use this material in con-
Jjunetion with our car eare plans to tailor
the maintenance routines to vour spe-
cifie vehicle,

The rest of your service manual is
divided into chapters, each of which
covers one specific system, such as
heating and ventilation, or a group of
systems, such as emissions controls.

Most manual chapters include three
types of information, First, where ap-
plicable, many chapters begin with a
short explanation on how a particular
gystem operates. This information can
help when it comes to making logical
decisions about the possible causes of a
given problem.

Next comes diagnostic information.
This troubleshooting material can be
very general and somewhat brief or it
can be ineredibly specific and detailed.
Typical of the first kind of diagnostie
directions are those for engine mechan-
ical diagnosis. Here you'll find lists of
possible causes that relate to a symp-
tom. For example, in the 1985 Celebri-
ty manual there are eight potential
problem areas listed under the heading
“Excessive 0il Logs."”

Much more complicated are the diag-
nostic procedures for driveability prob-
lems. Some makers, such as GM, in-
struct you to begin the diagnosis of a
driveability problem by triggering the
diagnostic mode of the computer sys-
tem. You progress from there to trou-
bleshooting individual systems with
test lights, chmmeters and the like, and
sometimes finish up checking symp-
tom-organized lists of possible causes,

Other  manufacturers, notably
Chrysler, begin diagnosis of computer-
controlled engine driveability problems
with visual checks. In either case, you
have to read the manual material care-
fully and do things in the right order.

POPULAR MECHANICS ® MAY 1987

2 Pliers are handy for many speclalized jobs. Just don't use
them when what you really need is a wrench or socket.

The procedures work on a process of
elimination basis. If you don't begin at
the beginning, you throw the whole
diagnostic plan out of whack.

At some point, the troubleshooting of
complex systems is sure to include a
diagnostic “tree diagram” (see Fig. 1)
To follow our example of this type of
diagram, you obviously begin by per-
forming the test in the box at top, Then,
depending on whether vou find “spark™

lot of special tools, many of
them designed to do just one
specific job.

Plier tools
From among the vast number of plier
tools, you'll need at least three basic
types: a conventional slip-joint plier, a
pair of side-cutters for cutting and
stripping wire and—among many other
uses—prying out eotter pins, and a pair
of long-nose or needle-nose plicrs,
Onece you have the basic three you'll
eventually want to expand your plier
drawer (Fig. 2). You might first add a

127 SPEED WRENCH

E- * sk |a
112 RATCHET WRENCH

= = — i
| 112* FLEX HANDLE
112" BREAKER BAR

RATCHETING FLEX HAMNDLE

38" FLEX HANDLE
L JORNTS 114" RATCHET
—=
[ 1497 DRIVE HANDHE
118" EXTENSICN 114% FLEX. HANIDLE

3B RATCHET WRENCH

d

38" EXTENSKONS

)

3I8™ SFEED WREMCH

3 Whether you need to turn sockets fast. really tight, from an odd angle, or from far
away, there's a speclal ratchet, extenslon or handle to do it.
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AMERICAN DESIGN COHPOHENTS"

“The Source™ af the

alectro-mechanical components
for the habbyist.

W e warehouse 60,000
iteims at American
Design Components — ex-
pensive, often hard-to-find
components for sale at a
fraction of their original cost!

You'll find every part you
need — eithar brand new,
or removed from equipment
(RFE] in excellent condition,
But quantities are limited.
Order from this ad, or visit
our retail showroom and find
exactly what you need from
the thousands of items on
display.

OpenMon. - Sat., 9-5
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B-POINT | 2-PONT

§.POHNT - POIMT

4 Twelve-point sockets will fit hex and
square nuts. However, they have a ten-
dency to round off tight hexes.

locking-plier, the most common type is
sold under the Vise-Grip trademark.
Among many other possible uses, this
tool can be clamped tightly around a
stripped bolt for removal or it can be
used to hold parts in place for welding,
Lineman's pliers with insulated handles
are useful for various electrical-system
chores. Water-pump pliers offer nearly
parallel jaws and lots of leverape, A
second pair of long-nose pliers can be
sharpened for service on snap rings, or
special snap-ring pliers are available as
well. Small side-cutters can be of use
when working with delicate compo-
nents. Hose-clamp pliers are grooved
to grab the spring-type hose clamps
that are standard equipment on many
cars, Wire strippers/terminal ecrimpers
{not pictured) are very useful pliers
with a row of split cireles on the jaws for
stripping wires of various gauges and a
special erimping area behind the jaws
for attaching solderless wire terminals.
Tin snips, available for cutting left-
hand eurves, right-hand curves and
straight cuts, are a necessity if vou're
going to do serious bodywork.

Screwdrivers

For servicing today's cars, you'll need
an assortment of flat-blade and Phillips
screwdrivers in various sizes. You'll
ruin a lot of serewheads if yvou use the
wrong-size driver. In addition to vari-
ous-sized tips, vou'll need some variety
in handle lengths. Cheap serewdrivers
are not well suited to driving screws, so
buy high-quality tools that will not
distort the screwheads.

For most cars you'll also need a
couple of Torx-style screwdrivers, dis-
tinguished by their G-point drives. On
some cars, you'll need this type of
serewiriver to replace a headlight bulb
or zeatbelt housing.

Qur favorite serewdriver is a high-
quality, flexible-shaft ratchet job with
interchangeable bits of tool steel, The
extra bits fit in the handle, and are

POPULAR MECHANICS = MAY 1987

Take Our
High-Performance
Compact For A Spin.

It gives you everything a high-performance

compact should: abundant power, smoath
handling, superior maneuverability—
you can even shift into reverse. And it’s
almost impossible to stall.

A Bosch Mighty-Midget® variable
5 reversing drill is the one tool you
nﬁfm take mﬁwer}r drilling job armﬁd
your home.

Its unique permanent magnet
motor puts out far more hole-drilling

torque than the wound field coils of reg-

ular drills. More torque not only makes
drilling easier for you, it requires less
gearing-down. So all that power can come
in a compact, light-weight, easy-to-handle

. And heavy
mgs let you push your Mighty-Midget
drill hard —without the worry of buming

it out.

duty armature wind-

Of course, a %" or " Mighty-
Midget drill will do a lot more than drill
holes for you. Add Bosch accessories to
grind, sand, drive screws, strip paint, even
wire-brush rust.

Get professional quality perfor-
mance and the value of a Mighty-Midget
drill, from Bosch. Ask for them where
pro tools are sold—see the Yellow Pages
under “Tools— Electric” for your nearest
Bosch Power Tool Distributor, He can let
you test-drive other Bosch Toaols, too:
sanders, routers, saws and lots more to
complete your power tool line-up,

BOSCH

“Quality You Can Hold On To.".

©FAT Robert Bhosch Posser Tood Corportion
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MAKE YOUR CARS &
ENGINE WORK BETTER-
LAST LONGER-WITH Tuloil

R‘ 5 \ . . .that Tufoil® is
“E f better than other
lubricants. . .the list

ey

1. Fead tex far the National Bumas of Standands data

2 Sa U5 and a numbe ol lomgn palents have hesn awarded in Fluoramics
for Tudl® Mom are pending

1. Independent lzboralory 1Bs1s inmughoul the couriny and hrsughoul he
world have proven Tutoil's clams of making your car's engine aum batter,
St COnkr

4 |n Canada gowernment tests show A beg mprovement i low iempennm
Marting lor gas and deseal engines wilh Tulol® {5% el savings)

5 In Rustralia, nessarchens a1 the Ueeeersity of New South 'Wales mporied
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T

—youllspendlessto
run the car you now own.

Here's How Patented Tufoil Technology, using
PTFE increases engine lile . . . does much more!

How? By dramatically reducing your enging's intarnal frickion and
pperating temperature, Now ywou can get much longer life from your car's
engng and save hundreds on gas. Many Tufoil cusiomers are
reporting astonishing perlormance resulis!

JUST WHAT IS TUFDIL?

AND HOW DDES IT WORK? J%ﬁ:' 3 Tuedl zawings of up i Th
TUFOIL is an exacting formula of synthetic and mineral oils— #Bapr, wmtﬁggmme”mﬁ“mmrw 2 i

combined with friction modifiers and particles of PTFE—the [ Binig, 5, 0
slipperiest substance known 1o man, Commanly called Teflon or "“la-, ™
Fluon, its particles are so small they'll pass right through -pﬁ?w‘ﬂ.l. 4
your oil fitter—1o form & protective coating over all your . -
enging parts. TUFOIL will mix with, and improve: the G I
perlormance of any motor oil you are presently using. %
cutting friction to the lowest level of any known lubricant!

The U5, Mational Bureau of Standards tested TUFDIL on

their 4-ball tester and found it has a surface Irigtion of 029

The publizhed valee for Teflon is .04 so TUFDIL is testing

In Tenas, SUtionary engmes used 10 pamp natural gis ane lasting mens
mhnnlwmmmm'ﬂmﬁnmmw'u
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10 We've bad many cusiomers bl us Tufal® gives asionishing improsaments.
1 thedr engines. Dhed the ke ol youd s, This tramlites info Sheusands of
dellars saved and fens of Bousands of exia miles added

slipperier than Teflon! Mos1 englne wear and damage occurs during starting. lllf.lvmhr ... when you shut your engine down
. This is where Tuloll makes o giganiic differsnce. on @ hol summer day, particularly after a \umpike
Tuloil® technology works . . . here's more proof! Driving causes only a small percentage of  fun, it often hard to star. Hot parts expand and

the wear on your car's engine; much occurs pinch together. TUFQIL's super low friction helps
during starting—that crucial “oil-less” period ;‘W et e Aty imn.-m1 w”“ml'nnﬂ:'_“
- S before your il has circulated sufficiently to diiﬂ?ﬂ;;mﬁgl and indnpgnuw lab tests in Mich-
p'::‘ P-\;'l MECHAN red wark. With Tufoil, Intemal engine parts are igan vesify improvements when TUFDIL is used.
PO TuAoiL M protected even while the rest of your car's oil  Cranking speed for gas engines improved 6,1% .
15 still settled down in the sump diesels 9.6% . . and a 5% fuel savings 100. Six
1.5, patents so farl M iV
Taloll pratacts yoar sngiee best, I's the moet sophis- v e::e:n = 50 far! Make winter and summer driv
licated engine lubricant ever developed for your car,

You'll eel your car respond better, stan TRY AN 8 OZ. BOTTLE OF TUFDIL
quicker, accelerate faster, climb grades more FOR 30 DAYS OR 1000 MILES
easily, idle smoather . . . and you'll notice the I you'ne not satisfied, simply send us proof of

. results the first time you use it Tufoil js the ~ Purchase with a note and we'll refund your
Home Mechanix says. “'One PTFE additive, TUFOIL, has next best thing to enging insurance! money immediately—no questions asked

undergone lield tests and has sclentific evidence backing Send for Tufoll today and prove 1o yoursell
its claims lor easier cold weather starfing and improved In amy weather, throughout thelr entine perfermance the amazing increase in your car's performance

lubrication and Tusl ecanomy. Othars da mat.” range, englngs with Tufoll run sasier. Fill in the coupon today. Or call TOLL-FREE
Tuloil's remarkable friction reducing formula will keep 1-800-922-0075.
Tutoil turns your molor oil inlo @ super lubricanl,  your engine temperature lower 1o prevent overheating i Maw Jerssy, call 201-825-8110.)
protecting all internal engine parts. SEND FOR FREE BROCHURE — 30 ANSWERS TO TUFOIL QUESTIONS!
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SPECIAL i rush my Tufoil order: Fluoramics, Inc. !
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5187 PLUG SWIVEL-HEAD SOCKET.

FLEX-HEALD RATCHET

W,

5§ Swiveling
wrenches with
sparkplug sockets fit cramped engines.

available in every size and stvle you
might need. Angle serewdrivers, witha
tip mounted perpendicular to the shafi,
are useful for serews that can't be
reached with anvthing else,

Socket tools

Square-drive tools are probably the
most important for someone who in-
tends to service automobiles. To begin,
you'll need both ¥-in.-drive and Y%-in.-
drive ratchets and breaker bars (Fig.
3), at least one short and one long
extension for each drive and a complete
set of standard sockets for each. If your
car is fully metric, you may want to
purchase just metric sockets at fivst, If
your car includes both metric and inch

sizes, yvou'll need a set of each,

Ynu'l] need a sparkplug socket of
either " ein. or %-in. size. Don't just
use a deep- socket for this purpose,
Sparkplug sockets have a special rub-
ber insert to hold the insulator, helping
prevent breakage while giving vou a
means to lift the plug away from the
engine without dropping it.

A torque wrench is also a necessity,
as it should be used for everything from
installing wheels to tightening cylinder
head or manifold bolts. The most com-
mon and least expensive type has a
pointer attached to the drive head that
rests against a scale near the handle,
Maore expensive types replace the zcale
and pointer with a dial. A style used by
many mechanics has a rotating handle
with a scale of torque figures on the
tool. You dial-in the torque figure you
want by turning the handle, Then,
when you tighten the bolt, the wrench
will elick to signal you when you reach
the epecified figure.

Eventually, you'll want to add uni-
versal joints, which can be fitted at the
end of an extension; speed handles; T-
handles; additional extensions; and a V-
in. ratehet, extension and screwdriver
handle for smaller capscrews. Adapters
that allq:m. the use of %-in.-drive sock-
etz on Yo-in.-drive ratchets (or various
other combinations) can also be handy
at times, You'll want to expand your
socket set to include hex or Allen drive

CHSTRIBUTOR CLAMP \W/RENCHES

COMBINATION

OPEN-END-SOCKET COMBRIATION

&—L &——+1(C

I
4
O

RATCHE
OBSTRUCTION -~ "BOX - OPEN-END WRENCHES
WWRENCHES |\ WRENCHES

ADJUSTABLE WRENCHES

& Use adjustable wrenches as a last resart—they re hard on both the balt head and your
knuckles. Use the box wrenches whenewver you can for the same reason.
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30 Ways to Help
You Qualify for
the Job You Want

Free Facts about Career
Diplomas and Dagrees
Mow &l home in your spare
ftime, without Bny previcus
experience, you can train
tar a money-making career
.even get a Specialized
Associale Degree. Call or - -
send for free information on the career field that
interests you most and how 1o train for i

1-800-228-5300/ 7t

CALL AMYTEMRE—24 hosstS & diy. T Says & wiek
Mo cost Mo gbapalion Mo sakesman wdl vist

= [Jf MAIL COUPON TODAY == w— =

II | International Correspondence Schools
E Dept. PBSST,
l Tree lacis on how | can stedy &l home for the
carear | have chosen. Mo obligation. No salesman
l will visit, CHECK DME CAR :
ASSOCIATE 1N L]
I BUSINEES DEGREE TECHNOLDGY DEGREE
.| Bemness Managament 7 Mechanical Engingenng
oo in vl - Electnical Engreenng
 Butingis Management Techraagy
with pgsine in Fance ] Electromes Tachnoingy
I Compyter Programming 1 Econcian
| Ciignseo ] Pokoe S
" Micracompiter Regar 7 Smal Business Managerent
I | Al Mechanics ] 'Widife Foresiry Conseralbon
I |wﬂ-mmmw-u'1iwnup
Deafting (] Mnigrycle Aepaic
| [ Air Condifizning & ] Sar 11 g
iperation T ﬂﬂm
I [ Bectronecy :l'n'ﬂmnlrr L
Teavet
These courses are offered by 105 and Morih Asrenican Coreespondenc
Iﬁa‘m
HAME AGE
ADDRESS
Il:lﬂ"'!‘l'ﬂ'E.IIP
FPHONE NO. | I

PREVENTIVE MAINTENANCE

Every roof rises and falls with every
gust of wind up to 7/8ths of an inch
cracking seals and caulking causing
serious damage,

Just slip a lifetime Black Max vent
shield over it and forget it. Available at
substantial suppliers.

If no local supplier is available, mail
order direct: 14,95 each.

® Endorsed by many
Insurance Companies

® Guaranteed for 20 years

Also available with a SEARS
installed roof within the Detroit
Region in Michigan, N. Ohio and N.
Indiana.

Nevcoe Inc. (313) 399-7977
a04 E. 11 Mile Rd., Royal Oak, Ml 48067

HY-C Company, Inc. (314) 241-1214
2107 North 14th St, St Louis, MO 63106
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“GUARANTEED
FOR THE LIFE
OF YOUR CAR.
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THE WORLD'S FIRST SYNTHETIC WIPER.
Triphe blades are made from DuPont
MNordel*1he same malterial used in 50,000
mile radial tires, Tripledge wipers will never
tear, crack, spht, rot, dry oul or stick. Not
affected by ice, snow, blazing sun, smog or
road chemicals.

EASY, DO-IT-YOURSELF INSTALLATION.

Includes 2 complete units: High Quality Black
Metal Supersiruciures complate with Tipladge
Lifetime Wipers. They snap on in seconds.

CUSTOM FIT tor virtually every U5, and
import car, van or truck.

CALL TOLL-FREE 1-800-847-0653

PA resideris please call 1-215-638-8008 or send chick, money-order of card umber and expirabon | e ___
ate of your Visi or MasterCard. Crodit card numbars handied with sirict security b" 2

TRIPLEDGE WIPER CDHH. Dept. 9244 3165 Tucker Road, Bensalem, PA 19020

THREE WIPING
EDGES INSTEAI]
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We guarantee Tripledge Wiper Blades —
for as long as you own your car! No s
other wiper blade can olfer this guaran- 5}'
tee. If you are not completely salisfied =
you get your money back. ‘:_':{I

AIR-FLO DESIGN. Biades won't lift in
high winds, high speeds. 6 claws grip
firmly, distribute pressure evenly.

PATENTED DESIGN.

Protected by U.S. Patent 4473919,

PRICE PER PAIR ONLY

H.ﬁ
& Mandling

2=

- o e = e

[JYES!sendme _____pair of Tripledge ; e g;.ggg dnikang
Lifetime Wipers—the only wiper GUARANTEED | 5 7" g5s -
: 3 pr. $34.85 Save$4.00

for the life of your car. 4 pr. $45,80 Save$6.00
{Single Blades $6.50 sa )

MName e — ShShum '&1.35 lurﬁqn:#

Address 1 “""é?rfi?a& g:a:n]‘ o

City State Zip Ami Enclosed-
P Resagenis Aokl Saies Tav

VISA/MCH Exp. Date

Car #1: Year Make Model

Car #2: Year Make Model

Car #3: Year Make Model

Car #4: Year Make Model
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sockets, sockets for large slotted
BCIEews, dt't'p—ﬁt-ll sockets, universal-
joint “swivel” sockets, and Y-in.-drive
sockets, all in both inch .m:l metric
SIzes,

You'll alse want to supplement vour
standard 12-point sockets with some 8-,
B- and 4-point sockets (Fig, 4). Six-
point sockets are needed when you
have to loosen a bolt with rounded
corners where the 12-point might slip.
Our ¥ein.-drive deep-well sockets are
of the G-point type. Thick-wall B-point
sockets (usually black for identification)
are available for use with impact
wrenches. Eight- and 4-point sochets
are for removal of square plogs. If you
have the B-pointers, you really don't
need the fours,

7 Turn one flat, pull
back, turn again, and
you can really movel

If you can’t reach the sparkplugs on
vour engine with a conventional plug
socket, extension and ratchet, you may
r:m-:l either a swivel-head plug socket
or a Vie-drive ratechet with a jointed hand
that can be rotated to a different angle
in respect to its handle (Fig. 5).

Wrenches
A basic set of combination wrenches
—box at one end and open end on the

| other (Fig. G —will get vou started in

this department. Use a box wrench
when you don't have clearance for a
socket. Open-end wrenches are really
only suited to running down a bolt or
bae king it out, as they slip guite easily,
ruining both the bolt-head and your
knuckles.

Fig. 7 shows how an open-end
wrench should be used, handle angled
away from the direction of rotation,
Onee the bolt is rotated, the wrench is
slipped off, slid around in & counter-
clockwise direction and reinserted,
Onee you've practiced thiz technique,
an open-end can be used to turn a bolt
very quickly. When loosening a fasten-
er with a combination wrench, break it
loose with the box end, then flip the
wrench around and run out the balt
with the open end.

Onee you have a basic wrench set,
yvou'll want to expand with some other

POPULAR MECHANICS = BAY 1987



Your guide to every-
thing that's new in elec-
tronics, computers and technical
education. Over 400 items. Discover
fascinating kits to build, enjoy and learn
with, as well as assembled high tech products
for home, business and hobby.

‘Get our .
famous High Tech Catalog

[ S S S S S S S S S S S R S — —

Heath Company
Dept. 017-534

Benton Harbor, Michigan 49022

MAIL COUPON TODAY and receive the latest
issue of the Heathkit Catalog free of charge

Name __

Address

e T P

Cnmpun? CL-7B3DR3
A 'subsidiary of Zenith Electronics Corporation

. — ——— —
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Just imaging yourssll in the cockpil of your can porsonal
helicopier® A Relicopher thal you can actually AFFORD (o
OWHN and FLY? The RoiorWay Exec is revolulsanary if da-

. incorporabing siabs of ike ert features Townd i Rl
coplers costing 10 bmes as much, yed i Sa8le foF less than
tha coat of & lusury Sparis il Find aul mora! Order our
updated mlarmalion packat ar “THE EXEC EXPERIENCE
wden tape 18 a0 action blisd hour long production packed
with imformation, sducaton, hitomeal Aviation foatage and
Might manouvers akong with & dynamic sound track!

I paur bemutihully illusbrten nformanon pacion you 8 lind
an exciling full color brochune, & slep by shep descriplion
al ihe Rolorday program, J-view driwings, 3 lold out wall
posinrs, pricing delasts snd & speciad offer A1 lasl  your
own affordable helicoplerll  order your Wideo Tape or
Indormarion Peckel today!®

Credit Card Customers—To Order Package
CALL TOLL FREE MOW!

. LS (Alaskn, Hawan, and (he Wirgin lslanos)
1-800- 30 5-0080, Oparabas 169 TELEX B83-8050
.I Chargs io ME, Visa, &m Ex_, Exp. Date
| - - L ——
. Sand me the fems cheched Balow,
“Yighen Laps @vailable oversoas
— THOUR VIDED TAPE & INFORMATION PEG.
l — Specity. VHS Bota §50.85
Widaa Tapas Cnly £40 55
. information Package Only §12.00
Aripana resicdens Add 6'5% sales tax
l {Owerseas orders add $10.00 postages)
HAME . e | P S
B sus occue —=n E
ADDRESSE - —_
. v | g STATE TP
l ROTOR WAY AIRCRAFT, INC. Ll

Ta11 W Galveston, Depd. TPMS, Chandler. AZ B5396
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DATSUN = SAAB » MERCEDES BENZ

FACTORY REPLACEMENT
TURBOCHARGERS

(Exchange)
NEW OR REBUILT
ALSO AVAILABLE:
REPLACEMENT CARTRIDGES

Bearing Housing = Bearings
Seals and Aolation Pars

REBUILD KITS

Bearing » Soals « Gaskels

HOP UP KITS

Boost Regulator = Waler Injection
Boost Gauge

INTERCOOLER KITS

Intarcoolar = Four Silicona Turbo Hoses

DEALER INQUIRIES WELCOMED
Mat legal for sale or use on any pollution-
contiolled molad vehicle i California
CATALOG AVAILABLE, SEND $3.00 TO:

TURBO CITY INC.

1201 W. Katella Dept. PM
P.O. Box 6010 = Orange. CA 92667

14) 639-4933
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| a screwdriver—use a puller. Nut

BALL PEEN

PLASTIC TIF

8 If you're looking for a claw hammer, It
belongs in the woodshop, not the garage.

types. Those that have a box on both
ends generally have a greater offset
than the combos, making them useful
for certain problem areas. Both box and
open-end wrenches are available in a
variety of lengths. You'll also find box
wrenches shaped like a crescent for
inaccessible bolts, box wrenches that
ratchet, and sockets attached to a han-
dle with an open-end opposite. We fre-
quently use a very thin open-end “tap-

GEAR PULLER

GEAR PLILLER

pet” wrench for any double-nutted bolt
or stud or in tight spots,

You'll also want tubing wrenches
(not pictured} which are like a 6-point
open-end with one side missing. Onece
glipped over a tube, the five remaining
points of the wrench can loosen the soft
nut on the end of the tube without
rounding it off. Special L-shaped box
wrenches that can be driven with a
ratchet are available for loosening
hard-to-reach distributor clamp bolts,

You might be better off without ad-
justable crescent wrenches, as these
tools are most likely to round-off a
hexhead. But it's good to have a couple
of them around in different sizes for
those times when you have to turn a
simple-to-reach, not-very-tight bolt,
the size of which you are not sure,

Hammers

Hammers must be used with great
restraint when working on a complicat-
ed machine like an automobile. But you
will need one from time to time (Fig. 8).
Begin with a ball-peen for tapping your
drift or making a eenter-punch mark,
and supplement it with a rubber mallet
for banging things into position. Even-
tually, you'll want to add a brass ham-
mer for driving lugs into hubs and
similar tasks. A plastic-head hammer is
useful for dislodging somewhat delicate
parts. Finally, you'll want a good hand
sledge to drive a large chisel into a large
rusty nut.

You'll want to have some chisels,
punches and drifts that you ean hit with
vour hammers. If yvou work on cars
regularly, you'll undoubtedly have to
chisel off & rusted nut or bolt before
long, probably on a shock absorber.
Dirifts are used for removing pins from
shafts, studs or hubs. A center punch is
necessary to provide a spot to start a
drill bit in steel or aluminum,

You'll need only a couple of files at
first. A =mall ignition-point file is good

BALL-JOWNT SPREADER

9 Don't even think of prying off a
pulley or harmonic balancer with

splitter is great for exhaust nuts.
Ball-joint tool Is affectionately
known as a “pickle fork."

MUT SPLITTER
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When the End of the Road 1s just the Beginning.
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High Performance Communicatons, The Pro Senes by Uniden.

From the company that leads the wodd in mdio
communications rechnology comes the next logical
step in the evolution of the CB radio, the Pro Senes
by Uniden.

The Uniden line of Citizens Band Radio Trans-
ceivers is the most extensive in the industry roday.
Melding oday's lifestvle with the batest audio fes-
fures, precise engineering and contemporary styling.
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Styled o compliment other mobile audio equip-
ment, the Pro senies renders all other CB's obsolete.
Fom the feanme packed PRO 540e w the 310e
handheld there 5 no better Cinzens Band Radio on
the marker woday.

Uniden Pro Series, a new generation of radio
transceivers to ensure that when you're out, you're
never out of rouch.
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for cleaning up sparkplugs or even re-
pairing the threads on a small serew,
One medium-gize flat file will also come
in handy for smoothing rough edges or
flattening slightly distorted surfaces,
Later, you'll want to add a rattail for
smoothing out holes and a 3-sided file
for petting into corners, A hacksaw and
a couple of high-quality, fine-tooth
blades will come in handy if you have to
shorten a bolt or fabricate a bracket.
An assortment of tool-steel high-
quality drill bits and a Y-in. or %-in.
chuck electrie drill is also necessary.

Pullers and pluckers

Hub pullers, nut splitters, gear pullers,
pickle forks and other devices of this ilk
probably won't be purchased until you
need them., Sconer or later you will
undoubtedly want them, however.

A good 3-pronged gear puller (Fig. 9)
can be used for removing a variety of
hubs and gears. This tool is available in
several sizes to suit various applica-
tions. A puller with slots through which
bolts can be inserted is useful for re-
moving any type of hub with threaded
holes, such as a steering wheel hub or
engine damper pulley. Various other
pullers, including slide-hammer devices
for removal of rear-drive axles, are also
available. Some of them can be rented
for one-time use.

A nut splitter is a good substitute for
a chisel when you have to remove a
rusted nut. A ball-joint spreader and
rod-end separator, commonly known as
pickle forks, are necessary for suspen-
sion-system  work. The ball-joint
spreader has the wider slot between its
prongs.

Oil thll'lgl' and lube tools
An oil filter wrench is, of course, an
abeolute necessity for any driveway
mechanic. Before you buy, make sure
you get one that will work on your car,
as there are numerous types available
(Fig. 10).

Most of the long-handled metal-band
jobs work great where there's room for
them, but on most cars there isn't. The
best of these are adjustable for differ-
ent type filters.

A handy oil filter wrench is the type
that has a sturdy nylon strap attached
to a piece of square tubing with a Y-in.
hole down the center. The strap is
placed over the filter and the tubing iz
rotated counterclockwise until the
strap snugs up. Then a Yin. square
drive extension and ratchet are used to
continue rotating the tubing until the
filter is loosened.

In addition to a filter wrench, you'll
want an oil-can spout, if you can't get oil
in plastic bottles with built-in spouts.

Precision tools

Every home mechanic should have at
least a good pair of vernier calipers for
determining the size of pins, bolts and
other similar items as well as a set of
feeler gauges and a wire gauge for
checking sparkplugs. If you're going to
rebuild engines, you'll need much more,
including micrometers, snap gauges, a
dial indicator and magnetic base, a
depth mierometer, and—ideally—a
dial-bore gauge, A good ring compres-
sor will also be needed for engine work.
The best type is a tapered sleeve for
each bore size. If you plan on assem-
bling ecylinder heads, you'll need a
valve-spring compressor,

The dial indicator and magnetic base
are probably worth having even if you
never touch the inside of an engine as it
is useful for gauging a lot of different
things, such as ball-joint wear and even
wheel-bearing adjustment.

Other good stuff

Sooner ar later you'll want to investina
battery charger. A small, 10-amp job
can bring a partially discharged battery
to full charge in a few hours. You'll need
at least a G-amp model for decent per-
formance. In addition, you'll need a
battery post and terminal cleaning tool.
You can use a knife for this job, but the
special cleaning tool is inexpensive and

“IF YOUR VEHICLE’S PERFORMANCE
MEDS A BOOST, I'D SUGGEST
EDELBR 0 CK Spring is the time for car care.

This time go a siep beyond your usual tune up. Go afier the
added power and better mileage you've always wanted.
Go for an Edelbrock Performer intake manifold.
Swapping your stock manifold for an Edelbrock
manifold is a simple boli-on conversion. Performer

It climbs hills

off-roading and towing. They're stock replacements
that work in the street rpm range, off-idle to 5500
rpm, where your engine spends most of its time!
I've been telling my customers about Edelbrock
since I put one on my Suburban. The manifold gives
my engine power lo accelerate when it's towing.

to spare. I like the mileage it'’s getting too. I just
added Edelbrock's dyno-matched Performer-Plus
camshafi. Works even betier! So this spring, step up to

willingly now in 3rd gear with pedal

better performance with Edelbrock.”
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OVER 20,000 SOLD!

New Stitch Welder Tames

Sheetmetal Distortion

Simplifies Home Bodywork

With a little practice anyone can weld
automotive sheetmetal with virtually no
distortion or burn-through. The Stitch Welder
makes it easy 1o run a continuous weld bead
on quarier panels, body paiches, floor boards,
etc. If you've ever tried arc welding body
panels you know the high amperage output
plays havoc on thin gauge metal. Our new
Stitch Welder controls amperage to produce
professional, uniform welds similar to those
made by expensive wire-fed MIG machines.
Special Circuits Control

Arc Welding

By directing the arc welder's current through a
copper wound solenoid and diode the Stitch
Welder creates a unigue pulsing action. This
pulsed current produces an easy-io-control arc
necessary for clean, uniform weld beads on
sheetmetal. There are no buttons or triggers —
the pulsing action is automatic! All you do is
guide the electrode.

Welding with the Stitch Welder is faster and
easier than conventional stick welding. The
arc's self-starting, so there's less chance of rod
sticking. Once you strike an arc lay the mod on
the metal and let the machine do the work.
After some practice you'll produce welds
requiring little grinding or filling. Remember,
as with any welding tool the Stitch Welder
requires practice 10 produce good resulis,
We've included complete detailed instructions.

Our Customers Write:
“Before buying your Stitch Welder I was ready
o throw my electric welder in the frash. No
ictter how hard 1 iried, the amps could not be
set fow enough to prevent burning holes in the
shectmetal, [ now have a usable piece of
aqiimment thanks to vour Stitch Welder.”

A Wright, Penna

Attaches to Any A.C. Welder

The Stitch Welder's five-fool power cord
attaches to the electrode holder on any A.C.
arc welder (must run at 80 amps or less). Uses
standard arc welding rods up to 3/32° and
will weld down 10 22 gaoge steel and stainless,
The tool body is cast aluminum with a vinyl
insulated grip for positive control. Electrodes
hield with a set screw and can be easily
replaced. Tool designed for years of trouble-
free service. ALWAYS USE PROPER
SAFETY PRECAUTIONS WITH ANY
WELDING EQUIPMENT.

30 Day Shop Trial
Try the Stitch Welder for 30 days in your
shop or garage. If you are not completely
satisfied, simply return it for & full refund.
Order your Stitch Welder now for a head start
on body work projects. The Sutch Welder is
only $59.00 plus shipping. Available only
through Eastwood.

TO ORDER CALL TOLL FREE:

1-800-345-1178

For fastest service call wll-free 1-800-345-
1178 (in PA, 215-644-4412) and charge your
Stitch Welder 10 Visa, MasterCard, or C.O.D.
($2.75 additional fee on C.0.D.) Mail orders
USE COupon. & Copright 1955 The Esubill Group

Featured in
Hot Rod,
.Frhruﬁr_\.', 1986

Oastiwcod

[ oo ]
! CODE 1DITPMST |
! D Send me #4369 Stiich Welders

at $59.00 plus $4.95 shipping & handling

O #4372 Arc Welding Rods Dessgned for
Shectmetal, 2mm dia., special flux, 3 Ib, pkg
{approx. 120 rods) — $9.95

[ Send Free B0 Page Tool Catalog

Box 2946
Malvern, PA 19355
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does a better job. You'll need a timing
light to perform tuneups. If you're will-
ing to suffer, you can use the cheap kind
that attaches only to the plug wire. A
power timing light, which provides
much more illumination and is immea-
surably easier to use, costs about three
times as much.

And you can't get by without a minia-
ture analyzer, which includes a tachom-
eter, ochmmeter, volimeter, ammeter
and dwell meter. Use it for tuneups,
charging-system troubleshooting, gen-
eral electrical-system troubleshooting,
and a wide variety of other jobs,

A pood set of taps and dies is expen-

give but necessary when you have to
straighten out the threads on a mangled
bolt or elean the threads In a rusty
eylinder block. Finally, don't forget to
be nice to your tools. You don't have to
get into public displays of affection, but
vou should wipe off the grease each
time vou use one. And you should have
an organizational plan for keeping ev-
erything in its place, whether you have
a 12-drawer top-and-bottom tool chest
or a 2-drawer mini toolbox. Knowing
where something is when you need it
can cut your creeper time in half. It also
makes it easier to tell when something
is missing. ™

THE DEPENDABLES.

Sharp turns or gentle lums; big bumps or Iittle bumps; you can depend
an KYB Gas Shocks to take them all in siride . ..

S0 join the demanding drivers in over 60 countries who depend on the
quick response, exceptional control and world renowned quality of KYB

Shock Absorbars.

j
i
i
i
I
!
A
i
i
|
i
[
:
§
L

166

You'll drive with mare confidence! You'll find driving is more fun!

Just choose the shock that's right for you:
* KYB Gas-a-just—the high-pressure gas shocks lor unsurpassed
road control, or
* KYB/GR-2—1he low-pressure gas shocks for riding comiart you can
feel at a price you won'i

.Bven in a compact or mid-size car.

FOR THE
DEPENDABLES
—FROM

KYE CORPORATION
OF AMERICS
801 Dak Creek Dive
Lembard. IL 60148

PIOMEERS IN
GAS SHOCK TECHNOLOGY

mile after mile after mile,

--------
\

10 Get the filter wrench that fits your car.
Pour spout is optional nowadays.
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Save Gas, Save Engine with “POLY”

The following introduces one of the
maost 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 temperature, causing your oil and
engine to last longer. . . plus it reduces
metal wear, defraying costly overhauls,

Years of Testing and Use
Have Proved It Trus!

Slick 50 has been thoroughly tested in in-
dependent 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 ultrasomic 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 thers,"”

“Dune Buggies & Hot VWs" magazine
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
0 engine rebuild, we feel that you'd be
money ahead using Slick 50."

The Federal Aviation Administration has
fully accepted a similar product for airerafi—
Slick 50 Aircraft Piston Engine Treaiment
(F.A.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 o1l was drained
from each vehicle, and the cars driven with-
out the oil plugs for about a half hour. The
water lemperature never rose and the en-
gines sustained no apparent damage.

GAS AND DIESEL ENGIN
1US. QUART/ 946

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 52.00 to 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 to 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 burnashed 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 quart of
Slick 50 will treat all standard 4, 6 and
d-cylinder gasoline and diesel engines.

Works with Most Olis

Slick 50 will work with all petroleum-
based oils and all synthetics compatible with
petroleum-based 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 what 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 started 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-
quirements. In addition, this oil carries an
American Petroleum Institule 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
guestions asked.

Profit from Selling
Slick 50 Yourself

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

For purchase or further information
call toll-free 1-800-525-8624, ext. 5 (in
California 1-800-233-9559) or send to;
Progressive Energy Corporation, 255
South Bent Avenue, #B-1, Dept. PM587,
San Marcos, California 92069,

Yes, | want fo improve my car's performance

and save my angine — rush ma risk free

[ One Slick 50 at $3995 + $4.00 shipping
and handling. Calf. Aessdents add 6% Sales Tax

[ Give me free shipping and handling for my
order of 2 or more al $39.95 each.

[ Check |JCOD 0O Visa/MasterCard

Card #

Exp. Date e

Name

f‘ﬂéld\dﬂ?r:« mddress If possible for UPS delvary)

City State____ Zip
——PE
e ————

e —=————

Progressive Energy Corporation

255 South Bent Avenue, #B-1, Dept. PM5AT
San Marcos, Calitornia 82068
CALL NOW, TOLL FREE 1-800-525-8624.
IN CALIFORNIA, TOLL FREE 1-800-233-9559.
1887 Progressive Energy Com



CARE ESUIDE

WHAT’S

Clever new products
make it easier and
faster to tune up
your whole car.

Stick ‘em up, partner

Tired of losing sockets and all those
itty-bitty parts that always roll off the
air cleaner when you're working under
the hood? Or grabbing for a wrench you
left on top of the battery, only to realize
that it shorted the battery and is now
really hot? Try the $12 Tool Partner.
Its two magnets won't mar the hood,
and the tray keeps those elusive parts
from dizsappearing. Your wrenches stay
nice and cool, and easy to reach, too.
It's not recommended for use with run-
ning engines, but then, the air cleaner
won't work as a tray when the engine is
running, either. Contact SM Products,
7928 Bacadi Dr., San Diego, CA 92126;
619-586-0016.

Huff, puff

Those little 12-volt air pumps are neat,
but rigging out the cable from the
cigaret-lighter plug is a pain, especially
if you want to fill the wheelbarrow tires
when the wheelbarrow is flat down in
the garden. Air Shot has its own inter-
nal battery, inflates a car tire in about
four minutes, can be used as a 12-volt
power pack and recharges from your
cigaret lighter or 110-volt outlet. You
can also use the Air Shot to inflate
bicycle tires, basketballs, soccer balls
and other kid stuff. In fact, you may
have a hard time wrestling it away from
the kids to adjust your air shocks, Keep
it in the garage or carry it in the car,
About the size of a lunchbox, Air Shot
weighs 7% pounds. It's $89.95 from
Airshot Ine., 4530 South Berkeley
Lake Rd., Norcross, GA 30071: 404-
263-8346,

Good day, sunshine

You say the burglar alarm in your
motorhome keeps the battery dis-
charged? And when you carry the cabin
cruiser battery home in the trunk for
charging, it leaks acid all over your golf
clubs? Not to mention the ignominy of
having to start your airplane by yvelling
“Contact!” and spinning the prop your-
self? Atlantic Solar Power’s G-33 Solar
Charger can provide a maintenance
charge to any 12-volt battery. Just set
the $50 unit on the dashboard in the
sun, and plug it into the lighter sockel.
If your lighter doesn't work when the
key is off, you'll have to make a minor
wiring change. It's sure simpler than
jumpetarting, and much better for your
battery, too, Stores easily in the glove-
box. Atlantic Solar Power, Dept. PM,
6455 Washington Blvd., Baltimore, MD
21227, 301-TH6-5094,
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Free Facts That Can Cut
~ Your Exercise Time In Half

Finel out how visu can exercise vour entire cardiorespiratory
system with the GUIDE TO BETTER HEALTH AND FITNESS
— A 12 Minute Avrobic Workout from Lifecycle® This booklet is
yours absolutely FREE when you mail in the coupon below.

A Challenging Workout in Only
. 12 Minutes
You can get an extensive cardiores-
piratory workout for a longer, healthier
[ife just by doing a special 12 minute
rmutine a few days a week. This 16 page,
fully-illust rated booklet tells about an
ensy, proven method that can help you:
= [mprive your cardiorespiratory system
’ without causing severe stress or strain (o
F vour heart
» Burn off calories in a mindmum amdunt
of time
o [hecredse your permanent by Tat
= Dol & treim, fit body from the privacy and
comvenienoe of your own home,

You'll Look and Feel Better
Studies show aerobic fitness helps alleviate
i everyday stress [t also helps you look and
fird resally goodd. Mow, through this special
biroklet voir |l learn all about a workout pro-
£ gram that will significantly improve your car- 4

diorespiratory system &
and cul your exercise {-..h 3 S
tirme i baall'? Ak N
s s sy, Wour &@b L
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Hi's fmiaking & concrete fawer
pot . #nd 50 can YOI

Make gnd sell your awn
omamenial concrete items
Order yaur Dook with oear
425 alurmunam molds, prces
and prodection trade secrets
fram world's [amgest modd
manulactuner

Imagine if you will, ihes exclushe pece of an made of 2ed'sl
A funcional picnis pabo Letie. Everyong sealed |5 m wisusl and
mice tontact. Octagon seats 8 adulte Lary susan, wmbrella
Fiidar. 71" acress Fully ilusirated lor eutling astembling plus
a material bl Patented. $1000 check ar money ordes LS8 §a
Money Back Guarmanise

THOM'S, INC. Dept. 8
2012 Wilkins » Laurel, Montana 59044

Only $700

CONCRETE MACHINERY CO., INC.
PO Box &89 Hickory, NC 28603
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Gets you home

Late at night, in the rain, and after
you've removed three belts to get to the
broken one, you discover that the spare
belt you kept in the trunk is the wrong
size. But Victor's Emergency Fan Belt
($5.99) can be installed with the tools
included in the kit without removing
any other belts, and one size fits all. For
temporary use only. 1t's made by Vie-
tor Automotive for auto parts stores.

Handy little devil

Mityvae is a mighty handy little source
of vacuum or pressure for any kind of
diagnosis on vacuum switches, ignition
advanece eurves, pollution deviees and
vacuum ae controls, Models cost $27.95
to $59.95. Neward Enterprises Ine.,
9251 Archibald Ave., Cucamonga, CA
91730; 800-MITYVAC.

o

Ultimate self-serve

Mityvac's Liquid Transfer Accessory
Kit ($7.95) will easily transfer liquids
from a tank to another vehicle or can
with just a few strokes on the pump.
Mityvac pump iz also great for testing
any vacuum system. From Neward En-
terprises Inc., 9251 Archibald Ave,, Cu-
camonga, CA 91730; SD0-MITYVAC.
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Tough breaks

Maybe we're getting older, but even we
don't appreciate wrestling with lug
nuts tightened by an impact wrench.
Lug-Breaker uses your weight to break
them loose, and even the lightweight of
the house can use it easily. It's §15.95
postpaid. Jetty Industries, 1006 Jetty
Blvd., Box 272, Hamburg, NY 14075,

Rust never sleeps

Some cars don't justify rechroming the
chrome parts that 'ol Mr. Rust has
eaten. Instead of painting them to
match the body and then convineing the
neighbors that you've got an AMG

Volkswagen, try some Instant

Chrome, which almost looks like the
real thing when it dries. It's made by
Dupli-Color and sells for $5.16.

Hot stuff!
Yup, that's right, we're showing a sili-
cone gasket sealer being used on a
header pipe. Permatex (division of Loc-
tite Corp., Cleveland, OH) says its new
Ultra Copper is suitable for really high-
temp uses. It's available in can, tube or
power cartridge (from $5.81) at loeal
auto parts stores. ™
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POLYMER SEALANT!

Still Available ONLY Through Car Dealers @ $250...

OR DIRECT BY MAIL @ $11.95!

The First and Finest Polymer Car Camémsidanurhomﬂ. Frankly, we don't know

Product Offered to The Public, 5 years
ago.Then and now it has been used by
new car dealers for their professional
$250 polymer applications THE EXACT
SAME PRODUCT they use in their
showrooms and service shops today
is STILL AVAILABLE 1o you directly for
$11.85 (16 oz. bottle; enough for 2-3
cars) by calling the number below
or writing.

Mot Carried In Stores. Thousands
of customers hawve asked us WHY this
outstanding product is not available
in stores? Despite the fact hundreds
of thousands of bottles have been
sold through ads and mailings by oil
companies to their credit card holders,
and customers keap coming back for
more, the retail stores refuse to be
impressed. They've seriously told us
our product quality is oo good. .. that
we should put our money into slick,
expensive display boxes and TV adver-
tising, rather than worry about what goes

== how to deal with retail stores very well

But wa DO know how to make the best car-
care product you or your car dealer can
buy..and we guarantee you'll agrea, or
we'll refund your money upon receipt
of your returned bottle (at least half full).

Starshine's Original Polymer Sealant
Is Not A Wax, Nor Is It A Weak

Imitation. It is a genuine PROFES-
SIONAL Auto Finish Sealant. i actually
bonds to your car's finish for months,
protecting it from fading, chalking,
dulling. On a car where some oxida-
tion already exists, this product will
bring it up and out, for easy removal,

Absolutely No Rubbing or Buffing
Neaded. No hard "work” is required
to apply Starshing's Polymer Sealant.
Simply wipe it on, wait 25 minutes,
and wipe it off, Alter you experience
how easy and completely effective
this product is to use, YOU'LL NEVER
USE WAX AGAIN!

N N N N N BN OETACH COUPON AND MAIL WITH ORDER I I . - .. -

SHOP FASTER BY PHONE
1-805-966-7187

Or s&nd a check or credit card # (Diner's Club, VISA,
MasterCard, American Express) for one Polymaer
Sealant (#100) @ $11,95 (plus $2.00 shipping) ea.
SAVE $4.00-0rder 2 or more botties & $9,95 (plus
$1.00 shipping] ea. SAVE EVEN MORE: BUY BY
THE CASE-12 boltle case #134 & $99.95 (plus

$12.00 shipping per case). ALSO AVAILABLE:
STARSHINE POLYWASH (#133) = Cleaner/Detlargent
thal rejuvenates your Polymer Sealant finish, $6.95

for a 16 oz. bottle, (plus $2.00 shipping) ea.

B02 ANACAPA STREET, DEPT. PS40T
SANTA BARBARA, CALIFORNIA 83101
Celebrating our 10th Yesr as
Amarica’s Premium Direct Mall House

If you own a front wheel drive car or
light truck, you can save from 5100 to
£600 in repairs by checking the CV

boots - - and replacing them yourself!
Check those boots regularly! According to
Papular Mechanics, fwd axle boots should
be ins periodically for cracks, tears,
loose clamps or other damage. Even minor
cracks and tears can lead w loss of lubricant
or entry of dirt and water into sophisticated
CV joint, causing rapid failure - - and pro-
fessional repair bills of more than S600!
Re new in C.V.
boot repair makes outer boot replacement as
easy as changing your oil and takes about
the same amount of time. No disassembly
or special tools requined!

Cosmos Quick Boot Kit comes complete
with 2 boots, packing grease, scalant,

boot bands and easy-to-follow instruc-
tions. If joint grease has been exposed to
water or dirt, a thorough flushing with

SELECTION GUIDE
Boot Kits available for * MOST imported
and domestic front wheel drive cars = GM
(thru 1984) * Ford (thru 1986 except 5 spd
and wrbo) * Chrysler (thru 19856).
Important Note For Chrysler Owners - -
Look under your car to determine if the inside
boot (arrow) looks like Diagram A, B or C.

Avoid costly C.V. repairs with
do-it-yourself boot Kkit!

specially formulated C.V. Joint Cleaner may
be necessary. Check your boots - - and
order today. u"'i.‘___

To order: Return completed form below with
payment to ST1 Products, 6603 Queen Ave.
S0., Suite 1, Minneapolis, MN 55423, Or call
612-B87-0900 (credit card orders only).

. 6600 CQueen Ave. So.. Suite

: Minneapolis, MN 33421

. O Send the Quick Boot Kiit indicated below at 349,95
« each plus 52.50 each for shipping and handling .

. Make Mosdel Year

* For Chryslers Only: DA COBOC

. [ Also vend___canis) C.¥. Joist Cleaner at $4.95 each.
. [Minnesota residents add 6% sales ax. Credit cand orders
+ shipped within 72 howrs. Sorry, no C.0.D. orders.)
:ﬂhly:?n:l:nrmynrds'um.

+ Charge o my: [J Masiercard [ VISA

« At Mo,
' Signature
| Name
+ Address
. City
' Staie
‘Phone | )

Exp._J__

Zip

PMI
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DAILY DRIVERS

{Continued from page 74)

pack in every handling test, no doubt
due to its Bridgestone SF-402 all-zea-
zon tires, which allow lots of understeer
and don't stick very well. Conversely, it
has an excellent ride on both smooth
and rough surfaces,

We like the Stanza's driving position,
Everything adjusts, and the seats are
especially comfortable. The controls
are well thought out, and the conve-
niently mounted overdrive switeh was
singled out for praise.

There's nothing very exciting about
the Stanza, but there's nothing wrong
with it, either. It's just a bit dull com-
pared to the competition.

Subaru RX Turbo

We had trouble coming to grips with
this Subaru. Some testers ranked it as
high as fifth, others had it last. The
problem is that the RX is equipped like
a sports sedan with new-for-'87 full-
time 4wd, overhead cams, turbocharg-
er, b-speed, power mirrors and door
locks, full instrumentation, ete. At
£14,500, it also has a price to match.

But the car simply doesn't work like a
sports sedan. The RX feels like an
optioned-up economy car that's rough
and noisy, The interior is cramped and
uncomfortable, the engine is whiny, the
shifter is balky, and the Bridgestone
RES6 Pontenzas are not enough to
straighten out this car’s steering and
handling woes.

“tepid.” The turbocharger and 4-wheel
drive teamed up to deliver a medioere
16 mpg over the road. Other track test
numbers are middle of the pack.
Subaru buyers are among the most
loyal on the road. All we can figure is
that thev're sold on the advantages of
4w, and oblivious to the car's other
deficiencies. Our test RX seemed well-
built and sturdy, but its semi-agricul-
tural ambience turned off our testers.

Dodge Shadow Turbo

The Dodge Shadow and its sibling
Plymouth Sundance are brand-new
cars for 1987, and two of the new family
sedans that ingpired us to assemble this
road test in the first place. We got the
hottest version, with 2.2-liter turbo,
Goodyear Eagle VR50 205/50VR-15
tires and all Chrysler's go-fast goodies.
The Shadow was fourth fastest in the
guarter-mile, fastest in the slalom, and
right near the top on the skidpad.
Unfortunately, it lost points for old-
time, 15-mpg fuel economy, weak
brakes, a tiny trunk and eramped inte-
rior. That's how it ended up next to last
in our track testing. For less than
$12,000, the Shadow is something of a
bargain hot-rod, but our test procedure
rightly rewards the all-arounder rather
than the one-dimensional specialist,
Our testers criticized the “too-close”
seat/wheel, and cited “lots of gaps" fit
and finish. Handling limits are high, but
2 lot of effort iz required to get there.
Turbo lag and torque steer are intimi-
dating, while the steering is abrupt and

Pontiac Grand Am SE

Since this car was fitted with every
high-performance option from Eagle
GT tires and 3-liter V6 to rocker panel
moldings and driving lights, we expect-
ed it to be even better than our relative-
ly plain Corsica. Imagine our disap-
pointment when this Grand Am was a
full second and 4 mph slower in the
quarter-mile, more than 1 mpg thirsti-
er, ani significantly slower in the sla-
lom. Only on the skidpad, where its
sticky tires pulled it into first, was the
Grand Am better than the Chevy. The
165-hp Z-liter turbo engine from the
Sunbird should scon be available to
boost its performance—and price.
Driving the Grand Am is not a lot of
fun. Our group criticized the high-ef-
fort, low-feel steering, numb brakes
and harsh suspension. Pontiac engi-
neers obviously wanted to build a high-
performance sports sedan, but the go-
fast pizmos keep tripping over each
other to produce a car that's slower and
less fun than many less radical sedans.
Everyvone had harsh things to say
about the Grand Am's ergonomics. As
one tester complained, “The interior is
almost  willfully bizarre: window
switches on the eonsole, radio equalizer
switeh on the driver's door, upside-
down mirror adjusting switch, minus-
cule gauges, power-seat switch that
fouls the door handle, steering wheel
angled to the left, and s0 on.”
Summed op one disgruntled tester,
“This car has lots of electronic gim-
micks, at the expense of solid chassis

Our testers called the interior “vacu- darty. Not the best combination for and drivetrain  engineering. At
um-formed plastic” and the exterior everyday driving. $15,0007 They must be kidding.” P
TEST RESULTS

Hﬁ#lﬂﬁ! ":.‘E-HI.E “’ﬂ“ . : = IISTMH TEST ‘.Ig'lu
i §8E. ) LALOM'  SNIDPAD® TRACK OVERALL
M l:m i@ mph) Ill-t mph {mph} [ewietw) SPA II?EEIE' RANKING® RAMKINE' RATING
Acura Integra LS 292525 é ﬂégm 135 B0.67 T%/.83 10 131.30 4 4 4
41
Chevrolet Corsica 18/18.48 {;;‘30&2 13 60,14 T5/.78 14 13562 -] 6 ]
Dodge Shadow Turbo 2316524 @1}%52?1 136 G222 TR/ 81 13 131.30 10 9 8
1.74
Honda Accord LXI 27/22 87 @_‘I}B\.?SE 137 59.34 T35 16 132,51 2 2 2
B2 11
Mazda 626 GT Turbo 22/21.83 @‘*Biﬁngl 120 6097 THIT 17 134,66 1 1 1
Nissan Stanza GXE 2621 54 @15&??5:‘ 130 57.40 T7.78 17 127.90 B 7 7
Pontiac Grand Am SE 191712 .E'JEE 126 55.71 8387 15 127.54 ] 10 10
01
Subaru RX Turbo 24/16.28 16.841 127 60.84 Ja78 18 137,79 7 B B
@ 79.50
Toyola Camry LE 2923.07 ér.wa 141 56,60 TE.TE 19 137.72 3 a 3
7751
Volkswagen Jetta GLI 272224 é ?égug 126 58.48 To9/.82 17 131,65 5 5 5
21
1. Best speed whils weaving h seven conas placed 100 ft. : thia higher i speed, the betier the transient handiing.
2, G-lorces genaraled auﬂ"n% &l -glate comedng around & 200-H.-dia. crcle; ow=clockwise, cows= counterciockwise.
3, The number of standard-siza 7 x 12° = 17" grocery mﬁw will stand upright (1-in. crush space permitted) in trunk with rear seatbacks up.
4. Front-seat widih x headroom = |8groom + rear-seat % headroom = legroom+ 1000,
5. Points are awarded from best (1) 10 worst (12) in each category. Fewest total points ranks first, and so on.
6. Subjective ing on the moad by o leam of teslers; cars are graded by “feel,” independent of fest rack resulls,
7. Average of Test Track and Test ralings. Foad Test score breaks ties. Bold numbers show best performance.
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Vision
Break-
throug

When | put on the pair of
glasses what | saw | could
not believe, Nor will you.

By Jogeph Sugarman

I am about to tell you a true story. If
you believe me, yvou will be well reward-
1"|‘|_ J_:-:r'll'l,[ |‘|II||I1 ||1_‘|i1,"\'l.' TTNEE, ] 'ﬂ.'i“ I'I'lilkl' |1.
worth your while to change your mind.
Let me explain.

Len isa friend of mine who has an eye
for good products, One day he ealled ex-
cited about a pair of sunglasses he own-
ed. "It's so inecredible,” he said, "“when

ou first look through a pair, you won't
lieve it."

“What will 1 see?"' I asked. “What
could be so incredible?"

Len continued, *“When you put on
these glasses, your vision improves. Ob-
jects appear sharper, more defined.
Everything takes on an enhanced 3-D ef-
fect. And it's not my imagination. I just
want you to see for yourself."

COULDN'T BELIEVE EYES

When 1 received the sunglasses and
put them on [ couldn't believe my eyes.
I kept taking them off and putting them
on to see if indeed what [ was seeing was
indeed actuall;,r sharper or if my imagina-
tion was playing tricks on me. But my
vision improved. It was obvious. 1 kept
putting on my cherished $100 pair of
sunglasses and comparing them. They
didn't compare. 1 was very impressed.
Everything appeared sharper, more
defined and indeed had a greater three
dimensional look to it. But what did this
ﬂﬂduct do that made my vision so much

tter? I found out.

The sunglasses (called BluBlockers)
filter out the ultraviolet and blue spectrum
light waves from the sun. You've often
heard the color blue used for expressions
of bad moods such as “blue Monday" or
“I have the blues.” Apparently, the color
blue, for centuries, has been considered
a rather depressing color.

For eyesight, blue is not a good color
too. There are several reasons. First, the
blue rays have one of the shortest
wavelengths in the visible spectrum (red
is the longest). As a result, the color blue
will focus slightly in front of the retina
which is the “focussing screen" onto
which light waves fall intﬁnur eye. By
eliminating the blue from the sunglasses
through a special filtration process, and
only letting those rays through that in-
deed focus clearly on the retina, objects
appear to be sharper and clearer.

The second reason is even more im-

pressive, It is harmful to have ultra-violet
rays fall on our eyes. Recognized as bad
for skin, UV light is worse for eyes and
iz believed to play a role in many of today's
eye diseases, [n addition, peo E’E with con-
tact lenses are at greater risk use con-
tacts tend to magnify the light thus in-
creasing the sun’s harmful effects.
SUNGLASS DANGER

Finally, by eliminating the blue and
UV light during the day, your night vision
improves, The purple pigment in your eve,
called Rhodopsin, is affected by blue light
and the eyes take hours to recover from
the damage.

But what really surprised me was the
danger in other conventional sunglasses,
Our pupils close in bright light to limit the
light entering the eve and open wider at
night—just like the aperture in an auto-
matic camera. 50 when we put on sun-
plasses, although we reduce the amount
of light that enters our eyes, our pupils
open wider and we are allowing more of
the blue and ultraviolet light into our eyes

DON'T BE CONFUSED

There are a few companies makin

similar claims as BluBlocker wit
some models selling for over $100 but
without the same blocking ability. Be
careful. Each pair of BluBlockers is
uaranteed to perform exactly as
ibed and uses the latest in optical
science, I'm often asked by people who
read this, “Do those Blu-Blockers real-
ly work?" They really do and please

let me prove it.

BluBlocker sunglasses use the CR-39
lens which mozt eye doctors will tell you
is one of the finest materials you can use
for glasses and each lens comes with an
anti-scrateh coating,

The black light-weight frame is one of
the most comfortable 1 have ever worn.
The nose rest will fit any nose. The hinge
causes the frame to rest comfortably on
your face and can be adjusted for almost
any size face,

We also have a clip-on pair that fits

* They look like sunglasses.

over your regular plasses and weighs less
than one ounce and a plastic model that
costs only $39.95. All models include a
padded carrying case.

I urge you to order a pair and ex-
perience your improved vision. Then take
your old sunglasses and compare them to
the BluBlocker sunglasses. See how much
clearer and sharper objects appear with
the BluBlocker pair. And see if your night
vision doesn't improve as a direct result.
If you don’t see a dramatic difference in
your vision—one so noticeable that you
can tell immediately, then send them back
anytime within 30 days and [ will send you
a prompt and courteous refund.

DRAMATIC DIFFERENCE

But from what ['ve personally witness-
ed, onece you use a pair, there will be no
way you'll want to return it.

Astronomers from famous universities
wear BluBlocker sunglasses to protect
their night vision. Filots, golfers, skiers,
athletes—anyone who spends time out-
doors will find BluBlocker sunglasses
indispensable.

Our eyes are very important to us. Pro-
tect them and at the same time improve
vour vision with the most inecredible
breakthrough in sunglasses since they
were first introduced. Order a pair or two
at no obligation, today.

To order, eredit card holders call toll
free and ask for produet by number shown
below or send a check plus £3 for postage
and handling,

BluBloeker Deluxe (00209KRB) . . .$69.95
Clip-On Model (0028KB) ........ 29.95
Plastic Model (0031KB)......... 39.95

®
ON B

One JS&A Plaza, Northbrook, IL 60062
CALL TOLL FREE 800 228-5000

IL: residents ndd TH sales i, ©JB&EA Group, [ne 1887



WOODWORKING MACHINES

5 in 1 Combination

WITH ELECTRIC MOTOR WHICH
DEVELOFS 3 HP
# 34" LATHE
=« 10" TABLE SAW

. HORIZONTAL

The only machine il witf
A. ALL CAST IRDN TABLES
B HEAVY DUTY DESIGN
C. DEVELOPS 3 HP MOTOR
0. BUILT AS AN INDUSTRIAL

MACHINE

ONE PLACE FOR ALL YOUR NEEDS

Teoll Free (1-800) 421-2467
IN CALIFORANIA CALL COLLECT [213) 543-0781
O viBA [ MASTERCARD [ MONEY ORDER

MASTER WOODCRAFT
MACHINE CO.
DEPT PM, PO BOX 669

HARBOR CITY, CA S0710
i FlEpubbic-Lagaan Gromen)l

Got a Minit?
Make
_aButton!_

| win w%

I just 8 it o Can e 9
Ihe lasl and easy, lun and
prafilable workd of Dubion-
making with Bacge-A-Minit
Thess 2% plastic coulsd
butions ame fun o make,
lun 1o wear and easy io
sell ar flea markels,
fanrs, convantions or 525
sporing evanits. Supply bufions lor community events,
businesaes or churches
For §26.95 you gel a hand heid press. a sal of §
assambly rings and designs and matal paris
1o make 10 butiona, To order addilional bufton pans
sew the catalog included with evary ondar
Order loday or send for @ FREE catalog and idea
pook. GUARANTEED
Badge-A-Minll, Dept. PM-5§7. 348 Morth 30th Rd.,
Box B00, LaSaile, IL §1301, Phone 815-224-2000
] Band mi thi Eladge-A-Mant Starie Wit for only 528 58 pus
5178 sfappay (1L resstenin sod 1 63 1)
] visa [ MastarCand

Tl b

Emp Dwie
i

City
Stain I,
i I

[0 = net peomnng now bl peass send me o FREE catiiog
el
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CAR TUNES
(Comtinued from page 83)

the other pair is installed in the rear
deck. A 25-watt amplifier resides in
each speaker enclosure, which is larger
than the speaker/amp modules in the
Chryzler LeBaron. Its total power is
100 watts,

The Deleo cassette/receiver offers
many of the same features as its com-
petitors, including AM stereo, auto re-
verse, radio seek/scan, automatic music
search for tape, five AM and five FM
presets, Dolby-B and DNE noise re-
duction. Uniquely though, Dolby is en-
gaged automatically once a cassette is
inserted into the svstem. The Dolby
circuitry cannot be defeated.

Deleo’s  cassette/receiver had the
best organized control layout of the
three systems under review, Tape con-
trols are grouped together, and the
same is true for the radio section. Push-
buttons were conveniently large, and
their red backlighting made the con-
trols easy to find at night. A small
negative, however, was the inability to
defeat the clock and display the radio
frequency full-time—which is desirable
gince the Bonneville already sports a
clock in the dashboard,

Absent by design is a left/right bal-
ance control (present in the Ford and
Chrysler systems). Bose claims its sys-
tem is equalized to the ear to a degree
which makes left/right balance control
unnecessarv—and our audition con-
firms that claim. The svstern maintains
a good stereo image even with the
front/rear balance controls set at ex-
treme positions.

This particular sound system, at high
volume, was flawed by a persistent
clicking akin to the sound of a movie-
film projector. The noise, audible even
over the music when the volume's
cranked to 75 percent or more, is
caused by a new electronic ignition
maodule built into the Bonneville. This
module emits radio frequency interfer-
ence that the Deleo/Bose system picks
up and amplifies. GM says it will cor-
rect this as a “running change” in the
production line. If you bought one of
the first Bonnevilles off the line, and
encounter this noise problem, see your
dealer about corrective service.

Overall cost for the Deleo/Bose sys-
tem in the Bonneville is $1500. Normal-
ly, the cost of a Deleo/Bose system in
other GM cars iz $305. In the Bonne-
ville, though, the system includes auxil-
iary radio controls mounted in the
steering wheel, a leather steering
wheel cover and a power antenna,
bringing the total to $1300. Add anoth-
er 3200 to cover the cost of the standard
equipment to be replaced if you exer-
cize the Deleo/Bose option,

Conclusion

Compared to aftermarket systems in-
stalled by independent car stereo re-
tailers, the Chrysler, Ford and GM
packages should have the advantage of
being physically, cosmetically and
acoustieally tailored to the interior of a
specific car. This advantage is evident
in the generally good sound of each
system, but the physical and cosmetic
aspects are not exploited so well.

Chrysler does the best job of inte-
grating the sound system to the passen-
ger compartment. In fact, Infinity's
assignment was to design a system that
would fit into Chrysler's existing
gpeaker cavities—to be heard but not
seen. The Ford and GM speaker sys-
tems have an “added-on” look—more so
in GM’s case where the large Bose
speaker/amp modules protrude from
the Bonneville's front doors (Bose says
its new “wafer” speakers will stream-
line future installations.)

Though all three Motown systems
boast Dolby-B circuitry for tape noise
reduction, they lack the superior
Dolby-C system. This feature is com-
mon in aftermarket gear in the same
price range—and it is built into just
about every home cassette deck sold
today. Though Dolby-B is adequate for
store-bought prerecorded tapes, the C-
type circuitry gives home recordists a
sonie  edge—especially when taping
digital compact dises.

The lack of Dolby-C illustrates a key
point about factory sound systems: You
don't get to choose the features you
want, the way you could from among
the wide assortment of aftermarket
gear. Furthermore, our experience
with the Pontiac's noise problem and
the Continental’s door speaker indi-
eates that during the break-in period,
you ought to check out the sound sys-
tem as carefully as any other function of
the automaobile.

In our final analysis, based on sound
quality and operating econvenience
alone, the FordJBL system gives the
best value of the three. This prniae is
given grudgingly, since you can't buy it
in 4 Taurus, T-Bird, Aerostar van or
Escort, Though available in several GM
cars, the equally impressive Deleo-
Bose is much higher priced.

Our dark-horse candidate is the
Chrysler/Infinity system, soon to be an
option in more cars. With a little more
power (to prevent distortion at high
volume) and a tape-search function, it
could surpass its competitors. Just
keep in mind that the three systems
represent Detroit's initial attempts to
overcome the problems of music repro-
duction in a car. These first efforts
merit praise and augur improvements
that should eliminate our criticisms
over time, ™
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Capture your own street legal

BIG BEAR

Enter the

£50,000 816 BEAR
SWEEPSTAKES!

Win a street legal Big Bear, just like those monster irucks you've seen on
TV! The Big Bear is a custom 1986 Nissan high-lift 4x4 pickup truck on
manster wheals with AIC, AM/FM stereo, and deluxe cab. Worth over
£20,000 if you could buy It off the lof, the Big Bear is the grand prize in our
super Big Bear Sweepstakes wilh prized valuad at ovar $50,000!

Mo purchase s nacessary. . . just pick up an entry form at your local hobby
store or send us the completed coupon at right, and we'll send you an entry
form with all the rules and details about the Big Bear Sweapstakes. If you
purchase a Big Bear model by phone or by coupon before January 29,
1988, we'll automatically enter you in the sweepsinkes.

Prize winners will choosa from woodan ship models, car kits and collect-
ibles, radio control kits, airplanas, ioals for modelers, and much, much mone
because prizes are gift cerificales you can use for any item Model Expo
salls! Prizes may be redeemead at cooperating hobby stores or directly from
Modal Expo.

25 Firsl Prizes 50 Second Prizes
$300 Gift Certificate £150 Gift Certificate
100 Third Prizes 750 Fourth Prizes

$75 Gift Certificate $10 Gift Certificate

ARemember! Entry forms are available only
by mail or from your local hobby dealer!

ol
———

Big Bear is just one of Model Expo's RC
champions! For a full color catalog packed with
fast-action AC cars and boats, send $1.00 with
your coupon.

model expo,inc. 23 just Road, Fairfield, NJ 07007
VISIT OUR STORES

New Jersey California llinois
25 Just Road 2758 W. Sepulveda Blvd. 344 Ridge Road
Fairfield 07007 Torrance 90505 Wilmeita 60091

Build your own BIG BEAR!

Two-fo0t drops are nothing io this manstes model. . you can plow through mud,
charpe over breathtaking inclines, and pound obstacles under ool &s you take on
the exciting workd of aff-road RC racing! This 112 s¢ale RC modaf fram Tokyo Masul
has semi-pneumatic tireson a 12" wheel base to guarantee iraction &l actual spesds
of 15 mph and more. Powared by a Mabuchi “Back” RS-480 enging and 7-gaar dif-
ferential, Big Bear muscies through the 1errain on heawy-duty rear spring suspan-
slon and independent frond springs. A steed codl spring front bumper handies all thase
unavoidable collsions.

Ves, the Big Bear moduf is a iowgh custiomes but i's sasy to bulld In about elght hours
with the super clear instructions with exploded diagrams, A 28 95 valug, you can
biring ham the Big Baar for only ﬂs 88

Sove gver $50.00 on our Swespgiakes Intro 5 packall It includes the Big Bear Kit plus
evaryihing you nead o ged rofing: 2-channel rado control unit, recharpeable NeCad
Dattery pack, and universal quick charger for NiCed battesies. The complete Sweep-
stakes Intro Package is 2 S169.90 value. _now only S'l 1 B BB

Lise she ounan ko 40 rcler your Big Hes

K and accessory package, or cal anytime
frowm e LS and Canada, rok fres.

1-800-228-5588

(Qrrinrs gniy s processed o this numiber)

[}
i‘.

Adiiress

N Stans Lip
Mo puiChase meceisary 10 enler Swoepsizies Ve whers ofsdied, Sweepstakes ends January X
15588 Aepedls for sweepaiakes enby lorss mus! Be recewed by Decembsr 15 1987

I not complriely saashed, rehum your purchase o il onginal condibon within 30 dés bor o full skend

[em———————————— ———
]

1 Model Expa, Inc., 23 Just Road, Fairfield, NJ 07007 Depl. PM-57
: I can’t wait to get rodling! Please sand ma the following ems

b L g Bear it ooy iwisoncs) s6a 88 ea [ FullColor Cataiog, $1 00 ea

1 [ Sweepstases Intro Special (Big Bear ke |Free with purchase)

1 PLUE mdo, battery pach, and charger) [ #ree Swaoapatakes Enfry Farm
I [M&444) 110,88 ea anly

: Pl add 5750 sfapfeng and handing Wl CA ang L rescionts musi add apgoprale sies
: Enclased is my check of monsy onder for § .
: (] charge my credit card: [ Mastercard [ Visa [ Amierican Express

1 Ao No Exp Oate

]
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Geodesic Home

Kits.

Beautiful, Efficient,
Affordable.

Monterey Domes sells home hits for less than
many new home down paymenis. Complitely
affordable. remarkably beawtidul.. our bomes are
designed lor a liletime of savings.

The most energy efficient hormes on earth..up
to 50 more than everyday homes. In addition,
construction cosis are cut dramatically using our
patented buslding system...[our 1813 sq. i
house package is just $15 6600)

Discover Monterey Domes living with our 104
page Color Calaleg and Flana Book. ORDER
TODAY for just $7.00. Unconditionally
Guaranterd or your Money Back!

0 Plesss rush my 100 page copy ol Monierey Demes

Mamr

Address

City/Sente; Zip

 Sendte: MONTEREY DOMES
| Dept. AQ-S
1760 Chicago Ave.

| h Riverside, Calll, 42517

MOMTEREY DOMES.

Catalog and Plans Book. Enclosed is §7.000

O Also pleass send me the Mon Dhienen Borars
Dhaime Ausermbdy Menual for an immal 5504

hrder by Credit Card. Call B00-634-2255
il Calil. 500547 -4661)

L-_-___---_J

YOUR BACK
SAVE TIME & WORK

Nobendo =-Screedwell 3;.
$80 per pair

D

Concrete Screed-Viba* $289

One Concrete Screed-Vibe®

§175

1 Stubby Handies &
One Concrete ScresedVibe™ 5130

NOBENDO TOOL CO.

INSTANT COLOR
(Contited from page [0}

edge. Sand the laminate's face with 80-
grit sandpaper to promote good adhe-
sion to the edge banid. Next, apply a
contrasting color edge band and top-
surface laminate. Then, rout the edge
with a 45° chamfering bit to expose the
pin-stripe aceent. Note that colorless
contact cement, made specifically for
solid-color laminates, should be used

LAMINATE SOURCE LIST
® Formica, 165 Route 46 West, Wayne, NJ 07470
® Laminate Couneil of America®, Box 725, Mah-
wah, NJ (7430
o Micarta Division, Westinghouse Elestric,
Hampton, SC 206024
B Nevamar, R330 Telegraph Hd., Odenton, MD
21113
u Pionite/DuraBeaut v, Sterling Engineered Prod-
uets, 1715 Indian Wood Cirele, Maumee, OH 43637
® Wilsonart, 600 General Bruce Dr., Temple, TX
ThRE01
*An association thal represents several laminate
manufacturers,

Various edge treatments (left): plastic laminate; plastic T-molding: wood wedge for a drip-

free edge;

snap-on metal molding. Wood edges (right]: round edge with flush laminate;

routed ogee lip: damshell with laminate set back; wood rail with flush laminate.

Here's an easy way to get the wood edge  Try this setup to cut matched laminate edges
flush with the laminate. Place the laminate  for a perfect butt Joint. Guide router, fitted

P.O. Box 789 = Citrus Heights, CA 85611
BROCHLIRE AVAIL. {916) 968-1933

upside-down and plane the wood flush. with a straight bit. along a stralghtedge.
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Here are two attractive, easy-to-make
edges: pin-stripe (top) of solid-color lami-
nates, and chamfered hardwood edge.

Cutaway view reveals their construction.
After applying the laminates, cut chamfer
with router fitted with a 45° chamfering bit.

Upper plece s covered with standard lami-
nate; bottom plece features solid-color lami-
nate. Note the absence of dark edge lines.

for invisible glue joints, Easy-to-install
plastic T-molding snaps into a Yjgin.-
wide kerf cut in the core's edge. T-
molding is sold in hardware stores and
through mail-order hardware firms,
One such firm is the Woodworkers'
Store, 21801 Industrial Bivd., Rogers, |
MN 556374. ™ |
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NEW! Bic Lighter
Vending Machines!

Let Amerca'’s 50.000000 smokers
line your pockels with money.

GROUND FLOOR OFPORTUNITY
to be the first in your area fo own
and operate a vending route.
Placed next to all cigaretle machines

PART OR FULL TIME
» ALL CASH BUSINESS
+ NO SELLING
#* NO EXPERIENCE NECESSARY
» [INVESTMENT SECURED BY EQUIPMENT
* NATIONAL ADVERTISING
* FINANCING AVAILABLE OAC

LIMITED WORLDWIDE DISTRIBUTORSHIPS

Call 24 hours for free brochure

1-800-722-4773
In California call (714) 894-1889

Vendgood Manutacturing Corp., Dept. PM5
501 Argosy. #5 = Huntinglon Beach. CA 92649

e e =

S fr IrII frice L L”ll'll Li !.IT'\I.II. En

Hosokibit or ovdier our rm w'nr Plan Bonk of
MR ||r||| dols, &6 {3895 first cloas
makl) "-.u sbisrCard o "'. 153 ACTH |1I.-._1

Call toll free 1-BINL558-5812

In Wiscomsin [-S0E-24:2-102)

CABLE T.V. CONVERTERS

WHY PAY A HIGH MONTHLY FEE? All
Jerrold, Qak, Hamlin, Zenith, Scientific
Atlanta, Magnavox and all specialized
cable equipment available for shipmenl
with 24 hours. For fast service MC/VISA
or C.OD. telephone orders accepled
(312) 658-5320 60 Day Warranty (Quan-
lity Discounts) 9 AM. 1o 6 P.M. Monday
through Friday Central Time. Stamp En-
velope (60¢ postage) for FREE Calalog.

Midwes! Electronics Inc.
5143 W. Diversey » Chicago, IL 60639
No Hlinois Orders Accepted

4w PRESENTING & & o 9

CABLE TV
EQUIPMENT

wsxwwm STARRING ®#®s @ @w
. HAMLIN, OAK
AND CITHER FAMOLS MANLFAC TURERTS

B FINEE T AIANTY FIROLRAL AN ARLE
UCRNEAT FERALL WSO LAY mull.-..'.
TN A SSEPTLLT FROA LU R T 29 00N

PO FIEE CATALOG Oraly 1-B00-345-8927
FOR ALL inFONsATHON  T-E18-T16-5914

BACIMIC CABLE CD. INC.
PRIV SDEIDA MV DEFT rod
LA, A W

BUY ONE AND WE'LL MAKE
YOU AN EXCLUSIVE DEALER*

max::: ATV
Amphibious
2andd
passenger
models

*f the territory sinll is apen

Call Toll-Free 1-800-255-2511
NY and Alaska 716-855-2226 Collect
Canada Toll-Free 1-800-338-D012
Recreatives Industries, Inc.

60 Depot Street, Buffalo, NY 14206
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Bad News For Escort

From Drew Kaplan

Dear Customer,

IRD IN A SERIES

Escort has ignored DAK's second, one-on-one Maxon versus Escort radar challenge. And frankly, I'm fighting mad. | suppose
they heve a right to ignore me. But after referring to my challenge as only an “advertising gambit” and calling Maxon's radar
detector an off-shore, primitive, and bottom-end unit, |'d think they'd be glad to wipe us out in a head to head duel to the death.
But, I'm really mad for two other reasons and | think that you may be as fascinated by them as | am.

Mad Reason 1. Road and Track Mag-
azine held an independent general radar
datector test in their September BE issua.

As far as | can see, Maxon beat Passport
in Uninterrupted Alert, and Passport beat
Maxon in Initial alert. Now to be fair,
neither of us seem to have beaten the
other by even 2 saconds at 55 miles per
hour, So, we didn't win or lose by much,

And, Maxon's $99* detector was tast-
ed against the $295 Passport, not the
$245 Escort we challenged. What's in-
teresting is that Road and Track had nice
things to say about Passport and aven
about Escort, which wasn't even included
in the tests any more.

Now, if you've been following DAK's
challenge, you know we've only been
challenging Escort. If you've read Road
and Track’'s tests, you'll be amazed when
you read Boardroom Reports, which |'ve
reprinted for you to the right. What's
really interesting is that it's the exact
sama parson in both publications,

Actually, Maxon did extremely well.
Road and Track only used ‘over hill' and
‘around curve’ tests because on straight-
aways the differances weren't worth
describing. (Imagine thatl)

It's just as |'ve said in my challenge. |
don't think thare's much differance be-
tween Maxon's and Cincinnati's Radar
detectors when it comes to sensing radar.

THE CHALLENGE GROWS

In view of the opinions stated in the
article in Boardroom Reports about the
£245 Escort, DAK hereby adds the $295
Passport to our challenge.

Mad Reason 2. Did you ever hear
about the cure for dandruff that was
developed in the middle-ages? It was
the guillotine, And frankly, | think you
should be aware of Cincinnati Micro-

wave's advertising cure for the Rashid
VRSS Collision Avoidance Systam.
The Rashid VRSS system, as described
in Popular Science magazine, January
1986, sends out a radar signal on the K
band ahead of your car. The good part is
that it can help you avoid running into
things higher than your front bumper.
The bad news is that since it operates on
K band, it sets off radar detectors.
Woaell, hats off to Cincinnati Micro-
wave. |'ve tested the Passport against
the Rashid unit and, as usual, they have
done a splendid job. While every other
detactor | tested, including Maxon's, was
driven crazy, theirs didn't utter a peep.
But then, my Maxon hasn't uttered
any peaps lately aither and let me tell
you why. | was on my way to the Far East
tovisit Maxon, so | asked Tom, a manager
at DAK, to purchase and test the Rashid.
Well, did | ever hear from him. First
the unit cost $558 plus about $100 to
install, Then buying it and finding some-
one to install it took almost a month.
But the real reason he was unhappy
was that the recommended method of
installation involved cutting a 6%2" hole
in the front grill of his neat new car.
Well, much to my wife's chagrin, it's
now installed in her station wagon.
After installation, it has to be set by an
installer. He drives between 15 and 30
miles per hour toward a solid object.
When the installer thinks he's reacheda
safe stopping distance, he adjusts the
warning alarms to sound. Then in the
future, when a similar distance is reached,
lights will flash and an alarm will sound.
Of course, if you accelerate too quick-
ly into a lane behind another car the
same alarms can go off,
And, | haven't figured out what to do if

there's a dog in the road, dirt on the
radar sensor, or how to compensate for
the different stopping distances encoun-
tered on dry, wet, icy or snowy roads.

HMOSY IMPORTANT PART

Speaking of advertising gambits, in
virtually every magazine | pick up, |'ve
been seeing Cincinnati's Bad News for
Radar Detector ads spelling out the ob-
solescence of all other detectors.

if it's such an important feature that
distinguishes them from us, there had
better be some of these devices on the
road, or Cincinnati Microwave's cradibil-
ity may just be on the road as well.

| will add $10,000 to my Escort
Passport challangs if Cincinnati Micro-
wave can prove thatthere are even 100C
Rashid units on the road anywhara in
the U.S. Oh heck, I'll add $5000 if they
can even find 500. |And, look at this.)

NOTE: There are several other poten-
tial collision avoidance systems on the
drawing boards and sach may have z
DIFFERENT FINGERPRINT.

So, If you're a current Escort or Pass-
port owner, | suggest that you find ou
how many Rashid units there are anc
what Cincinnati Microwave will do abou
the ‘other’ units before you pay $$% tc
have your current detector upgraded.

Besides, with over 3,000,000 square
miles in the U.S., even 1,000 units would
work out to less than one unit for evan
3,000 square miles.

If a major car company successfully sell:
a collision avoidance system, then Maxor
will ba ready. But, the car companies
currently can’t even get cOnNsSumers 1o
pay $200 for air bags. So, you decide. |
it significant, or an advertising gambit?

Below is the NEW version of the chal-
lenge. Escort, a reply pleasel

A 20,000 €Chalienge To Escort

Let’s cut through the Radar Detector Glut. We challenge Escort & Passport to a one on one Distance and Falsing
‘duel to the death’ on the highway of their choice. If they win, the 520,000 check pictured below is theirs.

By Drew Eaplan

We've put up our $20,000. We chal-
lenge Escort to take on Maxon's new
Dual Superheterodyna RD-1 $99% radar
detector on the road of their choice in a
ona on one conflict.

Even Escort says that everyone com-
pares themselves to Escort, and they're
right. They were the firstin 1978 to use
superhatarodyne circuits and they've got
a virtual stranglehold on the magazine
tast reports,

But, the real question today is: 1) How
many feat of sensing difference, if any, is
thera between this top of the line Maxon
Detector and Escort's or Passport’'s? And
2) Which unit is more accurate at inter-
prating real radar versus false signals?

So Escort, you pick the road (contin-
ental U.S. please). You pick the equip-
ment to creata the false signals. (Don't
forget our $10,000 Rashid challenge).
And finally, you pick the radar gun.

Maxon and DAK will come to your

. ..Mext Page Piease
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. . .Challenge Continued
highway with engineers and equipment
to verify the results.

And oh yes, we'll have the $20,000
check (pictured) to hand over if you beat
us by more than 10 feet in either X or K
band detection with the Escort, or by 2
seconds at 55mph with the Passport.

BOB SAYS MAXON IS BETTER

Here's how it started. Maxon is a mam-
moth electronics prime manufacturer,
They actually make all types of sophis-
ticated electronic products for some of
tha biggest U.S. Electronics Companies.
(Mo, they don’t make Escort’s).

Bob Thetford, the president of Maxon
Systams Inc., and a friend of mine, was
explaining their new RD-1 anti-falsing
Dual Superheterodyne Radar detector
to me. | said “You know Bob, | think
Escort really has the market locked up.”
He said, "Our new design can beat theirs™.

So, since I've never been one to be in
second place, | said, "Would you bet
$20,000 that you can beat Escort?” And,
as they say, the rest is history.

By the way, Bob is about 6'9" tall, so if
we can't beat Escort, we can sure scare
the you know what out of them. But, Bob
and his engineers are deadly serious
about this ‘duel’. And you can bet that
our $20,000 is serious.

Wae ask only the following. 1) The public
be invited to watch, 2) Maxon's Engin-
ears as well as Escort’s check the radar
gun and monitor the test and the results.

3) The same car be used in both tests,
4) We'd like an answaer from Escort no
later than July 31, 1987 and 60 days
notice of the time and place of the con-
flict. 5) If Escort can prove that there are
1,000, or even 500 Rashid units in oper-
ation, we will prasent them with the ap-
propriate $10.000 or $5,000 check at
the beginning of the conflict. And, 6
We'd like them to come with a $20,
check made out to DAK if we win.

HOW'S THIS FOR FAIR

Cincinnati Microwave will be deemed

the winner and given the check if aither

Escort beats Maxon by 10 feet in both
uninterrupted and initial alerts, OR if
Passport beats Maxon by 2 seconds at
§6mph in both uninterrupted and initial
alerts. So, DAK wins only if we beat both
Escort and Passport.

A tie will axist only if both the $295
Passport and $245 Escort fail to beat
Maxon's $99% Dual Superheterodyne
RD-1 Radar Detector,

S0.WHAT'S
DUAL SUPERHETERODYNE?

Ok. so far we've set up the conflict.
MNow let me tell you about the new dual
superhaterodyne technology that lets
Maxon leap ahead of the pack.

It's a technology thaet tests each sus-
pected radar signal 4 separate times
befora it notifies you, and yet it explodes
into action in just 1/4 of one second.

Just imagine the sophistication of a
device that can test a signal 4 times in
less than 1/4 of one second. Maxon's
tachnology is mind boggling.

But, using it isn't. This long range de-
tector has all the bells and whistles. It
has separate audible sounds for X and K
radar signals because you've only got
about 1/3 the time to react with K band.

There's a 10 step LED Bar Graph Meter
to accurately show the radar signal’s
strength. And, you won't have to look at
a needle in a meter. You can see the Bar
Graph Meter with your peripheral vision
and keap your eyes on the road and put
your foot on the brake.

So, just turn on the Power/Volume
knob, clip it to your visor or put it on your
dash. Then plug in its cigarette lighter
cord and you're protected.

And you'll have a very high level of
protection. Maxon's Dual Conversion
Scanning Superheterodyne circuitry
combined with its ridge guide wideband
horn internal antenna, really ferrats out
radar signals.

By the way, Escort, we'll be happy to
have our test around a bend in the road
or over a hill. Maxon's detector really
picks up "ambush type’' radar signals.

And the key word is ‘radar’, not trash
signals. The 4 test check system that
operates in 1/4 second gives you ex-
tremely high protaction from signals from
other detectors, intrusion systems and
garage door openers.

So, whan the lights and X or K band
sounds explode into action, take care,
there's very likely police radar nearby.
You'll have full volume control, and a
City/Highway button reduces the less
important X band reception in the city.

Maxon's long range detector comes
complete with a visor clip, hook and
loop dash board mounting, and the power
cord cigarette adaptor.

It's much smaller than Escort at just
3% Wide, 43" deep and 1¥4" high. But,
it is larger than Passport. It's backed by
Maxon's standard limited warranty,

Note from Draw: 1) Use of radar de-
tectors is illegal in some states.

2) Speeading is dangerous. Use this
detector to halp keep you safe when you
forget, not to get away with speeding.

S s . =

CHECK OUT RADAR YOURSELF

RISK FREE

Put this detector on vour visor. Whan
it sounds, look around for the police,
There's a good chance you'll be saving
maney in fines and higher insurance
rates. And, if you slow down, you may
even save lives.

If you aren‘t 100% satisfied, simply
return itin its original box within 30 days
for a courteous refund.

To get your Maxon, Dual Superhetar-
odyne, Anti-Falsing Radar Detector risk
free with your credit card, call toll free or
send your check for just §99% ($4 PEH),
Order No. 4407, CA res add tax.

Special Note: Now |
that we're challenging
Passport, we've added
an optional suction cup
windshield mount and g

LT
extra coiled power cord. ‘
{Sorry we can't afford to
throw them in for free.) 3
They're just 5% (1 PEH) Or. No. 4B00,

OK Escort, it's up to you. We've got
$20,000 that says you can’t beat Maxon

on the road. Your answer, pleasa?
Emcort prd PRsspart i segi a el O L
Bladhid VRSS, and Rushid Radar Setety Brake s regiatered Dudwmarks

of Yahice Asde Safecy Sywiwms, Ino

DAK 52 ™"
INE.

Call Tall Fras For Crein Carl Ovdars Oinly

24 Mowrs & Day T Days & Wesk

PMEA
For Toll Frea Infomation, Call SAM-BPM Mondsy-Fridey PST
Technical Infarmation. . . .1-800-272-3200

Any Other Inquiries....... 1-800-423-2B66
8200 Remmat Ave.. Canogs Park. CA 81304




DOUBLE DECKER
(Continued from page 96)

frame. Measure up from that line 8% in.
and eut a 2-in,<deep noteh between both
marks. This noteh will accommodate
both the landing frame and the decking.
From the upper end of this noteh,
measure 34% in. up and mark the post
for cutoff. Remove the posts, eut them
to length, and then cut the railing
notches in the top as shown in the
drawing. Keep in mind that the short
inside posts that butt against the land-
ing and deck are notched differently.
The lower ends are notched on two
adjoining faces to form the shoulders
that rest on the decking.

Next, cut the posts for the railings to
length, then noteh both ends and cham-
fer the bottoms as indicated. Doubled
4x4 posts are required at the angled

16 Al railing posts are notched before
to deck. To do this, first make
crosscut using a circular or radial-arm saw.

19 To form angled corner posts, rip 4 x 4
stock to 22'4° on band saw, Circular saw will

work if cut is made from both sides.

corners of the lower deck. Build these
as shown in photos 18 and 20, All the
posts receive a 2xd horizontal support
to stiffen the top railing board and to
conform to the plane of the balusters,
Space the posts about 5 M. apart or as
required to suit your deck dimensgions.
They attach with lagserews.

After the posts have been installed,
set 2x4s in the notehes, on edge, and
nail them in place. Then cut the 2x4 top
rails and nail them into the supports
and posts. Cut the balusters to length
from 2x2 stock and chamfer the bottom
ends. Space the balusters about 4% in.
apart, or less, if required by local build-
ing codes. It is advisable to prebore nail
pilot holes to prevent splitting,

Stairs
Dimension the stairs as indicated in the
drawing. Then cut the inside stringers

to shape and nail them to the outside
stringers. Join both assemblies to the
top riser. Temporarily clamp this as-
sembly to the landing so it rests on
concrete piers at the bottom. Adjust
the stringers until they are square to
the landing then attach to the landing
with carriage bolts. Cut and fit the
treads, then nail them onto stringers.

The posts for the stair railing must be
notehed at top and bottom. To deter-
mine the angle, hold a 4x4 against the
outgide stringer and plumb it with a
spirit level. Trace a line against the
eilge.

Coneceal the open spaces below the
decks with pressure-treated lattice
panels attached to the posts with nails,
When all construction is complete, sand
over any sharp edges. Let the deck air
dry for three to six months, then stain
normally.

17 Complete notches in posts by ripplng to
the croscut kerl using a circular or table
saw. Finish the cut with a handsaw.

20 Join both sides of angled paost together
with 3'%-In. Ne. 12 fh srews. Bore pllot

holes, countersink and plug screwheads.

28 Cut parts for support braces on falding
table to size and Join with haif-lap joints and

hinges. Attach supports to deck framing.

248 Nall boards for tabletop to end deats.

Then attach wedge-shaped stop blocks and
galvanired T-hinges to bottom of table.

POPULAR MECHANICS ® MAY 1987



Fleas

MicroTech® 2 Flea Collar is
a smaller, more powerful
version of the original flea
collar that has solved the
flea problems of more than
400,000 pets. Try one

FREE for 30 days.

Biting fleas can make life miserable for
pets and pet owners, Chemical flea collars,
poisonous sprays and shampoos often secin
to have little effect and can be irritating to
pets and owners alike. The MicroTech Flea
Collar eliminates fleas from your dog or
cat safely — and keeps them free of
endless scratching caused by this common
insect scourge.

Patented

At the heart of this new breakthrough are
specially engineered electronics called
Pulsed, Modulated Burst Circuit - PMBC™ for
short. [t's 50 unigue, it's patented. High fre-
quency compressional waves, above human
and pet hearing range, attack the sensory
system of fleas. The pests are driven from
your cat or dog and will not return while you
continue to use MicroTech.

Veterinarian Tested and Safe

In hundreds of tests, including evaluations
by veterinarians, MicroTech repelled fleas
and ticks from both dogs and cats, short-
haired and long Results were frequently
dramatic and consistent. Even heavy infesta-
tions showed significant improvement when
MicroTech was used.

Gone or
Your Money Back!

From a Veterinarian Report|
on MicroTech
“Micralech bas demonstrated its effec
Wveness in significantly reducing. or
totally eliminating fleas from pets.”

RPK, DVM

MicroTech is safe. In over one vear of test-
ing, no adverse reactions were reported;
and, because MicroTech is  electronic, it
won't aggravate allergies or poison owners,
children or pets who are sensitive to chemical
sprays and shampoos. MicroTech is the first
effective non-chemical treatment for fleas
and ticks.

No matter where you live in the LS., put
MicroTech 2 to work on your pet. Residents
in southern states will find MicroTech wel-
come relief from fleas and ticks that are
present almost year 'round. If you live in the
suburbs and rural areas with their greater
insect population, you and your pet will
welcome the ecologically safe repelling power
of MicroTech.

The Best Pari May Be the Price

The very first hand-built MicroTech units
were very expensive. But, like caloulators,
VCR's and other elecironic equipment, the
cost of production has dropped. Now, safe
flea and tick control is within reach of
everyone. MicroTech 2 is just $49.95 (plus

What Satisfied Users Say:
“We bell everyone ww can about yosr product
— T vel was fmpressed too! IS g0 wice not
to bave fleas in the bouse since our cal
doesn’t bring them in/
— AW., PL Arthur, TX
“We now bave two confented beagles, each
with one of your collars. The flea and tick
Jproblem al our bouse fs nonexsstent.”
behmd_nfb'nﬂ Key West, FL
“Last (i1 Irish Setter, s
m ﬁm'}w me, even with all the rﬁ;ﬁm-
hﬁm allergy pills, etc., she bad to wear
i Eltzabethan collar around the clock
i keeh ber from ripping out ber fur. The flea
situation with Kerry was bopeless. NO MORE
_wsmﬁm:mmm anad not

a frace of fleas.. Thanks from Kerry, and
from us
— P.B., Knoxville, TN

MicraTeck's Flea Collar is a
veferimarian-tesied, effective way
i eomtred flems on your dog or caf
writlcinl wxing frodsomrons sprays
or chemical collars,

$3.50 shipping & handling). It comes com-
plete with a durable, adjustable nylon collar,
and long-life Duracell lithium hatteries & a
I-year limited warranty. (Batery life is
approx. b-8 months, running 24 hrs. a day. )

One For 30 5
A%nm Dy

Put a MicroTech 2 on your pet for 30 days.
If you are not satisfied with the reduction in
fleas, return it for a full refund. You're pro-
tected by the manufacturer’s strong one-year
limited warranty as well as our 30-day money
hack guarantee.
TO ORDER: Send your check or money
order for $49.95 (plus $3.50 shipping and
handling) to Vanguard at our address below.,
Credit card holders can speed delivery by
using our toll free Orderline. Specify dog
or cat model.

CALL TOLL FREE

1-800-634-5463
In lowa 1-800-542-7981
Mon.-Fri., 8 am - 9 pm Eastern Time
Win the endless war against fleas and
ticks without poisonous chemicals, Order a
MicroTech today and try it for a full month at
no obligation,

VANGUARD

B AL ORDER I
Dept. BB
2800 Hoover Rd. /Stevens Point, W1 54481

@ 1987 Vanguard Mail Order



Be Your Own Boss and Make

$18.00 to

Find out
how by...
.. .sending

now for
your Free
Lifetime
Security
Fact Kit!

Your FREE Lifetime Security
Fact Kit tells vou how o make
S18.00 to $30.00 an hour in your
own Foley-Belsaw Full-Service Saw
and Tool Sharpening Business.
Your FREE Fact Kit explains how
Vo Cian:

—be your own BOSS!

—work full time or part time,
right at home.

—do work you enjoy and take
pride in.

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

And it is s easy to learn. Foley-
Belsaw gives vou all the facts and in-
structions. No previous experience
or special training necessary. All vou
need is the desire and ambition o
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.

Eam While You Leam

You'll quickly be able to develop
the skills necessary to eamn 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 cian
provide. ..

... CASH for future security
or supplemental income

... CASH for travel, vaca-
|82

tions, 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 fran-
chise fees. Best of all—age or phys-
ical 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.”

Or James B. Jones, of Albuguer-
que, 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 vou can get started, So
WRITE NOW for vour FREE Lifetime
Security Fact Kit It's yours to keep
with NOY OBLIGATION,

TR\ FREE -

LY (Lifetime g
The Foley-Belsaw Co.
2046 e By, Security ‘E""
Kansas City, MO 62111 FACT KIT 3

—— [ =

1 FOLEY-BELSAW CO.

20457 FIELD BLDG.

KANSAS CITY, MO 641

[[] YES, | want to know more! Please rush my
FREE Lifetime Secunty Fact Kit. No obii-
gatian and no salesman will call.

Wame

Address
City Elate Lip

From a too! box to a hovercralt, an icebox
cabinel 1o a storage barn, our catalog has
plans for you Pick from workshop items,
models, fumiture, oculdoor sheds and loys.
You can also select books on auto repair,
boating, even the military Choose a wideo
from This Old House and more, oo

Send for your catalog loday and see what
you can build

TO ORDER Send your name and address
with check or money order to: Popular
Mechanics, Box 1014, Radio City Station,
New York, NY 10101.

Popudar Mechancs s 8 pubbcaton of Haarst
Magazines, a Division ol ine Hearst Corporation
[E1 19686 The Haarst Corporation. Allnghis resernved

A Career Start in
21st Century Electronics

Since 1205, Mational Technical Schools

has helped over 300,000 e just like you
learn at their own pace and build successful
careers, Enter the boom in electronics
through home study courses in Microcom-
puter Technology & Servicing, TV & Radio
Servicing. Video Technology, Industrial
Contrals (Microprocessing), Robotics or
Basic Electronics, Call 1-800-B-BETTER or
write us today for complete details: NTS,

Dept, PM-409, 456 West M.L. King Jr. Bivd.,
Los Angeles CA 90037,
FREE NTS Catalog
Maame
Adkdress
City — Shaie
Zip Fheme
urea of interest

Accredited by Mational Home Study Councd
POPULAR MECHANICS & pAY 1587



Northern SPRING CLEAN-UP SALE!
ﬂ y rau I ICS See how you save now--up to..
~INC: off list
Sale ends May 31, 1987 2 o- 5 o o/o price
on these name-brand products..and many more!

UTILITY TRAILER

FOLDING

e T KIT
SERANE 5 " 1000 LBs. OVER 1000 Lb.
TRAILER *~ ™ # CAPACITY! Capacity!

Haiils ewerything from powsr squipment to antiques. Bed tls al the
way lo the ground lor easy losding of anylhing on whissls or canlemn,
Opens o 4 ool by B lool and fokds up to & compact §'3" wide x &'
high x 2° desp. Rolls out of the way and oul of sight in secands on
its own casiers. Lisis for 5340951 (Shipped ruck ireight collect). |

FEETT S e BT I e B 184,95

29 Piece High —
Speed Drill

Aoad ready kil complete with fenders, approved lighiing, wiring and connec-
tor, 48038 demountable wheels, coupler assembly with salety chsin. and slip-
per springs. 40°'x 487" bed sine, overnll B1V3 lang » 461y ‘wide, Sh, wi. 125 1bs

v12842.... WILL SHIP UPS FOR $30 PRE-PAID.... $136.95
Motorcycle Ralls, make your tmie: inta a molorcycle trailer with

this simgle o mount mnlnrr:p:lt mil. Fits trailer abowe 12543
12543 Tl . AT $26.95

Boat “ﬂ““ Ad.ptﬂ‘r Klt| Boal trajler adapios fils our
#12547 iralber above and makes |l into & boal treiler. Great lof aluminum boais!
#2544 . Al b ... £47.50

L}

High speed iwisl drill bits %" o %" by Bdihs

Rusgged steel indes or on-the-job comvenience. 555 list
e e e ag-l tromeugmﬂ

4000 Watt
& 5000 Watt

Pressure

s'wlnn.lwa-’ U 1 Generators
: 110 volt pressurs washer dellvers 870 pal of m from
SWIUEI Jaﬂk pressurs o clean off worst caked-on greass & dirt. A t l 2
1.8 hp slec. motor delivers 2.2 gal. of water/min. You
Pull pin swivel release and lock. 750 got wash brush, trigger gun with 33' of hoss, spry Firomc - :
fo. capmcily, 33 . AMlaches in wand & mdj. noxzie. Mounling brackst & 1 liter of 4000 Watt Recoil star, 8 Hp. Shipweight
sl b e bladegradatis cleaning compound. List; S4549.95! 108 Ibs. List: $1009........$379.00

.$309.95 4000 Watt Electric & recoil start. 8 Hp,
Ship wi. 113 Iba List $1143.5450.85

5000 Watt Recoll start, 11 Hp. Ship

--------- i Nem #ISTIOY ... 33 ...

GAS Multi-Purpose Seat weight 140 Ibs List$1174___$599.95
Awgged vinytooversd 'Cool Sest’ hes air holes for

ENGINES comion. Molded stes! frams. Dimensions: 16%" 5000 Watt Eleciric & recoll starl. 11 Hp.

wide 1 144" deap (B) x 8 high (C1. Idesd for farm, Shipwt. 146 Ibs. List $12069._.._$680.00

garden and Industrisl squipment. BoM pattern:

5 HP Horizontal shaf. ... 1‘:1 ﬁg.ﬁ BY" wide x 3" deap. i
B HP Hortrontal Shatt ..o BT 5 eiw ama ... 519.50 W |
1“ HF CHoro/Cast iron Slesve !22’35 I e s THA' LEH # 1 i’
3va HP vedical shatt ... 59995 PARTS P ‘ -v

=k

‘e carry a complete line of harizontad and vertical shaft
gas engines mnging from 1 to 73 HP? Tecumseh, Briggs
& Stralion, Wisconsin Aobin snd Mohier Combas.

Hub & Spindle Sel, 2000 Ib. capacity. 4" baoll circle,
A-hake, 2 hubs, 2 spindlea, 2 dukl cops, Epered Bear-
ings, lug balis and cotter pins s $38.,45

High Spasd Trallar Wheals & Tires (4 & 5 Hola)

8400 GPH
2"Water
Pump

Chemical and abmsion resistant seals, comes with
universal mounling base lor permanent instaflaibon.
Idesl for clear wator, chamicad lertilizem. harbicide
transder, eic Lses 27 suction, pumnps B000 QFH with
a 28 fool lif. 3 HP Briggs 4-cycle engine. $320 95 list,

s T M sy $175.95

LARGER SIZES AVAILADLE & IN STOCK

105 Amp Oxy
Mig Welder

Perieci for light o medium wekiing projecis 'l‘\"-nl-l:h
wleel, sluminum snd stainkess steel. 120 woll AC, 6D Hz
single phase outpul 30 amps, max. 105, 60% duty
cycle af 33 amps. Lists bor $495.001 Bingle Spring Bhackle Sai_ #1285 . §10.00/pr
Hem PISSIE ... A28 . ... $239.00 [ Many other tralier parts In our large catslog!

Traller Springs 1% wide wieye conier of 25"
ihem & Capscity  Springs  Leaty Saie
1250 1000 lbs 2 2 $22.00/pr
251 2000 Ibs 2 3 $24.00/pr
1253 3000 Ibs 2 b | $27.00/pr

d Northern FREE CATALOG! |
1YESHI to starl saving BIG on all eds for tool
raUI |CS :" pam and x;ri:m;:n' S:n.: : FHEEair‘Izl m";u:nfml:g ::d::i: |
]_
C. Dapl.# 67435 zw Name: ) |
Call TOLL-FREE, 24 Hours, 7 Days a Week! Address: _ |
1-800-533-5545 | City _ __ Sate  Zip I
{In Minnesota call 1-812-884-8310) l MAIL Northern Hydraulics, Inc.
Shipping & handling chargas ars not included in prices. REQUEST Dept. #67435, P.O. Box 1499 I
l TQ e Elrnnlll.. Minnesota Eainiﬂ_- = J.



" Fom venvone iy (3| [ T s/t

You can drill water wells for less _ ~ Bulidoasr |
than %1 per foot with our easy-to- il |

use drills.

8 NEW ENGINE
18 bip Twwin Ciylindes

5 low-price models for home, | I an ® NEW POWER-
s ! : brs. Max. fu
farm, and commercial use. . A & R LORDER

Litty 750 i 1o TH 1
Chech ane o both boses for inlormaton snd mail aday! ® NEW BACKHDE -

F p D B Lositi 10 B T
1] Homeaownar Modal [0 Commarcial Modal ikt — G

Magnatiac—Kil
oomatruction &

' s ... §1.00

Hmlﬂrﬂuii F|I|n|. = far buiild-
AVAILA f g @ Magnatrac
2 tram focal ma

teriali ... 57,00
Call or Write , STRUCK-KIT Dept: PM-5T
for FREE Brochures : Cedarburg, Wisconsin 530132

Andarson Road Frent Name *
Opalika, Alabama 36802 \
CALL TOLL FREE A
1-800-821-7700
[Bsk for Operator 5217) Ciry/Biate L Fimor 5217

REMOVES VOCALS FROM RECORDS!
Mow You can sing with Lthe world's best bancs!
The Thompson Vocal Ellminator can e

L y

The ul'em n'lw masl oF viruslly all of 5 lesd vocal fnaim & standand
lereo and leave the bachgrousd|

irile o call for a free brochure and demo recond

oy @ d f , .
to waiting around for your Gl el OME BN, 1O we
septicsystem to back up

T

Troubied With Gefling Up Mights
PAST 40 [[rialogturng

W you are disturbed by thess sgmplome, your
iroubles may be caused by glandular nflammatbon
of your prosiate Meihods thal memsly gve lemporn-
ary reliel for this, condition cannod be expecied o
mamove ihe cause ol your rouble

The Excelsor institule Cling, dovoled o ihe
NON-SURGICAL melhods of irealment lor dis-
saned paculiar 1o older men, has a new FREE
FOOK (hal iolls how hese lroubles may be cos-
mcted The NON-SURGICAL ireatmenis de
scribed s this book require no surgery. hospitadiza-
tson o long period of convalescence Trealmenls
lake bul @ shorl bime and the cosl m easonable

Institule
Your septic system is gm'rkng to back up, nght? Well you don’t have fo helplessly wait for it 110 E Broacwy, Excalsior Sprngs. Mo 54024
to happen. Simply flush RID-X*® down your toiet every manth.
RID-X adds billlons of safe bacteria to help keep septic syslems running trouble-free. Lab

tests have proven that 1 Ib. of RID-X hiquefies 25 Ibs of solid waste in hours, That's better o _AMAZING d
than the leading liquid septic system additive, or yeast, which contains no bacteria SCIENTIFIC %3"_'}!-“—1 RONIC
RID-X is safe for plumbing. It contains no harsh or caustic chemicals and won't harm DEVICES

pipes or your seplic system trsngr it aglhaneey st i g i

applecatuit, PLASMA TIMRNADD, FWRCE FELDC WX
WINDL. WK MOTORS. LNGHTSING GENERATHON
TELSA (VMLS. ANTIGREAVITY, MAGHNETIC IMPLUILSE
GLINE,  INFRASONICS amd ULTRASONK DEVH'ES
SINECK and STL™ GL'N PROUECTURS i paorsnul prey -
Vi HEL 1N TUTAL DARKNISS. LING RANGE YOIC
TRANSMITTERS. DIRIETIONAL MICHOP RINES. 1IN
TRUSHIN ETHCTORS L sevuity. SATELLTE TV
ENERGY sml INSECT RODENT KILLERS. REFELILORS
G the howme SEMDY S1I0 PO CATALDG (8 MLANS
KITS ANIN COSIPELTED ITEMS TUd

INFORMATION UNLIMITEDR
BOX Ti6, DEFT ME
AMHERST. NH 0M031

RID-X is available where househodd products @re sold

FAEE. The Makars of
© | RID-X il send you this
y informativa booklel, which
can halp you avold saplic
system lallure. Send a
card to RID-X, Dept. MBB |

THE SAFE WY TO A WORRY-FREE SEFTIC SYSTEM. 225 Summil Awe.
RO-X i a product of e . CON Company. Montwale. N.J. 07645
23 Summil Avere, Monfale. New Jarsey 07643
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Al Lest & Now Amaringly Simple
GAS TURBINE

JET ENGINE

wWrimEy

Portable Steam Cleaner
Sisam in 8 seconds
CLEAM:
Engines, Air Fitters, Lawn Mowers.
J-y1, guarantoe on fime box, coils. Lises lg-
uid soap, propans Nired. Wi, 120 s, Auxil
pump requined 00 low walesr pressisne
rﬁ:\ ::lhlm' Dept. M-18
A X 'm mm'.
- Jackson, Wyoming BI001

Pliabie, duabie see-thry vingl
Blatc-Cling Bakds o windshisld in
cars, bucks. AVa Méduces glare for
senBiive oyeL.

A" x 5" - §EO9 + §1.50 ship
0" x 547 - §8.89 + §1.50 ahip
T2" u 54" « B16.89 + §1.50 ahip
WA Eiaie mea, add 070 baa
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Hydro-Rat AIRBOAT Plans

& J-miae meapanies wnd Eaty W il B ol
Erbsim widie buslimg | Sgbueg
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HOW TD BUILD & MORE
POWERFUL
BODY!

i
#
[=

I
el BT SiFEsgEn WNTE Padapt

UNIVEASAL BODYBUILDING
Dot 04

o

BOE S68, DETACHT, Mi AE260

Generators, T -BIIHI
Tillers, a

2 i 18 HP Engines, mmm wean
Goneralors, il 8t Discound Prices

SMALL ENGINE CITY
2612 Lyndale So. Dept, PME
Minnoapois, MN 55408, 612/672-4288
1-B00-E45-4288

TECHNICAL BQGDKS!

CURIDUE ME EHI-H“:IL HDH’EMEHTS
F|.|_|.L||&.1 IQ""p||| 5 ! 0

0 differany

SLgIFLART nrg nEs B
S e parbieal
I Fascinaisng!

1 pass thee
.'I..l'.|||

Ll I]e!' sefling papartack

ALTERNATOR SECRETS

Gt thausands of watls tray

RUN THREE PHASE MOTORS ON
BINGLE PHASE POWER!

Lna PSP OWER ITENOES 0 USe sencE T T
iy Bla oo rewwindeng | Eaaily dome. Jem-pec ed

il

of - th

TESLA COILS

TESLA COIL SECRETS

Page through the prvate aks of a
Buildes of & Inciaailda
disgrarms ar 1 ] poperhar
Oirdbar o, 4317 $6.95

Discover ram. 1< r. U0 [ApEThACHE, 1EET
books, @dusths
ud| how-to: foundry, machir
altm

fergmees on all types ol

quiest fres catalog with sy book
thes ad!

HOW TD ORDER
Send wour name, sddress, a st of §
the totsl book oost, plus T
tha first ook anad 25¢ for sach sdde
fiang. We
5 - . O seng 'u-l-\..l'l -|l
ERCARD nurmbars  with asgratuie ||
renidanis d 8% sabew tox. All books
Are gt prifendl Wou may mtem any _.--l-
7 dawyn for e || el Yo satiafaction

$3.00

Lindsay Publications, |I1t:.;r

PO Box 12- DG, Bradley IL 60915-0012

L

Send the books I've liwted

] Sand jog! V've enclosed §1,00 |83 '.'C farepn

"ver enclosad THE shipping

= fgr tha first ook and 25C far each sdditeans

Mame

Address

City

Envirolet.

Thm Ecutogs Toviat Spaies
= NO WATER

= NO CHEMICALS
= ND SEPTIC TANK

Sancor Industries Lid
140 - 30 Mbirer Ave . Scerborough. Ont M5 3A3
|COA 416-299-658E)
inU.5A TOLL FREE 1-800-387-65128

POPULAR MECHANICS & MAY 1987

The Hometil JET HELICOPTER

LOW - CORT DEXIGN — SPLIFED ASSEMBLY
w Uses low-og fusl & Mo licemas meeded)
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HYUNDAI EXCEL

More than a million owner-driven miles bring lots of smiles.
The price of this Korean car makes buyers happy, too.

BY MICHAEL LAMM, Contributing Editor

hat sells Hyundaiz here is
partly price, but that’s not
the whole story. The Exeel's

initial $4995 baze sticker brought floods
of customers into Hyundai showrooms.
Yet, it took more than priee to convinee
people to buy.

“T was originally attracted by the
price," confessed a Texas aircraft
sheetmetal mechanic, “but when 1

Seats on low-line

owners of high-line
GLS models often
found seats rocked
on thelr mownits.

looked at the Excel I was pleasantly
surprised by the ear's quality of con-
struction, its attractiveness, standard
equipment, roominess and economy. |
think it's a good value for the money.”

Value, then—perceived or real
—holds the key to Hyundai’s phenome-
nal U.5. and Canadian sucecesses. Word
of mouth and good advertising helped,
too. Early Excel ads told American

televiewers they could now afford two
cars for the price of one. Judging from
unsolicited remarks at the bottom of
questionnaires we sent out, quite a few
respondents took the TV hint literally.
Several households now drive two and

even three Excels.
Despite its recent arrival in North
America, Hyundai already stands out
(Plense furn o page 188)

The &8-hp, 1.5 liter
Mitsubishi Four
came in for a lot

y of eriticism as having
inadequate power
for the welght of
the Hyundal.
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AlR COMPRESSOR
CONVERSION KIT

VOLKS-
AIR

KIT CONVERTS YOLIR TYPICAL VW ENGISE BT A HIGH QUFPUT
AIR COMPRESSOR

Twin yfindar it bor sandblasing, commercal and industral wie
(50 CFM peston displ | only 350,00 Single it for medam duly
use [25 CFM pision dispd ) $279 175 PSI capatbity. Wibe: Dunn
Rightinc., Depl. PMVA. R Bon [B44. Andersan. 5. C 29624 ¢
phone B03-206-5316

FEATURED B4 MAR. BT HOT Vilis MAGAZINE
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ARMOR PRODUCTS Catalog $1.00

E. Northport, NY 11731

Box 445-C,
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ROCKET MOTORS!

II * 40 POUNDS THRUST!
* FIFTY CENTS EACH!
* BUILD A DOZEN IN AN EVENING!
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_HEART ATTACK

FREE REPORAT. | survived heart attack. (ufl doclors. Used
90+ day painiess technique. Cancelled surgery—Tossed
oul piis—Ended discomfon. Feel & look younger. Reganad
health. Laugh at doctors & pills. | am a new man, Helping

others. Free proal--SEND NO MONEY-—-only name. and

address! Survival-15, Box 3256, Austin, Texas TA764

The 1987 Ruanecal. ()

OUR HIGHEST QUALITY
AFFORDABLE
ELECTRIC 3-WHEELER
Take this compact, portable 3-wheeler
anywhere. Easy One-Hand Operation.
Buiit-In Battery Charger. Rear Suspen-
sion System. MEDICARE and pri-
vale insurance reimbursable. 30 DAY
FREE trial. Call or send coupon below
for a FREE 20 page color catalog.

1-800-662-4548

b e s i — . — i —

| Electric Mobility Corp., Dept.1203!
I #1 Mobility Plaza, Sewell, NJ 08080 |
l MHamea
|

I

Address__ :
| City Zip |
| Phone () -1

e e —

e

BE A
LOCKSMITH

You'll enjoy r wiork as & Locksmuth becadse il (s more
fazcinating than a hobin—and highly paid bessdes” You T go
o Enjoying the [ascinating work, ]d.'\ﬂ'lh i oo times
o b} bescisirses o Tl be the man in i &N PEgrTesing
fiekd offenng beg pay pobs., o mme- s :-m- i Isss.
Whast o could you gsk! Send

TRAIN AT HOME—
EARN EXTRA 153 RIGHT ALY |

Div. Commercial Technical Instsele
1500 Cardinal Dirtve, De | NLO57
Little Falls, N, 07424

[ Phese Prind |

Magnifying Reading Glasses
=

Send for your FREE Catalog joday, Our |
catalog features 40 styles of magnifiers priced from
§$9.98, plus many other helpful vision aids and
useful products, such a3 our new magnified
sunglasses and fisherman glases.

NAME
ADDRESS
CITY STATE

A EIF
PRECISION OPTICAL Dapi.133-J, Aachalls, IL 81088




HYUNDAI EXCEL
{Continued from poge 186)

as a textbook suecess story, straight
from the pages of In Search Of Excel-
lence. It's the story of a totally un-
known, unproven Korean automaker
that arrives in Canada in 1984. Two
vears later, by sidestepping Canada's
Japanese quota restrictions and on the

strength of a $4300 car called the Pony,
Hyundai becomes Canada's No, 1 best-
selling import.

It now appears that Hyundai might
repeat that performance here in the
United States. By December 1986, the
Korean automaker had sold 160,000
Excels to eager U.S. buyers. That
number set a sales record that no fresh-
man Japanese or German importer ever

came close to before. The figure also
forced Hyundai to raise its first-year
U.S. sales projection by 50 percent. In
1987, the company is aiming at 250,000
sales.

And now we find that the great
majority of owners are more than hap-
py with their cars. For example, a
South Carolina receptionist wrote, “I'm
averaging 38 mpg, and the fuel saving

Comfort opinion, front seats:

Excellont 55, 5%
Good 38.0
Average 42
Paor L4

Comfort opinion, rear seats:

Excel 2. 1%
6.4

Average 0.7
Poar 0.7
Had any mechanical trouble?

Nao 64,
Yes 35.7
What type of trouble?

Electrical 16.2%

Shiftertransmission 14.1

Carburetor 14.1

Clutch 1.1

Air conditioner 8.1
Dealer repairs satisfactoryT

N Z8A%
Yes TL8
Denler service opinion:

Excellant 38.3%

Good 45.4

Average 0.2
Poor 6.1
Mumber of vehicles owned:
This cir anly 25.8%
Two ears 40.3
Three cars 0.5
Four or more cars 13.56
Makes of other cars owned:
Ford 24.4%
Chevrolet 2.0
Oldamohile %3%
Toyota :
Honla 10.7

No 5.1
Maybe 29,4
Would vou buy a Hyundai again?
Yeu 68.1%
No 956
Mayhbe 44
Ev distribution of owners:
nder 29 vears 3h.6%
30-49 vears 473
Sil-plus 16.2

\'b"'_nuH you buy an Excel m.’m
EB

SUMMARY OF 1986 HYUNDAI EXCEL OWNERS REPORTS*
Total miles driven 1,064,212 Specific likes: T
Average mpg LOONOmY ;
4-speed mamual transaxle Price 466
In town 204 Styling 46.6
On the highway .8 Comfart =5
S-apeed manual transaxle Handling 24.9
In town an.8 .
{in the highway $6.4 p ific dl:!lliku,_
Fspeed automatic transaxle Vol enough power .7
In town 2.6 H:I:i“:“l']:'}'#“ 95':
3 o &hi ﬁ'ﬂ!‘.‘l X
On the highway a2 ?‘“"“‘5‘ of inaberishs Fa
Series cholces: ransmission 4.9
{TURCN Soiobl Intdmed). | SN What changes would you like?
[ ore WET
Excel GLE 39.0 :u p b zga
usier shiftin L]
Moo gecemsories and options: g More optiona equipment 3.4
Air conditioning 50,1 H h did you pay?
Allay wheels 3R.6 ﬂ::;: Fon. e SRS
Hange 40005510, 493
Why did you choose the Hyumdai? K=
Price 2% Workmanship opinion:
Styling 2658 Exeellent 48.3%
Economy 181 (Good 48,6
Hearsay 122 Average 1.8
Construction quality 9.3 Poor 4
*Percentuges might not equal 100% due to rounding or insufficient data.

$1000 A Month With Just A Hack Saw!

© by Philip E. Brancato Sr. 1986

Yes, you can make 51000 a
month and more with just a
hack saw in your spare fime,

Will You Ger Rich?

No, you will not get rich, but
you can make over 31000 a
month in your spare time and
have a ball doing it.

I tried all those **Ger Rich™
gimmicks that are advertised,
that never tell you anything
uniil you've sent them your $25,
and then vou find owt their
gimmicks were not for you.
Well, I've tried them all and ['m
still not rich.

All T ever wanied was some-
thing I could do in my spare time
with my hands, make a litile
money and enjoy myselfl and not
have to buy $3000 worth of 1ools
or merchandise to do ii.

Believe It Or Not

1 found the most enjovable
and profitable business working
with my hands and the only
tools 1 use are a hack saw and
measuring tape. The really mice
thing about it is any man,
woman or ten-year-old can do it

168

What Do [ Do?

| make beautiful indoor/out-
door P.V.C. pipe furniture.
Such as chairs, lounges, tables,
swings, and all kinds of baby
furniture ouwt of P.V.C. pipe;
and have been for 10 years.
P.V.C. pipe furniture is the hot-
test selling furniture on the mar-
kei today, because it is unique
and beautiful and will not rot or
rust and it will virtually last a life
time.

Prafit Unbelievable!

The fantastic part of this busi-
ness is the profit.

Just go look at some of this
furniture in the stores and see
some of the unbelievable prices
it is selling for,

A chaise lounge that costs
$£62.25 in material and three

hours of work is selling for over
$228 in the stores. | can sell my
chaise lounge for anything |
think my labor is worth. For
once, the big manufacturing
companies cannod compete with
me or you on prices. You will
find you will have mare orders
than you want!

Where can you buy the P.V.C.

Fipe?

You can buy the P.V.C. pipe
from any local hardware store to
start. Plus [ will supply you with
the name and address of one of
the largest manufacturers of pipe,
fitting, cushions, and (able tops
who will sell to you at wholesale
prices and you do not have to buy
a minimum amount, plus [ will
supply you with my shop manual
and sixteen detailed shop draw-
ings with pictures and measure-
mentsof sixteen different designs.

Do you need my shop drawings

Mo, you don't need my shop
drawings unless you wani to save
hundreds of hours of trial and

error work and thousands of
dollars that | had 1o spend be-

fore 1 finally found the right
design and measurements and
tricks to the manufacturing of
P.V.C. pipe furniture. | only
wish that when | started, | could
have bought these shop drawings
and | would have gladly paid
$100 for just one of them.

I will pay you!

Yes, | will pay you $25 for any
unigue design shop drawing
that 1 can use in my collection
and workshop manual.

How do you stari?

1) Decide if you like to work
with your hands to create things
and wani (o make money.

2) Can you afford $12.00 for
my shop manual and sixteen
drawings.

1) Send me your name and
address along with your check
for $12.00 10;

Philip E. Brancato Sr.
P.O. Box 237P15
Riverview, Florida 33569
(813) 677-6548

Please allow about two weeks
for delivery.
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plus the low initial price practically pay
for the car.” A Missouri technician said,
“This car drives like a luxury vehicle,
My mom has a Cadillac, and the Excel
rides just as smoothly."

A Bhode Island computer manager
said, “Workmanship is superior to
American cars and as good as Japanese,
Dawllar for dollar, my Excel has to be the
best automobile sold in America. Not
gince Henry Ford introduced his Model
T has a car been 80 underpriced.”

“Comfortable ride, easy to handle,
and stops great even on wet roads,"
said a Tennessee lab technician,

A Massachusetis retailer wrote, “In
my opinion, Hyundai has the same
workmanship and quality as cars cost-
ing three times as much.”

Nearly half of our respondents gave
workmanship an excellent rating, and
another 48.6 percent marked it good. A
California police dispatcher ohserved,
“Haven't been able to find anything
wrong with this car, even after looking
intentionally for a defect.”

And so0 on and so forth. We could run

quotes for pages and pages,

Cost versus price tag
About a third of our respondents
bought the standard $4995 Excel, but
not many paid that amount, Even sub-
tracting freight, tax, license and so on,
a mere 7.4 percent drove home for
$4995. A Florida hotel manager told us
he'd been charged $300 for rustproof-
ing, “and I didn't have any chaoice in the
matter." A New York systems techni-
cian grumbled, “You don’t barter with
the dealer. He knows if you don't buy
this car, he's got others waiting.”
Because dealers so often refuse to
dicker on price and unashamedly
“pack” their cars for extra profit, the
importer has adopted a followup pro-
gram to soften any hard feelings.
“Hyundai Motor America immediately
got in touch with me,” wrote a Massa-
chusetts aerospace specialist, “to be
sure | was satisfied with the car. They
left me with the impression that [, the
customer, am very important to them.”
Not to take away from overall owner
satisfaction, the Excel does seem to
have one big flaw and a lot of little ones,
all of which Hyundal ean easily eorreet.
The biggest gripe had to do with
horsepower: not enough of it. The 68-
hp, 1.5-liter Four—a carbon copy of the
engine used in the 1995-pound Mitsubi-
shi Colt/Mirage—struggles to make the
10 percent heavier Excel keep up with
traffic. “Very poor on hills,” noted a
New Hampshire nurse. “On  long
grades, speed drops to 40 to 45 mph." A
California bookkeeper: “You can really
feel the air-conditioner compressor kick
in—the engine lugs way down.”
Among lesser complaints, we consis-
{ Please furn to page 152)
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This VET Did It - and YOU
vWar injuries to St CanDo It
= Too!

financial SUCCESS
I'::.Wull Fn-:k;mﬂh. thanks I'!:.n
your training. ﬂ.uild!'li the
work is 'I'as:innlmg:‘ﬂ‘ | ean
do it anybody can.—
Glen Johnson, Larned, Kan.

Make Up to $26.00 an Hour — even while leaming!
FAST
at Homa! ]
If you enjoy fixing things, you're a “natural' enable you to get your share of this always-
to make hundreds of EXTRA DOLLARS & profitable business. Hundreds we've trained
;ﬂlrhlln tha fascinating l.Ilzil.lsirllwa- of Lnﬁk— are doing it. So can YOU.
smithing. Rising crime has |Increased de- PON 2
mand for service a thousandfold, Yet there's m'ﬁt.mp m::&ﬁm&;‘%ﬁmmﬂ“ﬂ_
aenly one Locksmith for every 17,000 people! ing spare time—or in your own full-time
COLLECT CASH PROFITS ALMOST AT ONCE!  business. |deal for retirement—good jobs, too,
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THE HEARST CENTENNIAL.

100 YEARS OF MAKING
COMMUNICATIONS HISTORY.

This year The Hearst Corporation is celebrating its 100th anniversary in
American journalism.

As a salute to the many thousands of employees who helped us reach this
milestone, we have gathered together just a few from the past and the present
who, in some special way, represent the achievements of all their co-workers
over the past century. Reporters, columnists, editors. publishers, writers,
broadcasters and business executives: they have made Hearst one of the largest
and, we think, one of the best communications companies in the world.

And to our readers, our viewers, our listeners and our advertising clients
for their support over the years...thank you!

n—
The Hearst Corporation

1887 100 Years of Making Communications History 1987

1. Heben E-ﬂ?mmm. Cosmopolitan L, Juhn Mack Carter,
editor-in-chiel, Good Housekeeping 3. Frank A. Bennack, Jr.,
ident & cen, The Hearst Corporation 4. wood & Blondie,

ing Features carioon couple 5. Louvella Parsons, Hollywood gossip
columnist §. Gilbert C. Maerer, exccutive vice president. The
Hearst Corporation 7. I, Gortatowsky, former general manager.
Hearst Mewspapers 8. Popeve, King Features sailor 9. W.R. Hearst,
Jr., editor-m-chief, Hearst Newspapers M. Randolph A. Hearst,
chairman of the board, The Hearst Corporation 11, Walter
Winchell, Broadway columnist 12, Arther Brishane, newspaper
editor, columnist 13, Joha R. Miller, former president & ceo, The
Hearst Corporation 14. Matalie Jacobsen, news anchor, WCVBTY,
Beseon, Masa, 15. William Randolph Hearst, founder 16, Richard E.
Berlin, former president & ceo, The Hearu Corporation 17. Herbert
R. Mayes, former editor. Good Mowsekeeping 18, Stephen Crane,
novelist, New ¥ork Jowrmal reporter 19, Frank Massi, former
Funb:m & ceo. The Hearst Corporation 20, Richard E. Deems,
ormer president of Hearst Magazines 21, Dr, Harvey 'Wiley, Good
Housekeemng Bureaw, author 1904 Pure Food & Drug Act 12,
Myron Cope, radio personality, WTAEAM. Pitisburgh, PA 23,
Mark Twain, special columnist, San Francisco Exvaminer 24, Hagar
the Horrthle, King Features Viking 25, Dr. Joyee Brothers, Kl‘r'rl,;
Features colummist 26, Harry M. feld, editor, Albany (NY
Times-Ulnion, Knickerbocker News 27, Dorothy Kilgallen, = Voice
of Broadway™ columnist 28, Thomas Justin White, former general

manager, the Hearst organization 29, Harvey L. Lipton, vice
!:_Ir::idtnt. general counsel. The Hearst Corporation 30,

oving, editor-in-chief, Connolsseur 3. Frank Zachary,
editoran-chiel, Town & Counrry 31, Bob Considine, Hearsi
newspaperman 33, Frederick Remington, arss, New York Journa/
dllustrator 34, Elizabeth Gordon, former editor, Aowss Beaulifid 35,
Anthony T. Mazzobs, edicorin-chiel, Horper s Bozaor 36, Bill Stern,
sports narraton, Hearst Metrotone News 37, Jack London, novelist,
San Francisco .Emm.l.-wrr:gnrltr 38, James Clavell, Morrow
novelist, author of Whirtwing 39, Adela Rogers St John, Hearst
reporter, featuns writer 0. Jim Bishop, Hearst columnist, sioryieller
41, Beetle Bailey, King Features (.1, 42. Ambrose Bierce, short
story writer, Sant Francisco Examiner columnist 43, Carmel Snow,
Tosmer editor, Harper's Bazage 44, Joseph Kingshary-Smith, Hearst
Mewspapers national editor 45, Fra C. Sayder, former general
manager, Hearst Broadcasting 46, Annie Laurie, newspaper
columnist, first of the “sob sisvers” 47, Raymond J. Petersen,
executive vice presadent, Hearst Magazines, former publisher, Good
Howekeeping 48, C.W, Ch oremer editor, Monor Boarmg &
Sailing, author, Pioring 49, ¥ Dix, newspaper columnst 50,
Marces Morris, former managing director, Hearst’s MNational
Magazine Co.. London 51. Sidney Sheldon, Morrow novelist,
author, §f Tomorrow Comes 52, Diavis, New York
Jowurmal reporter 83, Lawrence Hughes, nt, Hearst Trade
Books 54, Elmare Leonand, Arbor Howse novelist, author off Baelis
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HYUNDAI EXCEL
{(Continued from page 188)

tently heard the following: “Difficult to
shift, especially into REVERSE," said a
Texas homemaker. In all, 14.1 percent
of our respondents reported taking
their cars back to the dealer to try to
correct balky and imprecise shifting.

“The plastic window cranks break off
in your hand," snapped a California
naval ensign, “and the dipstick is hard
to get at.” He wasn't alone, either.

A number of people had trouble stuff-
ing fuel in their Excels. A California
estimator noted that: “The tank used to
be hard to fill because the neck was so
small. The dealer put in a bigger neck,
and now it works fine."

There were those, too, who pointed
out that the deck lid wouldn't stay
open. “It's dangerous,” wrote a Massa-
chiisetts special assistant, “because you
hit your head leaning forward while the
trunk lid's slowly coming down."

“Driver's seat rocks on its floor at-
tachments,” complained a California X-
ray technician, “and the dealer has yet
to fix it.” This was a problem only for
owners of the Excel GLS, because that
top-of-the-line series comes standard
with a 6-way adjustable driver's seat.
Seats in the lesser GL and conventional
Excel were judged comfortable and
solidly planted.

Despite all the standard equipment
that graces even the base Excel, a few
items weren't offered at all on any
series: power steering, tilt column and
cruise control, to name the primary
three. A number of buyers missed not
being able to buy these options.

Give it time

Mo big deals, any of these gripes. Give
Hyundai a year or so and it'll likely fix
everything at the factory level. Mean-
while, rumor has it that within two
years the company will offer either a
turbocharger or a bigger engine.

And finally, there's this from a Mas-
sachusetts civil engineer who'd been
assigned to work in Korea. “My experi-
ence includes thousands of miles in the
Hyundai Pony and Pony 2 wagon.
These vehicles were in a car pool ac-
cessed by many different drivers and
subject to Korea’s harsh road condi-
tions. The Hyundais performed well
mechanically and maintained their
tightness even though driven 'round
the clock, My work took me on several
vizits to the Hyundai Heavy Industries
shipyard, a few kilometers from the
auto factory. My experiences with the
workers led me to an overall faith in the
reliability and the export quality of
their products. 1 intend to purchase the
Hyundai Stellar when it becomes avail-
able in the 11.5." And so0, undoubtedly,
will a lot of other Americans. ™
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ecause the porch is generally not

built as an integral part of the

main house, repairing or replac-

ing it is well within the realm of the

competent home eraftsperson. The

porch we rebuilt was set into the corner

of the building. Other types include

those that are open at both ends, and

those supported by the building on
three sides.

Before you begin work, make a pre-

liminary inspection to determine the
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PORCH

THE 4NN BETTER

To Re

BY PAUL BARRETT
lllustrations by George Retseck

scope of the project. Inspect the deck,
railings, posts and related woodwork
for deterioration. To check for decay,
probe the wood with an awl or screw-
driver in several places. Bad flooring
may be all that needs to be repaired,
but this often suggests more serious
problems underneath,

irA

Frequently, newel posts (the posts
that terminate the railing at steps and
do not connect to the roof) are poorly
secured to the porch floor, These should
be replaced or refitted for safety. Also
check the condition of the roof support
columng which are prone to deteriora-
tion at their bases,

Mext, inspect the porch for sags that
may indicate frame deterioration. Hold
alevel against the roof support beam, If
it's not level, determine whether the
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P
& Remove the ralls with a prybar and
wedge. if you plan to reuse them, drive the
nalls through with a drift punch.

and nail them in place. Be sure to keep
_ the top of the new joists flush with the
top of the rim joists. If the whole deck
framework is rotted, remove all the
joists and start from scratch.

With the old framework out of the
way, and the roof temporarily support-
ed by the 2xfs, you can remove any
parch columns that may need to be
replaced, Columns that are left should
be connected temporarily to the roof

§ Remove the old flooring to completely
expose the underlylng structure. Inspect
the framework for structural soundness.

roof beam so it doesn't slip.

The first step in rebuilding your
parch is to construct the outside of the
framework, or box. Begin by selecting
u piece of joist stock to install on the
building. It's rare to find perfectly
straight framing lumber, Most boards
have a crown which must be marked
before you use it for framing. Sight
down the length on one edge and mark
the edge of the board that has the

convex crown. The

==

joist should be in-
stalled “crown up”
go that the weight
of the floor will |
tend to straighten |
the board over
time, If the joist is
severely cmwned'
—more than % in. |
—strike a chalkline |
along its length and |
saw or plane to th:a
line.

Next, determine ?
the height of the |

¥ For good dralnage, slope the deck away from the house
about ', In. over 4 ft. Use a 4-ft. level with a ",-In. shim under
one end. Adjust the frame untll the bubble centers.

beam with lengths of scrap wood. These
posts were never intended to hang from
the roof and, depending on how they're
fastened, are liable to simply fall off.
Place a hydraulic jack between a
foundation pier and porch post and
slowly lift the roof. Raise the roof to ita
correct height plus about % in. for
clearance. Adjust the temporary sup-
ports as you go. If the porch posts have
been removed, you can nail two 2x4's
together for a jack post. Be sure it's
plumb and toenail the top end to the

POPULAR MECHANICS @ RAAY 15987

Jjoist that's fastened |
to the house. Mea- |
sure the thickness |
of the new flooring, |
and add % in. for |
elearance. Then mark the house wnll at
this point and strike a reference chalk- |
line. Cut the joist to length, taking into |
account the thickness of the joists that
will meet at corners.

Use 16d galvanized nails followed by
Y-in.-dia. x 3%in. lagbolts to fasten |
the first rim joist to the building. Next,
attach the perpendicular rim joists and
the remaining outer rim joist. Double |
those rim joists that carry the internal |
joists, span long distances or support |
posts that hold up the roof. On our job, |

& With the roof tempuﬂrllynmpurted.
disassemble the framework. Begin by re-

moving the end rim Joists.

though the porch was a small one, we
doubled the rim joists around the pe-
rimeter. Liberally nail these doublers
with 16d nails,

The porch should be pitched away
from the building about ', in. over 4 ft.
to allow for water runoff, Set this slope
before the internal joists are placed.
Place a 4-ft. level on one of the rim
joists that extend out from the building.
Insert a Y-in. shim between the outer
end of the level and the joist and raise
or lower the box until the bubble cen-
ters. Install cedar shims under the
frame to fix this height, or notch the
joists if the frame is too high, Make this
check on each side of the porch.

Next lay out the positions of the
interior joists. Minimum spacing for the
floor joists should be 16 in. on center for
good structural support. If your porch
is small you can divide up the length
into equal spaces that come as close to
16 in. as possible, Mark the joist posi-
tions with a square line down the inside
faces of the rim joists that they hang on.
Place an X" to indicate which side of
the line the joists are hung,

Mark the erown on the lumber to be
used for the joists and check that
they're all the same width. Oceasional-
ly, sizes will vary slightly and this
should be taken into consideration
when positioning the joist hangers so
the tops of all the joists will be flush.
Set the joist hangers at the proper
| height and nail them in place using the
special nails provided.

Measure the joist length across the
box at both ends and cut the joists to fit,
Slip them in place and nail through the
hanger holes using the joist hanger
nailz, Then toenail the interior joists to
the rim joists using 16d nails. Two nails
per end are adequate.
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10 Using a framing square, lay out and
mark Interior jolst positions on rim jolsts.

Nail the joist hangers to correct helght.

Next, prepare the framing to accept
the newel post. On this job, we found
that the post was not fastened directly
to the frame, but was held in place with
angle brackets screwed to the floor.
Since the post was basically sound and
architecturally attractive, we decided
to use it as part of the new structure. To
attach it properly, we notehed the end
to receive a poplar splice that would
extend below the floor and attach to the
frame. We cut out the inside piece of

the doubled rim joist so that the poplar | |

extension fit it snugly and lagholted the

post to the frame. Then we fit 2x4 |

blocking across the joint. This blocking

supports the foorboards around the |
post. If you're replacing your post with |

anew one, extend it into the framework
and box it in,

Porch posts, both the ones that sup-
port the roof and the newel posts, can
be made if necessary. Design details of
Lthese posts give character to the house
and attention should be paid to building
posts that are in keeping with the house
design. Round posts are made on a
lathe. If the post is longer than the
eapacity of your lathe, you can make it
in sections. Turn a tenon in the end of
each section that will fit a correspond-
ing hole bored in the adjacent piece.
Assemble the sections with waterproof
glue. Bquare posts can be solid or hol-
low. Hollow ones allow you to create a
wider post without the unnecessary
weight of solid wood. They are built up
with boards butt-joined at the corners,
and can be made in sections with sides
that are parallel or tapered. Square
posts are ornamented with base and
crown moldings in keeping with the
style of the house, Both solid and built-
up square newel posts should have a
cap, usually with bevelled edges, to
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11 Cut the Jolsts to length and nall in
place with Joist hanger nails. Compiete the
nalling with 1&d toenalls, two per end.

protect the end grain of a solid post, or
to close off the open end of a hollow
post.
To deck over our porch, we used
tongue-and-groove clear fir, which is
standard for porch floors, Face-nail the

12 We spliced an extension on the old
newel post to fasten it to the frame. Box in
around the post for flooring support.

After the flooring is installed, you
can remove the roof supports and allow
the posts to rest in place on the deck. If
you're replacing any posts, install them
now. Toenail the posts in place with 8d
galvanized nails. Snap a chalkline along

16 Fascla boards are Installed over the
rim jolsts. Miter the corners and fasten
| ‘with Bd galvanized finish nalls.

first piece in place using 8d galvanized
finish nails, tongue edge out. If the
groove edge of the first piece is ex-
posed, rip or plane this edge to remove
the groove. Nail the succeeding pieces
by driving the nails diagonally through
the tongues. Use a nailset to finish
driving the nails and avoid marring the
wood. If you have trouble fitting the
boards, aveid hitting them in place with
your hammer. Instead, cut a serap of
flooring to use as a tapping block. For
badly bowed boards, face-nail and toe-
nail a portion of the board that you ean
get to fit, and use a pry bar to pull the
rest of the piece in place. Let the ends
run wild, to be trimmed when the floar
is completed.

17 install the decorative molding under
the flooring overhang. Leave a '4-in. to 1-
In. deck overhang beyond the molding.

20 Attach the completed baluster assem-
bly to the top and bottom ralls by nalling
through strips with &6d galvanized nalls.
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13 Use a tapping block to tighten up the
Joints In the flooring. This saves marring
the tongue-and-groove boards.

the uncut floorboards to the desired
deck overhang and cut to the line.
When figuring the overhang, be sure to
take into account the fascia and molding
that will be applied and add an addition-
al %4 in. to 1 in. to the overhang for a

14 Drive 8d galvanized finish nalls diago-
nally the tongue. Finlsh driving
the nalls with a nallset.

reveal. If you're reusing the old railing,
toenail it back in place with 8d finish
nails. You can also purchase ready-
made railing and baluster parts at some
lumberyards, or make your own.

To make the railings, select weather-

19 Mark the 1Y-n. x "4-in, strips with
the baluster spacing and nall to the balus-
ter ends. Keep the edges flush.

resistant 2x4 stock such as cedar, red-
wood or pressure-treated lumber. Use
a router or table saw to shape the top of
the rail to the desired profile. We used a

: C.":s; table saw to cut a simple 45° bevel along

+ the top edges of the top and bottom rail,
| Then set up the table saw with a dado
blade and cut a 1%-in.-wide x %-in.-
J deep groove in the bottom of the top
rail, and the top of the bottom rail. Rip
| two strips to fit flush inside these
| grooves the full length of the rail. Cut
| the balusters 1% in. square and to
finished length. Measure the distance
If between the posts and cut the rails and
| strips to exact length.
| To figure the baluster spacing, first
estimate how many balusters you think

15 It's quicker to trim the flooring after
it’s all installed. Strike a chalkline, taking
into account necessary overhang.

you need for a run of railing. Divide the
total rail length by the number of balus-
ters desired plus 1 to get the approxi-
mate baluster spacing. Then multiply
the number of balusters by their width
(1%-in.) and subtract this from the total
rail length, Divide this amount by the
number of balusters plus 1 to get the
exact spacing between each baluster,

Mark off the strips with the correct
spacing. Nail the 1%%-in. strip to the
ends of the balusters at the marks and
keep the edges flush. Repeat this on the
other ends of the balusters. Place the
assembly in the groove of the bottom
rail and nail through the strip. Then
turn over the unit and repeat the proce-
dure with the top rail. Place the assem-
bled railing in position and toenail it to
the posts with 8d galvanized finish
nails. Use a nailset to finish driving the
nails.

The frame is then covered with 1-in.
fascia boards of the same width as the
joist stock and mitered at the corners.
Apply this fascia to the box with 8d
galvanized finish nails. Because the
porch is sloped, the line for the miter
cut on the end fascia boards will not be
precisely sguare to the edge of the
board. Mark the appropriate cutting
line by holding the uncut faseia in place
and tracing the frame corner on it.
Follow this line when cutting the 45°
miter. Don't forget that it represents
the inside line of the miter. After apply-
ing the fascia, install the molding with
4d galvanized nails.

Finally, caulk around the edge of the
deck where it meets the siding to seal
the corner and protect the house and
porch framework from moisture, Re-
attach the steps using 16d nails. Then
prime your porch and paint it with a
good quality oil-based enamel. P
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THE ;. BETTER
HOME

Homeowners’' Clinic

BY NORMAN BECKER, P.E.
A shrinking problem

I just moved into a house that's 1 year
old. There are open joints between
some of the walls and floors which, |
assume, are caused by shrinkage of the
wood framing. What is the effect of the
moisture content of wood on shrinkage
and decay? [s the shrinkage of wood
proportional to the change in its mois-
ture content? PAUL KLIENKOFPF

RIVERVALE, NJ

There is a direct relationship between
the moisture content of wood and
shrinkage. However, this only ecvists
when the moisture content is below the
Siber saturation point, whick for most
spectes of wood 15 about 30 percent,

Muisture content (MC) is expressed
s @ percentage that defines the weight
of moisture-bearing wood relative (o
the same piece when oven dry., Mois-
ture erists in_freshly cul (green) wood
in hwo forms: as free waler contained
within the cell cavities, and os ab-
sorbed water condained within the cell
Sibers, The moisture contend of green
wond can be as high as 200 percent.
Initially, as the wood dries, only the
JSree waler is given up.

The moisture content at which all
the free water has been [ost and all the
absorbed waler remains is called the
Siber saturation poinl Even though
the moisture content has been reduced
JSrom 200 percent to 30 percent, no
shrinkage occurs.

Shrinkage primarily occurs across
the groin and begins when the cell
fibers give up the absorbed water. The
totad shrinkage that con occur tokes
place between fiber saturation poind
(about 30 percent MC) and a theoreti-
cal moisture content of 0 percenl. For
every 1-percent moisture loss below
fiber saturation, there will be a 3%y
percent shrinkage or Yy, of the total
shrinkage.

Depending on the temperature and
huwmdidity of the swrrounding air,

Do o hare @ hore- mainiemance oF repaie prob-
fem ' Semd it b0 Homeoumers' (lime, Popalar Me-
chanics, 2284 West 57th 56, New Fork, NV 1010,
Letters rannot be anawered indivicuelly, but paod-
fewns of weide imtervest will be discussed in the
codumr For more home-ropeir and moimleance
help, pet PM's Home Core {ruide, 5245 postpaid
Senid your oreler{s | to Pogralar Mechanics, Bor 1014,
Radio City Statioe, Newe York, NV J0100
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wood will give up or take on moisture
until ils moisture conlent is in equti-
libriwm with the moisture in the air.
Nermally wood never reaches a mois-
ture content of 0 percent.

[ wood is kept comstantly in 7(F air
urith a 60-percent relative humidity,
its moisture content will eventually
reach abouwl 11 percent. As faras decay
is comeerned, the decay fungi (rot) will
ordy grow in wood when the moisture
cortent is above 20 percent. Moisture
levels below this will not support decay
and the wood could last for hundreds
aif yenrs,

Bugged
Our problem is box elder bugs. Our
house is light green with shaker shingle
siding. We plan on repainting and would
like to keep the color light. Can you tell
me if there is an additive for paint that
will keep the bugs away? It seems the
color is attracting them by the thou-
sands. At night they crawl under the
shingles, only to come out the next day.
Can you help? THOMAS BURTON
DVER, IN

Box elder bugs feed on the seeds of the
Jemale box elder tree and their pres-
ence indicates that there must be one
nearty. In the fall the bugs seek pro-
tected dry places for winter shelter,

I eomsulted entomologists al Cornell
University and the Cooperative Exten-
sion at the University of Wisconsin
about the effect of color on the box elder
bug. Both indicated they were un-
aware of any preference to light or

dark colors. At present there are no
insecticides thal you can add to paind
that will eliminate your problem. Phil
Pellitteri, the ertensiom entomologist
wt the University of Wisconsin, sug-
gesis spraying the bugs in the early fall
with a solution of Tide lonundry deter-
gent and waler. Although this will not
eliminate the problem, they have
Sound it an effective control The best
lomg-term solution is to remove the
nearty female box elder trees.

Creosote problem

When [ was installing a wood stove in my
fireplace, 1 discovered that the smoke
chamber above the damper was covered
with creosote. The damper opening is
too small to reach up into this space from
below. A chimney cleaning brush
pushed down from above will not reach
the area. Do you have any suggestions?
ROBERT ]. WHITTIER

DUXBURY, MA

If you can't remove the damper plate
falmost all damper plates can be re-
moved or pushed aside once the handle
is removed), then do the job with a
“pull-cord chimney brush, " which has
a cord attached at its fop and botiom
Cme persom stands on the roof and,
while holding one end of the cord,
drops the brush doun to a person by
the fireplace hearth.

Make sure to drop enough cord doun
50 the brush is positioned in the smoke
chamber. Then, allernately pull from
the top and bottom to brush oway the
™

FIBER
SATURATION

H.ESGHBED WATER WITHIN CELL FIBERS

BELOWW FIBER

TTFIP

MOISTURE CONTENT
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How To Replac

A Lockset

irn-out locksets ean be a ma-
jor aggravation. They're not
hard to replace, though, us-

ing common household toals.

To remove the inside handle, first
examine the sleeve for either a small
opening or a clip that protrudes
through a slot. If the sleeve on your
lockset shows a protruding clip, pressit
with a serewdriver and pull off the
handle. If there's a small hole, you
should push an awl or nail through it to
depress the clip.

The cover plate or rose usually snaps
off by means of a slotted clip, or by
turning it past a number of grooves in
the rose flange. If your lockset has a
slotted clip, depress it and pry the rose

AN

free. If the rose is the grooved-flange
type, look for an opening and use your
serewdriver to pry off the rose,

If you don't find a screwdriver slat,
use adjustable pliers to turn the rose
until the grooves line up with the gaps
in the mounting plate, and then you can
remove the rose.

Next, separate the lock halves by
removing the two long serews that hold
them together, and remove the lock
from the door. Then you should take
out the bolt by removing the two small
wood serews that fasten the bolt plate
on the edge of the door.

To install your new lockset, first
install the new bolt. 1f you're lucky, the
new bolt plate will be the same size as

—

1 To remove the handle, find the clip on
the sleeve and press. Use an awl If the clip
Is reached through a small hole.

& After the handie Is removed, pry off the
rose with a screwdriver to galn access to
the main lock screws underneath.

& Take out the bolt by removing the two
small screws that attach the plate to the
door edge. Pry out the balt If It's stuck.

POFULAR MECHANICS & MAY 1587

the old one. If it's larger, extend the
recess in the door with a chisel. If the
recess is too big, install the bolt and fill
the excess with wood filler to be fin-
ished later. Then slide the lock eylinder
through the door from the outside.
Make sure that the bolt catches in the
slot of the lock. Assemble the lock
halves with the two long screws.

To install the rose and handle, simply
snap them over the clips. If your rose
needs to be twisted on, press it firmly
against the door and turn it until the
grooves in the fange catch on the
mounting plate.

Now, check to sée if the old strike
plate works with the new lock. If so,
and the finish iz an appropriate mateh,
the job is done,

Otherwise, you should remove the
old strike plate and install the new one.
To measure the exact location, close the
door and mark the correct bolt position.
Align the new plate and adjust the
recess as necessary as with the bolt
plate, —Merle Henkenius

3 Two long screws extend through the
door and hold lock halves together. Re-
mave these and lock will come apart.

8§ After Installing the new bolt, slide the & Reassembie the lock with the two long

lock cylinder In place and check that it

engages properly with the bolt.

PA LLLATRATIONS By GEDBGE PETSECK

screws, Snap the new rose and handle In
place and then Install the strike plate.
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HOME

BY STEVE TOTH

Washer eats clothes
I have a General Electric automatic
washer, model No. 1WASOBMA, serial
No. LC124876. The machine has a very
annoying habit of allowing small articles
of clothing to escape the inner tub and
get in the outer tub and pump, How can|
fix this?
JIM J. MCCAIN
SALEM OREGON

Check to be sure the clothes retainer
ring is mounied properly and secured
to the baskef. Nect, check the plostic
cover shield and its attachment (o the
top af the machine.

If these parts are in place and in
good shape, then you'll probably need
to narrow the gap between the cover
shield and the tub. Purchase an emer-
gency brake cable shortener, aveilable
at auto parts supply stores, and install
it on the vertical suspension cable af
the rear right corner of the machine.
By shortening this cable, the tub will
tift and narrow the gap belween the
cover shield and clothes retainer ving,
lessening the opportunity for clothes to
o over the side.

To install the cable shortener, first
unplug the machine and remove the
back cover. You'll see a cable that goes
from the suspension up to the top rear
corner on the left side Install the
shortener on this cable and adfust it

Apphance Clinic

until you get a distance of 'y to % in.
between  the cover shield and the
clothes retainer ring. Be sure the cable
shortener doesn't vilrale against the
shell of the machine.

A nommechanical solution, if the
ap is not too great, is to place all small
items, like handkerchiefs and socks,
together in a mesh washing bag.

Leaves a gap
| have a Whirlpool refrigerator and re-
cently installed a new door gasket. |
followed all the mstructions, but now
find a space at the bottom corner of the
door on the handle side. What's the
cure?
CATHY HUGENBERG
COVINGTON, KY

First, make sure the refrigerator is
level and on a solid floor. Also check the
inner plastic door panel to be suwre it's
not cracked or bowed. If it is, reploce
the panel. Next, unplug the refrigera-
tor, and remove everything from the
inner door panel and shelves.

Roll the gasket back to erpose the
serews and relainer, which hold the
inner door panel and gasket to the
wuter door panel. Loosen these screws
L to Vy of a turn on the top, bottom and
handle side of the door. You'll notice
that the door is now somehal flerible,
Close the door and adjust the outer
door panel so the lop and botiom edge
of the gasket comes in contact with the
entive fromt of the refrigerator cabinet
equolly. Then carefully open the door
so a8 not to bend or twist the panel. Roll
back the gasket again and tighten a

Jew of the screws on the top, and then

the side,
Clase the door and lest the gasket for
conriplete condtact. [ the seal is

Install a brake cable shortener on the sus-
persion cable to narrow the space between
the cover shield and tub.
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goud, tighten a few more screws
and test again. Finally, tighten
the remaining screws and re-
check for proper contact,

Out of balance

My Kenmore 700 automatic
washer, model No. 1106914712,
serial No. C-40318701, works
fine until it poes off balance and the
machine stops. A buzzer sounds and the
washer won't start in any of the cycles.

The repairman started it by shaking the
agitator. Can you tell me what's wrong?
VINCENT BELLETTO JR.

RICHWOOD, Wy

Your machine is equipped with an off-
balance switch that's activated by the
maotion of the base plate. Then a hold-
ing solenoid is energized, which
breaks the electrical circuit to the tim-
er and motor and causes the buzzing
noise. By moving the agitaior, you
also move the base plate and in twrn
move the trip lever on the off-balance
switch, enabling the machine to start,

First, check the snubber pad. Unplug
the machine and raise the top by
inserting a pulty knife between the top
and cabinet front about 2%, in. from
each corner. Push in on the fwo top
locks while lifting the top. At the right
rear corner, you'll see the snubber pad
and spring. Lift the spring and remove
the pad. Check the underside of the pad
to see that the surface is not glazed or
worn down and make sure the spring
is not broken or slack. [ either of these
parts need replacing, order a snubber
pad and spring, Sears part No
JH0M2, for about $4§.

Next, remove the rear access panel
and check the off-balance switch. On
the left side, at about the same height
as the base plate, you'll see the switch
arnd irip lever mounted fo the cabinet,
Gently move the trip lever back and
Jorth to be sure it moves freely. If it
binds or there's any corrosion, replace
the unit. Use Sears part No. 350780,
which costs about §12. While you're in
this area, check that all the gear case
bruces are fostened securely.

Finally, check to make sure the ma-
chine is level To do this, plug in the
machine, open the lid and start a cycle.
Allme the water to rise to the botlom
roww af holes in the basket, and then
shut off the water by pulling out the
condrod knob. Adjust the two front
leveling legs until the water is level in
the tub. Load the machine with clothes
and test-run through a cyce, ™
AF geen herve a problem with any apglionoe, send your
iptiestion, alomg uith the mode and serial numbers,
to Applianee (linie, Popudar Mechanics, 224 Weast
&7th S, New York, NY 10019 Sorry, but letters
canat be answered tndividually,. Problems of wide
inderest unll by discussed in this oolumn
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NEXT MIONTH

Fencing With
A Flair

B Build our arched gate
m 3-fence mix 'n” match
W [nstall posts and rails
m Finish with lattice

Convertible Cavalcade
Get set for summer with our giant ragtop test of the
new, popular-priced import and domestic models.

Detroit Sneak Preview

See photos and advance info on the "88 cars, plus
the scoop on the 89 T-Bird and "90 GM Minivan.

Hi-Fi On The Highway

Tune into state-of-the-art car sound systems in our
Special Section. New hardware is described plus
tips on upgrading your current system.

Performing
Party Boats

Come along for the fun as
we wring out the power-
ful new deck boats for
rivers and lakes.

POPULAR MECHANICS & MaAY [987

Overseas

TAX-FREE
SALARIES

POSITIONS NOW
AVAILABLE IN:

* N. AFRICA *
* EUROPE * ASIA
* MID-EAST *
* S. PACIFIC *
* W. GERMANY *
* S. AMERICA * UK %
% CARIBBEAN *

FIRST $70,000 EARNED

IS TAX FREE
FREE TRAVEL e FREE FOOD
FREE HOUSING ® FREE MEDICAL

World's Oldest and Largest
LICENSED AND BONDED
Overseas Employment Agency.

15,000+ OPENINGS

AVAILABLE IMMEDIATELY

GENERAL, PETRO CHEMICAL
ENGINEERS, ELECTRICAL

CONSTRUCTION, EX-MILITARY
ACCOUNTING, FINANCE
MD's, DDS, RN's, EDP
NEEDED URGENTLY

All Positions offer: 1-2 year con-
tracts, free housing, free food, trans-
portation, A & A, medical, dental, etc.

$450 Advance Fee
100% REFUND IF YOU ARE NOT MATCHED
WITH AT LEAST 3 COMPANIES

Call NOW., or send resume to:

verseas
% Unlimited

Agency, Inc.

CALL NOW (213) 739-8080

340 Wilshire Blwd , Suite 90ESA. Los Angeles, CA 50010
OR CONTACT (208) 344-0442

200 Babwhite CF,, Suile A, Boise, 1D BXT06
For the loflowing siates anly kdaho, Michsgan. Minmesola
Montana, N. Dakota. 5. Dakota. Oregon. Washinglon,
Wyommng. Canada

OR CONTACT (813) 985-7300
TalZ M S8th 51, Suibe A, Tampa, FL 33617
For the lollowing states only: Alabama, Arkansas
Flerida, Geargia. Kentucky, Lovisiana, Maryland, Missis
sippi. M. Carglina, 5 Caroling. Tennessee. Wirgmia,
Washinglon D.C. W Vginia

OR CONTACT (201) 624-3700
Gabewary One (a1 Penn Station], Swie 50154
Newark, NJ 07102
Far the isllowing s1aies only: Comnecticut, Delaware.
Maine, Massachuseis, Mew Hampshire. New Jersey, Bew

York. Pennsylwania. Rihoda Island, Vermond

Employment Not Guaranteed
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SASH WINDOWS

VENTURA...

SHELVES

New Eye Protection Goggle
Has What You Want!

DAYLIGHT FOR YOUR INDDOR PLANTS!
__.'SHELF SPACE FOR ANYTHING!

Ideal for shop, yard, or wherever BB oo oS
eye protection is needed. NO HOLES - NO

TOP SASH OPFEN CLOSES

Light Irame. 50 wide nosebndge
C‘ombﬂr and fianges coméoriabily W.TH SHELF IN PLACE

* Tool box plans—sturdy, durable, built szals 10 facial contaues weih 5 mﬂmmm,.ﬂ

of solid cherry or walnut. Looks like old- Protection: Fogg-Frov iiuctin-mokded

style tool boxes displayed at antique lens ewgeeds govermment impact protechion standands
| F St Dbtwitri d I

Shaws. 3495 Dﬂign- ﬂrﬁmannqnmﬁﬁgqlaga

* Roll-top desk plans—a handsome
piace with classic tambour lop and plenty
of drawers. Made from cherry. $5.95

Send check or money order to Popular
Mechanics, Box 1014 Radio City Station,
MNew York, NY 10019

m Dificaby eoerect lans pecvides 3 very wite
EW' il of ciear 140° panorarmic vesan

can be yours far anly §5.95
Pﬂca. A pair |5|.|5§1 (0 shippeng and handling

GUATANT@E: hupy o tes Sromcin.

Isisa Prosacios
Salety goggles, mmﬂmnwmmwﬂa'glshr;remm:

r goggle (inchudes ship-
Oﬂﬂ'. i mal m

rotector Santy, Dapt
VSG. P.0. Bax 5127, Chariatte, NC 78225
Build this Utility Shed, IPCIRI I B |
S —— e #
from Funular Mechanics. —— Build
Create a big P A Clmk
12 x 16° shed.
r::‘rlh ;L?IT%H Murray Clock Crafthasa
orkbench wide variety of quality Grand-
;’:r w-,i? : mother and Grandiather case
an:; mlghmﬂﬁnr kits. and fine reproductions of
e e 5 American wall elock kits and
E’E'll p||;,:|“55:I plans. Your dollar goes further
spd (] — for ardering convenience.
mTF!E}E iﬂrh NAME prices are quoted in U5 funds.
LT“ i'rln: ) i a Send 52,00 today, refunda-
H.um::n‘,;:::. = B ADDRESS n ble on your first order. to the
ton booklet. | " s | address below for your 80 page
NN CiTY. catalogue. We are proud to be
To order. send $17.50 to Popular Mechanics. [ | [ | Canada’s oldest and largest
lsﬂrpl. H.-?*H .1 ;ﬁ :inna.'.}ﬂ?hf]{adlu City (] STATE Fil o B clock kit company,
lati 1
R Eesrseesennn s Murragi‘iuck(:raftud 10 hcicall Ave
o preed m'}’m;';“_{:‘u::,:"'.ﬁ-‘,",'{,:‘,‘:::::" - {0 CALL TOLL FPREE 005434150 VISA & MAS TER CARD. CHECK Deept LiA. Wilkowetale. Ont . Canada MEIH 2ED W46 24500
Conpuaatioh (98 WONE'Y DREER ACCERTED. ALLOW 3 WEEKS HIF DELVERY

Bt vt " $9.95!

1-800-247-7178

10" MITER SAW
= MODEL LS1000 .ot $219.00]
BYi" TABLE SAW

W/CARBIDE TIPPED BLADE

\
i
L

'**“.wwlw =5

As an introductory promotion, a haadmg maH order co sgany is DHEHE:IQ $28.00 of their

L = | |MODEL 208W ... $219.00

CORDLESS DRIVER- DFlILL KIT
MODEL 6012HDW .. s - $96.00

FINISHING SiHDEﬂ

most popular wondworking items at an amazing price of $2.95, The complate package in- MODEL BO4510 . 548.00
cludes 25 full size shakor pags, 25 mini-shaker pags, 25 mug rack pegs, and 25 tia rack 7V CIRCULAR SAW
pegs—pius a detailed full size uniqua horse design shaker pag plan, a full size plan for a i
beautitul tie rack, and a full size ;Ian for a useful mug rack. MODEL B007NB ....couriimsisissersreen §97.00
mmllaﬂhﬂﬂ W.Il" nlng be a 't*m;wnduuu . —————— — Model 1900BW $00.00
ue. Bul you' receive full size pat- b: LUl o 1Y ?
terns for 10 greal items—a hanger $28.00 worth of
haiders, n-l:rlga pad holder, napkin hd&m | woodwarking items m;le SEIEID:L J’:ﬂﬁ:‘"’“ vl $58.00
muffin server, dmd nut holder, prnt:nll foronly $9.95! | Ny g e e ¢
holder, claanser er, knife rack, towal Name Model DP3720 % Driil,
bar, and spice shelf. Plus: full size plans Variable Speed, Reversible ... 548.00
!l?r tour nifty cars with thair Th'r:g gara Address CALL TOLL FREE CALL FOR
ou'll also racaive a woodwol 1-800-247-7178 OUR LOW PRICES
loaded with page after page of dlsmunt City. State Zip_____ 'a‘?'l'q'-'SELIH."-iIh OW MAKITA TOOLS
lools, hand tools, Wﬂdfﬂﬂs wnud Quanily Prce Ea.  TOTAL  Mail to: ! B8 284-477T7 )
Bianion oexd i, mach: . You meyl | Trend-Lines, Inc. | || ™ *udymaoue oy
ﬂrdﬁ' up to four of “_HH m m WoOod-§ TOTAL Add 505 315 B‘.ﬂhm S‘t“ VISA & MasteCand & Shaney Orisr @ Check | A H I J h'ﬂ
W'h'lﬁ Pﬂ”:’kﬂ as fur “95 H“h. In- Bﬂ: u“‘l“ E_F“EE 'I__IHEE:H SR O AN
clude only $2.95 shipping and handling | O sdd S0 eschoider — Chelsea, MA WA PO BOX Te6H
regardless of how many you order. DO NOT MAR CASH, USE 02150 - T 18011 EAST WASHINGTON AVE
l CHECK DR MONEY DRDER PHE? Eﬂgwin WITHOUT HE'HE MADISON, WI 533707




31 MICKEY'S BOATS

Cobia ts the official boat of Walt Disney World. Catalog
ilustrates models, including the Sun-Skiff 177 out-
board with casting platform and tackle box. Free

312 THE WINNER'S EDGE

Four Winns has been manutactunng fiberglass power-
boats for nearly & quarter of a cemury. Now it would
like you 1o know aboul its ~"Winner's Edge Owner
Protection Plan™ and how it gives owners an addition-
#l two years of coverage at no extra cost. Free

313 BAY CAWISERS

For 1987, Bayliner offers an exciting lineup of Ameri-
ca's favorite pleasure boats, 14-15 feet. They're all
top quality, loaded with standard features, al prices
starting under $5.000. Free

314 OVERBOARD ON OUTBOARDS

Mariner's 1987 full line of 2 to 220 hp ocutboards
includes the firs! electronic fuel injected outboard.
Also now for '87 are 3 cylinder 75 hp and 90 hp
Ioopcharged outboards and 9.9 hp outboard. Fully
illustrated, 4-color catalog. Free

315 REVIEWED YOUR INSURANCE NEEDS LATELY?
Growing family? Mew home? Recemiy retired?
Chances are you'll find it's time to update your
insurance protection. Unian Fidelity Insurance shows
yau how o meet your changing needs. Free

316 GASKET MAKING AND SEALING

Loctite has deveioped a comprehensive guide fo
gaskaling applications for domestic and lorgign cars
and light trucks. Offers a checklist of gasket installa-
tion tips and the proper use of silicone gaskets. Free

317 IT'S THE BUILDERS CHOICE ™

Cotorful 12-page brochure from Stankey Door Sys-
tems features their very best in Insulated Steel Entry
Door Systems. Includes both patio and entry door
systems that the homegwmer can be proud of. 25¢

318 HI-TECH INSULATING GLASS
PPG's B-page, 4-color brochure illustrates the new
inteliigent window and explains how it can retain heat
in winter, reflect solar energy in summer for year-
round energy conservation. Free

319 RAIN, RAIN GO AwRY

With an average yearly rainfall of 35 inches, a home
downspout discharges some 13,000 gallons of rain-
water. Learn how RAINGO™ gutter & downspout
systems clean and collect rainwater. From Genowva.
Free

Popular Mechanics 587
Box 17118, Sandusky, Ohio 44870

Plesse see Thal | recaive the ems checked beow

320 MASTER KEYS TO CAR CARE

38 areas of car care are detailad in 13 handy folders.
Step-by-step instructions with clear lustrations and
diagrams. Convenigntly fits in your glove compart-
ment. From POPULAR MECHANICS. §5.95

321 MACHINES FOR WOODWORKING

Learn how the Unimex Interchangeable Concept has
advanced technology for siationary woodwaorking
machinas, Informative catalog from Eleckira Beckum
USA. §1.00

322 THE DOME - EFRCIENCY CAN BE BEAUTIFUL
GEODESIC DOMES, INC. is offering a beautilul bro-
chure that provides detailed information on building
and finishing energy-efficient geedesic domes. In-
cludes color pictures and 80 popular home plans
ranging from 910 sg. f. to 5750 sq. ft. Price list
included. 5$8.00

323 LIGHT UP YOUR LIFE

WORLD CLASS, 45 years ol marketing experience
makes VELUX a wortd leader in rool windows and
skylighis, 28-page brochure, “'Complete Guide to
Aool Windows and Skylights, ™ is invaluable because
the mane you know, the better you can compare. Frea

324 WOODWORKER'S CATALDG

Woodcraft Supply Corporation's catalog of quality
woodworking tools. Everything from bit braces lo
wood borers, from saws 10 sharpening Stones of-
::ured. Every product sold satisfaction-guaranteed.
res

325 THE WELDER

Mew York Bronze would like to introduce you to a
space age adhesive'sealant designed for all types of
repairs—ear hoses, attach molding, seal faucets and
pipes. bands concrete to concrete. repalrs bath tilas
and towel bars. Even mends shoes, rubber boots and
has a thousand ofher uses. Free

326 PICKUP PROTECTION

Durakon's 4-page pamphlet shows dramatically how
the Durafingr® can protect your pickup truckbed from
scratches, dents and damage and can incréase ts
resale value. Free

327 HiFi - LOW PRICE

The latest Crutchfield catalog offers home and car
siereo. video and telephone products. Loaded with
infarmative articles and chans. Plus, savings on top
quality brands. &1.00

328 GINDE TO DO-IT-YOURSELF MATERIALS
Learn how 1o choose everything from lumber to
plumbing/efectrical products, fasteners o roofing
materials, painting supplies to garden products. 151
pages. From POPULAR MECHANICS. 88,95

329 COMPLETE COMPONENT COMPILATION

American Design Components has just published a
new catalog of electronic, electromechanical, and
computer retated parts and components.. This 48-
page, illustrated catalog lists thousands of items. Free

330 YOU CAN BUY IT WHOLESALE
The Wholesale Outlet's new 30-page buyer's guide
contains hundreds of items ranging from tools,
satellite syslems, computer syslems, car stereo,
CB's, radar detectors, phones and much more,
Sawvings on top quality brands. Free

33 ADD-OM ELECTRIC STARTING SYSTEM

The Spin Start"” is designed to provide quick, effort-
less starting for your lawn mower and other power
equipment. Enables most popular small engines to be
starled electrically using & %" dnll. New models with
application data are described in color brochure, 75¢

332 VACATION HOMES

Home Planners, Inc. offers an putstanding selection
ol 223 vacation and second home designs. A-frames,
chalets, hexagons and lodges for year-round livabil-
fty. Homes sleep 2 10 22; contain 480 1o 3,238 sq. It,
176 page plan book; 120 in full-color. 4. 95

333 THE NEW VIDED GENERATION

Wondered about 8mm viden? A 12-page brochure
from the Bmm Video Council answers frequently
asked guestions about this new format, Explains what
Bmm video is and helps you in your purchase
decision. Free

334 OUARTZ CLOCK MOVEMENTS

Cas-Ker's 44-page catalog features over 25 styles of
clock movements, including pendulum and chime
types. Also shown are hands, numerals, dials and
accassories. $1.00

335 MOVING GLIDE

Do-it-yoursell and save from U-Haul: a 27-page
moving guide, includes information on how o choose
the right truck or trailer for your move, how fto
estimate the total cost of a move. Plus, helpful ' Plan
Your Move Chart.”" Free
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CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager

Dorothy Nolan, Classified Service Manager

Hate: $7.00 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—3$1.00 per word additional (First word set in Bold Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Lettars—%$45.00.

The next available issue to place an advertisement in America’s No. 1 Classified Saction is JULY. The closing is MAY Sth.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10019,
Please indicate Heading under which ad Is to appesar. As a consumner service and In cooperation with our mall-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.

Advertisers using P.O. Box number must furnish complete name and strest address for our records.

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 baing offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR OUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

RS MART
BLICATIONS

HOW TO stan you own profilable busaness al home. Ten
gread books combined inlo one. Free Delails. Tumbul
Publishing, T30 Wesi 114th. 51.. Chicago, Minols G0E55.
Suite 1014

PUBLIS
BOOKS &

HOW 10 lwwn serice $225 Refundable, MormEon, Box
B34, Cheney, Kanzss 67025

PUBLISH Your Book! Join our successiul authors. All
subgects invited Publicity, advertising, beautiful books,
Send for faci-lled bookket and free manuseripl report.
Carlton Press, Dapd. PM, 11 West 32 Straal, New York 10001

MOWI Four new books!!! Can Lderally turmn your life
around!!! Free brochure, BEE-GEE Indusings. Box 130046,
Whchita, K5 872130036

POSITIVE approaches: Mow to gel 8 Faise or Promation.
200, Donohue, 1388 66th Strewl, Brookkmn., New York
11215

PROTECT yourself from mail fraud. Guaranieed Send
85,00 fo: Winn Publishing, 70§ Harrison Drive, Richmond
CA 5008

WOMEN CALLING YOUIll Bookbat eaplams how bo gel
them to do all the work. $4 58 Decor House, 1118 Oakoway
Gourt, Mashviite, TH 37214

HOW TO - Lose weight, fly, compulers, mars! Catalog $1
and SASE. Easyway, P.O. Box 42821, #604, Houston, TX
77242

QuUiJA BOARD And other scientific phanomena o
plained. Booklet $4.95. Decor House, 1118 Oakway Court,
MNashville, TH 37214

LOTTERY PLAYERS!N Evarything you need o play your
stabe Ioftery and WINE How, whene and what 10 play, Easy 1o
iparn systems Tips o incroass your winnings and much
more! For “The Siale Lotiery Playens Guide To Winning ™,
send $12 to: Winning Enlerprisss, Box 5623, Hoplans, Mn
55343

BUY KNIVES, CUTLERY ITEMS af Wholesase, Save up o
B0, Huge Selection, Satisfaction Guarantesd, Fast Service,
Sand for FREE Catalog. Smoky Mouniasn Knite Waorks, Box
TH4PM, Seveerville. TH 37882

IMCREASE YOUR INCOME BY READING TRADE JOUR-
MALS. Keep Up To Daie On Laiest Developments And Gei
Information Mot Available In The General Press! Send For
Free Valuable InMormation. Smeélhfields, 25422 Trabuco
Road. #1058 3638, El Toro, CA 82630

HOW To Start A Full Or Part Tirme Business In Dumg
Trucking, For All The Facts Send $4.85 To: Hawling For A
Frofit, PO, Box 1270, Pasadena, MD 21122

POPULAR MECHANICS “PLANS AND IDEAS" CATA-
LOG #1700 — Hundreds of ideas on workshop projects,
phans for shop 10013, storage houses, boats, Jurniture, loys —
j=l about everything! Send 3150 to: POPULAR
MECHANICS P.O. BOX 1014, RADID CITY STA., NEW
YORK, N.Y. 10101

OLD CAR FANS - subscribe to HEMMINGS MOTOR
HEWS, world's larpes! old car markatpdace. Hemamings has
oot B00 pages of ads each month, crammed with thousands
ol old cars & parts for sale. Cnly $17.55 for 12 guant issues.
Subbscriba Lo the “bible " of old car collecton today. Send to:
Hemmings Motor Mews. Dept. 7518, Bax 100, Benningion,
Vermont 05200, Ovdar Toll Free 1-800-228-2028 exi. 137
within Nabraska dial 1-800-642-8300 Visa'Mastercard Ondy.

15 1T True You Can Buy Jeeps far 344 through the UG
govaramant? Get the facts inday! Call 1-312.742.1742 Ext.
T3

AT-T2 Chevy GMEC Truck Owners, Color Gatalog $5.00:
State Year of Truck, Golden State Pickup Pars. Box 118,
Santa Barbara. CA 93102

WORLDWIDE ENGLISH MAGATINESNEWSPAPERS.
Samplar: 4258 FREE Brochure. Mollmewspapers, Box
CEES, Dana Paint, Calfornia 92628,

ELECTROMICS'COMPUTER enthusiasis. Emjoy doing,
learning. saving wilh monihly construction plans, how i
works inlo, Subscribe today? §17 57 yr, 2 sample, Modam
Elecironics Magazine, Dept. M1, 76 M. Broadway, Hicksvilla,
WY 11801

FREE Magasmes Guaranieed Resulls $300. Dept. M.
Wengoo, 2601 Wesl Weila, Mitwaukes, Wis. 53233

RADIATORS and haater cones. Whalesale prces. Radialor
Express (B05) S41-6220.

FREE AUTOMOBILE SECURITY CATALOG: Largest se-
Iection availabie. Do-I-Youwrsell. Pagers, alarms, hood'locks,
glass deleciors. Allow 4 weeks Immediate Delivary. Send
31.00. Aviomalive Securily Equipment, Dept. 2. P.O. Box
382, Plainview, New York 11803

VAPOR Carburetor Triplas MPG. Fres Infarmation. HEA,
A2 PY. Bowling Grean, MO 63334

SUPER Milasge Carsurators! Da They Work? FREE DE-
TAILS. TOC, Deplt 5874, 304 San Miguel, 51 Charles, MO
63303

IRRESISTIELE STRATEGY FOR MAKING $500 TO S5000
MONTHLY WRITING NEWSLETTERS. GAME PLAN OMLY
$655 TO: PUBLICIST, BOX 208, WHEATRIDGE,
COLORADD BO004-2005.

SAVE! DONT BUY Talephona Company repair service,
Booklet spells telephon, wiring, repair, indlallitson. Simgls.
Send $3.00. Guaranteed Zamesx, P.0. Box 264, Madfield, MA
2052

CHANGE Bad Coedil Into Good Credit raling almost
ovirnaghl. Enjoy lile agasn! Free Repod Caldwell. 216
Harmon HIL, Hopkins, 5.C. 29061

YOU CAN LEARN TO RELAX. Doclor's guide 1o reducang
stress. 5400, Wilson World, 11172 Huron, Sulte 21,
Morthglenn, GO 80234

HOW io succeed. $8.00. Kerry Cling, Box 150, Baisdan, WV
256080192

HOME JOURMAL - record heflory, smprovements, |and-
Scaping, owndrship coshs, tixes. Send $3.95 1o Lanesbury
Press, P.O. Box 310PM, Adams. MA 01220-0310.

DO IT yoursalf and seil-help books! Aulc Aepaic Manual
£1295 Legal Manual $1495 Madical & Health Manual
£19.85. Fiking Old Houses For Profil $8.95 Froe Datails!
Wiatson, Box 16, Richwiaw, IL 3877

GOLD MIME in Classifved Ads and Garage Sakes! Tips o
Save you Hundreds of Dollars! Send $300. Free Bonus
Wallace Enenprises. Box 1027, Londondarry, MH 03053,
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CATALOGS

FLAGS! FLAGS! FLAGS! Amarican. State. Religious, For-
wign, Home and business FLAGPOLES. FREE CATALOG!
Write: LIBERTY FLAG, 424'PM East Main Srea, Resdsbung.
W 53959 or CALL B08-524-2854

ELECTROMICS FOR SECURITY, COUNTERSURVEIL-
LANCE AND PERSOMAL PROTECTION. CATALOG §1.
HUNTEREX, BOX 12922, WINSTON-SALEM, NC 27117

HEATING, COOLMG, EQUIPMENT. PARTS, CATALOG.
Al makes. §3.50 Refundaie, Plus thousands of items for
iusing. home Sowrce Disiributors, P.O. Box BB, Aringion
Haights, Il G0006

HARDWOOD SWINGS, HAMMOCKS, CHAIRS Calalog
52,00, Ardgnie’s, Box T804, Puyallup, WA 98373

FREE litesature perssnalized pn o adhesnse nasme platas,
any wonding. Write: Dependable, 12 Kenilworth, Prospact
Heights, 1L, GOOTH

LEATHERCRAFT Supples, tools, kits. Calalog $1.00 (Re-
fundable j Crafter, Tombean, TH T5485-0695

PORTER'S FREE PHOTOMVIDED CATALDG
BEST 1N THE INDUSTRY
OVER 4,000 producis - Brand names, many unigue and
unusual iterms, dscount prices and Fast servica, Far your
Frae copy write: Porter's Camersa Siore, Inc., Box 628, Dapt.
PM, Codar Fads, lowa 50613 or phone 1-900-553-2001.

CLOCKMAKING supplees. Dremel Tooks Calalog $1.00
(rafundable). Crafistar, Tomoean, T, 754800620,

HEW: The Cholio Cleans your Windshield with Hot Waber.
Frea information. Roka. P.O. Box 293, Carlisle, PA 17013

SLICK 5011 §5.00 OFF “BIG" ADVERTISEMENT PRICES:
536.95 POSTPAIDIN Intormatsen. Catalog: $3.00 refundabde.
AUTO-CYCLE MELLP.5., Box 577, Timnath, Colorado BS4T

HOW To Deal With Your Auto Deakership's Sarice Depart-
ment This Fantaslic Book Saves You Time, Monay And
Aggravation. 5195 Posipaid. Forum Publications, 4818
Detoras. Lnion City, Cald. 34587

HOW TO MAKE MINOR AUTOBODY REPAIRS, Fix
Seratches, Dents, Rustoubs, step by step fully illusirated
book. Mail $4.05. Autobody Unlimited, P.0. Box 442, E
Grand Forkz, MN 5672 1-0442

10,000 AUTO PARTS balow wholesals, in stock for imme-
diagle shipménl! FREE informalion Condumier Dmtount,
10420 Lackiand, St Lowis, Migssouni 83114, 314-427-0890

PICKUP TRUCK TAILGATE LOCKS. Protect your lailgale
rorm thelt, two slainhess steal locks, wilh metnucbons. Send
324 55, Tailgate Saver, 2310 Fermwood Ave, Dalkas, Texas
752196

WORLD'S FINEST FRICTION-REDUCING TREATMENT
DOUBLES MILEAGE POTENTIAL. FREE PROOF
ALMOUIST, GTSL, MILFORD, PEMNEYLVAMIA 18337
DEALERS WANTED.

STAINLESS Steal MUFFLERS, Pipes. Clarmps, Exhausi
Systemns. BORLA INDUSTRIES. 2639 Saddle Awe. Chonard,
CA G306

(Continued on next paga)



AUTOMOBILES
from

VIDEC: ENGINE REBURLDING Small biock Chevroled dis-
assembly and compléle rabullding. View 103 minutes of sleg
by step mslrections and procedures. Calf frea 1-B00-348-
4336, §39.00. Videosmith, Box 19155, Ghayenna, WY 62003

AUTO APPRAISALS. Current markel avaluation. Include
yirar, sk, model, miles. $9.85. Car ConsuManis. Box 8856
Fountain Valley, CA 92708

EARN THOUSANDS! Mew Book Tells Secrets of Aubo
Detpiling. Learn Technigue and MONEYMAKING OPPOR-
TUMNITIES. 59 95 phys £2 50 5'H. Creative Concepds, JL-3. 530
Stewens, Suile #04, Addison, IL G0N

HOT SEATS, Locked Doors, Lost Keys .. .7 No mong!
Unigue new driving accessory calalog, FREE. MCL, Box
A800-C. Sparks, NV B9432-4800

YOUR CAR WILL RUN ON ABRL (With only & liny amoun of
pas vapor arcund the spark plugs)] For plans send only
£20.00. Jet Spark.™ 3210 Ave. H., Lubbock, Tex. TIH04

AUTO Service, Repalr Record Book, $3.00 GA
Emmrprises, Box 556, Fort Hamitlon Sta., Brookiyn, 11208

AUTO SUPPLIES & EQUIPMENT

ALTERMATOR Genersior HRebuilding Book. Price
Hedelumd Enginsanng. Box 26024, Las Vegas, N BO128

PARTS: Army Jeep and truck pass. Spare Pars &
Eguipment Co, P.O. Box 751, Lexingion, Kenbucky #0587-
orst

CORVAMR PARTS-Giani 400 page catalog rushed $4.00
Clark's CORVAIR Pars. Inc.. Bt 2, Shalburne, MA 01370
(413) 62509776

DESMGN-Buikd Awplanes, Hang Gliders. Semplilied publi-
cations brochure 253 McCoy Alrcrafl. Suile 243, Box J,
Manhattan Beach, CA SU266

“LESS EXPENSIVE FLYING FOR A RECREATIONAL Pt
LOT” Sand for indormalsn:. Fishers Aviation, RiL3 Box 5532,
Mlarthaswile, MO B335T

TAT PILOTS EYE VIEW VIDEQ, Takeotts, landings, from
TAT cockpit. 20 minuies Classes musio VHS'BETA. 524 895
1. Havis Produstons, 103-49 104 Stmesl, Ozone Park, NY
147

BUGGEDT WIRETAPPED?T Find cul fastl Counermea-
sures aquipment calabog $1. Capri Electronics, Box 5689,
Baylield, ©O 81122

DESHENS lor 30 HOT SELLING Elactranic products 55 00
P.0. Box 37B, Bay Pwnes, FL 33504-0378

COMPUTERS & SOFTWARE

THES4A SoftwarsHardwane bargains. Hard fo lind dems
Huge selection, Fast Service. Free Catalog. Dynamic, Box
690, Hickswlla, MY 11804

HOMEBUILT EXCITEMENT. Build “CHOPPY" hobby bl
copter, Simplited construction - motoreycie engine. Plans.
£20. US, brochura: £3. POLYMOVA, Box §70M, 5t Aemi,
Quebec, Canada JOL 210

COMPUTER FACT BOOK Lsarm about compulers fhe
Easy Way. For FREE Information Write: Compuier & Arty,
5560 Ladokla Blvd,, Suille 472-H, LaJolts, CA 520037

SOFTWARE, 1IBM Compatible, Less than 5600 Diss. SASE
for Catalog. PSCa. Box 105TM, Capélola, CA 95010

PILOTED ULTRALMGHT BLIMP! No licanse reguened.
Guarantasd completed plans, only 52995 Thistladown
Airships. 50 East Kelsey Ave , Salt Lake Cily, Utah B4111

NEW WAY TO FLY
AMAZING 17900 fying machine CLIMBS to 10,000 Fael. NO
LICENSE Required, ND WINGS or Halicopler Blsdes
FOLDS o Fit in Trunk of Car. SAFEST Easiest, Chaapes)
Way to Fly. Buy One Be a Dealer (il open) For Complete
information & FREE Demo flight send 3595 fo- Freedom
Fiyers. P.0. Box 1358, Wesl-Pitiston, PA 18643

PRAOPELLERS - or Hovercrall, Uliralights, Homebuils,
Wind Ganerators Information §1.00 Aerciec, AL 1 Box
1005, Quinlan, TX 75474, 2144472010

SPACE & ASTRONALUTS

AUTOMOTIVE air conditioning parts discount prices:
Catalog 52 00. Aylo Air Supply. 168 Plackd Heigits, Segun,
Texss TE155.

MOTALOY ring wvalve pob while difving. Guaranbasd
1000, two S18.00 Postpasd Andris. Box 34081, San
Francisco, CA 34134 Dapt. A

ENGINE OVERMALL KITS: WHOLESALE CATALOG
£200. ESG, Depd. PM, Box 13053 Langing, MI £8901

MASA emblema. loys. geits, collectibles. Catalog §1.25
Rafundable Codlector Trands, Box 361, Dayton, Ohio 45409

BOOMERANGS . .. HFTECH RETURNS! Polycarbonate
Paxolin, Wood Constructed. World's Best! Collectible. 111h
Annual Cadalog FREE! BoomerangMan 8061 N, 3rd.,
Monroa, L& 712004727

HOVERCRAFT

AUTO Book Cenler S1ocks 2000+ Titks. Repair, Owner's
Marvieals. Al Makes 1920-88. ABC, 48PM Apsletan, Auburm,
MA 01507, Ph: 617-833-3081 M/C Viaa

PARTS: Jobbers, Engine Rabuikders, Automatic Trans-
mission Shops, Buy Rebulding Kis Below Wholasale. For-
eign and Domestic, Catalogue $3.00. Rebuilders Wholesake
Warehouss, Box 125, CliMsida Park, N.J. 07010

RUST BUPRAGEDN Aemoved rusling spols, scrafches on
cars and other surfaces. FREE relifl. §5.00. Daniels Products,
W20 53079 Trinity Lana, Waukesha, Wi 53186

PUMP MAN a tool 1o make pumping gasoline aasy. Sand
$1.25. Pump Man, RD 1 Box 102-A, Bediord, Penna, 155322

“FLLRD FINDERS ™" now peo! & sbick color coded labals
attach bo erbdad Puid chick poinds under hood. 1 manuls
instaliation, 1 for 5200, 3 far 85 00: Fieid Finders, P00 28012,
Mimneapolis, Minn. 55426,

SYSTEM “$8-PLUS", Adds years to engine lile, Saves gas
Waorthwhile swestment, ore-time engine reaimant. 514 50
Siralbgic Marketing, 144220 roquois, Apple Valkey, T 32307,

HEW Headlight-On Alarm, ends Baitery drain and axpen.
aive Towing! Order Mow $11.95. Box 15464, Pensacala, Fia,
KECIE N

INDASH car wideo'sound system with bdw TV, Electionsg
dugstal amAm/mpu radio and auta reverse cassatie player
DETAILS: Hi-Tech Electronics, Box 1858, Hiskeah, FL 33011

MICRON RAing Vadve Job Guarantsed while Driving $8 .85,
T §15.00 Postpald. HARVCO, 1492 Wes1 Alamsda Avenue,
Denver, Colorads 80223

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

MIME-BIKE Kit-£43.00, Go-Harts, 2, 3 And 4-Whos! ATV's,
Engines. ‘Whasals, Tires, Clulches and Accessories. 1987 40
Page Wholesata Catalog-52.00. Go-Karls & Kils. P.O. Box
155, Closter, MJ OT624-0755

GO-KARTS factory dérect. from 33995 1o 523985 com-
plabe catalag $1.00. Schmisder, P.O. Box 142, Springiown,
PA 18081

HOVERCRAFT Plans All Sizes. Catalog $1.00. Universal
Howercrafl, Box 281, Cordova, linois 61247

AERO-CAR Amprng Hovarcraft built easity with ordinary
{oals Lawnmower enging power, Carries one man phus
Hovers, lies lorwand, backward. Seaways over land smow-
fwater, Complele construction plans and brochune, $10.95
Aprg-Projects, Box 5118PM. Clnon, New Jersey 08808,

HOVERCAAFT PLANS & PUBLICATIONS Catalog, §1.00
Lansing Asro-haring, P.O. Box 27855, Lansing. Mechigan
4g80a

YW HOVERCRAFT nlormation $10, Plans 325 Meotenc,
Bas 2438, Mg, Acdiralia, 3001

BARTLETT Flying Saucer Litra-Light Howarcralt Fealured
in Docimentary Film, “Force Boyond.” Powered By Qrdi-
mary Losen bower Engine. Complabe Plans 510 00 Info-Pak
$1.00 Send Te: Hert Bartiatt. PO Box 1560, Sikvardale. WA
BEIED

COMPUTERS are for sweryone! Invest in used systam wilh
conhdence—new pooklel lells how, Guaranteed. Order
now! $4. STARR, Box 3407, Wanatches, WA 6801

PROGRAMMABLE CONTROLLERS:; Simplified explana:
tion designed 1o halp eectricidng understand, install and
TMAIrREY T CIOg Eased quincers. 3360, WFD
Publications, 163 Ridge Aoad, Utica, New York 13501

STEREO, CASSETTE TAPES, ETC.

THOUSANDS OF QOLDVES! Hard-1o-find 45rpm hit records
from the tast 40 years including pog. country, rock and soul
Send $200 for catalog lo: Amaercan P, P Q. Box 68455,
Depl. PM, Los Angeles, CA S0066

TV & VIDED EQUIPMENT
MNOTICE: USE OF CERTAMN ITEMS IN THIS
CLASSIFICATION AEQUIRES STATION
AUTHORIZATION,

CABLE TV Converters, quality merchandise, we ship
C0.0, low prices. Sand 5200 for catalog Cabsatronics
Unlemited, P.O. Box 266PM. 5. Weymoulh, MA G2160 (617)
B43-5191

VIDED MOVIES! Giant catilog-directory $500 (relund-
able). Towar, Dunkisk, MO 20754-0213

CABLE TV CONVERTERS. Scientihc Atlanta. Jerroid, Cak
Zenith, Hami. Many obthers. “New™ YIDEDO HOPPER 'The
Copy Killer”, Visa, MG & Amex Accepled. Toll Fres 1-800-
BXE-T621. BAB Ing., 10517 Upton Cirche, Bloomsngion, Mn
55431,

CABLE-TV Conwarlers, Microwave Aniennas Largn Se-
laction Froe CMalog. TCE, Box 343, Brooklyn, NY 11230

YIDEGS, Rent-by-mail. Boating, Travel, Grafs, How-lo.
Sports, Business, Star Trek, much more. Catabog §2 00
refundable Armchair Video, Box 1651350, Miami, FL 33116

DOM'T Gal lelt behind i the Videos craze. Technical
andorrmation is available io heip wou batier undarstand it For
listeng sand $1.00 to; Ric's Photo, PO Box 4232, Visaha, CA
FI2TE

CABLE TV comverlers and equipment. High quality, Low
prices. One year warmanty. Galaxy Enberprisss, PO Box
6474, Groat Falls, MT. 58406 Or call (405) TE1-T191

CAMPERS & TRAILERS—KITS, PLANS

SHOWMOBILE ENGINES New Twao Cylinder 38600 With
Emmciric Starter. Carpuretos. Manuals. Only $250. Shipping
$20 Many Applications. Hydrotech, Box 14444, Long Beach,
Caid, S0803. 2134246004

ADYAMNCED Utralight AGU. unigue performer. infopack
$8.00, Cort chegue'Monay onder. ULH, Box 478 Carleton
Placa, Ontarss, Canada, KTC 3PS

PEGASUS: Hower over felds. parking kots or any surface
that's flad and hard in thes fioaling maching. Build it yourself for
aboa 5150 worh of phewood and paird and an old lwnmoveesr
enging. The Pegasus has a T-Ft. Dia and hovers 100 above
ke ground. A gallos ol regular gas prowides 3 hours ol flying
leme. PC-1800 - §8.95. Send Order To. Popular Mechanics,
P.O. Box 1014, Radio City Station, Mew York, NY 10901

BUILD YOUR OWN - Traved Trailer - Filth Whosler -
Bdolornomea - Camper - Fickup Cover - Plans - Patlems - Kifs -
Catalog §1 - Glan-L R-V's, 9152PM Peosecrans. Bax 1804,
Ballfiower, £A 80706

BOATS, OUTBOARDS, TRAILERS, &
HITS

BOAT KITS - PLANS - PATTERNS - 250 Dessgns - B/70° -
Plywaod - Fiberglass - Sieal - POWERBOATS - Crusars -
Houseboats - Hydroplanes - Runabouts - Duckboats - Ca-
nogs - Kayaks - Dories - Prams - Sallooats - Daysailers -
Trailersaders - Multibulls - SUPPLIES - Epories - Polyesiers -
Cloth - Foam - CATALDG 2300 (Ainmad 55 00)«{Book &ma-
teard Boatbadding, S6.00). CLARKCRAFT, 18P Aqualans,
Tonawanda, NY 14150

CBS, RADIO & HAM EQUIPMENT

POLICE Scanners, Bearcal, Repency. HPR, Box 19224,
Denwer, GO B0MS

ELECTRONICS

GO KARATS, Maribikes, Atv's. Kits, Parts, Engines. Lowsst
Prices.  Larges! Selection. 80 Page Calalog 53.00.
Rafundable Kart World, Dept C., 1488 Mentor Ave.,
Painagyilie, Ohio 44077

NIGHT VISIOM SCOPES. Reconditiored Military wnils
Bath Stardight (Passive) and Infrared [Activel Catabogs
$4.00. 5TAND Companants, P.O. Box 6274, San Bernardino,
CA 22412 (T14) BA3-2758.

AVIATION, HANG GLIDING

PULSE JETS. Pressure Jals, Rockel Engines, Tuebsnes.
Plans. Kits. Assamblad. 5 to 1000 (b, Thrust, Cataiog $3.00.
bdatal Products, Box 18816, Murireesborn, TH 37133

EARN $30-548 PER HOURY
WITH only a BASKC knowladge of electronics. YOU can
atart your rwn PROFITABLE fullpart time MOBILE TV
REPAIR BUSINESS. Write: Dowdsll TV, P.O. Box 8067,
Ternple Hills, MD 20748

EVINAUDES - NEW 1985 BARGAINS - TOP BRANDS . .,
all sizes ... $200 handiing . . = Scofl McCulloch parts ..
Elecira Marne, 810 Merrick Aoad, Lynbrook, Mow Yok
11563

BOAT Plans - Patierns - Kits - Hundreds of designs - 7'/58 -
Sailtpals - Powarboals - Sporthshars - Housaboals - Fow-
boatls - Duckboats - Bassboats - Canoes - Kayaks - Hydro-
planes - Dories - Boatrailers - Simple consinuction - Proven
Instructions - Tremendous savings! Gigant: 180-page cals-
liag 3300 {S4.00 Airmail] - Incledes Frese “Boatbuilding
Supplies catalog - Fiberglass - Fastenings - Glues - Books.
Amvolulignary “Poxygrp'Pougyshesld” manual 52.00. Glen-L,
9157 Rospcrans, Box 18048P, Botthower, CA 90706

{Continued on next page)
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BOATS, OUTBOARDS, TRAILERS, &
KITS

{Contimusd from preceding page)

GENERATOR KIT 5 H.P -2400 Wail, Azsemibia o minubes,
Save hundreds. Send 5500 (relundable) to° Gen-Ki,
PMETDZ, P.O. Box 160, Rockiond, M 55373

ECOMOMICAL solar caollector. 140°F Air on O°F day.
Passive of active. Plans §5. BAE Bullders, ONT35 Lea Drive,
Batavia, IL 605810

BOAT KITS - SAIL 16-30'. FIBERGLASS. Save hall
Anyone can assermibde. FREE 40 page catalog LUGER, Dept
BC-57. P.O Box 1388, 5t. Joseph, MO 84502 1-800-BOAT
KIT in MO (878) 233-5118

FIBERGLASSE Bosl Buikfing Malenaks Call or Wiie for
FREE Catalog 1-B00-237-8511 or FI ressdants 1-800-282-
9496, Suncoas! Fiberglass. 2880 Palm Beach Bihd. Fort
Myers, FL 33901

BEAUTIFUL BOATS YOU CAN BLALD FROM OVER 300
PRAOFESSIDMNAL DESIGNERS! In Boalbudders inlermalicn-
al Deciory, the established completely independent guide
for plans, kita, hulks, materisls, angines, rgging. tools, et
Dinghys 1o yachis worldwide NEW 8ih edison bigger &
batier than ever, only §550 plus $1.50 shapping.
BOATBWLDER'S DIRECTORY, 1007 Brdgeway Dept

ENGINE, Chenvy 350-305, ol new parts, B month warranty,
$805.00. shipped today. (215) 695-7900.

MNEW Lighteesghl 8H.P. Engenis 53900, UF M. 9220
Industrial, Lodi, Calil. 95240

VIDEQ Briggs & Siratton Engines Tuneup. 2 Hows 310
HP Aecoil Starters, ignition, and much mone. VHSBETA
Send $39.95 Check or M.0. To: Porialble Services, P.O. Box
1082, La Salle, 01 61301

TOOLS FOR SALE

CATALOG-S0LAR, HYDRO-ELECTRIC, WIND POWER
Equipmaent. Ower 350 iems. Sand §3.00 U.S. fo: WESCO.,
Box 936, Radway, CA S5560

“ENERGY Systems” of the 80°s. Complete Sourcebook
Featuring ARCO Solar Modules. 3500 PP Visa, MC, Check
FREE INFOI IPC-FR, P.O. Box 649, M. San Juarn, CA 85560
(916) 292-3754

FREE HYDROGEM FUEL and Cxygen Generalor uses
Waler and Solar Cells. Plans and Kit $12 .00, Pradrie Power,
Box 8291, Edmoanton, Alberta, TEH OLD. Canada

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT. Guar-
anteed. Catalog §1.00 (Astundable). Camelot, Dept. 44, Box
85, Brighot, Wisconsin 53104

B2 1M, Sausalito, CA 94965

SECRETS How To Save On Used Outboards Free infor-
mation Edwards, P.O Box 1124P5, York Harbar, ME 03911

MIDGET RATCHET KITS Made in LS A Fully guaranieed
Designed fo function in confined areas. Fres Brochune
CHAPHAN MFG. CO., Degl. PMS PO, Box 250, Duiham, CT
DE422 (300 340-0228.

CYCLING-ON-WATER For fitness fun or fishing, kghl &
tast, wath an aicient drive Bnd big roosier il your Beoyche
and buikd tram Dwg's & Data $20.00 or Indo Pack $5.00.
Jumbo's, PO Box 955, Willis. Tex 77378

CAMPING EQUIPMENT & TENTS

DEL"S TOOLS We Have The Tool To Save You Tima Al The
Price To Save You Money. For Free information Wita: Dal's
Tools, 4146 515t Streat 42, San Diego, CA 82105

REPLACEMENT HARDWOOD TOOL HANDLES High
quality, low cost! Send 3200 (elundablel now: Orark
Handlp Catalog, Box 3908, Eureka Springs. AR 72612

5 YOUR LIFE WORTH 3 BUCKS? Our New Calalog Of
Muditary, Oundoor & Survival Gaar 18! RMund On Purchase
Ground Jero, POSE X35H Crodon, OH 43013

HARDWARE, SUPPLIES, TDOLS, AUTOMOTIVE Dis-
counled. Guarantesd Calaiog 2900 Relundable Action,
Box 201PM, Maillsville, Wi 54458

OUTDOOR EQUIPMENT

PICNIC TABLE: Stowaway Picnic Table is a clever cne-
prace desagn thad folds like a scessor for convenient sborage.
Easy o build (PC-1T16-8585 Send order 0. Popular
Machanics, P 0. Bax 1014, Radio Ciky Station, New York, NY
1001

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BMGGER, More Powerbul Muschas - faster!! Frea Booklet!
Urnivarsal, Box 60544, Datrot. Michsgan 48240

KUNG-FU Froe Lessons Send §1.00 for Postage. McLisa
Box 17585, Depl PMATE, Honalulu, Hiwas 96306

ATTENTION! BODYBUILDERS New natural bodybullding
product. [T WORKS LIKE STERCIDS WITHOUT SIDE EF-
FECTS. Send SASE pluz 5100 FSE. PO Box 35534,
Cantan, OH 44735

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines with Walking Feel Com-
plete raady o use-only 551000 Thompsan Maodel PW20T-
AVRAILABLE FROM YOUR LOCAL DEALER, o order direct
{Masber Charge-Visa) Datho Mig nc, PO Box 12110,
Lubrbock. Taxas T9452-Phone: (BOB| T44-6774

MACHINERY, TOOLS & SUPPLIES

S —

BANDSAW rmill 16hp. Build far §1,000.00, Litesature T3.00,
Plans 52500 Sado Conslruclons, 79 Forbes 51, Easi
Hariford, CT 06104

& METAL Culfing Lathe $104.50 Takg. 15048 Procior,
Industry, CA 91746

BEST Prices, Woodworkers Machinery Catalog, Free
McKdligan, PMCE?, Johnson City, Y. 13790

SMALL FOUNDRY Furnacos, Supplies. Froe lierabure
Pyramad Products, 3736 South Tih Avenoe. Phosnic, &rizona
B5041

SPORTFISHING

HUGE HAWAIAN MARLIN! Gentle saas, pristing rslands
S200'day Free brochyre! 1-800-356-53662. Charters-H, Box
3503, Kona, Mawaia 36745,

FISHING, TACKLE, LURES

FREE Sinker Moid Catalog over 100 molds 25 shapes.
Carman's, Box Z20PK., Wes! MNewbon, PA 15089

SUPER SHEARS—COMPACT 8Y FISHERMANS
FRIEMND. Cuts Fins, tails, frshing keads, atsal wira, shael matal,
leathies, hardboard Wite-gauge stainless slasd with cushion
grip for left and righl hands. Includes leather scabbard,
lanyard. §12.85 plus 5360 shipping and handling. Shipped
duty free from our L 5 warghouse. Satistaction Guaraniessd.
Vallay Trader, 2775 Modugna, Dapd. 308, P.O. Bax 5375, 5t
Lawsrant, Que. Canada HAL 420

GUNS, DECOYS, HUNTING

“SHARPENERS REPORT"  Manthly  Mewslalier
Sharpaning Quidebood, Angls Wiall Chart, Free details. Skog
Company, Dept. PMS, P.O. 22559, Minneapols. MN 55422

BANDSAW BLADES, Any Sire, Frise literalure. King S::
G541 Tihowaier Drivh, Norlolk, Yenginia 23509

LATHES, Mills, Tools. Mew calalogs 31.00. Blue Ridge,
Box 536V, Hurncane, WV 25526, 3M4-552-3538

LATHE OWMNERS Low Cost Quick Change Tool Post, KRF,
Beow 7834, 51 Joseph, MI 49085, 616-429-T050

STEEL. Aluminum, Brags—=Shee, Bar, Shop Supples,
Plans. Write, CEl, AR1. Box 163, Cameron. IL 61423,

STAINLESS STEEL. Mix ol * w1 Dia. 10-247 lengikg. 54-
£9.85 + 3295 Shipping. RDS, Box 206, Webster. N.Y. 14580

LATHES - INDUSTRIALHOBEY FROM 5295.00, METALS,
SUPPLIES. LARGE CATALDG $200. CAMPBELL TOOLS
Fnd YEAR 2100-D SELMA RD, SPRINGFIELD, OHID
45508, 1-513-122-A562.

BEEMAN HIGH POWER ADULT ARG UMNS, Fine Firearms.
Magrum Shngahol. Guaranteed best prices for the vey
finest. Unexcellad power yes, bul mane importantly. un-
squaled accuracy, ngger achon, durabilily, owneahap
prde §1 Lifotime Ropair Policy. Menbon code PMC for
FREE Airgun Catateg Firsarm information. Add %1 for fast
migd Beaman, 3440-PMC Airway Ov, Sanla Rosa. CA 95401-
2040

BATTERY REBUILDING SCHOOL

TECHMICAL briakthrough in baltery chargers-uses s tha
eleciricity compared to old type. Technical breakthrough in
carbon pibe testers-ng burnout! Moots Tool & Cover
L‘;nmpan-f_ 10815 LIS 98, Sebring, FL 33870 B13-655-1616

SMALL EMGIMES Galore! Free Discoan! Calilog
Engines. Box 166F, Ashland. MO 65010

26 POPULAR MECHANICS & MAY 1987

FREE WOODWORKERS CATALDG: Wavarky Woodworks,
Dept 42 Route 5 Box 1204, Forest, Virginia 24551 (#04) 525~
Taav

SHARPENING SUPPLIES. Fineat gqualily supphes af iow-
ast possitle prices. Call Tall Free 1-800-553-2861. In MN cal
collet 612-B86-653. J-Tool Enginesring, 6425 Cedar Ava.,
Mirrueapolis, MN 55423,

ENERGY SAVING

SERIOUS About Culting ELECTRIC BILLS By 50%7 Free
Intarmalion. AAA Services, Box 1260, El Dorado, AR 71730

SOLAR & ALTERMATE ENERGY

“NEW TECHMOLOGY!" Awtomatic Feathering Flat-blade
Friipl ‘Windmill. Powarful, versalie design allows multipur-
posa uses, Buld from local matenals; (ower not neseded
Mimimis! welding and machsing. PMans (vertical & horizon-
1) tor privabe use only, patent pending # (6534870, 520
Custom Walding Mg 1293 MW Wall. #1342, Berd, Cregon
grim

FREE! Solar Energy Prodwects catalog Gil Elecironics,
Box 1628, Soquel. CA 95072

HOME CRAFTSMAN

BAWBUCK:-Fascmnatingly new design lels you cul round
tirmbar or slabs quickly, using your chain saw. Plans $2.00.
Sawbuck, F.O. Box 731, Ruwral Hall, M.C. 27045

MAKE YOUR O'WMN FAMILY HEIRLOOMS. Dataded draw-
ings, mdlenal kS bor country gquill rack, sted, mund top
Trunk. Brochure 31.00 Refumsded first arder. Sugar Croek,
Bax 15684, Sious Fidls, S0 57101,

I MODEL-T sty toy autos from this sel of full scale wood
working pafberfis. A coupe, pickup and flat bed with stike
sides, can be made rom common materials. Send 3500 10
R-D Enerprises. Depl. T-PA-1, PO, Box 1933, Mount
Wernon, WA G827

WOODCRAFT PATTERNS, Windmills, Wishing Waeils, Bard
Houses. Fesders. Flying Duck, Pheasant, Dutdoor Planters,
Catabog $1.00. Crafters, 11B40 US 27 Nonh, Debitl,
Mlchig am S8E20

FAVORITE WOOD TOVE, Palterns, Pars, Wheals, Calalog
$1.00 Toys and Joys, Box B2BM, Lyndor, Wash_ DE2E4

BATTERY CLOCK MOVEMENTS. Balow wholesale preces
Begl Quality. Catalog $1.00 (relundabie), Yankes, Box 26,
Thompgaan, Connachicut DB2TT

CATALOG FULL-SIZE FURMITURE PLANS - 5200, P
furided with firs! ordeér Trachlional, Early Amencan. ower
180! Furniture Dessgna 1827 Eimdade. Dept. CP-AT,
Olievetw, Hlinais 60025

PYC PIPFE FURNITURE Plans, Kis And Supplies. Fris
Brochure Casual, Box 208, Tewhsbury, MA 01878

PROFITABLE WOODEN “"COUNTRY CRAFTS". Made
32 000 ane weskend. 100 full size palterns and datails only
6 00. Harville Wooderafls-Pa7, 12355 Markel. Hartville, OH
44657

BELIEVE 55 FOR A COMFORTABLE BED7T
IT'S drue. Your own WATERBED from easy plans & pictures
Froa informatson: Watarbeds, Dept. P, Box 338, Grandy, MA
01033

PROFIT & FUN! Wood Birdhouses & Fesders - 5 plans -
incledes Froa marketing tips . 5785 - Altred Otio Publshing
Co. Box EHI7ESG, Housion, TX 77269

FILE CABINET PLANS. 2 Drawer And 4 Drawer, Easy Te
Build, Both 35.00. Thomas, Box 40285-A, Ballevue, WA
88004

STOP TOILET SWEAT (Mo Hot Waler, Plans $3.00. 340
Ping 51, Centervile, MA 02632

HEW BMULTRACTION WHIRLIGIG. Patterr 5200 Cartef,
2083 Eaton D, Handersomdlle, NC 2B739

WOOD, WOODWORKING

AMADING PLANS For 14 and 45 Shot Rubger Band
GATLING GLUNS, $1000. Bones. Box 1554, Colton, Callf,
il

UNIGUE WOODWDRKING PLANS, 5 Projects. 31000
Ermee Ledbatier, P.O. Box 60417, Las Vegas, NV 32160

EZ BUHLD Kitchens wih diala cabinet $9 80, Box 202421,
Fi Laudesdale 33329

PLANS, BLUEPRINTS, PROJECTS

GRAMP'S SPECIAL PLANS for 3-10 yaar old pllots. Wood
construction plans $17.00. Informaton 5200, Gramp's
Products, Box 389, Tyndalk, 5.0 57066

STRANGE ETUFF. Plans Kits. Construct Salellite Dish
£69.00. Bugs. Adult Toys Intormabonal Pholo Package
2300 Relundabde. Dinpo Conporation, Box 212, Lowall, N.C
PEl

DEPRAVED Technolopins. SPACE age gadgets. Catalog,
$1.00 rslundable Box 11487, Challanoogs, Tennasses
ardon

(Centinuasd on next page)



PLANS, BLUEPRINTS, PROJECTS
{Continued from preceding page)

7T BARNES, MINIBARNS, WORKSHOPS, GARAGES. Out-
standing Catalog 54, (REFUNDABLE) ASHLANDBARMS,
S90PM Butlercreek, Ashland, OR ST520.

EASY Bulld Entertanment Center. $10.00. Bentlay. Box
60853, Rochesiar, NY 14606

LANDSAILER PLANS. Fas| proven design. Class five (six
foot axia). Lightweight. caropable. Easy 1o bulld. $20. FAST
FIVE, P.0). Box 5073, Hillon Haad, South Garolina 29938

3D PHOTOGRAPHY-Inexpensive holography technigue!
Mo table, mimors, lenses. Instrections $8.85 Podray's, Box
4653, Clearsaler, Florida 3518-4653

STAIMLESS Stesl BBO GrilkSmoker LAST FOREVER
Plans §5.00. 5728 Ave P, Bemingham, AL. 35228

THICK gakvanized steel arches. Far unsergraund living,
bomb-shedtars, bridges. slorage. All s@es, sasy sat up. Sesl
Paned Buildings, Fremont Airport. Framont, OH 43420

ELECTROPLATING, Complele Textbook Electropiate
MetalliceMonmetallics, $1195. Dedadls Fre. Tropix, Palm
Bay, FL X2606-D0G5

BUY WHOLESALE! Parls for Lawn, Garden Equesment,
Small Engines, Chainsaws. Minibikes. Karis. More. Inclutdes
repalr manuats, speciaily tools. Send $4.00 for 184 page
catabog. Sav-On-Parts, P.0. Box 45231, Dept P, Somernville,
M, 02145

COMPLETE In-graund swamming poal ks from $15835 00.
Fress Brochure & Price Lsts. Burnedt, 341 Hillard Road, Marth
Litthe Rock, Arkansas 72118,

BUILD YOUR OWN 607 PROJECTION T.V. AND SAVE
£2,000. COMPONENT EXACTLY THE SAME LUSED BY MA-
JOR T.V. MANUFACTURER SEND 5200 CATALDG: JO-
HANMA'S GIFT, 7 WALDO ROAD, NORWICH, CT. 06360

HOMEOWMERS, Check and sarvice your own AT and
Heating system, Complete instructions and illustrations,
Save on senvice calls. 55.00. T's AC and Heat, PO, Box 3043,
Spaing, TX 77383,

EASY TO BUILD DOG HOUSES. 3 Sizes. Compleis Plans
£5.00. Thomas, Box 02858, Bellewua, WA 53004

PLANS. Mystiting Hlusions, Exobic Electronic Gadgets.
Catalog $1.00. D. Taylor, P.O. Boa 1612, Destin, FL 32541

BUILD A Redeil-Ouality Wall-Bysbern With A Saw And Drill]
$5.00, Assocaates, Box 202157-PM, Columbus, OH 43229

ANTIQUE Clothes Hamper. Greal Home, Schoal Project.
Women Love. Excellend Seller. Pana 53,00, Weshways, Box
#08, Worland. WY 82407,

PLANS FOR 200+ TOOLS, Catalog $1.00 Aefundabie.
Wood-Mal, 3374 Schof, Paoria, IL 61604

WATER BALLOON CATAPULT, Ranga gver 2007, ki
$15.00 plans 3500, Burns, P.O. Box 1654, Collegedale, TH
AFs

EASY To Busld 10x12 Basn. Free Detalls. Plana. [natruc-
tions, Masenal List, $8.00, PFlan Ahead, Box 852, Wilmington,
Qhio 45177

172 TRAILER PLANS Molorcycle, Wiy, Car, Construe-
thon - Sirang, Sreambned, good loaking, easily buill. Cata-
log $4.00 (Refundabla). Tag-Along. Box 15107, Salem, OR
708

COMPUTER DESK With HUTCH. Book and Disk Slorage
With Two Dvawers and Rogrm Far Printer. Low Cosl. Fasl and
Essy Construction. Pians $500. Ryan Associates, 0. Box
33342, Dedvenr, CO BO233

FOR THE HOME

ROACHES, EHectivie Maothods To Exberminate Guaran-
led Resudls. $2.000 Wangoo, 2601 Wesl Wells, Mihwaukes,
W 53210

5555 GUARANTEED SAVINGS, TIME AND MOMEY Extend
Life Of Ordinary Light Bulbs And Candelabras Up To 8
Years. FREE Litersture. Marchel Enterpriges, Box B
Penrose, Colo, B1240

SEAL Concrete Cracks from Inside! Screwject Saalacrack
Booklet 53, SASE. Box 86, Ramona, Ks 67475

HOME BUILDING & REMODELING

BECOME your gwn Genoaral conlracior. S18p by shep
biaklet shows Row anyone can save almost 15 oM e coat of
anew home or remodeling project. Send §7.05 to: REC inc.,
P.O. Box 4024, Ghans Falls, M.Y. 12801 add $1.00 shipping
and handing

PLASTICS

CASTOLITE Liguid Resing and Moldmng Supples 10 cist,
e, coal, banglass, rgalr and reproduce; & industry,
lnboratories. craft work. Catalog 52000 CASTOLITE,
Dept BTE/PM. Box 3591, Woodstock, Il G0098.

KITCHEN AREMODELBNG-EURDPEAN CABINETS Ready
To Assembieirstall. GAVES HUMDREDS. Layoul Planning
Kil §500 (Aelundable With Order). Konstruct-A-Kitchen,
Depl. PRA104, P.O. Box BA031E, Meami, Florida 33164

LEARN UPHOLSTERING, Instructions Also. Supples Cal-
alog. Jim Dandy Sales, Box 30377, Cincinnati, Ohio 45230

PYC PIPE FURMITURE Plans, Kits, Maswenal. Free delais
Mountain Leisure. At 1, Box 3614-PM, Sautes. GA 3057

BTOP Removing Ashes From Your Stove Ashés burm
without chemicals, Seaplified instructions. $2.00. Embers 1,
PO, Box 1961, Rural Hall. N.C. 27045-1161

GARAGE Sales Know-How! $2.00. Rarmpsck, S8TPM3,
5854 5. Awstin Ave., Ghicago, L BOG38

STOP NEIGHBOR'S LOUD STEREQ, FAST] Simple Plans,
Instructions. Legal. $7.00. BALEY'S, 424M Wes!
Commonwaalth, FuBarion, CA 2632

BACKYARD MECHANIC Cuick, sasy gueda. 5295 plus
Two First Class Stamps. Lemon Tree, Book Div-FAE, Box 494,
Thorndade, Texas TESTT

LEARN POODLE GROOMING Fres Information. Writa:
CJW, 105 Bingharm, Newion, M5 30045

INSTALL Your Own Inground Pool §10.00. P.O. Box 1981,
Brentwood, TH 37027

LEARN HOW TO FiX YOUR IBM SELECTRIC TYPEWRIT-
ER. Ower 50 quick and easy repairs. Sawe Hundreds of
doltars, For instruction manual send $12 to. Pahala
Typewriter Service, 1750 Halaskaua Awvenoe, #3226,
Honoluly, Hawai 968236,

CORDLESS PHONE MOMITOR. Simple instructons 1o
maglity cheap AM radio to recetes entirg 1.7 Mihg cordlgns
phone Gand. Mo parts reguired, only a screwdriver. Also
inafructions how 1o moniter the rnies 4649 Mhz Fequenties.
Onky 5595 complote. ADYANTAGE INC., Box 1086,
Edgawalar, Fl. 32002

UNFINISHED Piciure Framsa Mokdesg Ml Direct, Durapau,
R1BEC, Lake Arthur, LA 70549

STAINED GLASS INLAYING: Easy, Mo Laadeg Mlustrated
Instructions $500. M. Wood, 2470 Bempessa Rd, Suite
HM31%, San Jose, T4 $5133

"GETTING Startad in Stamed Glass.” 5100 Whitbomons,
Box 20857, Hanover, Mass, 02339

CARTOONMING, COMMERCIAL ARTS,
SIGN PAINTING

CARTOON for Fun and Money!!! Free Bookls!' Cartoons,
Box 406144, Datroit, Michigan 48240

LEARMN Sign Paimting, Pin Striping. Free Calalog.
Kautmann Company, Cenertown, Missoun 65023
FACE PAINTING $15-820 Hr. Possible. Manual $7.75

Guarantesd. information: Wisdom Publshing Co. 218 Ciyde
Ave, Syracuse, NY 13207

MODELS, MODELS SUPPLIES

FIRING CANNON Model Plans CATALOG 5200 GREEN-
PMST, Box 002, Shalmar. FL 325759-0892

RADIC CONTROL Airplanes, Bosts, Helicoptars, Supplies.
Big Discount Calaleg $5.00 (Refundablel. Modelers Supply,
Box 3108, Eclectic, AL 36004

MECHANICAL FLYING BIRDS! THESE BIRDS FLY LIKE
REAL BIRDS. INFO. 51.00. BIRDS, PO, BOX 1643,
ELIZABETHCITY, NC 27009

MICRO - PRECISION TABLE SAW 47 = § table siee 24"
blade .01T-057 thick " HF Presc Toal Co., 513 Main
Streat, Weatbury, NY 11580

"WORKING STEAM MODELS™ KITS or ASSEMBLED.
Mew! Fire Engine., Locomolves, Limous:e, Roadster,
Truck, Manre, Statonary Engines and Accessorses. One af
tha largest stock in Morth America. Two Steam Books tolal
B8 Color pages 5595 (refundablel Colored Circular $1.00
LARGE DISCOUNTS. DIAMOND ENTERPRISES, Dopl PME.
Box 537, Alexandria Bay, NY 13807, (B13)-4T751TT1

TOYS, GAMES, KITES, FUZZLES,
NOVELTIES

CHALLENGE! Can YOU Solve The FIVE DOZEN Purzle?
Instructions To Make, §5 AIRMAILED. Moodia, Havnblikk,
Finstown, Orlongy Islands, Scotland. KW1T 20X

MAGIC TRICKS, JOKES,
VENTRILOQLHSM
FREE! World's Leading Movelty Catalag. 1600 Jokes,

Tricks, Sceence, Sports, Hobbwes. Johnson-Semith, F-O1,
Bradenion, Fla 34203-1796

LEARN WVENTRILOOUISM! Guaranteed Imstruction,
Supples, DUMMES. Information Frea® Mahar, Box 420-PM,
Liftledon, Colorado BOVE0

FREE PranksMagic Catalog Garmer's, 1085 Filih ME,
Salern. Oregon 97301

FREE! inmider  Magic  Raeport. MAGICIANS
INTELLIGENCE, 3380 Shosidan, fumbarst, NY 14226

AMAZE your fiends' Someone picks a card ol of the
deck, phones your configersls who immadiztely names tha
card. Detads £10.00. Tha Wilkams Co, P.O. Bax 241, Veslal,
WY, 13850

FREE Professional Magec Catalog. Send £1.00 To Cover

Postage. Winkier's Warshouse Of Wonders, 245 Doyl Rd.,
DOipkdale, CT 0EI70

YOU CAM SOLDER LIKE AN EXPEAT With New Process
Easy, Ingxpansive, 56 95 Completa. Aonald Samepga. 6706
Berosford, Parma Heights. Ohio 44130, Detadls Froe

431 Catalogs Leded Sources for Anything! 8500
Direciory, Blox S2452N. Allanta, Georgia 30314

PROJECTION TV .. . Convert your TV 1o progact 7 Foot
pleture . . . Results comparabie to 52,500 projectons . . Totad
Cost less than 530 ... PLANS AMD 8 LENS 521485
Mustrabed informabion. FREE. Macrecoma-Bl Washington
Groaging, Pennsybvania 18977, Creditcand Orders 24HAS.
(E15) 7362973,

PLASTICWORKING videos manuats, plans, supplies
£1.00, refundable. Bewley Associales. Box 7290 Moore, OK
73153

DO IT YOURSELF

BOG Grooming $5.00-Shaules, 1505 Old Harden R4
Billinge, Mol 54101

HOMEMADE COUNTRY WINE Muscadine. Watermabon,
elc. § Delicious Recipas with instructions. 5300 1o: Walco,
Driwar 129, Swartz, LA 71281

BELT BUCKLES for coins or stonas, spacially buckles.
jEwelry mountings, cul slones, cloch works, Wholesale
catalag 25¢. Elowie Corp., 8086'2 10th Stresl. Wheatland,
Wyoming 82201

INSTALL YOUR OWHN IN GROUND SWIMMING POOL for
% low 83 §1,685.00. Cheswick Fools. Fi. #28. Cheawich, PA
15024 412-274-6400

ARTS, CRAFTS, SUPPLIES

STAIMED GLASS Supplies. Complete calalog $200.
Sunshinge Glasswarks, 3690 Harlem, Bulele, NY 14215

CLOCK WORKS. Wood clock bianks, rockhound sup-
plias, belt buckkes, cul stomes, etc. Wholesale catalog 25¢
Elgwite Corp.. 806" 10th Sireet, Whealland, YWyoming 82301

STAINED GLASS SUPPLIES: EXCITING SUPER
CATALOG-PM 53,00, CORAN-SHOLES INDUSTRIES, 506 E.
SECOND, BOSTON, MA 02127,

GUARTZ CLOCK MOVEMENTS—digitals §1.50. apoxy
resin $1500 gallon, foil prnts 85, music mowemants 51,40,
complea clack kits 8850, companends, plans—much mone!
52pg wholesale catakog £3.00 (credited). Steebar, PO, Box
4EIP. Andover, NJ OTB21-0463,

FREE Supply Catalog Save 30-60P:! Suncoast, 6234P-
244, Saint Petersburg, Flonda 33710

ALUMINUM CAN CRAFT

ALUMINUM CAN CRAFT Aiplanes. Shipe, Trams Fun
proditabba hobby. FREE info. Write: Debie Productons. P.O.
Box 110273-D, Aurora, CO BOD1

HOBBIES & COLLECTIONS

MAZ & Historical Miitary Collectibles. FREE catabog
HMA, Box 1806PS, Lalayetie. GA 94543

PAPER AIRPLANE BOOKLET 12 Original Planes. Sond £5
o Richard Krebs, 11402 Cherryhill Rd, Baltsville, Md. 20705

AMERICAN MADE PROTOTYPE GALUGE ONE ELECTRIC
TRAMS. 24 inches long. Nearly Bibs of beauly and power,
Alsn availabsa, LIVEl “STEAM POWERED TRAIN SETS”
Mew! 20 page cobored calalog 5295 (relundabla) Excelent
descounts. MMAMOND ENTERPRISES, Dept. PMTE, Box 537,
Alexandria Bay, MY 13607, (613475171

DECALS, EMBLEMS, PATCHES

CUSTOM EMBRODERED EMBLEMS, PINS, DECALS.
Free CatalogQueotes, Aush Skelch, Stada, B1P Jane, KY.C
10014, (212} 928-2293

ANTIQUES, RELICS. INDIAN GOODS &
CURIOS

FREE List 10 Serigus Colleciors. 30,000 ngean Artidpcts,
Pats, Spowrs. Axes, Slabe, Baadwork. Caddo Trading, Box
669, Murfressborn, AR 71058

{Continued on nexl page}
POPULAR MECHAMNICS ® MAY 1987 207




CURIOS

{Continued from preceding page)

INDIAN Ralics List 502, Idenddication Guide Book $11.44,
Anipwhiad Samples $20.00 Secrist's, Deerfield. MO 64741

“WARMAN'S ANTIQUES GLIDE,” contains 50,000 prices
Oy 514 55, check or monay order. Money back guaranies®
G.J, Madorder, Morth Sherdan, Box S09232, (PMS)
Chicago. BG40

STAMP COLLECTING

50 YEARS Oid filteen difiprent United States, over fifty
years old-25¢ with approvads. Jaxon, Box C11-P, New
Rochelie, New York 10804

ON APPROVAL Worldwide guaklily siamps. Reasonablo
prices. lsharn MeConnefl, Box 47, Bediord, MA 01730

FREE Brlsh Commofwealth Pacalist. Ma Approvals.
Ardeau Stamps. PO, Box 2626, Sidney, B.C., Canada VEL
4C1

50°% OFF. Scoti Calalogue Prices, On Most Approwvals
Wiie: BoJo Stamps, 4 Maylair G, Kitchenar, Onario,
Ganada N2a-1M3

2,000,000 starmps 150 cownires 2e each. Belden. Box
4143, Doarborn, 48126

e ——marea

LIOUIDATIMNG Tremendows Old Accumulation Bargain
Lists Fros Alatalo, Maymard, WA 01754

FREE 10 inangle stamps! Approvals. Gordon Davison,
MTM, Contoocook. M.H. 03224

TRY OUR personalized woridwide approvals. Hodges,
Box 306, Honcock, MD 21780

FREE! Big Bargam Calalog - Mew Edilion lisling Uhou-
sands of bargaing including US. & BLN.A. stamps, packets,
albums, dconsanrias and supphies. Also fine stamps from aur
approval service. Buy only what you like. Raturn balance
promlly! Thank you. Jamesiown Stamp Co., Dapt. ESTPM,
Jamesiown, NY 147

FREE 25 Worid ‘Wide Stamps Plus Free Catalogus With
Ower 2000000 Samps. No Approvils, JeMenss, 28311
Franklin, C334, Southfekd, Michigan 43004

50 IFFERENT Old U 5. between 1BE1 and 1939 - $1.00 Ed
Roush, 473 Shepard, Mansield, Ohio 44807,

FREE Gt With First Purchase. U5 Approvals And Want
List Sarvice. 20g for Handling. Tha Stamp Boutigue, P.O
Box 456, Madison, N.J. 07340

DISCOUNT packals - worldwide British, U5 A - $1.00 sach
Redgrave. 2453 Keystone, Tarpon Springs, Flenda 33589

300 WORLDWIDE 2S¢ Approvals J Martin, Box 245, Mew
York, NY 10023

LOCKSMITHING. Free book. Locksmithsng bestitute, Depd
J10-057, Litle Falks, B3 07024

HANDLE YOUR OWN LEGAL AFFAIRS, Be s Paratogal
Accradited AlLormey Inslruction. Home Siudy. FREE CATA-
LOG, Southarn Carsar Instidute, Drawar 57PM-2158. Boca
Rmtan, FL 33427, (305 J68- 2522

OBEY Jesus Inchude Acts 2.21-47. Tracts For Prinling
£1.00. 1127 M.E. Fifh 51, Dcada, Fla 12870

MONEY AVAILABLE FOR COLLEGE EDUCATION - Al 50
states, RESULTS GAURANTEED! Call the MONEY WIZARD,
tolk-Fres 1-800-USA-1221, EXT-51688 1o ordar frep walunbie
veport

EXTEMSION And Pogl-Graduate Awards in Philosophy,
Art, Soience, Botanic, Medicine, Homeopalhy, Radionics,
and olnars. 30 subjects Curricadar fres {airmail $1.00 refund-
ableh Regksirar, Sussex College of Techmology, Highfiekd,
Danehsil, Sussex. England

#0 EUROPE 25¢ Approvals Bimell, 2304 Hancock ¥9E
Austin, Toxas TH756

MAKE MONEY COLLECTING STAMPS. Guide shows
hipw, whesa 10 buy and sell. $3.00. Charles Gregoey s, 2001
College Avenue, Anderson, SC 29821

FREE- A mim U2 commemoralve plateblock is pours
v wilh your approval requesi. Colones, Box 12115, Albany,
WY 12212

FREE, U.5. Mmni piciomal 58l complele, Mint approvats
inchpded. Hildebrand, Box 4867, Sanla Clara, Calvfornia
95054

100 Difterent U5, 25c. Approvals. Bradiey, Box 4259,
Midigthian. VA 23113

FREE 50 Canadgian slampa with approval request. Brines's,
PO Box B&E0T, San Mateo. California 94402

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanied. Free RecordingPublishing
Broadway Music Produciions. Box T4MPM, Sarasola. FL
sTe

OLD US stamps on approval Sharman, Box 15355k
Fradelphia, FA 19111

“INVERTED ERROR™ + 100 Ditlerent United States, S0c
with approvals. Luray. P.O. Box TDAB, Silver Spring, MD
0807

UMITED Matons 3 Comphete Me Sais 25¢, Apporovals.
Cometia POB 1508-M, Lake Placid, Florida 33852

WORLD, B0 diferent. 20c Approvals KSG. Box 651
Melson, BC, Canada VL SR4

FREEM Beautdul Slamps. Gold, Silver, Cther Approvals
Dwlor. 21127 Fleetwood, Harper Woods, M 48235

COLLECTIBLES, Bird, Duck & Wildlite Stamps & Prinls
Free Calalog. Depol. Dept. PS5, Sullivan, Bl 61351

CAMADA, Commamorative siarier packel. 10¢, Approvals
Harlgy Bpardman, Little Valley, Hew York 14755

ISRAEL 15 Ditfgront 10¢ Approvals. Sarm Chaeen, Box B84,
Datlray Beach. Flonda X3444

APPROVALS, Genaral, Topieals, 30 years Sarvice Collec-
bowrs. Fsdeouts, #1009, Houlton, ME 04730

200 DIFFERENT Canada $100 Worldwide approvals
Cumbegphi, Box 68, St-Jeroma, Canaga JTZ 5T7.

20 DIFFERENT 4¢ M US 51,00, Free Lists. Mo Approvals
RAober Wagner, Box 29246, Minneapolis. MN 55429

CAMNADA. 100 gillerent 25¢ Approwals Oroszky, Bow 1-C.
Sarnia, Ontano, Canada NTT-THB

FREE! 125 Dittarent Foresgn, 51000 Catalog Vel Ap-
provals. Rick's, 530 South 20nd, Harrin, I 52948,

BARGAIM 100 World-wide Stamps 25¢ Quality Approvals
R. Paskes, Box 143, Wes! Brookiield, MA 01585

WORLD Wide Siamps mounted i books on approval 2e
and wp TAUST STAMP COMPANY, PO, Box 100-P,
Jumaica, MY, 11435

HIT S0MG WRITER'S TIF SHEET, TWELVE TWFS §1.50.
Rondo Music, Box 6785-PM, San Maleo, CA 54401

MUSIC INSTRUCTIONS & INSTRUMENTS

WIOLIN PLANS: Two 24 < 38 Precision Drawings, $10 ppad
USA Weoodcorall Specinlties, 48 N, 2151 51, Baitle Creok, Mi
48015,

ACCORDIONS, HEW, USED. Eleciric. slecironic. Cordo-
vous, concertings. Button Boxes Hohners We Buy, Sell
Trade. Exchange. Repair. Tune 50 Years Experence If
Dwalors unavailable. Call or Write for Brochures. Masiercand
And Visa Accepled. CASTIGLIONE ACCORDION. 12644 E 7
Mila, Dietroit, MI 48205 313-527-15551 8003251832

PIANDS, PLAYERS, PUMP ORGAMNS. Rabuilkd and mepaa
Cofsdog of "How-To" books, $2.00 (retundable) Westal
Prags, Vestal 11, New York 13850,

VIOLMW, GUITAR, etc. making malenals, accessories,
books. Catalog, £1.00 Intemational Luthiens Supply, Box
SR0AAT, Tulsa, OK T4158

INTERNATIONAL VIOLIN COMPANY, Calalog hos inatru-
rrnl mskars, ropsirers. Imponod fonewood, 1ools, varmsh-
w5, paris, ACCESSOTIRS, $lrings. cases, Ewropaan instruments,
bows. Assarmble yoursell violin and guilar ks, Catadog 3100
meludes 10% discound cerificate. Depl HA. 4026 W
Balvedare Ave . Baltimora, MO, 21215

INSTRIUMENT Kits! Bunld Appatachimn and hammared
dulcimprs, banjos, mandoling, ¢ven harps, harpsichaonds
Froe Colalog. PM Hughes, 4419 West Colfas, Derwar, TO
BO204

ACCORDION Top Brands. Cordowox, Buy Dirsct. Tremen-
dous Decounts. Trades acoepied. Free brochem PR,
Accordion-0-Fama, 16 West 18ih Street, MNew York, NY
10011 Phone 212-675-9068

FREE! Surprise Collection with approvals Gowld, Box
750128, Petalurna, CA 4575

FREE sampla cogy, Stamps the weekly magazine of
Phalataly. 085 Canslas Streel. Homell, NY 14843

OME! Two! Threa! Cant Slamp Approvals, Regardless
Catlalog. Kioster, 4164 53nd 51, San Diego, CA 92105

AUSTRALIA 50 DIFFERENT BEAUTIFUL COMMEMORA-
TWEE 10e. Approvals. Pence. POB 3041, Winchaster,
Virginia 22601

100 Used Américan And Brdish Commonwealin Com-
memaratives And Picloriala, §1.00 Wiih Qualdty Approvals
555, Box 208, Wales. W1 53183

A8 POPULAR MECHANICS ® nAY (987

SELF IMPROVEMENT

SELF IMPROVEMENT Books. 400 10 choose from. $1.00
JoVic Enlerprises, B0S W 2fih 51, Lawrence. Ks. B4

FREE! List of 400 pnoquer saif - improvement books. 22
categoeins, all subjocls. Large SASE. The Revolving Door,
1766 Detmar Ave , West Chegler, PA 15380, SEND TODAY.

CHARSMA: How to Develop the Power fo Attract and
mnlence Paople. Casselte ftapas US $2000, Charisma
Book: US $8.00. Free list of 300 Sell Improvemend Books
Order Today: B, 5. ENTERPRISES, 215, 1011- 17 Ave, 5N,
Calgary, Albarta, T2T DAB Canada

HEW METHOD, How to Siop Smoking. Send £3.00 Box
G048, Clinbon, lowa 52732

RAMESTHESIA, Radionica, Dowsing E 5 P. Courses and
Equipmant lllustraied Catalog §1.00 [refundable) Estab-
lished 27 waars. Depl. PM'R. Bruce Copen. Hsgpied,
Canehall, Sussax, England AH1T TEX

HIGH SCHOOL WPLOMA AT HOME, MO CLASSES. Low
cost. Information Free. Call toll fres 1-800-228-5600 or write:
Amarican School, Depl. #3465 850 E. 58th 5t , Chicago, 1L
BOE3T

PLAND TUMING PAYS - Plano hunlr;n - Elaulrnnlc orua;
sirvicing. Learned easily at hawme. Froe bookiat, Miles Bryani
School, P.O. Box 20153, Sacramenin, CA 95820

L-EARM Clock Repair, Enjoyable. bucraimve. Free Details.
Schonl of Clock Repair, 8313 ComeAboul Way, Am. M.
Awendaw, 50 25409

LEARN Sewing Machine repaining. A prolitable Trace.
Easy tobeam. Free datails. Sewang Center, 187 FR. Rochelis.
Ga 1078

BECOME an Electronic Or Vigea Techinican in only 14
maonths. Financial Aid, Placement Assistance and an Asso-
ciale's Dogrie Call Now! (214) 283-2613 Dallas, (213) 585
1660 Long Beach, or (713) 956-0010 Houslon. YT

AUTOSUGGESTION,  Sioep-leaming . headquartors!
Tapes. records, books. Gigante calalog fres. Ressarch
Ansocsabion, Box MPW, Olympas, Wiahsnglon 8501

UNIVERBITY DEGREES By Mail. Accredited Bacheiors,
Madters, Phl's. Free Facls Revealed Careors-PMS, Box
ATOBAB, Tudca, O 74147

LOCKSMITHING, Unonarsal Schasd o  Masier,
Corrgspondance and Shop Traning, Boa 2146529FM,
Sacramanio, CA 9583

LEARN Auctioneenng - Free Calalog, MashviBe Auction
School, Box 2036, D4, Columixa, Tennesses 384022026

EARN MORE IN 80 DAYS. Free 1967 catabogue describes
M) SUCCESS proven coaespondence Diplema cowrses
Granton Institule, 2634 Adelasto Strest Wesl, Toromio
Canada KMSH 1Y3

UMIVERSITY DEGREES BY MAIL! Bacheiors, Masters,
Do lgrates Legal, moapansive, workdwido. Fros reseal-
i dolails. Coumselor. Box 1082M, Kempiville, Onlana,
Canpda KOG 100

UMIVERSITY DEGREES! Economacal homa study for
Bachalor's, Mastes's, Doclorate Prestigious facully coun-
=als for independent study and life sxperignce credis. (5600
Students, 600 Faculty) Frae inlormation - Rschand Cress,
MO (Harvard), President. Columba Pacific University, 1415
Third St, Depl. 2E85, San Ralael, CA 34901 Tol Free: 500/
2270119, Califprnia; BOS52-5522; or 4154581650

LIFESAVING EMERGENCY CARE. Easy-to-use Firsl Aid
puidedines. Plasiic charts. Magnatized pockel. Send $10, 3
sa1s $20. Guaranised. D. Milan, 6499 NE Tih Ave., 5P11, Boca
Rmion, F1 X343

DOCTORATES, MASTERS, BACHELORS . . . Withaut Al-
tending Chasses. Convenienl, Inexpengive, Fully Acoredibed
Wite. KENSAM, Box 1383, Rockeway, NY 11631

HUTRITIMISTS INSTITUTE O Amarica, home study pro-
gram im nufrition. Help others and help yoursel i a
comprehensive educational correspondence school. Free
pooklel, call 1-(8000 B21-5234 812 Woodsweiher Foad,
Kanzas Cily. MO 64505

SPAMISH- Essantmal Travet Conversalion: “Shopgng,
Camttoms, Transporiabon, Eating .. . .7 15 years expariance.
Menual, Cassatie, $895 John Langner. 1415 Hilltop,
Swaeny. TX 77480

SUPERJNTELLIGEMCE! Amazing results guaraniesd!
Inta. EDEMP, Box- 1462, Glendosa, CA 51740

:Emm.dmmmnlpj'__'




EDUCATION & INSTRUCTIONS
{Contiresd from preceding page)
PROFESEIONS, Madicine Hhers Bachelors, b

INVENTIONS Waniend! PATENTVESTMENTS
INTERMATIONAL, 1050 Conrsicticut £300, Washingion, DC
20036

Ph.QVs Umguee COuick Methods, Homestudy, Enrlghr
Congultants, 163 Jorsleman Streal, Suile 1108, Brooklyn
Meaw Yiork 11200PM

DETECTIVE Profpsmon. Easy Hom Study. Froe lopal pan,
corifcale, futem. Professionsl ewestigalor Training School,
Dept. CP, 0. Bon 41256, Las Angeles, CA 50041

SCHOOLS

IMVENTION Drawings By Professional Palent Draltamen
Dwattarl, F.O. 72, Woodstock, Vegania 22664

REGISTERED PATENT ATTORMEY Aeasonable rates
Edwin [ Schandgier, 1523 Eas! 4 Streal, Brookkyn, NY 11230

REGISTERED PATENT ATTORMEY Washington, DO
Suburh. Donald A Kettlestrings, 414 Hpngertord Drive,
Rackwilhe, Maryland 20850

WORLD WIDE COLLEGE OF ALMCTIONEERIMNG, M.
Sance 1933 Tesmn Soon, Free Calalog COL. GORDON E.
TAYLOR, Box 949, Dept 19, Mason Gity, WA 50401, 515473-
5242

EMPLOYMENT INFORMATION

JOBE, CRINSEGHIPS, TUGS, SHIPS. RIVERBOATS, DiL-
RIGS; Woman-Men, Work month-Homa month. UG48 +
Owerseas. Information 5300 Manne Employment, Box 207,
Central, IN 47110

OVERSEAS Jobs $20.000 fo $60.000 Free informalson
Doycomp, Box 65752, PocatoRo, 1D 83201

TRUCK Drivers Neaded Immadiately. No Experience?
Companies Will Train You Purchass Trecks With No Money
Diown. Wrile: Switen, 104 Hempstead Dr, Somersatl, N
DETE

OVERSEAS OIL INDUSTRY Emmm JGBS. Hugh
Paying. Valuabia Employmant Deaclory For Enginears
Trades & Labarers Sond £5.00 To. GFS Research. PO Box
B9, Paard City, HI 96782

BEGIN CAREER O AMERICA'S WATERWAYS: SASE tor
frea information. inlang baritime Servicos, PO, Box 247 51
Arnard, LA TOT74

SOPHISTICATED EXECUTIVE SALES High Commission
Emclugive Terrilory Possibie Call Now (80004267788 in MY
(212775110

INVENTOR Will Supply Ilormation And Forms For Pad-
ents, Copynghis and Trademarks. ~“Do i Yoursell,” $16.95
G. Trimbde, Box m Long Beach, CA 20800

INVENTOR'S HﬂT'EM PROTECT YOUR IDEAS - Le-
gally dasigned. hardbound, serisized, nolebook for imaen-
tors and designens. Numoersd page pnd lines. skefch space
Provides originality wenfication and prolected disclosure
Recommandad by Paten! Otfice. $29 50, Moneyback Guar-
antes. Orcher C 0. D, VisaMastercard Wite: | 0. E. A, Sasle
156 BBST E. Indian Rnegr Road, Virginia Beach, WA 23484 ¢
CALL: BOD-B43-B167, sxl. 805, in V- 80023701172

TEST MARKET Your lrvestion Al Tha 300h Anmsal Minne-
sota wantors Congress. (nonprofit organdeEation), Juna 12-
14, 1967, Contacl MIC, P.C: Box TG, Redwood Falls. MN
REFAT SOT-H3T-2344

INVENTORS: if you have an invankion tor sal or licensa,
wrile for free booklel explaining how we can help you
Kessler Sales Corp, C-5-FL Fremant, Ohso 43420

U.S. PATENTS §T0-
OO IT yourset! & =ave 555 Patent Attornay reveals inskie
socreds. Al lorms provaded. $5 00 for specifics. TECHNICAL
CO-OPERATIVE INT'L., 4&8% Lighthousa Awenun, Paciic
Girowen, CA S3050

NORTHERN IDAHO. 5-10-20 ACRES. Trees, mandows,
crecks, springs. clan as, wildila. Northwes! forest and lake
country, Huendmds of choice parces. Homasies, miniranch:
ing, recrealion, rotirement. Easy ferms. FREE brochure,
maps, phalos. NATIONAL ASSOCIATED PROPERTIES,
Dapt ME, 1111 Sharman, Coour dAlene, daho B3814
| 2060048 161,

LAND Ay adlakde land lor sale of all kinds & Minnosola and
Wiscandgin. Lakeshome, islands, risor frondage. resorts, ne-
lraals, cabms, for recraation, investmond, relirement, hunl-
ingtishing, or vacation, Send §12 50 for & one year subscrip:
won (Spring-Summar-Fall-Winten) 4 issues fo. Land, PO
Bax 10750 Munl\elpalln MM w 1&1?}333541?

CAMADTIAN l.‘.ﬂl.m‘f I‘HOP'EHTI‘EE Acreages for rec-
risataon, developmend_ lerming, fishing, hunting, investmsant,
minarals. ebc OUR T2HD YEAR Terms available  Teikas
ouaranlesd Catalag armailad  §1.00 DIGHAM
CORPORATION, Suite 456, B5 Bloor Sireed Easl, Taronio,
Canada M4AW 185

EXPORT-IMPORT

IMPCRT Hong Kong. Taiwan, Workdwide. Din Cheap-Free
Dodasls  Gary Entorpriges, 881 PMS  Quigkey  Drive,
Scollsvila, WY 14548

BPORTExport Hl:m-' o, and sourcos. Kitco, Drawer
BREGP. Kandas Cily. Kansas 66106

BUY IT WHOLESALE

FREE 16 page PRINTING PRICE LIST, 1 to 5 colors, shaals
to catalogs. Copen Press, 100 (PM) Barniman St Braokiyn,
MY, 19208,

BELTS, Eul:lilas Hey Tags. Hat Tacs, Jewciry, Mose,
Complete line 1681 selless. Beg Profits. Corngaede deaber sel
up, Colas catalog $1.080 {refundable). Anchor, Box 3958
PUAR, Boeth Prossdonca, R 02911

BOOK: Protect eas, Inventions, withoul Patens! Delails.:
Milastona, Rth 8T05p, Twin Fadls, Idaha 33300

INVENTIONS WANTED

EMPLOYMENT WANTED

ARE YOU LOOKING FOR EMPLOYMENTT Try our Chassi-
tead Section! It costs only 36 70 par word. And, if you wish 1o
run all gr part of your ad in bold capilal Ietiers-you can do 50
for as litte &= 3100 per word additional. Act now! Sond your
ad 1o: POPULAR MECHANICS, CLASSIFIED DEPT., 234
WEST 57TH STREET, MEW YORK, NY 10019

HELP WANTED

ALASKA SUMMER EMPLOYMENT--iaheries  Earn
S500 + ‘waah in cannary, 58,000-512,000+4 fos wo manihsan
lishing vessel Crver 5000 openangs. NO aaparience nacas-
sary, MALE OR FEMALE. For 52-pape amplaymant bookal,
sand §595 to: MAL Aesearch. Box G4008F. Seatla, WA
G

OVERSEAS 325000 - S75.000+  Free Repon!
Emgloymen, Box 14760-AR, Indignapolis, IN 46219

AUSTRALLA WANTS YOUI Bxy Pay! Transporiationt
Newesl Employmanl Handbook—52.00 International, Box
19107-AR. Washingion. DG 20036

GOVERNMENT JOBS 516,040 - $59.730y1 Now Hinng.
Call B0S-68T-8000 Ext. A-20024 fior currend federal list

DO YOU Nead 800 In A Hurry. No Job, No Credid, Call
This Number 24HAS. {T02}-4 75-0204.

FOR INVENTORS

IWNVENTORS. Commarcial success IS possibe. But thare
g nG Prea wnches 31000 and sofl-addressed-stamped
wivBlope required Alador, Box 172 Fresland, MD 21053

INVENTION  MARKETING. FREE INFORMATION,
REFRESENTING MANUFACTURERS. Patmart, 77 Fulton,
260 Finanoial Desinet, Rew York, NY 10038

IMVENTORS! Have an idea? Don't kiow what to do? Call
AR for free information kit Toll Frea 1-800-225-5800

LEARKN honwe 1o affier your invention for salo or Koerso. Fres
bookbel autlines procedures. royalty rales, reguiremenis
Kessler Sedes Corporation, C-5-IW, Fremond, Ohio 43420

REAL ESTATE & FARMS

UNITED MATIONAL REALESTATE . . MNew FREE Cata-
Iog! Top neal astate values coas! 10 coast, Full Color Pramisar
Proparties section UMITED . For every type of real
etlate! UMITED HATIONAL REAL ESTATE, 4700-PM Balle-
view, Kansas City, MO 54112,

CALIFORMNIA. Lot Acrsage. 340 Down. #40 Monlhly, Box
T5F9Y. Los Angeles, S00G5.

YOUR OWN FISH AMD HUNT LAND
LOW AS $X0ACRHE $50 DOWHN!

BEST areas for fah and game. Govarnment repon mang

fish and game per sguare mike. TITLE GUARANTEE. BUY-
BACK GUARANTEE. Bought thru ESTATE LIGUIDATIONS
across Canada EASY PAYMEMNTS. Gat your FREE catalog
HOW! CANADIAN ESTATE LAND, Dups. PMS 2411 Yonga
Slroied, Suide 300, Toronlo, Ortario M4P 221, Phone any teme
-4 16-488-0444

SLASH MORTGAGE PAYMENTS-T ways-Fres informa-
non, Barow, Box 897, Blairsden, CA. 36103

PATENT AND DEVELOP Your Invantion. Ragistered Pal-
= Agent and Licensed Professional Engineer. Send for
FREE PATENT IFNDRMATION Every Invendory Should Have,
Richard L. Msller, 12 Parkside Drive, Suibe M. Dix Hills, NY
11746 (516) 4954343

MNVENTORS: Learn how fo submit wour ideas bo industry.
Call free 1-800-528 5050, Canada 1-800-528-6060. XA31

HONPROFIT Foundaton halpng invenions over 11 years
Frea reconding Ionms. Free avaleation, Alilated inveniors
Foundation, 501-8 iowas, Colorsde Springs, GO 808089, or
call 1-B00-535-5885

INVENTORS! Can you patsnl and prodid from your idea?
Call or write for your free information package Cwer a
decada o BArvicE. AMERICAN INVENTORS
CORPORATION, 42 Broad Sireet, Depl. PM, Wesifield,
Massachiesets 01086 1-800-358-5656. In Massachuselts or
Canads call (413) 568-2753

PATENT IT ECOMOMICALLY! Free Detals. Licenssd sance
1958 W Ranar. 2008 Fondulee, Richmond, VA 23209

GOVERNMENT HOMES FROM 51 (U REPAIR). DELIN-
QUENT TAX PROPEATY. REPOSSESSIONS. CALL BOS-58T-
5000 EXT. GH-20024 FOR CURRENT REPO LIST.

EASY Guide: Applying For Mortgage Loans, $4.00 P.O.
Blox 1508, Elicot! City, Mandand 21043,

MONTAMA LAND X0 Acres (or more) starting at $8550
wiln §500 down, $98.22/monih. Maar Basutitul Yellowstone
Park and Mational Forests in the heart of trophy alk, deer,
mooss, antplops and turkey hunding. Blue ribbon frout
streams. Guaraniesd Access. Insurpd Tille And Warranty
Dead. Your inspaction Welctmed Free Color Brochure.
Video Tapes Avapilable. CALL TODAY TOLL FREE: 1-800-
2525203, YELLOWSTOME BASIN PROPEATES, 1118 N
Tin Ava., Depd. PM. P.O. Box 3027, Bozeman, MT 587 723027
(406) SB7-5469

FREE CATALOGS - FLORIDA, GEORGIA. Homas, Land,
Businessas. Plaase Spacly State & Property Preferred
COUNTRY METWORK, Box 368PA, Gamesville, MO 85855
4532, [417) ET9-SE37

CLOSEDQUT Jewmiry 55¢ dozen, (Calalog 2he). Aoussels,
107-1631 Dow, Ardinglon. MA 02174

WORLDWIDE BARGAINS .  Imguoxts - Dropship - Close:
out - Surpius - Freetsas - (Stamped Envelope). Marneas, Box
1T17PM, Highland. Ind 46322

EARN MONEY seling rings. jewelry, Duchbes, walches—
buy derect 130 pelow retaal. Calalog $1.00 (retundatbie)
Mu PM 90 Gremnwech Ave , Warwick, RI 02888

mmn BARGAINS Below Whaolesale: Mamy Fron! Ligus
dationa _ . . Closeauls .. . Job Lats . _ . Single Samples. Free
Dedails Barqalnhunlarn Opparunilaes, Box 1409-A. Holkand,
Machigan S5422

SINGAPCRE, HONG KONG, TAIWAN DIRECTORIES. Lisi-
ing 11,000 supphers. 20,000 products. Buy direct. Informa-
tion S1.00 Mamok Dhatribulang, Box 274M, Mérnck, NY
11565

VACUUM CLEANERS "Discount Prices” Mew Fainbow
549595 Kirby, Filter Queen, Penasonic. Foyal, Oreck,
Dedails. ABC Vacuum Warshouse, 6720 Burmal-PM, Austin,
TE 74757

CLOSEDUTS! Discounis! Below Whodosale! Froobies!
Wormalaneilamp: DDN, Box 20153%, Farndak, Michigan
4220

REPLICA WATCHES. Free Brachure 1-7123-847-8881. Box
TIORT, Houston, TX F1273

BAVE 550000 yearty ' Impartant datails, 112 manufacius-
ar agdresses. Sunylraser Enterproses, Box 39, Sumas,
¥vash. 98295, Encloss 22,00

2000 QUALITY IMPORTS: Wholesake Catatog $3.00 (Fu-
fundable} ARS, PUB B20622(PM), Dallas, Texas T5IH2.

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

NEW MAMES MONTHLY! MINED STATES AVAILABLE]
IMMECHATE SHIPMENT! Adhesne Labiels, Compulerided -
Guaraneed Oppotiunity Seekers 200815, 500825, 1000/
540 Orhirrs. ADVON, Drawar B2, Shalley, 10 83274, VisaaC)
AmEx 1-800-9%2-3868,

FREE Ma#ing Lis! Consuftabon Delails. GOGC-30F, Box
1107, Stwan, FL 33454, (J05) 234-5206. 1-800-554-5478

OPPORTUNITY SEEKERSMLM NAMES, FREE SAMPLE.
Ventune-LP, Box 336, Rnaera, AT BO442

HOT list - many categories Credit card ofders 1-800-843-
O7S51-515-222.6788 List, Box 1033, Ames, 1A 50010

MAILORDER BUYERS LISTS! ALL CATEGORIES DIS-
SOUNTED. COMPUTERIZED in IP CODE ORDER. NO
CHARGE for Peel and Stick Labers GLARANTEED DELIV-
ERABLE. For Complate Dotasts RUSH SASE to: MML, 508
Eche Hill Ct, Ballwin, MO 83021

{Coritinied on rext page)
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ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS
{Continued from 1]

MAMES! FRESH, HOTLINE. DELIVERABLE LABELS!
GUARANTEEDY QUALITY PRICES! 1-{600)-092-2405,

FRESH, RESPONSIVE NAME LISTS of ACTUAL madordaes
BUYERS. Most Categonies. Computerizad in 2P CODE
ORDER. GUARANTEED DEUIVERABLE! For Brochure
AUSH SASE 100 INDOSAT CONTINENTAL. PO, Box 373,
Lirbana, Il 618010273

FRESH HOT HAMES!! OPPORTUNITY SEEKERS. Peal/
Stick Labels. Zip Coded GUARANTEED DELIVERABLE!
500320, 10007435, 2000560, JR Enlerprisas, 808 Briarwood-
PM&ES, Vicloria, Texas TT90a

OPPORTUNITY SEEKERS 500075 MLM/S3 PeelShick
GUARANTEED. Multi-Source, Bow 556M. Moomestown, N.J
pa0sT

MARLORDER BUYERS! ALL CATEGORIES, Compuber
izad in ZiP CODE ORDER. Thase poople will respond o
MAILORDER OFFERS, GUARANTEED DELIVERABLE! For
full dedails RUSH SASE 1o BUCTCESS CONNECTIONS CO. 6
SE 10th Dept. E-01, Pendelion, Oregon D801,

MAILORDER Bayars Thousands of mailorder Buyers lists
am now avaslable bor immediate wse! Computenized on Peal
and Stick labeds in rip code order. Guaranieed Delverable!
For complete delads Rush 1o: Lancelol M. Evans, 1788 &
Pallerson Ave._ | M.C. PM, Philadeiphia. PA 18145

FREE samgph of mailing lsts thal get results! McCann, 32
Maing, Careret, M) 07008

BUSINESS SERVICES

BMOATGAGES AND TRUST DEEDS PURCHASED. Top
prices paid. For iminediabe quale on current rates, send a
Sell-Addresaed, Stemped Envelope plus Day-Time Phone
Number 1o: Hulson, Dept. ACT01, Box 421, Canal Sirest
Slation, Mew York, HLY. 10013,

CLOCKWORKS, wood chock Blanks. rockhound supplies,
belt buckles, cut stores, atc. Wholesale calalog 25¢. Eloxile
Corp.. B06'2 100h Streal, Whealland, Wyoming 82201

CLOCKS, MOVEMENTS, ACCESSDRIES |Garman). Fris
calalog. 1-800-558-2674. Instruments Sarvices, Dept. PM,
433 Sa. Arch, Jarewalle, W 535435,

EWISE WATCH REPLICA. 100R Detasls! Sabisfaction! #1
Wholasaler| ORDER. 213-305-8040,

BCAEASE Your Income! Arrange joans, leases, obher
financial senvices thiowgh nationwids lender networn, Pres-
tigious money business, fullpar-time. Top Commissions,
complete Iraining, continuous supparl. Free delads by
elgctronic maill PFA. Box 657-P, Dana Point, CA 52629, (T14)
240-04085 X100-P

EARN WHILE YOU LEARN. Ropair Hydraulic Jacks. Frse
Details. Hydeaulic Jack Inc.. Depl. PMC2, PO, Box 18,
Accard, NY 12404

LOWEST PRICES paid by you for first quality diamond
jewelny, Guaranised, FREE color catalog. Deamand Limited,
Baox &, Dopd. 12, Grangey, IN 48530, (219) 2770538,

TREASURE—Locate gquarer mile away wath  wlira
sendilive localgr—brochure free. Ressarch Producis. Box
FTI2T0-AMG, Tampa, Florida 33688

RCHES & FULFILLMEMNT far you with millicnaice s ss-
creds! Free brochure. 3L Desiributors, AL 1, Box 341, Ozark,
AL IEIED

OWN YOUR OWHN BUSINESS Become Financially inde-
panden! FREE Details. Write: C. C Enterprises. 73 Lydgate.
Dept. D, Momphes, Tenn, 38109

GET RICH NOW! Quick! Eagy! Foolprood! Free Delails?
Moneypian, 6520 Selma, #32P57. Los Angoeles, CA S0028.

TREASURE Locaters Anciant and Electranics. Mast Com-
plete Line. Free Catabogy DETECTORES, PO, Bax 17128,
Daflas TK 75217.

SAYE up to 40f% on melsl detectors. All major briends
including White's and Garretl. FREE discount catolog
Morthwoods General Store, Dept. DPMS, 1325 Greamway
Croas, Madison, Wi 53713, (B38) 274-446680

GOLD BUG. New matal debecios Tor gold nugpels. Free
catabog. Fisher, Depl. POP, 1005 | Streal. Los Banos, G4
3835

PROFITABLE OCCUPATIONS

FREE miormation Starfer & Allernator Rebuildeng Box
422, Seymour. TH 3TEG5

PLASTERCRAFT ... Profuaple Home Busiess 3000
Molds Availatle. Details. Lynnedte, B251C Manlpark, Mentor,
Ohia 44080

MCORPORATE wilthou! legal feas! Free bookiel 1@lls how,
includes lorms. Call Harvard Business Sarvices, now 800-
345-CORP.

FREE Brochunes. Repair air conditioning. Fefrigeration.
Tools, Supplas, il inslfecbons. Dookea, lec. 112852
Goodnight, Dallas, TX 75229,

PRINTING PRESSES. RUBBER STAMP
OUTFITS

BARCO Type Founders. Type and Aubber Stamps cata-
logue. Mail 5200 refundatile on first arder. 237 5. Evargresan,
Bensanville BI0G

TYPE Fonis, Hand Printing Prasses, Hof Slampass,
Supplies. 120 Pages. $2.00 Deductible first order. Acme
Type, 1720 N Marshiield, Chicago, BOE22

MAKE rubber stamps—hbig profits. Compleis supgply and
equipment catalog with instructions. §1 deductible with
ardar, Simr Stamp Supply, 1720 N Moshhald, Chicaga
BOE22

TYPE for printing. Catalog $1.00'deductible 158 grder
Qeaker City Type. LD 3, Box 134, Honeybrook, PA 19344

PRINTING Presses. naw and used supples. Lt S0
Tumnbaugh Printers Supply. Mechanicsburg, Penna. 17055

PRINTING SUPPLIES

REPAIR lvwnimcners thousands of pans and looks whole-
cabs kgl 502, Ellwanger's, PM, P.O. Box W, Porl Jarvis, NY
2

MAKE $1000 WEEKLY DETAILING AUTOMOBILES! Le
pitimale—salsiaction guaraniesd. Infe. Gnopubco, Box
61291, Oklahoma Caty, DK 73146

STEADY INCOME Servicing cullary. 5impie business-low
ivestment. Ed Liebsng. 6305 Westward £ 109, Houslon. Tx.
e

MAKE MONEY IN SPARE TIME. Earn Genarous comemis-
SHONS s @ subscriplion sabkes represenialve for lsading mag:
azines. For full detaits andinstructions, send this ad wilh yous
namip and address (o, POPULAR MECHARICS, Dept. AB-M,
250 W 55th 51, Mew York, Y 10008

SALESMEN-DIST.

HOME BUSBINESS OPPORTUNITIES Guarantesd way 10
slart pour own profitable Dusiness st home. Proven pro-
grams, Free details. Midwest Communication, PO, Box
5139, Morton, il §158)

START MONEYMARKING WOODCRAFT BUSINESS mak-
ing “Easy - Quick” loys, gifts, nowellies Froe details.
WILLIAME, T800L, San Sebastisn, Tecson, AZ ASTIS

ATTENTIOM: Would you pay 35 for a tire that sedls for $557
Free delails SASE. Mulvihilt & Associales, 372 So. Jasmine,
Danver, GO BOZ24

§15,000 MOMTHLY Incoma! Easy Moneymaking Fran. Mo
Invesirmant! McDowed) # M-5 3660 Wilshina, Los Angeles. GA
S0

GUARANTEED! 51.00 Pound from “Junked" tires! (Stamp
appreciated), LoVatleys, Fountain, FL 32438

CLIP nowpapaor ilems—52 - §25 EACH!! FREE Roport!
Clippngs'B. Box 8109, Pormpano, FL 33063

10 CREATIVE butiness apgonunities. Extraordingy profit
poteniial. $20 Crealne Reswme. 3507 Fay 51, Hundsville, AL
35810

GET RICH uming OTHER PEQPLE'S MONEY! Unique -
amazing business!! Delails FREE! Finance'B, Box 4605,
Margate, FL 33063

GET RICH!! Secrel law smashes debts—brings Cash,
GCradit! FREE report!! Wealthia/8, Box 4035, Pompano, FL
o x ]

$100,000 OPPORTUNITY That Most People Biss
Aussell's. 308 Mclonald, Baton Rouge. LA TOA0DE

$25.000 LOANS INTEREST FREE!N Secrel Fedaral law
WIFES QUT DEBTS! Details FREE! MoneywizaB, Box
636679, Margate, FL 33063

VINYL'S Whare the maney is! Prodessionally repair, refen-
Iah, recolor furnitene, car ops. Guick, easy. Two small $20
jobs & day sarn you $1.000 a month. Homes, cars. offices,
restaurants, unlimeed customers. Start earning atier a fow
daya practice. Details free. VIP, 2007 Monlress, Chicaga,
60618

MAKE EXTRA MONEY DURING YOUR SPARE TIME! Earn

PERSONALIZED Shipping Labets. Deep Discount! FREE
DETAILS| Labals, Box 900, Tamarack, MN S5787

CANCK Capy Printing. Low Prices. Wrie: Nabonwide, 614
Marth Main, Bloominglon. Hlinois &1

1,000 Trhesmograghed Business Cands $13.50. Visia, Box
B1, Miami. Florsda 33136

GIFT SHOPPING

GIFTS for all occasions. Free catalog. Melinda's Gifts,
23T Schuler Drive, Bossier City, LA 71112

iy commissions showing owr meciting lne of Calendars,
Pens and sther popular Advertising GiMs. Promgd, personal
sarmge from AAA-1 firm. Dur TBih year. No eapenance
nacessary. Mo investment or codflgctsons Sal your own
hepars. Full Timas Podental! Wirde 1o Kevin Peska, HEWTOMN
MANUFACTURING COMPANY, Deptl. EPMCS, Mewton, lowa
50208

PIMS, charms, lie-lacks, key-chains made-io-order. 1
weeks delivery by airmail. Daisy-PP, Box B85, Taipai,
Tarwan, ALO.C.

AGENTS WANTED

40,000 ON '4 ACRE! New Hydroponics - inexporisive,
pleasanl, praclicall Free information Robin's, Box 1214,
Franklin, TN 370651214

RECYCLE METALS. MO, NOT BEER CANS! Easy 3458
waekly! Free informalon Recycler, Box 1214, Franklin, TH
ATOEL-1214

TAKE Catalng Orders. We drop-ghip 2955 besl salling
specialty products. Lowes! below wholessls prices. mmiesdi-
ale delrery. Spectacular horme business apportunily. Free
Book. SMC. 3401 De 3olo Avenua, Depl. 20-77, Chatsworlh,
Ca gan-48a1

MAILORDER Books. 1,000% Profit Bepart, Seleclive, Box
1140, Cleanwates, FL 33517

AN EXCLUSIVE FREE COLOR CATALOGLUE of COPEN-
HAGEN, SK0OAL, SKOAL BANDITS and SKOAL LONG CUT
assoried hats, shirls, jackets, license plates, Sandér covers,
cuspedors @le., elc. Available only from SMOKELESS
TRADERS, P.O. BOX 729, SPARTA. NC 28675

YOUR OWN OFFICE SUPPLY CATALOG Wnie: Bemis,
Box 51586, Knowsille, TH 37950-1586

BUSINESS OPPORTUNITIES

PERSOMALIZED BRASS TAGS. Business cases, goll, pet,
luggage mnd knives, Other giftware. Free cateiog. J. Stuarn
Gaftware, § Division Ave.. Bluepoint, NY 11715

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH lor Gold, Jewsalry, Gold Teeth, Rings,
Dhamonds, Watches, Sahvar, Platinum. Mail Artiches Today.
Free gitt with information. Chicage Gold & Precicus Metals,
10 South Wabash, Dept 558, Chicago, G063

TAKE WO CHANCES. Daal with oldesl. mos! neliable firm
i oid goid business. Established in 1934, We buy Gold,
Silver, Platinum, Diamonds, Highest Cash Fres Informatson;
Aose Industries. 26-4 East Madison, Chicago 60602
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WIPORT-Export apporundy, profiable wordd.wide, mail
arder business from haems, withou] capital W ship plan for
no Trsk examanation, Exparients unnecessary. Free Repon
Malineger, Depl. A2706. Woodland Hils, Calorma 91367

ARAB BUSINESSMEN hove maney io buy & invest. Top
tinders 1ees pand. IMEA, 187PMS, Box 3574, Newport Beach,
CA 92563

S200 Prodi Daity With Your Own Professional Howsaclean-
ing Sarvice. Mo Investment Dotails. WestBeld, Box B3P,
Middieton, Wisoonssn 51582

ELIMIMATE DEBTS Free Details. TJ Enterprises, 2275
RAeum Rd, Dept 357, Niles, Michigan 45120

EASY BUSIMESS! Earn £1.000's Weakly. Frea Details.
Write or send stamped addressed envelops. Toddeo. Depl
P, 4215 West Oliva Ave., Burbani, CA (1505

MAKE BiG MOMEY REPAIRING WINDSHIELDS & Plale
Glass! Up to $80 000 yearty! Call TOLL-FREE for Valuable
FREE reporl 1-B00-321-2507. Glas-Weld Sysiems, Box
575505, Band, OR 97708

31,000 weekly matorder. Immadiale opporfunity. No
ofsgation. Enterpage, 210 'Walch-PA, feres, W SD090

COMCRETE Btock Machines: Gatatog 31.00. Route One,
Bax 3740, Aapid City, South Dakota S7702-3740

REFAIR HYDRAULIC JACKS—DETAILS FREE. WRITE:
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS 78S,

VEMDING MACHIMES. Mo selling. Aoutes sam amazing
profitg. “Big Catalogue FREE ~ Parkway Corporation, 1930
PMB Greenspring Ovive, Timoniem, Maryland 210383

LEARM Sewing Machine Aepasning. Men Women,
Lucrative Prodits. Gresslin Correspondence Schonl, Box
5904, Spences. bowa 51300

MAKE MILLIONS MANUFACTURING BATTERIESI
Supplies available. Everlast, Box 365, Bogota, MJ 07603,

[Continusd on meat page)




BUSINESS OPPORTUNITIES
{Continued from preceding paga)

EARM 51,000'5! Home Mading Program. Gentury, Box
2658PM, Danbury, CT 0813

HUGE Profits! Reconditioning used car batisnies. Secrals
pthers don'l Wil Stamp please. Baltery Cutlel, Box 3300,
Hickory, N.C. 2B603.

PREPARE Tax Peturns. Earm high Tees. dignfied work.
Train at home. Accredited Program. Mational Tax Trainng
School, Mongey, 2EL, New York 10852

EARMINGS unlirmaled! Mail owr  burgiar  alarm
advertisemends from home! RBM Merchandising. Box
50314, Chicago, IL 60653

$1,000 Weakly. Home Business Dineclory, Box 2018-FM,
Mew Yok, New York 10163

FANTASTIC EARMINGS!! Seling Books. Mational
Marketing, 5A Elaine, Spring Valley, K.Y 10877

$182.00 From Square Fool Plywood {Huge Demand)
RAevealing Proal 50¢. {Refundable). Woodwin, Brdgewater.
Mass. 02324

MAKE HOMEMADE BOOKLETS. I've eamed 187 000
with mang. Froe iormalson Falcon, PO, Box 1039
Gatlinburg. TN 37738

RAW GOLD NUGGETS This IS a golden opporuniy
CURRENT LISTINGS with SAMPLE $6.00. DAWSON GOLD
EXCHAMNGE, 3224 Lee St Anchorage, Alaska D504

MAKE Computer Clones in "2 hour. 850 weekly spare-
tima! “Screwdriver Easy.” Experience unnecessary. Wrile:
CompuBild®, 771PM. Baltle Ground. Washingion 98604

UNLIMITED INCOME GUARANTEED! Seven Most Profit-
abile Home Businesses! Easy To Start, Low Investment! Free
Information: Polkard Enterpestes, 2561-PM2 Counlry Wood,
Orgville, MS 3870,

AMAZING FORTUME nidden a  junked ' batlernsas. Take il
for pennias! 17 years Success Secrals yours now. Wrede:
CwenCo. TT1PAAE, Battle Ground, Washinglon 206504

MNEW DPFPORTUNITY! Learn Telephons Sarvice And Fe-
pair Al Home. AYERAGE $35.00HOUR. Free Brochure.
Setcomm. 2186-1 Colling Blvd., Guiiport, MS 38507

$1000°5 WEEKLY Maiing. Stamped Envelope. CENTER,
Baox 931747, Los Angeles, CA B0093

MNEW discowery in balery reconditioning. Eighbeen
months guaranies maans “Big Profits Fast™ Elecionae, 7415
Gabda Dr., Litila Rock, AR 72208

ASSEMBLE wopgen novellkes al home. We pay §232.88
weakly. Mo axperignce. SASE. Walpine, Box S80M, Pinellas
Park, Fl. 34290-08660

ALUNINL SCRAAP — Recycle Yoursel! — MAKE 525.00/
POUND! Free Inlosmalion: Industriah-PM75, Box 127,
Alexandria Bay, Mew York 13607

FREE!. . . TREASURE OF HOME BUSINESS OPPORTUNI-
TIES ... MAILCO, BOX 34370. BARTLETT, TENNESSEE
3810370

MAKE PYC FURNITURE. Turn your sparé hours into
531,200 yaaryt Easy homi assembly business Write, PVC,
TTPM, Baitie Ground, Washinglon B8604

PIAND Tuning Learned quickly al home. Frea informateon
Empare School, Box 1014P8, Jupitor, FL 33468

EXTRA INCOME. Assamihe products al homa, No eapaeri-
ence, Delails. 1-813-545-8421. Ext. 898

MULTHLewed Mailardar, Two Opporiundsss. O Neil-M, 10
Ok Lana, Sumsun, CA 94585

LEARN MIRAOAR RARESLVERING iree wnformabion
Sdvercradt, Box 127, Lansoowne. PA 19050

BATHTUB REGLATNING, product sales, service and train-
ing. Gall Linsguss Coatings Corp. (313) 538-8600.

BUMPERSTICKER PRINTER. Cheap, Simple, Portable.
Freg Detasls. Bumpes, POB 22791 (GC), Tampa, FL 33522

MAKE YOUR DREAM COME TRUE. EARN $60,000 YEAR-
LY REPAIRING SMALL CRACKS IN WINDSHELDS NOT
REFLACING THEM. CALL TOLL FREE 1-800-826-8523 DR
WRITE: THE GLASS MECHANIX INC., BOX 17833, PLAN-
TAION, FLA 33018

HONG KONG, TAIWAN Froducts Cheap Fres Details
Wile: Delta Publications. Box 23], Indiancla. Miss, 38751

FREE information! Fenancaal Independance Withoul Laay-
ing Home! Mo Expersance Requied. Grownd Floor Opporiu-
nity. Mail Today! RCL. 1159158 North Gray, Carmal, 1IN
A8z

MAKE Rubter Stampd. Heghly Profilable. Free Detals.
STAMPER, P.0. Box 22809 (GC), Tampa, FL 33622

PROFITABLE GOLD FOIL PRINTER. Personalize Dus=ness
cards. pencils. matches. Froe details. Godd. PO, Box 24988
[GC). Tampa, FL 38623

SCREEM PRINT T-BHIATS. Inexpansive ks, Free Detads.
T-Priviar, P.O. Box 233991 (GC), Tampa, FL 33623

TBELL INFORMATION BY MAIL', ENJOY SUCCESS,
WEALTH, INDEPENDENCE. Wrde: Farfield Publications,
10-A Woodcrest Avenue. Trumbull, CT 06611

$1.000 WEEKLY Fossible Bronzing Baby Shoas FREE
BROCHURE SHOWS HOW. NEPM. 338 Airport, Sebring, FL
33

MAKE BALLDON AMIMALS, 3400 Weekends! FREE
SAMPLESANSTRUCTIONS: Funnyman s - PMTS, Box 250,
Alexandria Bay, New Yark 13607

ASSEMBLE PRODUCTS AT HOME. Many oppariunities
paying High Weekly Prodits presently available withoul
arnsirgimisnt, Write: Bussnésses, 928 Brigh:m 11th, Bmoltlyn.
My Yook 11235

| MADE $40,000 Year by Mailorder! Helpad gihars make
money! Details 25c. Torrey, Box 318YY, Ypsilanii, Michigan
AR197,

$40 - SI0AHOUR. Amarzing breakihrowgh process re-
wloms BurmediCutDamaged Counterdops WITHOUT RE-
PLACEMENT. 2 hours'day sarn 530,000year. Millsons of
aparimonts, homes pay prolids mmeduatedy! Free lorms-
lxen. REMEW, Box 19636-PC. Portiand, Oregon 97219

MNEED QUICK MONEY? End worry, Easy Spare fime. Froe
detaals. SO, Box 1071, Willcox, Arizona B5644

125,000 IN YOUR BACKYARD. Sparetme-growing profit-
abde specially plants. Easy-siarl with 550, Free informatbion
HOMESTEAD, Box S86PM, Friday Harbor, WA S8250

310,000 MOMTHLY Taking Photographs al Home! Call
recorded massaga: (303) 6748155

ASSEMBLE Electronic parts. We supply components and
instructions. Mo sxperience, no selling, guarantesd pay-
ment Write: SouthTech Eletironics, Box 28217F, Kenneth
City, FL 33709

“MOATGAGE Brokerage.” Lucratier! [Partculars 2 00
Sources-PE, Box 201322, Davie, FL 33329

MAKE MONEY AT HOME, free information on sewaral
lucrative homa businesses. Wrie: Java. Dept. 113PM, Box
1564, Ballaira, TX TTa01

LEARN the Sewen Mosi Proditable Home Based Business-
85 Send lor Fres inlormation, Thomas Publisheng, Dept. 67,
PO, Box 766, Manassas. Virginia 22111

HUGE PROFITS - Making Flanips-Growing Herbs, Write:
Planters, P.O. Box M421, Brush Praira, WA SSE08

REFRIGERATION REPAIR, good samings from your
homa, part ar full trme. Free brochure CTS, PO Box 1729,
Miwauipa, Wisconsm 53201,

NEW! How To Tumn Your Sparstime info Big S5535 59
Home Business Opportunitas”. kore Information - §51.00,
(Refundable) Anderson, Depl. A, Box 5600, Don Mals,
Ownitmrig, Canada M3C-2T9.

FIRST USA OFFER. £10 wood o $480 quickly, easly,
VERY LARGE MARKET - can be done IN THE HOME! Dwtails
51 G Gazley, Bax 208, Beilewlla, Onlario, Canada, KAN-5AZ.

MALORDER OPPORTUNITY: Stan profitable homse buss
ness wilhoul axperience of capital Wil bor lres book, plus
delails. Masl Oraer Associates, Inc., Depl 755, Monbvala, MJ
07645,

HOW To Gparale Home Businesses 520,00, |mpor-Expsr
$6.00 World Gifs, 3708 Lilloosl Sireet, Vancouver, B.C.,
Canada V534 3P9

RAGS TO ROLLS: Incredibly simple method took wellare.
teved teacher o Washington Post interview and cash-pur-
chaso of FAolls Royoo. Have helped thousands 11l halp you
FREE heavily gocumented prool. Semplex, Box 1281, Dept
M, Sandy, Uiah 84087

START a BUPER PROFITABLE BUSINESS from scralch
Froe Subsaription to Opportunity Magazine lells how. Write
Opporbenity. Dept. J53, & M. Michkgan, Chicago, IL 80602,

HOME MLMMailorder Business., Start withou! capital
Fros lape. Dickinson-PMS8T, 373 Uncas  Milwaukes,
Wiscongin 53207

EARM MONEY REGROUTING BATHROOMS, Earn £30 o
£50 per hour. Write for Free "How To Make Moy Fegrout-
ing Bathrooms bookle!. BEMIGSA SALES, INC. 114 East 32
1., Mow York, NY 10078

POWER, MONEY, RESPECT S1ar Your Own Busanass Al
Home, Let The Post Ofice Work For Youw Send §1.50 P'H
Depl. PM-A, P.O. Box 9248-2401, San Jose, Calf. 35157

299 SUCCESSFUL LIWTLE KNOWN BUSINESSES, Free
details, 0. Dickey, 323 South Franklin Buikdng. Suite D-223.
Chicago, o 60606

BEED IN GOVERNMENT NARCOTICS RAIDNE Automo-
biles .. Vang ... Boats . .. Furnitone | Thoussnds ofber
Wesms. But Dirt Cheap—Aesefdl for Big Prodiss! Free mlorrma-
tiom: Maresl, Box 7557-M, Monroe, LA 71211

$5.000,00 FREE of interest! Grams. noi loans! Everyone
eligible! Business fmancing wilhou! collatersl, co-sigrers,
credit. Guaranmieed Apphcation information. Send $1.00
{redundable) . .. Amernican, 4011-PMETF Valleyslew, Crystal
Lake. Hinois G0014

$1800+ WEEKLY, Stari "YOUR OWN" Profitable Busi-
ness At Homee, FREE Dwiails: Radoo Publishing Co, P.O
Bax 40783, Rediord, M| 48240

MAKE-SELL ACRYLIC KEYTAGS with colariul designs
Professianal. Highly profitable business. Free brochure
Peacock Desigrna®, Inc. J766 W. Devon, PMSET,
Lincolnwaood. i G645

510,000 MONTHLY waorking 2 howrs per day 8t Homa'
Halional-FB, Box 504, Norh East, MD 2181

START kwestment Company with $10.00. Delaiks 5400
Rornacki, 2X5-W Counlyline. Halbodo, Penna. 18040

BId income as independent sales represenialne. Unied
Assocsation Manulactures” Representatives. Deavweor G266
Kansas City. K5 86106

FABULOUS HOME BUSINESSES-Pick from sevaral-Frec
boruses, Froe datails- Wiyne Publshing, AL 123 Faiwiry
R, Morehead City, .G, 28557

$200 frorn gallan of 88 paind. Eagy, everkooked MOnEymas-
ar. Detalla free. Peniman, Box 226523, Dallas, TX 75222,

GET RICH DOANG YOUR FAVORITE THING. insfructons
%1, Guarantesd. FREE shopper's pocko! calculabor with
arder. BWP, Suite 18-270, Deparimant PG, 12416 Narth
28th Drive, Phosnin, Arizons BGlE9

INDEPENDENCE! WEALTH! Prowiesn Home Businsisses,
Friss Delails MacKinnon Publisheng. Dept PMS5 219 K
Crange 51, La Habra, CA SD631

MAILORDER! Smart opporunity or profitable homea busi-
ness. Mo expanence necessary. small investment. Free
detpils: Sable Publishing, Box 15572, Denver, CO BO215

GET RICH AT HOME: Brand-new wilh @xhaustvely docu-
manied prood. Webar, PRE, P.D. Box 33, Eureka Sphings, AR
TaE32

BIETT2: ¢ yemly—BUARANTEED! Buying gold, silver
platnurn scrag. ITs everywhere! Free repor!! PPGAG-1,
Cascade, GO 80809-0774.

TRAIL Subscription Absciulety free. Bend name, address,
tip 1o: Spare Teme Maney Making Opportuniles magazine,
Depd. C-17. 5810 W. Oklahoma Ave., Mibsaukes, Wi 53219,

RETIRE marky—! did a1 45 Learn sale. ey, profitabls
irmestment methods that work. 54 .00, Retirs Early, Bax 447,
Ceslar Knolks, NJ 07827

AMATING DFFER HOW-TCQ Books (Proven) Mos! Profi-
able Home Businesses Today Guarantesd, Free-Defasls
Mow. Cathys” D1PM, 556 Estirngar Drive, Grand JSunclion,
CO B1604

INCOME DISCOVERY! Famous PhD. scionlist rovaals
HIGH-INCOME descovernies anyone can use o achieee
woahh  Free  facts;  Achievement-B57, Bax 236X,
Milwaukes, Wl 53223

EXCITING MNew program, Work thres years and retine.
AWD, 733 Grand. Indanapoles, IN $6250

STARAT your own profitable business at home. Write for
FREE details. Aobert Mark, 416 Aoosevelt Aoad, Box 362,
Bamidjh M 58601,

UHLIMITED CASH!! Sall Gel Rich Books by MadH Dalta, 30
E. Mitchall 98, Phoemie, AZ 85012

WHAT realiy seils in the mail order magazines? Special
report, Only 5200, Wride; JLC. Fulura Publications, Inc.,
105 Fifth Streat, Scotia, MY, 12302

$180 Por Rofl Guaraniesd Taking Photographs. Eager-
ence Unrecessany X5MM Carmérd Sod Filrm Sepodied Frea. 1-
416-4E2-2100 ¥007 Daya'Evenings Weokands.

OPERATE wour awn mail crdar Business al Home! BIEGEN-
HERS ARE EARMING 51000005 MONTHLY USING THE
METHODS OF THIS BEST-SELLING BOOK. Send $4.00 o
Cargill Publicateons, 600 N. Oaklard Ave Box 1A, Pasadena,
CA 89110

INCREMELY EASY INCOME. Free information. Mull
Services PM, 1731 Howe #2365, Sacramento, CA B5825.

PUBLISH, PROMOTE AND PROFIT with your own Best-
Seiling Bpok® Free defails. Premium, Box 1621-A5, Spring,
Taxas 77361

EARM 550,000 thas year unlimitad long distance $120.00
manth. Multilewel marketing, high quabily producl sells
Write: Lawrie Enberprises, 943 5 New 5t Wesl Chesler, PA
19342 Include Phone Mumisee

(Continued on next page]
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BUSINESS OPPORTUNITIES
{Continued from preceding page)

VENDORS NEEDED! No expereence of mywesiment re-
guired. Begin imrmadistely! Paid manthly. Write: Calsgan,
3368 Governos, Suite F, San Diego, GA 82122

TURN 54 into $30.95 (Woodwarking| - Frea Brochure! Pine
Shop, B37-3 Masmmoth, Manchester, NH 03104

HELP deciding which manay making opporunity for you,
Foeveals all Frée ditails. Inssght-A, Box 80117, Tucsan, Az
B5TSY

105 easy homework moneymaking ideas. Booklet §2.00
Sunshme Sales. Box 511-8, Byron, IL 61010

TIRED of Moneymaking Ideas Thal Dan't Work 7 Thes One
Does! Free indormation Reseals All. Brant ConsuRing, Box
B02T, Wilkarmspor, PA 17700

NEW! FAST, Profmable Home Income Opportunite$ Fe-
voaled FREE! Send Stamp. ALCO, BISHPMS), Socorn,
LA BTAOT

EARM $400 TO 51000 PER WEEK. INMTIAL INVESTMENT
$100. YOU CAN LETTER TRUCKS & VANS WITH COMPUT.
ERIZED CUSTOM VINYL LETTERS. SHIPPED TD YOU PRE-
SPACED. EASILY APPLIED, PERMANENT. USED WORLD-
WIDE, BETTER THAM PAINT. MANY STYLES, MANY
COLORS. OUR PROGRAM INSTRUCTS YOU COMPLETE
LY. 40 YEARS EXPERIENCE AIDS YOU WITH FLEETS,
DEALERS, CORPS. & SMALL BUSINESS. INFD: 585 TO:
AMERICAN VINYL GRAPHICE, 700 JERICHD TPKE. ST.
JAMES, NEW YORK 11788

OPPORTUNITY SEEKERS LIST §1.00 . . List. 364 Indiana
Sireed, Wabash, Indiana 46552

MONEYMAKING OFPORTUNITIES

MAKE MONEY FINING (LD HOUSES Dhetans,
INMOVATION, Box B10PM. Mango, Florida 34262

WEALTHY BUSINESSES! LEARN NEW }
ideas, oppariunities, concepds. FREE DETAILS. Westralls,
P.0. Box 346 Dept. PM-57, Ekzabethiown, PA 17022

§15,000 MONTHLY Income! Easy Moneymakng Plan. Mo
invwastment! McDowell #00-5, 3660 Wilshira, Los Angeles,
Ca 20010,

HUGE PROFITS GUARAMTEED Home bussesses ihat
work! FREE intormation. Profiis Unlimited, 525 Wasl Ave. C,
Dapt. 58, Kilgen, TX 76541

HUGE PROFITS From Orent Products. Free details
Meadars, 12885 Salem, Rediord. MI 48239

MO SELLING! EXCEPTIOMAL INCOME. Dignifiad Oppar-
tunity. Grenier, Box 3281, Huntington Beach, CA G2547.

LEARM Easy Wealth Praducing Secrets. Free information
Clay Book Company, P.O. Box TS2PM. Duluth, Ga. 30138

BUMFERSTICKER PRINTER. Cheap. Simple, Portabk.
Freg Detaits. Bumper, POB 22781 (GG). Tempe. FL 065

GET RICHEI Zaro Invesbment, Mo Borrowing. Free Detaiks!
Money, 8520 Sebma. #32P5T, Los Angeles, CA 30028

AMAZING! MAKE $1000.00 PROFIT SELL 70 MONEY
MAKING REPDATS, FREE INFORMATION. BOX 1867,
HIALEAH, FLA 33011

GET RICH! Secret law smashas debis—bnings Cash,
Credit! FREE reposi!” Wealth®itB, Box 4036, Fompano, FL
33063

AMATING MAILORDER BREAKTHROUGHI! 1500% Prof-
" Every Home Prospect!! Investment? Almast Nil't Fros
Samples - Detads. Rush 2 Stamps. Gaaren's, Box 982,
Zanaavile, Ohip £3701.

MAKE & FORTUNE In Your Drivewery! MEW Ralessed
Manual!!! “Buy and Seil Used Cars For Prodit and Mosa."”
GOLDMne Opportunidy. EXCITING Details. Autcemoney,
1296 Somoenter, Glevaland, OH 44124,

RECYCLE PLATINUM Full or p'l maneymaker. Send 32 fod
background maport. AA Perking, Box A5688, Seabla, WA
9E145-1E8R

MAHLORDER, Be your own boss. Start profitable homs
Business, 9 ways, pa tima, wilhout expersnce or capbal
Wiz dropahip lo your customers. Free infe: RERS. Dept 34,
F.C. Box 4560068, Houslon, TX TTQE6

FREE DEALERSGHIP - BELL MAILING LISTS! Graky your
share of the Big Profits in this Mulb-Million dollar indusiry!
Complate peogram free! POCW, Box 1302PMS, Valliey Sirsam,
MY 11582

CALL Mow! MLM Hotling 24 HowrsDay. Recording. (313)
274-9067.

RUB-R-SLATE, Hornite, Insulrock, Beslsce Bays
Laboratory, 20B6-2075 Drwve, Cedaredge, Coloredo 81413
628,

MAKE $1000 WEEKLY in mailarder. 52 brings complets
instrpctions. Horizons, Box 1043, Escanaba, M| 49628

MAKE $50'HR assamibling comguler clanes, Experience
unnocessary. SASE- PCIFE. 14102 Woodkawn, Tustin, CA
G880

NEW PRODUCTS-Dealerships-Franchisss-Frae  Details-
Davart, PO Box 103, Ashland, Ky, 41105

MANUFACTURE CYPRESS CLOCKS And Tables! Start
your own busingss with 8 iguas mooma pabentiad Tor full of
part time. We give mamsdaciuring instructions, free advertis-
g for maH orders, tha oppoeriunity of BUPRYing Baks craws
siudent amployment. For coloar brochure wrilé: G M., Box
158, Intercpsaion City, FL 33848,

UNIQUE COMPUTER GIFTS. Profilable Free Details
Pastar A Sonaa, 2458 Lamita 2126, Loamite. Ca 90717,

SELL BOOKS BY MAN. Proliabie Advanced Methcd
Fras Details. Woodland-M20. Box 124, Moorhead, MN 55560

HEW MPORTS NEWSLETTER. Foreign manulaciurers
speking Amarican distribubors representaiiees. Fribe ndor-
mation. Intermdational, Bax B3EFM, Newark, M) 07101,

UP TO 515000 MONTHLY possible!! Details FREE!
Banilla, BT1-FPMC Minth, NY 10036

FANTASTIC earmings masding from home!! OMer. Aush
Slamped Addressed Envelope. Imperial, P8 X17410, For
Lavdardale, FL 33318

MAKE Rubber Stampa. Highly Profitable. Free Details.
STAMPER, P.O. Box 22808 (GG). Tampa, FL 33622

T
EMJOY Feading And Making Maney! No lnvisiment. Ne
Hassle. Wrile. DEW, 1812 Layion, Clovis, NM BE101.

MOMEY From discaended tires! Details. Brownie, Box 53,
Feshairs, Indsana 48038

EARM §5,000 ANY WEEKEND! Amazing rew System
mhakes it aidy. Mo money hesded. Skeplical? FREE PROOF.
‘Winle. Crosaroads, Box 5097-C9, Babylon. NY 11707

EVALUATE “‘Moneymaking” Opportunities! Avoid Scams,
Ripotts And Losers! Complede Aeport 59 95! Detads Free!
SepBer Associales, 12054 Prospect Dr, Stratford, CT
08497

HIGH Profits Wilh Custem T-Shirts And Caps. Transter
machines, supples. Press, P.0. Boa Z2B0HGG). Tampa, FL
33673

EXCEPTIONAL Oppartuniy. Earn Thousands. Plus sav-
Ings 1o 508 on presant & hedume Mongage costs Diatails
First Fidelity Mortgage. Box 9185-5P. N, Charlgsion, 5C
28410

GOLD Mena in garage sales! For bookiel send $2.00 to:
Gelden Const, PO, Box 1862, Summeryie, SC J9484- 1462

BIG BONUSES! (deal epportunity! Free Detalls Allosight,
Box 295, Pike, NY 14130

EASY SECOMD INCOME, EARNIMNGS UNLIMITED Fres De-
tails. Zatt Publications, 50 Cadar Lane, East Patchogue, Mew
York 11772

MAKE MONEY. Wealihbuikding plans, shrewd investing
secrats. Frea details. Nordic, Boa 130M, New York, Y 10101

EARN Big Money Send $34.98 10 Ed Proctor, Box 8800,
Selkirk Man., Canada R14 285

AMBITION? Production. marketing ? Unusual - fres infor-
malion. Anderson, Box B4B, Levittown, NY. 11758

MAKE MOMEY ot homa wrile shor articles. Secrat lies in
knowing what to wiile and whers (o sell. Booklet telis how,
Bend 5300 phus 51 00 p&hto: Crealive Gifts, TA10N. 53 Ave.,
Minneapala, MW 55478

NEW: 21 WAYS for quick and easy profits. Details: Piarca,
Box 1730, Lowisville, TH TEDOT

$1,000°8 Working Home. Ruesh Stamped Envelopa
Allstars. Box 63180%, Los Angeles, CA 90085

MCK PROFITABLE home business you praler. Dozens
describéd. Free repord. Sucoess-M. Box 622, Midway City,
CA Q3855

SECRETS of mailorder, Millionaire sxpert revesls fech-
niques for success. Provon methods Feancial freedom
Frae info. HPC, 4540 South Brontwood, Dept PMS,
Independencs, MO BI055

DLAMOMDS: Flawbess, 3 Carals H!ﬂ Riesall For §1000's
Gearmirace, Box 383 Grabouw 7160, Sauth Adrica

EARN EXTRA MONEY in spare tima. Hundreos of peopls
have found i profitable to serde as indepandem part-tima
mpressntatives faking ;ub;{:rlpmn ordars for Amenca’s
laworite msgacines. Mo prévious saperignce 5 npquired
flaceive everything you will nead 10 Slar eaming genenows
commessions. Write now. witile you heve i m mind. You'll be
ghad you did. Budget Reading Servica, Depd. P57, One North
Superior Streel. Sandusky, Ohio 446870

ADVERTESE Free in 507 Magazines 5 00. Dweciory, Box
114, Atlanta, Gaorgia 30601

B85 EXCITING Hol Monay-Making Reporls $5 Free gif with
orders, sahsfaction guaraniesd FAJ 1146 Cherokes,
LeHigh, Fla. 323536

MAILORDER OPPORTUNITIES

MILLIONAIRE Mailorder Expert Aaveals Monay-Making
Secmis. Frse, Excifing, Howr Casssbe: Mel Powers, No.
Hollywaood, California 91609,

BUILD fsancial fresdom rough Mail Ondar Ul show you
how ~ Free Deasds’ Robert Randall, Box 638, Huason, TH
I3

FREE Owtails How To Start dnd Operate Your Own
Profable Business Al Homea AT Marketing, 5915 Fairwiny
Or.. Hope Mills, NC 8348

mnmnmunmm BEARING
ANIMALS

LOTTERIES] Systams increasing luck dramatically. §19 95
monay arder; Alchard Hedlers, Biow 220, Donion, Quebec JTV
45

STUDENTS. Ratirees. Par-Time! Begin Own Profitable
Bussness Ged Irstructions Mow! $19.95. Brawn Enlerprises,
3883 Lugo Avenue, Lymwood. Calilomia B0@6d

START a SUPER PROFITABLE BUSINESS from scraich,
Free Subscription to Dppériunity Magazing tells how. YWiklo
Opportunity, Dept. J58, & N Michigan, Chicaga, IL 60602

BANK SAVINGE ACCOUNT pays over 509 interes! per
year. Smail or large amounts. Dedadls, 55 Avicn Ventures,
B15-A Brazos St Suite 305, Austin, Tesas TETN-2502

FREE BOOKLET! MAKE BM: BUCKS IN BUSINESS. $1.00
POSTAGE-HANDLING. 1248 ROSEWOOD, DEERFIELD. iL
60015

MAKE 240 Daiby with Free tires2 spae hours. 12 Years
Success Secrels now yours! Details: TweCo, 771PM. Batila
Ground, Washingion B8604

OUT OF WORKT MEED MONEYT 51 0D booklet shows
i hore 10 Sl your own buainess through classified adver-
tising. Popular Mechanics, Depl. KG. 224 W. 57th 5L, New
Yori, MY 10319,

PROJECTION TV .

Meke 5355 assembbng Projecions

... Resulis t:urmaraw to 52 500 projectors .
TMMGMLmThMmW I’LMH-'LEHS&DHIM
information 53050 . Blustraled indormation FREE .
Macrocoma-BIX, w-shmgh:-n Crpssing, Pennsmanm
18977, Creditcard orders 2AHRS. (215) T36-2680
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CAR - VAN OWNERS - Extra Maney Made Easy. Datails
£3.00 - APM, Box 159PM, Wyckofl, N4 07481

FREE detmls-Mew wealih! Swaoep Parking Lols
Scarbrough, 312 S0 Chestnut, Copan, Okla. 74032

GUARANTEED INCOME. Raiser Chinchillas. Send $10.00
(relundabia) o Chinchillas, Depl B, PO, Box 7453, Mesa,
Arirana 85208,

POULTRY & GAME BIRDS

SWANS, PEACOCKS, "EVERYTHING--You Hamae '
Chicks, Hatching Eggs. Incubators, Cages, Equipments. 58
page color catalag $1.00. STROMBERG'S, Pine Rvar 58,
Mmnnesala 56474

OF INTEREST TO ALL

DEMIED CREDIT? Hounded By Bill Collectars, Excessive
Monthly Peymrenls, Judgemen, Ele.? Reatore, Repasr, Es-
tanissh Credit Or Aesches Your Debt Totally Withoutl Bank-
rugdcy. Send SASE Sunshine Credvt Care, Box 1363,
Malchitoches, LA 71457

HDRSESHOE pilchers information and gome related cals-
kg, Sead stamped sell-addredsed envelope. Malioral
Horseshoe Prlchess Association, Dept P, Box 288,
Wilkinsorville, MA 01550

VALUES! Unigue opportunities revealed. Free inborma-
tion. Fara, 424 Pane Iglend Road, Suite-5P, No. F1. Myess, Fla.
33500

FREE PRIVACY CATALDG. Cash income opgoriunibies
Hndwg assets. Secrat leans. New idenlity. Eden, Box B410-
PLC, Foundain Valley. CA $2728

HOW TO MAKE UP T $T50.00 NEXT WEEKEND. Bookiat
54.00: Levkin's L., Foster Drive RA3 Box 1762, Bennington,
Wermon] 05201

FREE Promational Albums, Concert Tickets, Stereos, #ic
infgrmation: Bamy Publicabipns, 477 E2nd Streat, Brookiyn,
NY 11209

MAKE THOUSANDS AT CAZINOS, EASY SYSTEM sand
$12.00 to: TD & Associates, 6114 LaSalls Awe. Suite 317,
Oakland, Ca. B4611

MEED CREDIT CARDST BAD CREDIT HISTORY 7 Seven
steps that wili help your credit rating® $1.00. The k2sa Co.,
Box 2978, Gallup NM 87301



OF INTEREST TO ALL
{Continued from preceding page)

CASH loans Arranged Signature only! Send SASE 10: B,
Box 2168PME, Gibsonton, Florida 33534

RAVICAMPER ownars, Ffishermen-fmazing  Slipnot™,
many uses, free sample. Brighl ldeas Unlimited, P.O. Box
HET0S, Irvine, CA 52712

LOANS on your signature only! Fast approval! To 525,000
No Collaieral. Send for free applications! NACC-PAS, Box
5399, Torranoe, CA S0503

EYE Protection Indormalion, 31,00 Master Eyewsar
Intormateon, Box 52, Clinton, Maryland 20735

THE KENTUCKY DERBY PRESENT AND PAST YEARS
WINMER CIRCLE PRESENTATIONS. FREE INFORMATION.
WINMER CIRCLE PRODUCTS, 1341 FRAMNCES DRIVE, NEW
ALBANY, IN 47150

TRAVEL Arywhers in the Waorld lor FREE! Infermation
$3.00. Hussen, 100 Western DS, Katamaroo, MI 49008

EARN HIGH INCOME - 12 assy and prowen invashments.
For comipleds detasls send 33 10 Mulual Ressarch, Box 1560,
Wilminglon, Ohio 45177

MULTIFLY MANUFACTURERS' REBATES! SHundrod§
exira yearly. Complete details $4.00. Marketech, Box T84,
Broakiield, Wi 53008

INSTANT CREDIT! VCR's. TV's, and more. Sullen, Box
3058, Rochester, NY 14614

WINNING  information 5200 MEN'S  RIGHTS
ASSOCIATION, 17854 (Lyons), Foreat Lake MY 55005

LABORATORY CHEMICALS, GLASSWARE - APPARA-

TUS. Established 1953 - Catalog $1.00. HAGENOW
LABORATORIES, 1302 Washington, MAINTOWOC,
WISCONEIN S4220

COPPERPLATING. Ssmple formula will plate siecl. Sond
$1.00 and stamped envelope: 540 Dusssl, Msumes, OH
43537

FORMULAS, PLANS, ETC.

ANY Farmula $10.00. Catalog 3200, J Balfort Box 568,
Chicage, G060

MONEYMAKING 21 Simple Formulas 5200 Ressarch,
Box 291332P5, Davie, FL 33320

BORROW §$5,000. No Credit Or Employment Meeded. 24
HRs. Call (702) TB8-92089.

TRUSTWORTHY forwarding. Stamped remails $1.00
Diamand-H, Box 1294, Caddo, Texas TEI20.

GUARANTEED RETIREMENT MOMEY! Proven meshod,
no sk, Guaranbesd to work Tor everyone 100's of 1000's
possible. Complete program. sand $5.00 to: Fetirement
Enterprises. Box 152, Skull Valley, Anzona 85338

GOVERMNMENT SURPLUS

HARCOTICS RAND SEZURES. . Autos. . Vans. .. Boals

.. Airpianes ... Millions Surplus Bargains .. many 1%
original cosl! “Mabonwide Sales Directory”—53.00.
Disposal, Box ¥9107-AR, Washingion, DC 20036,

ARMY SURPLUS New and Lised Best Prices. 52.00 Cata-
log Aefunded Firgt Order, Wyoming Surplus Sakes, 102 23nd
Streat, Gillette, Wyoming 82718

GET IT ALL: Marcolsc Raids.. Miktary Surplus. $1.00
Homes.. 58,230 00 Jobs. . Qi Lottery... $3.00 Relundabila:
RESELL. Box 1491, Daytona Beach, FL 32015

FREE Rgrnailers List, Agents Meeded. PS5, Box 28656, San
Antonio, Texas TE229

UNLISTED ADDRESE Discrest and confidentinl, Remail
100 Single. Mal Forwarding Service, 8080 5. Main,
Houston, Texas 77025

CONFIDENTIAL Mail Racaiving Forwarding. Mail Drop,
Bow B0B0EPM, Orlando, FL 32880

MONEYMAKING CHEMICAL PRODUCT FORMULAS!
CATALDG LISTING THOUSANDS ONLY 55.00 (REFUND-
ABLEN: GWAS, Box 183, Brookiield, WY 53008-0193

125 MoneyhMaking formulas. Aaports, Evenyihing §5.00.
Fhillips Enterpriss, Box 482, East Barngtadt, KY 80729

PERPETUAL Elacirkc Car Plans For Scale Modal Awail-
able, Send E500 to: WMil, 2911 168sh Strest #3190, San
Francisco, GA 94103

TRAVEL AND RESORTS

MAKE YOUR VACATION TAX DEDUCTABLE! 10 ways
Sample wsue $7. Tasletler, 424 Wes! Commonmweallh,
Fullerion, GA S2632

CONFIDENTIAL, Unlisted Forwarding Addrass. Remads
$1.00, M5, Box 31511, Phoends, AZ 55046

YOUR PERSOMAL OVERSEAS ADDRESS, Manhalian,
Sulte G602, 36 Sol Langsuan, Bangkok 10500 Thailand

SPECIAL SERVICES

INFORMATION On  anything. Ferguson  Ressarch
Specialists, 80-15 Woodside, Woodside, Mew York 11377

PROMPT Forwarding, Starmged Remails. §1. Box S085,
‘Wilmington, Delaware 19807

FREE inforrmation! Remmling Forwarding=Mail Store. Box
2523, Sana Barbara, Califoenia 50120

MAGNESIUM SURVIVAL FIRE-STARTER - used by Arriad
Forces - Lights a1 5400°F. Uises any Knite. $6.00. Fire-Staner,
5618 Jeftorson, New Orlgans, Louvisiang 7123

LOANS BY MAIL

ASEISTANCE WITH BUSINESS LOANS Conact BEVSLD,
PO. Box 2265-A. Norcrogs, (A 30081

PERSOMAL And B Loans Avaslable!
MACPA, 2014 M. Saginaw, #7110, Midland, M1 48640

Write:

LOANS by mail! Instant reply! Aush slamped addressed
envwalope: Marigold, Box 20830, Richardson, TX 75080,

BORROW §500-540.000! “Owarnight” On sigmature, Keap
indefindely! Action #R-5, 3560 Wilshire, Los Angeles, CA
B010.

VISA® RMlastercard® Simple Eflective Guarantesd Pro-
gram. 1-800-626-8802 (Caldgrnia) 1-800-84.3-8046

FREE MONEY? 5300.000.000 Givesway. Grants. Newer
repay. Detadls £1.00. Jakla, Box 3086-PM5T, Seminale. FL
33542

BORAOW $40,000 “ovemightl.” Any purpose. Keep indeli-
nitedy! Free RAeporl! Success Resaarch, Box 18738-AR,
Indianapobs, IN 46219,

BORROW $100,000. OVERNIGHT Action Guarantesd.
RAush F2e Slamp: Financing, Box 1015, Carksle, PA 17013
- b

VISAMASTERCARD! Quick PersonalBusiness Loans!
Aelused elsawhere T Writa! Mabonal Finance, Bax 35T26FN,
Richmond, VA 23235,

MONEY Problems? Free Book describes Loans, Cash,
Gowarnment Grants. Other benalils, availabée to individuals.
Write: Associates, Box 88-AX, Brooklyn, Naw York 11235

BORROW $500 - $40,000 on Signature’ 873% Eligiblet Any
Purpoes! Free Applcation: United, Box 3789M, Downey, CA
20042,

NEED MOMEY? Cash. Loans, Government Grants, 86%
eligible-no investigation. KPA, Box I73PNM. Woodmers,
Mew York 11558

BORROW S50,000  Cwernight.” Ay Purpose” Keep indefi-
niely! Froe detads Write. Martin, Box 45-M, Oid Wesibury,
NY 11568

MONEY PROBLEMST Guaraniesd results! Instant reply.
Details $1.00. G & J Markeling. Dept P, 432 Washinglon
Streel, Weymoulh, MA 02188, §17-337-4025.

BECURITY, Confidontially,.  Details:  GConsumer
Warehouss, E333 Pacitic #508, Stockton, CA 95207

POSTAL AUCTIONS

GUANT tsprty Catatog! - Freg Samples’ Send §1. (Relund-
able}. Penin Herb, B05P Morh Second, Philadeiphia, 19123

HEALTH, VITAMINS

PSORIASES Suleners: Discouraged 7 Wrile bor Fres Impor-
tant Infprmation that is hedping thousands. Pixacol, P.0. Box
2811TPA, Dallas, TX 75228

POSTAL AUCTIONS are selling thousands of dems of
unclaimed merchandise from 38,270 poal offices. Complela
facis, information, tips, locations. $15.00 MNatiorwide
Ressarch, P.0. Box T307, Houston, T TT248-7307 Allow 4-6
wesks for defivery.

WANTED MISCELLANEDUS

BUYING Tungsten Carbide, Tungstan, Molybdenum, Sil-
ver Solder, Silver Contacts, Godd, Platinum. BD0-3F1-8514
Ohio 216-531-6333 coMact.

GOLD, Silver. Platinum. Mercury. Tanlalum. Samples
Evaluaied Fres Ome Assaying Service. Call Wholesale
Terminal Toll Fres: 1-800-832-1010.

SCRAP SILVER CONTACTS, FORKLIFT CONTACTS, Sil-
wer Solger, Sterling. Gold Plaled Aober Lesrerak, 652
Myrtle St. Elizabath, NJ 07202

AUTOMOBILE LITERATURE WANTED: 1500-1970. | buy
autemobile salés beochures, mampals  Miller, &0
Brooklawn, Syracusa WY 13211

PERFECT KNOWLEDGE

SURVIVE ungar Uneversal Law intc Millennium as Gooal-
ed by CREATOR'S original MEASURES, embracing TOTAL
knowledge for unlimited free ENERGY; monadic grassty,
Irictior-iree, work Travel VEHICULES: instant MANNA. Do
mol wiribe. Mus! prove yoursalf. ATA Base, 1500 Norh Texas,
Weslaco, Texas TR596

HEARING AID3

HUGE SAVINGS Eliminate Dealsr Markups. Frea Trial
Batteries Wholesala. Terms Armangad. Call Toll Free 1-800-
323112, Or Write: Lioyds-PMC, Rockiord, IL E1110

UMIGUE artwork lor the fitness enthusiast. Send fos free
information. 05 Expressions, P.O. Box 4020, Maanah, W
SAGSE-0402

HANGOVERS: Home Remedies $2.00 SASE. kslander’s
Enterprises, § 51a. Aosa Box $17. Catansg, P.R. 00632

PRO-BO Major Mutribonal Breakthrough OF The BO'S.
Halps Owercome: STRESS: FATIGUE: HYPOGLYCEMLA:
PMS SYNDROME: HEADACHES: DEPRESSION. Bottle Of
60, Monihs Supply, $14.50, Chack Or Money Order. Jimerry
Carter, 11901 Centinndal, fuestin, Taxas TETHE

WORK CLOTHING

OSK B'iosh work clothes [Rallroadiana) Free Calslog,
Depot, Dept. PC. Sadlivan, llinols 61851

UTILITY APROM-16 oz cotion denim-2 large pockels in
front-durable te to same specificatlons as
purchased by U.P 5, $4.95 each plus $1.00 PAH. Mo G008,
Condgr Plus, P.O. Box 787 - Hancock Station, Los Angales,
Calitprnia S0044.

WEARING APPAREL

GEMUIME handmade snake hede bells men's $17.99,
tadies’ $10.89. Send remiltance with wasst size. limit 40° 1o
George Kiussman, 840 E. 238 5t Apt. 4b. Brona, NY 10466
Mesird Distrifwriors.

REPAIRS & SERVICES

WATER Treatrment and Equipment Maintenance Manual
£7.50 & $2.00 Postage. Magnum Publication, 13 Pandficld
Ad., Mew Fairfield, CT 06812

FREE HEARING AID CATALOG- Save 14 by mail! Write:
" “, #530PM-5 Langdon, Sepubseda. Californda
91343,

SCIENCE & CHEMISTRY

FREE, SCIENTIFIC CATALOG. AUM Labomalones Ino.
Presents its Latesi Catalog Contalning Schentdic Laboratory
Equipment And Supplies, inciuding A Complete Line of
Specialty Laboratory Glasswara, Write Today For Your FREE
Catalog. RIM Laboratories inc., P.O. Box 853, Santee, CA
20T

BORROW £500 - 5100000 36% eligible. Free applicalion.
Mational, Box B5PM, Mouth of Wikson, VA 24363

ANATOMICAL CHARTS, MODELS, SKELETOMS, 21.00
Catalog. CHARTS, 7124 North Clark, Chicage, IL B0E26

GARDENING & LAWN CARE

S0IL TESTING SERVICE 12 tests plus recommandations.
QFFE prepaid mailer. FSL, Dept. B, Box 1144, Freadom, CA
151144

RECIPES, COOHING, ETC.
ECONOMY-casseroles. pan dishes, vegelables, more.

SASE, $4.50. Enal 2520 Columbia Pike (Rear), Sulte
340, Arington, WA 22204
|Continued on next page)
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Popular Mechanics

DEADLINE FOR ADS: Copy and Payment must be in by the Sih day of the 2nd preceding month for the ssue in

which the ad is to appear. See Head of Classified Section.

HOW TO COUNT WORDS: Name and address must be ncluded n counting the numiber of Words in your ad. Each imtal
or number used counls as 1 word: J.J. Seth, 224 West STih Steat, Mew Work, New Yok 10019: 8 WORDS.
iy codes ane not counted. Phone #: 2 Words, Symbols used as keys are charged for. City or State count as 1 wond each;
Mew Brmwwick, Mew Jersey. 2 words. Abbweviations such as C.OD, FOB, RPM., USA, PO, 57,
16mm are counted as 1 word. (P.O. Box 3592 counted as 3 words) Websker's intermnational Unabnaged Cichonary
wil be used as owr authority for speling, compound words, Hyphenatons, abbrevigtions, eic. Flaase make checks

224 West 57th Street, New York, N.Y. 10019 Orcier
Classified Advertising Dept, {=1£| 262-4825 :;l;n
Only $70.00 for 10 word minimum
$7.00 each additional word
BOLD FACE CAPS add
$1 per word

[First Word: No Charge For Boid Face)

payable o POPULAR MECHANICS,
Remillance of s entlosed 1o cover mserlion{s] n the iSELE5). Classification
SEAVAE] 1 l | ] |

No Charge lw CAPS. | 2 | 3 | a Is | & |7
| i | 1 | |

8 ] | 10-570000 | 11-577.00 | 1258400 | 13-331.00 | 14-590.00
| 1 | 1 | |

15-5105.00 [ 18-5112.00 | 17511800 | 1512600 | 13513300 | 20-5140.00 | 2514700
| I | | | |

22-5154.00 | z3-3161.00 | 2¢-s188.00 | 25817500 | 28518200 | 27-s18m.00 | z8-5106.00
] ] | | | |

20-5203.00 | 30-s210.00 | m-sz17.00 | 325224.00 | 3353100 | 34523000 | 35524500
| | ! | | |

38535200 | a7-5258.00 | 38-s286.00 | 3msz73.00 | a0-5380.00 | #1-5287.00 | a2svam
| | l l i |

43-5301.00 | #4-5308.00 | 4s-s315.00 | 48532200 | 4r-5329.00 | 48-5336.00 | 45-5343.00
| | | ] |

50-5350.00 | s1-5357.00 | 52535400 | 53-5371.00 | 54-837TR.00 | 55-8385.00 | s&-s3ma.00

YOUR NAME PHONE:

{PLEASE PRINT}

FIRM [(NAME IN AD)

YOUR ADDRESS

cITY STATE Fal|

DATE: YOUR SIGNATURE

(PLEASE PRINT OR TYPE COPY & FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)

RECIPES. COOMING, ETC.
{Continued fronn preceding page}

SUPER! Lasagne. Manicoiti, Recipes-33.00. FO. Box
218, Femie, B.C., Can. VOB 1840

10 FLAMBE FLAMED RECIPES. Exoiic $5.00 WisCo, P.O
Box 13264, Akron, Oineo 44313

FREE CHALLENGER Color Fhaln! With Tropical Key Lims
PFie Aecipe $1.00 Universal Enterprises, Box 208,
Edigewater, Flosda 52032

GRANDMA'S FAVORITE DESSERTS. SASES2.00. Choice
Treasures, POB 27, Stormadle, NY 12582

ELEGANT old-world pasiry recipas. $2.00. Respond now -
Special bonus. Rock. Lig. 26 B'way, Hawerstraw, MY 10527

FUDGE Cake Recipe Like Grandma use o make! $2.00
SASE McCrackan House, P 0 Box 107, Paol, IN 47454

DESSERTS B Delicious recepes 3300 NEVERFAIL, Box
T3, North Edgacomb, Maine 04558

JUST FOR TWO, 20 recipes crisated for ong or fwa peophe
Send 5300 to: Michasl Bush, 4790 Irvene Blvd Suibe 105-214,
Irvina, Caldl. 52714

EXOTIC CURRIED CHICKEN DISH. Send 52,00 amd o
ciltivie fur Spice migiuee and recipe. Khan, 1000 M. Zioa Or.,
Gaolden, CO B0

MALIAN Recipss. 75 Best of Ma and Grandma Secraets
RAevaaled! $4.95 10 Gipson, Box 74, Bultalo, MY 14221

SPECIAL COLLECTION on guality bordarod paper - groad
gift kdea - §2 50 set dedivered - FazoCorp Inc . PO, Box 2054,
Dorvad, Que. Canada HA5 IKT

CHOCOLATE LOVERS BEWARE| Scrumplious recipas o
satisty amy Chocaoholics craving §3, SASE. Chocohobics,
PO Box §943, Colorado Springs. Colorado 80634

ABALONE DHVERS! 5 fawvosile recipes 3300 M
Jorgersen, PO Box 487, Redwood Exlates. Ga 95044

HOME BARTEMDER'S GUWDE! Favorde Dvink Recipes
Ard Proparalion Techmigues! Send 5$7.95 To: Burton
Publishing, Box 1606, Indranapodis, IN 46206

TOMATO DUMPLINGS, 52 00 Jimco Associates, 160 East
Central. LaFollatte. Tenn 377646

JERKY RAecipe, use BEEF, DEER, ELK f3.00. JLC, Box
633, Marshafiown, lowa 50158

SECRETS for successful soups, plus ten recipes 33
Lawraice Clarke, Bax 5T0A. E&sl Ausowa, NY. 14052

10 DELICKOUS Desart Recipes 52 00 and slampad envwe-
lopa. Randy Clark, P.0. Box 86, Spring Church, PA 15686

CAJUN recipes de lerrebonne, 52 to: 1159 Bayouside,
Howma, LA 70363,

01 POPCORN IDEAS. Exciting new recipgs. §3.50
Karstyn MoCoy, PO. Boa 770 Dept. 10771, Burlingame, CA
G401

TRADITHOMAL Maine Lobsier Clam Bake. Detadad Reo-
pa 3400, PO, Box 1124P5, York Harbor, ME 03811
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WINEMAKING, BEERMAKING, ETC.

WINEMAKING—BEERMAKING—GASOHOL. Fren Supply
Catalog. Yeast Equipment Continenial Box 188PM,
Cassalberry, FL 32707

WINEMAKERS—BEEAMAKERS: FREE WLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOX 11476R,
BINNEAPOLES, MINNESDTA 58411

WINEMAKERS—BEERMAKERS - Free Catalog - Fast
Service - Large  Selection:  Kraws, Box  Ts0-L.
Ingapandenca, Missoun 64053

BEERMAKERS ONLY! FREE CalalogMNewslaiiar
William's, Box 2185-M7T. San Leandro, CA Gd5TT

WINEMAKERS BEERMAKERS SODAMAKERS Free Cata-
log. Joo and Sang, PO, Box 11276, Cincannati, Ohio 45311

BEERMAKERS—Froe RAecipes, Catalog. Guarameed
Lowes! Prices. Brewmaster, Box 321, Marion. 14 52302

WINEMAKERS—Bearmakers Free Catalog, Low Prices.
Frisa Recipes. Cella-M. Box 32525, Seattle, WA 98133

BEERMAKING - WINEMAKING Catalog. Lowes) Prices.
BEERGEAR, Box 25063M, Lansing. Michigan 48901

WINEBEER MAKING Catalog BAJ Emerprises, 1845
South 191h, Springfeid. Minois 62703

BURGLAR ALARMS & HOME
PROTECTION

DO T yoursadf car alarm! Fres details! Watson, Box 16,
Rigkview, IL B2877

ALARM Decals, Peg. 3200 Milchell's Signs. Box 145,
Rustburg, Virginaa 24588



TIME MACHINE

75 YEARS AGO: May 1912

i

X

| has been effective.”

Dominion poles
Writing for PM in 1912, ex-
plorer Robert Peary noted:
“In the first chapter of Gene-
sis, we read that on the sixth
day the Creator. . . created
man, and said:
have dominion over the
whaole Earth.’ It is only now,
with the attainment of bath
uttermost points of the
Earth, the North and South
Poles, that the seriptural
permission  amd  commanid
Peary
gaid conguest of the poles
would open new shipping
lanes and create new ave-
nues of exploration,

50 YEARS AGO: May 1937

Ears for war

It looked like a circus clown's
tricyvele gone haywire. It
was an Austrian aireraft de-
tector, a rigging that had
hydrautic legs and three
huge dish “antenna” ears.
These used a combination of
radioc waves and infrared
light to spot approaching
planes. The radio waves
worked well at the horizon
level. The infrared rays
were able to detect ap-
proaching aireraft above the
cloud cover. The American
military was using it at the
start of World War 11 before
radar was perfected.

‘Let them |

Hydro-cycle rides

By attaching two canoe-
ghaped metal floats and a
motor rig to a motoreyele, a
California inventor created a
new machine,. A 3-bladed
serew propeller was driven
directly from the motorey-
cle's engine. A 8-ft. shaft
connected the propeller to
the bike's chain drive.

Put us to sleep

Insomnia was almost impos-
sible to cure in 1912, But a
London inventor created a
machine to put insomniaes to
sleep, The patient would lie

| down on a bench with his

head facing the ceiling over a
bucket. A pumping mecha-
nism would drip “medicated
fluid™ across the patient's
forehead at a  graduated
speed and a fixed quantity,
The flow would lull the pa-
tient to sleep in a kind of
mechanical hypnosis, Based
upon an African nursing cus-
tom, it didn't work well on

Western adults,

Alrline or bomber flies

America was not yet at war
with Germany, so we treat-
ed as pood news the an-
nouncement that the Ger-
man Postal Service had
successfully tested a 30-pas-
senger, single-wing, 4-en-
gine plane that could Oy
across the Atlantic nonstop
at speeds of up to 186 mph.

The (

ried pontoons for emergency

German aireraft car-

landings only. It could hop
from Germany to the En-
glish Channel Islands across
the Atlantic to Newfound-
land in less than nine hours,
Onee the war began, howey-
ar, the technology loomed as
a constant threat.

25 YEARS AGO: May 1962
S

Would Indy last?

' Repath ||I

Indy in a rut

We wondered if the India-
napolis 500 hadn't become “a
beer festival” without much
interest for racing fans, The
basic race had become a for-
mula: “Take a group of car-
bon-copy, Meyer-Drake-en-
gined cars, stulf them with
fearless, well-coordinated
bays, and let them go round
in a circle until something
goes wrong . . . the erowd
loves blood.” Despite our
reservations, we reported on
breakthrough developments
in the engineering of the
auto body and other systems

Abu’s are forever

A panel of experts selected
fishing lures they felt were
go good the lures would last
forever. The Abu reflex
spinner topped the hst with
maore than 70 varieties. The
Bass-Oreno came with a
floating-diving wiggler and
was especially good for Bass
and Northern Pike. The
Bomber was called “the hot-
test thing in deep fishing
anywhere.” In all, the panel
selected 12 all-time greats
including: Dardevle; Flat-
fizsh; Hawaiian Wiggler; Jit-
terbug; Tke; Mirrolure; Pikie

Industrial spies

Industrial espionage was
coming into its own as for-
mer FBI and CIA apents
began opening private agen-
cies dedieated to peeking
through your competitor's
kevhole. One spy, Ulmont
Cumming of New York City,
declared that he was “the top
industrial spy in the coun-
try.” Ingenuity was the main
tool of the industrial spy, but
some new technologies were
emerging to help him, such
as microphones so0 sensitive
they could pick up sound a
quarter mile away, and rap-

for the race. Minuw- and River Runt. id-sequence cameras.  PM
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WHEN IT COMES 'I'O
OUR WARRANTY,
THE COMPETITION’S
BEHIND US 100%.




DODGE RAM PICKUP.

When it comes to our competition’s warranties, there’s no competition

at all. With our new 7/70 Protection Plan, we're still the very best in the
business. Seven years or 70,000 miles* Now when it comes to power plants,
we’ve got V-8s and Sixes. When it comes to payloads, we've got everything

from 1,420 up to 6,415 pounds! And when it comes
to warranties, we've got it all. Just buy or lease a
Ram Tough Dodge!* And go with the best. 7/

““Be=t Buiht™ hased on survey of owner problems with '86 light trucks

Sldu:h.p-n.{&l'mihln Mo, America and sold Oct.-Nov. "85 {5 mos. ing. usage).
gﬁﬂﬁ mmﬂiﬁlﬁm&ﬁmmwumﬂ DIVISION OF CHRYSLER MOTORS
Shown with dealer installed options, THE BEST BUILT, BEST BACKED AMERICAN TRUCKS

BUCKLE UP FOR SAFETY. ARE RAM TOUGH"
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2o Real Challenge

SURGEDN GENERAL'S WARNING: Smaking
By Pregnant Women May Result in Fetal ;1
Injury, Premature Birth, And Low Birth Weight. I"

© 1987 ALJ, REYNOLDS TOBACCD ©O. 16 mg. “tar”, 1.2 mg. ncoting av, per cigarette by FTE method




