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AN AFFORDABLE DREAM

Your own self-employment venture that can earn you $700 a week!

One thing is for sure. If you work for someone
else voull never get rich. The boss might, but vou
wont. It’s his business, he gets all the money,
satisfaction, and recognition. What il you were
free to call the shots?

Chimney Sweeping

Heres a new business where you can eam more
in one hour than meost jobs pay for a whole day. More
in one week than a lot of people make in an entire
month. You're the boss. You set the hours and best
of all, its fun. Youl work your tall off, but the business
will be your baby. I've had people tell me that the
August West Chimney Cleaning System literally
changed their lives. Not just because of the money
they are making or the fact that they use more lvory
soap, but mainly because they are motivated. They're
doing their awn thing and loving it

How much money?

Recently | telephoned some of the people we
helped get started in the chimney cleaning
business. | wanted to find owt—{irst hand — just
how well they were doing. With their permission,
I recorded our conversations. We then had a
record made which you can play an your record
plaver when vou receive our information. Here's
what a couple of them said. . .

Dave Richison, Ohio

“The Ird quarter of this year | did $23.000, the
qth quarter | did $29.000. We should hit
somewhere between 55 and 60 thousand this
year.

Fran Watis, Virginia

U we need $200 at the end of the week, ji’s
simply a matter of moking a couple of phane calls.
The repeais are just fantostic!™

dJohn Moszulski, Canada
“Last month | worked 18 days, and | made 2,600
bucks"

Ed & Mo Simonson, Texas

“We'ne very pleased with it We're making o dream
came trie. We ve slweps wanted some land and
thanks to chimney sweeping we now own 30
acres,

Just what do these people do to earn that kind
of money? Sweep chimneys. Six to eight a day
if they're fulltime. Two or three an evening plus
ten to sixteen on the weekends in the case of pan-
timers who keep their present jobs. Since the
average charge is 355 for the first and $45 for each
addifional in the same house, it's easy to see how
Ed and his wife Mo are making two grand a week

But Why?
Why would anyone pay $55 to have his or her
chimney cleaned? That can be answered in one
word —SAFETY!

When solid fuels such as coal and wood are
burned in a fireplace or woodstove, they give off
a flammable by-product called soot. What is
soot? Soat is a combination of fly ash and creo-
sote. Creosote is the flammable unburned residue
left over when wood doesr’t bum campletely. The
creasole combines with the fly ash and the smoke
carries it into the chimney flue. This soot then
sticks to the flue. When a quarter inch or more
or this stuff bullds up on the chimney walls, it can
cause a dangerous chimney fire.

A Chimnedy Fire
Imagine this tall stack coated inside with a guaner
or half inch of flammable soot. When the right
amount of heat and oxwgen get this stuff bum
ing. you have yourself a real fireworks show. As
the creosote burns, the heat causes the natural
draft of the chimney to increase ten fold. What
yau now have &5 a blast furnace that looks and
sounds ike a rocket taking off. The temperature
of the chimney fire, 2000-3000 degrees, is enough
to disintegrate the mortar holding the chimney
together. The flaming balls of soot shooting out
the chimneys tep can land on the roof and the
dry leaves surrounding the house. Needless to
say—this situation is undesirable and the people
whicve lived through it get their chimneys cleaned
regularhy.

According to the National Fire Commission
there were 60,000 chimney fires in the LS. in one
year causing $300,000.000 of damage. 75% of
all fatal residential fires in Vermont, for instance
were caused by faulty installation and maintenance
of wondstoves. Tens of millions of people are us-
ing wood to supplement the high cost of home
heating. There are over 40 millien woodburing
chimneys in the LS. These people need you to
clean their chimneys.

The Heigfht of Teﬂhnulu%y

How do you clean a chimney? You do it as
quickly and efficiently as possible. The more
chimneys you can clean in a day the more lives
and loss of property you'll save. And how do you
do a goeod job in record time? You use the most
advanced system available—The August West
System,

One of the key elements in the August West
System iz the SootSweeper. This machine is a
high-powered, high-volume dust collection unit
that was designed specifically for cleaning
chimneys. When [ first started cleaning chimneys
Tused a large vacuum truck. [t worked well, but
they cost over 320,000 now. | also had a problem
with the 100 feet of hose. It didn't always reach
the fireplace from the outside. The powerful but
portable SootSweeper has the same kind of air-
moving muscle as a vacuurm truck, bul you can
bring it right in the house. Mew filter technology
is the key to its efficiency and dependability.

Other key elements of our system ane an assor-
ment of high carbon steel brushes, specially
designed fiberglass cleaning rods, roof safety

equipment, an easy-to-follow handbook with
everything from advertising te chimney design, a
newsletier, telephone consulation and much,
much more. | don't have room fo go inio all the
details right now. Our information kit will explain
everything to you

Add Profits With Accessory Sales
355 to clean a chimney is great money, but a lot
of sweeps like to earn even maore on a job. That's
where Accessory Product Sales come In. As an
August West Sweep you'll receive state-of-the art
products and technology in the Manufacturer's
Sampler Kit included now with each system.
Some sweeps claim that they've doubled their in-
come through selling additional fire safety pro-
duets, and our Regional Workshops around the
country will show you how

[d just ke to say that many years and a tremen-
dous amount of devotion have gone into the
development of the August West System, We are
& strong company with over 5,000 sweeps in our
network! You can join us and count on us to help
you build a business you can be proud of, We are
proud of what we do and the guality of our equip-
ment and service o you reflect our pride.

To sum up, then. . .

Sweeping chimneys may not exactly be a *Lazy
man's way to riches”, . .youll work hard . . . but the
pay i exceptional, the demand ks steadily grow-
ing and new equipment and methods make tha
job far easier, faster and safer than ever before.
Perhaps best of all, this is one of those “dream”
businesses that so many of us are always looking
for: a business with flexible hours, low overhead
and reasonable start up cost, figure about $2500
to do it right

Find oul more aboul what its like to be a
chimney sweep cleaning 25 chimneys or more a
week, Just call TOLL FREE 1-800-225-4016
and ask for extension 477, Il rush vou a detailed
information kit with the complete August West
Story and vour 3345 RPM record entitled, “Now,
Here It From The Sweeps™ We urge vou to call
or write us at no obligation, TODAY,

August West Systems, Inc.
38 Austin Street
Box 658, Dept. 4167
Waorcester, MA 01601

Aungust West

Bywtems

L

Call TOLL-FREE 1-800-225-4016
Ask for Extenston 477 for full details
{In Mass. 617-753-5544)

B 1988 Augusi Wesd Sysdems. Inc
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YOU SPruce up or Mess Up your truck

These neat products will make your truck
work better and last longer.
HOME AND SHOP

B84 Choice Seating
Bulld our Chippendale-inspired cherry dining
room chair. All it takes is our easy-to-follow
instructions and some basic carving tools.
Power Bore
Get the most out of your most versatile
power tool—the portable electric drill,
121 The Better Home
One of the most dependable ways to stretch your
energy dollars is to install a ceiling fan.
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72 America's Orient Express
Within a decade, we'll have a plane that can fly
coast to coast in less than an hour, and from
MNew York to Tokyo in about two hours.
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Building your own plane is just half the fun.
We flew five new homebuilts and found out that
you can push a sports plane to 300 mph.
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When your offices are right smack in the middle of New York City and
yvou need to test and photograph a bunch of motorized water toys, where
do you go? That's the dilemma that faced us recently when Boating/Outdoors
Editor Tim Cole suggested the story. The solution, we think, was an elegant
one. Why not have the wet toys sent to America’s premier playground, Walt
Disney World, in Orlando, Florida? Good idea, but did Disney World have the
facilities we needed? First, we wanted a body of flat, quiet water where we
eould run the motorized beach toys through their paces. Second, we wanted a
photogenic location. As you can see from the article and photos beginning on
page 69, Disney World had both in spades. The beautiful lagoon right behind
the Polynesian Village Resort on the
Digney World grounds proved to be
exactly the right place. Disney
World even provided extra helpers
for our test erew. Frankly, though,
one of the helpers they supplied was
not suitable for this test. His rather
large ears kept getting in the
way. . . . | think there's a little
aviator in all of us. We've all fanta-
sized and put ourselves in the cock-
pit while watching movies where
John Wayne or William Holden or
Clark Gable shoot down the enemy,
then return to base in a shot-up
plane on a wing and a prayer, 50-
mission crush hat perfectly in place.
Our cover story this month (page 76)
iz about five planes you can build vourself, if yvou're so inclined. All of them can
go over 200 mph, with one topping out al over 300 mph. We asked noted
aviation writer Jim Campbell to check them all out from the cockpit and give
vou his firsthand flight impressions. Come along for the ride. . . . Last
November, we printed a photo on our cover of a workbench. On the
workbench was a half-completed, carved-back dining room chair, Much to the
dismay of many of you, the carved-back chair was not among the projects to be
found in that issue. You let us know about your displeasure quite voeiferously.
S0 finally, by popular demand, this issue contains all the details you need to
make those very beautiful, elegant carved-back chairs.
Sorry it took us so long to bring you this much-requested
article, , . . Old friend Barry MeNulty was in town the
other day and bought me lunch. McNulty is the vice-
president of communications for the National Institute for
Automotive Serviee Excellence, or ASE for short, ASE is
a nonprofit organization based in Washington that tests
and certifies auto mechanics for competencey in various
repair disciplines. There are now thousands of certified
mechanics all over the country who have taken and passed one or more of the
eight tests given by ASE. And while passing a test and wearing an arm pateh
doesn’t guarantee that a mechanic will do a good job on your car, it is a sipn
that the guy has taken the time and interest to keep up with changing
technology and prove his knowledge against national standards of competen-
cy. To me, ASE certification is the mark of a true professional in a field long
rapped by eritics for incompetency and unprofessionaliam. When I reminded
McNulty that PoruLAR MECHANICS encourages its readers to do their own

auto repairs, he made an excellent point: 3

“Not every repair can be made by a do-it-
Oldham

Cole with guest testers.

yourselfer. Sometime, somewhere, ev-

ervone needs an auto mechanic. When

that time comes, you stand a better shot

of getting a good job if you look for the
ASE sign.” "Til next time.
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Letters

No catapult!

'tan't believe it! After be-
ing enthralled flying in an
F-18 jet fighter with George
Plimpton (Life Begins At
Mach 2, page 75, April '86)
and making a carrier land-
ing, you leave me on the
bridge talking to an admiral.
I was holding my breath to
| read, word-for-word, about
Georpe's kick-in-the-behind
launch and the trip straight
up to 50,000 ft. and 1000
mph. [ can't believe you left
me on the bridge with Plimp-
ton and a cup of coffoe—
stranded forever.
G. BURKETT
BEEVILLE, TX

Lucky George got to rocked
aff the deck and wmake a
round trip; we're sorry read-
ers didn't.

Classic Chevrolet

I want to congratulate you
on your choice and pick of the
10 best cars of 1986 (page 93,
April '86). The Chevrolet
Caprice Classic is in my opin-
ion the best in the world.
My wife and | are auto
nuts. We've owned 71 cars
gince 1935 (I'm T0 years
voung): Mercedez, Peu-
geots, Volkswagens, a Rolls-
Royce plus U.S. and Japa-
nese cars. But the prize of
| them all is that 4-door Ca-
I price Classic. We were
amazed that the United
Statez could build such a reli-
able car, We just parted with
our 1983 Caprice, 167,000
miles, and it was still going
strong. It's been replaced
with another Caprice Clas-
sic. We know we will have
the same reliability with it
The only thing [ can ask is
why didn’t the U.3. carmak-
| ers stick with this type of car
over the vyears instead of
switehing every minute to

-]

High-flying Plimpton kept take-
off to himseif In April story.

the small boxes on wheels?
Incidentally, we average
about 22 mpg around town,
plus 25 and then some poing
across country. All this onan
overdrive transmission, plus
it's a VA,

ROLAND L. GARDNER
MANCHESTER, NH

Hot potato
*“Tubby!™ “A potato with
spoilers!” 1 am hurt to the
quick by your unkind re-
marks (Junior G Ts, page 67,
June "86).

[ turn 50, shed 35 pounds,
add a little color to cover the
gray hairs, trade in the fam-
ily station wagon for my
great little red Celiea GT,
and you call it “tubby.” Oh,
the pain.

Obviously some of your
testers have no sense of
style, and even more obvi-
ously, Lew Wallace (“Beau-
ty is in the eye ... ") has
been proven right again.

I'll forgive vou for the in-
gult {(and keep reading your
excellent magazine) and just
agree with your report that
it's a great car to drive.

CAROL JORDAN
CLEVELANID, OH

 Well-rounded

e reader
enra
 d H" k“' In response to vour recent

re:-uler survey, let me say
that I like Tech U 'pdate best
of all. But when it comes to

aa the hands-on woodworking,
- there's no beating your home

and shop projects. 've built
several, and have included a
photo (right) of a favorite,
the small plant stand (page
104, Oct. '81). T like PM, so
don't change it too much.
ALAN J, HETZEL
TOMAHAWE, Wl

The cabviole, or CGhieen
Anne, leg is a challenge for
aity woodiworker, but get a
leg wp mastering it by refer-
ring fo our 2-part lathe tech-
riques story. See Become A
Woodturning Expert, Part
2, page 98, June "85,

Multiplication
tables turned

If Maserati builds a V6 en-
gine with six valves per eyl-
inder, (Freewheeling, page
36, May "86), bul used only
32, they're going to have
very low compression in at
least one eylinder. They had
better find four more valves,
K.M. RISHDOF

BETHLEHEM, CT

I am very intrigued by the
Maserati  G-valve engine,
Does it matter which four
valves aren't kept in adjust-
ment? T.L. WILLIAMS

LOVELAND, CO

On the Maserati V6 you for-
got to adjust some of the

Reader Hetzel has mastered the
art of the Queren Anne leg.

| valves: 6 x 6 = 36, not 32,
BOB SHILLIDAY
ARLINGTON, MA

We thowght that all owr
sharp readers with a greal
aense of hwmor wonld have
noliced that the Maserafi 8-
valve V& was on page 6.

Nonmetric drive

In Life in the Fast Lane by
Wade Hoyt in the March
1986 issue (page 14), high-
speed driving in Germany is
discussed without a hint of
the fact that they measure
speeds in  kilometers per
hour. The attempt to impose
a speed limit of 62 mph
should have been accompa-
nied by a 100 km'h equiva-
lent. The United States is
virtually alone in using inch-
es and pounds. By ignoring
metric, we ignore the future.

DR. DON HILLGER

FORT COLLINS, CO

Heavy-hauling bird
by to Dobadura where land
forces had secured an air-
strip. There, it was welded
back together.
HERMAN STOCK
COLORADD SPRINGS, CO

What a great story about the
Gooney Bird! All the facts
about the DC-3 were per-
fectly true (Senfimental
Jowrney, page 110, May "86).
It could do ever:,'thmg—hke
fly trucks over
mountaing. Here's
a photo from 1942
showing us farm
boys loading two
halves of a truck
into a C-47, the
military CArgED
version of the DC-
3. It was the only
way to pet trucks
from Port Mores-

WA, 1942: C-47 swallows half a truck.
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Be Your Own Boss
...IN YOUR OWN BUSINESS!

Hundreds we've trained have succeeded in this
fascinating and highly profitable profession
...YOU Can Do I, Too!

Mo more hard, ndsty work for me
Mow | have my own busness and with
hardly any cffort | average around 350
aday. Thanks for my new start in life."
Sam Walker Prichard, Alahama

awd afro grbed for

ddeive frem iereral of

the professional
fockrmmatbs pu mry avea
They all wid Foley ]
Brliaty wway inpiand hafe
fhr moil rewrafele
K ev Mo hing

! alwarys
wanted 1o have
Y wn fsime sy

F gral Fe di, thanky is Faley 1w
“1 opened my own business. spare and mow f iz Faley-Belas

timie, seven months after | enrolled and k

maile a profil of $329 (or the frst week,”
Work Part Time, Fell Time — Right a1 Home.

Dawid Fairbrother—Dave 1 Lotkemith Service
Milwaniee, Wistoncin 53709

B. A. Deberry Littleton, Colorado

BeaLOCKSMITH!

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

Mever before have money-making cpportunities been so
great for qualified Locksmiths, Now lucrative regular
lock and key business has multiplied a thousandfold as
millions segk more protection against zooming crime.

No Extra f
Cost!  Lockamitn Traiming

Yet there's only one Locksmith for every 17,000 people! ALARM
Make Up to $26.00 an Hour — even while learning! snd BECURITY

Traln FAST at Homa!

You're "in business” ready to eam $10 to $26.00 an
hour a few days after you begin Foley-Belsaw's short-
cut fraining. Take advantage of today s unprecedented
opportunities in locksmithing for year-round EXTRA IN-
COME in spare time — or fulltime in a high-profit busi-
ness of your own. Hundreds we've frained have done
it. S0 can YOU! All tools plus professional Key
Machine given you with course. These plus practice
materials and equipment, plus simple, ilusiraled les-
sons, plus expert supervision, plus business-building
%uidance will enable you the KEEF THE MONEY
OMING IN! Ideal for retirement — good jobs, too.

SEND FOR EXCITING FACTS—MNMo Obligation
Discover what's in Locksmithing for yiou — how Foley-Belsaw's
master-locksmith-approved training can give you The skill you
can dapend on to EARN MORE — ENJOY LIFE MORE

PRO KEY
MACHINE

irakming Cowers
all phaseas ol
Burglar. Hodd-Up
arnd Fira Alarm
FEAAICING AT -
stafiation Thig
vadluabie and
frmaly 1ins i clvn
foiudes all special loois and
suppdies. ONLY Folpy-Belsaw olfers
sulh &wlensiva training ik this
FRPIORY SXpanding heid s & part ot
your Locksmih raining
ADVAMCED Locksmithing!
How 1o change combinations, in-
stall and service Sale, Vault and
Bank Safe-Deposit Box locks.
Yo'l find it fascinating and high-
Iy profiiable work

ALL SPECIAL TOOLS AND
o EQUIPMENT INCLUDED!

s i
B

Thizs Pro Key Machine can
alone aod wp fo 5200 a
month e your Come . ..
and It won'l cost you 2 pen-
ny exira with your training. 4

Find out all about it! Facts Tooart 4
Just 6l in and mail coupon below jor send post- H“SH FDLEFBEI.S;’\“ IN‘STITLTE

rdi o receive full info i d detail
e b0 IT TODAY! by wum" 10968 Field Bldg., Kansas City, Ma. 64111

return mail.

There is NO OBLIGATION and NO SALESMAN Will Call—ever!

m'lsH mum" TODAY FOLEVAELSAW INSTITUTE, 10968 FIELD BUILDING JTT T
FOR THIS FACT-FILLED KANSAE CITY, MISSOURI 64111 F

I F n E E YES. please send me the FAEE bookiel that

grves full details about starting my own busmess n
I BOOKLET!
-

Locksmihing. | endersiand there is no obligation
Tells mow you quickly

and that no salesman wil call I
I train i ba your own boss I

i a praltabie Sparetime Address
or Fulltime pusiness al
I your owr PLUS comgilete Cily

State 2ip

Send for your
copy Ioday!

details on our 30-Day
N0 RISK Trial Offer!
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Scirocco 16V, with 122-mph top speed, is V\U's fastest car ever.

Back in the good ol’ days |
of VWs (when there was
only one model), Beetle driv-
ers had a real kinship with
NASCAR's good ol boys:
The only way to make that
thang go faster was by pick-
ing up a draft. To make time
in a Bug you had to fall in
behind the biggest, fastest
truck on the interstate and

let aerodynamics boost your |

top speed. And it wasn't
much better in a Karmann
(hia; bug  mechanicals
wrapped in a slippery,
award-winning shape didn't
buy you many more mph.
But today there'sa VW com-
ing out of the Karmann |
Coachworks in Osnabrick

| that'll slingshot up to 122
mph without extra help. The

123-hp Sciroceo 16V is VW's
fustest and most powerful
maoddel to be sold here. The
16V powerplant specs out as
a 1780-ce, in-line Four with

twin overhead camshafts,

The two intake and two ex-

haust valves per eylinder are |

sodium cooled, and K-E Je-
tronic fuel injection, digital
ignition and stainless-steel
exhaust are fitted, Off the
line, VW ticks off 8.1 sec. to
60 mph. The Sciroceo engine
will draw oohz and aahs for
its good-looking layout, All
the power is managed
through a 5-speed gearbox,
which i3 the only transmis-

Scirocco’s 16-valve, dohc, in-line
Four s rated at 123 hp.

sion available. Beefed up for
the increased hp, it's one of
the best boxes around, ac-
cording to PM West Coast
Editor Steve Parker, who
got first shot at the 16V at its
introduction on the track at
Phoenix International Race-

Faster yet: Next generation
Scrocco will have new
body; 24-valve,
&-cylinder
engine.

- way. He found, too, that the

reworked suspension keeps
down body roll in high-speed
lane changes. And the car’s
stability at speed—due in
part to the rear window
spoiler’s role in reducing
aerodynamic rear lift—is ex-
cellent. But that protuber-
ance is a menace to rear visi-
bility. It's easy to see your
way clear to meet VW's
price of $12,000, however.
There’s also muscle-flex-
ing going on over at Audi. To
explore the potential of the
Quattro 4-wheel-drive sys-
tem, a S000CSE Turbo ran the

Hot-rod Audi Quattro: over 216
mph on straights at Talladega.

speedway at Talladega and
set a 1-lap closed-course re-
cord for dwd of 206.525 mph,
That was with the hp of the
Audi Five boosted to G50. A
stock H5000CE Turbo Quattro
managed only 146 mph.

Alfa show-off

An alfa just isn't the same
without a wood steering
wheel. Now that the vintage
Veloces—the Quadrifoglio,
Spider and Graduate—have
been modernized right down
to new padded steering
wheels, we should have ex-
pected something like this: a
thoroughly contemporary
design from Pininfar-
ina. The light-

weight  (honey-

comb and metal-

plastic  laminated)
body can be built as a
Spider (as shown
here) or a Coupe when fitted
with a transparent dome,
Shown for the first time at
this year's Turin Interna-
tional Motor Show, the Pin-

infarina dezign could be the
next Alfa Spider, if the cur-
rent classic—also from Pin-
infarina—ever shows signs
of waning. Right now, it's
gold here in three versions:
the Quadrifoglio at 520,000,
Spider at $17,000 and Gradu-

Alfa Romeo designed by Pininfarina.

ate at $14,000, The GTV-6, a
racy 242, ig 216,500. The
Milano 4-door, joining Alfa's
lineup for '87, starts at
213,000,

Funny car

No, thizs isn't something

from a Woody Allen movie,
And it isn't a new ride at
Disneyland, It's from the
pen of Giorgio Giugiaro, the

renown designer of dozens of
cars—the lsuzu Impulse, to
name one—that beautify our
highways. So, nobody laughs
when Giugiaro sits down at
the drawing board. The Ma-

chimoto is half car, half mo-
toreyele from Ital Design,
Giugiaro's company. The
front-engine vehicle uses a
car-type floor-pan for stabil-
ity and safety, and a motor-

evele arrangement of saddles |

the VW Golf GTI's 16-
valve Four, Two
rows of three sad-
dles each form the
seating area, but
there's room for
three kids in the
rear. On the Ma-
chimoto, a whole
family—or two—can go dune
hiking, holding onto retract-
able grips. Drive the vehicle
like a car with a steering
wheel, or fold out hand grips
and ride like a biker. Okay,
you can laugh now if you
want. ™

for seating, Power is from |
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TOYOTA IIRUCIKS

* Inchafing oorupants. exqugie and ca o

W3 Alstomofser Flsgorts combined Se2 & 404 Pidkups CY 1HEG

1885 J 0 Powar & Assoviatis Tompadt Trogk Cirssoener Satisfactien
Iracbe (Tor VEHE verhuclieg. " g !
hmﬂm-ammw i L
2 M6 Toyars Motoe Salea, 115 Ine,

CHOOSE YOUR
PLEASURE.

From the Standard Bed to
the SR5 Xtracah, Toyota
gives you a load of choices
lower a dozen 4x2 modets
alone, including the oaly
Long Bed Xiracab available,
Options? Your pleasure.

THE NUMBER ONE
TRUCKS FOR PAYLOAD
AND PLEASURE.

The Toyota Standard Bed packs the biggest standard payload
in its class. ... 1640 lbs" But Number One carries more weight
in & lot of areas. Since Toyota introduced the whole idea of
sport trucks years age, they continue to lead from strengths
ke the SR5% standard 116 hp 24 liter powerhouse .. . to the
only gas-turbo truck in any class. Small wonder Toyola Trucks
are number one in compact truck sales” and owner satisfac.
tion."* More payload. More pleasure. And more.

Get More From Life...
Buckle Lip!

“connask 1OYOTA
MORE!
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Motorsports

BY STEVE POTTER

The shape of sports cars

w‘nun auto racing was
just getting started in
the late 19th century, no one
built special racing cars. The
companies involved in racing
raced what they built, or
used motorsports as a prov-
ing ground for cars they
planned to sell to the public,
O course, 90 years ago the

| automobile wasn't a practical
| means of transportation, and

most cars were playthings or
“sports” cars.

Today's racing sports cars
are very far removed from
road cars amd are called
Sports/Prototypes.  Proto-
types contest the interna-
tional World's Sportscar
Championship (WSC) and
the International Motor

| Sports Assn, (IMSA) Camel

GT series in the 1.5,

In a purely mechanical
sense, prototypes are more
closely related to the single-
seat, open-wheel racers that

| March and Lola build for In-

dianapolis than to any pas-
senger machine that ever
rolled off an aszembly line,
Indeed, March and Lola

build prototype sports cars.
This new breed of racer
doesn't reprezent the shape
of any machines we're likely
to be driving down the high-
way soon. But Sports/Proto-
types do have full envelope
bodies with fenders over the
wheels, a full windshield and
a roof over the driver's head.
The driver gits on one side of
the car, with room—at least
in theory—for a passenger,
A prototype has headlights,
windshield-wipers, a self-
starter, a (2-way) radio and
even special provisions for
driver cooling.

These exotic cars can't use
air conditioning. Instead,
most drivers fight the 135°
cockpit heat that builds up
during a race with a “eool
suit"—a vest and cap, worn
under the coveralls and hel-
met, that circulates ice wa-
ter from an insulated chest.

Although they look alike,
the cars that race in IMSA's
Came! GT series are guite
different from those run in
WaC events like the 24
Hours of Le Mans. Until five

years ago, prototypes had
been banned from world-lev-
el sports car racing in favor
of highly maodified produc-
tion cars, such as the 911-
based Porsche 935, But the
interest in sports car racing
in Europe had been waning,
even as it grew in the U5
In 1981, the Paris-based
Federation Internationale
de Sport Auto (FISA) wrote
new rules that permit-
ted prototypes.

The FISA rules
were simple.
They set di-
mension and
weight specifications
for the chassis, but permit-
ted any engine configura-
tion—with one hook. A car's
fuel consumption was limited
to 100 liters (about 28 gal-
lons) per hour. In theory
that meant the most efficient
cars would be rewarded with
the lowest lap times, Most
European automakers
voiced their approval of the
FISA rules.

On this side of the Atlan-
tic, IMSA President John
Bishop said he was afraid
that the FISA rules, with
their open-ended engine reg-
ulations, would raise the cost
of competition to a point
where few of the private en-
trants who make up his field
could afford to compete. He
came up with chassis rules
that were similar to FI15A's
with one significant differ-
ence. IMSA required that
the driver's feet not extend
in front of the car’s front
axle, to provide crash pro-
tection. In addition, IMSA
came up with a complex en-
gine formula that factored in
engine size, cylinder-head

Porsches [Nos. 14 and 16) and Jaguars [44 and 04) mix it up at an IM5A race at Lime Rock track.
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Mazda 757 LeMans entry has a
unique 3-rotor Wankel engine
[top| rated at 444 hp.

configuration and turbo-
charger use, along with a
sliding weight formula.

FISA and IMSA were
never able to resolve their
differences on engines, The
WS and the Camel GT have
become separate series with
dramatic but incompatible
cars, The fate of the two
series since 1981 has been
dramatically different. Al-
though Porsche has been the
most successful maker with
its 962 model, IMSAs seem-
ingly cumbersome set of
rules has promoted close
ecompetition among a number
of different makers, includ-
ing Jaguar, Chevrolet,
Buick, Ford, Pontiac, Nis-
san and BMW. Spectator ad-
missions and television expo-
sure of the IMSA series have
climbed dramatically.

Only Porsche has strongly
supported the WSC, al-
though Lancia and Jaguar
have participated, The WS(C
races have become economy
runs, with drivers feather-
footing their way around the
track. Some races play be-
fore deserted grandstands,

Although Le Mans is still
the biggest motorsports
event in Europe, even that
famous race has lost specta-
tors over the past few years.
This season several top Eu-
ropean teams have decided
to contest primarily the
Camel GT series in cars that
are built to American rules.
Some ohservers wonder how
long it will be before the
WSC simply disappears. M
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§109.98 io $139.99 SALE ENDS
79.90 to $109.99 SEPTEMBEH 15,

=10.00 -=10.00
Lousers avarlabbe 1o 1 most

Regular price
Sears sale price
Less mail-in rebate

Your Cost
After Rebate

domestic & import cars —

incleding rear wipers, fasthacks, lifthacks.

Sears has available EVERY LOUVER MANUFACTURED by
America’s premier louver maker Call 800-223-7889to check
part number for your car. (In California, call 800-225-7889.)
Louvers can be ordered at any Sears Catalog Desk in a retail
store or Sears Catalog Sales Office in person or by phone.

Look hot, be cool! The Interpart
Louver adds ctass to any car. Sophis-
lity com-
h':ge to m:nd “#ust“ addltl;:m to

the beauty and performance of any
fastback or h - Aluminum

tnife, small
rem:h gmﬂsu and masking
: nge

cleaning.

tbp'allnwé easy wmduw

SEARS/MR. GASKET

$1 0 REBATE COUPON $1 0

l nFF onany Mr. Gasket/Interpart Louver oFF

I Attach product part number and Mr Gasket addmess from package,
original cash register receipt or credit card invoice. Fill in your name and
l address. Limit: one rebate per family, Allow 6-8 waeks. Mail by October 31,
1986 to Mr. Gasket, PO. Box 29187, Parma, OH 44129, Valid on
l Sears/Interpart Louver purchases o September 15, 1986,

I Mama
i Addrass

I City/ State/Zip e
Redemption Vaiue 1/20¢

SEARS =l zzw=
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BY NORMAN

MAYERSOHN

Mu.-m:nj_rl'nl relation-
ships with any sort of

vintage machinery always
turn into confusing affais.
vohicles  hecome
zuch a labor of love that
you're afraid to take them
anywhere, and to purists,
the modern-day replicas are
nothing but counterfeits,
Then how about a new/ald
confipuration? From Amer
ca's first bieyele manufactur
er, Columbia, we'll ze¢ a
summertime reissue of their
classie 1952 Five =
perb. A run of H000 REX5
modlels will be built on the
original 25-yvear-old tooling
Hack when the Five Star
was intraduced as a deluxe
offering in Columbia's Mid-
century line, it was right up
to date with contemporary
styling touches like a swept-
frame tank, stream-
lined headlight and o oat-
ing-action spring fork. The
redssue model will be slightly
different due to the demise

Restored

Btar =

hack

Columbia RXS is a reissue of 1952 Five
Star model, bullt on the original tooling.

af some original component
suppliers, but the
:I|'.l|--:'I'I'H]rl-r.liljrlrI'|] I'fl'il.|i|_'-.
that iz shown above will re-
quire & sharp eve to be dis
tinguished from the real Me
Ci V.

Sold originally for around
80 and now fetching up to
1500 in pristine  shape,
vou'll have to say that the
109 price at your local deal
er of the RX5 is the opportu
nity of a lifetime,

A vialuable resource for
enthusiasts and collectors i
the friendly Antigue/Clossic
v .||'|'-'| News (PO, Box
10449 Ann Arbor, M1 48106,
ginee. it the
field. For those more in-
clined toward motorized
machinery, we suppest

lonk tnto CHd Tinee

ETEED

covers ';'L'|'|!I|t'

\
Cyeles (8280  Janes
Ave,, Suite 222A-
1 TiMd, 1|n"|-l.|1rl|."i||§:|', i[

60517}, Both publications are
enthusiast-produced
print classified sections.

A

Beginners’
bargains
There's no way a long
titne motoreyele rider
can find fault with the
VALY iof rnl|;tl'. '"
showroom  offerings,
but there are very few
|
the berinner level,
Suzuki and Yamaha
have both introduced
bargain-priced bikes to rem
ey this situation. The Sav-
age by Suzuki is a straight-
forward cruiser-style  ma-
chine with a 63%ec single

Interesting mi

Ty i||||||'|' tnumpery  engine,

For riders starting out, it
offers the simplicity of a 4-
specd pearbox and the ma
neuverability  that  ecomes
with a 360-pound wet
welght. Seat height is 4 low
:1“ i:l.. il]lll |||iLi!'I':I'I:i'.|'I'i'I' :'Iil."
been simplified with Suzuki's
first applieation of a quiet-
running belt final drive,
']'h-' th'l]*'i*}“.‘- H'irll.[ {H ||‘:E'

cake, though, is the price
just 81999 Lest vou think
that makes the Savare o few
vears behind the times, eon-
steder this: it has a vibration-
guelling counterbalancer, 4-
valve cylinder head, front
dise brake and an electrie
Slarter.
Yamah
more  sophisticated
blape, but onee agam that
price tag—S23909 makes it
irresistible. For vour maon-
8y, von opet oan oair-cooled

L F ' .
s Hadian 15

898-er Four, G-speed trans

The Savage is a bargain at 51999,

misston and dual dise brakes
at the front end. Cost of
manufaeturing has been held
down by picking through the
parts bins and hfting the en-
gine from last year's o [
madel, full eradle frame from
the 5500 Maxim, and body
pieces from the Fazer,
From our rde at Califor-
nia's Laguna race
course, 1t was dapparent that
the Radian will deliver far
mareg the spec shpet
promizes Nonadjustable

firomt suspension and a sim-

Py | 20 |

Fllr' twin-shock rear end are
much like the machinery of a
decade ago, but eontinual re-
firement has brought them
1986 levels.

Up Lo acceplabd

Radian and Savape both
have to be examinad in the
warm light of history. Nei-
ther machine 12 the leading
edge in technology, but both
are competent, well thought
out and rewarding to ride.
When vou factor in the rise
in prices and the recent fall
of the dollar’s value, though,
hoth stand out as meredible

[
DEIEaIns,

Radian at speed on the Laguna 5eca racetrack: A thoroughly
wonderful Yamaha Four with an entry-level 52399 price tag.
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GUARD

NOW HIRING.
PART-TIME.
UP T0$27000.

r.ﬂur National Guard, P.0O. Box 6000, Cliften, N] ﬂ?ﬂlﬁ_l

I
| name ke |
I {Please Print} l
| ADDRESS |
: CITY STATE ZIP :
: PHONE BIRTHDATE :
| occupation |
| . ... ... ... .d
Here's the deal. trical power production, muni-  job right now.
You agree to serve withustwo  tions loading, surgical services, To find out if you qualify,
days a month and 15days a year. fire protection and more. contact your local Air Guard
And you may qualify for Train towork incritical ~ recruiter, call 800-638-0936%, or

up to $27,000 in educational specialties. And, depending on  cut out the attached coupon.
benefits and bonus money. All  the specialty you choose, you And cut yourself in for as much
on top of your regular Guard pay. may qualify for up to $27,000 as $27,000 in benefits. Inthe

Just pick from a special  in benefits. Air National Guard.
group of technical fields that Plus, you'll pick up sKills e e e oo Hawai, and the

mdlldE'S CUH‘IIHUI]]CEIH{]I'IS elec- you may use to l,a_'[']_d a G“ha]-] Fmﬁcﬂﬁ;ﬁ? Requirements, and Amounts ane

thout netice.

ional Guard =
Al' "at GUARD

Americans At Their Best.
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When considering a stove or fire-
place insert, it's difficult to know
what features are important. At
Consolidated Dutchwest, our
approach to your concerns and
questions is very straightforward.
We build our stoves without
compromise. All the important
features are built-in so they will
be there when you need them. We
start with safety. Each unit ex-
ceeds all safety standards. All
modr:ls. including every fireplace
insert, are clean iuming an
em Inf:,r the latest catalytic tech-
nology. To very safe operation we
efficiency in a 100% cast-
iron, airtight design with precision
controlled combustion. Using our
stoves, customers consistently
report fuel savings of 50%, 70%,
even 90%. You too can expect
exceptional savings.

Wood & Coal

Burning Capabilities
Beyond having a safe and efficient
design, our stoves and fireplace inserts

el flexible—able to burn wood

and coal equally well. Conversion from
one fuel to the other is easy, taking
barely a minutes time. Many of our
customers never burn coal, but the
flexibility of design which is essential
for coal burning creates the best possi-
ble environment for burning wood. An
ashdrawer—a requirement for burning
coal—is e;xtrer::? helpful for wood-
burning. It mnke-s ash removal quick,
easy and near, and lets you clean your
stove even while the fire is going. The
primary air—located beneath the
firebox for coal burning—makes fire
starting with wood very fast. Even wet
wood starts with our direct primary air.

Our most popular models provide both
radiant and convection hear. Heat is
egalitarian. It radiates in all directions,
including the less productive ones—
bottom and back. Our convection
systerns channel warm air from bottom,
back, and top through unobtrusive
vents on the stove front.

All Cast-Iron,
Airtight Construction

Owur cast-iron stoves are carefully buile
from pure, virgin gray iron. They are
airtight to the point that even our
srnallest stoves can hold a fire through
the night. With coal, the burning
times are even longer. All models have
polished cooking tops. Most load from
front and side. Ceramic glass windows
are stantard, as is a screen for open-
hearth burning.

Federal Period Styling
While concentrating on function, we
haven't compromised on appearance.
We've employed the simple clear lines
of Federal period architecture (1810-
1830), as elegant today as they were
rhen. to create a unique and beautiful
pattern of raised lines and arches. Our
distincrive pebble finish and solid brass
trim highlight the classic styling. Our
stoves will frequently be sited in living
rooms and we've gone to great lengths
to assure they belong there. Those of
you who eventually own a Con-
solidated Durchwest stove will find it is
not only an exceptional performer, but
an elegant addition to your home,

Free
Corn

Catalytlc
Combustor

To encourage everyone to take
advantage of the most important
advance ever in the technology
of safe, clean woodburning

we are giving away a free
Corning Catalytic Combustor
with every stove purchased this
season. A combustor can
increase the efficiency of
your stove as much as 50%,
while reducing crecsote build-up
and pollution 90%. It's a must

for clean, safe woodburning. With a

Convectinh

Air Inket

Consolidated Dutchwest stove, it is yours free.

'\'fl W

1-800 225-827 7
1-800-722-5556

{In Massachusetts 617-747-1963)

'mu will receive our free 76-page color
Stove Catalogue, "The Stovebuyer's
Guide,” our Installation Planner, pricing
and details on our Free Corning Catalytic
Caombustor offer!

-

CATALYTIC
COMBUSTOR

-
Convection
Air Outlet

Ceramic Glasa
Wiindown

WRITE OR s
CALL TODAY [ o—t U

FOR YOUR [ s N——
FREE | ISR - |
INFORMATION [0 i g S8
PACKAGE! bt : w

A Complete Unit

We don't believe in options. Too often
they mask essential features which
must be purchased to make a stove
useable. Our list of options makes

uick reading. A Corning Catalytic
%oml:nusmr—nﬂ'emd free with the pur-
chase of any stove or insert—reduces
both crecsote build-up and pollution
as much as 90%, while increasing
overall heat output by almost 50%; a
100 cfim dual speed fan (standard on
inserts) to enhance natural convection
airflow fivefold; decorative brass rails,
and flue adapters. All else is standard,
with these elegant, high-efficiency
stoves and fireplace inserts,

[ e ———
Send me my
Y free information |
eSI package!

| I plan on purchasmg a stove:
[ within the next 60 days O in the next & months
I Oin the next year Clin more than one year

I O uncertain

l Name

|
|
|
I
| Addres |
|
|
|
|
|
|

I City




Science

y do you go to the

movies? 1 go to have a

good time. Dont educate

me, Don't preach to me, Just
make me feel good.

The only time I break this

hard and fast rule is when

when it seems to be science,
Then [ become very eritical.
I1s the seience for real? Is the
fudge factor so heavy that 1
can't swallow it?

Two new releases use sci-
ence as the subject matter.
“The Manhattan Project”
and “Space Camp,” both
from 20th Century Fox, are
very entertaining. Now,
let’s talk science.

“The Manhattan Project”
(TMP) iz directed and co-
written by Marshall Brick-
man, co-guthor of the Woody
Allen 1970s science-fantasy
“Bleeper.” TMP presumes
that a 17-year-old high
school student ean steal fis-

the subject iz science. Or |

In “Space Camp,” teenagers are accidentally launched Into space.

sionable plutonium from a
secret location. Actually, in
the mid-1970= 14 ounces of
plutonium were reported
missing from the American
inventory, Some newspaper
reports have suggested the
CIA slipped the plutoninm
to Israel or South Africa. So
plutonium might get siolen.
The teenager, playved en-
gagingly by Christopher
Collet, then builds an
atom bomb in his base-
ment. He will enter
it in a science fair.
Interestingly, the
1970= brought us a
celebrated case in
which a collepe stu-
dent wrote a paper
on how to assemble
an A-bomb. It was
g0 aceurate that the
federal govern-
ment sought to su-
press the article.
So, a bright student

20

might very well assemble an
A-bomb in a basement, The
equipment used to build the
bomb in TMF is a bit unbe-
lievable, For instance, a
small quantity of plastic ex-
plosive is to be used as a
fuse. But the concept behind
the film is believable enough
to carry the movie to its
exciting conclusion. Go see it
and find out for yourself how
it all ends.

“Space Camp,” made by
ABC's Leonard Goldberg, is
get in the real-life Space
Camp in Huntsville, Ala-
bama. The real camp sits
just outside NASA's Mar-
shall Spaceflight Center.
For $400 a week, teenagers
from all over America get to
play with NASA simulators
and other equipment, They
even build and launch minia-
ture rockets. What the kids
in the real Space Camp nev-
er o is get inside a ready-to-
launch NASA vehicle.

That's where the movie
challenges the imagination
perhaps a tad too much.

In "Bpace Camp,” a team
of kide gets launched acci-
dentally into space. 1 was at
Marshall Spaceflight Center
when the seript was being
discussed among NASA offi-
cials, and they told me that
HUI"" £ IHHI‘I{']‘! ;F T'i"l'l'lﬂtFl_'\?
possible in some  eircum-
stances. But not at the Space
Camp or the Spaceflight
Center,

That thought nagped at
me as | pored over the story
line for “Space Camp."” 3till,
Kate Capshaw and Tom
Skerritt are fun to wateh.

¥

Teen star assembles his own atomic bomb.

Rice diet for jets

Lockheed-Georgia
neers are working with sub-

contractors to develop new |

aluminum alloys called Metal
Matrix Composites (MMC),
The materials are lighter,
stiffer and stronger than tra-
ditional aluminum alloys.
The strength comes from sil-
icon carbide “whiskers”
made from rice hulls. By
varying the amount of whis-
kers in the alloy, the engi-
neers can vary its strength,
The rice diet may be given to
experimental airframes in
the next two years,

Cold truths
Something really cool is go-
ing on at the University of
Florida campus in Gaines-
ville. They're building the
world's largest ultra-low-
temperature physics lab,
When the construction is
over, physicists will be able
to cool materialz down to
one-millionth of a degree
above absolute zero, about
459" below zero Fahrenheit,
Cooling any material to ab-
solute  zero  theoretically
brings the atoms ingide to a
halt. At near absolute zero,
atoms can be studied in ways
never before attempted,
Very sensitive radio receiv-
ers are expected to be the
first practical payoff of the
new laboratory.

In case of
emergency

More than half the deaths
that oceur in hospital emer-
gency rooms could be pre-
vented if those who call for
the ambulance knew how to
handle the emergency until
the medics arrive. That fact
emerged at a medical confer-
ence held at New York Hos-
pital. After the conference, |
came upon a helpful little
booklet called Ewergency
Care—Helping You Take
Care OF Yourzelf.

The 15-page guide tells
you what to look for, what to
do and what not to do in a
wide range of emergencies,
To get this booklet, send $1
with your name and address
to St. Agnes Medical Cen-
ter, Dept. B.G., 1900 South
Broad St., Philadelphia, PA
19145. M

engi- |
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$395° 128K Apple $395%
Compatible Computer

The moment you buy it the Laser 128 computer is compatible with virtually all software for the Apple® II,
Apple®lle, and Apple®llc. All the equipment is here. Plus the Laser 128 gives you the features Apple® forgot.

® 5%" Disk Drive ®* Additional Disk Drive Interface * Serial Printer Interface
¢ Parallel Printer Interface ®* Modem Interface ®* RGB 80 Column Color Interface
* Mouse Interface ® Hi-Res Graphics ®* 32K Rom * 128K RAM * Expansion Slot for
Apple® Peripheral cards * Battery Pack Interface ®* Numeric Keypad
Limited time only © Programable Function keys * Carrying Handle

*Free Magic Window lle Professional
Word processor ($149.95 Value)-:::-

T eHome

e[
A.::l:: Izﬂ:‘m s *Business
§1500,00 e
| 2TTYTTIT T i *90) Day
commters . |FYTTITTTTTITITIIAT | Warano
G ozt
L k# ¥ l :J Free Trial

This is the best computer buy in the U.S.A. You get the complete Laser 128 computer with all the features
shown, Plus for a limited time only, you get the Professional Magic Window lle Wordprocessor all for
only $395.00. We have tested this machine with over 500 software titles from our comprehensive catalog
and the Laser 128 runs them all perfectly. (it even runs Appleworks®) This is a must buy for new and old
computer buyers. List $648.95. Sale $395.00. . <.ie

Accessories list  Sale
Cantronlcs cable (for Centranics Frlntlr:l cin e 32995 51995 e Disk Drive. . ... inniiniiaiines riovans $299.95 1993
Serial Cable (for Modem hookup) ............534.95 $19.95 Professional Analog Joystick ............... .§39.95 $19.93
%" B0 Column Hi-Res Green Munlln-r ........... $199.00 $359.95 RGBE coble (RGB Monitor hookup) ............. 52495 319.95

Apple and Commadare are regiitered irodemarks af Appie © In. el € diare Busingss Machings inc. respeciresly

Add $10,00 for shipping, handling, ond insurance. Illinois residents pleoss odd c

6 % soles tax. Add 20.00 for CANADA, PUERTO RICO, HAWAII, ALASKA, m reﬂ
APO-FPO orders. All orders must be In U.5. Dollors. WE DO NOT EXPORT TO

OTHER COUNTRIES EXCEPT CANADA, Enclose Coshler Check, Money Order or

Personal Check. Allow 14 days tor dellvery, 2107 dm.u for phou nrd-u 1 day We Love Our Customers

sxprass mall. Prices & Avallabllity subject to change without 22292 N. Pepper Rd., Barrington, lllinois 60010
VISA — MASTER CARD — C.0.D, C.0.D. unpl'mturdiﬂonlv. 312/382-5244 o oo




“| kKNEW 1 WAS
AFTER THE SECOND
INTO FLAMES. It all started when

my brother, Fred, bought a sight-seeing map from an old man wearing a bone
in his hair. Next thing I know, I'm driving a four-wheeler with a roof made
out of Granny’s kitchen curtains, and we're gunning through a jungle that'd
make Cheetah look like a city boy.

The Wrangler radials are tearing up the mud, getting bored with the
sweet life, when Fred whips the map out of his grass skirt and says, “Turn left
at the next palm tree. Look fora big, mossy rock. Which tells me I
could use a passenger B scat chat ejects, because up ahead is a
big, mossy rock most W X
folks back homewould 8 e
call a volcano. Y '_. 4




IN ABIT OF TROUBLE
PALM TREE BURST

Before I can get little brother out of my lap, old Mauna Loa starts a
lean, mean hula, shooting a gusher of red hot lava two hundred )
feet higher than Freds I.Q. We're looking like steak that’s :
been chicken-fried by a nuke, meaning, ‘Check, plcasa

[ pull a 180 and let the Wranglers say aloha
to a high, rolling heat wave aching to kiss and

make up. We're doing sixty, and the steering wheel’s hot enough
foran Xerating  hen that overgrown pebble blows. Big time. And sends
us flyino over two miles of smiling tourists waving at a UFO.
Dowr elow, the beach looked pretty as a picture until we hit it witha
smack that _ introduced Fred to his seat belt and left him with a bad
impression. . he jeep was still smoking, but the Wranglers didn’t stop
tosa”  otch. They cruised across that pearly strand right up to the hotel

lot where I slipped the wide-eyed attendant a five and
asked him if he'd be kind enough to put out
the roof before he parked her.

Now, some natives will tell you that
: Mauna Loa means ‘sleeping giant’ and
i wouldn’t know how to blow if mama

gave 1t a hankie. But if you're the

# | kind to give that one the time of day, get
o L yourself some Wranglers. And we'll give you a real

- E - good deal on a map. 99

GOODSYEAR

You either have Goodyear Wranglers. Or you need them.




Car Clhinic

All pumped out

T'u:-. exhaust emissions air
pump on my ‘85 Plym-
outh Reliant 2.2-liter engine
seized at 1500 miles. A new
one the dealer installed (free
of charge as per the emis-
gions  system  5-year/ 5000
mile warranty) has a sticker
on it stating: “Do not service
before 1000 miles."” The
Chrysler-Plymouth service
[ manual says air pumps are
not serviceable, Which is

| right? THOMAS SETLOCK
BUFFALDO, NY

[ Air gt ps arve wol service-

able. What the sticker is try-
ing to say is do wol reploce
the air pump if it mokes
maise during the first 1w
miles. It takes about [0
niiles for vanes in the pump
fo geat, UTntil thew, they may
b noisy as they rotate,

Air punip seizare is wof a
conteinan problem. Usifortae-
nately for you, you got one
that probably wasnt cost
properly in produetion, The
weir ore showld serve beller,
But if it doesn’t, yow still are
protected By that emissions
parts warinnty,

P CAR CARE

BICYCLE

Air loom
| Here's an idea thal won the grand
| prize in a "Tricks of the Trade"
contest co-sponsored by Motor
magazine and Fram. Submitted
by Dave Finkedstain, a profession-
| al mechanic in Ofvette, Missouri,
the tip can help you easily pinpoint
a radiator leak when the radiator
is off the car.
Dave says 1o cul a bicycle inner
tube in hall. Sip each end of the
tube over one of the radialor hose
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necks and tighten each with a
clamp. With the radiator cap tight-
ly in place on the filer neck, shoot
some compressed air into the
inner fube through the air vahve.
The spot where air spurts from
the radiator is the spot of the leak.
it you have difficully pinpointing
the spot, coat the general area
with soapy water and again apply
air. Bubbles wil reveal the exact
location

Demanding

a recount

In vesponse to a gquestion
frone Doug Fowler of Masse-
ma, New York, in the May
‘86 Car Clinic (page 42J, [
deseribed a long, tedious
procedire for Dong to follow
in cleaning pine sap from
fis car finish. Boy, did my
mailbox lood wp with letlers
deseribing “sure-fire, fast-

b acting”  remedies  ronging

Sram plain water to melted
magarine,

Dowg stated that the sap
had beew on hig car for 10 or
11 wmonths. No method he
fried worked, including al-
cohol—usually o viable
method if sop is treated right
awy. He had also tried tar
aid bug remover. Therefore,

I stawd by what [ said—if

nothing else works, wse the
procediure I described.

Caddy oilers
revisited
Here's  more  information

about Cadillae's HT 100 en-
gine. In the May Car Clinic [
suggested that the oil prob.
tem in John Sullivan’s 83
DeVille ray be caused by an
incorreet dipstick. Recently,
{ heard from Clande G, Me-
Kinney of Fort Myers, Flor-
wda, who was having o stmi-
for oif loss problemn (one
guart every 70 miles) with
hix ‘83 DeVille.

A new dipstick didn't rem-
edy the siltuation and the ol
loss was not due to overfill-
ing or ohvions lenkage, 5o
Claude’s HT 4 100 was disas-
sembled. It wes found that
the ends af the rings on each
piston lined up with each
other, providing a chonnel
Sar oif to leak into the com-
bustion chambers. The me-
chawmic who did the job told
Clawde he had heard a ru-
mor that the robots assem-
bling some of the HT j1ous
factn't been prograweed to
offsel each ring 45° from the
other, which is wecessary o
prevent oil leakage. Onee the
rings im Clowde’s  engine
were resel, his ofl conswmp-
Hon drr)lr.lpﬁf to less thaw o
pint in 2000-plus miles of
driving. Rumar or wot, con-
gider this possibility if the
reason for HT §1080 odl eow-
siomption elwdes you.

- Huu-:ln

authority

I awn a 1984 510 Chevrolet
pickup truck equipped with a
despeed manual  transmis-
gion.  The truck went
through three new clutches
in itz first 5000 miles. The
triuck has now been driven
30,000 miles and I still can't
let out the clutch without
having the vehicle shake and
jerk like there was no elutch
at all. Other owners of 310s
have told me they have the
same trouble. Is there no
sojlution? K.I) GRAHAM

FARMERS BRANCH, TX

There may be. The first thing
to do is make sure no oil is
feaking from the rear main
bearing, If it is, oil could be
getting on the cluteh lining,
which would eause the cluteh
to chatter,

If there is wo leak, then
gou'll have to try installing a
wew elufch housing. Some

improperly maoachined hous- |

ings got put into Chevy pick-
wps early in the 1984 produe-
fion run. Hove a mechanic
check runowt of the clutch
houstng

transmission |

mownting surface with a |

dial indicator mounted on
the flywheel, A reading of
greater than 0.020 in. sig-
nals o clutch housing that
showld be replaced, It's a
good tlea to check runout on
the replacement housing,
fon, before the mechanic but-
fons everything up.

Now that your truck is no
longer covered by warranty,
hawving Chevy pick up the tab
Jor a new clutch housing

miay not be easy. Hopefully, |

pou saved the repair orders

fo show you've been having |

trouble since the fruck was
new, [f yow get no satisfac-
tion from the dealer, contact

the zome rep and then Chev- |
rolet in Warren, Michigan. |

If you get nowhere, go to the
Better Business Bureau's
Autoline arbitration service.

Deceiving

dAppearance

I have an '86 Maxima and
wolld like to change the il
and oil filter myself, but Nis-

san won't let me—I mean | |
can't get at the filter. There |

{Please turn to page 26)
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Motorcraft races with success on Sunday
to give you dependable performance every day.

Motorcraft quality parts are tested on some of the world's toughest racetracks on
sunday, so you're not tested during the rest of the week.

High-performance racing cars that generate about 600 horsepower demand tough,
guality parts. So does your car. And Motorcraft spark plugs, filters, batteries and motor
oil help deliver top performance on the racetrack on Sundays and on the highway every
day of the week.

Motorcraft quality parts have been installed as original equipment in more than 35
million Ford, Mercury, Merkur and Lincoln cars and Ford light trucks. But no matter
what kind of car or truck you drive, there's only one logical choice. Quality Motorcraft
parts from Ford—so you'll know you're getting reliable onginal -equipment quakty
replacement parts. Race-proven parts. Trustworthy parts. Motorcraft, of course.
Quality parts for all makes of cars and trucks

Motorcraft from Ford - '

Buckle up—logether we Can sove lves




CAR CLINIC

{Continued fromm page 25

are parts blocking it. Can you tell me
how to do this job? BILL HANZAL
HAMPTON BAYS, NY

Sure, If your Maxima is equipped with
automatic transmission, the shop wan-
werl sys to gef the vehicle up in the air—
that is, with the four wheels on romps
or jack stands. The car has o be level.

You'tl notice a flexible exhaust tube
itttached to the header pipe. Remove the
twn holts and wuts holding this tube to
the header and bend the tule aside.

Now, remove the heat shield covering
the pover steering pressure switel, ft's
freld by two J0-mme bolts, You're now
able to reach the oif filter. To remove if,
wse a cap-type oil filter wrench and bar,

If your car is equipped with manual
transmission, the manual says there's
amn additional step. After removing the
heat shield, take off the control and
support vods from the transmission fo
get af the oil filter,

Can you do the job without removing
parts? Some mechanics place a Vein,
universal swivel joint and a 3-fi, exten-
sion onto the cap-fype oil filter wrenck,
then snake thizs contraption wp foward
the filter. If the heat shield gefs in the
wagy, they temporarily bend it aside.

A little

dab’ll do ya
Engineers at the Victor gasket division of the
Dana Corp. pass along this tip for installing
head gaskets on many imported car en-
gnes, which do not have dowel pins to hold
the gaskel in place. As a result, the gasket
| often s¥ps out of position while the head is
baing installed. This can make for a real long
afternoon. Two small dabs of ATV siicone
gasket malterial, applied fo the block side of
the gasket where it won't interfiere with oil or

L

b TWACH DABS
F OF RTW

water passages, wil hold the gaskst light.
Apply RTV sparingly and spread it in a very
thin film. Put the gasket on the block and let
the RTVY cure for 15 minutes.

Throws down
a challenge

I just bought a eream puff '83 Olds 98
Repency sedan (5-liter VB). It's been
driven 25,000 miles and iz perfect in
every respect but one. It has to be
cranked at least 30 seconds before it

gtarts in the morning. Once it gives that

ghot, it starts at a touch the rest of the

day. The guy [ bought the car from says

it's always been like this. I hope this
i=n't too difficult for you to solve,

BOB STUART

DELRAY BEACH, FL

24 hour OLD SPICE deodorant
works so long, you'll say
s0 long to your usual stick.




Hnw to Tow With Today’s Gar

_and save up to’15at U-Haul

IS S EEEEEEEEEE

2 NOW SAVE UP TO $15

@ This coupon is good for 5 off th price of a hilch, & ransmis-

@ Sion cooled and a Suspension SyEm (515 Maamum qsooum,

" offar expirgs 12/31/B6), Its all @ your noarest U-Haul Cenler
Lok in the White Pages under Li-Haul. Wire for a FREE HITCH

B GUIDE: HITCH WORLD, Dept PM, PO Bax 21503, Phoenis,

B 2785036 Limit one COUPON par Cusiomar

o s ll

PMBES

mmmm at your umc-m

The problem may be cansed by a carbu-
vetor that has an internal leak. Yol
may not be able to stop the problem
without replacing the carburetor. But
before doing that, check the following:
B Some Rochester 4-barrel carburetors
have a plug in the bottom of the float
bowl that is prone to leakage. Kits are
available that replace this press-in plug
with a tight-sealing threaded plig.

B Be sure you have the correct fuel
filter for the carb and that it isn't in-
stalled backwards. If it is, fuel tank vacu

s can siphon gas out of the earb bowi
B Test the fuel pump to see if the
problem is being aggravated by a weak
pump. Fifteen seconds of cranking
should show if the pump is developing a
minimum vacwum of 15-in. Hyg. Fif-
teen zeconds with the engine idling
should indicate if the pump is deliver-
ing a mininwm half pint of fuel and iz
developing a minimum pressure of 5%
pounds per square inch. If the pump
Sfails any of these tests, replace 1t

m [Update old carburetor parts. A few
parts originally used were modified by
Olds to improve starfup and reduce
carburetor heating and resulting fuel
evaporation. Ask the quy who sold you
the car if he had them installed. They
are @ choke coil and cover kit (part No.
17110646) and a new carburetor base
gasket (part No. 22508038).

POPULAR MECHANICS & ALIGUST 1985

8 Check the floal level. Depending on
the carburetor part number, it showld
be e or e in. £ Y in. Consull the
service manual to gee which spec ap-
plies to your carburetor,

8§ See that ignition tHming is to specifi-
cation.

8 Make sure you're using proper
starting procedure. According to the
book, this iz to press the accelerator
pedal to the floor and release it before
turning on the ignition. If ambient
temperature is zero or below, or the
ear's been standing idle a couple of
days, press and release the accelerator
pedal three or fowr times, Then, with
your fool off the pedal, twrn on the
upnition and crank the engine for a
maximeem of 15 seconds. If the engine
doesn't start, waif 10 seconds and try
again,

That's what the book says. I suggest
that if starting remains troublesome
and the one-accelerator press doesn’t do
a thing for you, apply the zevo-degree
starting procedure at all times. If it
works, you may have avoided the cost
Jor a new carburetor. ™

DO YOU HAVE A CAR PROBLEM?
Just ah Meort mlowt #. Seid yowe gueestion fo e
Car Clivie, Popular Meckawics, &8 West 57th 8¢,
New Ford, NV towrs. While fetters conwd be
auesrrwred andieiondfy, peoddeis tf aoe of gener!
fwterest wit! be discwssed fn the cofauin,

SERVICE TIPS
B GM says thatl a spark knock in an ‘84 or
‘85 modef with 5-liter engine which isn't
cofrected by “normal diagnostic proce-
dures” may be elminated with new spark-
plugs. They are AC R43CTS (part No
5613810)—a colkder heat range plug than
the AC R44TS or AC R45TS plug originally
recommended for these engines. Set gap
to 045 n.
u Before your Lincoin dealer tells you he
has to replace air springs in your 'B5 or '86
Mark VIl or Continental because they're
losing ak, think “temperature.” Is a¥ loss
occurrmg only when the car is parked in an
area where ambient temperature is 30° or
less? If so. the two small O-ring seals on
alr spring solenoids may be
Have new 0-ring seals (part Mo, EAL‘r-
5312-A) nstalled as per lechmcal service
bulletin (TSB) B6-7-4.

request for service manuals, you can
phone in your order lod-free using Visa or
Mastercard. Dial 1-B00-325-0517; in Cali-
fornia, cal 1-800-641-8317.

® Oldsmobile owners who want a shop
manual for their car can gel them from

Lansing Lithographers, P.O. Box 26128,
Lansing, Ml 48909, as we said in our May

Car Care Guide (Be A Bookworm, page
| 147). However, the prices quoted in the
| article are for ‘86 modeis only, So don't

send a check: RBequest Lansing's order

® Missan says o get a quick responsetoa |

| form for your mode! and year by writing to
| them first,
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BY WADE HOYT

Strife in the fast lane

L e—

depends on who you ask.
Most people give the nod to
Chevrolet's Corvette. But
not  Donald Hackworth,
| Buick's General Manager.
He claims that honor for the
Buick Regal Grand National
and its high-tech turbo V6,

If you're talking about top
speed, it's no contest: the
Vette will top 150, and the
Buick is limited by its en-
gine-control computer to 124
mph because its tires are
rated for “only™ 130 mph.
But if vou're talking aceel-
eration, vou've got a real
horze race!

When you test prototypes
at a company track with a
team of engineers standing
by to make adjustments,
anything ecan happen. We
wanted to test these carsina
real-life situation, to see
whether the bulky Buick,
even with 235 hp, could out-
accelerate the sleek Cor-
vette's 230-hp V8. So we

BEST TIMES [in seconds)

Battle of the gear ratios: Can a Buick really out-drag a Vette?

whn makes the fastest |
car in America? It all

took three cars to Raceway
Park in Englishtown, New
Jersey: a pair of Vettes (with
manual and automatic trans-
mission) and the HRegal
Grand National (which only
comes with automatic).

We asked for “real-life”

and we got it: The weather

was warm and humid, with a
steady headwind, just about
the worst possible combina-
tion for dragstrip times. The
dealer had tried to advance
the timing on the stick shift
Vette and suceeeded only in
fooling the computer, 2o the
engine misfired at high rpm.

The automatic Chevy easi-
ly out-dragged the Buoick
across the entire speed
range, except for one little
blip at (-60. We ran the test
over and over, and each time
the Regal zapped the Vette
at &0 mph! One explanation
is that the Corvette stays in
low gear until 5600 rpm—far
past its power peak. But
good aero helps the Vette at
70 mph and above,

Yi-MILE  Yi-MILE

0-10 0-20 0-30 0-40 O-50 O-60 O-TO @-80  TIME SPEED

BUICK 0685 140 225 3.30 460 580 830 11.30
VETTE 050 1.35 210 325 460 590 8.15 1040

28

14.68
14.47

81.09
96.55

Havelgota

question for you!
What modern car was known
as The Goat? Who builds a
car called the Camargue?
What Russian made great
contributions to the world of
high-performance automo-
bilez? What does the Al
stand for in A.J. Foyt's
name? What year did the
Ford Model T have 4-wheel
brakes?

If you can answer these
and thousands of other ques-
tions about automotive his-
tory, racing, technology and,
yes, trivia, you'll be a whiz at
Auto Trivia. The game is

fun for two to 10 car nuts.

| available for $24.95 from A-

T West, 1170 Harding 5t.,
Escondide, CA 92027,
(Answers: Pontiac's GTO;
Rolls-Royee; Corvette de-
signer fLora Arkus Duntov,

| Anthony Joseph; never.)

One-volume
bet-settler

Want to settle a bar bet or
Just review last yvear's ex-
citement? Awto Ruocing/
UUSA—The Year In Review-
Val. & covers the "85 season
in ARCA, ASA, CART,
IHRA, IMSA, NASCAR,
NDRA, NHRA, SCCA,
USAC, Wo(, IROC, Pikes
Peak, Off-Koad and Pro Ral-
ly racing in words, specs and
photos, including maps of
major tracks. Its 256 pages
measure 3 x 12 in., and it's
$39.95 from HP Books, Box
86T, Tucson, AL B5T03.

Mario Andretti to Dick Trickle
are all In this 256-page volume. [

The Executive Branch of business |

Boardroom s at the back of the
bus in the Zimmer Executive.

The Chief Executive motor-
home lets you take a meeting
on the road. This boardroom
on wheels is equipped with
nine lounge chairs, a galley,
video center and executive
washroom. Aero styling and
Renault front-drive V6 give
it 20 mpg fuel economy. It
costs 369,000 and up, de-
pending on amenities, from
Zimmer Motor Coach, Boea
Raton, FL. ™
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THE BEST
CAREER
CHOICES

START WITH ICS!

POLICE SCIENCES and LAW |
BT ENTORCIMENT

IS INTERNATIONAL CORRESPONDENCE SCHOOLS, pept. Pes7s
smce wn | Scranton, Pennsylvania 18515
CAREER DIPLOMA PROGRAMS
. ASSOCIATE
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Chinic

BY NORMAN BECKER, PE.

e expansion tank on my
hoiler hot-water heating
system is barrel shaped and
measures ahout 12 in, long
with a 12 in. dia. It's an Ex-
Trol tank and has a red plas-
tic insert at itz bottom. How
can 1 remove excess water
from this tank? [ am losing
about one gallon a day
through the pressure-relief
valve. 1 have replaced the
valve and the new one also
leaks. H. PECKER
BROOKLYN, NY

The Eue-Trol is a modern
pressurized diaphraogm er-
pansion tark that iz wsed in
| many hoi-water heating sys-

e

\

o —

Waterlogged tank woes

tems, U5 amanufactured by
Amirol, Wesi Warwick, Rf
028983, The tank's welded-
| steel body encases o rugged
[ NMexible plastic diaphragm
| that separates the wafer
| froam the air charge.

The tank is pressurized af
the factory to 12 psi and the
red insert 18 a cover for the
tive valve used to charge the
tank. The Ex-Trol is smaller
than comventional nonpres-
surized tanks hecouse less
spirce is needed for the air.

Unlike conventional
tanks, where the atv and wao-
ter are nol separated by a
diaphvagm, the Ez-Tral
caninot be recharged once it

Simplified view of
boiler shows the com-
pornents that can lead
to a high-pressure sit-
uation if they mal-
function. They are the
pressure-reducing
valve, the tankless
coll and the expan-
sion tank.

becomes  walerlogged. I
must he replaced.

A discharging pressure-
relief valve (assuming the
valve izn't foulty) indicates
high pressure in the boiler,
the cause of which may not
be the expansion tank alone.

It can be caused by a mal-

| functioning pressurve-reduc-

ing valve that steps down
ineoning water pressure be-
fove it enters the boiler,

Also, if the boiler is used | .
| Af one of these require-

to produce domestic hot wa-
fer, then the cause may be a
leak in the fankless coil. ['n-

fike the waler in the rest of

the boiler, its pressurve isn'l
reduced. A leak in the enil
will introduce Righ-pressure
water into the bailer,

A waterlogped expansion
tank or malfunctions in ei-
ther af the other twa conpo-
nents can cause a high-pres-
sure buildup 1n the boiler,

To delermine if the tank is
walerlogged, remove the in-
sert and depress the fire

valve. If water shools ouf,

the tank iz waterlogged. If

air comes oul, the tank is not

waterlogged and the problem |

is probably caused by o
faulty  pressure-reducing
vialve or tankless coil.

Attic vent specs

In the Feh, 86 Homemoners'
Clinie (page 24) vou men-
tioned in your discussion on
attic ventilation that the to-
tal vent 0penin;}; size for an
attic should be Ygath of the
attie floor area when there is
a vapor barrier below the
insulation and Yz when
there is no vapor barrier.

| Would you please inform us

of the source of these fig-

ures?
AC. MACNAUGHTON, P.E.
KING CITY, ONTARIO

The figures are from See-
tion 604 of the Minimum
Property  Standards  Far
One- And Two-Family Liv-
ing Units by the [I.5. De-
partment of Housing and
[rban Renewal.

It states, in part, that attic
ments are intended fo provide
natwral ventilation to redure
moisture and heat buildup
in the attic during the swm-
mer months,

The effective wvent area

should be e of the atiic
{ oor area when Yo vapor
barrier having a lransneis-
sion vate wol erceeding one
perti I8

installed on the |

warn side of the ceiling” or |

S0 pereent of the required
ventilating aren is provided
by vents locoted in the roof ol
the attic al least & ff. above
epqve or corpice vents. The

balance of the required ven- |

i tilation should be by eave or
eoriice vents.

| ments ix wol omel, the vent
arex should he V., of the
atfic floor area.

- Chalky buildup

| The outside of my home is
| covered  with  wood-grain
aluminum siding. In a few
! areas, the bottom edges of
the siding have developed a
white chalk-like substance,
What exaetly iz it? Can it be
prevented?
PATRICK HERMAN
CAMRRIDGE SPRINGS, PA

The chalky substance iz a

fayer of “dead” point pig- |

ments along  the
edges of the siding.

Over time, fthe siding's
paint weathers, developing a
decd pigment layer on the
surface. Particles of dead
paint are washed off by vain
| and accumulafe along Fhe

siding's hottom edges.
| The substance izn’t harm-
U ful but showld be treafed like
axy dirty object. The Archi-
fectural Alwminunm Manu-
Jacturers  Assn.  recom-
mends the siding be washed
periodically with a solution
af Yecup detergent, i-cup
tri-phosphate (such as Soi-
lax), 1 gquart of 3-pereent
sodium hypochlorite (such
as Cloror) and 3 quarts of
e water,

Washing the siding wnill
remove the dead layer and
help restore luster. ™

Ba yowe have & howme-inienaree or

rrparie prodem ! Send o o Homeows-

era” Ofrnee, Popular Mecharres, 224

Wear 7ok S, New Fork, NV fooes

Letters canwel be ansivered fnelivnd-
| wally, but prodlenss of wsde fwlerest

wall b discussed in the cofumn. Foar
| miowe Aowrerepeaie and Beaindenaiee
| hedy, gt PMx Home Care Groade,
[ &2 35 posfimid. Send yonr orderfs) fo
t Popular Mechawies, Hor 1045, Radio
| Oty Station, Newe Vork, NV fo0070

hotlom |
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In just a short time, you can be ready (o
Join one of ihe fastest growing industries
in America... an industry where guali-
fied men are making from $25.00 to
$30.00 per hour... and that’s just for

labor. Parts, engines and accessories add
even tm:rc tan tht prul'ils

Hecause the small engine industry has

grown so quickly, an acute shortage of
qualified Small Engine Professionals exists
throughout the couniry. In fact, it"s nol un-
mu.alrurngmdmllmghumuninbz
three to four weeks behind in the summer
and at least @ week behind in the winter.
When you see how many small engines are
in use today, it's easy o understand why
qualified men command such high prices
— s much as $49.95 for a simple tune-up
that takes bess than an hour!

You get all this Professional equipment with your
course, PLUS 4 H.P. Engine.... ALL YOURS TO

in SMALL ENGINE
service and repair

Start your own money

o

%

65-million small engines
are in service today!

That's right — there are over sixty-five
million 2-cycle and 4-cycle small engines
in service across the U.S5.A. That's the
official count from the Engine Service
Assn,, and new engines are being built at
a rate of one-million per month! With
fully accredited and approved
Foley-Belsaw trainimg, you can soon
have the skill and knowledge to make top
money servicing these engines. Home-
owners and businessmen will seck you
out and pay vou well to service and re-
pair their lawnmowers, tillers, edgers,
power rakes, garden tractors, chain
saws, mini-hikes, go-carts, snowmo-
biles, gencrators, smowblowers, paint
sprayers . .. the list is almost endless.

Hu experience necessary.

You don’t need to be a *horn mechanic’
or have prior expenience. If you can read,
vou can master this profitable trade nght
al home, in your sparetime, without miss-
ing a single paycheck. Lessons are fully
ilustrated = so clear you can't go wrong.

Send TODAY
for this

o ik 0
making business!

w5 BEAT INFLATION!
- Cash inon the
huge demand for
small engine repair.
Work part time, full time
“‘ﬁ right at home- we help you

every step of the way.

You receive trade secrets

and business plans.

We guide you every step of the way,
including tested and proven instructions
on how to get business, what to charge.
how 1o get free advertising, where to get
supplies wholesale. .. all the “tricks of
the trade™. . . all the inside facts you need
to assure success right from the start.

Increased Income

“Fve had abour &
¥EOFS eXpEFience
repairing small en-

gimea. .. but re-
palry were only
mimor, .. uniil |

started the Foley-
Belvaw Course'”

Walter H. Strck
Campbedl, Calitomia |

With our famous ‘learn-by-doing’ train-
ing method, you get practical “hands-on®
experience with specialized tools and
equipment that you'll receive with your
training plus a brand-new 4 HP engine —
all vours to keep !

SEND FOR FREE FACTS!

¥You risk nothing by accepting rhis
affer 1o find out how Foley-Belsaw
training can give vou the skills vou need
fo increase vour income in a high-profir,
recession-proof business of your own.

Just fill in and mail coupon below (or
send posicard) to receive full information
and details by return mail. IN? IT TODAY !

FOLEY-BELSAW INSTITUTE of

KEEP. . .. All at NO EXTRA COST. SMALL ENGINE REPAIR

50965 Field Bidg., Kansas City, MO. 64111

There is NO OBLIGATION and
NO SALESMAN Will Call—ever!

fact-filled

FREE

o e
! FOLEY-BELSAW INSTITUTE 50065 FIELD BUILDING !
: KANSAS CITY, MISSDURI 641 :
1 [ YES, phease send me the FREE bookiet that i
| gives full detals about starting my own business in :
1 all Engine Repair. | understand thare is no abligation 1
1 and that no salesman will call :
1
Tells how you guickly : Mame — I
brain bo be youl pwn hess i
in @ profitable Spasetime §  Address - SR 1
of Fulttime basiness l:d L] 1
¥our awn FLUSWm Gy 1
deuul: nn ||r 1 1 :
NO Tnal Siale Zip -
m““ R e R s e s



Rlppllance

BY STEVE TOTH

| Stingy dispenser

e liguid rinse dizspenser | the bimetal mechanism on

on my 1973 Hotpoint
dishwasher, Model HDA 771,
isn’t working. It stays full all
the time. What controls this
and what can | do to correct
it? GORDON DUNN
FREESND, CA

First, check if the ligud
rinse dispenser iz full of wae-
ter or rinse. With the door
doner and the fill cap off the
dispenger, poke your finger
ora cotton swab into i, Your
finger or the swah will be
covered by water or rinse
when yon pull it out,

I it's water, you'll need to
veplace the washer that seals
the fill eap. If the dizpenser
is filled with rinse, the cor-
reclion is more complicated.

The first step is to check |

the rinse tank inside the
door. Thizs mechanizsm is
heated by two  electrical
leads. It rizes as it's heated
awnd prdls up a rubber-tipped
valve pin, which releases
ringe fliid info the washer.

Unplug the power to the
washer. Open the door and
remove the outer door panel
by removing the tiwa Phil-
lips-head serews at each side
aof the inner door panel.
Close the door, The rinse
dizspenser is af the upper lefl
stde of the panel and the
bimetal is above it

Check the two wires ai-
tached to the bimetal to be
sure they are making good
costtact with the ferminals.
If they arven't, this could ven-
der the dispenser inopera-

TERMIMALS

MECHAMNISH
WALVE

The bimetal mechanism is located on top of the liquid rinse tanik, it
pulls up a valve pin and releases liquid rinse Into the washer.

32

five. Next, remove the two
wires from the bimeta!l and
connect an ohnometer to the
two terminalzs to check for
confiveity,

If there isn'f any continm-
ity, replace the bimetal. If il
tests okay, and you have
good electrical connections,
the problem iz probably o
brroken wive o bad contoct in
either the selector switch or
the timer. In that case, |
auggest thal yow contact o
GE repairman,

The part number for the
dispenser's washer s WD-
EX5021 and it cosis 81, The
bimetal mechantsm is par
No. WD-3 X500 and if costs
about 21 al any GE parls
cender.,

Noisy microwave

I have a 1Ye-vear-old JC Pen-
ney microwave oven, maxdel
No. 5910-00-30. About =six
months ago it began emitting
a high-pitched sound that
could only be stopped by un-
plugging it

The sound didn't reappear
immediately when it was
plugged back in, but it has
repecurred on about four or
five occasions. What s the
cause of the noise and what

can I do to prevent it?
ROMNALD E. RITCHIE
BALTIMORE, MD

You may hove a problem
with the toweh eontrol panel
circuil hoard, which is part
af the electronic control pan-
el assembly on the front of
powr oren.

What iz probably happen-
ing i8 the civcuil in the panel
that controls the buzzer or
gonnd alert has some electri-
eal leakage, This leakage
has eaused the buzzer to emif
a sound at a very low level
but at a much higher fre-
quency than wormal,

The only way fo stop this
annoyance is to replace the
touwch comtrol ponel civewit

board.,  Microware ovens
have potenticlly dangeronus
high voltage  internafly.

Therefore, I recommend you
bring the oven to gouwr local
RCA service company—they
Hee service microwarve ov-
ens, A repair such as this
wne typieally costs approsi-
martely §150.

Leaking
insulation

I have a Frigidaire wall oven,
model No. RB6B-335, serial
No. 47C9%6976P. There is

white  fibrouz  insulation
around the interior oven
light.

When the oven light's glass

cover is removed particles fall

from the insulation into the

oven, Is this matenal ashes-
tos? Is it harmful?

RN ORTMAN

HARTFORD, 5D

The nsulation wsed in
wour overn is fiberglass, ae-
cording to GE, and should
not present a prablem. It's
used because it's ot electri-
cally conductive,

Dyring the 17 years that
your oven has been in use,
the opening and closing of
the oven door has probably
jarred [oose o little of the
fiberglass insulation,

I suggest you vemove the
glags light cover and wipe
around the bulb with a dry
cloth fo pick wp any remain-
ing insulation particles, Re-
place the cover. If any more
mmsulation falls down, i
showld be caught by the cover
aned nol fall infa the oven
ety ™

SERVICE TIP |
You'll get better, Int-free service
from your washer if you keep in
= Don't mix Ini-shedding fabrics
(towels, for nstance) with fabrics
that altract int (permanent press
or corduroy). |
® Keep the Iint fiter clean and |
check it frequently. Use the prop-
er amount of

may be tempting 1o pack in the
clothes on occasion, but this |
causes abrasion and inting of the |
clothes.

® [Don't overwash clothes and
don't add too much chionne
bigach, this causes inting. Use
fabric softener to reduce static
that attracts int to synthetics,

If pon have o problem wnih any
appli e, send yourgnestoon, alang
wwith the model aed seral wumbers,
to Applicnce Clovie, Popular We-
chamwics, 225 West 57k 81, New
York, NY 1oore. Sorry, but letiers
canne be grswered mdimidually.
Problems of wide imferest will be
herusaee in thiv eolumn,
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Rolls-Royce Motors
1ds nothing less than perfection.

Shopry aofrial size. Scale 124

THE SILVER GHOST

The authorized die-cast model of
the most famous Rolls-Royce ever.
Plated with sterling silver to
mattch the original.

The 1907 Rolls-Royee Silver
Ghost. It advances a revolu-
tionary concepl in the fascina
_____ ting and popular field of model
[BENCE] car collecting, Perfection

A scale re-creation with such
convincing standards of detail, quality
and precision that Rolls-Royvee Motors
has recognized it as the authorized die-
cast model of The Silver Ghost.

And so scrupulously accurate that
company officials have verified the
model for authenticiny,

Named for its silver-plated trim,
metallic-silver paintwork and extraor
dinary silence, The Silver Ghost offered
luxury and performance previously un-
known, And the prowtype for this die-
cast model is based directly on first-hand
studies of the original.

Steel dies taken from the prototype
are used 1o cast the more than 127 com-
ponents needed o build a single model.

The elegant Rof des Relpes coachwork
is painted with metallicsilver auto-
motive lacquer. And the exterior trim is

(ROLLS

plated with sterling sifver —matching
the original exactly,

There are soft tufted seats, doors that
open and close, fully operable steering,
complete instrumentation —and engine
detailing that shows the o sparkplugs
on each of six cylinders.

What price perfection? A custom
model of this quality would cost hun-
dreds or even thousands of dollars, But

The Silver Ghost is just $120, and pavable
in four installments of $30 each

Crafted and imported exclusively by
Franklin Mint Precision Models, it's avail-
able by direct application only. 50 be
sure to order by August 31, 1986

Al prademarks e ifying the BOLLS- ROYUE SHVER GHOST
are reghtened and are used by The Frunklin Mine under
lipense. The name DUNLOP appears on the tires by permis
e ol 5P Tvies UK Lismdiesd

A new standard of excellence
from Franklin Mint Precision Models

""""""""""""""""""" ORDER FORM=====ssssssssmmmmemmmmmmm—

Franklin Mint Precision Models
Franklin Center, Pennsyivania 19091

Please mail by August 31, 1986

r

I

I

I

]

i

: I wish o arder “The Silver Ghost,” precision crafied in die-cast metal, with sterling silver
! plated trim, 1o be sent to me fully assembled and ready for display, together with i
i Cenificie of Authenticity

: I need send no money now. | will be billed in four monthly installments of $30.° cach,
v with the first pavment due when my model Is ready “Plui miy state siales ey
1

1

]

1

1

1

1

L

I

I

1

i

I

1

Signature

&L ONSERE ARE BUBSLET TO BECEFTAMEE

Mr. / Mrs, / Miss

FLEASE FEIMT CLULAELY

Acddress

Ciry, State, Zip

S T T

14

Ay —————————————



Remote control and AC wedge adapter dress XR-P9RC for home.

Pnrtahle Compact Dise
players, once a rarity,
are now available from most
major hi-fi manufacturers,
But one model stands out
from among the rest by vir-
tue of its unique, clever styl-
ing and impressive list of
standard features. That
player is the Toshiba XR-
PORC.

What makes the Toshiba
player a winner is its attrac-
tive and practical wedge
shape (when connected to its
AC adapter for use at home)
and its wireless remote con-
trol. In fact, the XR-PO9RC iz
at present the only portable
CD player you'll find that
offers wireless remote con-
trol.

Another impressive item
is its 3300 sugpested retail

34

price. That includes the
wedge-shaped AC adapter,
battery pack (it uses six C
batteries), wireless remote
control handset and detach-
able sensor, carrying case
anid strap. Most competing
portables also list for $300—
but come only with an AC
adapter. All you need to add
to make the XR-PORC's
package complete is a head-
phone set.

In use, you'll find the To-
shiba player is more at home
in the living room than any
other portable CD player.
That's because its ingenious
wedge-shaped AC adapter
positions the player ideally
for use when it's sitting on a
shelf or tabletop. Other play-
ers lay flat and tend to move
around on the surface when

vou press their control but-
tons. Not so with the XR-
PORC. And naturally, re-
mote control is a desirable
convenience,

The only drawback in
home use is that its remote
control isn't nearly as versa-
tile as those that come with
genuine home players (it
won't operate the player’s
fast forward or reverse, and
you can't program memory
playback from the handset).
Also, the display is impossi-
ble to read if you're more
than a few feet away.

Used on the go, the To-
ghiba withstood more zevere
shocks than any other porta-
ble player I've sampled. It's
certainly not intended for
use when jogging or horse-
back riding, but neither is
any competing player.

As a portable, the XR-
PORC doesn't score well
when it comes to size, weight
and ease of use, It"s one of
the largest personal portable
CD players on the market,
measuring approximately 5
x T 1% in., and its battery
pack adds about another 3 in.
in depth.

What's more, the battery
pack and earrying case are
awkward. The battery pack
clips onto the rear of the
player and significantly in-
creases the size and weight
of the player. Additionally,
the soft carrying case blocks
some operating controls,
prevents the dise door from
staying open by itself, and
looks decidedly low-tech. It
just can't compare with the
1-piece rechargeable battery
pack/carrying cases offered
by some competitors, nota-
bly S3ony and Technics.

Despite these shortecom-
ings, the XR-PORC's flexi-
bility is hard to beat if you
want a reasonably priced CD
player that works well at
home and will travel with
you, Loo.

L
0

Rx for tapes:
Dolby HX Pro

The audio alphabet is over-
populated with initials that
refer not to some bit of cir-
cuitry that makes musie
sound better, but to many
so-called “convenience fea-
tures” that automate tasks
nobody ever wanted per-
formed in the first place.

But amid the hi-fi mumbo-
jumbo there are a few devel-
opments that do indeed en-
hanee a component’s ability
to reproduce music accurate-
ly. One of these develop-
ments comes from  Dolby
Laboratories, a company
well-known for its contribu-
tions to better sounding re-
corded musie.

Some years ago, Dolby de-
veloped a circuit called HX
that improved tape record-
ings. It was first put in a
casgette deck by America's
own Harman/Kardon, a
manufacturer of audiophile-
quality pear. Scon after, a
Danish audiophile company
named Bang & Olufsen made
some improvements to the
original HX circuit. In con-
junction with B&0, Dolby
introduced the new HX Pro
circuit in 1982,

What HX Pro does is im-
prove your tape's ability to
accept high frequency (tre-
ble) signals at high velume
levels. That's desirable be-
cause technieal limitations in
the recording process make
it more difficult to record
high frequencies at high vol-
ume levels than to record
other (bass and midrange)
frequencies. The result;
high-level signals in low- to
mid-frequency areas, but a
loss of high freguencies—
making a dull-sounding tape,

The culprit behind this dif-
ficulty in capturing high fre-
guencies on magnetic tape is
something called bias. Bias
is a super-high-frequency

| signal you can't hear, but one

-.- Frl‘f‘flffl

HX Pro circuit i bullt into HarmanKardon's new 5550 TD392,
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which must be recorded on the tape—
along with the music—to keep noise
and distortion low.

Different types of tape work best
with different levels of bias, and that's
why your cassette deck has bias-level
switches for the different tape types
{normal, chrome, metal). Bias presents
problems, though, because musie rich
in high frequencies often acts as a bias
signal itself. This zelf-biasing gangs up
with your deck’s built-in setting and
records a bias level that iz too high. The
consequence is tape saturation—and
the high frequencies that bring bright-
ness to the music aren't recorded at all.

To get around that problem, the HX
Pro circuit constantly monitors any
bias-level variations. When it detects a
rize in bias level caused by self-biasing,
it instantly lowers the bias delivered by
the recorder so that the tape sees a
constant level.

Thus, the problem of overbiasing is
avoided. You can record high frequen-
cies more accurately, since there's no
need to reduce the record-volume level
to avoid tape saturation. The net result
of all this is a more natural-sounding
tape, with all the snap and sparkle of
the original music.

At present, several companies offer
decks with HX Pro, mostly in higher-
priced models. Unfortunately, it's not
built-in as often as Dolby's B and C
noise-reduction circuits.

Besides home cassette decks, HX
Pro can be used in high-speed commer-
cial duplication to make better sound-
ing prerecorded tapes. That's because
self-biasing is more problematic at high
speeds—especially on the relatively in-
expensive “normal-" or “low-" bias tape
(Type I} that commercial duplicators
use, HX Pro lets them pack more musi-
cal signal on this low-bias stock—and it
will do the same for you!

Warner Records was the first to use
HX Pro for its cassettes—and you can
hear the improvement.

Tape tax revisited

Back in April's issue (page 50), 1 de-
seribed proposed congressional legisla-
tion that would place a tax on tape
recorders and blank recording tape,
That legislation is still alive, thoughina
somewhat modified form.

Specifically, the proposed penny-per-
minute tax on tape has been dropped
from the Senate’s version of the bill,
3.1739, What remains is a S-percent
levy on audio tape decks—25 percent if
the deck is capable of making more than
one tape copy simultaneously. The
House bill, H.R.2911, is expected to
follow similar lines.

If you oppose this tax on recording
ear, now's the time to let your Eleebed
representatives know,

POPULAR MECHAMNICS ® ALIGUST 19856

Dupli-Color turned Stan into
an auto touch-up expert

Youcan do an expert touch-up
job, 100. It's easy with Dupli-
Color's exact original color
match and easy, step-by-step

instructions.
Seratch-Flx*-For late model
wvehicles. Comes with handy

Auto Touch-Up- AUTO
Convenient 5 0z. a N TOUCH-UP
for larger fouch-up areas. i
Truck & Van Paint-Forpick- GUIDE

ups, vans and AVs. Great for
accessonas, too,

Write: Dupli-Color Products, Dept. 11,
1601 Nicholas Bivd,, Elk Grove Village, IL 60007

D> lel-C0LOR

AUTO TOUCH-UP PAINT

| Earn More
Per Day Now...

\
R

“Fresh out of the Marines | bou htalarm Unfortunately. i
wouldn't 5 & wife and owing boys, Mext |
manaped a food store. But | got Ilr! of having somebody
ab#aygsfllmg me 1o do this and da that | wanlad io be my
own boss

“50 | answered a Won Schrader message like this one,
which opened the doos 10 new opportunsty for me. It was just
whiat | was kooking for. No Dig invesiment. No licensing o
franchise fee. No waiting, no fraining nseded. What reatly
appealed to me is that you pay no dues, fees or
royalties—every single '“"“J' 2am is yours o keep!

“| started out part-time. Jobs started to snowball and
Flumgum | had a5 much business as | could handle. Befare

ong | went full tirme

“Now | make more in ong day than | used to make in 3 week.
| mada $43 per hiour onone job recently .. . have made 31,600
in & wesk. Mow | have the time and the maoney to ga hunting
and fishing all | want. Recently we moved to 3 néw, |anper
house.”

How would you like 1o gam mg money, starting out spare
tirme, bike m[ﬂ" Tirnbaw? Be your own boss? Become
fingncially independent? You can start in business far
yoursell using wour home as a base. Everything you need an
ajab fits Hsug n car

As a Yon Schrader Associale you can have three

maney-making busingsses in ong, if you want! Carpet 1

| WM SCHAAL E
|'|lHJ-:I-I.- lulu Wi 53403
! WiTHOUT nmmﬂmmmmﬂmuﬂs me how | can

1 Address,

than | used to make
in a week.

| started my own business part-time as a
Von Schrader Associate . .
help and success beyond my dreams.
How it really happened, by William Turnbow

. got step-by-step

cleaning, with the only foam machine that cleans and
vacuums carpets in one pass. Upholstery cheaning, that
guickly résults in brght, sparkling clean uphoistery without
Parmiul cuerwetting. And wall cleaning, almost 5 times faster
than bucket-and-sponge, with little effort. no streaking.
Our easy-to-follow instructions tell you step-by-step
to operate your equipment. Absolutely no experience of
Special training is necessary. Our proven sakes and servicing
methads are backed by over 50 years of experience. You get
all the know-how you need to become a home furnishings
MaNtEnance expert.
Send coupon lnday lor FREE booklel
Send in the coupon below, NOW Get all the facts. No
obdigation. No salesman will call.

MAIL TL‘IDAT Fﬂﬂ FREE BOOKLET!
MONAL, Depl 1887
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152K Lowest Price In The USA! 152K

aan- Computer System Sale

e Students ®* Word Processing ®* Home °® Business

System

(1IOXE System)

imited Time ]
Pt stem Purchase
s

ar Raldars,
pafander

FREE Software W/ SY

Mgr-.
Pﬂ-ﬂr.

LOOK AT ALL YOU GET FOR ONLY s 379

ma Fillng
H“MU'II" Com

LIMITED QUANTITIES SYSTEM PRICE LIST PRICE SALE PRICE
@Atari 130XE 152K Computer $249.00 s134» | OVER $100
@ Atari 1050 127K Disk Drive 299.00 159* an B
@ Atari 1027 Letter Quality 20 CPS Printer 299.00 159 $3 19ﬂﬂ
Super Atari Word Processer 59.95 a9
Atari BASIC Tutorial Manual 16.95 A SYSTEM

TOTALS $923.90 $512.75 | ALEPRICE

CALL FDR 1“!? PRINTER REPLACEMENT OPTIONMNS * Free solfware subsect o subakihadicn los ciher bikes

All connecting cables & T.V. interface included
# Maonitors sold separetly

Other Accessories List Sale Add $9.95 for
¥ 12" Hi Resolution Green Screen Monitor $199.00 $79.95 Connection Cobles
+r 13" Hi Resolution Colar Monitor $399.00 $139.95 Add $10 for UPS

15 DAY FREE TRIAL. We give you 15 doys to try aut this ATARI COMPUTER SYSTEM! ! I it doesn't meet your expectations, jus! send it back o us prepald
and we will refund your purchose price! ! %0 DAY IMMEDIATE REPLACEMENT WARRANTY. It ony of the ATARI COMPUTER SYSTEM equipment or
programs taill due 1o Fn:w!-'l',- wutkrnnnshnp or material within 90 r_|r.|r5 al purqhnav w wiill rqplnru i1 IMMEDIATELY with no service qhnrge |}

Best Prices * Over 1000 Programs and 500 Accessories Available * Best Service
* One Day Express Mail * Programming Knowledge * Technical Support

Add $15.00 for shipping and handlingll Enclose Cashiers

Check, Money Order or Personaol Check. Allow 14 days far
delivery. 2 to 7 days for phone orders. 1 doy express mail!
We occep! Visa and MasterCord. Add 525 if Air Mail
C.0.0. on phane orders only. Add $50 for CANADA, PUER-
TO RICO, HAWAI, ALASKA, APO-FPO arders

COMPUTER DIRECT

We Love Our Customers
22292 N, Pepper Rd., Barrington, Ill. 40010

312/382-5050 to order




eports about the death
of the ultralicht indus-
try seem to have been a bit

premature, Voluntary licens-
ing and registration programs
administered by the U.S. Ul
tralight Foundation have
brought about its rebirth.
The safety record is
steadily improving and sales
activity is definitely on the
rise. Recently, the solo Max-

Maxair's solo ultralight ploneers experimental plane certification.

air ultralight design passed
the first industry-mandated
certification program and
ushered in a new era of self-
regulation and  policing.
Many new designs have ex-
hibited some of the best
workmanship that this in-
dustry has ever offered and
pricing ranges from less than
£3000 to about $10,000. Man-
ufacturers are optimistic,

'Oshkosh by gosh!

The annuoal rites of Oshkosh
are nearly upon us, The larg-
est sport aviation “happen-
ing” in the free world oceurs

yearly at Wittman Field in

Oshkosh, Wisconsin, Nearly
a million spectators con-
verged upon this airport last
vear and this year's event
promises to be even bigger.
Oshkosh offers one of the
best daily airshows seen on
the continent, in addition to
squadrons of antique air-
craft, warbirds, homebuilts,
ultralights and normal store-
bought aireraft. For a full
week, Wittman Field is the
busiest airport in the world,
Many new homebuilt de-
signs are due to debut this
vear including the new 300-
mph Glassair I11, the Veloci-
ty, an aerobat designed by
Canadian aerobatic
champ Gordon Price, and
Dick Van Gruensven's
RV-6.

Oshkosh also hosts a
large guthering of war-
birds. During the initial

part of the week, it's not

uncommon Lo see sever-
al hundred former military
aircraft flown by their civil-
ian owner'restorers. Some
common sights include B-

17's, P-561's, Spitfires, SNJ's
and B-25's,

The Experimental Air-
craft Asan. hosts this annual
event and is the largest orga-
nization currently devoted to
protecting the rights and
privileges of sport aviation
enthusiasts, The EAA is re-
sponsible for the legal use of
automobile pump gas for
many makes and models and
other programs that have
kept the costs associated
with private aviation from
riging bevond the reach of |
many members.

The EAA is headquar-
tered at Oshkosh, where it
completed a beautiful new
museum and administrative
complex last vear. Many of
the world's best known air-
craft are housed within and a
visit to this facility comes
highly recommended.

This year's fly-in, to be
held from Aug. 1 through
Aug. 8, will also see several
sky-diving teams,

Those flying in for the first
time should contact the EAA
prior to departure in order to
get some help in understand-
ing arrival procedures, 1'l
be hanging around the Inter-
national Aercbatic Club
building. Stop by and say hi!

Windshear
detector

Piedmont airlines is the first
U.S. air carrier to be flying
with a certificated wind-
shear detection system. This
device provides a visual and
aural warning of disturbing
meteorological activity and
will, in the next peneration,
be able to provide guidance
to help a pilot fly out of such
conditions.

I had the chance to fly this
system recently on Sperry’s
simulator and managed to
successfully fly through the
same conditions that
brought down three airliners
in the past 12 years. Need-
less to say, I'm impressed.
The system is part of a spe-
cial performance manage-
ment system built for Pied-
maont’s T27's and 737,

—Jim Camphell

The latest prototype of Ad-
vanced Aviation’s ultralight
Buccaneer is not exactly an
ultralight. This one has twa
seats, a 53-hp engine and is
equipped with struts. It's
said to be a spritely perform-
er and should be ready for
sale by Oshkosh. Power is
provided by a Rotax 503, 2-
cvele engine and seating is a
side-hy-side  arrangement
with a shared center stick to

The 2-seat Buccaneer flies!

allow for dual instruetion.
Thiz amphibian Buccaneer
sports a slightly more com-
plicated, but easier to use,
retractable landing gear and
is built strong enough for
unimproved airstrips.

This Buccaneer has to be
licensed in the experimental
category, but should be legal
for ultralight flight instrue-
tion by those using the FAA
training waiver,

POPULAR MECHANICS & ALGLIST 1984

The amphibious Buccaneer will make Its debut at Oshkcosh fly-in.
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Nﬂ this isn't some far-off foreign jungle. It's
your own state,

But these are your buddies. The guns are
real. And so is the adventure,

You're part of the 450,000-man backbone of
Amencan resolve: The Army National Guard.

You work part time. The pay is good.

'Ime,dut}rm the Guard won't be the easiest way
magﬁld a Saturday afternoon.
it

will make your momma proud she raised

B Call 800-6387600* or mail to: Army National
_] Guard PO, Box 6000, Clifton, NJ 07015
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BY JIM DUNNE

Turbo Bird improved for ‘87

will continue to build

the turbocharged Thun-
derbird, despite the demise
of the SV Mustang. In fact,
Ford is ready to increase its
efforts in backing the Turbo
Coupe. More power is one.
Ford will add an intercooler
to the 2.3-liter 4-cylinder
turbo and boost horsepower
to about 200, Zero-to-60 time
should drop to 7.5 seconds.

That will put the Turbo in a
class with some of the quick-
est musclecars,

Special styling for the
grille and hood will set the
Turbo apart from standard
T-Birds. Other performance
hardware will include 4-
wheel disc brakes with ABS
skid econtrol, 16-in. wheels
and high-performance tires,
plus adjustable suspension.

Daytona facelift | p.yiona

Dodge will smooth out the | heads, 4-wheel ABS disc
brakes and a b-speed Getrag

appearance of its 1987 Day-
tona coupe by adding con-
cealed headlights similar in
appearance to those on the
Fiero. At the rear, a slight
lip will be added to the rear
edge of the hateh, while tail-
lamps will stretch the full
width of the car and wrap
around the sides slightly.
The new taillight is set =o
high that the center stop
light sits at its top edge.
Carroll Shelby i said to
have a 16-valve cylinder
head, designed by Hans
Hermann, up his sleeve for
this model. Shelby is talking
about a hyperperformance

with

gearbox. It could be hot.

16-valve

AMC ambitions

American Motors will make
another attempt to crack the
American car market with a
Renault import next Janu-
ary. This time it will be a
version of the R21, a com-
pact sedan and wagon that
has been in production in
France since early this year.
AMC will call the car Medal-
lion. Bigger than the All-
ance, the Medallion will com-
pete with Tempo, Grand Am
and Lancertype sedans.

s El

The front-drive 4-cylinder
model sells in France for
£15,000 fally equipped. But
prices in the United States
are expected to start at just
under $10,000,

On a 1000-mile drive in
Europe, 1 found the R2I is

* much like the compacts sold

in this eountry, Fuel econo-
my at a steady 60 mph is 31
mpg. Zero-to-60 acceleration
times are in the 12-second
range. At 90 mph, wind
noise and road rumble are no
problem: the low hum of the
engine running at 4000 rpm
is the loudest sound. The 5-
passenger interior seems
roomier than those of its

Ancther reciplent of an ‘87 nase job Is the Dodge Daytona coupe.

Renauit 21, to be called Medalllon here, will be imported by AMC.

competitors, Seat comfort,
in the French tradition, is
first rate.

The Medallion is part of
AMC's attempt to cover
about 70 percent of the 1.5,
car market by late next year.
Also joining the AMC lineup
are two other models based
on Renault designs. The big-
gest car will be an American-
ized version of the Renault
25, code-named X58. It is in
the Audi 5000 class and will
be built in AMC's Canadian

plant near Toronto. A Giu-
giaro design, the X58 will be
a 4-door, with produetion set
for the fall of 1987,

The Alpine, a sleek 2-seat
sports car, should be here
shortly after the Medallion,
though its introduction has
already been delayed once.
The new models join the Al-
liance/Encore among AMC's
Renault-connection  lineup.
Meanwhile, the Jeep line
looks complete with the ad-
dition of the Wrangler to the
strong Cherokee and Co-
manche series,

Slimming down
GM's five car divisions will
cut slimmer wedges of their
model pie in the next three
vears. Under orders from
the top brass, the divisions
will pare their lineups by
dropping certain  models.
Olds, Buick and Cadillae, for
example, may get partly out
of the small-car business.
Look for Cimarron, Firenza
and Skyhawk to be in jeopar-
dy. Cimarron will be re-
placed by a car from Opel,
but the other two will not be
replaced.
Chevy and Pontiae will
{Please turn o page 42)
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Training Table.

The training never ends for
Mr. Goodwrench.

As cars change, he changes.
To keep up with the latest
developments, he does his
homework. Studies GM Ser-
vice Bulletins. And chooses
from 119 specialized courses
at GM’s Regional Training

Center. Courses in turbo-
charger technology. Electronic
instrumentation. Multi-port
fuel injection. And more.

Sure, there are other things
hed rather be doing. But
tonight, he's in training. Because
he’'s Mr. Goodwrench. And
tomorrow, customers out there

CHEVROLET = PONTIAC = OLDSMOBILE = BUICK = CADILLAC = GMC TRUCKS

will be depending on him.

No one knows your GM car
better than Mr. Goodwrench.
No one. He has the genuine
GM parts your GM car needs.
Including GM Goodwrench
Brake Shoes and Disc Pads.
Ask for
them.

‘ GENUINE GM PARTS




INSIDE DETROIT
(Crortinued from. page J0)

also have to make decisions on which
car lines will die. The move at GM is
aimed at cutting the cost of building so
many different models, and at cutting
down duplication among the different
GM divisions.

SVO not dead

Ford's SVO department is not dead,
even though the SVO Mustang has
been discontinued. The Special Vehi-
cles Operations is “still going full
steam,” according to Ford officials,

Right now it is leading Ford's 2-seat
sports car project, This Corvette-fight-
er will be out in 1988 and finally put
Ford in the high-performance 2-seat
business for good.

Details of the SVO plans are sketchy,
but a midship, large displacement, non-
turbocharged engine are the main parts
of the package. Like the Cadillac Al-
lante, bodies and chassis will be assem-
bled in Europe.

You'll pay

New tires coming out for high perfor-
mance cars will have low profiles, larg-
er diameters and hefty price tags.
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Husgvarna's newest Model 40
gives you the edge in a weekend
pro chain saw for only $249.95*

This sleek middleweight r-
house gives you the in per-
formance —with faster acceleration
and more low end torque than any
we?tkmd saw in |ttr5] chg&

gives you the edge in engi-
neering—with chain brake stan-
dard, a near perfect balance

between power and weight, an ex-
cellent vibration dampening sys-
tem. And you won't find a quieter
saw in its class. So when the job's
finished you're not.

~ And now your Husqvarna dealer
gives you the edge in dollars and
cents. See him today for great val-
ues on Husgvarna's complete line
of weekend pro saws.

“Manulaciurers suggested st price.

BHusavarna
The Chain Saw Professionals.

For more information contact Husgvarna Power Products Company,
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PO, Box 300, itasca, llinois 5014 3. 1-800-GET-5AWS. In llinols call 1-312-773-2777 or consult your Yellow Pages.

That's the outlook at Firestone, where
performance tires like the new Fire-
hawk GT are set to give Goodyear and
Bridgestone some stiff competition. A
16-in. tire, for instance, that is rated for
sustained speeds over 130 mph will sell
for 3180 to 3200. Fifteen- and 14-in.
diameters rated for under 130 mph are
in the $120 range.

In a year or two, you will see even
higger, 17-in. tires. Look for Corvetts,
Porsche and other high-performance

cars to use them.

Ford—or Mazda?

You'll need a scorecard to help tell who
designed or built the small cars Ford
has planned for the future.

By this time next year, Mercury will
be selling a new Lynx model that has a
Mazda 323 engine and chassis, but
American styling. The car will be built
in Mexico at a Ford plant.

Three years later, Ford will intro-
duce a completely new Escort that will
also be based on the 323, That car will
be different from the Lynx in styling,
and the engine will be a Ford product.
Three U.8. assembly plants now mak-
ing Escorts will build this car.

In the fall of "88 a new front-drive
Mustang 111 will be built in Mazda's
Flat Rock, Michigan, plant. It will have
U.8. styling, but use a Mazda 626
platform and chassis. A carryover Mus-
tang GT, with V8 and rear-drive, will
sell side by side with this model for at
least one year.

As for the Capri, “It's kaput,” as one

‘ord insider describes it. “Lincoln-
Mercury can't peddle that car. They can
hardly peddle the Lynx. They can sell
richer cars, but have a hard time selling
smaller ones.”

Rubber band effect

First, they got shorter. Now, they’ll
et longer,

That's the scenario for deVille, Elec-
tra and 98. The big GM passenger
sedans, built on & common chassis,
were the most drastically reduced in
size when fuel economy programs de-
manded smaller, lighter-weight bodies.
The deVille shrank from over 221 in.
long in 1977 to 185 in. now.

The other two models lost compara-
ble hunks over the same period. But it
seems GM overstepped itself. Now,
because of buyer resistance to the small
size, the cars will go in the other direc-
tion. A 3-in.-longer wheelbase is set for
the '88 deVilles, Electras and 98s. That
will leave more rear-seat room inside
and give the car a more impressive
stance. Overall length will be extended
T in., with most of the addition going to
the trunk. What you will zee is a longer,
huskier, more luxurious appearance;
one in keeping with the $20,000-plus
price tags these cars carry. ™
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Half of this ad is painted wood.
Half is Restoration” Vinyl Siding.

The only way to tell the difference...

18 tO wait five years.

Introducing Restoration” Vinyl Siding from Wolverine.

Our apologies to Mother Nature, but, as you can see, our
new Restoration solid vinyl siding not only looks like real
wood, it's actually better. It lasts longer. It never needs
painting. And it costs substantially less.

Restoration solid vinyl siding comes in seven beautiful
colors. The color is actually part of the vinyl, so Restoration
will never peel or blister. Never. That's one of
the reasons we guarantee it for life”

As seen an

“This Dl House”

For more information
on the entire Restoration
Collection, a family of
solid vinyl accessories designed to accent and beautify
your home, call Wolverine Technologies at 1-800-356-8722
fin Michigan, call 313-386-0800) for a free color brochure,
But don't tell Mother Nature.

RESTORATION

COILLED 1 O N

*A copy of the warranty is svaldable by writing Wolverine Technologies Inc. 1650 Howard Street
Lincoin Park, Michigan 48146, 21986 Wolvenne Technologies Inc




BY TIM COLE

e live in an age when

fast means fun, so it's
hot surprizing that the laid-
back pontoon boat, omni-
present on the nation's lakes
and rivers, is beginning to
share the waterways with a
new kind of party boat.
They're called Deck Boats,
to be precise, and they rep-
resent the performance side
of America’s truly Olympian
capacity to have a good time
on the water.

Smokerceaft, Hurricane
and Chris-Craft, along with
| 4-Winns and Harris (pic-
| tured), have developed vari-

| ationgs on the Deck Boat
theme. Swift cathedral hull
forms allow these machines
to scoot along at speeds ap-

44

Plenty of deck space characterizes the Deck Boat design philosophy.
typified here by an entry from 4-Winns.

proaching 45 mph. Topsides
consist of sunpads, wrap-
arourdl bench seating and
conventional  loungers—all
designed to enhance the
Deck Boat's primary mis-
sion: to offer speed and con-
viviality to as many people
as prudence allows. You get
bow-riding conversation
pits, tables, gear pockets,
water-ski stowage, coolers
and food lockers. But you
alzo get enough sterndrive
muscle—available in 190 to
more than 250 hp—to haul
skiers, blast home through
the rain or generally extend
weekend range.

A little performance goes
a long way in creating the

| partyboat for the "80s,

Helm station s farther forward on the Harrls FlotDeck, which means
a smaller bow rider area but correspondingly larger aft deck.

Target-throwing platform

PLATFORM ATTACHES T0)
STANDARD 2° BALL

Shoot'n Eaiy‘irraphnyittmstnmtﬂllu hitch, providing a
safe, stable platform for your clay-bird thrower

Controlling those finicky
spring-loaded target throw-
ers is the hardest part of
informal trapzhooting. But
along comes Trapboy, a sen-
sible means to stabilize me-
chanical elay-bird throwers.
Mount your thrower on the
Trapboy's heavy-gauge steel
platform, then attach the

Trapboy to the trailer hitch
on your sport vehicle or sta-
tion wagon. The thrower's
operator sits on the Trap-
boy, and has aceess to a bird
supply in the back of the car.
For more information, con-
tact Shoot'n Easy Inc., 46
South Seventh 5t., Kansas
City, KS 66101,

The rise of the marine mini-jet

Cayuna engine and Berieley jet drive join forces to create a solid,
economical power package for small boats and wet toys.

The story on motorized
beach toys in this issue (page
69) highlights an important
factor in their manufacture.
Marine jet propulsion is a
compact, safe and increas-
ingly popular means of
powering these fberglass
playthings. And while Su-
zuki and Kawasaki are turn-
ing out state-of-the-art
powerplants for Wetbikes
and Jet Skis, the made-in-
America combination of
Cayuna engines and Berke-
ley jet drives creates a dura-
ble, spritely and cost-effec-
tive entry in this competitive
field. The Fastrac 400 and
the L'il Jet, for instance, use
thé Cayuna 40-hp liquid-
cooled Twin coupled to a

Berkeley Model G] jet. The
easy-to-service Cayuna uses
corrosion-fighting  stainless
external fasteners, tough
aluminum cylinders and a
gpecial down-draft carb with
Coast Guard-approved flame
arrestor. Attached to this
tough little bantamweight is
Berkeley's smallest  jet
pump. The driveshaft from
the Cayuna engine turns the
internal Berkeley impeller.
A clever, simple thrust re-
verser makes backing easy
and inereases maneuverabil-
ity. The Cayuna/Berkeley
package highlights an impor-
tant concept on the water: A
system doesn't have to be
complicated to be unique.

[ Pleese b to page 46)

|
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Now Anyone Can Aflord To Fly! Call Toll FREE 1-800-441-7527, Exi. 835.

"Build Your Own
Kitplane!”

The recent development of inexpensive
homebuilt kitplanes makes it easy for
you to build and fly your own airplane.
Here's where to get all the facts before
you buy and fly. The rest is up to you!

Now you can bulld and fly your
Y&SI own airplane . . . from a kit. For
& thelow price of a motorcycle or
used car, you can own a real airplane—a
kitplane. Manufacturers all over the country
sell everything from “no-license-required”
ultralights, to replica fighterplanes
The new book, The ARV (Aircrafi Rec-
realional Vehicle) Kilplane Encyclopedia,
telis you what they're all about. And, to keep
you abreast ol latest develiopments monthiy,
Kitpianes Magazine is filled with the facts,
photos, drawings, and descriptions you want
and need most to gel airborne

Fiy withauwt & hoense n this wifralighl kifplane of
the tamows Piper Cub. Crinses 60 mph.

Be the envy of all your friends in a replica
P-51 Mustang. Imagine yoursell 2ooming
along over the countryside at over 300 mph,
above traffic congestion. Use an auto engine
and regular gas!

See everything from economical snow-
mobile-engined ulfralights, to high per-
formance, aulo-engined machines. The
pagas of both publications are jam-packed
with the detaiis of all the new planes. Allsell
for a mere fraction of the cost of "factory-
made” airplanas. Many require no special
tools or mechanical ability to assemble.
Most can be folded and stored at home!

Having your own plane will enable you to
go places and do things you olherwise
couldn’l. Fly 1o the beach for the afternoon
Visit friends and relatives who are too far
away by car. Many kifplanes are seaplanes =
fish from your cockpil. The ARV Kilplane
Encyclopedia and Kilplane Magazine reveal
models you won't find anywhere else,

Build your raplica of the Red Baran's WWI Fokker
Triplane hghter for open cockpit excitement.

Many people enjoy local flying, while
others prefer to go places. Uliralight kit-
planes give you recreational flying for one—
fun-filled, local flying. Some of the heavier
kilplanes provide seating lor you and up 1o
three of your friends. You'll cruisa in fast,
cross-country transportation, with comfort

O

The ARV Kitplane Encyclopedia and
Kitplane Magazine are not theoretical. They
contain only practical “how-to” information
you can easily use. Just picture yourself in
the cockpit of your own plane, asyoushove-
in the throttle and takeoff! These authori-
tative, up-to-date publications give you the
information you need 1o make intelligent
decisions. They're designed to inspire and
guide you every step of the way. Let them
help you make your flying dreams come
true.

New & Used I 2 Times
Kitplane Info a Year

Kifplanes Magarine is your monthly hot-
line to the kitplane industry. Aviation's new-
es] magazine brings you construclion details
puot reports, and news rom the exciling
world of homebuilt aircratl. Learn how the
experls do their best wark. Discover how it
leels 1o Hy the lastes!, slowes!l, biggest, and
t designs. Also features articles on
new materiale and ltechnigues o make kit
buillding easser ang more fun. Each 100 page
ssue s dicstrated sn brilhant Tull eolor, with
pictures and plans

sSmall

e
-

*SPECIAL 28% DISCOUNT
WHEN YOU ORDER THE NEW ARV
KITPLANE ENCYCLOPEDIA

Gel the kilplane news as | happens. Take
advaniage of thiz special introductory,
discounl price sale. When you order both
Kitplanas Magazine and The ARV Kitplane
Encyclopedia you pay only $29.95 (a $41.95
value—you save $12.00!). Ordered alone,
Kitplanas Magazine sells for $24 00/year
{12 issues), while The ARV Kilplane Encyclo-
pedia sells for $17.95. It makes sense 1o order
both and save. Everyone does! As a bonus
you'll also receive a FREE copy of the official
Liiralight Rating & Price Guide.

NO RISK GUARANTEE

&

If, tor any reason, you are not 100% delighted
with any of our publications, simply return them

within 30 days far 2 prompt refund

Buwild pour own replice of the beauliful WWIIP-51
Musiang lighter from the naw kil, Power if with a
Ford ar Chevy V-8 and go over 300 mph.

A few of the oulstanding features of this
massive new Encyclopedia include:
* All the Manufacturers and ALL the ARV
Kitplanes * Complete Specifications, Per-
formance and Technical Data ® Informative
Articles and Pilot Reports = Replica, Aero-
batic, Canard, Uitralight, Gyrocopter, Racer,
Seaplane. and Military Designs * Two and
Four-Cycle VW and Snowmobile Engined
Designs * Complete FAA Forms to Register
your Kitplane * 352 Information-Facked
Pages = Almost 200 Photos, Drawings,
Charts...and much more.

A Special Limited First Edition!

g woiymay wahl
gl g

B THE g
Aviation Publishers
One Aviation Way, Depl. 229
Lock Box 234, Hummelstown, PA 17036
YE&! Pipase
understand afl
I gunrantes. Order both. Ewveryore does! (& FREE copy of
Iru r Catalog. and the Lifratighf Raling & Price Gusde -sl
included wheh wow oeder boih g
l- SAVE 20% ORDER BOTH THE BOOK & MAGAZINE » I
T 22085 (A 540 95 delue Yol Shwe £12 0
= KITPLANES MAGAZINE ONLY
0 524 00 Year, LIS 12 sespes)
I = ARV KITPLANE ENCYCLOPEDIA ONLY
o517 88
Tolal amouni for items ordered 5

‘IAI orders add postage and handiing
l&mun shipping ($10/Hem)
ITGT#L ENCLOSED FOR ORDER

st me the publications checked below. |
come under a Meday, money r.1r-'

3

MHame
Addross

City, State.Zip

I Signature

¥
O MasierCard O Visa O AmEsp Expires
I Order 24 hours TOLL FREE! 1-800-441-T527. MC, Visa or
AmEx ﬂEﬂMﬂEﬂ!ﬂpﬂrllnr CANNOT arswar questions
Sorry. ND CODE! « Thirly Day Money-Back Guansrnies «
ORDERDIRECT FROM THE PUBLISHER
AND SAVE. SHIPPED IMMEDHATEL ¥!




DUTDOORS
(Continued from page 44)

Packing the mule

All-terrain vehicles are being appreci-
ated more and more for their ability to
haul gear. So Amacker Produets Inc,
(602 Kimbrough Dr., P.O. Box 1432,
Tallulah, LA T1282) has stepped in with
a variety of add-on racks and accesso-
ries that assist in this all-important
ATV function. Cargo capacity is in-
creased with heavy-gauge, abrasion-
resistant baskets and racks fore and
aft. Brush puards fend off saplings.

All-terrain vehicle equipment now In-
cludes stern racks, gun mounts and towing
devices for Increased cargo capacity.

All shapes, all sizes,

and all genuine

America’s Favorite Knives!

A "Buck Knife" to many people 1s our famous Folding
Hunter. To others, it's one of our great fixed-blade sheath
knives. To all of them, Buck is the knife that holds an edge!
Yet a lot of folks don't realize just how many knives we
handcraft. There's one for almost any purpose you can
imagine: hunting, fishing, shop, woodcarving, emergen-
cies, "gentlemen's" knives, gift knives, presentation
knives, custom knives, and many more. All with these traits
in commeon: great steel in the blade, proud craftsmanship in
the making, and a lifetime guarantee to back it up. No
wonder Buck is now, more than ever, America's favorite!

For more information aboul knves, and your free full-color catalog, write:

BUCK KNIVES Dept. PM-886, P.O. Box 1267, El Cajon, CA 92022

-

And handlebar brackets are designed
for more specialized utility, like carry-
ing a hunting bow and arrows.

No sitting duck

A year ago, inventor Garry Hoyt and
Harken/Vanguard produced a pedal-
powered playboat called the Waterbug.
This year they've extended the Water-
bug's smooth-running, heavy-displace-
ment design philozsophy to a larger
vesgel called the Mallard, a pedalboat
intended for outdoorsmen. The Mallard
has the same characteristics as the
Waterbug. But it can handle up to three

There's plenty of room for gear and passen-
gers In the Hoyt'\Vanguard Mallard,

people, or an equivalent amount of
gear. For more information, econtact
Hoyt at One Harborview Dr., New-
port, R1 02840,

A rotary engine
for marine use?
Mazda is considering the possibility of
marinizing its 138 RX-T rotary power-
plant, eiting vibration-free revving and
a favorable power-to-weight ratio.

Mazda is exploring the passibilities of using
an RX-7 rotary engine for marine use.

Mazda says its rotary is lighter than a
conventional piston engine of similar
dizplacement and that aceeleration and
top-end performance theoretically in-
crease. Suzuki and Yamaha are already
major forces in the marine market.
Don't be surprised to see Mazda enter
the fray with larger sterndrive or in-
board applications. ™
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Save Gas, Save Engme with “POLY”

The following introduces one of the
most fully tested and proven gas saving,

friction-reducing engine treatments ever
to reach the market!

The Secret Is “Poly”

“Poly™ is short for polytetrafluoroethylene
(TFE), the slipperiest substance known to
man. (1981 Guiness Book of World Rec-
ords). Petrolon Corporation, makers of
Slick 50, invented a way to permanently bind
this slippery chemical to your engine with
one treatment. Just one guart 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 Truel

Slick 50 has been thoroughly tested in in-

laboratories and out on the road:

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

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

“Dune Buggies & Hot YWs” i
April 1983 issue records the results of their
one year iesting of Slick 50. “We can indeed
say scientifically that Slick 50 does work,
and that it does reduce engine wear! . . . for
the price of one treatment when
o engine rebuild, we feel that you'd be
money ahead vsing Slick 50.”

The Federal Aviation Administration has
fully a similar for aincraft—
Slick 50 Aircraft Piston Engine Treatment
(F.A_R. #3349). This FAA endurance test
simulated 1400 hours of engine use.

The senior engineering researcher at a
leading southern California university
stated, “Slick 50 does increase horsepower
and decreases fuel consumption in tests
done at the university.”

The Space Shuttle Columbia uses the
chemical “puly 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 oil was drained
from each vehicle, and the cars driven with-
out the oil plugs for about a half hour. The
water temperature never rose and the en-

gines sustained no apparent damage.

AND DIESEL ENG
US. QUART/ 946

There isn’t room here to tell you about
the dozens of other tests proving that Slick
50is everything we say. However, if you're
still skeptical, send $2.00 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 flush 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 mimutes, and leave it in the crank-
case for at least 3,000 miles. As the engine
operates, the oil carries the “poly” between
the pants where it is burnished into the pores
of the metal.

Only One Treatment Necessary
It's permanent, so you do it only once,
not each time you change oil. One quart of
Slick 50 will treat all standard 4, 6 and
B-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 Wil 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 Petroleumn Institute service classi-
fication SF-CC-CD.

There's No Risk with
Our Money Back Guarantee

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

Profit from Selling
Slick 50 Yourself

Here's an opportunity to make handsome
profits. Having such solid test results from
major institutions make Slick 50 easier to
gell than many other products. Free dealer-
ship information is sent upon request.

For purchase or further information
call toll-free 1-800-525-8624, ext. 8 (in
California 1-800-233-9559) or send to:
Progressive Energy Corporation, 255
South Bent Avenue, #B-1, Dept. PMB886,
San Marcos, California 92069.

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

] One Slick 50 at $3995 + $4.00 shipping
and handling. Calil. Aesidenls add (% Saies Tax

[ Give me frea shipping and handling for my
order of 2 or more at $39.95 each.

O Check O COD [ VisaMasterCard
Card #

Exp. Date
MHame

Address
(Give strest address if possible for UPS dalivery)

City

— State__ Zip
——PEC
Progressive Energy Corporation

255 South Bent Avenue, #B-1, Dept. PMBBE
San Marcos, California 82068
CALL MOW, TOLL FREE 1-B00-525-8824,
IN CALIFORNIA, TOLL FREE 1-B00-233-9558,
=1966 Progressive Energy Comp




BY BOB VILA

Get to know your roof

f you have to step outside
to remember the color of
your roof, you're not alone— |
many homeowners rarely
think twice about what goes
on over their heads, until
something happens to catch
their attention. |
Unless those raindrops

start falling on your head,
it's understandable why you
might take your roof for
granted. But even if you
don't notice any immediate |

problems, it's wise to make
roof inspection a regular
part of your home's exterior
maintenance program.

Roof damage can arise
from a variety of sources.
But many homeowners plant
the seeds of roof deteriora-
tion from inside the house by
not installing adequate insu- |
lation, vapor barriers and
ventilation in their ceiling or |
attic. This permits warm
moist air to rise to the under-

These wood shingles are showing signs of advanced weathering
and should be replaced. Note how many of the shingles are split,
anedurhmheenumuﬂ u
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side of the roof. Condensing
there, it ean cause the
rafters, and eventually even

| the roof deck, to decay. It
| alzo damages the roofing it-

self, In other cases, roofing
materials simply suffer wear
and tear from constant expo-
sure to the elements.

For a thorough roof in-
spection, both in the spring
and the fall, the only tools
you'll need are a flashlight,
screwdriver, putty knife,
binoculars and a ladder,

After a hard rain, grab
vour flashlight and go up to
the attie to examine the un-
derside of the roof deck.
Poke with your knife and
screwdriver to locate wet,
darkened or deteriorating
wood on the ceiling beams
and rafters. If you find any,
trace the moisture path back
to its origin. This may be
tough; the steeper the roofs
pitch, the farther the mois-
ture can travel from its entry
point to where it eollected.
Next, turn off your flash-
light and attic lights and look
for pinholes or cracks of day-

light in the roof surface. |

When vou find the leak, mea-
sure its location in relation to
a reference point, like a
chimney or vent stack. This
will help in loeating the leak
again when repairing it from
on top of the roof,

Aside from checking the
shingles, you should also in-
spect the flashing and rain
gear, Flashing is the thin

! metal bands that form a wa-
| tertight seal where chim-

neys, vents, dormers, sky-
lights and vertical walls

ter from leaking into the
home's basement.

While standing on the
ground, search the roof with
your binoculars, Look for ob-

vious trouble spots, like |

missing, cracked or warped
shingles. Then, search for
loose flashing or rust stains
on the flashing caused by
corroding nails. Pay espe-
cially cloze attention to flash-
ing around chimneys, vent
stacks and in roof valleys.
Check for cracks in the roof-
ing tar that is often used
with the flashing or that has
been applied over leaks. Un-
clog putters if necessary.

Different types of roofing |

show characteristic signs of
wear. Asphalt shingles may
crack, warp or show bald
gpots where mineral gran-
ules have worn away. Wood
shingles and shakes often
cup and become brittle by
exposure to the sun. Tile and

slate frequently chip, crack |

or come loose, Built-up roofs

can reveal bare patches from |

blown-away gravel or curled
roofing felt.

Onee you find the source of
trouble, how do you decide if
it needs a quick patch up or
professional attention?

If your exterior inspection
turns up a few missing, looze
or split shingles, defective

| Mashinge or clogged gutters,

meet or enter the roof, Rain |
gear—the roof’s downspouts |

and putters—channels wa-
ter from the roof to the
ground. In doing so, it pre-
vents water stains on siding,
trim and masonry and re-
duces the chance of decay
and ice damage to those
parts. Rain gear also re-
duces water dripping from

the edge of the roof and erod- |

ing soil where it lands. In the
process, it prevents the wa-

Contributing Editor Bob
Vila is host of public televi-
sion's “This Old House,”

Sunded by Owens-Corning

Fiberglas,

you can probably handle it,
providing the roof isn't too
steep or too high.

But you may discover de-
cayed rafters or large-scale
deterioration of shingles. In
these cases, | recommend
calling in a qualified roofing
professional to assess the
damage.

When putting on a new
roof, vou have a few deci-
gions to make. First, you
must choose a style and color
that best suit your home's
architectural style. Algo,
you must consider cost, du-
rability, fire resistance, ease
of maintenance and the man-
ufacturer's warranty.

Here's a look at some of
the different types of roof-
ing: Asphalt shingles are
used on more than B0 per-
cent of American homes.
There are two main types of
asphalt shingles, organic

(Pleage turn to page 50)
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| found a way to
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=TIME...

MAKE FULL=TTME INCOME!

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

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

"About that time I got injured and ended up having to
move my family to a different area to take a job as a main-
tenance mechanic. That idea of controlling my own destiny
kept gnawing at me. By now I had five children with extra
expense of about $2,400 a year sending the oldest one to a
speech and hearing center.

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

“Sound like the impossible dream? Well, | had seen a Pace
Products story about a man who earned $4,154 65 on just one
Seamless Spray order. And hedidn't have toinvest a penny. 1
sent for the free information. Believe me, when | received
their literature and saw how easy their field-tested sales kit
made everything—I knew it could all be more than just a
dream. [ decided to become a Pace distributor. And it was the
best decision 1 ever made.

YOU NEED ABSOLUTELY NO EXPERIENCE

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

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

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

earned $7,700 from

my first Pace order...plus financial
security in my own business.
1st person story by Tedd Mainwaring

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

"Quite frankly, my first prospect didn't buy. But I made a
call for a school building with a roof the size of a football field.
They called it the "Bucket Leaker," because every time it
rained they had to put out buckets—in classrooms, hallways,
even the cafeteria—to catch the water. 1 got the job and
made 37,700 on it.

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

q ;.d Y ¥ 'N.-hnul,.h’w-—‘ua
MAIL COUPON TODAY FOR
FREE FACTS—NO OBLIGATION

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

Our field-tested sales kit gives you all the know-how you
need to get into the Pace business. There's no waiting, no
training needed. And no investment required. You can get
into the Pace business that offers a way to make $1,000 or
more on one sale—even up to 7,700 like Tedd
Mainwaring—and more!

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

[P T (N S N N NN N N NN ..

Pace Products Inc., Depl. PM—B886

Quality Plaza, 112th & Collage Blvd.

P.0. Box 10925, Overland Park, KS 66210

WITHOUT OBLIGATION send free material that tells how

I can have my own Pace business. No saleaman will eall.
FLEASE PRINT

MName

Address

City

State Zip
a s o = w0 s = = o 28




PRODUCT WARNING AND RECALL

Smith & Wesson 9mm Semiautomatic Pistols

This warning is issued for Smith &

Wesson 8mm Semiautomatic Pistols which
were shipped from the factory betwsen

May 1, 1983 and February 26, 1986.

Included are Models 439, 459, 469, 538,

558, 638, 659 and 669 but only with serial

numbers in the following ranges:
ATA5000 through ABBS000 and
TAADOOT through TAL9999.

When the hammer of some of these

pistols is in the half-cock notch, the manual

safety (decocking lever) cannot be depend-

ed on to raturn the hammer to the "at rest”

position, The manual safety may not go
fully into the “safe position” and the safaty

mechanism will therefore not be angaged.

If you pull the trigger whan the pistol is in

this condition, the manual safety may
return to the “fire position” and the pistol
may fire. If the muzzle is not pointed in a
safe direction, this could cause serious

injury or death,
THE PISTOLS WITHIN THE SERIAL

NUMBER RANGES LISTED ABOVE MUST
BE INSPECTED FOR FUNCTION FROM

THE HALF-COCK NOTCH. The safely

mechaniam will function in a perfectly

satisfactory manner in many of these pis-

fols, as well as in all pistols with serial

numbers outside these rangas and in all
pistols shipped from the factory after

February 26, 1086,

Every one of these models bearing a
seral number within the ranges listed above

should be carefully inspacted by the owner
for this special condition. To determing if
your pistol has this condition. do the
following:

1. Point the muzzle in a safe direction.

2. Completely unload the pistol. Check
both magazing and chamber to assure they
are empty of live rounds.

3. With your finger off the trigger, operate
the manual safety with the unloaded pistol
fullty cocked and fully uncocked so that
you can recognize how the manual safaty
looks and feels when it is fully in the safe
position. The hammer will fall from the fully
cocked position into the “at rest” position
when the manual safety is moved down
toward the safe position. When you are
thoroughly familiar with placing the manual
safety fully in the safe position, place it up
in the fire position.

4, With the manual safety in the fire pdsition,
place the hammar in the half-cock notch:

For the Model 439, 459, 539, 559, 639
and 858, put the hammer of your pistol in
the hatf-cock notch by pulling the hammer
to the rear slowly until you hear the firsi
click and then releasing the hammer so
that it catches between the full cock and
the “at rest” position,

For the Model 469 and 668, put the
hammer of your pistal in the half-cock
notch by inserting an empty magazine and
slowly pulling the trigger until you hear the
first click and then releasing the trigger so

that the hammer catches between the full
cock and the “at rest” position,
5. With the hammer in the hali-cock notch,
push the manual safety down toward the
safe position. If you can push the manual
safety tully into the safe position and the
hammer falls into the “at rest” position,
your pistol does not require modification.
It you cannot push the manual safety fully
into the sate position or tha hammer does
not fall into the “at rest” position, your
pistol is being recalled for modification
frea of charge.

Recalied pistols should be sent prompt-
Iy to a Smith & Wesson Warranty Service
Center for modification. If you do not have
a list of Warranty Sarvice Cenlers, call B00-
633-0164 for the name and location of the
one nearest you or for answers to any
guestions you may have. Law enforcemeant
departments who have pistols which exhibit
this condition should contact the Smith &
Wesson Service Department (800-633-0164)
to arrange for moditying the pistols. Indi-
vidual law enforcement officers whose pis-
tols have this condition should contact the
nearest Warranty Service Center or contact
the Smith & Wesson Service Department.

Smith&Wesson
- o LFAR REGLER COMPANY
2100 RODSEVELT WE = PO 8000 2308
A EFRRmGFIELT Wb (1700 Bl LS,
PEL et d) T 8300 » CARLE WESLON S
FrLEN &R0 s SIS LW

OLD HOUSE RESTORATION
(Continuwed from page 48)

base and fiberglass base. The organic
kind have a base of felt mat made from
wood and paper. They cost about $40 to
$50 per square (a square is 100 sq. ft. of
roofing) for standard-grade shingles
and $50 to $80 a square for premium
grade. They are attractive, widely
available, durable and easy to install.
Fiberglass-base shingles are as eco-
nomical and as eagy to use as the
organic-base variety, but they can last
five to 10 years longer becanse their
base doesn't absorb water, so they
resist warping and eracking better.
Wood roofing, although time con-
suming to install, is naturally beautiful
and can give your home a rugged “out-
door” look. There are two types: shin-
gles and shakes. Shingles are usually
sawn and have a smooth, finished ap-
pearance. Shakes are usually split first
and then sawn to a taper on their back.
Because they are split, they have a
rough-textured face. Prices for wood
roofing are reasonable, about 360 to
$100 a square. But the bigpest worry
here is flammabhility. Fire retardants
can help reduce, but don't eliminate,
this danger. Untreated wood shingles

are ibited in certain areas. Check
building codes before installation.
S0

Tile roofing made from conerete and
clay iz very popular in the West and
Southwest, It's used on many Mediter-
ranean and Spanish-style homes. A
wide range of shapes and colors are
available, making tile increasingly pop-
ular in contemporary as well as tradi-
tional homes. Tile is relatively inexpen-
give too, costing only about 50 to $90
per square. Its major drawback,
though, is weight. Tile roofing is three
to four times heavier than asphalt shin-
glea. Your roof framing must be strong
enough to handle this increased load.
And tile’s high shipping costs could
make it prohibitively expensive if you
live far from the manufacturer.

Slate is fireproof, attractive and ex-
tremely long lasting. But its high cost,
$275 to 3360 per square, generally puts
glate beyond the budget of most home-
owners. Slate also requires an especial-
ly strong roof framing.

Where the roof has a very low slope
{less than 2 in. of rise for every 12 in. of
run), drainage is all important. Materi-
als zuch as aluminum or steel panels
(§50 to $200 per square), asphalt roll
roofing ($20 to $25 per square), and tar
and gravel ($35 to 345 per square) are
all designed to produce the additional
waterproofing needed.

Regardless of the type of roofing you
choose, always consider cost vs. dura-

bility and warranties—some provide
material replacement only while others
cover labor, Availability of materials
should be considered, too. If you order
from a distant souree, shipping charges
may price you out of the market. Final-
ly, the type of roofing must be appro-
priate for your climate.

Replacing a roof yourself is, at best, a
dangerous job. Unless you have done
the job before, leave it to a professional
roofing contractor. The best way to
select a pood contractor is to ask friends
and neighbors for references. Or vou
may want to call the National Roofing
Contractors Asan, toll-free hotline, I-
B00-USA-ROOF, for a list of local roof-
ing contractors. (zet written estimates
from at least three contractors.

Everything pertaining to the project
should be specified, including the types
of materials used, work the roofer will
perform (flashing, cleanup), and a time-
table stating the job's starting and com-
pletion dates. Job cost and a schedule of
payments should be included. The con-
tract may make mention of the roofs
warranty, but if the roof is improperly
installed, the manufacturer’s warranty
could be voided. Finally, make sure the
contract includes a waiver of mechanic
lien rights to protect yvou from subcon-
tractors’ claims if the contractor fails to
pay them. ™
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NRI Trains You At Home—As You Build Your Own IBM-Compatible Computer

GET THE KNOW-HOW
TO REPAIR EVERY
OMPUTER ON THIS PAGE.

Learn the Basics the NRI e Wt~y personal NRI instructor and the NRI

i Mhlemﬂm technical staff, ready to answer your
and Earn Good ‘;:‘”*_ questions and help you when you need
Money Troubleshooting ‘&'.‘E?w"ﬁ"‘ﬂ it. You get it all from NRI!
Any Brand of Computer SO R Compiser Comporatin.

100-Page Free
Catalog Tells More

Send the

The biggest growth in jobs “ﬂmrmu
between now and 1995,
according to Department of

Labor estimates, will occur in

the computer service and repair
business, where demalr]m for lmsmdmmﬁ
trained technicians wi training. which gives
actually double. vexr o e fack about
Tnu can cash in on NRI courses in Micro-
ortunity—either computers, Robotics,
I‘u -time corporate | Data Commumni-
technn:lan or an inde- ."‘ o A ‘_5 cations, TV/
pendent service-person I % Vi “u'tl‘“F. | Audio/
—once you've learned all : f Video Serv-
the basics of computers icing, and
the NRI way. NRI's other grow-
practical combination of ing hightech
“reason-why" theory and career fields.
“hands-on" building skills e g | If the reply card
starts you with the funda- . is missing, write to
mentals of electronics, then the address below.
guides you through advanced

electronic circuitry and on into
computer electronics. You also learn
to program in BASIC and machine

language, the essential languages for
troubleshooting and repair.

Total Computer Systems
Training, Only From NRI

No computer stands alone. . .it's part
of a total system. To really service and
repair computers, you have to under- computer system—
stand computer systems. And only NRI monitor, keyboard, com-
includes a complete computer system as | puter, disk drive, power
part of your training, preparing you for | Supply, and printer—all

the real world of computer servicing. the ?ﬁe"t'ﬂl;al’“uw S
You start with the step-by-step meet every day as a professiona
HEEETI'Ihht".lDf the highly g:tr?d’ IEM computer service technician.
compatible ] ies com-
puter. You install and troubleshoot the | NO Experience Needed,
“intelligent” keyboard. Then you NRI Byilds It In mmmmm double-
;si;::;t;le the s supply, -l}slal_l the | Thisis the kind of practical, hands-on W#“m N0
ve and extra memory to give experience that makes you uniquely covary Lab® io teach circuit arvt oparations ¢
you a powerful 256K RAM system. prepared, with the skills and confidence | Sofwa s e —— .
Finally, you interface the high- you need for success. You learn at your
resolution monitor and dot-matrix own convenience in your own home. ”ﬂ ’ SCHOOLS
printer and begin to use the £1,000 No classroom pressures, no night MicCraw-Hill Continuing Education Center
waorth of software that's included. school, no need to quit your present job | 3939 Wisconsin Avenue, NW ,'J'?'r
You're learning about, working with, until you're ready to make your move. Washington, DC 20016 4
servicing and troubleshooting an entire | Your training is backed up by your We'll Give You Tom i




How to use wood fillers

here are many brands of

wood filler on the market
these days, but they are all
designed to do essentially
the same thing: make minor
repairs on wood stock, such
as filling holes and building
up an area to match the sur-
rounding surface. When ap-
plied corrvectly, as shown
here, these patches arve al-
most undetectable.

Wood fillers fall into two
basie groups: the premixed,
ready-to-use variety and the
powdered type that must be
mixed with water or a specif-
ic hardening agent. Ready-
to-use Lypes now come in a
variety of colors to match
specific woods as well as the
traditional neutral shade.

If you are planning to
paint the repaired surface,
any product will work, But if
you plan to apply a clear
finish, the color of the fller
must mateh the color of the
wond. The easiest way to do
this is by using pigmented
fillers. The ecolor match
tends to be good and the
produets are very workable.
They do, however, cost more
than the unpigmented types,

To color the latter, you'll
have to experiment by add-

| ing small amounts of water-
based stain to the filler be-
fore putting the filler on the
wood. Often this will require
a combination of several
stains to get the best mateh.
Be sure to test any colored
filler on a serap of the same
wood before making = final
repair, Keep in mind that no
filler will take stain in the
same way a2 the surround-
ing wood. ™

o4

Famowood Is available in 16 different shades to
match the wood being filled. Left to right: oak,
mahogany and white pine shades.

— -

Slightly overfill holes and then sand or shape the
filler flush, as at right, front and back. Otherwise
filler will shrink as it dries, left front.

Drill holes at oppaosing angles in a deep cavity.
then drive nails into them to provide “keys” for

the filler. Fill the cavity and sand flush.

Front, left to right: Plastic Wood, Famowood. DAP and Elmer's
|center | are ready-to-use fillers. Savogran and Durham brands [rear)
are mixed with water. Minwax is mixed with a hardener.

R i |
Use water-based stains to color powdered fillers.

Add a little vinegar to increase the time it takes the
filler to harden. Measure with an eye dropper.

Be sure to use only a small dab when filling porous
wioods (bottom left) to prevent material being left
in pores after sanding (top righit).

Stripped-out screw holes can be repaired with
filler. First, enlarge the holes by boring them out,
then fill them in and clean off excess,
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Small Wonder

It’s here, pocket-size radar protection.

Im;tgnw asuperbhe crafied electronic
instrument, powerful enough 1o
protect against waffic radar, miniawr-
tzend enough to slide into ashin pocker,
beautiful enough o win an inter-
national design awsard.

Small means
nearly-invisible protection

Thar could only be PASSPORT.
It has exactly what the discerning
driver needs, superheterodvne
performance in a package the size
of a cassetie tape

This minjaturzation is possible
only with SMDs { Surface Mounted
Devices ), micro-clectronics common
in satellites bur unprecedented in
raclar detectors. It's no surprise that
such a superkative design should be
arected by superatives from the
EXPENS,

“In a word, the Passport is a
winner, said Car and Driver

The expens repon excellent

performance, Simph switch PASSPORT

on and adjust the volume knob.
Upon radar contact, the alem lamp
glows and the variable pulse audio

Small means
the size of a cassette tape

begins a show waming: “beep” for X
band radar, “brap” for K hand. Simul
tanecush a bar graph of Hewle-
Packard LEDs shows radar proximin,
As vou get closer, the pulse
quickens and the bar graph lengthens,
Should vou wsint to defeart the audible
waming during a long radar en-
counter, a special swich provides
silence, ver leives PASSPORT fully
armed for the next encounter A
phatocell adjuses abert lamp bright
ress o the light level in vour cac
PASSPORT was designed for vour pro
tection ared vour convenience.

Iri PRSSPOET, 102 S50 | |'i'u;!'.l i iy Bl aa ke ool
AWMy IFArssions, Fesisiors and Capacilion

PASSPORT comes with a leather
case and travels like a pro, in vour
brietcase or in vour pocket — to the
job for trips in the company car, on
airplanes for use in far-oway rentals.

Just install on dashtop or visos then

plug into the lighter PASSPORT keeps
such alow profile. It can be on Juny
without anyone noticing,

Small means
an easy fit in the briefcase

One more PASSPORT con:
venience —call us dircer s wll free
We make PASSPORT in our own
Eectory and we'll be happy w answer
any questions vou may have. 1Evou
decide o buy, we'll ship vour
PASSPORT within 24 hours by UPS,
and we'll pay the shipping. For an
extra $6.00, Federal Express guaran
tees 48-hour deliveny,

IF vour're not satisficd within 30
s, retum PASSPORT. We ll refund
vour purchase and vour return ship
ping costs, There are no hidden
charges,

Isn't i time for g PASSPORT of
VOUE ommn?

$295 (OH res. add $16.23 tax)

shighaby higher in Canada

=) &5

© 198G Cimcinmatl Micromcgses, T

PASSPORT

;""i.l.]J:{1 rfo

Call Toll Free 800-543-1608
Cincinnan Microwave

Depamment 2688

One Micromsne Place

Cincinnat, Ohio 452096.0100



Electronics

n last month’s column
(page 36) we discussed a
new superchip, from Energy
Conversion Devices, that
might power a future pener-
ation of flat-gcreen TVa. For
the here-and-now, however,
the Owonie ThermoElectric
division of ECD offers a
| power source that's a boon
for outdoors activities.

It's called the Compact Si-
lent Generator (C3G) and
produces electrical energy
from any heat source. Ac-
cording to the Troy, Michi-
gan, company, it provides
enough juice to power a
lamp, radio or small televi-
gion. You can even recharge
batteries from the CSG. It
puts out 5 watts at 6 or 12
volts, or 6 watts at 9 volts.
The umit is equipped with
multiple outlets to let vou
operate up to three light
electrical loads at once.

For power on the go,
campers can place the CSG
| on & portable stove or even

56

Generator on stove converts heat to electricity for lamp, radio.

a £ n

on & grate over a campfire.
For boaters, the galley stove
supplies the heat source.
The CSG even has uses in
the home: Should eleetrical
power fail, you can warm the
unit on a gas or wood stove—
or even a can of Sterno.

The CSG weighs 5 pounds
and measures 6 x 9 x 3 in. It
sells for $150 to 3200 in a
variety of stores.

Kodak power

Eodak is in the canned-pow-
er business with its Ultralife
line of lithium cells.

According to Father Yel-
low, the 8-volt lithiums pro-
vide twice the juice of high-
performance alkalines, and
boast a 10-vear shelf life
compared to alkaline's 2- to
3-yvear lifespan. The Ultra-
life cells also will cost you
nearly twice as much.

Meanwhile, in the econo-
my department, Kodak also
is offering alkaline batteries
called Supralife,

Satellite safety

Summer's here, and that's
prime time for electrical
storms. These tips on pro-
tecting your antenna and
satellite electronics against
lightning come from Gil
Hodges, director of satellite
engineering at Pico Prod-
uets, The Liverpool, New
York, company offers a wide
variety of satellite TV gear
including & rectangular dish
called The Kid.

B Try to install your dish
near a taller structure that's
outfitted with a lightning
rod.

® If your dish must stand
alone, ground it. Run No. 10
copper wire from the unit's
grounding block to either a
water-supply pipe or to a
grounding rod that complies
with the National Electrical
Code. Most building- or elec-
trical-supply  stores  sell
these.

® Use No.10 copper wire
and GRB-1 or GRB-2 copper
grounding clamps to attach
the outdoor LNA (low-noise
amp), motor drive and dis-
charge unit to the antenna
and its grounding system.

® Protect the cable that con-

nects your dish to your in-
home electronics by enclos-
ing it in a grounded metal
conduit or pipe.

mIf you've got a micro-
processor-based  receiver,

protect it by using GRB-AR |

arrestor ground-blocks on
any attached coaxial cables,
The blocks will buffer sud-
den power surges.

® Ground all indoor compo-
nents with 3-wire grounded
receptacles or twin-wire po-
larized power receptacles.
Surge-suppressors installed
between the components and
the power source provide
protection against electrical
gpikes that travel up the
power line,

® Play it safe during ex-
tremely severe electrical
storms by unplugging your
costly electronic components
and appliances.

Currents

The future for electronic
photography and moviemak-
ing looks brighter than ever.
Kodak has just unveiled an
imaging sensor chip with 1.4
million picture elements—
three times more than
what's been available.

More emergency power

Ever have the nagging sus-
picion that the batteries
you've salted away for emer-
gencies might lose their
punch by the time they're
needed? You're right to be
uneasy: Batteries do have a
shelf life, and they've proba-
bly been sitting on the shelf
for some time before you
bought them. Even rechar-
geable batteries offer little
consolation when the lights
o dark and you need to use a
flashlight. If the electricity's
out, there's no power to re-
charge the cells.

A San Luis Obispo, Cali-
fornia, company called Ulti-
mate Survivor of America
believes it has the solution to
this problem. [ts R20 power
cells, size D, don't become
active 'til you twist their
tops—and they're impervi-
ous to power-sapping hot or
cold storage conditions, Con-
sequently, USA puarantees
the R20 cells for 10 vears.

According to USA, the

R20-D is 30 percent lighter
than a comparable heavy-
duty battery and 50 percent
lighter than an alkaline. The
company also claims the cells
will power a flashlight longer
than standard zine-carbon
batteriez. The R20-D comes
in a 2-pack for $6. |

Power on demand: R20 cells
have indefinite storage life.
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FYOU DON'T THINK THE VISE-GRIP' TRADEMARK
"“*SMAKES A DIFFERENCE, THINK AGAIN.

=
""1:—.-_- =
-

-
b

R P

they don't perform like them or fast
like them. Make sure you get the
real thing. Look for the VISE-GRIP

. trademark on the package or the tool.

“ VISE-GRIP. THE ONLY NAME YOU NEED
TO KNOW IN LOCKING HAND TOOLS.

Not all jobs are created equal. Neither
are locking pliers. There are genuine
VISE-GRIP locking pliers and there
are imitations. VISE-GRIP locking"
pliers handle every job— every—=
time. While others may look
like VISE-GRIP locking pliers,

250mm/ 10" Locking Pliers

Curwersd Javes St Wire Lol tesr




BY STEPHEN A. BOOTH

ikon took a year before

introducing an auto-
matie-focusing 35-mm SLERE
to compete with Minolta's
three Maxxums and Canon's
TAOAF (35-mm Caomern
Shootoul, page 148, Jan.
'86). After lots of shooting
with the new N2020, 1 be-
lieve that for most people,
it's the best choice among
the current bunch. That's
because the N2020 eombines
the most attractive and
practical benefits
found in the Min-
olta and Canon
cameras, while
dispensing with
some features of
limited value.

For example,
the N2020 lacks
the superfast b
frames per second
film sdvance of the top-of-
the-line Maxxum 9000 Pro-
fessional. But it does give
you the 9000°s continuous-
servo autofocus, This means
the N2020 will keep a mov-
ing target in constant,
steady focus as you fire off
pictures at a rate between 1
and 2% fps.

Meanwhile, the N2020
joins the Canon TBOAF in
versatility and economic
common sense.  Maxxum
cameras work only with spe-
cial Maxxum lenses. Canon
gives you a . wice between
autofocus shouting with spe-
cial AF-geries lenses or man-
ual focus with most conven-
tional Canon lenses. Nikon
goes one better.

Besides the 13 AF-Nikkor
autofocus lenses available
for “he N2020, you can mate

Photography

Hands-on: Nikon N2020

it with the optional TC-164
teleconverter to get autofo-
cus operation from 30 man-
ual-focus  Nikon  lenses.
Moreover, the N2020 pro-
vides “focus assist” with 60
conventional Nikon lenses.
Though you'll rotate the fo-
cusing ring manually, flash-
ing red arrows in
N2020's
yvou which way to turn for
perfect foeus. A green light
and an audible beep tell you
when you're on target.

I've put the N2020

the |
viewfinder show |

through its paces and can tell |

vou it lives up to Nikon's
claims. With an AF-Nikkor
lens, the continuous-servo
autofocus tracked just fine
whether I was drawing a
bead on a eornering car or on
a train approaching head-on
at high speed. Ditto for a
conventional Nikon =zoom
mounted on the TCI6A tele-
converter—though the fo-

MN2020°s Nash lets it
foous automatically
in the dark. Tele-
converter [below
right| lets normal
lenses autofocus.

’

eusing was a bit slower. And
the N2020's “focus assist”
did help a conventional lens
home-in on a subject.

Some vital statistics on
the N202(; The body costs
#463, plus $106 for a 50-mm
/1.8 AF lens and $180 for the
TC16A (a 1.6x-magnification
teleconverter). Its SB-20 AF
Speedlight flash ($200) emits
a guide-beam that enables
the N2020 to focus automati-
cally in total darkness.

The N2020 features three
automatic exposure pro-
grams. One selects the best
shutter speed and aperture,
Another favors fast shutter
speeds for stop-action shots,
A third program chooses be- |
tween the normal or high-
speed program according to
the lens in use. There's also
an aperture-priority mode
and manual exposure. Shut-
ter speeds range from 1 sec. |
to L2000 seec. It handles
ASA-12 to -5000
film. Four AAA
cells power the
camera for 1000
auto exposures.

Flash!

You've still got a
chance (o enter
Canon's 35-mm
Photo  Contest.
Dieadline is Aug.
31. Get details
from any Canon
dealer. ™

PM Photo Album—Tips For Better Pictures

Overcas! days provide soft, even llumination for larger (one f/stop below) than the one being used on |
perfect outdoor portraits, but bright sunlight causes the camera. Don't set your flash to the same /stop.
harsh, contrasty shadows that obscure your sub- This will wash out the shadow completely, leaving a
jects’ faces. You can use your flash to fil in those
shadows and render more pleasing resulls,

With adjustable cameras, use the manual expo-
sure mode. Set the shutter speed to the flash-sync
spead (marked X) and adjust the apertura to the
fistop indicated by your camera's ight meter. Then
set the fiash (if adjustable) to an aperture that's one
g ey

-

'I'"'l' i

flat, lifeless image lacking in texture and depth.
Many auto-everything compact 35-mm cameras
have a fil-flash or some other feature o compean-
sate for shadows. Check your operating manual,
Both these photos were shot at 1/60 sec., 111,
You'll see more detail on the laft, shot with flash set
at 18, —Armand Ensamian

58
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C Philip Maorris Inc. 1986

Kings: 10mg “tar,’ 0.8 mg nicotine —
100's: 12 mg "tar!" 0.9 mp nicotine av. per cigarette by FTC method.

Mir's. suggested pricing based on full-price brands.

SURGEON GENERAL'S WARNING: Cigarette
Smoke Contains Carbon Monoxide.




Home Video

BY JAMES B. MEIGS

Tips for outdoors video

Sony’s Marine-Pak keeps 8-mm
Handycam safe when diving.

ummer's here and the

time is right for shooting
in the streets. But the very
things many of us go on vaca-
tion to find—sun, surf, ad-
venture—ean be rough on
video equipment. Before you
hit the road with your video
gear, even if it's just to the
beach, take a look at these
pointers for safe summer
shooting.
® Invest in a padded shoul-
der bag (or better yet, a
hard-shell ecase) for your
camera or camcorder, This
will shield it from life's unex-
pected bumps and grinds,
B Make =sure your gear
keeps itz cool. High tem-
peratures are murder on del-
icate electronics, and they
cut short the life of your
videotapes, too. Keep your
gear out of the sun when
possible and never, never
leave it in hot ear trunks,
® Watch out for humidity,
especially near the beach

Hollywood goes 8-mm

If you've invested in the miniature B-mm video format, you'll soon
hawve more to walch than your own home movies. Some of Holly-
wood's biggest hils are soon 1o appear on the new format. When you
vacation with your camcorder, you can use it to play rental movies |

you've got access toa TV,

Paramount Home Video recently released 15 popular movies,
including “Witness.” "Beverly Hils Cop” and "Star Trek W." Para-

mount says it wil release
tuture titles in 8-mm as well.
From Home Entertainmeant
comes 46 movies—inciud-
ing "Blade Runner,” “Kiss
of the Spider Woman,”
“The Emerald Forest” and
“The Cotton Club.” Priced
at $30 each, they're avail-
able at movie rental’sales
stores.

“Witness” arrives on B-mm tape.

with its salt air. Keep a
few silica gel packs in
your equipment case to
soak up moisture, When
entering an air-condi-
tioned room after shoot-
ing outside, give your
gear an hour or so to ad-
just to room temperature be-
fore using it. Internal con-
densation could harm your
recorder and tapes.

B If you're traveling to for-
eign countries, make sure
your battery charger can
function with other types of
current. Fortunately, many
can. But even so, you may
need plug adapters to fit for-
eign sockets. These are
available from electronies,
hardware and travel stores.
8 Video gear isn't water-
proof or even water-resis-
tant. If you plan to dive
deep, invest in a hard-shell,
watertight housing. Less ex-
pensive underwater bags
will do fine for moderate

Camcorders make good travel-
ing companions. WC's Video-
Movie is an alternative ta 8-mm
and comventional VHS models.

You heard it here

In April’s eolumn (page 43) [
griped about the confusing
way 80 many manufacturers
label their products. I was
particularly concerned about
the new HQ (High Quality)
cireuitry for VHS VCHs.
The problem is that some
HQ VCHs may have as many
as four HY circuits, and de-
liver the best picture, while
others have as few as two—
vet all are labelled HQ.
In my earlier eolumn I
predicted  manulacturers
would come up with

Neutral-density fiiters help sunlit shots,

depths—and keep your cam-
corder dry and buovant
when you're above the sur-
face. You'll find these pro-
tective coverings at photo
and electronics stores,

® Bright sunlight can take
gome of the punch out of your
summer video pictures,
causing the photographic
equivalent of overexposure.
Use a neutral-density filter
{available in most photo
stores) to reduce the amount
of light entering the camera
lens. With the light level re-
dueced, your camera will
have an easier time repro-
ducing accurate colors,

Watch prerecorded
8-mm movies away

from home with
camcorders such as
Canon’s Canonwi-
sion B

still more names to
designate different
tvpes of HQ: “[ can
gee it now, soon
we'll have VCRs
carrying the label
‘Super HQ," ‘HQ
Plug" and more.” I
was close. Toshi-
ba's new M-4200
VCR, which has all
possible HQ  eir-
cuits, carriez the
tag “HQ Pro.”

Tape tax update

Congress has exempted vid-
eotape from the proposed
legislation that would tax au-
dio tape and recorders. In
my March column (page 43) |

| noted that becausze video-

tape can be used for hi-fi
audio recording, it too might
be taxed.
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ESCORT,

\AL can’t name everyone
" whoowns

but we can teII you why they do.

nncauﬁa radar is a em, that's why. And
ESCORT is the one or they trust. Over a
million motorists now concentrate on thair

In a test of all com brands, the experts
at Car and Driver magazine concluded that
ESCORT “Is clearly Imtha fleld In

value, customer service and performance...”
Chances are pretty good you know Someons
who owns an ESCORT. We've been around since
1978, which is an eternity in this business.
So we'll stand on our reputation, Ask around.

Check Our Refarances

We'll bet the first thing our customers
will tell you is that ESCORT works. It finds
all kinds of radar: X band, K band. over hills,
around curves, moving mode, instant-on ambush.
Whatever the trap, ESCORT finds it. And this
long-range detection is followed up with a full
report on the radar's strength. You can read
this report on the analog meter. You can hear
this report on the audio waming, pulsing slowly
when the radar ks weak, guicker as it strengthens,
then constant as you approach range.

ESCORT even uses a separate waming tone
for the two radar frequencies, “beep” for X
band, “brap™ for K band. The two radars behave
differently. Trust ESCORT to keep you informed.

No Falss Moves
The second thing our customers will tell
you s that ESCORT doesn't cry wolf. Our special

ST/0Q/P™ (STatistical Operations Processor) _'- &

circuitry recognizes and rejects the most common

source of false alarms, the ones that set off &

less-sophisticated detectors up 1o a mile away,
A Dutch Uncle

The third thing our customers will tell you |

is that we make shopping easy. We sell direct
from the factory only. Just dial toll free, No
traffic delays. No parking hassles. No waiting
for a salesman. Why wait for him anyway? He
won't understand how radar works, so he can't
be of much help with your problem.

Our sales staff are trained radar expens.
They don't sell cameras and calculators too,

Dick Gulds'l:ra.nﬂ
Don Swavely
Bobby Rahal

Anatoly Arutunof

Rocky Aoki
David Hobbs
Skip Barber
Yoshizo Shimano
Lyn 8t. James
Chris Mather
John Buffum
Grayden Obenour
Michael Kranefuss
Bob Sinclair
Hurley Haywood
Scott Hughes
Bill Mitchell
Heeves Callaway
Jon Lowe
Jim Fuller
FRobert Redford
Bob Sharp
Bill Scott
Ron Forth
Vasek Polak, Jr.
Dave Wible
Jerry Wolf
Larry Shinoda
Jerry Galvin
Paul Naberhaus
Jim Trueman

William Hopkins

Don Enowles

Herh Adams

Just radar detectors. They know the problems
you face. And they're only a toll-free call away.

Our sales people won't give you the run-
around if you ever need denvice after the sale
either. They're here till 11:00 p.m. on weekdays
and 5:30 on Saturday. .Il.m call the same toll-
free number.

Joln mmh

It's easy to try ESCORT. Dial B00-543-1608.
Delivery Is as quick as UPS and we pay for
shipping. If that's not fast enough, Federal
Express guarantees 48-hour delivery for only
$6.00 extra.

Take the first 30 days as a test. If you're
not completely satisfied in that time, we'll re-
fund your purchase and your return shipping.
There are no hidden charges. We also back
ESCORT with a one-year limited warranty on
parts and labor.

Let ESCORT solve your radar problem.
Judging by the owners wa can mention, you'll be
in good company.

Try ESCORT At No Risk

ESCORT $245 (Ohio res. add $13.48 tax)
Slightly higher in Canada

TOLL FREE 800-543-1608

By mail send to address below. Credit
cards, money orders, bank checks, cer-

tified checks, wire transfers processed
immediately. Personal or company
checks require 18 days.

ESCORT

RADAR WARNING RECEIVER

Cincinnati Microwave
Department 0688

One Microwave Plaza
Cincinnatl, Ohio 45296-0100

© 1886 Cincinnati Microwave, Inc,



ARMY RI:bI:R\/t OFFICERS TRAINING CORPS

Theres a colleee course [||tl\||1|p||| Rob Bright succeed in his other courses
The Army Reserve Othcers' Traming Corps.

Army ROTC 1s the college elective that teaches the planning and
[Ifllt “Iandy 1_|||I..I|1 skills vou can Fllll Lo Lse || h1 now. As well as the conbidend ¢ and
leadershap vou Il need to succeed in vour future career.,

Enroll in "-.|||| ROTC as vou would for ollepe course.” heres no

commitment to join the Army. And Army ROTC won't take up a great deal of vour
time, But vou can learn how to make the most of yvour ome. And, more impaortant,
VLT W srential,

Find out why more than 60,000 collepe students were enrolled in Armv ROTC
last vear. Write Army ROTC, Dept. TG, PO Box 9000, Chifton, NJ 07015-9974

Be all vou can be.
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66My grade point
average jumped
froma26toa34
since Army ROTC
showed me how
to make the most
of my time.%9

Robere Bright, Junior
Universiey of ldaho
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SPECIAL REPORT

With NASA on hold, other space
agencies prepare for space race

The series of dizsasters that
haz left NASA in a holding
pattern is taking on even
more serious implications as
other nations' space agencies
speed ahead with launch pro-
grams. China recently an-
nounced it will launch two
communications  satellites
originally scheduled Lo go on
the U.S. Space Shuttle. But
the most serious i'n!‘ﬂ]wiit jon
is coming from the French
space agency and the Soviet
Union. Both have speeded
up preparation for major
launches of new vehicles,
The rocket lifting off in the
photo below is an Ariane 1V,
f"'nlln'l.l."lllg a =ories of test
launeches, the Freneh vehicle
was pronounced ready for
business earlier this year.
Loss of control of an Ariane
Il in May stopped the
French briefly. But the pro-
gram was expected to re-
sume in the fall. Ariane 1V
ean  carry  an S000-pound

pavload into geostationary
aorbit 22,000 miles  above
Earth. Some American cus
tomers may switch from the
Shuttle to Ariane if they
can't launch communications
satellites on schedule,

Superior French
launch site

The Space Shuttle cannot
get up to geostationary alti-
tude, and space officials in
America are worried that
customers will quickly get
uged to the French launch
vehicle, Another advantape
of the French program is the
location of its launch r'.'u'illil:j.'
in Kourou, Guyana, close
to the equator, making it
ideal for  peostationary
launches,

England is working on its
own space vehicle, o ghuttle
that takes off horizontally. A
prototype is expected to fly
in the 1990s.

The Soviets, meanwhile,

s, consider if
= program remains grounded

E o suecessiil

have completed test fMights
of their prototype space
shuttle. The final version of
the vehiele, =till under eon-
struction as this story was
going to press, bears a chill-
ing resemblance to the 1.5,
Space Shuttle, The Soviel
vehiele's main  differences
are that it is smaller and that
it returns to Earth under jet
engine power, Our Shuitle
returns a2 a ghider.

Soviet space officials are
pointing to the jet-assisted
landing feature as a major
gafety device. The Soviet
shuttle will have more land-
ing options, and will have
more time to switeh options
in the event of a problem
during the re-entry phase.
No American Shuttle has

had a major problem on re- &
assurances  of =
safety from space officials -
may carry less weight than 2
they did in predizaster days. 2

entry. Bul

In-flight launch
possible

The coneept art showing a s

shuttle
launched from an MYA
bomber indicates another
possible advantage of the
Russian vehicle’s jet en-
grines: in-flight launch.

In recent months, the So-
viets have been talking with
Third World customers
about switching from the
LIS, Shuttle to the Russian
version. In the early stages
of testing, potential custom-
ers were begring off because
the Soviets would not allow
them on the launch pad in the
preflight phase. But several
Pacific basin countries are
hot to launch communica-
tions =atellites and may re-
the American

Soviel heing

ton long,

The Soviets this yeuar have
madde a number of important
moves in  the

Early in the

space race.

yvear, Russia launched the
Mir space station, an updat-
el version of the long-orbit-
ing Salvut station. Techni-
cians, shown working on the
Space Station at the Tyura-
tam launch site in the photo
on the facing page, worked
around the clock to prepare
Mir for what is expected to
be g record for a manned
space lab., Two cosmonauts
launched to the Mir station
were  expected  to  spend
more than six months in or-
bit with help from Russia's
Progress carge rocket, de-
signed to deliver supplies to
the orbiting cosmonauts ev-
ey S1X weeks,

An upgraded mission con-
trol facility, shown in the far
right photo on the facing
page, 15 handling the Mir
station and iz expecting to
control the Russian shuttle,
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New Russian

cargo pod

The Russian vehicle's cargo
bay is designed to earry a
120-ft.-long cargo pod. In
that confipuration, the shut-
tle would have no flight crew
and would return to earth by
remote control. Clearly, it
will become an important as-

et in the boilding of exten-
sions to the Mir space sta-
tion. With JJI'I'].I:lI':;I.1EI1II'I.\; fiar
lwunch of the manned Rus-
sian shuttle moving ahead at
i quickened pace, it is possi-
ble that the Russians are
planning to build a huge
gpaee station around the Mir
umit, miving them an orbiting

platform as big as the
planned  American  Space
Station scheduled for 19692
operation. If the Russians
can get their shuttle into op-
eration this wvear or early
next, thl-}' |ik|~]_|. will be o=
erating a large-scale station
by 15990,

Space buziness worldwiide

is expected to generate more
than $1040 bhillion in revenue
over the next five Years, ac-

cording to a Eurs Hean Hp:u'u:
Apency study. Thus, the
pregsure from foreign  na-
fions with new launching ca-
pabilities 15 not just a matter
of national honor, Now a hot-
tom line's involved,
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Sub poptop
saves lives

Nothing could be more terri-
fying to a submariner than to
be trapped inzide a crippled
veszel, While there are res-
cue systems, most operate
anly in shallow depths, or
suspended  from  surface
shipa. A new escape pod,
developed by the West Ger-
man military. would allow a
erew to =afely abandon ship
if the submarine ran aground
or began to sink. Construct-
ed of special steel for high
gtrength, and with bouyancy
tanks in the collar, this
gphere can hold 40 persons
and has air for nine hours.

PHYSICS

Superpower
generator

At beast 100-trilion watts of
power could be generated by
this huge machine., The 108-
ft.-dia. fusion reaction parti-
cle beam accelerator, the
first of its kind, is at Sandia
National Laboratories. Thir-
ty-six pulsed power modules
arranged around the hub
{right) deliver the high pow-
er in bursts, starting the fu-
sion process, The first burst
(Tar right) lasted only 50 bil-
lionths of a second. The pho-

to shows the high-powered
electrical discharges lighting
up over their electromagnet-
ic fields. Longer future shots
will allow scientists to study
how to use and operate such
high power.

Electrifying
sea breezes

Vacationers go to the shore
for the cool breepes, but
homeowners in Ebeltoft,
Denmark, derive  even
greater benefit from the
wind with the first onshore
wind farm. It takes 16 Nord-
tank wind generators amd
40-ft.~dia. blades to produce
I megawatt, enough for the
energy needs of 600 families,
With the data from this ex-
perimental installation, oth-

er communities in Scandina-
vin will decide whether to
in=tall wind farms.

A nonsurgical
look inside

Doctors will soon be able to
loak inside the body using a
technigue developed at Ohio
University  called Magna-
spectrometry. The patient
will not risk surgery, X-rays
or other hazards. An 8%-ton
electromagnet creates a vi-
szl imagee that can be trans-
mitted onto a  computer
sereen. The image (like the
brain at right) can be ana-
lyzed spectrographically or

just monitored [or normal

functions, all without the
dizstortion of drugs, radiation
or surgery. This data can be
studied with other stored in-
formation for better or
quicker solutions,

b6
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‘Hi’ in the sky

The

Hauling it
everywhere

('IllrlrllilI'.il'.E:lIIIIH-l niek-
work for NASA's space sta-
tion in Lhe 1990= will be like a

TV network, air traffic con-
trol, metropolitan telephone
exchange and large comput-
er installation all in one. De-
signed by Harris Corp., the
J00-mile-high network will
provide more than 60 com-

munications links, using 30
antennas. [t'll keep in touch
with satellites, shuttles and
NASA control centers on
FEarth. Communication with
ground will allow scientists
on Earth to observe and in-

teract with experiments in
space. Expected to last 30
space network
Improvements
communications

I‘u'l.‘:.i.l':-. ||'.i.'-
will [ de
in  Earth
and new devices to lower
[|-c'h|:4-!-||_-} costs

Beareat from Haprp-
lunds AE in Sweden is the
new

The

est concept for transport
or rescue moany terrain. Its
greater mobility derives
from all four rubber treads
being powered by a V6 gas
engine or optional turbodie-

sel. A unigue gearing svstem
allows one engine Lo power
all treads and still pivot or
articulate. With options for
cranes, truck beds amd fire

TRACTOR TREADS

pumps, the Bearcat can do
almost anvthing. In snow,
iee or mud, and fully amphib
swamp or river, it
ean go anywhere. Tu

lkl= I-n!'




SURGEON GENERAL'S WARNING: Smoking
Causes Lung Cancer, Heart Disease,
Emphysema, And May Complicate Pregnancy.
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THE TOYS
OF SUMMER

Welcome to

Disney World for

a wet 'n” wild
rendezvous of jet
boats, hovercraft
and mini runabouts.

BY TiM COLE
Boating/Outdoors Editor
Photos by Skip Gandy

orget about necessity,

Water has been the

true mother of inven-
tion ever since Noah's well-
documented experiment in
backyard boat-building.
Give the average nautical in-
novator an open streich of
river, lake or ocean and he'll
usually figure out a way to
make a splagh. These days,
you'll find this unquenchable
inventiveness in the form of
motorized beach toys, rang-
ing from 4-stroke jet sleds to
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2-place, go-anywhere hover-
eraft. Propulsion comes from
a wide array of mini twin-
evlinder inboards, jet
pumps, prop fans and out-
boards. Most are capable of
brisk top-end speeds and
snappy cornering, and have
tough reinforced fiberglass
construction that can with-
stand jumps and spins.

All of them represent a
broad and growing field, so
PM gathered 11 of these con-
temporary  beach-burners

for a showdown on the la-
goon at Florida's Walt Dis-
ney World. They were cho-
sen with variety in mind, and
are placed in order here by
the “degree of agility” re-
guired to drive them.

PM testers decided that
the Surfjet 23658 (T15 Ray-
mond Ave., 3t. Paul, MN
55174) made the most “ini-
tial” demands on the opera-
tor, followed by a steep
learning curve as one ap-
proached a state of prace.

Wet fun comes in all shapes,
sizes and power options. The
Aquapro Fastrac 400 [top)
représents the saddie-and-
handlebar variety. The Parker
L'l Jet [top left) represents
maost fully enclosed types. The
operator stands on the
Kawasaki Jet Ski [far left] or
skims owver the water in
Hovercraft Industries
Sunrider Il [left).




But starting out and making
those first tentative turns
were the tough part. As we
learned from  our
though, machines offering
early challenges zometimes
affered greater rewards,
The Surfjet, with its man-
areable  T-ft., 9in. length
and  120-pound heft, is
shaped like i surfboard with
a square engine box grafted
on the after end. A tiny Su-
baru 2-stroke twin Iurks be-
neath the cowl and powers a
jet pump designed by Surf
jet. You stand on the board
(eapacity is 300 pounds) and
grasp i tetherhand throttle,
Steering is accomplished by
leaning from side to side,
with really sharp turns pos

tesls,

sible the harder you lean.
Fun factor (on a scale of 1 to
107 of this $2350 machine; 6.

The Kawasaki Jet Ski
(2009 East Edinger Ave.,
Santa Ana, CA 92705) really
ot the wel tovs business
rolling more than five vears
agro, Jet SKis now dominate
the market, and serious rac-
ing on a national scale has
sprung up among the youth-
ful, no doubt attracted by
the competition and the Jet
=Ki's amazing capacity for
performing tricks. You ean
literally make these things
fly, given the proper condi-
Liomns.

They come in two models,
the 300 and the 550, Both are
just over 7 it. long and under

25 in. wide. The smaller
JS300 (52099) weiphs 222.7
pounds and iz powered by
Kawasaki's own vertical sin-
gle. Heavier riders will need
the 251-pound J3550 ($3249),
which relies on a beefy 52.3-
el -in. vertical twin.

Each has a steering voke
that elevates to driver level
during stamd-up operation,
and directional eontrol is
gained by aiming the yoke
and leaning. Straight-on
running is easy, but turning,
especially in a chop, can be
dicey. Kawasaki has re
placed the righthand finger
throttle lever with a thumb
throttle, which, particularly
in hard right turns, requires
soime pretty novel contor-

tions, Fun factor 7.

Wetco's Wethike (9811
Independence Ave., Chats-
worth, CA 91311), like the
Surfjet, requires some get-
ting used to, but familiariza-
tion breeds delight. You
climb over the back of the
machine, sit astride the sad
dle, plug in the emergency
stop switch, hit the starter
and go. Stability accompa-
nies speed, and you ean
achieve low-level, but none-
theless exhilarating, jumps.
:‘r!;!:\'l‘ﬂ‘ the nicest part aboiat
thizs £3495, 330-pound ma
chine is the way the 60-horse
Suzuki powerplant pitches it
around corners. Lav it over
like a motorcyele and it'll
carve turns in the water re-
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HOVERCRAFT INDUSTRIES
SUNRIDER Il

gardless of the chop. Fun
factor: 8.

The Fastrac 400 (F.Ch
Box W7, Springfield, MO
65803), while searcely taxing
athletically, offered some-
thing that none of the other
machines had: instant grati-
fication. The combination 40-
hp Cayuna twin-eylinder en-
gine/Berkeley jet drive is
superbly balanced inside the
Fastrac's red planing hull.
Steering response is immedi-
ate and positive, and you can
spin this little wonder within
its own length at top speed,
performing  action-packed
260s with merry noncha-
lanee. The $4500 Fastrac is
designed for the casual ath-
lete and reguires far less

POPULAR MECHANICS ® ALIGLS

agility than the Swrfjet, Jet
Ski or Wethike, which may
dizsappoint those looking for
more strenuous  diversion.
But that's more than com-
pensated for by the sheer
exhilaration of deiving it
Fun factor: 10,

The Castoldi Wave Rider
(BSC Mosa Ine., P.O. Box
1739, Matthews, NC 28105)
is a larger, more stable cous-
in to the Fastrac, [t would
take a minor tsunami to up-
set the Castoldi's ultra-sta-
ble hull form. Two adults and
a child can ride this £5995
machine with peace of mind.
A Fiat Firejet 100d0-cc en-
gine—the same powerplant
yvou'll find in some smaller
Fiat automobiles—drives a

1984

Castoldi  hvdrojet, which
pushes this 661-pound unit
along at a respectable but
hardly memorable pace. A
thrust reverser—like the
Fastrae's—adds to dockside
manetuverability. Fun fae-
ton: 6.

Hovercraft Internation-
al’s  Sunrider 11 (11852
Space Blvd., Orlando, FL
S2821) was the least athleti-
cally demanding of the lot,
but we increased the “de-
gree of agility” reguired to
drive this machine because
of the mental stimulation it
offers,  This  T40-pound,
11,255, 2-place flying ma-
chine is powered in typical
hovereraft style by a lift mo-
tor providing a cushion of air

beneath its neoprene-coated
nvlon skirt, and a thrust mo-
tor driving a ducted 5-hlade
prop.  The arrangement
pushes the unit along at a
top-end speed of 31 mph with
ohe  oeedpant. Hardly
breathtaking, but the inter
esting part comes when you
coordinate the lift and thrust
throttles and the jovstick-
controlled twin rudders aft,
Rudder responze is slow, so
there's a lot of :qlirling anid
overcompensating at  first,
The fun starts when you're
able to feel the machine fly-
g underneath you and an-
ticipate its veactions. For
this kind of cerebral chal-
lengre vou're offered a ma-

{Plecse B to page TA6)




ORIENT
EXPRESS

\Within the next 10 years, we may be able to fly
from New York to Tokyo in about two hours.




42,000 ft., I felt every shake, rattle and roll, and

then the sonic boom that announced man's first
encounter with Mach 1. It was thrilling. We were
crossing an unknown barrier.

That was 1947. Today, thousands of airline passengers
fly at Mach 1 and more every week aboard the Concorde.
Somehody asked me what happens to a man at Mach 1.
Nothing. How about Mach 2? Nothing still. How about
Mach 257 The answer iz still nothing. And I'm sure man
can push himself all the way to the speed of light, sitting
comforiably inside a well-outfitted aircraft. That's why
1 was not at all surprised earlier this vear when Presi-
dent Reagan announced his support for the X-11, the
aircraft of the future he calls the Orient Express.

Within a decade, we will have a plane that can fly the
route from New York to Tokyo in about two hours. And,
if the airlines think they can sell seats economically,
there is no reason why we won't have scheduled flights
from coast to coast running less than an hour. In fact,
Northwest Orient airlines, the largest U.S. carrier to the
Pacific, has already announced that it would be a
customer.

The Orient Express is President Reagan’s word for

sm‘mg in the cramped confines of the Bell X-1 at
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PAA ILLUSTRATION BY JOMN BERKEY

FProposed Orient Express plane
will skip the atmosphere using
huge scram-jet power plant.

what the Air Force, Defense Department and NASA have
for several years called the space plane. All the technol-
ogies to build a Mach 5 plane immediately, and a Mach
25 plane hefore the turn of the century, are in place. The
pieces just have to be put together. That will happen over
the next five years as we develop the X-31 test plane. It
will be used to demonstrate new propulsion technol-
ogies, advanced metals and aerodynamic designs.

Until recently, the chief barrier keeping us from
building an Orient Express was the powerplant. In the 39
yvears since the sound barrier was broken, we've flown
ahove Mach 3 with jet aircraft. The fastest jet plane in
the air is the SR-T71. It flies a little faster than 2000 mph,
which is Mach 3. To get beyvond that speed, a new
technology—tested in ground-based labs, but not yet in
the air—may provide the first important leap forward.
It"s called the air turbo-ramjet. Aerojet Techsystems has
one that has been ground-tested successfully. The air
turbo-ramjet burns hydrogen fuel. The exhaust powers a
turhine that drives a compressor. Air forced into the
system is relatively cool, so there's no danger of the
turbine blades breaking up.

McDonnell Douglas has taken a keen interest in this
engine technology, and acrospace engineers feel it could







The scramjet engine will take up much
of the underbody of the Orient Express
plane, as shown on the facing page.
The engine will operate in different
phases, from a et on takeoff to a
rocket In flight. McDonnell Dougias

is working on a concept using needie-
nose dynamics [right). A Lockheed
concept for the Orient Express [below)
resembles the U.5. Space Shuttle.

FACRG FAGE ILLLSTRATEDN BY MARK MoCANDLISH

be the first Orient Express engine. It
would provide enough power for Mach 5
flight at atmospherie altitudes. Several
other aerospace firms are looking at
variations to the theme, and General
Electric has lately indicated an interest
in developing this next generation jet.
If MeDonnell Douglas started work on
its Mach 5 plane today, it could be flying
passengers in 1992,

Meanwhile, NASA researchers are
working on a next-generation Orient
Express engine called the scramjet.
Various designs have been proposed,
but the point of any scramjet is always
the same—to shape shock waves. The
scramjet engine, to keep a plane flying
at Mach 8 and beyond, would have to
withstand intolerable temperatures,
The engine could be kept at a steady
cool temperature, however, if air mov-
ing at supersonic speed could be foreed
through the system.

Of course, air moving at supersonic
speeds produces shock waves, The way
around that problem is to have a very
broad inlet to the seramjet, and build
its insides shaped to accept shock
waves. NASA, Air Force and McDon-
nell Douglas concepts of a seramjet-
powered plane call for the entire under-
belly of the aircraft to be an intake. The
design has worked in computer simula-
tion. Now it has to go to the technical
demaonstration phase.

Ideally, the Mach 25 plane of the next
decade would take off in a simple tur-

bine mode, bypass to an air turbo-
ramjet mode, get into the upper atmo-
sphere in the scramjet mode and leave
the atmosphere as a chemical rocket.
The multipurpose engine will give the
pilots options in different weather con-
ditions and at different altitudes.

As we move toward Mach 25, major
changes will have to be made in air-
frames. They will have to be as light-
weight as possible, but alzo be able to
take extreme stress from temperature,
pressure and gravitational forees,

Inside the Orient Express, be it a
Mach 5 craft or a Mach 25, [ foresee no
major changes. The basic design of
today's aireraft would be comfortable at
any speed. Although the Orient Ex-
press will be traveling at dizzying
speeds, the passengers inside will be
standing still in velation to the aireraft.

It is likely that a future Orient Ex-
press, in operation by the late 1980s,
would operate as a Trans-Atmospheric
Vehicle (TAV), It would take off hori-
zontally, like an ordinary aireraft,
sweep up into the high atmosphere at
Mach & or so, leave the atmosphere and
speed up to Mach 25, then slow down as
it made its landing.

The flight of a TAV, like the typical
New York to Washington shuttle jets of
today, would be mostly takeoff and
landing. Less than half the trip would
be spent in level flight.

One technology which is lagging to-
day and which will have to improve in
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the future is that of airport construc-
tion. The Orient Express probably will
operate only out of major cities. There's
no time, or need, to go Mach 8 on a
flight from Las Vegas to Los Angeles,
So only a few specialized airports would
need to be built.

| can envision a new floating airport
built on an artificial island off New
York City. And the Japanese already
have such an airport planned for the
Tokyo area, The main reason for a new
airport for the Orient Express is that it
would need more landing strip than
today’s airports have. International
airports give today's jets nearly 2 miles
for takeoffs and landings. The Ovrient
Express likely will need a landing strip
of about 3 miles.

The building of new airports for these
aireraft will enable us to explore a
technology we have ignored—building
airports that make sense, Today’s air-
ports take almost as much time just to
get to as the flight itself takes. That
makes no sense. Many of the current
airports don't have enough runways.
New airports for the Orient Express
ean address that dilemma az well. And
new airports, especially offshore pro-
jects, could be more environmentally
gound, too.

The technology to develop the X-31
aerozpace plane iz available today.
Within five or six years, that plane will
be running what amounts to shake-
downs of the engine and airframe tech-
nologies.

Somewhere between now and the
first flight of the X-31, 1 expect the
airlines are going to take a serious look
at the possibilities, Whatever they de-
cide at the present, we will have to push
ahead with the research. Consider the
ground we lost when Congress can-
celled the U.5. 58T a decade ago.
Today the French ave building a see-
ond-generation S3T. We still have
none. Last year, Congress finally came
to the conclusion that we should have
continued research into commercial su-
personic  flight, and it authorized
NASA to research a potential Ameri-
can S3T. With the coming of the Orient
Express, the French SST should be-
come obsolete, And the Orient Express
will become the leading edge of a new
aerospace revalution. ™
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GLASSAIRFT

We couldn't resist rolling Stoddard-Hamilton's new Glas-
sair FT, 8wift control response and above-average perfor-
mance on takeoffs and landings are reasons why more than
T00 older Glassair homebuilt have been sold,

Glassair's new FT comes with fixed tricycle gear. With a
160-hp engine, the plane can be coaxed to over 200 mph. It

could be built to go 260 with a high-horsepower kit,
Complete kits, without the usual options, are available for
$14,000. The real strength of the Glassair FT plane is
simplicity of construction. It can be ordered as a single kit
or as four subkits if you want to build one on the finance-as-
you-go program, Glassair is in the process of upgrading the
FT kit to cruise at approximately 300 mph, When that is
completed, the SX-300 may have to move over and give
first place to the 2-place Glassair FT. For now, the Glasaair
iz simply a great plane to build,

PRESCOTT PUSHER

The Prescott Pusher's slightly swept wings and aft prop
gave us breathtaking visibility. Our heart literally leaped
as we climbed above the clouds. The Pusher hopped off the
deck on takeofl, something that took us a few flights to get
used to,

In the Prescott Pusher we have the first kit plane

designed and manufactured with Computer-Aided Dezign/
Computer-Aided Manufacturing techniques, The Pusher
will carry four people at speeds of more than 200 mph.

Two basie kits offer fixed mear (220,000) or retractable
gear (836,500, However, when you put together a Prescoti
Pusher, vou get more than just a kit,

You get instructional videotapes, comprehensive man-
uals and extensive prefabrication. The aircraft itsell is
quite unusual, with a curvy fuselage, T-tail, pusher prop,
internal engine and clamshell doors.
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PRESCOTT PUSHER

FREEDOM MASTER FM-2

Seaplanes are usually trucks with waterwings. But
Freedom Master's FM-2 felt like a floating hot rod. Smooth
takeoffs and landings were followed by responsive handling
and a roll rate that made flying it a thrill.

Thiz iz a 4-place gireraft with superior aerodynamic
design and a nearly flawless eomposite surface that cuts

—

tdrag sharply. PoPULAR MECHANICS got to fly the FM-2
before it was shown to the rest of the world, We clocked it
at 207 mph true air speed at 6500 feet. Supercomposites
used in the body help it handle the punishing demands of
water landings.

The homebuilt sports planes of 1986 are nothing short of
amazing. But now we're off to Oshkosh, Wisconzin, to get a
look at the future, which we're told includes G-place
lightweight aircraft that top 200 mph, M
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HOUSE

INTELLIGENCE

ou return home after a long day to find the
vmust already cooking in the microwave. Music

from the stereo and glowing lamps make the
house seem occupied, but nobody's home.

Next morning, the TV news wakes you to the
aroma of freshly brewed coffee. The clothes washer
kicks on as you leave the house. Though the tempera-
ture soars throughout the day, you won't come home
to a hotbox. Instead, vou phone the house and
program the air conditioner to begin cooling before
you return.

Sound like the house of the future? If s0, the future
has arrived. These are just a few of the mundane
tasks that today's intelli-
gent home-management
systems can accomplish.
Tomorrow's  will  be
smarter still,

—

The smart home is coming. You'll

ly in the number of things they control, how many
commands they'll execute and the way you program
the front-end controller,

For example, Radio Shack’s system will control up
to 16 items, turning them on or off twice a day. The
timerfeontroller itself has numbered buttons keyed to
each module, You designate the same number to the
module that will operate a specific appliance.

At the other end of the programming spectrum is
the X-10 Powerhouse, It lets you control up to 72
maodules, and it's capable of 128 timer events, A timer
event is any time a command is executed, no matter
how many devices receive a command. If you pro-
gram the TV, kitchen
lights and electric perco-
lator to turn on at Ta.m.,
all that is just one event.

Besides the number of

The systems you can
buy today vary in their
capabilities and levels of
complexity. You have to
add them to your house-
hold—and most run on al-
ready-installed AC wir-

control utilities, appliances
and security from another room
or another continent. Best yet,
some of the future is here today.

BY MARTHA DOWNING

items the X-10 will oper-
ate, its method of pro-
gramming is also quite
different from other sys-
tems. You program the
system through a home
computer—Apple, Com-

ing. One system =oon to
be available requires
hardwiring with coaxial
eable. Coax (and possibly fiber-optic cable) will be the
electronic highway of the future, when home control
systems are built into new homes, ready for smart
appliances that will perform commands issued from a
central master control panel,

For the time being, the home management sys-
tems that use AC wiring depend on switching mod-
ules to operate utilities and appliances. You plug the
appliance into a module, then plug the module into an
electrical outlet.

The brains behind the syetem are a timer and some
sort of front-end controller. You program the control-
ler to execute commands—at the times you deter-
mine—for each individual appliance or utility. When
the time comes, say to turn down the lights or turn up
the thermostat, the controller transmits the com-
mand through the electrical wiring. The command
goes to the specific outlet module that's addressed,

All these house-wiring devices, including the Sears
Home Control System, Radio Shack's Plug™N'"Power,
Heath's Smart-Home and X-10's Powerhouse, func-
tion in the same general manner, They differ primari-

modore or IBM. After
you connect the Power-
house to a computer and
TV monitor, it guides you through the programming
with a series of pictures showing rooms, appliances,
thermostats and what-not. You designate a code for
each device, such as A-1 for the foyer light, then
assign the same code to the outlet module that will
operate the light.

Onee you've programmed the system, you discon-
nect the computer from the Powerhouse, This leaves
the computer free for other chores while the Power-
house goes about its business, A backup battery will
retain the programs in memory for 100 hours should a
power failure oceur. You may reprogram or alter the
program any time by reconnecting the Powerhouse
to the computer and TV.

You can get a wide variety of modules for the X-10
Powerhouse, These include plug-in medules for
lampsz and appliances, wired-in receptacles and wall-
switch modules, even thermostat controllers and
heavy-duty versions for 220-volt utilities. Besides
these, there's an alarm system interface that will
flash your household lights on and off when some-
thing trips an existing alarm system. Finally, a

PR HELISTRATION BY MCHARD MELTON
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telephone responder lets you control things remotely from
any Touchtone phone. By the way, you always retain
manual control over appliances and utilities.

Computerless control

The X-10 Powerhouse won't do you much good if you don't
own a computer. And as nice as it is to cool the house or
illuminate the driveway by phone, you still have to memo-
rize those deviee and funetion codes, or carry them with
you. But before long, issuing commands will be as easy as
saying “Open, sesame!”

Audec Corp., a leader in voice recognition technology
(High-Tech Phones, page 87, Sept. "85), has developed a
home management system you can program by voice, even
over telephone lines. All you'll have to remember is your
own personal security code. The system not only accepts
your spoken eommands, but also confirms them—in your

82 PRA BLLUSTRATION BY JOE MILIOTC

voice. Other systems acknowledge your order with a beep.

Because the Audee system responds voeally, it can give
you a status report on its programming, Let's say you're on
vacation, and can't remember whether or not you pro-
grammed the night lights. A quick call to Audec system will
let you know. While you're on the phone, you can make any
program changes you like,

Home control systems can deter intruders by making an
empty house look lived in. But if the trick doesn't work,
somebody’s got to holler for help.

One smart electronic watchdog iz the KeepSafer Plus
system from Schlage Lock Co. You can outfit it with many
wireless sensors for break-ins, fire or smoke. Should any of
these trip, KeepSafer Pluz automatically telephones a
ventral security office (operated by Schlage), which imme-
diately summons emergency services.

KeepSafer Plus won't operate the thermostat for you,
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any more than the current crop of home management
systems can report a break-in. But before this decade’s out,
vou'll see comprehensive artificial intelligence systems that
will tie together and manage appliances, utilities, house-
hold zecurity and communications, Such a system won't
merely operate the dishwasher for you, It would phone you
at work if the dishwasher foods.

Totally wired
Virtually every electronics and appliance company has
research in progress toward these total-control systems,
while industry committees draft standards so that each
company's products will funetion with the others. Because
of the amount of activity that will be going on behind yvour
walls, these systems will use coaxial or fiber-optic cable.
You won't have to buy & new, pre-wired house to enjoy
these systems. In fact, you'll be able to retrofit your
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current home for the future when Mitsubishi begins mar-
keting its Housekeeping System. The system will perform
a mind-boggling variety of functions, Everything is pro-
grammed and operated from a mastéer monitor-control
panel, which you might locate in the kitchen.

Besides the usual on/off modules, security sensors and
climate contral units, the system accommodates some
unigue accessorics, These will open and close curtains, lock
doors and windows, and take photos of anyone approaching
the front door. You can install videocameras in the baby's
room and backyard, and monitor these areas from a TV
sereen built into the panel. Because the system’s tied into
your telephone, intercoms let you communicate with the
outside world as well as the garage workshop. Afraid you
left the basement door unlocked while you're away? Call the
aystem and lock it electronically by telephone. Just don’t be
surprised if the system calls you first! ™
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e received a lot of mail

recently from readers

who were intrigued

by the partially

carved chair back pic-
tured on the cover of our November 85
issue. In response to those letters, we
present easy-to-follow instructions and
plans for building this cherry dining
room chair.

Inzpired by classical Chippendale
gtyling, the chair features a hand-
carved back that exhibits graceful
gerolls and interlacing straps. The back
panel, known as the gplat, is joined to a
top rail that has two serolled ears. If
vou have not attempted wood carving
before, don't be intimidated by this
project. The moderate relief carvings
shown are relatively easy and all that's
required are a few basic carving tools
and a little patience,

The chair is made of cherry hard-
wood, except for the plywood seat pan-
el. It's assembled using dowel-rein-
foreed butt joints, The seat frame is
strengthened by four corner braces
screwed to the frame members.

Splat and top rail assembly
Start by cutting the splat and the top

CHOICE
SEATING

Build our Chippendale-inspired
dining room chair
to beautify your home.

BY ROSARIO CAPOTOSTO, Contributing Editor

rail to the oversized dimensions given
in the materials list. Cut a 1¥s-in.-deep
x B¥ein.-long notch in the top rail (pho-
to 1), Next, transfer a full-size pattern
of the finished splat and top rail assem-
bly from the drawing to heavyweight
paper. Use a sharp knife to cut out the
paper pattern. Place the pattern on the
assembly and trace the cutting lines
onto the workpieces (photo 2). Also,
make centerline marks on the assembly
to indicate dowel-pin locations,

Next, bore four Y-in.-dia. dowel-pin
holes in the top rail—two for joining the
splat and one dowel hole for each rear
leg—and two in the top edge of the
splat. Then, join the splat to the top rail
uging yellow carpenter’s glue and two
Y x 1%ein,-long dowel pins (photo 3).

After the glue has dried, rough-cut
the splat/top rail assembly to size on a
band or seroll gaw. Next, bore holes in
the splat and top rail, as shown on the
drawing, to establish the limits of the
interior cutouts. Carefully cut away the
interior waste areas on a scroll saw
iphoto 4). A portable saber saw fitted
with a narrow blade eould also be used.

Color phota: J. R. Rost
Black and white phatos: Rosana Capotosio
Technical art: Eugene Thompsan

1 Notch top rail by elevating blade slow-
Iy through workpiece. Then. make two
cuts into the edge to drop out waste,

B4

& After making a full-size pattern of splat
and top rall, use a ballpoint pen to transfer
pattern's shape to workpleces.

Then, use various shaped files and 100-
grit sandpaper to remove saw-blade
marks from the surfaces of the interior
cutouts and from the outside edge of
the assembly.

Here's a time-saving trick that [ used
to effectively remove saw blade marks:
Place a small file in the lower chuck
(blade clamp) of the seroll saw and
power-file the surfaces emooth (photo
5). If the file has a tapered tang, grind it
straight to fit it into the chuck properly.

Carving

Pencil in the outlines of the serolls and
mterlacing straps. Next, use a sharp
knife to make stop-cuts along the lines
that separate the “raised" areas from
the surfaces that will be carved to a
lower plane (photo 6), Using a gouge,
make shallow back-cuts up to the stop-
eut lines (photo 7). Be eareful not to cut
deeper than the stop-cut lines, other-
wise, you may split the wood beyond
the pencil outline.

Uze a shew or pouge to deepen the
stop-cuts, then execute more back-
cuts, Repeat this procedure until
vou've reached the desired depth. Once
the specific details have been roughed
out, use a wide, shallow gouge or a

3 Use a doweling jig to bore Ye-in.-dia.
dowel-pin holes in the splat and top rail.
Glue, dowel and clamp the parts together.
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straight chisel to make long, sweeping
cuts that form rounded, convex edges,

Az the carving nears completion, aim
a lamp with a clear bulb across the work
at a low angle (photo 8). Thiz will
highlight any areas that need additional
work. The lamp is also helpful when
making the final smoothing cuts with a
gouge and bent chisel.

Finally, use 100-, 120- and 220-prit
sandpaper to sand the assembly
smooth. Flexible emery boards are
handy for sanding the shallow outside
curves of the serolls.

Rear legs
Make a full-zize paper pattern of the
rear legs from the drawing. Then, trace
the pattern onto the workpiece and cut
out the two legs on a band saw (photo
10). Note that the section where the
side rails join the rear legs must be
perfectly flat. Smooth these areas on a
stationary belt sander (photo 11). Re-
move blade marks from the remainder
of the legs with a spokeshave, belt
sander and sanding drum (photo 12).
Another area of the legs that must be
kept flat is 1% in. of the upper back
edge. This is necessary in order for the
doweling jig to sit parallel to the

=) =1 i =]

& Scroll saw provides the easiest and mast
accurate means of making the cutouts in
the chair back. Holes provide blade access.
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straight front edge. Pogition the jig as
shown (phato 13), and bore a %e-in_-tia.
dowel-pin hole in the top of each leg.
Next, dry-assemble the rear legs to
the splat‘top rail assembly., Cut the

rung (part I} in the materials list) that

8 A fiie in lower blade clamp of scroll saw
smooths away saw-blade marks. Tapered
file tangs must be ground straight.

7 Use a gouge to malre shallow back-cuts
up to the stop-cut lines. Don't cut deeper
than the stop-cuts or splitting may occur.

¥ Tools used to carve chair nan:k |Ieﬂ. ta
right): knife, skew, two gouges. spoon bit
and bent chisels, files and sandpaper.

11 Sand fiat the area where the side rails

Join the legs. Be sure that the sander’s
table is perpendicular to the sanding belt.
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gpans the legs along the bottom of the
splat. Then, bore ¥+-in.-dia. dowel-pin
holes in each end of the rung. [nsert
dowel center markers in each end.
Place the assembly face down and posi-
tion the rung to make dowel-pin loca-

i Qutline the details of the carved splat
using a sharp knife. These stop-cuts sepa-
rate raised surfaces from the lower areas.

B Shine a light across carved surface to
highlight rough spots that need additional
work. Then, finish-sand the piece,

10 Trace a full-size paper pattern of the
rear legs onto the workpiece. Then, rough-
cut both of the legs to size on a band saw.,

12 Finish-sand the rear legs using a sand-
ing drum fitted in a drill press. A portable
belt sander could be used, too.

tion marks on the inside of each leg
(photo 14). Now bore dowel-pin holes in
the legs where indicated by the dowel
centers.

Seat raiils

Next, cut the back rail and the two side
rails, The front rail isnt cut until the
front legs have been dry-fitted. Tilt the
table-zaw blade 7" and crosseut miters
on each end of both side rails. Be sure
that the mitered ends of each rail are
parallel. Also, rip some serap stock to
make two thin T° wedges. The wedges
are needed to position the doweling jig
parallel to the mitered ends of the rails.
Tape the wedges to the rails as shown
iphoto 16), and bore dowel-pin holes.
Be sure to locate the holes so that the
dowel pins won't interfere with the
back rail dowel pins or with the seat
rabbet that will be cut later,

Install dowel pins in the ends of the
back rail, bore holes in the legs and dry-
assemble the back rail to the rear legs.
Next, ripa 1-in.-wide x 7° chamferina 1
x 4 x G-in-long scrap wood block.
Clamp the block to the outside of the
rear leg as shown (photo 17). Bore .-
in.-dia. holes in the end of the side rail
and insert dowel centers. Then, use the
chamfered block as a puide to make
dowel-pin location marks. Hold the zide
rail against the chamfered face of the
block and slide the rail down to make
hole centermarks in the rear leg.

Front legs and stretchers
Cutl the two front legs to length, then
locate dowel-pin holes using a 7° wedge
ag shown (photo 15). Bore the holes,
insert dowel pins and dry-azsemble the
chair parts.

Next, measure the distance between
the front legs and cut the front rail to
fit. Attach the front rail to the assembly
and cut the stretchers (J and K) to fit.
Note that the rear of the side stretchers
require a compound miter cut.

Now disassemble the chair parts.
Rout a %-in.-deep recess in the top of
each front leg with a Ye-in.-dia. straight
bit to accept the plywood seat panel.
Also, chamfer the inside corners of the
front legs. Next, cut a %-in.-deep x V-
in. rabbet in the front rail and the side
rails for installing the seat panel. Then,
rout the decorative edge rm the seat
rails and front legs with al [1-in. bead-
ing bit (see drawing detail 1).

Final assembly
Assemble the chair in two stages,
First, using yellow carpenter’s glue and
¥e-in.-dia. dowel pins, attach the rung
to the splat. Glue and dowel one rear
leg to the top rail, connect the rung and
back rail and then add the second leg
iphoto 20). Clamp the assembly togeth-
er and allow the glue to dry.

During the second stage of assembly,
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it's advisable to use slow-zetting hide
glue =0 you won't have to rush. Glue
and dowel the front legs to the side
rails. Next, join the side stretchers to
the cross stretcher and attach this H-
shaped assembly to the front legs (pho-
to 21). Then, glue the entire front leg
assembly to the rear legs (photo 22).
Tap the joints closed with a plastic or
wonden mallet.

Clamp the chair using five bar clamps
(photo 23) until the glue dries. Algo,
glue and clamp the ledger (L) to the
ingide of the back rail to provide sup-
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Key No.
A 1
B 1
C 2
[¥ 1
E 1
F 1
G 2
H 2
1 4
A 2
K 1
L 1

MATERIALS LIST—DINING ROOM CHAIR

Size and demim_l:_ fuse) M I ¥ 14 x 16" hardwood veneer ply-

By s X B x 1™ ¢ itop rail) wosed [sisut)

Wi X 6 x 164 cherry (splat) N I 1x14x 6™ foam rubber (cushion)

1% % 5 % BE8° chorry (roar leg) (i} 1 20 x @ stery fahric

P X ¥ x 113 cherry (rang) P18 Wodi x 2 hardwood dowel pin

1 x 2% x 1197 cherry (back rail) g 16 Wi x 14 hardwood dowel pin
5

1 % 2% x 13807 cherry (front rail) 4 2" No 12 M serew

1 x 3% x 12%,,° chorry (side rail) & 8 1% No. 12 th screw

1% x 1% & 164" cherry (front leg) Misc.: Carpenter’s and hide glue, 100-, 120- and
HWis x 2 x 5" cherry (eorner brace) 220-grit abrasive paper, oil-based cherry
:"5'.,. %1 % 15™ cherry (side streteher) stain, =tin polyurethane varnish, The chair
Mg X 1 x 14" cherry (cross seat fabrie shown (pattern name: Calebigreen)
streteher] iz available through interior decorators,

15 x 2 x 113" cherry (ledjzer) *Trim to fit

ar



port for the seat panel. When the glue is
dry, glue and serew the four corner
braces in place.

Cut a “-in. hardwood veneer ply-
wood seat panel to fit in the rabbeted
recess. Make the panel about % in
smaller on all edges to allow for the

fabric. Lay the fabric face down on a
clean surface. Put the l-in.-thick foam
rubber padding and the seat panel on
top of the fabric. Apply pressure to the
panel until the padding is 4 in. thick
{(photo 24). Then, staple the fabric to
the panel. When pressure is released,

- — i
.-‘#_".‘_H_—-—__.—

e
2l

E '| — =

13 For the doweling |ig to sit square on
top of the rear legs, the back |arrow) must
be cut parallel to the front surface.

16 To bore dowel-pin holes In side rails,
use two 7 wedges to hold doweling jig
perpendicular to the mitered end.

19 Dry-assemble chair and then scribe
the side stretchers for a perfect fit. Cans
and blocks support stretchers at & in. high.

22 Once glue has dried thoroughly, join
the two main assemblies. Use slow-setting
hide glue to gain more working time.

ag

14 With the legs dry-fitted into top rail,
cut the horizental rung to fit. Then, mark
the legs to indicate the rung's position.

17 Clamp a guide block to the rear leg
when transferring hole centers for the side
rall. The guide block has a 7° chamfer.

£0 Start the final assembly by attaching
the rung to the splat. Then, install one rear
leg. the back rail and the second leg.

the foam will expand and puff out the
fabric. Screw the seat cushion in place
after finishing the wood parts.

Apply three coats of satin polyure-
thane varnish. Sand lightly between
coats. [ tinted the first coat with a little
oil-based cherry stain.

15 Bore holes in the rung's ends and
insert dowel centers. Transfer hole posi-
tions to the legs using a guide block.

18 To transfer dowel hole centers from
side ralls to front legs. place a 7° wedge
under leg, as shown, for proper alignment.

£1 After joining the side stretchers with
the cross stretcher, install this H-shaped
plece to the front legsseat rall assemibly.

23 Clamp the final assembly together
with five bar or pipe clamps. Use two C-
clamps to hold the ledger to the back rail.

24 An auto jack is used to compress the
seat cushion before stapling the fabric. The
2x4 is braced against a celling jolst.
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Here's how to get the most
out of your most versatile power
tool—the portable electric drill.

TEXT AND PHOTOS BY ROSARIO CAPOTOSTO
Contributing Editor

power tool. According to the Census of Manufactures, over 4.8
million drills were shipped by tool manufacturers in 1982.
That's about $157 million worth of drills!

The reason for the tool's popularity is threefold: A drill is easy to
operate, relatively inexpensive and superversatile. Also, an electric
drill is usually the first power tool purchased by the active home-
OWNET.

If a drill could only bore holes it would still be an indispensable
tool. But with the wide variety of accessories available, it can also
sand, polish, grind, buff, wire-brush, saw holes, cut dowel plugs and
drive screws and nuts.

Drills are sized according to the chuck capacity—that is, the maxi-
mum diameter drill bit shank that the chuck can aceept. Drills are
commonly available in three sizes: Y4, s and Y2 in. Generally, the
larger the chuck capacity the more powerful the drill and the lower
the rpm. Smaller drills provide less power, but their higher rpm is a

The portable electric drill is without guestion the most popular




desirable feature for certain operations
stuch as boring small-diameter holes in
wood, sanding, polishing and wire-
brushing. A typical Yi-in. drill has a ne-
load speed of about 2000 rpm. The top
speed for most % and ¥-in, drills is
about 1200 and 600 rpm, respectively.
For the average homeowner, a ¥in,
drill provides the right combination of
power and speed.

Favorable features

Of the many special features available
on today's drills, the most desirable
onez include variable speed, reverse
switch, trigger lock and double-insulat-
ed construetion.

Variable speed offers full control of
the drill's speed—from 0 to maximum
rpm—via finger pressure on the trig-
ger. This permits slow-turning, low-
rpm starts that prevent the drill bit
from skipping and wandering. It also
makes it easy to drive serews and nuts.

Some drills have a variable-speed
control button on the tool's trigger that
can be preset to the desired rpm. Sim-
ply squeeze the trigger all the way—
there's no need to adjust finger pres-
sume.

The trigger lock eliminates finger
pressure entirely, This feature is espe-
cially helpful when sanding and polish-
ing. A reverse-rotation switeh is in-
valuable for backing out jammed bits
and removing screws.

To ensure protection from electrical
shock, check the drill's nameplate to be
gsure the tool is double-insulated. A
grounded tool, identified by a 3-prong
plug, also provides shock protection.

Many tool manufacturers now offer
drills with electronic circuits that main-
tain the selected speed while the tool is
under load. For the ultimate in porta-
bility, try a cordless, battery-powered
drill. Most models operate on a 9.6-valt
nickel-cadmium rechargeable battery
pack, A 1-hour recharge is typical,

Two other tools worth noting are the
hammer-drill and the serewdriver-drill.
A hammer-drill combines rotary and
percussion action for fast, effective bor-
ing in masonry. A screwdriver-drill

This lineup of various common bits Includes (from left to right] a
small- and large-diameter twist drill for metal- and woodwerking,
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bore perpendicular holes freehand. Align
the drill bit with the blades of the squares.

Make this simple guide to bore holes square
to the work surface. Bore several holes in
guide to accept different diameter bits,

Use a drill guide to bore perpendlcular holes

in narrow edges. Removable anchoring pins
[arrow] center the tool on the workplece.

When boring an angled hole freehand, use a
sliding bevel square as a guide. Adjust the
square to the desired angle of the hole.

Make a wood-block gulde to bore angled
hales. Align centerlines on block with hole
centers to position the bit accurately.

The most acourate way to bore angled holes
Is with an adjustable guide. Here, a Forstner
bit bores shallow, flat-bottomed holes.

brad-point, a Stanley Power-Bore bit, small- and large-diameter
spade bit, multispur and a large Forstner bit.
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Three ways to control drilling depth include [left to right] a simple masking tape flag, a metal
depth-stop collar and an adjustable collar for drills from " to 4 In. dia.

-

A scrap wood bleck with a through center
hole makes an excellent depth-stop. Cut
block so the bit projects the desired amount.

When counterbaring. first bore the large
hole and then the bolt hole [center|. Do not
bore the bolt hole first as shown at left.

{

7 R N T W
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This sequence shows how to counterbare a wood screw using twist drills [left to right): bore
pilot hole, screw-shank clearance hole and, finally, counterbore the screwhead.

features a positive-clutch mechanism
that allows you to drive screws without
stripping the heads. The hammer ae-
tion and the screwdriving features can
be disengaged so the tools can be used
for standard drilling operations.

Bit basics

Drill bits are available for boring holes
in a wvariety of materials, including
wood, metals, plastics, masonry and
glass, Technically, metal-cutting tools
are called drills while all others are
known as bits, Twist drills are designed
for metalworking, but they are also
uged for boring holes in wood—espe-
cially in diameters smaller than ¥ in.
Since the flutes of & twist drill don't
expel wood chips very effectively, it's
important to withdraw the drill fre-
guently to prevent chips and dust from
clogging the flutes. Alzo, keeping the
hole free of chips will enhance the drill’s
cutting action and prevent overloading
the motor, which eould cause burnout.

Use economical spade bits for gener-
al wood boring, particularly for holes
larger than Y in. dia. These bits tend to
cut a little rough. For the best perfor-
mance, operate spade bits at about 1500
rpm. For finer work that requires pre-
cise, smooth-cut holes, use a multispur
or Forstner bit. These bits have shal-
low center points that permit boring
deep, flat-bottom holes without break-
ing through the backside of the work-
plece.

Multispur and Forstner bits alzo fea-
ture rim-guided cutting heads that
make it easy to bore angled holes,
overlapping holes and any portion of a
hole in the edge of the stock. For the
best results, use rim-guided bits in a
drill that is fitted with a drill guide
accessory. A brad-point bit and the
Stanley Power-Bore bit will also bore
smooth, true-diameter holes.

For times when neatness doesn't
count, try the fast-cutting hollow spiral
bit. This bit is used primarily to bore
holes through house framing in order to
run electrical wires. The bit's great
length—usually 18 in—provides extra
reach and deep-boring capahilities.

i H Ne R

Here are some not-so-typlcal, but very useful, bits |left to right):
screw-polnt hollow spiral, carblde-tipped glass bit, carblde-tipped

masonry bits, screw countersink, adjustable collar counterbore,
countersink, plug cutter and a finishing nall spinner.
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To cut large holes up to 4% in. dia. in
wood, plastics and thin sheetmetal, use
a hole saw. There are hole saws for
cutting eeramie tile and masonry, too.
A small-diameter center-pilot bit, usu-
ally ¥ in. dia., guides the hole saw and
keeps it cutting on course.

Az shown, there are three basic
types of hole saws: interchangeable
bell-type, nest of saws and a carbide-
tipped saw. The common bell-type hole
gaw iz available in high-speed steel and
with long-lasting carbide-tipped teeth
that are especially effective for eutting
abrasive materials such as fiberglass,
plastics and ecast iron.

A nest of saws comes with different
diameter hole saws (usually seven) and
a backplate/mandrel fitting. One ad-
vantage of this type of hole saw is that
you ean install two saws in the back-
plate at the same time and cut out ring-
ghaped pieces in a single pass.

The latest in hole-saw design fea-
tures a rigid housing fitted with a single
earbide-tipped tooth. The maker, En-
duro, claims that this saw will last 50
times longer than conventional hole
gaws. And, unlike many hole saws, the
Enduro saw can cut entirely through
1%-in.-thick stock in one pass. For
details, contact Omark Industries, 2765
National Way, Woodburn, OR 87071,

Ensuring accuracy

Obtain drill-press accuracy from a por-
table drill by using various guides and
jigs. One of the most popular accesso-
ries is the adjustable-angle drill guide.
The guide attaches between the drill
and the chuck. The guide locks at 90° for
boring perpendicular holes and adjusts
for angled holes between 45" and 907,

Additional features include a built-in
depth stop, V-shaped blocks that hold
round stock securely and anchoring
pins that center the guide on narrow
edges. The drill guide shown is manu-
factured by General Hardware, 30
White St., New York, NY 10013, and is
available at hardware stores for ap-
proximately $20.

Any one of the many types of dowel-
ing jigs available can also be vsed to
bore perpendicular holes accurately.
Note that some doweling jigs are self-
centering while other types can be ad-
Jjusted for boring off-center holes,

The two wood-block drilling guides
shown are easy to make and easy to
use. To ensure aceuracy, bore the holes
in the guides using a doweling jig or a
drill press. Bore four or five different-
size holes in the perpendicular guide to
accept commonly used bits—typically
4, Bhs, %, The and Y2 in. dia. To make the
angled drilling guide, first bore a per-
pendicular hole in the block. Then, use
a sliding bevel square to mark the
desired angle on the side of the block.

{Please turn to page 187)
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Screwdriving attachment features a slip-

clutch that disengages under high torque to
prevent cam-out and damage to screwhead.

i Ny

When drilling a large-diameter hole in met-
al, start by drilling a small pilot hole. Be sure
that the workplece is clamped securetly,

Hole-sawing sheetmetal can be wvery dan-
gerous if metal starts to spin. Clamp work

securely between plywood, as shown.

Cut wood plugs to conceal counterbored

screwheads wsing a plug cutter and drill
guide, Gulde stabllizes tool for a clean cut.

Maill spinner allows you to drive finishing
nails in thin stock without fear of splitting
the stock. No pllot hole Is needed.

Then, bore the larger, desired diameter
hole. Note the use of an auxillary side-
mounted handle for greater control.

To speed mortising jobs, use a drill guide to

bore uniform-depth, overlapping holes.
Then, chisel the mortise to the finished size.

Drill guide’s base features two \-shaped
biocks that hold round stock securely for
centerboring. Bore holes on centerlines,
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HOW TO PICK 'EM, FIX 'EM, DRESS 'EM UP
BUYER’S GUIDE » SERVICE AND MAINTENANCE
ACCESSORIES * NEW PRODUCTS

PLUS: Enter Our New Contest And Win A Nissan Pickup!
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WE JAPANESE HAVE
FINALLY DEVELOPED AN ECONOMICAL
AITERNATIVE TO THE AUTOMOBILE.

At a time when Japan's car engineers dre numbers that a number of Japanese economy
acknowledged as being among the bestin the . cars have mouble marching, Or finally, consider
world, we'd like to acknowledge some who may — practicality. This Isuzu P'UP not only carries

be even better. three in comfort, it gives you a cargo bed that'll
Isuzu'’s truck engineers. carry practically anuhl]u_:.
For starters, consider price. At $60139," the P'UP So before you rush out and buy o Japanese car,
you see here is not only one of the lowest priced perhaps you should stop tor a moment and

Japanese trucks, it's also priced about $3,000

k wer than the average price of a Japanese import
car. T Or consider economy. The EPA rates it ar
25IMPG Cityand 31 Highway,™ Two

L FE'IHILlL'T VO at|lL"ﬁ1: ILIVES.
Starting, ol course, with ours.

THE FIRST CAR BUILDERS OF JAPAN

IS




ENTER OUR NEW
ONTEST

took conventional truck de-

wheel of a new Nissan
“Hardbody™ pickup
truck. Speecifically the 4x4
King Cab 3E, with its pow-
erful V6 engine, worth over
212,700, The dream can be-
come i reality if you win this
latest PM reader contest.
Two years ago, we gave
away the PM Forest Ranger
pickup truck. Last year, a
lueky reader towed home the
PM Water Sportster speed-
boat. This vear's prize may
be the best yet—WNissan's
brand-new pickup, in top-of-

Imamlm yourself at the

sign one giant step into the
future.

The 4x4 King Cab SE is
the top of the '86%: Nissan
line. Standard equipment in-
cludes 4-wheel drive with a
H-speed manual transmizsion
and a new integral transfer
case, the 140-hp fuel-inject-
ed V6, P235THR15 radial
tires, pop-up chrome cargo
tie-downs, improved rust-
proofing, 15.9-gallon fuel
tank, Gross Vehicle Weight
rating of 5100 pounds with a
1400-pound  payload, 73.4-

the-line trim and equipped
with a 140-hp version of the
3-liter overhead-cam VG that
drives  Nissan's famous
B00LX sports car.

The prize

Nissan ereated the small-truck market in America 25 years
ago, and drew on that quarter century of experience when
it planned the all-new 1986% model lineup—the first
Japanese trucks designed in America to specifically meet
the needs of American pickup truck enthusiasts. The new
Nisgan design center in California is responsible for the
innovative styling of this slick line of trucks that manages to
look aerodynamic and macho at the same time. By sloping
the hood and the windshield, Nissan Design International
created more interior space, improved aerodynamics and

POPULAR MECHAMICS » AUGLIST 1986

This Nissan 4x4 King Cab SE
could be yours if you're the winner.

in.- long x 59.8-in.- widle car-
g0 box, 116-in. wheelbase
and 190-in. overall length,

All the 86%: Nissan trucks
have more interior room
than the typical Japanese or
American mini pickup. You
could win an all-expense-paid trip to New York City and
drive home in this dream truck!

The contest

To win this super truck, all vou have to do is tell us how

vou'd like to customize it. Everybody likes to personalize

his truck to suit his special needs, Tell us what you'd do to

improve on Nissan's good idea, and you could be driving

this truck by winter. You don't have to actually customize
{ Please tury 1o page 115)
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BUYER'S

GUIDE

One out of every three vehicles sold
in America is a light truck. The
reason is their versatility.

BY STEVE PARKER, West Coast Editor

CHEVROLET FULL-SIZE

To make it simple: Chevy C-
geries trucks are 2-wheel-
drive models, and K-series
vehicles are dwd. GVW rat-
ings vary by engine from
6100 to 10,000 pounds.
Gasoline powerplants in-
clude the 4.3-liter V6 as well
as a 4.8-liter inline Six and
5, 5.7- and T.4-liter VEs. A
6.2-liter diesel engine has a
50,000-mile warranty. A va-

riety of 3- and 4-speed man-
ual and automatic transmis-
gions are available.

Bed lengths range from
6.5 to 8 1t., and you can order
4-door Crew Cabs.

Sometime in 1987, Chevy
will start phasing in new
trucks with flush windows
and injected engines. Step-
gide models (shown) will fea-
ture fiberglass outer walls.

CHEVROLET EL CAMINO

Long considered the Cow-
bay Cadillac, the El Camino
offers useful hauling space,
maximum carlike comfort up
front and spiffy performance
to match.

The El Camino has 35.5
cu. ft. of cargo capacity and a
1250-pound payload. Proper-
ly equipped, it can tow up to
5000 pounds, including trail-
er, cargo and equipment.

There's a new d4-speed
overdrive automatic trans-
mission available, and you
can get it with the standard
4.3-liter V6. A 3-speed auto-
matic iz standard. Both
transmissions are available
with the optional 5-liter V8.

El Camino has a 117.1-in.
wheelbaze and is available in
three trim levels—E]l Ca-
mino, Conguista and S5.

CHEVROLET 5-10

Heavy-duty, off-road and
5000-pound  trailering op-
tions help make Chevy's
small trucks popular. Bed
choices are 6 or 7.3 fi.

Part-time 4-wheel drive is
available on all models, and
Insta-Trac gives you “shift-
on-the-go™ ability.

Engines include the stan-
dard 2.5-liter fuel-injected
Four. Throttle-body injec-

tion on the optional 2. B-liter
V6 offers 125 hp, Internal
changes squeeze out more
power and mileage.

The 4-speed manual is the
standard transmission; a 5-
speed manual and a 4-speed
automatie with overdrive
are also available. Payload
choices include a 1625-pound
option on 2wd conventional
cab models.

he most popular “car” in America iz a pickup truck!

Ford and Chevrolet each sell more than 400,000 a year,

with GMC, Nissan and Toyota each good for more than
100,000. The only car model made in greater numbers is the
Chevy Cavalier. One of the reasons pickups are so popular is
their versatility: You can use one to commute, on the job and
for recreation. Want to go off-road to that remote fishing
cabin, bring fence posts home from the lumberyard, tow a
trailer or transfer a load of compost to the back forty? No
problem! Try that in your Cavalier!

The toughest job for a pickup buyer is choosing the one to
buy. Import or domestic; 4-wheel drive or 2; gasoline or
diesel; two seats or six; mini, compact or full-size; bare bones
or limousine luxury? Use our guide to zero in on the truck
most suited to your tastes and needs. Remember that gross
vehicle weight (GVW) iz the total of a truck’s weight and
payload, and that payload includes passenger weight.,
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DODGE DAKOTA

Placed between the small,
imported Ram 50 and full-
gize Ham trucks i1z the new
American-made Dakota.
The 2-wheel-drive Dakota
is powered by the Z.2-liter
Four or a new 3.9-liter V6.
The 111.9-in. wheelbase
maodel offers a 78,1-in. box,
while the 123.%in. longbed
has a 96.6-in. box. Both have
a maximum payload of 2550

pounds, Five-speed manual
transmission is standard
with either engine. A 3-
speed automatic is optional
with the V6.

This truck has rack-and-
pinion steering and a load-
sensing brake proportioning
valve, The Dakota has a tow-
ing capability of up to 5500
pounds, Look for shift-on-
the-fly 4wd in 87,

DODGE FULL-SIZE

New models feature new
grilles, headlight bezels and
bumpers, plus standard tint-
ed plass. D models have 2-
wheel drive, W models 4w,

The D100 and D150 mod-
els are available with 115- or
131-in. wheelbases and total
payloads (including passen-
gers) of 1499 to 2429 pounds.
D250 and D350 models eome
with 131-in. wheelbases and

payloads ranging from 2749
to 4607 pounds.

Engines include a 2.7-liter
Six plus 5.2-liter and 5.9-
liter V8z. Transmission
choices include 4-speed man-
uals and 3-speed automatics.

Total pavlead allowed on
the 4wd W models ranges
from 2233 to 3949 pounds,
increasing with wheelbase
and engine size,

DODGE RAM 50

These sporty 2- and 4-wheel-
drive minitrucks pack a long
list of standard equipment,
including 5-speed manual
transmission, tinted glass,
double-wall cargo box, pow-
er brakes, radio and exterior
cargo box light. Ram 50s are
available in two trim levels
and a Premium package that
containg chrome wide-spoke
wheels, raized white letter

tires, extra gauges and cloth
bucket zeats.

The base engine for the
trucks is the 2Z-liter Four,
but the Ram 50 Sport and
Fower Bam 50 4wd models
come with a 2.G-liter Four.
Both engines can be ordered
with an automatic transmis-
sion. Both Ram 50 models
have 81.5-in. beds on their
109, 4=in. wheelbases,

FORD FULL-SIZE

F-series trucks (150, 250 and
350) come in three configura-
tions: regular cab with 3-
passenger bench seating,
SuperCab with an additional
folding bench =eat, and 4-
door Crew Cabs with six
seats. Standard powerplant
is a 4.9-liter V6. Optional V8
engines include 5-, 5.8- and
T.5-liter gasoline models and
a 6.9-liter diesel. GVWs go

as high as 18,500 pounds
with the 7.5-liter V8.

Standard 2wd transmis-
sion iz a 3-speed manual; a 4-
gpecd manual comes on the
dwd models. A 4-speed over-
drive and a 3-speed automat-
ic are available.

For 1987, look for fuel-
injected engines, antilock
braking for the rear wheels
and a new aeronose (shown).

FORD RANGER

Base engine for the least ex-
pensive 2-wheel-drive price
leader is a 2-liter Four (2.3
liter in California and high-
altitude areas). The stan-
dard Ranger iz available in
short or long wheelbase with
the 2.3-hter Four.

The XL and XLT series
come with a 2.9-liter V6. The
STX sport truck option, pre-
viously sold in the west, is

now available nationwide.,

A Hespeed manual trans-
mission is standard, a 3-
speed automatic optional.

The SuperCab is available
with a 125-in. wheelbase and
compact 6-ft. bed. It has
nearly 17 in. of extra cab
length, Ranger also sports
the new “Touch Drive” elec-
tric transfer case to ghift into
and out of dwd.

a7



GMC FULL-SIZE

trim
GMC

Different paint and
Lredatments  separate
and Chevy trucks.
The C-series 2-wheel-
drive and K-series 4-wheel-
drive trucks will eventually
be replaced by the new
YRV zeries (ghown) sched-
uled to appear as 19588 mod-
els when they hit the show-
rooms late in 1987, Engine
options are the same as

Chevrolet's. With GVWs
ranging from 490 pounds
for the base C-1500 model to
9200 pounds for the dwd K-
3500, bed lengths from 6.5 to
8 L., power ranges from 115
to 230 hp and a Bonus Cab
confipuration that comes
with 66,8 cu.ft. of locking
stowage space, GMC trucks
have something for every
application.

GMC 5-15

GMC's version of the 3-truck
is available with 3-passenger
bench  seating or bucket
seats, There's a longer-cab
Club Coupe with 18.4 cu.fi.
of lockable storage behind
the front seat. Rear jump
sedts are available.

Order your 5-156 with 4-
wheel drive and vou get In-
gta-Trac—GM's  “zhift-on-
the-fly" system that allows

shifting in and out of 4wd
HIGH at any speed, You have
to stop only to get into or out
of Low-range 4w,
Payloads on 2wid 5-15 go
from 1000 to 16256 pounds;
4w models come with 1000-
or  1500-pound  pavloads.
Conventional box length is
T3 in., longbed 89 in, You can
tow up to SO0 pounds with a
specially equipped model.

ISUZU P'UP

The most obvious new twist
at Isuzu is the Spacecab
(shown), an extended cab
available only with Deluxe
and LS trim levels.

P'up wheelbases come in
104.3-in. short and 117.9-in.
long versions. Bed lengths
are 73 and 9.2 in., respec-
tively. The Spacecab trucks
have 73.7-in. beds.

A 1.9liter gas Four is the

standard powerplant, but a
new 2.3-liter engine is op-
tiomal on 2wid and standard
on 4w trueks. On the diesel
side, Isuzu's proven 2.2-liter
model is available plain or
turbocharged (the turbo is
standard on 4w trucks).

A 4-speed manual is stan-
dard. The 5-speed manual is
optional with 2wd but stan-
dard on 4x4s,

JEEP COMANCHE

Unibody eonstruction and a
solid front axle are found on
Jeep's first foray into the
mid-size pickup market,
Both the 2wd and 4wd ver-
gions have a long 119.7-in.
wheelbaze, a T-ft., 4-in. box
and a maximum payload of
2205 pounds. In 87, look for
a 6-ft. short-bed model, a
standard 117-hp, 2.5-liter,
throttle-body  fuel-injected

Four, an optional 170-hp,
multipoint fuel-injected, 4-1i-
ter Six amd an 85-hp, 2.1-
liter turbodiesel Four,

There are three transmis-
sion choices: 4- or S-speed
manuals or a 3-speed auto-
miatic.

With the 4w option, vou
may choose the Command-
Trae part-time or Selee-Trac
full-time transfer cases.

JEEP J-10, J-20

If you're looking for changes
on Jeep's dwd full-size pick-
ups, vou'll have to look at the
new instrument panel and
steering wheel. The J-10 and
J-20 have 130.7-in. wheel-
bases and are sold in base
and Pioneer trim levels,
Fromt discs, freewheeling
fromt hubs and power steer-
ing are standarid.

The 4.2-liter Six is stan-

dard on the J-10. A 5.9-liter
V& is optional on the J-10,
standard on the J-20 model,
A d-speed manual is stan-
dard, while a J-speed alito-
matic is optional on the V&,

GVW is 6200 pounds on
the J-10, 2400 pounds on the
J-20. Both trucks come with
part-time  Command-Trace
dwil. Selec-Trac is optional
on the J-10,
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We'll pay you to take
the most exciting classes anywhere.

You'll learn electronics, avionics, aircraft Whatever your goals, the Air Force will
maintenance, health care sciences, man- equip you with the skills to get where you
agement or logistics—the Air Force will want to be.
train you in one of more than 200 technical If you're looking seriously into your
specialties America needs today. future, Aim High to a future in the Air Force.

You'll get hands-on experience with the  Visit your Air Force recruiter today or call
latest equipment, and we'll pay 75% of your  toll-free 1-800-423-USAF
tuition for off-duty college courses, to get (in California
you even further.
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MAZDA B2000

The B2000 lineup consists of
2wd trucks only. The Cab
Plus model has space behind
the seat for two jump seats
or extra storage. The
shortbed B20K0 has a 6-ft.
box on a wheelbase of 108.7
in. The longbed version has a
TWe-ft. box on a 117.5-in.
wheelbase, The Cab Plus
model uses the shortbed on
the long wheelbase,

The only powertrain is an
B0-hp 2-liter Four with a 5-
speed manual transmission.
Four trim levels range from
Standard to “LX with Con-
venience Package," which
includes everything from
FM stereo radio to cruise
control and a tilt steering
wheel, Coming up are a 4wd
in "87 and a rotary-powered
pickup for 88,

MITSUBISHI

There's only one cab version
of the Mighty Max (see photo
of Dodge Ram 50), but the
truck iz available in three
trim levels as well az 2- and
4-wheel drive. Wheelhase iz
109.4 in. with a cargo box
81.5 in. long.
Two-wheel-drive Mitsus
are powered by a 2-liter
Four, while the high-level
SPX comes with a 2.6-liter

Four; 4wd versions have the
larger engine only. A 5
speed manual is standard. A
J-speed automatic is avail-
able on some upgraded mod-
els. Payloads range from
1435 to 1620 pounds.

The macho '87 Mighty
Max Sport (shown) makes its
first official appearance in
September at Mitsubishi and
Dodge showrooms.

NISSAN

By sloping the hood and
pushing the windshield for-
ward, Nissan has provided
more interior room, im-
proved aerodynamics and
put a hot new look on the
small-truck market. There
are 15 models in all. Regular-
bed trucks sport a wheelbase
of 104.3 in. and a bed 72.6 in.
long. Longbeds have a 116.1-
in. wheelbase and 88-in. box.

King Cabs have the long
wheelbase and short bed.
Base engine is a 2.4-liter
Four, with a 140-hp 3-liter
V6 optional.

Five-speed manual trans-
missions are standard on
2wd trucks, with 4-speed
automatics available on high-
grade versions. Four-wheel-
drive Nissans are available
with the 5-speed only,

SUBARU BRAT

Subaru has beefed up the
pavload of the BRAT to 1255
pounds. It's also taken the
seats out of the cargo box,
increasing stowage space,
BRAT comes standard
with a 1.8-liter 4-cylinder en-
gine and a d4-speed dual-
range transmission, and tips
the scales at 2205 pounds.
The bed length is 63.4 in.
Four-wheel drive is stan-

dard, as are the T-top roof
panels, which pive the
BRAT the fresh-air feel of a
custom convertible pickup.
BRAT is a mini El Camino
that offers carlike comfort,
shift-on-the-run 4wd, a rea-
sonable hauling limit and op-
tions such as 13-in. alloy
wheels, air conditioning,
cruise control, fog lights,
grille guard and roof bar.

TOYOTA

Toyota offers no fewer than
19 pickup models for your
perusal. All payloads hover
around 1500 pounds, except
for the 2wd One-Ton, which
can haul 2555 pounds.

The standard-bed 2Zwd
truck has a 75-in. box and
103-in. wheelbase. Most oth-
er models share a 86.4-in.
bed and 112.2-in. wheelbase.
The Turbo SR5, Xtracab

Sport SR5 and Xtracab
Sport trucks have a 112.2-in,
wheelbase but a T5-in. bed.
Engines are based on a
103-hp 2.4-litéer Four. An op-
tional version is fuel injected
for 116 hp; another both in-
jected and turbocharged for
135 hp. A variety of 4- and 5-
speed manual and 4-speed
automatic transmissions are
available, M
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about your hearing oss . . .

and how "Micro™ Miracle-

Ear® may help you.
BETTER
HEARING

Three steps to

better hearing:

Reflect for a few moments
on how a hearing loss
affects your life. . .and
family, . .then answer the
six questions on the
attached card.

Just mail in the
dttached
postage
paid
card
for mone

informatian.

Or, call toll free
1-800-245-HEAR. In
Mebraska and Alaska call
toll free 1-800-228-8500

Now incredibly smalli!

NEW “Micra” Miracle-
Ear® is incredibly smail.
And it's 50 easy 10 use

.. and comiotable
10 Wear,

ENJOY

BETTER
HEARIN

NOW!

Do something positive abolt
your heanng loss. Improve
your lifestyle and
COMIMUMIcation

- an the phone

- if groups

- with your family, friends

- at work

. Smallest hearing aid ever
developed by Miracle-Ear®, It
rests comionably in the canal
of your ear. In fact, it's hardly
noticeable,

. Simple to use. Just slip itin
your ear. No conds, tubes, or
wires!

. Designed for mild to
moderate nene deafmess.

MRy, Miracle-Ear
We're helping people listen to life. . .again.

B 198 Dahiben), inc. Miracke-Eaf it 2 regintered trademnank of Cabiberg. inc. The Mirce-Ear symbol 5 a trademank of Oahiberg, inc. PM-281




=-CARE AND

Trur:ks aren’t the same as cars. Taking care of one is different,

BY PAUL STENQUIST; Color photo by Bill Ashe; lllustrations by Hank lken

to shoulder a lot of straight to the bone yard. some tuneup parts like air should be checked even more

Piul-'.un trucks are built send a passenger car wide variety of nasty stuff, air filter and PCV filter
abuze. Equipped with And, because today's light filters, PCV filters and plug  often.

heavy-duty suspenszion, rig-  trucks offer far better rust  wires should be replaced The tuneup should include
id ladder frames and beefy protection than pickup more frequently than those inspecting the sparkplugs,
chassis components, they trucks of just a few years on passenger cars, distributor cap, rotor and
can shrug off the kind of ago, their life can be extend- For the trock that works  plug wires., Plugs should be
lousy rowd conditions and  ed almost indefinitely if  hard every day, 16,000-mile  replaced i erosion or fouling
heavy chores that would maintenance jobs are per maintenance tuneups are a5 evident. The cap and rotor

formed on a regular basis, goind] idea, I the truck idles should be replaced if the con-

Cl ge air filters often on 'Z':‘\.l.':'l'l-*l"\.'l.‘;.'n or 1= *‘.I".ir‘n.".l'fl tacts are more than :-ill_’iill_'.

trucks driven in dusty areas. TIJI"IEI.IP to overloading, po with a  corroded, or if evacks or ear-
h h filter onthe Becanze working trocks are  10.000kmile interval, If con hon tracking are evident.

so check the g
air cleaner housing. exposed to water, dirt and a  ditionz are very dusty, the  Small amounts of corrosion
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MAINTENANCE

can be removed with a knife,
On computer-controlled en-
gines, the special electronie
grease that covers the con-
tacts must be replaced if the
cap and rotor are cleaned.

The PCV valve and fuel
filter should be replaced at
every maintenance tuneup.
Check the torgque of carb or
throttle-bhody mounting
bolts  and—on  ecarbureted
trucks—inzpect the choke
system components for prop-
er operation.  Adjust idle
speed (zee Fig. 1) and, if
applicable, idle mixture, fol-
lowing the directions on the
emissions information label
found under the hood.

Check all the systems that
can affect engpine operation,
just as vou would on an auto-
maobile, including the idle-
stop solenoid or dashpat, the
air cleaner hot-air system,
the manifold heat valve, the
exhaust  pas  recireulation
(EGR) system, the evapora-
tive emissions canister, the
early  fuel  evaporation
(EFE) system, the air injec-
tion system plus the battery
anil charging system.
Change the filter on the air
injection system at 30,000-
mile intervals. 11 vour track
iz equipped with a thermo-
statically controlled fan,
make sure it can be turned
by hand when the engine is
cold and wol renning. The
throttle-return control sys-
tem (TRC), found on most
trucks over 6000 pounds
GVW, holds the carburetor’s
primary throttle plates apen
a preset amount when the
throttle is released above a
certain speed. 1f the system
fails, backfiring may occur
and exhaust system compo-
nents will overheat and wear
out prematurely.

To check the TRC system
on GM trucks, make sure
that vacuum hoses are in
good shape and wires are
intact and connected at the
distributor, speed  switch
and control valve., To make

sure the system works, con-
nect a digital tach, accurate
to 10 rpm, to the distribu-
tor's TACH terminal. Start
the engine and advanee the
throtile to 1890 rpm. The
throttle  lever actuator
should be extended at this
speed. Helease the throttle
until the speed drops to 1700
rpm. The throttle lever actu-
ator should retract,

If the actuator doesn't op-
erate within this range, the

but no more difficult than pampering the family sedan.

speed switeh should be re-
placed. 1If the actuator
docsn't operate at all, or re-
mains  extended at  all
speeds, further diagnosiz is
necessary.  Complete  in-
structions are in the manu-
facturer’s service manual,
Onee all engine wear parts
have been checked and re-
placed if necessary, check
engine timing and adjust it
to the specs on the under-
hood label, Onee initial tim-

1 Adjust idie speed before attempting to set timing. Do not confuse
idle-speed and fast-idle screws [GM 2-bbl. carburetor shown).

Z The throttle-return control system on trucks over &000-pound
GV [GM system shown) should be checked at tuneup time. The

system keeps the mix from going over-rich on deceleration.
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ing has been adjusted, make
aure that timing advances as
engine speed increases, On
engines with vacuum ad-
vance, timing should retard
when the vacuum hose is dis-
eonnected at idle, On en-
gines  with  centrifugal
welghts, check for corrosion,
sticking or worn-out springs.

Cooling system

Every time you perform a
maintenance tuneup, check
all V-belts for eracks, fray-
ing, wear and proper tension
(Fig. 3). Adjust or replace if
necessary. If the belts still
ook good after three or four
vears of use, replace them
anyway.

Check hoses for swelling,
soft spots, cracking or other
visible signs of deteriora-
tion. Look for black flecks in
the coolant that indicate
hoze deterioration. Replace
a8 necessary or at 3- to 4-
vear intervals,

Check the radiator for de-
briz at every maintenance
tuneup or after serious for-
ays in the outback. Leaves
and bugs jammed in between
the fins of the radiator will
seriously restrict heat dissi-
pation.

Omee a vear flush the cool-
ing system completely, pres-
sure-test it, and refill with a
50- to Tl-percent solution of
antifreeze and water. If your
truck has any aluminum en-
gine parts, make sure that
vou use antifreeze intended
for use in aluminum engines,

Lube service

Engine oil and filter should
be changed at 3000-mile in-
tervals for normal use; 20040-
mile intervals for severe use
iFig. 4). Change oil every
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F See your shop manual schematic for terslon specs on complex belt drives like this Ford 6.9 diesel,

two months if mileage is lim-
ited. This is particularly im-
portant if the truek is left
idling for extended periods,
If severe blowing dust is en-
eounterad, change the oil
and flter immediately,

Lubricate all prease fit-
tings in the suspension,
steering linkage, slip yokes
(Fig. 5) and universal joints
every Lime vou change oil
and filter. Check brake fluid
level and top off with fresh
DT 3 or better fluid. Use a
squirt can full of engine oil to
lube the transmission and
transfer case shift linkage,
the hood and door hinges,
the parking brake cable
guides, the clutch linkage
and the brake amd cluteh
pedal springs. Apply some
light greaze to the hood lateh
mechanism. Lube the cluteh
crogs-shaft  lever every
36,000 miles.

If you pull a trailer fre-
quently, drive in hilly ter-

rain ar in heavy traffic when
the temperature iz above
9, or if vou use your truck
for delivery service, its auto-
matic transmission fluid and
filter shoulid be changed ev-
ery 15,000 miles, Since most
trucks see service that is
more severe than compara-
ble passenger cars, profes-
sional mechanies usually rec-
ommend fluid and filter
change at 30,000-mile inter-
vals, even if it's not subject
to the severe uses listed
above. Check transmission
fluid at every oil change,
Manual transmission, rear
end and transfer case lube
should be checked (Fig. 6)
and topped off when the en-
ging ol and filter are
changed. If your truck is
equipped with a locking dif-
ferential, change the lube af-
ter the first G000 miles and
every 12,000 miles there-
after. If you tow a trailer or
operate under dusty condi-

SKID PLATE

- A
Lty £
S/ :
o, et -Er e )]

e M|

& Most 4x4s have skid plates under the oll pan and transfer case.
You must work through access holes to check or change the oil.

10

tions, change the rear end
lube every 6000 milez. With
a standard  differential,
change the fluid -every
24,000 miles under normal
conditions or every 12,000
miles with the severe use
deseribed above.

If yvour truck has 4wd,
check transfer case and front
axle lube level every time
you change oil and flter.
Check the vent hose at the
front axle and transfer case
for kink= and proper installa-
tion, If your truck is operat-
ed  extensively off road,
change transfer case and
front axle lube every GO
miles, or ag indicated in your
owner's manual.

Every 12,000 miles, the
front-wheel bearings should
be cleaned and repacked
with  heavy-duty bearing
grease. Shorten the interval
to GOH) miles if you constant-
lv subject the truck to wet
and dirty off-road condi-
tions. This is a simple job on
Z-wheel-drive trucks, but on
4x4s vou have to remove the
locking hubs to gain access to
the wheel bearings. On most
full-size 4x4s yvoull need a
spanner wrench for the
fromt-wheel bearing outer
locknuts. You'll alzo need 4
large hex socket—=2%-in. for
many trucks—to remove the
wheel bearing adjusting nut.
For complete instructions
gee  yvour factory serviee

manual,
GM 4x4 minitrucks have
permanently  lubed wheel

bearings that are part of a 1-

piece hub and bearing as-
sembly. If the bearings fail,
the entire assemhbly must be
replaced.

When lubing wheel bear-
ings, make sure you force
grease all the way through
the eage. You can do this by
using a grease packing tool,
available in most auto parts
stores, or by pushing the
gifle of the bearing cage into
your grease-filled, cupped
hand. Rotate the bearing
cage in your hand until it is
completely lubed all the way
around,

Under-truck
inspection

Every time you change oil
and filter you should inspect
the front and rear suspen-
sion parts and steering link-
age for damage, loose or
missing parts, and indica-
tiong of wear. Make sure
that power steering lines
and hoses are free from bind-

§ Most trucks have grease fit-
tings on the driveshaft slip

yoke; 4x4s have 2 slip yokes.

ing. leaks, eracks or chafing.
See that manual steering
box seals are not leaking,
Check all axle shaft =eals and
shock absorbers for leakage.
Check for bent shocks and
make sure they're securely
attached (Fig. 7).

Inspect the fuel tank, cap
and lines for leaks or physi-
cal damage, Remove the fuel
cap and examine the gasket.
The imprint on the gasket
should indicate that it's seal-
ing all the way around. If
not, replace the cap,

Carefully examine all ex-
haust system components.
Make sure all hangers and
clamps are tight and in place.
Look for splitting seams,
rust-through or badly bent
pipes. Pipes that have been
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Call 1-800-533-5545 todayand ...

OnTh

ese Name Brand Parts, Tools & Equipment!

dv; , ot
o . 8 N ; > Don’t Be Without Power

- d \‘h'_ L) J'.'!" = .ﬂ
Log Splitter Parts ¥ Ideal for home- [ B
11 Gpm 2 Stage Pump, #1012 53395 owners. farmers |

contractors &
vacationers
1 Year Warranty

13 Gpm 2 Stage Pump, #1053 $113.85
16 Gpm 2 Stage Pump, #1058.... ... $126.95
™ 22 Gpm I Stage Pump, #1017 ..., $242.95
Standard 4-Way Control Vaive, #2010 $46.50
Auto Datent Valve, #2020 ....549.95
4x24x2" Waldad Cyl., #p02424.. . $108.85

5x24x2" Tie Aod Cyl., sa0u524. .. . $5186.95
Much Mora in Stock at Low Discount Pricas!

4000 Watt, B Hp. Briggs, 1t ampe 0 1200 1EF
amps a 240 yolts Lyat S100900 Ilems 16402

$422.00

SO0 Watt, wisler starl Lest 51143 Heme 18403

SUPER TOUGH

5485. DD
Heavy Duty Log Splitters S0 VKM Wi, 5 e VIR
16 Ton Modal, #1134% $789.00 $599.00

E000 Wat. winbec #iad Lis] 51700 lemd 16408

All are &l conlinuous wall raling $EQQ m

{1 ¥Yoaar Warranty on Above Generators)

24 Ton, Low Profile, #1 1424 51 329.00

w Comes with 2-stage pumps._ heavy duty slides
& beams and largs ol tanks.

Gas Engines Utility Trailer - tome 1287 g
. amplete road ready kil Fasy assembly with hassc i "—%
ﬂlwayﬁ' the Lowest Prices tools Load capacily 1060 Ibs Bed size 207 « 48 ShipWh. 222 rbff%
] 1 Incledes fenders Ligl 3279 00 leams 12542 ' R o i gF
A-ndéhe L'argESt SEIEEtI%I:I‘ {will ship 48 statas for $30.00] -,j!“-_‘_r Hvti:-ﬂ
ne -3 ' P 1,000 Ib.
Year = 3136.95 = Rpuchy
Warranty! & L iy
Gas o R = i ' List 34985
Engines Trailer Parts = $186.95
H ﬂ- tal High spesed hub & Spndie set, 2000 b capacity 4 .h‘;:l 2 ‘ (must go truck freight collect)
QFIZon twalt cincle, 4 hobe, @ hubs & 2 spindies. dust caps Y =
" L] L
::: ;:‘;:T':ht: :”::;5:'35‘----- :::‘::: tapered heanngs. lug Bolts & cotier pins $37 .50/ sal 4 X B Fﬂldll’lg Tml 'Hr
L , W Sha et i - e -
Fanturss:
BHp. Tecumash, cas! iron slesve BOB1.5182.95 2 tail : i :
B Hp. Brigs, 1~ shall, #8080, ...._........ £222 .85 ::f;:iiil'l:“irﬂ:r’:*'sﬂ' Thas i ala R mE N ® Heavy stesl frame with tough baked on

10 Hp. Tecumash, cast iron sleeve, B010 $232.95 iams  Siew My Cap. Bule Hieoaly @ snamal finlsh

10Hp. Tacumaeh, slec start, #60101...§286.95 i @ Leal apring suspension for smooth ride

320 Hp. Horizontal & Verticalenginesavalisbioat ll | 1212 soone 4 rion: a3 0e 32495 [l | ® Reinforced tongue for added stability
SUPER LOW DISCOUNT PRICES! 1216 aAO:12 4 7HO e $36.85 $24.05 ® 1% ball hitch

Vertical @ Stake pockets 8o you can add 2x4 sinkes

B Hp. Briggs, 1" shalt. #T080........... 8227.058 Trailer sprnge 10" wids wieye center ol 25%, & Popular 480 x 8" high spaed tires with

B Hp. Tecumaah, casl mon Slesye TOE2 S198.95 iBam & Capacily Springs Leafs Sale ® 4 bolt wheals

10 Hp. Tecumseh, cast imn sleasw TO10 522195 1250 1000 s 2 2 $22.00/pr. & Steel fanders

3-23 hp. horizontal & vertical engines avallable at 1251 2000 1bs 2 | 24 00/ pr.

SUPER LOW BISCOUNT BRICES] ool R oo & ﬂ.mﬂ.. #® 4 solid rubber easy roliing casters

& All lights & reflectora included

Single Spring Set Shackle. llems 1255 $10,00/pr
- orthern
- -——-———----—————————————-.

r
= 1 Order Toll Free 1-800-533-5545

rau I‘ S I Sendfora Free catalogorinclude $6.00 and receive your .
| catalog and a Splitter Design Booklet, '*__'ﬂ ' = B

INC. Mail To: - |
801 East Cliff Road, Box 1218, Burnsville, Mn 55337 A Morthern 2 L}
Call our order dept. at 1-800-533-5545 Hydraulics Name s

In Mn call 612-894-8310 B01 EastClift Rd.  Address
M.C. & 5.C. residents. visit our Charlotte store! Box 1215 & [ |
Bumswyilla, M i

Sale Expires  _PhoneOrders =~ i : u
August 31 Friday & Ssturday 8am to 5:00pm Dept. #9086 State Zip g
1986 We Ship UPS, Bus or Truck Please Rush Me My FREE Discount Catalog! =
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Geodesic Home
Kits.

Beautiful, Efficient,
Affordable.

Monterey Domes sells home kits for kess than
many new home down pavments. Completely
aHordable. . remarkably beautdul. . our homes are
designed for a hietime: of savings

#1in a series

# €& PERFORMANCE
A/ NEWS

K&N'’s Filtercharger®
Your RV Will Breathe a Sigh of Relief

A simple “over the river and Miliors of tiny oil-coated cotton
through the " doesn't fibers strain incoming air fo re-
always get your RV wheme you move aven the smallest impurities.
want it to ga In the real world As a result, your RV parforms bet-

RV has 1o endure avery- ter ond losts lo . And once
from the thin air of ;
the mountains fo the youll never biuy an-

R e oo g A chamdlt. ofher o ffer. A
T o & secref comp- oy
hcu.|:;¢ package iu-:'..ﬁl.ﬁ.w;ul ; i ven avery
page Color Catalog and Pions Book: ORDER the dirfiest cond- 50,000
TODAY for just %600, Unconditionally tions, a K&N wilhelo - dﬁm ofr 50,
Guaranteed or yvour Money Back! Htm [‘Bﬁd
o ——— e ————— - your RV run batter by to put a dirty
Y ot voah o §OR i s i b [himn letting it “breathe F back on the road,
oo yushes g dees vt - Our air filter flows almost Gr?'ua\hm both mmfm
| Order by Credit Card. Call 500-634.2255 | twice as much air as the best : KB pmm:rs
| rome b i I o ol girlea u:mmhpibgﬁaoﬂﬁfm
:lddnw n E-| most
g gauze layered between screens, Dodge engines. Send 527.58 plus
), Sy Send 10 MONTEREY DOMES I a Fittercharger will keep $5.00 shipping and handiing fo KaN
| ; Dept. AQ-8 | after ordinary filtersclogand ~ Engineering Inc., FO Box 1329, Riverside
1760 Chicago Ave. strangle your RvV's powerpig CA 92502, Complete catalog 53.00.

l Riverside, Calil. 92517 I

L————————_—J

& Remove the plug in the dif-
ferential|s] to check lube level.
Fill to piug hole.

hammered out of shape by
off-road obstacles can cause
excessive backpressure, af-
fecting engine performance
anil economy. Check the
floor pan and other compo-
nents near the catalytic con-
verter for heat damage,
Many 4x4s have a hydrau-
lic steering damper that
looks like a shock absorber,
Attached to the tie rod, the
damper helps  eliminate
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wheel shimmy. Inspect the
damper for fluid leaks or a
bent shaft. If it leaks exces-
gively or itz shaft is bent,
replace it,

Check hall joints at
12,000-mile intervals in nor-
mal use or every 6000 miles
with heavy off-road use. If
vour truck is equipped with
wear-indicator  ball joints,
checking them is simply a
matter of making sure that
the collar surrounding the
grease fitting has not sunk
into the joint. If it has, the
joint is worn out.

On trucks without wear-
indicator joints, you ean
make a simple visible check
by rocking the tire in and out
while the vehicle is support-
ed in such a way that the load
of the spring or torsion bar is
removed from the control
arm or axle. Watch for side-
to-side movement of the ball-
joint studs. Check for verti-
cal looseness by trving to
raise each wheel with a pry
bar. Any easily noticeable
movement in either direction
indicates excessive wear,

On Ford trucks, you only

have to check for side-to-gide
movement of the ball joint,
Just watch the gap between
the spindle and axle jaw
while rocking the tire in and
out. More than lf:{u-—il'l. move-
ment is excessive,

If you use your truck off-
road on a repular basis, it's
important that you remove
clumps of mud and other sed-
iment from the underside ev-
ery time you have it up in the
air for inspection. If you
don't, premature rusting is
certain.  After dislodging

large hunks of muck, wash
the underbody with plain
water. For trucks that are
not driven of-road, Aush the
underbody every spring,

Tires, wheels

and brakes

Truck tires are expensive,
and if you want them to last
as long as they should, rotate
them after the first 7500
miles and every 10,000 miles
thereafter. When vou ro-
tate, check wheels for run-
out by spinning them with a

7 Be sure to check the tightness of all suspension, shock absorber
and steering fasteners each time the oil is changed.
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;m_-plau-_ disc brake pads

when the wear Indicator
comes within ', in. of the pad.

sighting  reference  placed
next to the outer edge of the
rim. Heplace any wheels
that run our over Y, in.
Check for out of round in a
similar manner. Tirves that
are more than ¥-in. out of
round should never be used
on the front of the vehicle
They can be used on the rear
if they're otherwise in good
condition and don't have a
bad effect on ride quality.

When reinstalling wheels,
make sure the back of the
wheel and the hub are elean.

Keep a close wateh on
front tires for signs of abnor-
mal wear like cupping, un-
even tread or tread distor-
tiom. If you find unusual
wear patterns, professional
wheel alignment service is
called for, Abnormal edge
wedr on rear tires 1s usually
due to excessive cornering
speetls with no load in the
bed. Improper tive inflation
has a detrimental effect on
tire performance and life, so
check air pressure at every
other fill-up or as often as
Hecessary.

While the wheels are re.
moved for rotation you can
check all brake system com-
ponents. Make sure all brake
fluid lines and hoses are
properly attached and not
hinding when the wheels are
turned. Visibly inspect them
for leaks, cracks or chafing.

Make sure that dise pads
are not excessively worn,
Check by eyeballing them
through the caliper inspec-
tion hole or the sides of the

Essential
Tools

For Your
Garage.

You know the value of having
the right tools for the job at hand
Easy-o-use, easy-on-the-

pocketbook Berryman products are

your blugprint for maximum
performance.

Berryman's powerful BRAKE
CLEAMER removes brake fluid,
grease and oil from disc brake
pads, linings and other reiated

paris . . . on all brake jobs large or

small. Plus it stops brake squeal,

Mo shop is complete without il
Berryman praducts are guaran-
teed. So ask lor them wherever
you shop for parts.

Guarantead Quality Since 1918

3800 E Ranool Mill R
Arfington, Texas 7B011

caliper. The pad friction ma-
terial should be at least as

thick as the backing plate. If
vou can't see both pads, or if

you have riveted brake pads,
vou'll have to detach the cali-
per and lift it from the rotor
to check. Don't allow it to
hang from its hose. Hold
onte it or tie it to the chaszis
with a coat-hanger.
Nonmetallic riveted pads
must have more than Y, in
of material above the rivets
Semimetallic pads must have
at least Y in, If the rotors
are  heat-cracked, seored,

discolored or otherwise dam-
aged, they must be replaced.
On trucks with dise brake
wear indicators, replace the
pads when the wear indica
tor comes within % in. of
the brake dise (Fig 8). Don't
wail for it to serape the dise.

Never install an aluminum
wheel without torquing the
lugnuts to the specified
tightness (Fig. 9. Owver-
tightening can crack the
wheel. Tighten lugs gradual
ly, using a criss-cross pat-
tern  to  avoid distorting
birike dises,

ICRCIIE -
WRENCH o

ALLIRINLIRA
WHEE]

¥ You should always torque the lug nuts on aluminum wheels to
the manufacturer's specifications to avold damaging them

#HOVES OIL, GREASE
BRAKE FLLND INSTANT®
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Accessories can help you spruce up or mess up your truck.
Here’s what's hot and what'’s not.

BY JAY KOBLENZ

he only place you see a
I plain, box-stock pick-
up truck these days is
in fleet service or at a con-
struction site. The reason
virtually every privately
owned pickup truck in
America has been accessor-
ized or modified is because of
the pickup's most universal
feature: versatility. You can
turn your truck into a sports
car, & heavy-load hauler, an
off-road racer or a flashy
showpiece just by adding the
right parts. To determine
the best accessories to add to
a truck, all you have to know
iz what you want to do with
your truck, and your bud-
get—the one finite limit that
bhinds us all.
The most popular truck

10

aceeszories are those that
improve oft-road capability.
Just remember that the ma-
jority of trucks that go off
road spend about 90 percent
of their life ow the road.
Leave some room to enjoy
commuting and highway
travel when setting up vour
off-road truck.

The first step to improv-
ing off-road performance is
usually changing the factory
tires and wheels. Stock tires
are aimed at highway com-
fort. A more aggressive
tread is a good way to im-
prove traction in mud, sand
and snow. This same tread
will also make your highway
ride harsher and noisier, a
point to keep in mind,

Wheels are often chosen

PHOTOS FROM CLATOM FAH

Lowrider look |right] is the
latest fad in pickup fashion.
made possible by aftermarket
kits such as this one from
Aerosport Trucks. Spollers are a
flexible nylon-urethane mix
with high impact resistance.
Truck looks low, but suspension
height is not altered.

Off-road look [abowve) Is still
popular, and can be practical if
done within reason. Small
trucks should not be raised
more than 3 in., or use tires
bigger than 33 in. Big trucks
should be limited to 4-in. lifts
and 3&-in. tires. Light bars
provide more show than
rollover protection. Custom Cab
stretch job [left) offers extra
seats and storage space—for a
price: stretch cab is $3700, dual-
wheel off-road package 52760,
from Custom Fab Mfg., Hemet, CA.
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Re-
member that off road,
wheels will get muddy. Pick
a design that's easy to clean.

for appearance only.

If you're going for a larger

wheel/tire combination, the
wheel offset is critical. Taller
Lires require a negative off-
set to widen the track of the
truck. Too much negative
offset, however, puts addi-
tional stress and wear on the
spindles and suspension.
Larger tires raise the ve-
hicle for better ground clear-
anee and improve your angle
of attack for climbing slopes.

Warking trucks require
practical options lile step
bumpers and bed liners

[left). Liners protect the
cargo box from nilcks and
scratches that can lead to
rust, but may Interfere with
light bars or other accessories
avallable from dealers or on
the aftermarket. Chrysler's
Direct Connection performance
people bullt this hot rod
Dakota lowrider [right).

It iz possible to go to slightly
larger tires than factory
specifications without signif-
icant modification.
tires can cause problems,
however., The extra weight
alone puts more stress on
your suspension, brakes and
drivetrain. Stiffer shocks
might be needed and a steer-

ing damper is useful if your

truck didn't come with one.
By going to taller tires, you
raize the final drive ratio and
put extra stress on the cluteh
and transmission.

If wou plan to add bigger

T HUMPHBETY SLITTCRN. AERCISPONT TR

Bigger

E FR

tires, buy your truck with
the lowest gear ratio avail-
able. Adding a heavy-duty
clutch is also a wise idea. Big
tires will make the speedom-
eter read low. See if optional
speedometer drive gears are
available from the truck's
manufacturer.

To gain clearance for very
large tires, many owners
raise their trucks significant-
lyv. It's possible to safely
raise a truck somewhat, but
there are hoth sane and legal
limits, the first often being
the more stringent. Legal

WA FALILENER FORD. LOWER PHOITOE FROM

v from state to
state and are in flux. There is
a formula for determining
the safest height increase
developed by SEMA, a trade
assoeiation that ineludes af-
termarket manufacturers of
suspension components: The
front track divided by the
frame's height from the
ground should not be less
than 1.80 for vehicles with a
wheelbase over 100 in. and
not less than 2.00 for vehi-
cles with a wheelbase of less
than 100 in. These figures
aré the result of tests con-

limits wvary
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Edge -
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= GUARANTEED
FOR THE LIFE
OF YOUR CAR.

0000000000000000000000000900000009900000000

THE WORLD'S FIRST SYNTHETIC WIPER.
Tripledge blades are made from DuPont
Nordel—the same material used in 50,000
mile radial tires. Tripledge wipers will never
tear, crack, split, rot, dry out or stick. Not
affected by ice, snow, blazing sun, smog or
road chemicals.

EASY, DO-IT-YOURSELF INSTALLATION.

Universal adapter snaps on; accepts
bayonet, hook, pin type applications.

CUSTOM FIT for virtually every U.S. and
import car, van or truck.

CALL TOLL-FREE 1-800-847-0653

or send check, monay-arder or cand number and expiration date of your Visa or MasterCand

Pennsytvania ressdents add 5% sales lax.

TRIPLEDGE WIPER CORP., r 0 Box 369-C. Bensalem PA 19020

THREE WIPING
EDGES INSTEAD
OF ONE!

:-:.‘-'-'.' JuufﬁTLWuuuﬁJM'U O0T00000000000000000000E,

L
We guarantee Tripledge Wiper Blades =
fior as long as you own your car! No =
other wiper blade can offer this guaran- =
tee, If you are not completely satistied ;;;

you get your money back.

AIR-FLO DESIGN. Biades won'tlift in
high winds, high speeds. 6 claws grip
firmly, distribute pressure avenly.

PATENTED DESIGN.
Protected by U.S. Patent 4473919,

PRICE PER PAIR ONLY

<51 54
whipping & Fendling

Specify
make, model,
year of car,

BUY ONE AND WE'LL

6-wheel
drive ATV

Amphibious

2 and 4 passenger models
Call toll-free 1-800-255-2511
NY and Alaska 716-855-2226 Collect
Canada toll-free 1-800-338-0012
Recreatives Industries, Inc.

60 Depot Street

Buifalo, NY 14206

*if the termiory @il is open
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Save Time! Save Money! Mill Supply
Sells Over 1,000 Different Top Quality

STEEL REPLACE-
MENT PANELS

ir Ausi or Collision Damage mlhrrrnrlm

Cril‘l. Tracks and 'H'lrr; and Mosd bmparis
=
s e
-
.____‘_._,....—.n.a-
e i e e MILL Catalogs
Mill Supply e e
oot Cars B Trucks
Dupt. P-504 (300 Can. WS e SO0
1241 Supsnice Avonus Sarp Rk rr, i il
Clavaiand, Ohio 44114 THRA N Sy VIR Wbt ac
Phore (HE) 2418072 [ ue Fres informalion Besd sl
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ducted by the University of Michigan,

The formula, however, does not ad-
dress the serious issue of fow you raise
the truck. On new trueks, any modifica-
tion that raises the height of the truck
could also veid the warranty. Aceord-
ing to Brad Moore, chief engineer at
Rancho Suspension, a properly engi-
neered lift package takes into consider-
ation such factors as suspension oscilla-
tion—1.8  cyeles per second s
recommended for off road use vs. a
stock movement of 1.5 eps. The largest
height gain Rancho offers is 4 in. for a
full-size truck with a tire diameter no
larger than 36 in. For a minitruek, the
company recommends no higher lift
than 3 in. over stock and a 33-in. tire.

Even that modest lift is not recom-
mended for vehicles with independent
suspension. Trucks with solid axle sus-
pensions are more adaptable to lifting
sinee it's a matter of adding a leaf or
changing to taller springs. One of the
worst ways to lift a vehicle is with
extended-link shackles between the
leaf spring and frame. This puts too
much stress on the U-bolts in turns and
could lead to failure of these critical
suspension mounting points.

Most minitrucks have independent
front suspension and many owners are
cranking up the tension on the torsion
bars to gain lift. This is a good solution
only if you don't mind the loss in sus-
pension travel, which reduces off-road
effectiveness and ride quality. Tom Ce-
pek, president of Dick Cepek Ine., a
major off-road supplier, notes that cus-
tom seats are popular for such modified
minitrucks since extra padding often iz
needed to ride in them

Ford's I-beam front suspension
doesn't lend itself to ease of lifting.
Some owners simply add spacers to the
mounting points, which are then sub-
jeet to heavy stress. To do the job
properly, vou would have to replace
maost of the suspension components.

Recommendations for raising vehi-
cles? Stick to kits made by known and
experienced manufacturers and stay
within the limits of 3 to 4 in., depending
upon the size of the truck. When you
raise height, also increase track width
through wider tires or additional wheel
offset to regain lost stability

Lights and bars

After wheels and tires, the next most
popular arcessories are lights and what
used to be called roll bars, but are now
called anything from light bars to sport
bars to whatever elzse the lawyers al-
low. Cepek notes that, while the better
bars do afford some protection in a
rollover, unless they are mounted to
the frame (a custom job done in a race
shop), they can't be sold with any guar-
antee of extra safety. If vou plan to add
a lot of candlepower to your light bar,
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make sure you get the most potent
alternator available,

Most trucks come without rear
bumpers. An assortment of tube and
step bumpers are available, depending
on your needs and tastes. A winch is an
expensive item, but if you travel in
areas where 4x4s get stuck, it could be
invaluable. Be sure the winch is mount-
ed solidly to the frame rather than hung
on the bumper, where it merely be-
comes 4 bumper remover.,

Some accessories are practical only in
certain applications. Running boards
are popular, but tend to get banged up
in heavy off-road tse. Cargo nets, used
in place of a tailgate, aid slightly in
aerodynamics and fuel economy.

Iimproving handling

Sport trucks are at the other end of the
spectrum. Here, the goal is to make the
truck handle well and look fast. Noth-
ing you can do will ever make a pickup
truck handle like a Porsehe, but vou can
improve handling if you're not con-
cerned with earrving heavy loads.

The black Ford Eanger in our open-
ing photo features a complete customiz-
ing package from Aerosport Trucks,
Rt. 303, Blauvelt, NY 10413, It in-
cludes a l-piece roof spoiler and sun
visor with mounting pads for the KC
lights, aere grille, a front air dam,
fender flares, full side spats, graphics
package, Koni shocks, antiroll bars and
245/608R14 B.F. Goodrich Radial T/A
605 with the same rolling radius as the
stock 195-14 tires. The whole package is
a soundly engineered revival of the B
lowrider look. However, actual suspen-
sion height has not been altered.

A tonneau cover helps the appear-
ance, reduces aerodynamic drag and
keeps things hidden, but also makes it
more difficult to get to the cargo bed.
Other popular options include bed rails
{a good place to mount tiedown straps)
and toolboxes for lockable storage,

Planning should be the byword of
anyone about to customize a vehicle,
Set a clear goal. Write down what vou
want to add, then plan the order of
installation. For example, if you want a
bed liner, put that in before you add a
light bar or other accessories that must
mount on top of the liner. Make sure
yvou have the proper mounting brackets
for extra lights. If you're going to get a
winch, you'll need a bumper that allows
room for it.

Take measurements. That beautiful
triple light bar may take up so much
room your dirt bike won't fit in the
truck anymore, Those great off-road
tirez might not clear your wheel wells
in turns. The grill puard could cover up
your headlights. A spare tire rack
might not close after you bolt on that
tubular bumper. A little planning poes
a long way toward happy truckin', PM
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Be Your Own Boss and Make

$18.00 to $30.00 AN HOUR!
Ld | R AR

& g2

Find out
how by. ..
...sending

now for
your Free
Lifetime
Security
Fact Kit!

Your FREE Lifetime Scecurity
Fact Kit tells you how to make
S18.00 to 530.00 an hour in vour
own Foley-Belsaw Full-Service Saw
and Tool Sharpening Business,
Your FREE Fact Kit explains how
:!ﬂILI Cin;

—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 so eqsy to learn. Foley-
Belsaw gives vou all the facts and in-
structions. No previous experience
or special training necessary. All you
need is the desire and ambition to
be your own boss. Foley-Belsaw tells
vou everything vou need o 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.

Eamn 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 can
provide. ..

... CASH for future security

or supplemental income

... CASH for travel, vaca-

e

===l

-

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 1 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 vou've got to get the FACTTS
before vou can get started, So
WRITE NOW for vour FREE Lifetime
Security Fact Kit, IS vours o keep
with NO OBLIGATION,

Sessnir

ThuFuI Belzaw Co Ufﬁﬁf!l‘ﬂ
o020z e pig . Security

Kansas City, MO 69111 FACT KIT

FOLEY-BELSAW CO.

20292 FIELD BLDG.

KANSAS CITY, MO 64111

(] YES, | want to know more! Please rush my
FREE Lifetime Security Fact Kit. No obli-
gation and no salesman will call.

Kame

Address

City State Tip

{ |
| ArcaCose Phome




PERFOAMANCE AUTOMOTIVE WHOLESALE, |.m:
21122 Lassen Streel. Chatsworth, CA 31311
§18-998-6000
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WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL
APPLICATIONS. STOCK REPLACEMENT, HI-PEHFOHMANCE & RACING.

SUPEFI STOCK PlSTﬁJN KITS

With Cast or Forged Plstons

EIT & = Phafens & Ping

EIT B = Pigtone & Pra - Piston Aing Sef

KIT C « Pialoms § Ping - Pigdon Ring Sef - Can Ao Baear
inge & M Baarings

KIT O = Pislons & Ping - Bision Ring S - Con Aog Bearngs
i Mais Baarngs - Siock or Pedformance Carshalm

68 BEEC R fgmf Rfmcc

BN AL HEn

BOEREE BEEEEE:
§oREEE B f

afitet e

& BREE RO BREE ARMEED

88 BREE 33 BR6E REed

Bewiatey S4-000 THCRD T
Chavraiet
" [T
L Tl
F oot — Cbapvrcrm — Mo

CH '?HEH LLY
PUSH RODS

SUPER STOCK
CRANK KIT

G, ROOS
+ COR AOO & WA Bl & e 2

1 CAGMESHATT  for Low Frice
CAST
T
ATeE DO
[Ro ]

Bl B0

EERES

‘.
£
BEER FEEEE

383

HI-PERFORMANCE
DDUBLE

ROLLER

CHAIN

SETS

ey LR
ﬂl“ll e
3R Maga VM

518, 95

Genuine ELE'u'tTE

Hain Beaﬂngn
Meiegtne BTT a0
Bl b e
Ldme Prace o
Tl ey vy
el P

Eri Unipenciar Adw
Py i

]
b L g
L el o - o e S s
[—— 11II-|1 » [am

4 A MR

SUPER STOCK

MASTER KIT

WO MR BEAmIKLE

+ CRAHKSHAFT
+ CAMEHAFT-LIFTENE SPRiGE
» Fim) e ET

ou PuEE

+ Cal ek PGS, Rowr Low Pace
« QASKET SIT
340 00 AT

5 o
PR i
Tl s i
™

CAST  SCRGED
FETE

haa o
[
ST

Lot
L TIRE- ]
e T
el
A

L 35l

e
e

334 0

i Pogar

Shim P

Wy e mll-
Lol

5119.95}:
: "o‘ Wos Liwr Foxy
k‘
é:‘ 5 vy & Fory

NEW TRW
FUEL PUMPS
451205
i | $36.95 $39.95

STARTERS | % ;

Jﬂmmﬂnﬂ!l

S 559 95

FEHF{)HHAH E
LIFTERS
Hals ‘_J

5-35 '!15 539 95

ON ALE

B CHEVY DELUX
ENGINE REBUILD KIT

599,

cpqu:‘rmr
KIT NCLUDES:
TOM

u TIMING CHAM SET 3
ROTE BATH TUE INTARE =
GASKET NOT INCLUDET -
WHERE APFLICASLE J ,

terw -:-I-;
L ]

HI-PERFORMANCE
TIMING CHAIN

ey
$18.95 s' 4.95
[Z1]
LONG !Lﬂ'l' .,i
et G
ROCKER hnus
SET
OF 16
FORD

58 Foo 28g00
1 a

Lk

L1
I1l!‘l:|

wam] e

OVERHAUL
~SPECIAL

Your Low
F'r.u:-l'-

-T
E NGINE KIT

mu--u.d
e Betubtie Tpecsd @8
B Svei + Sp = W ¢ Gl

EROART BLOCK KIT inchotes:
v BLOCH: Sasarac S foowd
e
Farpd bomc S el phaga. Ca=
Bas: gp paresd beomey ooy Ta—
Paaroga naadad

YL T p—
Y (OTESARC AW Yot CROwE

.
- IﬂTﬂ:ﬁﬁi O CONT BID
o sy

K AUTOMETER
Autogage
Street

§2785 52045
Gauges
06 Prans & 2
WaCTwsr # IP"
Vimer Temgerarow 8 210
Awpm ¥

ENGINE STANDS

ST

Ak ilﬂll:
Tl FITHE0 e

TATE}
3‘

THEE

WITH RINGS

Aaniimbie S8 N 000080

"4"$99.00

Cheveoeat

e ADJUSTABLE

PERFORMAMNCE
SHOCKS

$49.95

Get Our Giant
New 1986
Catalog
FREE with an
order trom  this

j L L]
LRk 2]
f L T
rrer L Lk
e

Wi Pty e P e o (el
mocs Phote br Mas' low P

PAW T-SHIATS & HATS
The Fabulous PAW Blown Molor
Logo m 3 Colors on both Front &
Back of a Qualsty Hanes Bealy T
Shirt Available SM. M L & XL
Siate Your Size COMHLY 8650
PAW Hat with LI}L]IZ.- fits all adverliisement or
SIZES OMLY §4.50 Send $£4.00.

P.AW. MONEY BACK GLI ARANTEE
BUY WITH CONFIDENCE FROM P.A W : IF FOR ANY REASOM ¥OU ARE NOT

SATISFIED WITH OUR PRODUCTS. JUST RETURN THEM WITHIN 90 DAYS
FROM DATE OF RECEIPT AND WE WILL REFUND ¥YOUR MONEY

NOTE: MO REFUND ON SHIPFNG CHARGES. PRODUCTS MUST BE N NEW
AND UNUSED CONDITION IN ORIGINAL PACKAGE. INSTALLED ITEMS CAN-
NOT BE REFUNDED. CALL 818-958-3541 FOR RETURN AUTHORIZATION
WE SHIP COD, NO DEPOSIT REQUIRED
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@& PHONE ORDERS
CALL 818-998-6000
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ous Orders Call §18-998-3641

MAIL ORDER

PERFORMANCE AUTOMOTIVE WHOLESALE, INC.
21122 Lassen Street, Chatsworth, CA 81311

HOW TO ORDER
State Make, Model, Year & Engine Soe. Send at least 50% deposi by Cashiers
Check or Monsey Order. no personal checks acceped o use your Masiercand
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PRODUCTS

Neat new stuff to make your truck work better and last longer.

Bed mats stop rust source

Bed mat of Nyracord rubber
protects bed against the
scratches and dings that start
rust. Costs less than a full bed
liner. Custom mats fit import
and domestic pickups: a utility

size fits stepsides. Raised-rib de-
sign helps cargo move easily.
The mats sell for 599.95 at acces-
sory outlets. They're made by
Rubber Queen, 438 Cambridge
Rd., Coshocton, OH 43812,

Window shades for cool truckin’

These pre-cut window tinting
panels fit the window shapes of
55 domestic and Import pickups
and 4-wheel-drive vehicles. it's
scratch-resistant and comes n

Headache rack
The All-American cab guard
window grille prevents a shift-
Ing load from crashing into the
cab window. It fits into the
stake sockets on big-bed trucks,
or is secured through attach-
ment holes In the top ralls of
minftrucks. They come In steel
[584.95] and anodired alumi-
num [ 5124.95) and are available
from accessory outlets and
Bloomfield Mfg. Co., P.O. Box
118, Bloomfield, IN 47424,

116

four shades of gray and three
shades of bronze. Prices range
from 510.98 to 551.98. Kits are
available from Sun Busters, One
Spring Buck, Irvine, CA 92714,

Stabilizer shock
Four-way stabilizer shocks con-
trod pitch, dive, body lean and
yaw. Each unit consists of a
shock absorber core, tempered
steel spring and aluminum con-
nectors. They're 3$59.95 each
from 4-\Way Suspension Prod-
ucts, 5760 Chesapeake Court,
Sulte B, 5an Diego, CA 92123,

Tough juicer
Designed to resist vibrations.
the Rough Neck line of Tian
batteries uses an Ancor Lok
system to glue the plates in
place. Batteries are available
with 550-600 CCA and 120-130
minutes of reserve capacity.
They're 574.95 and up at inde-
pendent Titan  distributors.
Made by General Battery, Box
1262, Reading, PA 19603,
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Big rig look

The Kolb Kab Aero Top Is a 1-plece roof
spoller and sun visor that also incorporates
light pods. Mounting materials and rear
running lights are included In the $298 price,
Driving lights are optional. Kits fit Ford
Ranger and F-5eries, GMC and Chevy mini-
and full-size plckups. From Aerosport Trucks,
Dept. PM, Rt. 303, Blauvelt. NY 10913,

| see you coming!

Computer-designed variable-radius curved
mirrors give a wider field of view with less
distortion than simple convex mirrors, virtu-
ally eliminating blind spots on plckups, vans
and campers. Self-adhesive mirrors mount
over stock units on popular imports and
domestic trucks. They're 529 to 534 each
and are available from Multivex Corp., P.O.
Box 42375, Detroit, MI 48242,

Turbocharger kits for big-block Ford and
Chevy [shown) diesel VBs provide a much-
needed performance boost plus 10 percent
Jump In mpg. These and other kits are
available from Gale Banks Engineering, 546
Duggan Ave., Azusa, CA 91702. ™
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THE FIRST STEP
ININSTALLING
A DUVINAGE
SPIRAL STAIR KIT

SEND FOR OUR
FREE BROCHURE.

b

¥
4

L™

Find out how easy and aconormical il s 10 mnstall
I bést spiral stair k. Mail tha coupan today

[wvinage, Box B28, Hagersicwn, Md. 21741

Shase.

Phonel )]

Independence!
New Rascal Front Runner

Medicare

G.:_i-ves You Instant
Electric Mobility!

Heaviest piece is just 23 Ibs.
|Guaranteed to pack easily in your car's
trunk or back seat. Now when you get to
the store you can do your shopping right
from your 3-wheeler in style and comfort.
30-DAY MONEY BACK GUARAN-
TEE. Send the coupon below for a Free
Color Catalog and special Introductory
Prices or call Toll-Free:

1-800-662-4548

--------------- O
i Electric Mobility Corp.. Dept. 1721
* | Mobility Paza, Sewell. NJ D0B0

i Name
1 Address »
o

s Phone

I

PORTABLE GENERATORS FOR CAMPING & HOME

EMERGENCY POWER AT WHOLESALE PRICES

CAMPING GENERATOR

120 DUPLEX RECEPTACLE & SHUTOFF

10 AMP 12 VOLT DC. SWITCH

BATTERY CHARGING
WITH LIGHT AND CABLES

STANDARD FEATURES

¢ LIGHTWEIGHT
EASILY PORTABLE

1000 WATT

’ CONTINUDUS POWER

* Mationwide Sarvice—1 yr. Limited Warranty
* 4 Cycle Briggs & Stratton Engine

+ Spark Arrestor LoTone Muffler

* AC and DG Circuit Breakers

* Power for Furnace, Sump Pumps, Appliances,
Tools, Power Failures, etc. - (To Rated Watts)

3 H.R

« Quality Copper Windings Ew"
+ Sealsd Ball Bearings 4000 WATT
+ Vibration Dampers 8 HP. CONTINUOUS POWER
* Finest Quality, Faciory New—Made in LLS.A.
* HiTech Enginearing and Design
HOME GENERATOR
& 120 & 240 VOLT & COMVENIENT
DUPLEX RECEFTACLES CARRYING

# CIRCUIT BREAKER PROTECTED HANDLE

ToLL FREE 1-800-334-5959 $

IN ILLINOIS EJZJ 451-7550 L 399
CALL MON-FRI. B PM-CENTRAL TIME * Shipped Freight Collect = IL Residants add T9% sales iax

P.O. BOX 1567
BENSENVILLE, IL 60106

VISA «» MASTERCARD = AM. EXPRESS
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At Just 20 Ibs,
What It Will Do
I Will Amaze You!

| need rabbits. What you need is one
small, precision machinethatcandoa
varigty of jobs in the garden and
around the yard... quickly, easily,
neatly and economically.

The exciting Mantis Tiller/Cultivator
is changing the way Americans
garden. It weighs just 20 pounds so
anyonecan useit. |tstarts with a
flick of the wrist . .. cuts through
toughsoils...turnsonadime...
waeds in and around plants, betwean
narrow rows and along fence lines., ..
and runs all day on a gallon of gasl
What's more, with its inexpensive
attachmants, it quickly becomes a
furrower, lawn aerator or de-thatcher,
a power edger, or 8 hadge trimmar!

3-Week In-Your-Garden Trial

Bast of all, you can try the Mantis —
risk-free! If you don't love it, simply
return it for a full refund,

Mantis' tines are warranted for life
against ever breaking and its engine

Why spend another season without
the littla tillar that's changing the way
Americans garden?

you need a big, expensivetillerlikeyou

hasalifetimeReplacemeant Agreemant!

Cpnac 1986

r Mantis Manufacturing Co. .1
!@ 1458 County Ling Rd., Dept, 1053
Huntingdon Valley, P& 13008
0O Piease send me information on the

Mantis Tiller/Cultivator,

revolutiona
I K TRIAL

and the 3-W

Address

City

Stata Zip

118

|
i
=

PICKUP TRUCK CONTEST
(Condinued from page 85)

the truck if you win it, but if your ideas
are gooi enough to win the contest,
we'll share them with PM's readers in
an upcoming issue.

{n the entry blank below, and on as
many sheets of paper as necessary, tell
us exactly what you'd do to the 4xd
King Cab SE to improve its appear-
ance, performance and/or utility. Be
specific about each change you think
will make the Nissan better.

Tell us briefly why you'd make each
change, even if it's just “hairy looks."
Drawings or other illustrations are not
necessary to enter the contest, but vou
may find that they will help you to

elarify your thinking and to make your
point more impressively.

You must be of legal driving age in
your state to enter (see official rules
and entry form below). PM's Auto
Dept. will screen the entries, and the
final winner will be selected by Poru-
LAR MecHANICS Editor-In-Chief Joe
Oldham.

If you're the winner and you live
outside the New York area, we'll fly
you to New York where you'll be our
guest at a luxury hotel for the night.
After breakfast the next day, you'll
come to the POPULAR MECHANICS of-
fices, meet our editors and take posses-
sion of your prize. The winner's name
and photo will appear in a future issue
of POPULAR MECHANICS. ™

1, On the entry blank printed below, or on 2 separate
sheet of paper, give us your suggestion for customiz-
ing the Missan 4x4 King Cab SE plckup truck. Tell us
Drigfly, bul exactly, what you would do to the truck o
improwe its appearance, perfarmance andior wtility.
Detail changes you would make to the suspension,
angine, drivatrain andior bodywork (keap tham legal),
&5 well as amy optional or aftermarkel equipmant you'd
add, Tefl us briefly why you'd make each change.
llusirations or rendevings are not necessary to enter
the contest. but they"ll help you make your paint. You
will ot be asked 1o modity an actual truck. Just tell us

OFFICIAL CONTEST RULES

Cab SE pickup truck equipped with the VG engine and
4-wheel drive. The Nissan King Cab will be tumed over
o the winner in as-is conditson at tha time the prize is
awarded. All taxes, licenses. Insurance and other fees
are the respansibdlity of ihe winner. If applicable, we
will provide coach trawel with a commercial air or ril
carrier to New York and provide one night’s accomma-
dations in order 1o accept the prize,

9. Mo cash payment will be made in place ol the

prize.
10. The contest is open to anyone residing in any of
the 50 Linited States except employees of The Hearst

whal you'd do to one and why.
2. You must be of legal driving age in your state to

that they are of legal driving age in their siale.
3. While there &5 no limit 1o the length of your
suggestion, please be to the point and as brief as

possibie

4. All endries become the property of PoruLas
Mecsasics and cannol be returned,

8. Entries will be judged on originality, imagination,
practicality and usefulness.

6. Preliminary judging will be done by the awiomo-
tive department editors of Poriak MecHamics. From
initial selections, the final winnar will be selected by
PopuLsr MecHamcs. Editor-In-Chief Joe Oldham.

7. The decision of the judges is final. No correspon-
dence o tedephone calls regarding the contest will be
accepted or entered inlo.

B. The winngr will receive a 19867 Nissan 4x4 King

enier. All entrants miust sign the entry blank and verity

Corp. and their famisles,

11. Entries should be mailed to: Nessan King Cab
Contest, Popular Mechanics, 224 Wes! 57th 5t., New
York, NY 10019.

12. Entries must be postmarked before midmight
Dec. 1, 1986, and recelved by Dec. 8, 1886.

13. The winner will be nolified by Jan. 30, 1987, and
may be asked o execule a qualifying affidavil.

14, ARer the winner is notified, PorPuLan MECHaeacs
will provide the winner's name to anyone whi wishes il
and who sends us a stamped, self-addressed envelope
with the request.

15. The winner mus! agree in writing fo be photo-
graphed with the Nissan King Cab truck and various
members of the Poeuvas MecHanics staff, and consant
1o his name and photos being wsed in conjunction with
this contest and its results in 2 future issus of POPULAR
MEeCHANICS and for 2ll media, advertising and/or trade.

16. This contest is void whare prohibited

Signature:

OFFICIAL POPULAR MECHANICS
NISSAN KING CAB ENTRY BLANK

Here is my entry. | agree to abide by the above rules.

Here's how | would customize the Nissan 4x4 King Cab SE:

Name

Street Address —
City State Zip

Age _________ Driver's License No.

Clip and mail to: Nissan King Cab Contest, Popular Mechanics, 224 \West
S57th St, New York, NY 10019. Entries must be postmarked before
midnight, Dec. 1, 1986, and received by Dec. 8, 1986.




can even earn your Associate in
Applied Science Degree in Elec-
tronics Engineering Technology. Of
course, you set your own pace, and,
if you ever have questions or
problems, our instructors are only

a toll-free phone call away.

T'le first step

is yours.

To find out more, mail in the
coupon below. Or, if you prefer,
call toll-free 1-800-321-2155

(in Ohio, 1-800-523-9109).
Vel send you a copy of CIE's
school catalog and a complete
package of enrollment information.
For your convenience, well try to

CIEMAKES THE WORLD  5ieeenieconacye
OF ELECTRONICS YOURS.

Today's world is the world of elec- 4K RAM Microprocessor Training
tronics. But to be a part of it, you Laboratory, for example, trains you to
need the right kind of training, the ok with a broad range of com-
kind you get from CIE, thekind that  5ters in a way that working with a

can take you to a fast E“?Wiﬁg carcer  gingle, stock computer simply cantt.
in business, medicine, science,

g:}vernment, E’ETGEPH.C;E, mna]ized
communications, and more. training.
ialized You learn best with flexible
training. training, so we let you choose from
You learn best from a specialist, 3@"*’“95'0{'3““1'3&7 You start
and that's CIE. We're the leader with what you know, a little or a
in teaching electronics through lot, and you go wherever you want,

independent study, we teach only as far as you want. With CIE, you
electronics and we've been doing I— —_——— — —
it for over 50 years. You can put .2

that experience to work for you | c I Cleveland Institute of Electronics
just like more than 25,000 CIE 1776 East 17th St... Cleveland, Ohio 44114
students are currently dﬁil‘!.g | YES! I want to get started. Send me my CIE school catalog including details about
the Associate Degree Program. | am most interested in:
all around the world. | [ computer repair [ elevision/high fidelity service
[ elecommunications [ medical electronics
Cﬁcal [T robotics/automation [ broadcast engineering
m | [ other
’ " —— Print Name
You learn best with practical training, |
so CIE’s Auto-Programmed® lessons | oo .14
are designed to take you step-by-step, City State Zip
principle-by-principle. You also get | Age Area Code/Phooe No.
valuable hands-on experience at every Check box for G. 1. Bulletin on Educational Benefits
stage with sophisticated electronics | OlVeweran [ Active Duty MAIL TODAY!
tools CIE-designed for teaching, Our | OR CALL TOLL FREE 1-800-321-2155 (In Ohio, 1-800-523-9109)



MEN Troubled With Getting Ug Nights
A NI PAST 40 friiteagiidng

It you are duburbed by Ihese symploms, your
troubles may be caused by glandular snflammation
of your prostale. Methods thal menely give tempor
ary malsed for this condition cannol be expected to
remove the Cause of your boubbe.

The Excelsior Institute Chnic. devoled bo the
NON-SURGICAL malhods of trealment for dis-
sases peculiar to older men, hes 8 new FREE
BOOK thal lafis how these troubles may be cor-
recied. The NON-SURGICAL Irmmmﬂ da-
scribad |0 this book reguine no surgery. hm-'plull::
tion or long period of convalescence. Traatmants

FOR EVERYONE!

Check one of both braes for nledmation and mas| todey!

D You can drill a water well in
your backyard and have all
the FREE WATER you need!

take but a Ehort lime and the cosl is, reasonable.
O You can start a HIGH PROFIT Write todey ThE:nah mﬁ«l‘u o
T i porlonce o ﬂﬂb‘lﬂ.
well drilling business! (Over 4 Exceisior institute Clinic, Dept, 1268
110 E. Broadway, Excelsior Springs, Mo, 64024

million wells needed in 1986!)

VIDEOQOTAPES
AVAILABLE

Call or Write

for FREE Brochures for making

Oruamental (Pancrete

6082 Anderson Road Frnt Nane
Opelika, Alabama 36802

CALL TOLL FREE Aaresa
1-800-821-7700

[Ask for Oparator 5082) City/ State Ip Fhesta 5082

CONCRETE MACHINERY COMPANY
P.O BOX A% HICKORY W C 23600

VIDEO TAPES
For the Do-It-Yourselfer
See How Professionals Do [t! l BUILD YOUR OWN
Send for Brochure of Tapes ROCKET MOTORS!
#wMany More Auvailable Soon# * 40 POUNDS THRUST!
(VHS or Beta) * FIFTY CENTS EACH!
* BUILD A DOZEN IN AN EVENING!
Advanced Service Company I oo i oo v o e o can
P. O. Box 3152 " w"&::;m"“"‘“‘
South Bend, IN 46619 h (st P THE TELEFLITE CORPORATION
11620 Kihing 51 Ssnnymesd, Call G788

Strips Anything Fast!

Mo Poisanous Chemicals or Bangerous Power Tools FACTORY$ go cart'99® |

incradibi MIRACLE ERASER acha [ Tne spongs acss I-together kits

by e awiy oruily i (B0 | oy o daed i e GO CART um GEHm uits o B
i beflst Tedn dvy paink o vierash arksl conloas ol 5

TN O R ] o | W%y Marleca! A 4 “"':""‘l-’-“"'?"

P monsy Bari! You smply wan | W Gori{nin Mz ia i = B _|h.m?

Beleve your epes. Meacke Fraser Ermnar ivlnraily i C: (w1 g

et Bitosl Bge-id virmsh gng | Mo nik comen
Wi i into dust mstanty, Chpped | 50 Seaces mad -ty |
ol uQly SUFtaCES e rewiones In ﬂ'"mm "::
ngck-smosth Snahes 1 mingies wm‘.,,ﬂ

Pricas from

: oo
Rast vaniehes e mages. Mo St | prvha s st s

rutibsng. Wirace Fraser woris best | gaie! = " 3.995-
when giid 01 8 g, W] PO Fasulous Maiding Letios iy wCy o T workd 8 mrpe

You Wl reeR uBE RECDEOeT or
POtSENCUS: SHheEnss agan’ . “ﬂu“rw&ll s'l ﬂnu,s WEEKIV
Bive Clogs . . . Mewr Lases s Powsr - oway” Cruate O Pt ’

« Cieams Tor , Home Business Directory
E%& Exciting Free Details. Write:

Box 2019-PM
New York, NY 10163 use

e Zip Codes

Sieam in 60 seconds
EWHFMLMH“L

-
ommm ettt e || | When Answering
pump Fequined O low Wwaker pressLure.

WEDCO MFGQ. INC., Dept. M-17 Ad
P.0. Box O, $40 Wosl Broadway, s
Jackeon, Wyoming 83001
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ith such dramatic increases in
energy costs over the years,
people have been forced con-
tinually to look for new energy-saving
devices. These may be high-tech prob-
lem-solvers like some solar components
or low-tech solutions like adding more
inzulation to your home. But in be-
tween exists one of the oldest and most
dependable ways to stretch your ener-
gy dollar: the eeiling fan.

These units have come a long way

POPULAR MECHANICS ® ALIGLIST 15986

How ToInstall A

CEILING FAN

BY NEAL BARRETT
AND PAUL BARRETT
lllustrations by George Retseck

since spinning over Ingrid Bergman's
head in Rick's Cafe. They are available
in many different sizes and styleg and
they're more efficient and affordable
than in days pone by. Despite these
improvements, the mechanism still
works in the same basic way. It simply

circulates the air alveady inside a room;
It brings down the warmer ceiling-level
air during the winter and brings up the
cooler floor-level air in the summer.
Without some means of moving this air
vou end up paying to heat or cool air
that you never really feel.

To thiz end, all of the fans we exam-
ined had reversing switches with at
least three different speeds. Depending
on the model, fans can be controlled by
means of unit-mounted pull-chains;
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REPLACEMENT INSTALLATION

1 Remove fuse or turn off breaker to
proper circult. Remowve switch plate, pull
out switch, check for current with tester.

rheastat switches that control fan
gpectl; remote control switches that
turn the fan on and off awd select
speeds from anywhere in the room: and
electronic wall switches that control fan
speed and direction as well as light
intensity on optional light fixtures.

Ceiling fans can be installed in nearly
every area of the home., With the vari-
ety of mounting systems available, vou
can hang a fan firom a flat B-ft, cetling or
a 20-ft. cathedral ceiling. The minimum
clearance height, however, is 7 ft. from
the floor to the blades. And the tip of
the blades should be at least 18 in. from
the nearest wall. Never hang a fan
where high humidity eould damage the
electrical functions or warp wooden
blades, such &= in a bathroom. And, of
course, don't position the fan above the
swing of a hinged door,

Installation iz a reasonably straight-
forwand jub, particularly if the fan re-
places an existing light fixture. For this
story we did just that, choosing a fan
with a light 20 the owner loat nothing by
the conversion.

Choosing a fan

It's important to choose the unit that's
miost appropriate for your situation. As
mentioned before, there are many sizes
and styles from which to choose. Get a
feeling for what is available locally.
Compare warranties and service as
well as design and operating features.
All of the residential fans we examined
were fitted with light kits for a modest
additional cost. But the methud of con-
trol is a more complicated decision. 1t
will determine how you operate your

[22

£ Remove existing light fixture and then
check white and black pigtails for current.
If tester lights, current is present.

fan and, to some extent, the ease of
installation.

If you are replacing a light fixture
with a fan or fanlight combination, you
can switech the fan on and off using an
ordinary light switch. Then, the fan
speed and light fixture are regulated
with pull chains. The fan direction can
be changed by means of a slide switch
located on the fan housing,

If vou would like to control the fan
speed also from a wall switeh, you can
install a rheostat switeh, Then, only the
light fixture requires a pull chain. Of
course, thizs arrangement can be re-
versed to control the light fixture with
i rhecstat and the fan with a chain.

All of these options are available
without changing yvour fixture wiring.

3 Thread black and white pigtails
through hole In fan’s mounting bracket.
Then attach bracket to outlet box.

However, if you want to control the fan
speed and the light from a wall switch,
then yvou can install a double rheostat.
But you will have to run an additional
electric cable between the ceiling and
switeh boxes for this function, Before
deciding on your operating system,
consult your owner's manual for specif-
ic instruetions on the fan you have.
One very attractive alternative—and
the one we chose—is to purchase a
“eomputerized” wall control. Sold with
some models of the Casablanca Fan
line, this unit offers the greatest control
over the fan and light. Included are
automatic light shutoff, random light
patterns for home security and full
control of speed and direction, all with-
out changing existing fixture wiring.

NEW INSTALLATION

i3 T v

¥ Determine location of fan and position
of joists on either side. Cut hale In celling
fram center to center of joist edges.

I"'4||i5ﬂ

1”‘ I|||'| Fadll

B Cut 2x4 block to fit between |oists and
position It so bottom of outlet box will be
flush with celllng. Toenail in place.

POPULAR MECHANICS ® ALGUST 1986



X ki -.:;= = .
& Attach canopy to mounting bracket,

then hang fan from canopy. Using wire
nuts, join black wires then white wires.

Where to begin
Begin work by switching off power at
the breaker panel, or unscrewing the
appropriate fuse for the proper cireuit.
Next, remove the switch-plate cover
and the screws that hold the switch to
the box. Grasp the switch by the metal
ears al the top and bottom and pull it
out of the box. Place one probe of a
circuit tester on one of the switeh ter-
minals, and the other probe to the
secontd terminal, If the light on the
tester does not light, the power is truly
off, and the switch is safe to handle.
Loosen the screws holding wires and
remove the switch.

Next, loosen the center post nut or
screw that holds the light fixture and
lower the fixture to expose the wiring.,

5 To attach optional light fixture, remowve
covering plate on fan, and join pigtails
with wire nuts. Screw fixture in place.

Carefully remove the wire nuts and test
the wires as before to be certain the line
is not “hot.” Completely remove the
fixture by undoing splices.

Now, determine how firmly the elee-
trical box iz anchored to the ceiling
framework. Though the fan we in-
stalled weighed 24 pounds, the owner’s
manual recommended a 50-pound test
weight on the junction box. To see if our
box could take this, we wired together
several old window weights until they
totaled about 50 pounds. We then at-
tached the mounting bracket that came
with the fan to the electrical box, When
we hung the weights from the bracket,
| we detected no movement in the box. It
| was solid, Of course, you can substitute
| any heavy object for the window

9 Attach outlet box to battom of suppert
block using two 1%-in. No. 10 rh screws.
Box comes with prebored mounting holes.

POPULAR MECHANICS » ALIGUST 1986
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10 To gain access to wall cavity for run-
| ning power cable, carefully pry baseboard
| from wall under new switch location.

& To attach fan controd unit to switch box,
| Join pigtalls with wire nuts, and screw unit
| to box. Attach face plate to unit.

weights. (If vour box alzo withstands
this test, then vou can proceed as
shown in drawings 1 through 6, But if
the box starts to pull away from the
framework, you will have to reinforce
it. To do za, follow the directions shown
in drawings 7, 8 and 9.)

Replacement installations
Temporarily remove the mounting
bracket so you can feed the power wires
through its center hole, then reattach
it. Next, attach the escuteheon canopy
to the mounting bracket. Keep in mind
that =ome manufacturers may require
preliminary assembly of certain fan
parts, Consult your owner's manual for
specific instructions.

Install the fan hanger system first.
Run the fan wires through each piece,
taking care not to damage the insula-
tion on the wires. Hang the fan from the
escutcheon canopy, then connect the
ground wire from the fan motor to the
ground wire—or wires—from the pow-
er cables in the box. Make the connec-
tion with a proper size wire nut.

Connect remaining wires together;

= | black to black, white to white, using

proper wire nuts to hold them securely.
There may be an extra wire in the fan to
provide a separate cireuit for light con-
trol. We had no need for this because
the control unit we used separated the
functions internally. If you have no
need for this wire, cap it with a wire nut
and tuck it away. If vou do need the
wire, follow the manufacturer's wiring
diagram supplied with the fan.

Next, attach the fan blades to the
blade holders, then the blade holders to
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11 Cut out small section of drywall be- 12 Trace outline of new switch box, then | 13 Siide both cables into speclal cut-in

hind baseboard. Then bore hole through
bottom wall plate and floor for new cable.

the fan. Spin the fan gently to make
sure the blade path is unobstructed and
all the mechanical connections are se-
cure. Keep in mind that fan blades are
matched and balanced at the factory,
but you may have to switch the position
of the blades to fine-tune the fan.

To add an optional light fixture, sim-
ply remove the cover plate on the bot-
tom of the fan and install the fixture
according to the manufacturer’s in-
structions. Complete the job by wiring
the control unit into the switch box.

New Installation

If you don't have an overhead light
fixture, you can still install your ceiling
fan. It just takes a little more work.
First, determine the location. Then
trace the junction box on the ceiling and
cut 4 hole in the ceiling at this point.

the distance to the adjacent ceiling
joists and to determine in which direc- |
tion they run. With this information

established, draw a rectangle on the | :

ceiling that spans the distance between
the center lines of the adjacent joists. |
Joists most commonly fall on 16- or 24- |
in. eenters. But in older homes, they |
can vary, Make the rectangle about 20
in. long in the other direction for work- |
ing ease, Then cut out the opening with |
a utility knife or compass saw. Cut a
2x4 block to fit snugly between joists, |
approximately 1% in. above ceiling '
height. This will allow for the depth of |
the outlet box, which should hang flush
with the finished eceiling. Toenail the |
2x4 to both joists using 8d common !
nails. Then attach a 4x4 octagonal box |
using two 1%-in. No. 10 rh serews. |
Next, determine the position of the !
wall switeh on the partition—not out-
side wall—nearest the fan. At the ap- |
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cut hole, Feed cable through wall cavity box. Then push box Into wall hole. Drive
|buthsld:mmmtlgmmﬂmplngm

fram below, then through hole.

propriate height, trace the outline of a
“eut-in" switch box on the wall. (These
boxes are called by different names,
and some work differently than the one
| we show. All, however, are designed to
| be mounted inside a precut hole without
| requiring additional support framing
i between the studs. ) Carefully cut along
| the outline and remove the waste.
Then, using a flat pry bar, remove
the baseboard from the wall directly
: under the switch lecation. Next, cut
away the wall material behind the base-
. board as shown in drawing 11, The
. bottom wall plate should now be acces-
| sible. At a point directly beneath the
, wall switch, bore a %-in.-dia. hole
through the plate and floorboards into
the basement. This hole provides ac-
cess for the power cable coming up to

! the switch from the service panel.
This hole provides a way to measure |

If you live ina l-story house, running
| the cable to the fan outlet box is a

gimple matter, Just go up to your attic,
locate the position of the box and re-

| it

14 Feed power cable into celling box and
tighten connector. Patch celling around

box by nailing new drywall In place.

move a section of flooring—if it's in
place—and some insulation. Onece a
path is clear from the box to the switch
wall bore a hole down through the top
plates on the wall. Now you should
have a clear path from the panel box to
the switch and onto the fan box.

If you live in a 2-story house, howey-
er, the process is a bit more complicat-
ed. First, remove the baseboard on the
wall directly above the first-floor
switch wall. Again, remove the wall
material behind the baseboard, this
time in a strip that is at least 10 in,
wide, Nexl, using a reciprocating saw
or a compass saw, cut out a 4-in. wide
section of the bottom plate and sub-
floor, This should give enough room to
reach down into the cavity between the
floor joists. It should also vield enough
room to bore a hole through the top
plates on the wall below,

With the wall plate and flooring cut
out upstairs and the hole bored in the
top plate, you should have clear access
from your serviee panel to the switch
and the ceiling box,

Onee this is complete, simply string
cable from the service panel to the
switeh, then another piece from the
switch to the ceiling box. Be sure to
leave about 5 ft. of cable at the service
panel, and another foot at each end of
the cable that enters the switch and
ceiling box. Don't forget to check your
lecal building codes for the gauge wire
reguired for such installations.,

Note: We strongly recommend hiring

| a licensed electrician to install the cable

in the breaker or fuse box, and to make
the individual connections inside the
switeh and eeiling box. But, if vou've
run the wires between the fixtures, the

| charge should be much less than if you

had the electrician do the whole job, P
POPULAR MECHANICS ® ALIGUST 1986



GET THE EDGE! IR

SAMS PHOTOFACT® and COMPUTERFACTSTM
“UDEL #120 $49.95 : prowide  all the indormation you newd 1o servee and
repair 1eday 4 home enlemamnment Sguipment
P‘n- .Hrh-ti i Il poui have an understanding of 'l;‘xr-m'T-.'E‘; td:
1, wave Dl amd Wy fepalei 11 an Wl
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susilabie &1 & vory reasonable price  With coverage on
1500 i0H) diflerent model. pou ean depend on Sams (o
i 3 e the data you newd . Do your repains quickly, with-
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save racking time
= Troubleshooting Tipa - solve problema
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= Easy-Head Waveforme — show you exacly
what your o8t awaveieem should ook ke
* Heplacement Paris Cross References —
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HOME IMPROVEMENT |Snyae

BUILD YOUR OWN GRANDFATHER CLOCK

“3300

[Inciudsng mowvesment and )
# Do-il-yourself casa
kit parts pra-cul
& Completely

and finished clocks
® Solid 3/4 hardwoods:
biack walnut, cherry, cak

Share your home and heart with an
AFS high school exchange student.
It's a year you'll never forget.

Host an AFS International Exchange Student
800-AFS-INFO

AfFS International/ Intercultural Programs ¢ Hairloom qualty
i # Solid brass West
313 East 43rd Street - New York, NY 10017 Garman chiming
MavemaEnts
# Money back guaraniee
® Prompl shipmant
METEORITES * - :
& NECASSAny
From around the solar system, ¥
" h SEND %1 FOR
Bre ivaitubla for the et lma 32-PAGE FULL
BUYING / SELLING ¢ TRADING COLOR CATALOG
S S st
”"""‘Eﬁ"""”ﬁﬁ’"m' catalog . EMP

CLOCK COMPANY
'S LARGEST MANUFACTURER
OF GRANDFATHER CLOCKS
Daspl. 3018, E,rrmlrhdulnul Park
Fasrhope, Alsbama 38532 ® Phane 1-305-528- 2318
1 mm imisresied in 0 Do-it- YounsH Kis

ADJUSTABLE PROTRACTOR B" POCKET LEVEL
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Replace your ail
forced air furnace
with an ULTIMA. Get
the same or better
performance as high
efficient gas
furnaces. ULTIMA
USES two exchangers
and one condenser
to put 95% of the
heat in your home,

W lJses 2" PVC pipe
vent, no costly

metal chimney. =
B Time-tested Made by
reliability. & UKON
B fero clearance T Ry
instaliation, Ack your heating dealer
W 20-year limited about Ulfima or send
warranty. coupon for details,
| Yukon Energy Corporation, Dept. PM-1 I
I 378 W, County Rd. D, St. Paul, MN 55112
Pease send me information on LItima. I
I Hame I
I Adddreds I
| . I
l State. Fi] I
[ =

Maw o weld Sysiem.
mance designs. Budd SIII'I-

dird bike and alamingm
fuba. $1.00 for brachure and list
ol plass

ADD TO YOUR INCOME

Eam a second income through Popular
Machanics Classifed, $1.00 booklsd
shows you how 1o start your own business
with Classflied advertiaing ($2.00 rebate
with lirsl order]. Popular Machanlcs,
Dept. DM, 228 W. 5Tth 5L, New York,

NY 10018,

Your home

workshop
can PAY-OFF

Planer Molder Saw

Three power tools in one—
a real money-maker for you!

The Planer/Molder/Saw is a versatile
piece of machinery. It turns out prof-
itable precision molding, trim, floor-

ing, furniture. .. in all la.r pat-
terna Rips llr]anes. molds sepa-
rately . at once. Used by indi-

vidual hame craftsman, cal:unat and
picture framing shopa, 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 trauble-ﬁ?:e per-
ormance. And is so simple to operate
even beginners can use it!

30-Day FREE Trial! exciving Facrs

NO OBLIGATION-NO SALISMAN WILL CALL
RUSH COUPON  FOLEY-BELSAW CO.

FIELD BLDG.
TODAY! oy R g P

[0 YES, pirase srad me the FREE Bookiet thar '
gives me complete facis about youwr Planer-
Motder-Saw and full desails on how | can qualify
far a 30-Diay Free Trial right in my own shop, |
understand there s Mo Obligation and that No

' Saleyman will call

THE TOYS OF SUMMER
(C ovelenued from poge 71)

chine that skims across water and shal-
low grades. It's fun, but it's also ex-
tremely noisy. Ear plugs are advised.
Fun factor; 6.

Cougar's MerCub (1076 Cozy La.,
Oshkosh, WI 54901) is a mini APBA-
sanctioned race boat for leenagers,
with strong support from Mercury Ma-
rine. A maximum horsepower rating of
25 means it's fast, fun and relatively
inexpensive at $4995. The hand-grip
racing throttle takes some getting used
to, but it's a tight little machine. The
racing program can only add to the
excitement and resale value, Fun fac-
tor: 7.

The Parker L'il Jet (15 Crane Dr.,
Henrieo, NC 27842) uses the same
Cayuna engine/Berkeley pump combi-
nation found in the Fastrac, And, like
the Fastrae, this 10-ft., 2-in., 280-
pound machine accelerates, spins on a
dime and reverses with remarkable
esprit, A sophisticated hull design
means it's virtually impossible to turn
over with any kind of high-speed radical
maneuver (and we tried). This $4495
runabout absorbed all kinds of abuse
and still offered safe, responsive enjoy-
ment. It's a winner for kids over 10,
Fun factor: 9,

Zamco's Jei Lark and Sport Lark
(16233 Wausau, South Holland, IL
60473) are at the low-price, low-perfor-
mance end of the wet toy spectrum.
The B-ft., 2-in., 440-pound Cayuna/Ber-
keley Jet Lark (fun factor: 4) sells for
23450. The Sport Lark (fun factor: 3),
based on the same 8., 2-in, hull form,
costs $1700 less outhoard.

Whatever the price, the wet toys of
today are a testament to man's capacity
for well-intentioned frivolity. And if
you lay aside the fun, you'll find some
sophisticated designs, high-tech con-
struction and state-of-the-art drive sys-
tems. Most builders, it seems, take
their fun pretty seriously. P

The operator stands atop the Surfjet 23655
and grasps the throttle/hand grip.
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Saw along the line and cut the top of the
block fat to create a clamping surface.,

Metal methods
Drilling in metal requives a =lightly
different approach than boring in wood,
First, for the difll to start cutting
without wandering about the surface,
vou must strike a starting point with a
centerpunch, Then, bore a small-diam-
eter pilot hole followed by the larger,
desired diameter drill. This 2-step pro-
cedure is necessary because the small
dimple created by the centerpunch
won't prevent a lavge diameter drill
from wandering.

When a twist drill breaks through the
backside swrface, it often grabs and

Three basic hole-saw styles are [left to

right): interchangeable beil-type, Enduro
single-tooth saw and a 7-in-1 nest of saws.

The quickest way to cut large-diameter
holes Is with a hole saw since it doesn't cut
away all the material within the hole.

A right-angle drive head permits working in
confined areas. The gear ratlo s 1:1, so there
is no change in the tools rpm.

POPULAR MECHANICS ® ALGLST 1986

snaps, tears the workpiece from its
clamps or pulls the tool out of your
hands. To avoid these dangerous situs-
tions, it's important to release pressure
on the drill just before it breaks
through. Keep a firm, 2-handed grip on
the tool and apply light pressure to
complete the hole, Many drill models
accommudate an auxiliary side-mount-
ed handle that provides additional con-
trol of the tool,

it Please b to page 1.28)

£ R ==
Use a disc rasp for fast, aggressive stock
removal. Here, it's shown with a right-angle
drive head for additlonal control.

Smooth and shape Inside curves with a
sanding drum. Advance the drum against fts
rotation for the most aggressive cutting.

Flat sanding pad has a pivoting shaft that
keeps the pad in full contact with the work
to prevent sanding low spots and gouges.

Take a shine to your car using a cordless drill
and a right-angle drive head flited with a
side-mounted handle and polishing bonnet.

The
Inte t
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
from your
furnace, and
the other
radiant heat
in your
home, back.
into your
rooms.

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

r— 1
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From a tool box to a storage shed, a doll
cradle to glass cabinets, our has
plans for you in these areas: ® Fine Furniture
*5 Sheds » Kids' Stuff* For Your Work-
shop * Leisure Time * Outdoor Living
F}us, choose from hundreds of reprints
and books on car care, home maintenance,

baating and more. Send for your catalog today
and experience the excitement that comes

from building it yourself.

TO ORDER Send your name and address
with check or money order, to: Popular
Mechanics, Box 1014, Radio City Station,
New York, N.Y. 10101.

Colonial Style Garage/Barn—Huge enough
0 hotd two full-size cars in its two separate
m'l‘he structure measures 24" x 26 "with an
additional 350 lg.lf:u':: feet on the second floor,
A 4-foot recessed walkway along the side pro-
vides excellent space for wood and garden
cquipment, and a 3-foot overhang in front
keeps snow from accumulating against the

rage doors. Plans include an B+ instruc-
tion manual and 4 blueprint-size lavout sheets
with: * Owverall perspective * Basic wall
building sieps ® Construction details for fram-
ing loft, floor, roof and end gables ® Exterior
finishing details and supgestions for alternate
versions of the barn. Materials list included.
(PL-1277—53000. Each additional plan $20:00
when purchased with first plan.)

Maodel Steam Tractor— Challenge of a life-
time! The famous J.1. Chase threshing ma-
chine steam tractor, 16 separate plans sheets
plus instruction booklet. The finest detail
work. Stacks firewood but burns alcohol, 9
separate gears in the transmission alone.
What a thrill to see it huffing and puffing
under its own power. (PL-1272—%11.95)

Popalar Mechanics is a publication of Hoarst Magazines,
& Diivizion of tha Haars! Comporation

t: 1986 The Hows! Corpoembon. A8l nghis reserved.

Barn/Garden Shed—Combines stor-
age 5| for yard equipment with a pleasant
area Ermgardming activities. Measures 12 x
16" and has an upper loft for about 380 square
feet. Wide barn doors at one end allow you to
roll in bulky equipment, and a sheliered alcove
with a potting bench and siorage for garden-
ing supplies lets you work while shielded from
SSI;_I;IS{E{ rain. (PL-12Z78—310.50; 2 plans for
.50}

Stowaway Picnic Table—A clever one-piece
design made from long-lasting redwood. After
the picnic season, just fold it up for convenient
indoor storage. to build. (PL-1716—
55.95

Model S5 United States— The glorious; rec-
ord breaking flagship of the U.S. Merchant
Marine. Though now retired at Norfolk,
YA, no passenger ship has ever approached
her top s . The professional quality
model is described in detail on 3 full size
hlueprints. Ohver 2 ft. long of wood and
metal. (PL1200—59.95)

Adirondack Lawn Furniture—This tradi-
tional Adirondack furniture is as durable as it
is attractive. Crafied of hardwood, each piece
is carefully sanded, then assembled with water-

resistant glue, sealed with wood preservative
and painied—all to make them withstand the
rigors of outdoor use. Plans and materials list.
(PL-1751—%5,95)

128

POWER BORE

{Crmtimraieed from page 127)

Drilling metal with a Ye-in.-dia. high-
speed steel drill requires a tool speed of
about 1000 rpm. A Ye-in.-dia. drill re-
quires about 500 rpm, Cast iron, copper
and brass are drilled dry—no lubrica-
tion is needed. But wrought iron and
steel should be lubricated with oil. Lu-
bricate aluminum with kerosene or tur-
pentine. Caution: It's important to
wear eye protection when operating
any power tool, This is especially true
when drilling metal. ™

Remowve rust, grime and paint from steel
with a cup-shaped wire brush., Wear eye
praotection to avold injury from wire strands.

-
i
=
‘I
=

Turn your drill into a stationary tool with a
horizontal drill stand. Here, the stand s
clamped to a bench for buffing silver.

r—

)

Drrill glass with this carbide-tipped bit. Make
a dam of putty or modeling clay to form a
reservoir for the kerosene lubricant.
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Popular
Mechanics
FILE BOXES
&
SEPARATE
INDEXES

stacked on top of
each other.

POPULAR MECHANICS FILE BOXES

will help you keep your magazines

and bookshelves trim and orderly.

PM is now offering a sturdy glossy

lacquered File Box to keep a year's

supply of PM issues neatly together.
With every order you will

receive FREE self-adhesive labels

covering the years 1975 through 15956

Peel off the year required and place

on appropriate PM File Box and

you'll have a very valuable, convenient

and attractive reference library.

1 File Box, $2.95

2 File Boxes, $2.75 each
3 or more File Boxes, $2.50 each

PM Indexes for
the years 1975-1985
are here!
L ———_ _— ——  — .}
Find the answers to your shop, home
and car problems faster than ever,
Thousands of entries cross-reference
the articles that have appeared in PM
over these years.

ORDER BY YEAR! Price for each
index is 52,493,

FOFULAR MECHANICS

Box 1014, Radio City Station,

New York, NY 10101

Prgualar Mechanscs s & publication of Hearst Magazines,
a [vision of the Hearst Corporation

SMALL AMERICA'S

LEAST EXPENSIVE

ENGI H TRACTOR MOUNTED
scaneramons ||| STUMP GRINDER

FREE CATALDG

COUNT PRICES R $3 995 ﬂﬂ Foaummn

& EXAMPLES

EHP Briggs Hordzontal . ... ... .. §139.85
BHP Tecumsah Horlzontal ., ..., $199.85
3% HP Tecumaah Vertical ....... $99.95
BHP Tecumaah Vemical ........ §199.85
4000 Wail Generator ., . ........ $44885

2 to 18 HP Engines, 500 to 5000 wafr
Generators, ali @t Discount Prices
?ﬁHELL EH&I&E ciTY

12 Lyndaia 5o. | PM-8
Minneapolis, MN 55408, g:mn-m

Grlmll I-‘I.I.II'.I'I]II -II'Ij' li.u any type wood,

B below ground level wlﬂ'mm the oper-
ator leaving the tractor seat.

* Easy to operate. Mo experience neaded.
& Grinds very rapid.

= & Exampia: 127 stemp out in 60 seconds.
TE“’CH \.w'& : Exampia: 247 11:mn out in 3 minuies.
lHY m , | Exampia: 40° stump out in 9 minules
IN MINUTES

s Hookup or unhook from tractor as easily
a3 a grass cutter,

T;: m“ "'-T-T: o EASY 7O USE PN YOUE Tt LTI i SRV T
W s i i
v 1 Ut togs ke red 'EDHI%?IIIE;‘.“’ make unbelievable
RORAAE OF BATTATIONS Dur Pals, #3488204, and m-m?mﬂ __ ____ "': * Machine guaranteed. Inquire aboul fac-
:w-q a Core - @ i sl 4 tory finanging
h" lmuv:’--l 5"' E;rm!‘ Far free brochure send;
I L] S'u ol g
I.s:l'l; ] = Doy slgin L Mame Telephans

Mery Giafin + ARTICLEG: SPORTS AFIELD » AMSRICAN FIELD » Tl NAGATME Addreas

ity Ca, Bt L PR O e o ol N P Appnass ST gven 0 8 1-_'-4"', T
datmrca N b tesdec Rovess becoms separks (s e acovers o8 e atur
et g emin ey o s Loy ol The Ehlrn m~r Company
mmwhmmtmmhmum#ﬁﬁ“ﬂ-m lmw

) [y oSy AT Dy DR Mgt gpree B preeiad wpes mprichea. H i T 77207
FROM 525 TO 5175 FREE CATALOG - ﬂ“l- ﬂ“. exas b
DOG-MASTER" e B 350 o 1 or direct Information: Call 1-800-527-2881
o PHONE [00) K4-TREN Ask %o np“ﬂ‘::r- P .-::T:Tq.:.l:.tl I Texas call TI3/ATT-B442

HOW TO MAKE BIG! MONEY AT HOME

Selling ““Income Increasing'’ Business Opportunily Books

&
“Money Making" Information. All by Mail
MEN WOMEN ALL AGES!

All experts agree that absolutely nothing sells better and faster by mail than
information, Start now! Part time-full time. As your Key Source —you will
be supplied with everything you need to get off to a flying start The market
15 huge: Millions of cash buyers. There 1s no place like home to start a new
business of your own. (A winner that exceeds all winners)
Full detail packet available. .. Upon regues! send $2.00 to

NEW YORK SUCCESS EXCHANGE*=
BOX 1242 — P886
GRAND CENTRAL STATION
NEW YORK, N.Y. 10163

= u.ﬂil!h-!_ﬂﬂun MECHANMICS

MIRACLE R e T Sl R BASEMENTT
i

PUTTY”  idmeniar= o= FLUSHES WP To Sewer or

S | o i U Fors
'L-r!- 1?“::”-: B.wm': - '.mr “ ‘..w F: ‘w
PANY Wrile McPharson, Inc., Depl. 16
'ul‘..';:: ""'u..u'";.‘n‘:ﬁ' Box 15133  Tampa, Florida
h-“.1."\p"\-'l' ¥ r~n5-demm & b

USE ZIP CODES
WHEN ANSWERING ADS
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To 27 million Americans,
this sceneis a fairy tale.

Because 27 million American adults can't read a child's bedtime story, can't read
a street sign, can't read. . . period.

Functional illiteracy is a problem that now affects 1 out of 5 American adults. It can
rob them of a decent living; it can rob them of self-respect; it can rob them of the simplest
of human pleasures. .. like reading a letter from a friend.

You can change that by supporting the fight against illiteracy. Your tax-deductible
contribution to the Coalition for Literacy will be used two ways. First, it will help continue
the campaign to increase public awareness of the
problem. Second, it will help us generate new
resources for literacy.

Enclosed is my tax-deductible contribution for;
0§10 0O%25 [O3%50 [ %100 and above

Narme To send a contribution, fill out the
Address coupon. Or bill it directly to your credit card by
L e o ™ calling 1-800-228-8813. Helping takes so little.
[0 MasterCard® [ Visa®  Credit Cand #

Expar, Date —______ Signature

Volunteer Against Illiteracy.
The only degree you needis a

i degreeof caring. | M
_________ ool Egalitjon for Literacy

Make checks payable to: COALITION FOR LITERACY/MARS FUIND

Please return 10: Coalton for Literacy

|
I
I
I
I
I
I -4
: And illiteracy can rob people of so much.
I
I
I
Magazine Publishers Association Fund :
I




OUR CARS ENGINE
WILL WORK BETTER;
LAST LON&ER WITH TUPROIL

—you'll spend lessto
run the car you now own.

Here's How Palented Tufoil Technology, using
PTFE, Increases engine life . . . does much marel

Tuloil with polytetrafluoroethylens (PTFE)
improves horsepower and MPG while drasti-
cally cutting engine wear and repair bills.

How? By dramatically reducing your
enging's intemal friction and operating
temperature. Mow you can get much longer
life from your car's engine and save hundreds
on gas. Many Tuloil cuslomers are reporting
astonishing performance results!

Tuloil® technology works . . . here's more proafl

Ré 5 \...Ihat Tufoil® is
“‘ @\ better than other
v@po lubricants. . .the list

keeps growing.

1. S LS. and a ngmber of formgn patents

b beem @waeded bo Fluoramecs fos Tulnd®

THIE 318 pErding

2. Indepemdent laboraiory tesls teoughos the counry and Throughaut ine
worsd have proven Nalods® clasms ol making your cars engie nun better
sempaiher, cooler
in Caneda, gosesnment tesis show 2 g imgrovement in low lEmperatune
starting for gas and deesel engenes wih Tubod® [5 tug savengs)
In Ausiraka. resewrchers at the Uresersty of New Soulh Wales reporied
1uel savings of up fo T
5 Im ISrael SCenlisis & 1he Techmon Research instinote found Tuled® a

refiaible ibneant for seorcheng dessr) dreng. Save foel too (4%)
6 In fexas siatorary engines used o pump natural gas oe lashing man than
Iwace s long and running cooler on hol sunny days when Tulnd® 15 used
In Mbew Yori Stase. (he manienance engineer al 4 magy aulomabie
manyfacturer reparts in-plant propane lueked W fnucks engine g is

-

doubled when Tulsl® © used

B More and more pokce departments and racing diners are smfching 1o
Tufes!* o save engine wear and luel for gster Enchon-less starls

G Weve had mamy cusiomers (el us Tulod® gees astorsshing imgrmements
fiy thetir Engunes. Over the “!FM ur car, this. ranslates 5o Bhousands
of dnilrs cved and hens of thous

usands of exira miles added

Tutoll turng rr mator ail into @ super lubricani,
prolecting all internal engine parts.

You'll feel your car respond better, star
quicker, accelerate faster, climb grades more
easily, idle smoother . . . and you'll notice the
results the first time you use it. Tuloil is the
next best thing to engine insurance!

In any wealhes, throughout their enfire performance
range, engines with Tulell run easier.

When you drive in hot weather, Tufoil's re-
markable friction reducing formula will keep
your engine temperature lower to prevent
overheating. Two independent test labs have
shown in cold weather, your engine will stari
quickly and easily—even in sub-zero tempera-
tures, so your battery works less and lasts
longer. Whether you drive long distances at
high speeds . . . pull heavy loads . . . or stop-
and-go in city traffic, Tufeil® protects your

engine best. It's the most sophisticated engine
lubsricant ever developed for your car

Most engine wear and damage occurs
during starting. This is where Tuloil makes
1 gigantic difference.

Driving causes anly a small percentage of
the wear on your car's engine; much occurs
during starting—that crucial “oil-less” period
betore your oil has circulated sufficiently to
work. With Tufeil, internal engine parts are
protected even while the rest of your car's oil
15 still setthed down in the sump.

NO RISK FREE TRIAL DFFER
MONEY-BACK GUARANTEE

We guarantee that Tufoil works as promised
and that you'll notice the terific results imme-
diately. We dare you to give Tufoil a run for
your money. It's easy. Just foliow directions
and add Tufoil within 1,000 miles of your last
oil change.

' SEND FOR FREE BROCHURE — 30 ANSWERS TO TUFOIL QUESTIONS!

TRY TUFDIL FOR 30 DAYS OR 1000 MILES
It you're not satisfied, simply send us
praof of purchase with a note and we'll re-

fund your money immediately—no ques-
tions asked

Send for Tufoil today. Try it RISK FREE
and prove to yourself the amazing in-
crease in your car's perfformance. Fill in the
coupon today. Or call TOLL-FREE 1-800-
922-0075. 24 hours a day. (In New
Jersey, call 201-825-8110).

TUFOIL® s a Reg TM of Fluaramics, Inc

Charl shows how Tufoil
improves your engine.
B

A-New Car

B-Perormance afler break-in penod

C - Perlofmance declines with age and mileage
D - Dvamnatic with T

h‘------------—----—-—---------------------------

. . _ Fluoramics, Inc.
T impossible to tell the whole TUFOIL story rush my Tufoil order: 103 Pieasant Avenve pree |
: on one page. We have prepared a simple 2 “”512 i m"ﬂ'gﬁa;:””;a’;ﬁé Upper Saddle River, N.J 07458 1
g 4-page brochure that will answer many of your hanmmf i iz My check or money order for § s enciosed ]
| I Char £l cand
| Questions. Just give us your name andaddress 1 wo g oz otes.treal two cars N AmExmoss [ MaeCas 1V N
§ on the right and check the box below. lor $25 00 (plus $4.00 shipping sl 1
i and handiing) SAVE $56.00 |
- - Exp Date [ ]
I Special Offer
Signalure |
N Buy a galion of TUFOIL to share =t 2
1 30 answers with your friends & save $158°1
1 to commonly-asked (] ONE GALLON . . . treat 16 cars s i
questions for $125.00 (plus $6.00 shipping and  City :
handling) Siate Ip
Bhﬂut THFD”- "Civer the & price i J iesadenis plese afd B4 saies and Dedieis 1 Conada Senfl cReth
Wi gree velumes Srscoenls o TUFQIL dor Beels. murscpaliees. #ic Buy by IEr:Tmb:!mq#rm ared SAVE Cal for prcast ul'll-J"nru-.-lr\r'.'!-"L-' [T :|ll-i| w Bk S .":I JiET :'--' ¥ I
h------------------—_-------------------- - - -‘-----J




CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager

Dorothy Nolan, Classified Service Manager

Hate: $6.70 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—351.00 per word additional (First word set in Bold Face at no
extra charge, Zip Code Free.) Centered Headlines in All Bold-Face Letters—S$45.00.

The next available issue to place an advertisement in America’s No. 1 Classified Section is OCTOBER. The cosing is AUGUST Sth.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 Wast 57th Streat, New York, New York 10019.
Pleass indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintaings a reqister of such mail-order advertisers containing theldr complete names and street addresses.

Advertisers using P.0. Box number must furnish complete name and street address for our records.

To avoid delay in the publication of your ad, please send samples and descriptive materials with your request

if your ad does not state clearly what is being offered.

PLEASE NOTE: WE HAVE 142 CLASSIFICATIONS TO CHOOSE FROM.
FOR QUR LIST WRITE TO ADDRESS ABOVE AND REQUEST OUR ORDER FORM.

PUBLISHER'S MART
BOOKS & PUBLICATIONS

SAVE on parts hor Lawnmowers. Minibskes, Karts, Chain-
saws, Small Engines, THOUSANDS OF PARTS, Send 53.00
For Catalog. Sav-0n Pars, P.0O. Box 23, Somerville, Mass
2145

PUBLISH your book! Join owr swccesshul authors. Al
pubjects imwled Fublicity. sdverlisang. beaufiful bookg.
Send for faci-filied booklel and free manuscripl repaor,
Cartton Press, Dept. PM. 11 West 32 Streerd. New York 10001

BECOME A LIFESMITH! LEARN AND GROW! Fres wngud
ook cataiog. Litesmith, 18533 Aoscos Bhed., Nonhridgs, TA
91324

SECRET CQDE of the Prophets: hidden for 2 000 years;
1700 Chctionany-atyle entriss. 112 pages. $9.95 + £2. 50 n&p.
MacArihur Entesprises. Box 72, Pineland. Fionda 33045

HOW o purchase good country land, Important detaik.
S300 Martune Publicabong, Box 471PM, Secane, PA 19018

MAKE FORTUNE Thru Classibwds. Guaranteed-Book
£7 00 Alox Ragia, 123 W. Kenilworth-b. Royal Dak, Machigan
48087

HOW 1o properly conduect & rmesling  Smplified
Parfamentary Procedune, 65 p booklet, 3325, Brensman
Pubhighing, 107A Oak Poind Drive. Hot Sprngs. AR 71901

WINNER'S BOOKS., Sell improvemenl - Hypnotism -
Health - Astrodogy. Brochume §1.00 T.G. Aexandes, Bow
400291, Kay Biscayne. Fla, 33148

ENGINEERS, INVENTORS - Learn how o be mone cre-

KITES! Frea Cobor Catalog. Chooss from over 100 unusual
and innovalive kobes. Into The Wind, 204TM Broadway.
Baubkder, CO BO302

BUY KNIVES, CUTLERY ITEMS at wholésals. Save up to
60%, Huge Saleclon. Satisfaction Guaraniesd, Fast Senace.
Catalog $2.00 First Class. Smoky Mouniasn Knife Works,
Box T14PM, Sevierdlle, TH 37862,

FREE ipgl catalog Toolling, B17 New York Ave,
Martinsburg, WV 25401

FORTY-FOUR page cataipg $1.00;  Cupolas,
wadtheranes, colonial accessories. Cape Cod Cupola Co.,
Inz., TH State Aoad, Ko Dartmouth, MA 02747

DETECTIVE SPECIAL. ELECTROMNICS, BDOKS, WEAP-
ONS, & MUCH MORE. SIXTY-FOUR GIANT PAGES ONLY
$2. GUARANTEED AMERICA'S BEST SELECTON OR
DOUBLE YOUR MONEY BACK. HUNT-EX, BOX 12822
WINSTON-SALEM, NC 2T117,

GADGETS and GIIMOS. order your catalog today! Send
51,00 10: He-Tech Elacironics, P.O. Box 1858, Hialeah, FL
3ap11

HARDWOOD SWINGS, HAMMOCKS, CHAIRS Catalog
51.00. Artere's, Box 73804, Puysllup, WA B3T3

ORIGIMAL ANTMIUE Telephones and Parts Catalog 51.00,
16 different styles. Telaphone Company, Turtle Lake, Wi
S4B89

ative. Bookla! contams lachnauss on improving v
skillz. Also agpendin of iMormalson sources. Origmal manu-
scripl won award from nabional science and lechnology
association. Send 5250 to: inovalor's Booklel 118
Madisan Ava., Hamilton, VA 22068,

¥OU CAN TRAIN YOUR OWN DOG. FREE detals. Dog
Oobedience Manual, Box 105800, FL Worth, TX 78114

FINANCIAL INDEPENDENCE on your lerma' Froe
infarmatian. Scully Enlerprdes, 2228 E! Camena Raal, She
13T, San Mateo, CA 54400

FREE CATALDG - BEST IN THE INDUSTRY

A COMPLETE CAMERA STORE N A CATALOG
OME of ihe World's Great Catalogs and it 1s pholographc.
Send to: Porter's Camera Store. Inc., Box 628, Dept. PM,
Cadar Falis, kowa 50613 Tor your Free Copy (LS. Onby). 112
tablold size papes filed with 3,500 items many of them
oxclusive and very wnesual. Plus poputar brand cameras,
ienses, flash, ete. af discount prices. Huge wwentory, fast
service, Greal packeging ¥ou must ses it o believe . Order
your Froe copy loday.

FINANCIAL FREEDOM How To Start And Operabi Your
Own Profitable Business At Home. Trall Box 38P, New
Hampton, MUY, 10858

APPLIANCE Farts Save Up To S0P, Free Catalog GE,
Hotpaint, Whirlpool. Kenmore, Berubs Applisnce Parts, 506
Main Street, Van Buren, ME (4T85

NEW MAGAINE: Tre Scenca & Technology Cotlector.
Many foms for sale! $3.00. 2414 East Main, Wosiborg, KMo
01581

CATALOGS

BOOMERANGS—INCREDIBLE RETURNS! Unigus Span
... Today's Excating Hobby! FREE 10ih Anniversary Calalog.
World's Best! BoormarangMan, 1806-1 N Third, Monros, LA
T2 4222

132 POPULAR MECHANICS #

FREE «© . Wholssale athietic supplies. Cusiom
Screen printing. Action, Box 315, Orange City, FL 32783

INTEAMATIOMAL CATALOGS . = Worldwide shopping!
Buy direct!! info. and direciony $4.00. Paradise Distnbufiors,
Box 80P, Waimanalo, Hawaii 38735

POPULAR MECHAMICS “PLANS AND IDEAS" CATA-
LOG #1700 — Hundreds of idaas on workshop projecls.
plans for shop tooks, storag houses, boats, urmiture, bows —
just aboul ewarything! Send $1.50 to: POPULAR
MECHAMICE P.O. BOX 1014, RADND CITY BTA., NEW
YORE, N.Y. 10101

AUTOMOBILES

200 MPG CARBURETORS: FACT or FRAUD? Do thay
exigt? Compleie SPECIAL REPDRT gwos tesi results,
diagrams, specificatlions. ORDER TODAY. Send $8.00 1o
TDC. Dept. BBGA. 304 San Miguel, 51 Charles, o, G3503.
URCONDITIONAL WONEYBACK GUARANTEE.

TOWING VEHICLE - Solwe wenng problems, eleminate
back heedt and nesd for ligh! bar. Smple kit instags in
minutes. Satigfaciion Guaraniesd 52995 or fres diaibs
Larastar, P.O. Box 5552 Hoobs. MM BB241

MAKE your ammeder work, 1985 - 78 Ford pickup. 55 00
and SASE, Wayrw Pike, Barn 1078 Granbury, Taxas TE04H

CXIDEED car paint can be washad sway. GUARANTEED,
Infc. §1.00, SASE. G. Amberson, G442 Coldwater Canyon
#2300, No. Holkpwood, CA 51606

CORVETTES i CARLISLE ‘86, Flea Market, Corral, Show
and Flea Market. Carlisle, Pennaylvania Fairgrounds, August
22-24.100's of Corvettes and pans on display and for sake
Win a 1981 Fuel ingacied convertibie. indormation: (717) 243-
7BS5 caily Qarn-Spm,

FREE AUTOMOTIVE SECURITY CATALOG: Largest se-
leclion avarlable. Do-H-Yoursall. Pagens, alirma, hood/locks,
detechors. Allow 4 wesks. immedials Delivary. Send
§1.00 Autemobive Security Equipmenl Depl 2, P.O, Box
382, Prainview, Mew York 11803

FIND your aulgmobile electncal problems fast with aasy o
undarstand nsiructions. §7.95. Topic Markeling, P.O. Box
13262, Ariington, Taxas 76013

FREE AUTOMOTVE SECURITY CATALOG: NEW alarms,
glass break detectars. Large selection. immediate defivary.
Guarantesd QUALITY. The Galaxy Co., Depl 6 Box 7051,
Wiashington, Dn.C. 20032

REPAIR corroded denbed cars trucks, vans, guick, sco-
nomegal, no comaback. Prefabricated panels. Info $3.00,
(Glasshne. Box 265, Tuckerion, M) 080A7, 600-206-2333.

BAYE MONEY ON YOUR NEXT CARI Buying tlips from
lormar car saksman. §2.00 JPK, P.O. Box 1158, Bayonne,
ML} O7002-5158

AUTOMOBILE Yolrmater $9.95. Guiman Technologies,
P.O. Box 3238, Harlingen, Texas T8551

AUTO SUPPLIES & EQUIPMENT

ALTERNATOR Generator FRebullding Book, Price
Hadelund Enginesring. Box 26024, Las Vegas, WY BU126.

PARATS: Army Jeep and iruck parts. Spara Parts &
Equipment Co.. P.0. Bax 751, Laxinglon, Kentucky 40587-
orat

MOTALDY ring wvalve job while driving. Guarantead.
51000 two §$18.00. Postpaid. Andrs. Bow 34087, San
Francitco, CA 94134, Dopt. &

HASA PROVEN BREAKTHROUGH. Arl-wiar auls endgund
product.  Exclusive  distributorship  informabonsample
£10.00. LALLY'S, P.0. Box 582, El Toro, CA 22630,

(Continvusd on next page)




AUTO SUPPLIES & EQLIPMENT
[Continued trom preceding page)

MECRON Ring Valve Job. Guaranteed while Drrving 514,95
two 525.00 Posipaid. Harvoco, 1462 West Alamada Avenus,
Denver, Colorado 80323

DO YOUR WINDSHIELD WIPERS STREAK? Make old
wirndshéald wipers work like new. Praduct plus instrechions.
Sand 3200 cash or money arder for last serdioe to: Bal
Henry, Box 6201, Haywarnd, CA S4540

KEEP YOUR CAR COOL AND PROTECT DASH! Custom-
lzed Heat Snleld For Your Fromt Windshield. FREE Bro-
chure, Sampia’ SOLAR SIDESTEPS, Box 92603, Long
Beach, CA 0805,

A MUST FOR EVERY TOOLBOX]
THIS patenied Brake and Clutch Bleoding Ald transforms
dirty, frustrating work o & simple “one-man’ oparateen
Dwtaiis; Myers, Box 1566, San Marcos, CA 92063

BICYCLES, SUPPLIES

TOUR together with Side By Side beiycle made from gur
kit and two standard bicycles. Delachable. it £150.00.
Hlustrated Assambly Instrections: $10.00. Brochure: §1.50
Al Temps Enterprises. 114 Beach Rcad, Massapaqua. N.Y
11758,

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO KARTS, Minibikes. Atv's. Kits. Parts. Engines. Lowes
Pricas. Larges! Salection. T2 Page Calslog $300
RAefundable. Kart World, Degd C. 1488 Menior Aw,
Paindsvilke, Ohso 44077

CBS, RADIO & HAM EQUIPMENT

mmlm.m

POLICE Scannars, Bearcat, Regency. HPR., Box 189224,
Denver, CO 8019

CB MOMMFICATIONS! Frequenceas, sliders, FiM, ampltiars,
books. kits, repasrs, high-perfonmance accessones. Catalog
£2. CBCL Box 3150084, Phoenix. AZ BS046

©B MODIFICATIONS! Linear Planbook, Kits §1.00
refundable. APS, POB 263, Newpor, AL 02840, 401-348-5627

POLICE, FIREMEM, CB 10 code o iranslate
sond $4.05. R. Turnn, P.O. Box 1562, Clifon, M., 07015

ELECTRONICS

BUGGED?  WIRETAPPED?  Fnd  gud fas
Countermeasures cquipment calaing §1. Capni Elacironics,
Aoule 1P, Canon, GA 30520,

AMAZING Devices .. (JACOE'S LADDER - TESLA -
SPARK COIL). . Plans ... Frée  Delails.  Nupen
Emerprises, 801 Gedar, Grand Ledge, Michigan 48837

COMPUTERS & SOFTWARE

GAMMA RADIATION DETECTOR connecls to your PG,
Write for free datails. VANDA-1A PO Box 190, Manvel,
Texas TT5T8

FREE programs!!  IBMpc'sdpples Commaodonas TS
dAAdam TRSA0's, EZRAEFRA, Box S222MALL, San Diego,
2105

MBMIBHKE Kits-548.00. Go-karts, Framas, Engenas. Whaals,
Clutchas, Tires. including AMF and Universal Moped Parta
More Pars-Peduced Prices. 1988 Wholesale Calalog-$2 .00
GoeKarts & Kils. P.O Box 548, Clostor, NJ 076240540

GO=MARTS factory direct,
complels catalog 5100, Schrmsader,
Springlawn, PA 18081

from 535.95 1o 523955
PO Box 142

MOPED & Mini-Bike parls and acoossones - send 5200
Maylield Mopeds, 5651 Mayfeld Road, Lyndhurst, Ohio
44124

AVIATION, HANG GLIDING

AIRBOATS 15 To 250 Horsapower. Hovarcraft. Alrdrives
Kits. Hufls Mownis, Engines, Propsefiers. Flans, Accessories
Watiorwide Delvery. Catalog §2 00 Sportscraft. Box 1684,
Meskar, Oklahoma 4855

DESIGH-Build  Alrplanes. Hang Okoers  Simplified
publications brochure 25¢. McCoy Alrcralt. Saite 243, Box J,
Manhatian Beach, CA SDB66

SPACE & ASTRONAUTS

MASA emblems, toys, gitts, collectibles. Catalog $1.25
Rafundabie. Collecior Trends, Box 361, Dayion, Crhio 454058

APOLLO, SPACE SHUTTLE, Voyager MNASA misdion
videncasssiies lllusirated Catalog §1.00. Specirum Viceo,
Dapt. PM, P.O. Box 3898, Ontario. CA 91761

HOVERCRAFT

HOVERCAAFT Flans All Sizes. Catalog $1.00. Universal
Howercraft, Box 281, Cordova. Hllingis 61242

AERC-CAR Amazing Hovercral busl easily with ordanary
Iools. Lewnmower engine power. Garmes one man plus
Hovers, fies forward, backward. Ssdaways over landisnow-
fwaiter. Complete consiruction plans and brochure. $10.96,
Asro-Projects, Box 5118PM. Clinon, New Jersey (8809

VW HOVERCRAFT Infarmaispn §10, Plans 825 MNeobens,
Box 2438, Melbourne, Australia, 3001

HOVERCRAFT PLANS & PUBLICATIOMS Catzlog, $1.00.
Lansing Asro-Marine. P.0. Box 2P655. Lansing. Michigan
AEH0E

HOVERKITS, E-Z btagld, from $585, info. packet $2.00.
Hoverkits, P.O. Box 534, Ludinglon, Mi £5431

T-88dA SottwareHardware basgaing. Hard 1o find iems.
Huge selection. Fast Service. Free Catalog. Dynamsc, Box
B3, Hickswilla, Y. 11801

FREE Co4Apple programs!!! VS disks!"! Write, Box
1EZIPM, Friezng, Ch 93707

LIGLADATION! Lowest Prices Anywhare On Compulers,
Printers, Paripherads and Software! Up To B5% 041! 100%
IBM Compatible Corona PCowd 512K, Mono Monsfor 2 DS0D
Foppies — $799¢ Okidata MLS3 Printor — 5279 Call or Write
for Free Catalog! BCE Authorized Liguidators, 333 K Strest
MW, Depl. FM, Washingion, DC 20007, (202) S44-5500.

LAS WEGAS Action! 24 Commodore-fd Games
BLACKJACK, POKER, SLOT, MORE! Diak $1285 MEA
SOFTWARE, 6547 M. Academy, [(446-M2), Colorado Springs,
GO 8007

STEREO, CASSETTE TAPES, ETC.

BECKER TOWER SPEAKERS
SWaAY TOWER spéaker stands 37 Dual 12" woolars,
rveptars. midrange level controls 110 watls continuous.
Suggested $525.00. yours $250.00. MOMEY ORDER OMLY.
Low cost sound systems. Box #8785 Mew Orieans, LA
TONAS-0TEE. 1-504-242-8557

BULD YOUR OWHN - Travel Trailer - Fifth Whaslar -
Moo - Campar - Picku p Cower - Plans - Patterns - Kits -
Calalog §1 - Glen-L RB-V's, 9152PM Aosecrans, Box 756,
Biliflower, CA BIT06.

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOAT KITS - PLANS - PATTERMS - World's Largest
Catalog - 200 Designg - ddth year - BUB) - Plywood -
Fiberglass Steel - POWERBOATS - Cruisérs - Howrsshoats -
Hydroptanes - Runsbouls - Duckboats. Canoes, Kayaks -
SAILBOATS - Owysailers - Tralersmlers Multihulls -
SUPPLEES - Epoxies - Pofyesiers - Cloth - Foam - Fastenings
- CATALOG - E3.00 (Mirmail 55001 - Includes froe
International Design Catalog. (Amateur Boattwilding Book
56.00). CLARKCRAFT, 16-F Agualana, Tonawmanda, NY
14150,

BDAT Flans - Patterns - Kits - Hundreds of designs - 7755 -
Salloats - Powarboats - Sportfishers - Houseboats -
Aowboats - Dwckiboats - Bessboats - Cances - Kayaks -
Hydraplanes - Dories - Boatrasers - Simple construction -
Proven instructions - Tremandous savings! Giganbc 160-
page catalog 3300 (MO0 Awmadl} - Incledes Free
“Boalbuitding Supplies” catalog - Fiberglass - Fastenings -
Glpes - BHooks. RFewdulionary 'Poxygnp Poxyshiald”
manual 200 Glen-L, 9152 Rosecrans, Box TS8MP.
Bedlliower, TA B0T06

BOAT KITS - SAIL 16-30. FIBERGLASS. Save hall
Anwyone can assemble. FREE 40 page catalog. LUGER, Depil
BC-86, PO, Box 1338, 54 Joseph, MO 64502 816223-5116.

EVINRUDES - NEW 1985 BARGAINS - TOP BRANDS . .,
all sizes ... 200 handing . . . Scoll McGulloch parts
Elecira Maring, 610 Merrick Road, Lynbrook, Maw York
11563

OUTDOOR EQUIPMENT

BUILD picnic tables thal cannod wobble. Easy plans. $3.00
I Readico, PO, Box 562, Denvville, ILL 61832

BARBEQUE DNNMER CHYME Beautiful long-range iones.
Shurdy casl aluminum 12" mangle, compleie with siniker,
mylon hanging cord. Makes ideal gilt or pre. $15 .85, PPD
MCVisa accapled. Cal 1-800-662-8863, Frea brothure: Poor
Bobioy™s Inc., 1101 Wesl Brean Awa., Kingsford, M 43801

PICHNIC TABLE: Stowaway Picnic Table is a clever one-
peircl chissigr: that falds: ke a scissor for convenient slorage.
Easy (o Duwsid, (PL-1T18-55.95). Send order to: Popular
Mechanics, P.O. Box 1014, Radso Crty Station, Hew York, NY
1om

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BIGGER, More Powerful Musclas - taster’! Free Bookier!
Universal, Box B694A. Datrodl, Michigan 48240

TV & VIDEO EQUIPMENT
NOTICE: USE OF CERTAIN TEMS IM THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

CABLE-TV Corveriors Free Calatog. TCE, P.O. Box 343,
Brookiyn, WY 11230

KUMG-FU Free Lessons Send §1.00 far Postage. Melisa,
Box 1755, Dapt PMBGH, Honolulu, Hewall S5806

HOW TO WORKOUT TO EXCEL IN SPORTS. Imgrove
Speed, Agity, Strenglh, Finess. Free Detaids. Alhlete's
Prass, Box 7671, Reading, PA 19603

UNUSUAL Videos nol available al your Video Stone!'| Mot
X-raied. Free calalog. Yogue Vdeo, Box PMIBE. San Luis
Pey. CA 92068

CABLE Tv CONVERTERS & EQUIPMENT. Plans and
paris. Build or buy. SEND SASE. CAD Electronics, P.O. Box
1402, Dept. PM, Hopa, Arkansas 71601

CABLE TV CONVERTERS. Guaranieed iowesl prices in
LS. Jowrold, Hambin, Zenith—many others! Lowest dealer
prices! Orgers shipped within 24 hours! MasterCard—Visa—
COD accepled. Free calalog—call (B00) 3458927 only!
Pacific Cable Co, Inc., 7325 Reseda Biva, #115. Resada.
Ca 91335 All other infarmahan, call (818) T16-5914,

SATELLITE Telewision has newer besn so aasy or
aMordable. Frea information, Fenkel's Electronics, 460 5
Markel 51, Selansgrowe, PA 17870

SECRETS of 17 STRONGMAN STUNTS! How to: Tear
Teisphone Book in Half! Bend Spike! Lift Man Overhéad!
More! $10. CuotesSgwart. 20 Wendell J4F, Hempsbead, NY
11550

SPORTING GOODS AND EQUIPMENT

ATLATLS! o6 age SPEAR THROWERS, space age largnd
spears. SASE. Taie Enterprisses, 11018 Mawtla St, Aurora, GO
BOg1

TRAMPOLINES - Factory Direct, Froo  Catalogue.
Trampoline Workd, P.O. Box BOB-A, Fayelieville, GA 30214,
[£04) 4804541,
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FISHING, TACKLE, LURES

FREE Sinker Mold Catalog over 100 modds 25 shapes
Carmen's, Box Z20PM, Wesi Nowton, PA 15089

HOME AT THE SAME TIMET WE ARE. No inserl. No noisy
Do, pusd quiet, clean, eflicient, sahe baseboard haat. Hol
walel from firaplace circulated throughoul eding houss.
Same system heats domestic hol water. Complate latter,
s, parts list, photos, §12.00 add $2.00 for first class.

GUNS, DECOYS, HUNTING

FREE 1986 Calalog: Gun Chaps. Hunling and Archary
Accessonas, Kane Products, Dept. PM, 5572 Brecksville Ad.,
Chavedand, OH 44111

BATTERY REBUILDING SCHOOL

Calif, residants add tax. B E J Corp, PO Box 3003,
Saratoga, Casl 05070-1003

LIGHT BULB SAVERE extend bulb life 100 times. Bulbs
burn cooler, wask longer. Sidistaction guarsnised! Six for
$10.85. Meisters, Dept. 118, AL 2 Box 188, Chillicothe, Texas
79225

TECHMICAL broakthrough in battery chargers-uses 2 the
slactricity compared to old fypa. Technical breakthrough in
carbon pile teslers-no bumout! Moore Tool 8 Cover
Company, 10415 LS 98, Sebring, FL 33870. B13-655-1616

ENGINES, MOTORS

WHOLESALE ENGINES - haw 40 H.P. S250.00 Complsta.
Cuantity Discounts Available. Call 214-298-T033

BMALL ENMGINES Galore'! Free Descount
Engines, Box 166P, Ashland, MO 65010,

Cataiog.

BUILD 3HP AR COMPRESSDR For 5150 Plans 5800
Wesco Diversified. 2500 Cleveland, Roseville, MK 55113

TOOLS FOR SALE

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.
Guarantesd. Catalog 51.00 (Refundabie]. Camedol, Dapt. 44,
Box 65 Brisiol. Wisconsin 53104

ELECTRICITY Paying Bilions For Nuciear? Produce Your
O - Plans 51000, Independence, Box 45 Woodson, IL
B2E35

SOLAR & ALTERNATE ENERGY

CHERRY OAK, WALNUT, MAPLE Boards. Small Orders
Our Specialty. Send $1.00 for Lisling (Retundable). Park
Timber, P.O. Bax 558P, Crchard Park. MY, 14127

WOODWORKER'S sappiies catalog'! ., . Hundoeds ve-
nears.  loymaking, turning  squares, carving blocks,
hardwoods. patierne, books. cane, dowels, pegs, spindles,
moee! Bargain offers included. Send $1.00 Morgan.
POIMIE, 1120 Bardstown, Lousville, Kenfucky 40204

WOOD Culouts  (indooriguidoor) - onginal
patternslinstructions. Catsleg 3500 Fourth Dimsnsion
(PME), BS Halmar Drive, Spencerpan, MY 14558,

FREE HYDROGEM FUEL and Owygen Generalor oses
Water and Solar Cells. Plans and Kit $312.00. Prairig Powar,
Box E291, Edmonton, Albena, TEH OLO. Canada

CATALDG - SOLAR. HYDRO-ELECTRIC, WIND POWER
Equipement, Owar 350 Meens. Send $3.00 To: WESCO, P.O.
Bow 536 Redway, CA 95560

PLANS, BLUEPRINTS, PROJECTS

EASY TO BUILD ovidoor play struciure ar Child's picnic
tabda, Fans $4.95 each. RECO, Box 34030, Marcervills, NJ
08619

GO-CART plars and full how fo instructions. Send 51.00
for information, MEE Design and Fabrication, Box 38,
Piichmand, bl 48082

OVER 400 WOODWORKING DESIGNS! Creale profitable
Toys. gite, whidigigs, tolk an, household accessarbes and
more! Brochure PLUS Sample Pattern only $2.00. Accents
(BP-B6), Box 262, Darvers, MA D1823

REPAIRS MADE EASY, Handy T TOOLS i OME"”, Elamil-
nala halt your loofbox. Tired of Mting your toolbox. “THIS I8
IT1" §5.00. Richands Morchandising Co, 152 W, 48, P.O. Box
1524, NYC, MY 10101

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewsng Machines wilh Walking Fesl
Complete ready 10 use-only $498.00. Thompson Model
PY200-AVAILABLE FROM YOUR LOCAL DEALER, or ordar
direct Masier Chasge-Visal Datho Mig. Inc., PO, Box
12110, Lubbock, Texas 7H452-Phone: (B06] T44-8774

MACHINERY, TOOLS & SUPPLIES

LATHE OWNERS Low cosl guick changa ool past. KRF,
Box TB3A, 51 Joseph. MI 45085

& METAL Culting Lathe $104.50 Taig, 15048 Procior,
Indusiry. CA 31746

BEST Priges. Woodworkers Machinery Catalog Froe
Mckilligan, PMCAE, Johoson City, MY, 13780

SMALL FOUMDRY Fumnaces, Supphes. Fres literature.
Pyramid Products. 3736 South Tth Avenuae, Phoenix, Anrona
85041

“SHARPEMERS REPORT"  Monihly  Mewskatter,
Sharpening Guidehook, Angle Wall Chart, Free details Skog
Compary, Depd. PME, P.0O. 22558, Minneapaks, MM 58422

STEEL, Auminum, Brass—Sheat. Bar, Shop Supplies,
Plans. Write: CEL RR1, Box 163, Cameron, IL §1423

BANDSAW BLADES. Any Sire, Free Weraiure. King Saw,
E541 Tidewater Drive. Norlolk, Vinginia 23509

LATHES, Mills, Tools. New catalogs $1.00. Blus Ridgs,
Box 536V, Hurricane, WY 25506, 104-562-3538,

BUILD THIS ARTIST'S WORK STATION! Construction
plans 500, cend b Jemes A Certer, AR, Box B8,
Blopmifield, Ind 47424

WOODCRAFT PATTERNS, Windmills, Wishing Wells, Bard
Houses, Feeders, Flying Duck, Pheasant, Dudoor Planiers,
Catalng 5000, Crafters, 11840 US 27 North, DeWitt
Michigan 48820

FAVORITE WODD TOYS, Pattens, Parts, Wheels, Catalog
£1.00. Toys and Joys, Box 2IM, Lyrsden, Wash. D264

MAKE PYC PIPE FUANITURE. Many provon plans
Profitable homae business. FREE detads JAL Casual
Furmiture, Box 200, Tewlabery, MA 01878

CATALOG FULL-SI7E FURMITURE PLANS - £200. Fe-
funded with first order. Traditional, Early Amenican, overs
180! Furniture Dasigns, 1827 Elmdale, Dept. CP-85.
Glerwiow, ilingis S0025.

WHIRLIGIG ROWBOAT biusprint. 35,00 New Unsgua. Ken
Dalap, Box 1074, Waldport, Oregon 57354

PROFITABLE WOODEN "COUNTRY CRAFTS". Made
52,000 one weskend 100 full slze patierns and detalls onby
£8.00. Harballe Woodcrafts-PO6, 12355 Marked, Hartwille, OH

FLYBNG DUCHK Plan $800. Dudlay Publications. 213 Ash,
Tat. CA 93268

HOW To Make 25 Projects Using 2-Liter Bottles. Frea
Detalls. Save Handiing - Send 5600 - Salisfaction
Guaranteed Tom, Box 4000-332, Diathe, Kansas SEDER

BETTER than pegbosrd rew 24° x 247 plastic toolboand,
square holes, patented hoohks, starter et 1485 Windsor,
B Elinor, Akron, Chio 44304

LATHES - INDUSTRIALSHOBEY FROM £275.00. METALS,
SUPPLIES. LARGE CATALOG §1.00. CAMPBELL TOOLS
SPRINGFIELD,

sl YEAR. 2100-D SELMA RD., OHID 45505
1-513-322-8562
HIGH PRESSURE WASHERS. 1000-3000 P31 Fres

Information: HPW, Box 30264, Walnut Creek. CA 94508

ENERGY SAVING

SAVE MONEY on STEAM ENGINE KITS. Fast delrrery on
quality American made power models. Free Besirated ach.
PM. Fesearch inc.. Depl. 7, RD#2 Box 29, Wellswlke, MY
4B

WATERBED WIT. All you aod is wood and waler. Includes
Pree flow mattress, heater linar, melal corner brackets. Al ks,
556 50 Cataiog §1.00. SLEEPYTYME, 108 High Street. Union
Gity. Ml 49094

FRESH AIR HEAT EXCHAMGER. Curdoos air replaces
stale homa air Advanced design using inexpensiva maton-
als and sturdy permansnt aluminem core, minimizes heat
s and oparaling cost. Plans $10 Poslpaid. Heal Exchang-
erwithout blowers $200.00. Blowers $75.00. Frelght Prepaid.
Dapt. AB, Suite 203, 2828 East 518t Streat, Tulsa, Okla, T4105
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WOODWORKERS OUTDDORS
TOOLSHEDS, Birghouses, Garebes, Garden and Patio
Furniture, Swingsel, Elc. Plan Calalog $2.00 ppd. Alred Otio
Pubfishing Co., P.O. Box 620765C, Houston, Toxas 77268

DOLLHOUSE plans cluding 100 pictures Wiciorian,
Colonial, Georgian. Al for $7.00. May, Box 568, Korth Myrthe
Beach, Soulh Carplina 29557

AFFORDABLE, Portable power lor VCR's. TV's, sc
Information - $1.00 (refundabls] Complete plans - $4.00
Portable Power Products, Box 997-B. Allon, WY 83110

WOODEN Powesr Tool Plans. Creabir @ treasured  display
moded” chasn aaw. $695. Brechure included Step-Up, Box
3401848, Kansas City, K5 66103-0801

PROFESSIONAL ROUTER TABLE. Plans §15.00. DUDLEY
Publications, 213 Ash, Tatt, CA 93258

MAKE hardwood into sasy-money with simpla wooden
planibase, plars 5200 P.O. Box 26, Holcomb, NY 14459

LAWN SHED 12' = 17 Easy Pholo §2.00, Plans $8.00.
Vingo, 10548 B6th Ave M., Seminole, FL 1542

TRAP arimats pbivel Simple plan 52 00, Woodworks, 1991
Chase Foad, Shavertown, PA 18708

MULTWPURPOSE UTILITY SHED: This 12 « 18 struciure
imideal for storing all lawn and garden squiprment, including &
fractor and compact car, Special leatures include a 7-fl-wide
overhead garage door. “Fold-down stairway and exbesior
Ao [or convanient Access 1o the storage laf, both are exisa
wide for easy handling of buidding of maberials. "Builll in work-
panch wilh rol-out siorege Dirs Dalow and cabingts adsove
provida planty of work room. (PL-485517.50) Write: Popular
Mechanics, P.O. Box 1014, Radio City Station, New Yark,
KNY. 10t

LEARM Somathing - Avaid Coally Mistahes. Dhar 100 Tips
Could Sive You Tima, Money, Next Tirme You Carpel, Panel,
Wallpaper Or Buy Fumidure, Etc. Send 5500 For
“Decorating 1017 To: EBCO. 108 W, Washingion, BluMtan,
I 48714

OUTSTANDING Tebevision and Sterso receplion with
alectronic antenna. Plugs inlo nagrest AC outlet. $450
Ingenious thermometer displays fever Temperalure numerl-
cally in 30 o 45 seconds by pressing aganst forehead.
Hoapital tasted. Meads no batteries containg no gisss. $2 .50
Satisfaction guaraniead. Deap South Merchandesers, 13-4
Airlie, Harvey, Lowisiana 70058

ELIMINATE PESTS once and for all. GULARANTEED. Mow
you can nutrdize ants, roaches, spiders & many other
nuisance pests around the housa & yard. Send $9.95 for the
Pesit Elsminator to: AIATROM RESEARCH LABS, P.O. Box
3415, Yuba City, Ch 958687

FANTASTIC INVENTION. World's 15t parfoct jar opaner
Cpan alubborn jar covers easily. 3555 shipping included.
Grean Acres, 3907 Tolnay. Houston. Texas TP



MAHAGING YOUR HOME COMSTRUCTION CAN SAVE
YOU §10,000 TO £30,0001 Instructional manual provides step
by sbep msiructions, nocossary loems, checklists,
specificatrons and drawings. 280 pages. 30 day Money Back
Guaranies. Send S18.95 wo: Construction Institvle, P.O. Bax
T2IE3, Atlanta, Georgia 30039,

UMIQUE INTERLOCKING POST AMD PAMEL S5YSTEM
parmits handy amaleur using ordinary materials and tools te
build his own HOME, CABIN, GARAGE, ebc. at iremendous
savings. VERSATILE SYSTEM explained semply in 36 page
book, §19.35pp. Custom Enterprises, PO Box 46P,
Mirkland. VWA 35063 Money-back guarantee

PLASTICS

CASTOLITE Liquid Piastics. Crystal clear, colors. For
casting, ermmbedding, coating, liberglassing, n industry,
Maboradories, craft work. Reproduce your desgns with our
i malerials. Catabog 52 00, CASTOLITE, Depl. BEKFM,
Box 3, Woodsiock, B G006

CLOCK WORKS. Wood clock blanks, rockhound
supplies, bell buckles, cut siones, ebc. Wholesale catalog
4. Etoxite Gorp.. B06'z 10th Street. Wheatland, Wyoming
a2Em

“@ETTING Started in Sta=ned Glass' §1.00 Whitternare,
Box 20657, Hanower, Mass. 02338

QUARTZ CLOCK MOVEMENTS FROM $1.75. Epoxy resin
§16.00 gallon. Oak $1.50 sq. H. Componenls. cutouls and
maore! Catalog $3.00 (credited). Steabar. P.O. Box 463HP).
Andover. N.J. 0TE21-0463

STAIMED GLASS SUPPLIES: EXNCITING SUPER
CATALOG-PM $3.00, CORAM-SHOLES INDUSTRIES, SIS E.
SECOND, BOSTON, MA 02127,

WOODBURNING,  clockmaking calalog 5100
{relundabin.] Dremed Tools. Crafistar, Tombean, TX T5485-
0rTa.

WORLDWIDE 100 Ditferen! Baouwdties, 23¢. Approvals, J.D
Michael P.O. Box 2373, Martingz, CA 84553

FANTASTIC 300 Beautihdl Stamps From Around The
World Only $1.00. Ask For Quality Stamps From Our
Approvad Serace. Try Lis Mow. Richard Stamps, P.O. Box
237A_ 50 Lambert. Quebec. Canada J4P 3N8

BREATHTAKING BDeautiful, 50 Deflmrent ment Monaco
pictorials commamoratives anly §1.50 with mint complete
ol approvads. Pagoda. Box 132P, Sidney, Ohio 45365

FREE Surprise Cofectssn with approvats. Goulg, Box
2130, Pedaluma, CA 94553

"WHOLESALE™ L 5. —Fareign Pricelist and calalog Fres.
Everything Guaranieed. No Approvals. Schnesder, Box 1240,
Grand Rapids, Michigan 43501

“INVERTED ERROR™ -« 100 Ditiarent Linited Statos. She

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

CARTOOM for Fun and Money!!f Free Bookiat ! Carloons,
Box 405144, Detroit. Michigan 48240

AIR CONDITIONING & HEATING

GET THE FACTS! Fully illusirated, EASY o read AIR
COHDITIONING GLEDEBOOK. PROVEN snergy saving tips
Ondy 514,95 (half the price of a service call) io: AC GUIDE,
Box 1738, Marritt lsland, FL 32952 or Visa, MasterCard call
IE-452-6T8E

ECONOMICAL, soll-foedng, Feskan Furnaces efficsantly
haat your home ar building burning low cost biomass Tusls
fikst wood pellels, cardbadrd pallels, com cobd wood hips
amd wood wasle from cabinet shops. To learn mose about
Feaken Furnaces and blomass tusls send 5500 refundable
wilh purchase. Feaken Mfg., Box B7M. Comfrory, MN 58019

LEARN SiGN PAINTING, Cartooning, Pinsingeng Fres
Catalog. Kaulmann Company, Centertown, Missoun 85023

MODELS, MODELS SUPPLIES

RADIOD CONTROL Airplanes. Boals. Helicoplers, Supphes.
Big Decount Catalog $5.00 {Refundable). Modessrs Supply,
Box 310F. Echectic, AL 36024

FERING CIVIL WAR 2" - NAPDLEAN Model CANNON
PLANS, $8.00: CATALOG 5100 Green-PMBS, Box 862,
Shalimar, FL 32575-0832

TOYS, GAMES, KITES, PUZILES,
NOVELTIES

with appiovals Luray, P.O. Box 7088, Sikeer Spring. MD
20807

50 DIFFERENT Old U 5. between 1861 and 1535 - $1.00. Ed
FAgush, 423 Shepard. Mansfiedd, Ohic 44507

FREE 25 World Wide Siamps Plus Free Catalogue With
Over 2000000 Stamps. Mo Approvals. Jellenes. 28311
Frankilin, C33M, Southlield, Michigan 48034

FREE Gaifi Weih First Purchase. U5, Appravals And Wank
List Service. 20¢ for Handling. The Siamp Boutiqus, P.O.
Box 456 Madison, N.J. 07940

CANADA, 50 ditterem 25¢. Approvals. Ovoseky, Box 1-C,
Sarmaa. Ontario, Canada M7TT THE

BARGAIN 100 Warld-wide Starps 25¢. Ouwaliy Approviaks
R Parkes, Box 143, West Brookfeld, Ma 01585

WORLD Wide Stamps rownied i books on approval 2e
and up TRUST STAMP COMPANY, FO Box 100-F
Jammica, MY 11438

DO IT YOURSELF

ICEWATER Supply Systerm, Fits 80 refrigeraiors Plans
$3.05 Logical Concapis, 2888 Biufl, Suite 333, Baulder, CO
BO301

DrSump WATER POWERED EMERGENCY PUMPS!
Information §1.00. Drawer 1207, Wimberey, T TBETE

ARROWHEAD Making made easy. Complete illustraled
instructions. Write for detads. Commons Crafts-M, PO, Box
5012, Central Point, Oregon 97502

ELECTROPLATING. Complate amateur's lextbook Al
riEtsls. melallicnonmedsllic iems $11.95
Datails free. Tropie, Box 85-P3, Palm Bay, Florida 32905

BELT BUCKLES for coins or stones, spacaalty buckles.
pewelry mountings, cut stones, clock works Wholesale
catalog 25¢ Eloxite Corp, B06'2 10th Sireet, Wheatland,
Wiaming 82201

INSTALL YOUR OWN IM GROUND SWIMMING POOL lor
a8 low Bs §1,685.00. Cheswick Pools, RL #28, Cheswick. PA
15024, 412-274-6400

MAKE PVC PIPE FURNITURE With A Hackaaw For Homi
Or Profit - For Plans and Information Send 55 00 To: Mice
Things, 1200 So. Congress Ave., Wes Palm Beach. FL 33405

ADOPT SPACE ALIENE. Guarantéed Unedgus. Send 3405
pef kit or SASE free oOelails. Alen Fockers, PO 241,
Dceanside, Mew York 11572

MAGIC TIICKS, JOKES,
VENTRILOQUISM

FREE! Waorld's Leadeng Movety Catalog. 1600 Jokes,
Tricks. Science, Sports, Hobbées Johnson-Samath, F-01,
Biratdanton, Fla. 3M203-3796

LEARN YENTRILOGUISM! Guaramesd  Insbrsction,
Supples, DUMMIES. Informalion Free! Maher, Box 420-PM,
Litthabon, Colorado BE60

HOBBIES & COLLECTIONS

MAT & Hwloncal Miitary Cofeclibles FREE calslog
HMA, Box 1806PS. Latayetis, CA 34549

MILITARY Madads Calalogue 5100 Subscripton Yearly
86,00, Vernon, Box TIETPM, N Baldwin, NY 11510

DECALS, EMBLEMS, PATCHES

MEXICO WHOLESALE 51 approvals. Bernefl, 2504
Hancock #9M, Austin, Texas TATSE

100 Diflerent U5, 2%¢. Approvals Bradiey. Box 425P,
Midlothian, WA 23113

50 WIDRLDWIDE FREE, WITH APPROVALS. Carman, Box
E143PM, San Mateo, CA 84403

OME! Two! Three! Cent Stamg Approvals, Regardiess
Calalog. Kioster, 4164 52nd 51, San Deago. CA 32105

LS. 200 diferen commemoratives 5100 Approvals
Gardon Davison. J0TM, Contoocaok, N H. 03229

FREE Big Bargain Catalog - New Eddlion ksling thousands
of bargains mcluding U5 & B.N.A. starnps, packets. albums.
BUCHES0EE Bnd Supphes. AleD find SEAMOS TFom ouF SEpro-
al service. Buy only what you like. Return balance promptiy?
Thank you. Jamestown Stamp Co. Dept EBEPM,
Jamesiown, NY 14701

1,000 ditfersnt World + 100 delierent Mongodian boauties
£3.00. Approvals. ADULTE ONLY. Gouge, Box 1320-MF,
Elizmbatirion, Tenndsses J7E43

CUSTOM EMBLEMS, PING, DECALS.
Fres Cotalog Cuotes. Flush Sketch. Stadn, 1P Jane, M.Y.C,
10074, (212 92o-2203

DEALER Wanied By Foreign Suppher. Cuslom Mada
Cigisonnes, Mal Pins, Jawafry. Airmail To: Shayes
Conporation, Box 43868, Taipei. Taiwan,

REAL ESTATE INSPECTIONS, prolessional pamphlet
with Tpage checkoll: drainage. rool, slectrical, #le. Solid
Footing Press-p13, $7.85, Box 314, Richmond, TA B4B0T.

COMPLETE In-ground svimming pool kits trom §1585.00.
Free Brochune & Price Lists. Burnett, 341 Hillard Road. Morth
Little Rlock, Arkansas 72118,

43 Cwalogs listed. Sources for Anything! $5.00
Dhreciory, Box B2452M, Allanta, Georgla 30314

ARTS, CRAFTS, SUPPLIES

LEATHERCAAFT Supplies calalog,  tobis.
(Rotungable. ) Crafier, Tom Bean, T T5485-07TH

$1.00

ETAMED GLASS SUPPLIES Complele Catalog $2.00
[refundabia). Sunshine Gl orics, 3630 Harlem, Depl CT,
Buffalo, NY 14215

EMBLEMS, Embroidersd-Your Design. Low Minimum,
Fres Calalog wilh Prices Southern Emblam, Box BP, Toast,
WG 27043

ANTIQGUES, RELICS, INDIAN GOODS &
CURIOS

0 DIFFERENT Canada $1.00 Worldweds approvals
Ouabephil, Box 88, 51-Jerome, Canada JTZ 5TT

FREE 50 Canadian siamps with approval requeest. Briner's,
P.0. Box 5607, San Maleo, California B4402

IOOLOGY  Ansmals  “Disney”  lalest  Gigantic
Commamoratves - Free! “Approvats. Wikism Deems, 2264
Race. Ravenswood, Waesl Virgsnia 26164

110 worldwide stamps e Approwvals. White, Box
2416BAE . Indianapolis, diana 46224

FREE 50 US. wilh approvals Carbwright. 405 Caramel,

INDIAN Relics List 50¢. identitication Guide Book $11.44,
Arrowhead Samples $20.00. Secrist’s, Deerfsd, MO B4741

FREE List 1o Serious Colleciors 30,000 Indian Aniacts,
Pots, Spears, Axes, Slate. Beadwork. Caddo Trading, Box
658, Murtroashoro, AR 71958

STAMP COLLECTING

50 YEARS Oid hdtean different Unibed States, over Tifty
years oif-25¢ with approvals. Jaxon, Box C11-P, Mew
Rachelle, New Yok 10804

10 POUNDS worldwide stamps on paper £25 Delivared.
Agar Wholesalers, 304 Wright, Richrmond, CA 54804

Hopkinsville, KY 42240

SPECTACULARI 300 Breathtaking Stamps trom 25 Coun-
tres. Only $1.00 with lalest bargains and sensalional
approvals. StampsPlus+, D-MHE, Box O8IF, Toronio,
Canads MEY 2NS

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanted Fres RacordingPuldishing.
Bromtway Music Productions, Box TA38PM, Sarasols FL
nsTe

|Continued on next page)
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PLAYS, SONGS, MANUSCRIPTS

{Contimued from preceding page)

FREE Caialog. Mashwille Auction School, Box 1908,
Lawrenceburg, TH 38464, Vateran Approved

NASHCO RECORD Mow Accepling Lyrics For Hemrdlnu
Box 401068, Nashvilla, TN 37204

FREE SOMNGWRITING SUCCESS BOOK! Top Records,
Box ZIS05PM, Mashwle. TH 37202

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDIOMS, MEW, USED, Eleciric. alectronic.
Condovoxs, concertinas, Bution Boxes, Hohners Wa Buy,
Sell, Trade, Exchangs, Aepair, Tung, 50 Years Exparience. If
Desters unavailabls, Call or Wine for Brochures, Mastércand
And Visa Accepied. CASTIGLIONE ACCORDIOM, 12644 E. 7
Mile, Dtroil, MT 48205 31 3-527-1558

FIANDE, PLAYERS, PUMP ORGANS. Rebwid and repair,
Calalog of "How-To' books, $2.00 (refundabie) Vestal
Press, Vastal 11, New York 13850,

VIOLIM, GUNTAR, elc., making maleviais, BCCeasonies,
books. Cadalog, $1.00. International Luthiers Supply, Box
58037, Tulsa, OK 74158

INTERNATIOMAL VIOUIN COMPANY, Catalog for instru-
mren makers, repairers. Anparted ionewood, iools, vamish-
85, paris. accessones, attings, cases. European inslniments,
bows, Assambla yoursall violin and guitar kis. Calalog 51.00
inclydas 10" discount certihicate. Depl. HH, 4026 W,
Belveders Ave., Ballimone, Md. 21215

ACCORDION Top Brands, Cordovon, Buy Diregt
Tremendous Discounts. Trides acoepled. Free trochure
PM, Accordion-0-FRama, 18 Waat 19th Straal, New Yok, NY
10011

MSTRUMENT Kits' Busd Appalachian and hammered
duleimers, banjos, mandolng; even haps, harpsichonds
Free Catalog PR Hughes 4415 West Coltax, Derver, GO
friei

POEMS wanted. Cash Awards MNashwille Music, Box
A000NPM, Nashville. TN 37204

ELECTRIFY Player Pianos, Pump Organs Quickly.
Ingxpengively with Lee Silent Suction Units. Wnile: Les
Music, P.O. Bax J0BF, Cubser, Dregon 9773

SELF IMPROVEMENT

HOW TO OVERCOME SHYNESS. Ensy to Tollow plan just
$5.00. Selecied Créalions, Box 858, Fracpon, L §10032

BALDNESS: "Sencide Solsdion™, 5400 Gramer, POB
3291, Huntingbon Beach, CA G267

SOLVE MOMEY PROBLEMS FOREVER With Mo Work
Write: Goodman Enterprises, Box 396 Greenup, ILL G408

EDUCATION & INSTRUCTIONS

ACCREDITED COLLEGE DEGREES throasgh Home Study.
University Counseling Service, Dept. PMBBE. F.O. Boa
E20TES, Oriando, FL 28620785,

UNIWVERSITY DEGREES By Mail. Accradiled Bachalors,
Mastars, PhD's. Free Facls Revealed Careers-PiAB, Box
ATORRS, Tuisa, OK 74147

LEARM Sowing Machina repairing. A profitable Trade.
Eety 10 lzarn. Fresg dedalls. Sewing Cantar, 187 FA, Aochalla,
GA 31079,

L-EARN Clock Repar, Siate Approved. Free Catalog.
Sehool of Clock Repair, Rm M, Squire Village, 7 Cambridge
Gt Toms River, NJ 08753,

LOCKEMITHING, LUniversal Schood o  Masier,
Carmespondence and Shop Training. Box 214652PM,
Sacramanto, CA 95821

DETECTVE raining home-study program.  Free
intormation. Global, Box 191 PM, Hanower, Mass 02335

A UNIVERSITY DEGREE CAN UNLOCK YOUR EARNING
POWER. Compilete your BLA, M.A., PhD., or JID.* Credit tor
wovkileaming experence. No classroom aliendance re-
guired. “Aegistersd with Califomia Committes of Bar
Examiners. KEMSINGTOM UNIVERSITY, 330 N Glendals
Ave., Glendale, CA 91206, In Caki. [B00) 421-9115, exi. B4
Other Stales, (BO0) 423-2465, ext. B4,

i3 POPULAR MECHANICS »

“JET/GAS TURBINE CAREERST Homestudy courses—
theasy, maintenarcs, ovarhawl — Estabisghed 1057
AMERICAN JET SCHOOL, Depariment FM-3 Daroy.
Moniana SG62%. (406) J40-2100

BECOME SUPER-INTELLIGENT! Guarantesd results’
Book $200 EDEMP, Box 1462, Glandara, CA 51740

HIGH SCHOOL DIPLOMA AT HOME. MO CLASSES. Low
cost. indormation Frea. Cal (oM frea 1-800-228-5600 of wrile:
Amencan School. Dept. #345, 850 E. 58th 51, Chicago, IL
EEaT

PLANC TUMING PAYS - Piano tumng - Elsctronic argan
servicing. Learmed easily 8t home. Free bookiet, Keles Bryani
School, PO, Box 20153, Sacramentno, GA B5820

UMNIVERSITY DEGREES! Econcmical home sfudy for
Bachalor's. Master's, Doctorate. Prestigious facuity coun-
welE for independant sfudy and [We exparience credils. Fres
intgrmation—Richard Craws. MD. (Harvard), President,
Cobsmbla Pacific University, 1415 Third 51., Dapt. 2E88, San
Rafael, CA 94801; Toll Free: 800227-011%; Califormia:
BOVESE-HEEE, or 4154581650,

RAMESTHESLIA, Radeomics, Dowsang E.5.P. Courses and
Equipment llfustrated Catalog $100  (relundabls)
Established 27 years. Dept, PMR, Bruce Copan, Highfieid,
DCanthill, Sussex, England AH1T TEX

EXTENSION And Posi-Graduate Awards in Philosophy.
Art, Scionce, Botanic, Medicine, Homeopathy, Radionics.
and othars. 30 subpects Cumncular free (airmail §7.00
mofundable). Registrar, Sussex College ol Technology.
Highfield, Danehdll, Swksex, Englard.

AUTOSUGGESTION,  Skeap-leaming  headqueriers’
Tapis, raconds, books Giganlic catalog fres. Resgarch
Associaton, Box 24PM. Olympsa, Washingion 98501.

EARN More in 90 days. Fres 1988 catalogue describes 200
SUCCESS proved correspondence Diploma courses, Granlon
Institile, F63A Adedside Sireet West Tovonio, Canada
M5H 13

THE EASY GLITAR: Two kitle known o S 1 berd

ARE YOU LOOKMING FOR EMPLOYMENT? Try our Clas-
sified Sectson’ i costs cnly §6.70 per word. And, il you wish o
run il or part of your ad in bold capital lethers-you can do so for
@6 litthe &5 $1.00 per word sddikonal. Act now! Send your ad
to: POPULAR MECHANICS, CLASSIFIED DEPT. 34
WEST 57TH STREET, NEW YORK, NY 10018

HELP WANTED

AUSTRALIA WANTS YOU! Big Pay! Transporiation
Newesi Employment Handbook—$2 00, INTERMATIONAL,
Bow 1907-AY, WASHINGTON, D.C. FO006

OVERSEAS . . 525000 - 555000+. Free Report!
Employmand, Box 15760-AV. indianapolis, IN 462149,

§1000 DALY POTENTIALS! Worldwide!
ZINCPOS, Boe 12896, Las Vegas, NV 85112

Immeadiata!

HOMWPROFIT Foundation helging inveniors over 10 years,
Free recordung forms. Free avaluation. Afhildated Inventors
Foundation, 501-B owa Colgrado Springs, OO 80808, ar
call 1-B00-525-5885.

INVENTORS! Can you palant and profil from your idea?
Call or writé for your free information package. Ower a
decade ol aErvics. AMERICAN INVENTORS
CORPORATION, 52 Broad Sirest, Depl P8, Wesilield,
Massachuselis 010688, 1-300-338-5658. In Massachusalls or
Canada call (413} 568-3753.

PATENT AND DEVELOP Yo invantion. Ragistenad Pai-
enl Agent and Licensad Prolessionad Enginear. Send for
FREE PATENT INFORMATION Every bvearitor Shaubd Have,
Fichard L. Miller, 12 Parkside Drive, Suite M, Dix Hills. NY
11746, {516} 449-4343

PATENT IT ECOMOMICALLY| Frea Datails. Licansed sinca
1958, M. Ranar, 2008 Fondulac, Richmaond, VA 23229

INVENTORS: Learn how 1o siwshmit your sass to indwestry.
Call free 1-B00-528-6050, Canada 1-B00-S28-6080 X831

REGISTERED PATENT ATTORNEY Washington, DU.C.
Suburb. Donald A Ketilestrings, 414 Hungerford Drive,
Rockvillo, Marylend 20650

that make playing @ guitar by ear easy. Send §4.95 plus §1.00
P&H 1o: Gresnwald Publishing, Box 1530, Cordova, Aaska
5T

BOOKLET of Paten! Information for Inveniors $6 50, Froe
patend gearch informaling Hoefl Associates, Box 2323,
Adinglan, Virginma 22202

WANT NEW CAREERY Learn lechnologies lor grawing
figld of RENEWABLE EMERGY. Cerificates. Associaie &
Bacheior degress Programs mclude renewable smargy
technologies. architectural enginesring and construction
enginesning iechnologees, energy management and solar
retrafil iechnology, Financiad id avislable. Jordan College,
Jordan  Enengy  Instiule, DeplPM, 155 Seven Mike,
Comstock Park, Michigan 48321, (676} 784-T535.

SCHOLARSHIPS, Loans. Gramts, Contacl: [rmaa?armguz
H16-3 Harrill, Siatasviiba, NC 28677

SCHOOLS

INVENTORS: If woul Bawe an imention for sale or liconss,
wrile for free bookle! explaineng how we can help you.
Kessler Sales Corp., C-5-Fl, Freamant, Ohig 43420

5 YOUR INVENTION WORTH 5127 mporlant patend
information‘advice from professional lem. Send 312 o
Dept, M0, P.O. Box 23154, Pitlsburgh. PA 15222

INVENTIONS wanted! PATENTVESTMENTS INTERMA-
TIOMAL 1-B00-G25-2028, X592 (24 houwrs, 65 days)

PATENT Afiorney. Terrence Martin, Foxboro. MA 02035
0540 Or Call 401 -334-3538

MERCHANT SEA-MAN SCHOOL Aoom Board Tuition
Pasd. Stamped Enveiope. 116-14 51, #C. Manhattan Beach,
Calif. 90268

WORLD WIDE COLLEGE ol Auctionearing, ke, The arigi-
nal=—5 yrs —Waorlds largest! Tarm soon. Appopsed for VA,
Free catalog. COL. GORDONM E. TAYLOR, Box 4%, Dapt. 16,
Mason City, LA 50401, 1-4800-255-2255, Ext. 5242,

EMPLOYMENT INFORMATION

FREEI NEW empioyment report!  ShipsBoals’
offshareOverseas! Send $1.00 for postage & handling
bo: Starnav, Suite 133 1385 Oxford, Atlania, GA 30307

JOBS, CAUISESHIPS, TUGS, SHIPS, RIVERBOATS, OiL-
RIGS: Women-Men. Work month-Home month, USA +
Cregranas, information §3.00. Maring Employment. Box 207,
Central, 1N 47110

OVERSEAS Jobs 20,000 to $60,000. Frea information.
Doycorp. Box 68752, Pocatello, KD 83204

MILLION DOLLAR CAREER. Rural Msi Carrior, Froe
detnily, Easy Test, Box J25M, Juniata, NE 889550325,

INVENTION MODELS: We Speciadize in the design and
fabrication of working mosels for invendors.  Write:
FAIRFIELD ENGINEERING, Box 325, Voorheesville MY,
12188

MATIOMAL manufachuring markeling compieny seehs nee
products. ideas. Industnal. automotive sguipment. 1-800-
25547

INVENTION MARKETING. FREE INFORMATION.
REPRESENTING MANUFACTURERS, Patmart. 77 Fullon,
260 Funancial Districl, Mew Yook, NY 100038

INVENTORS! Hawe an ides? Don't know what to da? Call
Al Tor fres informatson kit. Tedl Frea 1-800-225 5800

HONGKONG factory needs seviral new products for their
oversea buyers. Send product ideas for royalty evaluaticn
Can produce axclusively, Honghkong Plastic Matal Products
Comparry, Box S3E2T, Kwuniong, Honghkong.

LEARN how b ofler your imvention for sale or license. Free
bookiet outlines procedurss, royalty rabes, requingments
Kasslar Sales Corporatsen. C-5-1W, Freemant, Dhio 43420



REAL ESTATE & FARMS

CALIFORMIA. Lots. Acreage. 540 Down. $40 Monthly. Box
35261, Los Angelgs, S0038,

CANADIAN COUNTRY PROPERTIES. for rec-
ragiion. devetopment, farming, fishing, hunting, invesimaent,
minesals, etc. OUR TI5T YEAR Terms mailable. Tilles
guaranieed, Calalog airmailed  $100.  DIGHAM
CORPORATION, Susle 438, BS Bloor Streal East, Toronto,
Canada. MAW 1B5.

FREE REAL ESTATE CATALOGS. Midwest and South-
mast Sun Belt States Specity Property and Area D d. Cadl

HONESTY Frogh Responsive Mame Lists OF Actual
Mailorder Buysrs Most Catsgories. Compulerized In Zig
Code Order On Peal And Stick Labels. Guarantesd
Dwdiverable. For Brochare Rush SASE To: GlGes Company,
347 E Main St Apt. 9, Madawaska, Maing (4756

FREE SAVINGS, GUARANTEED DELIVERABLE usang the
Ixlest in guabity state af the an COMPUTERIZED MAIL-
DADER BUYER LISTING TECHMIOUES. For complets
oedails send SASE to: B.F Dunne Lid., 18 Woodbury Road,
Edison, KL 08820

EXCLUSIVE Mailing List of Opportundy Seckers. BABE 1o
Avery, Box 398, Hicksville, NY 11802

or Write: COUNTRY NETWORK, Box 368PM, Gainesville,
MO 65655 41T-6T9-4632.

UMITED MATIOMAL REAL ESTATE .. . New FREE Cata-
bog! Top real esiale values coast o coast. Full Color Premiar
Properies section. UMITED . . . For every type of real estate!
UMITED MATIOMAL REAL ESTATE, 4700-PM Balleview,
Kansas City. b0 64112

RETIREMENT LIVING: Enjoy Happiness, Sacurity, Con-
tenimant. Basutitul Southern Dhss. Small-Town Flavar, Mear
Major Crimes. independent Living, ndividual Homes Starting
At £19,000.00 (Lite Lease or Fental]. Modes! Monthly Fees,
Generpus Aelund Policy, Brisiol Village. Waverly, Ohio
4560,

EXPORT-IMPORT

IMPORT/export How to, and sources, Kilco, Drawer
B26EP, Kansas City, Kanses 66106

BUY IT WHOLESALE

FREE 16 pagpe PRINTING PRICE LIST, 1 1o 5 colors. sheets
1o calalogs. Copen Press. 100 (PM) Berriman St., Brookiyn,
WY, 11208

SINGAPORE, HONG FONG, TAIWAN DIRECTORIES. Lisl-
ing 10,000 suppliers, 20.000 products. Buy direct
information §1 00 Marrick Digiribading, Box 274M, Marrick,
WY 11586

EARN MOMEY selling rings. jwelry, Duckies, walches—
by direci. 130% below relssl. Catalog $1.00 (retundabile),
Anka-PM. 90 Greenwich Awe., Wanaick, Rl 02886

BELTS, Buckles, Key Tags, Hal Tacs, Jewslry, More.
Complete line 1381 sellers. Big Profita. Complete deater sat
up. Color catalog §1.00 (refundable). Anchor, Box 3958-
PMA, Morth Provedence, RI 02911

CLOSEQUT Jeweiry 55¢ dozon. (Catalog 25¢). Roussels,
1071831 Dow, Adington, WA 2174

2000 QUALITY IMPORTS: Wholssale Catmlog $3.00
{Refundable). ALS, Box 901307 (P, Dallas, Texas TS3I80

CLOSEQUTS! Discounts! Below Wholesala! Freabies!
Infprmalignistamp: DON, Box 2NS3K, Farndale, Michigan
AEZ20

WORLDWIDE BARGAINS . . Imports - Dropship -
Clossoul - Surplus - Freesbies - [Stamped Emvelope).
Marnees, Boo 1717PM, Highland, Ind. 46322

400,000 BARGAINS Balow Wholesale: Many Free! Ligui-
dations . . Clossouts , ., Job Lots . Single Sampies. Fres
Detakis. Bargainhunters Opporunities. Box T30-A, Holand,
Michigan 40423,

MAILING LISTS Fresh Hot Aesponsne List of Actual
Mailorders. For Brochure Rush $1.00 to: Will's Vanaty, At 2
Box 528, Dardanedle. Ark. 72834

MAILORDER Buyers Lists. Haghest Quality. Thase People
Respond! Don'l Sacrifice Profits Purchasing Descount
Listst! Detadls: C. & 0. Deiribariors, 15250 Troy, Aosaville, M1
AB06E

MAILORDER BUYERS! ALL CATEGODRIES. Compuber-
lzed in Z3P CODE ORDER. These pecple will respond fo
MAILORDER OFFERS. GUARANTEED DELIVERABLE! For
full dataids Rush BASE to: AC Enterprises. 317 Flitiner Circle,
Thousand Caks. CA 51360

MAILORDER BUYERE LIETS avalable for IMMEDIATE
USE! Computerized on Pesl and Stick labels in ZIP CODE
ORDER. GUARANTEED DEUVERABLE! For complate
details sand $1.00 to: Pacihc Madlings, Box 4201 Santa
Clara, GA B5054

BUSINESS SERVICES

MAILING LISTS Guarantsed Daliverabla, For comphats
dedails SASE to: B. Lawrence, P.O. Box 7231, Quincy, MA
226m

SOLAR lasar heat gun awvailable 1o manulaclurers,
Contact: Mil, 2311 16th 5t San Francisco, CA 841003

MCORPORATE without legal feas! Free booklet inils how,
ingludes forms. Call Harvard Business Sasvices, now 800
HE-CORP,

RUBBER STAMPS

CUSTOM rubber stamps. Free catalog. Crispin's, Box
2533, Dawenport, lowa 52800-2533

OFFICE SUPPLIES & EQUIPMENT

CUSTOM made engraved signs & = & 5195 name
badges $1 55 add 50¢ each pdditional line, standard colors,
add 51 50 for shigping. Catalog available: CAB Plastics, 40
40 College Poant B, Flushing. NUY. 11354, (718} 4581-1818

COPIER SUPPLIES WHOLESALE: Ganuina Tones, Paper,
Paris, Drums, Manvals, Copiers. Catalog 5200 Copéer
Sarvice Company, P.O. Box 576, Apple Valley, Calit. 52307

PRINTING PRESSES, RUBBER STAMP
DOUTFITS

TYPE Fonts, Hand Printing Presses, Hol Stampaers,
Supplies. 130 Pages. 3200 Deductible first onder. Acme
Type, 1720 N. Marshiield, Chicage, 60832

MAKE rubbar stamps—big profits. Complete supply and
squipment catalog with insfructions 31 deductible with
ordier. Star Stemp Supply, 1720 N. Marshiisid, Chicago
BOGZ2

BARCO Type Foundess Type and Fubber Stamps
calaioguee. Mad $2.00 relundable on fisl order 237 5

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

FREE Mading List Consultation. Detais. GOC-30F, Box
1107, Stusel. FL X384 (305) 234-5205. 1-900-554-5478

E , Bafisemalle, 50108

TYPE for printing. Catlsbog 51.00/eductible 181 ondar,
Quaker City Type, A.D. 3, Box 134, Honaybrook, PA 15344

PRINTING Presses. new and used supples. Lt S0

OPPORTUNITY SEEKERS/MLM NAMES. FREE SAMPLE.
Ventura-LP, Box 336, Riviera, AZ B6442

FRESH NAMES! OVERMIGHT SHEPMENT! Qpportunity
seekers 5000825, 1000840, 5000175, Adhasive labels -
Compuierized - GUARANTEED. Advon, Bon 468F, Shelly,
0 B3274, CREDIT CARD ORDERS (208) 357-7391

Tumnbaugh Primiers Supply. Mechanicsburg, Penna 17055

BUSINESS cargs $14.00 Send SASES10 For Detalle
MAM,, POB 8076, Los Anpelas, CA 90006-0076

RUBBER Stamp Makmng. Profitable! Machnas. Supphes.
Catalog $1.00. Martin, 1432 Magor, JaHerson City, MOE5101-
3684

PRINTING SUPPLIES

PRINT FOR PROFIT - Eam exira money, printing presses,
lype. suppiies, direct from factory. Famous since 1872, Send
$1.00 lor calalog and samples 1) Kelsey Company, OM.
Maarsdan, CT 06450

BUSINESS CARDS (THERMOGRAPHED) FREE
SAMPLES. PUW. Box 134, Barbarton, OH 44303

QUICK Copy Printing, Low Preces. Write; Natiomede, 614
Karth Main, Bloamington, [Kinois 61701

GIFT SHOPPING

MAKE IT SOMETHING SPECIAL! Veory Unigue. Unusual
Gifts. Send $2.00 (Refundable) To: Pandar-CA International,
4188 Manlo Avenue, San Dsego. CA 92105

DISTINCTIVE GIFT IDEAS: For your calalog send $1.00
refundabde towards firs! purchase WOODY'S MAIL MART,
41 W, Ave. . Sune 408, Lancasier, CA 93534

FREE, GIFT WORLD CATALOG! Descover Hundreds of
Fascinmling, Unusuml Gifs, ¥irite: Medvin O'Neal, 587137
Cimarron Streal, Los Angebes, CA BO04T

CLOCHS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewelry, Gold Testh, Rings,
Diamonds, Walches, Silver, Platinum. Mail Articles Today.
Frss gl with Indorrmation, Chicago Gold & Preceus Metals,
10 Soulh Wabash, Dept. 1258, Chicago, BOE0T

TAKE MO CHANCES. Deal with oddest, most reliable firm
in obd gold business. Eslablished in 1934, We buy Gold.
Silver, Platanwm, Diamonds, Heghest Cash. Free Infarmalbon:
Aosa viustres. 23-A East Madson, Chicajo 60602

CLOCKWORKS, wood clock Blanks, rockhound supplees,
beit buckies, cut stones. elc. Wholesale catalog 25¢. Eloxile
Corp. B062 10th Streal. Wheatland, Wyomang 82201

INVENTORY LIGUIDATION O Shock Waler Resisian
Digiai Ceartz Walch 5300 Powerhouse Products, 7500
Powers, Suite 1604, Jacksomvilie, Flonda 32217-3838

“JUNGHANS" Clocks & quarly movaments; hants dials,
ebc. Automobile clocks. Guartz conversions for aulo clocks.
Insirumants Services, 431 So. Arch 5t Janasvilie, Wi 53545
1-B00-550-FET4; Wis 1508 7550503

SWISE WATCH REPLICAS, brochune 52, E.D . Bon 8715,
Barena Ded Rey, CA 90295, Order: (213) 305-8948,

CASH m on electrical scrap silver. Fres information. Don
Fawler, Box-4401%, Clewaland TH 37311

TREASURE—Locate quarter mibe away with  ullra
sengitive localor—bnochure fred. Fiessarch Products Box
ZTOZTO-AMC, Tasnpa, Flosida I3688

FIND old coins. jewslry. gold negpets. Mew patented
rgvoplutionary device. Free calalog. Gardiner, 4T29M M. Tth
Awe., Phoenin, AZ 85013

SAVE up 10 40% on metal deleciors. All majar bramds
including White's and Garrell. FREE dismcount calalog
Nonhwoods Ganeral Siore, Depd. DPMB. 1225 Grisrmvay
Cross, Madsson, W1 53713, (608) 274-4880.

BUILD your own medal delecior for about $12 plans §3.
Tasco, Box 1488, Lecombe, Lo 70445

PROFITABLE OCCUPATIONS

FREE Brochures. Repair mr condelioneng, Aelrigeration
Tooks, Supplies, ful wsirections. Doodcs, Inc., 11252
Goodnight, Dallas, TX 75229

FT. SMITH Aucion Schoal, Fr. Smath, Ark. 72903, Ressdant
& Home study. Vebaran Approwisg

REPAIR |awnmowers thousands of pans and lools
wholesabe lis1 40¢. Ellwanger's, PM, P.O. Box V. Pon Jervis,
WY 12TH

[Conlineed on next page)
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PROFITABLE OCCUPATIONS
mmmw El

PLASTERCHAFT .. . Prolisble Homa Bussness 3000
Malds Avaslable. Delails. Lynnetie. 52510 Mantpark. Mentor,

Ohio 44060,

MAKE MOMEY IN SPARE TIME. Earmn Genergus commis-
B40NS 85 @ subscripbon sales representative tor isading mag-
azines. For tull details and instrucions, send this ad with your
nmmee and address to: POPULAR MECHAMNICS, Dept. AB-M,
250 W. 55ih B1.. Mewy York, NY 10018

EELL paterted bath sapongs. Soap inside Fogquees! details
Bighop & Co., Bax 246, Princeton. NJ 08542,

BUSINESS OPPORTUNITIES

IMPORT-Expart apportunity, profitable world-wide, mail
order business rom home, without capial. We shig plan for
o risk Exgmination. Experanca URNRSCESRary. Fros Repon.
Medtinger, Dept C2709, Woodland Hills, Calilormis 91367

HIGH PROFITS WITH CUSTOM T-SHIRTS AND CAPS,
ingxpensive, professional heat transler machines. Al
supplies. PRESS MAGIC, P.O. Box 22804 (GC), Tampa, FL
A3

SCREEM PRINT T-SHIRTS. Ingxpenaiwe kits. Free Detasts
‘T-Printes,” POB 23981 |GC), Tampa. FL 33623

GOLD STAMPING MACHIMES. Inexpensive Cuality.
Large bnprint Ared. Fréd details. Magic Systems, POB 24388
130), Tasmpa, FL 33623

BUMPERSTICKER PRINTERL Cheap, Simple. Portable
Free Delails. Bumpaer, POB 22791 (GC). Tampa, FL 33622,

MAKE Rubber Starmps. Highly Pralilable Busavess. Free
Detalls. Stamper, POB 22609 (GC), Tampa, FL 33622

| MADE $40.000 Year by Mailordar! Halped others make
manay! Details 2%¢ Torrey, Bax 318YY, Ypsilanhi, Michigan
48197

LIFETIME  Security. Multi-Level Mailordar  Two
Opportunitees. Oneil-M, 10 Cak Lane, Swisun, CA 84588

5001 Moneymakmng  Opportunities!
Dynamics. Box 13066, Stow, OH 44224,

Free caialog!

COMPLETE secrels. Guaranieed. How 1o San and Opes-
ate your own profilable buskness al home. Free details.
Freda Bailey, B05 Griggs Avenus, Fort Worth, Texas 76103

MAKE BALLOOM ANBALE. 5400 Weskends! FREE
SAMPLESWNETRUCTIONS: Funnyman's - PMBE, Box 250,
Alenandria Bay, New York 13607

PLAND Tuning gueckly learned will homis study courses
Diploma granted. American Tuning School, 17050 Teller
Dviwe, Morgan Hill, Calil. 95037

CONCRETE Block Machines: Catatog 51.00. Rowle One,
Box 3740, Rapid City. South Dakota STT02-3740

MAKE PVC FURMITURE. Twrm your spare hours inbe
531,200 yearly! Easy heme assembly Dusiness. Write: PYC,
TT1PM, Batlle Ground, Washmgion 58604

INCREASE Your Incoma! Your own prestigious money
Busmess wilth nationwsds |lender nebtwork Complele
iranming, suppon. PRA, Box B3TF, Dana Paoint, CA 92629,
(714) 2400405 Extansion 100,

GET RICH using OTHER PEDPLE'S MONEYH Unigue -
amazing business!! Dedails FREE!N Finance/8, Box 45605,
Margate, FL 33063

CLP newspaper items—452 - 525 EAMCHI FREE Report!
ClippingsB. Box 6109, Pompano, FL 330&3

GET RICH! Sacret lpw smashes debis—bnngs Cash,
Cressit! FREE report!! WealthKivB, Box 4038, Pompana, FL
T3063

525,000 LOANS INTEREST FREE! Secrol Federal law
WIPES DUT DEBTS! Details FREE! MoneywiseB, Dox
26744, Tamarac, FL 33320

REPAIR HYDRAULIC JACKS—DETALS FREE. WRITE:
HYDRAULIC PARTS SUPPLY, BOX 4157, BROWNSVILLE,
TEXAS 7a520.

VENDING MACHINES. Mo salling Roubes earn semasing
profits. “Big Catalogue FREE.” Parkway Corporation, 1930
PMB Greanspring Drive. Timonum, Maryland 21083

LEARN Sewing Machine Pepaiing  Man, Women.
Lucrative Profils. Geessln Comespondence School, Box
5104, Spencer, lowa 51301,

MAKE MILLIONS MANUFACTURING BATTERIES!
Supphies avaitable. Everlast, Box 365, Bogota, NJ OTE03.

HUGE Profits’ Recongditipning used car batieras. Secreis
others don't iell. Slamp please. Battery Oullel, Box 3300,
Hickory, N.C. 28603

$1.000.00 WEEKLY Poasible Bronzing Baby Shoes FREE
BROCHURE SHOWS HOW. MBPM. 358 Airport, Sabring, FL
33870

INCOME BREAKTHRDUGH! Brand:-now with exhaustivatly
documented prood Mickel, Z301F Santa Clara, Santa Ana,
Califarnia 92705

NEW descowiery in babeary meconditioning  Esghiman
monbhs guarantss mesns Big Prolits Fasi™ Elsctons, T415
Gadda Dr.. Litthe Rock, AR 72205

VINYL'S Whare the money is! Professionally repair, refin-
ish, recolor humiturs, fuggage, car tops. Quick, easy. Two
smadl 520 jobs 8 day eamm you $1,000 a monin. Homes, Gars,
oifices, restaurants, unlimsed customons. Start sarning atter
a few days practice. Sensalional detsils free. VIP. 2007
Montrosa, Chicago, B0618.

MEED EXTRA CASH? Easy to opersie home business
Frea Details Box BBO, Wantagh, MY 11793

FREE Dwabarship-Sail Maliing Lists! Completa Program
Froa! PCW, Box 1302PM, Valley Stroam. NY 11582

$T00 per month earnings possibée preparing income ax
noturns ¢ home or tax office. We show you how, Quickly
learnad. Datails free. Mo salesmen. Fedemated Tax, 2065
Mionirose, Chicago 60618

FREE DETAILS. Seven proven moneymakers Spragus,
Dept. PME, Box 298, Boothbay. Maina (4537

GET RICH IN YOUR OWN HOME. Business Details FREE
Blichasl Lawer, Suibe BO3, 10305 5 Central, Dak Liwnh, IL
BO453

FREE Informalion-fun  busineds
ZBT52ATE. Lewssvilla, Ohlo 43754,

FREE information on business opportunities: Landry, 412
E. 16th 54, Vancouver, WA S8663.

at home.  Soolts,

SUCCESS; Ask and it will Ba Given. Free details - Sheldon,
18D Liberty 51, Newpart, RI 02840

MAILCRADER Opporunity: Start profitable hadme Budiness
withoul experience or capial. Write for frea Dook, plus
Sargks Mpwtlon Mail Qrder Agsociates, inc., Depl. 531,
Montwale, MY 07645,

TAKE Calalog Ordars. We drop-stap 2955 besl selling
spociafty products. Lowest below wholesale prces. immadi-
A delivery. Spaciacular hoime busness opporindy. Frea
Baook. SMC, 3401 De Soto Avenus, Depl. 20-86, Chatsworth
CA F1311-4581

RECYCLE METALS. NO, MOT BEER CANS! Easy 3458
wiskly | From infoemadion. Recycier, Box 1214, Franklin, TN
IAT0ES-1214

MAKE MONEY AT HOME MANUAL 53000 weekly
possible Free information. Roal Enterprisas. Box 5208
Cleartisid, Uhah 84015,

GUARANTEED PROFITS! Birthday Remindar Cadendar
salls on sight. Calendars, Box B02P, Brigham City. Lah
B

YOUR VAN OR MOTORHOME, can earn you 350,000 per
year. Compéate plans and business detalts 5500 KINGS—
16015112 STREET, EDMONTON, Albarta, Canada TSX 457

NEED QUICK MONEY? End worry. Easy Gpare tima. Fres
getails. CROVA, Box 1011, Willcox, Arizona B5644

MAILORDER Books, 1,000F: Protit Repor]. Selecinee, Box
1140, Clearwater, FL 33517

MAKE BIG MONEY REPARING WINDSHIELDS & Plae
Glags' Up 1o 360,000 vearly! Call TOLL-FREE for Valuable
FREE report. 1-B00-321-2597 Gias-Weld Sysiems, Box
575508, Bend. OR 87708,

$1,000 weekly mailorder Immediate oppartunity. Mo
ohbligation Enterpnsa, 210 Welch-PM, Ames. 1 50010

ASSEMBLE PRODUCTS AT HOME. Many opportsmnibes.
paying High Weekly Profits presently avadable withoan
irvesiment. Write. Businesses. 328 Boghion 111h. Brooklyn,
Mew Yark 11235

133 POPULAR MECHANICS ®

PREPARE Tax Agturngs Earn high fees, dignified wosk,
Train &l home. Accredied Program, Mabonal Tax Training
Schawd, Monsiay, ZHT, Maw York 10952,

MAKE HOMEMADE BOOKLETS. I've earned 3187000
with rane. Free information: Falcon, Box 37169, Ft Warih,
TX 76117

EARMINGS unlimited! Madl our burglar alamm
advertisamants from home! ABM Merchangising, Box
58014, Chicagno, IL 80855

$192.08 From Square Fool Piywood. (Huga Demand)
Revealing Proof 50e. (Relundable). Woodwin, Bridgewater,
Masa 0F334

ALUMENUM SCRAP — FRecycle Yoursell — MAKE
525,00 POUND! Fres Information: industnal-PREE, Box 127,
Alexandria Bay. Naw York 13607

$40,000 ON '3 ACRE! New Hydroponics—inaxpensive,
pluunl. pilﬂliﬁl]! Freg Inlormation. Aaban's, Box 1214,
Frankiin, TH 37065-1214

LEARM MIRRORA RESILVERING free
Sihercrall, Box 127, Lansdowne, PA 19050

normeation.

SELL Books by Mail Dealership-25¢. Micwes!, Box 44R2-
PM, Shawano, Wisc. 54168

S2000-$4000 MONTHLY thoough masionder. Free detalis
Fddiing. §100 Woodieal Dr., Swite 2018, Fair Cakg, CA 95628

FREE adwvertising Tor mail order dealers® Send SASE fo:
Thomas Lakalos, Apt 2, 1038 Dvowilerd Foad, Windsor,
Onario, Canaada NBY 2P

ST0.000+ per year helping others! VG, P.O. Box 381134,
Duncanville, Texss 75138

GAIN INDEPENDENCE 7 proven busmasses anyons can
operate from home. Free Dedsils. A&M Books, P.O. Box
1038-M2, Corrales, N B4R

CHARCOAL Baaf Business. $10.00. Melissa Curtis. 5125
16t 51, Codwmbis, PA 17512

HOMEMADE BOOKLET BUSINESS. Earn 53,000 monthiy!
Frose infarmation. Hamwick House, Bax 534, Dacorah, lowa
5210

INCOME OPPORTUNIMIES trom sevaral home businesses.
Fros informaticn write: Diversifisd Merchandising, P.O. Box
1458, 24040 Postal Ave., Moveno Valley, CA B2380

MNEW DPPORTUNITY. Learn Telephone Service And Re-
pair Al Home AYERAGE BIS.00HOUR. Free Brochune
Setcomm, 2186-A Colling Blvd,, Guifpon. M5 38501

FREE! TREASURY OF HOME BUSINESS
TEMMESSEE 38134-0370

EASY BUSINEES! Earn 51,000's Weekly, Frae Details
Write: or $end stamped addressed envelope. Toddoo, Dept.
P, 4210 Waal Olive Ave , Burbank, CA 91505

51,000 Weekly. Home Business Directery, Box 2015-PM,
Mew York, New York 10763

GET RICH MOW! Quick! Easy! Foolproo!! Free Detabs!
baoneyplan, B530 Selma, # X2PBE, Los Angeles, CA S0028,

BIG ncome 88 Indgapendent sales reprasentativa, Unitad
Asaocistion Manuteciurers’ Represanialvas, Drawer E266P,
Karsas City, KS 66106

MAKE PYC PWPE FURMITURE. Mary peowen plans
Profitabke home business FREE datails JAL Casunl
Furniture, Box 208). Tewksbury, MA (18T

$5,000 MONTHLY GUARANTEED! New Home Business
Opportunity  Program!  Guaraniesd  Earnings.  Start
bmmisdiately. Fros Detaits Write: LB Systema, Dept, PM, Box
330, Jamaica, MY 11432

BATHTUB REGLAZING, product salss. service and
training. Call Uinigue Costings Corp. (313) 538-8500,

FREE! Get lisbed. Receive (1000's) the Hotles! Business
Opportunitias. Monstop. Write: BiAssoc, Box 4222,
Rockiond, IL 61110

[Continued on nexl page)




BUSINESS OPPORTUNITIES

M
SEIZED |N GOVERNMENT HARCOTICS RAID! Automa-

bides ... Varms .. Boals . . . Fumdure .. Thousands other

Wems. Buy D Chesp—fesedl for Big Profs! Frea
Information: Marcel, Box 7557-M, Monros. LA 71211

DRIVE your own European |uxury car Free! SASE.
Wunsch, Box 20212, San Amonio, T TB220.

INFORMATION obtasnang guarantesd, direct and SBA
loans. Send SASE. J & L Enterprises, PO Box F357,
Brockion, MA 02403

GET RICHI Salling Boaoks By Mail . 400%% Profit! Deakors
Wanted FREE Catalog Premium. Box 1ENPAME, Spring,
Tawas TTIED

“MOMEY™ ~“MANUALS" Home Business Free Detasls.
Lymch Publishing, 2260P Westemn, Knoxville, TH 27521

BOOKKEEPERS - HOW TO START YOUR OWN BOOK-
KEEMNG SERVICE, Write For Free Information About Dur
Step-By-Slop Bentakel et Weltharshield Group, TBP
‘Waiharafield S5t Rowley. MA 013963

START MONEYMAKING WOODCRAFT BUSINESS mak-
weg “Eamy - Quick” toys, gits, novelties Free details
Willigms, 36001 San Sebastian. Tucson, AZ 85715

NEW! Revoluiionary Mult-bavel Mailordar® Automabic
Sponsoring! 10,000 Prodgwcts! Mailorder Rasearch, T26R8
South JeHerson, Absleng, TX 79805

£40 - §108 PER HOURL Amaring braskthrough prookss
restores Burned., Cut and Damaged Countertops
REPLACEMENT. 2 hours & diy ear $40.000 per year. Profs
Immedistely. Acl Now! REMEW, Box 18636, Portland,
Orvegon 87219,

STARAT and operaté your own Profilable Busaness al
Home! Join hundnsds of succesalul begenmers wiha ane
prospeswg In own pralable home business! For free
defaids, SASE: JMS Entevprises. Dept. 100, 19809 CR 48,
Feomharon, Tenas 77581

AMATING FORTUNE hidden in “|junked” battenes. Take N
for pannies! 17 years Success Sacrels yours now. Wrile:
Crwanio, TTIPM, Battle Ground, Washington B8604

TREMENDDUS OPPORTUNITY Eam B10.000 monthly, ar
more! Realmbe. Sucoess guarwnd. Moy !.!lliﬁg. Frea
dataals: TWH Communications, 668 Lake Shore Dr. #8710
Chicage, IL G061

PLANC Tuning lesmed quickly at home. Free infermation
Empire School. Box 1014PM Jupites, FL 33468

MAKE Money Mowing Lawns. Complete Details Only
$5.00. Frad Patien, Box 961, El Carnto. Caldf, 54530

PUBLISH THE LOCAL LADMES CODK BOOK. Your ime
and 3500 00 capral can sarn you S60,000 per year. Complate
plans and details-5500. KINGS, 18015112 STREET,
Edmonton, Alberta, Canada TSX-457

GOLD STAMPING MACHIMES. expensive. Ouslity.
Large Imprint Area Fres detats Magic Systams, POB 24986
{GG), Tampa. FL 335623

MAILERS needad . Earn monay through classited adwer-
tising. Amcaive complete staring kit, order filler. 5500
relundable. Claude Asbury, 8548 Hollywaod Bhed. Suite 301,
Hallywood, CA 90028

LEARN HOW YOU can earn & BILLION DOULARS within
25 years! Proven method. Semd lor Free detadls. SAK
Enterprises, Box 110871, Westmonl. IL 60559

FANTASTIC EARMINGS!I Seling Books MNational
Marketing, 54 Elaine. Spring Valley, NY. 10977

WEALTH Bluikgsng Madorder Projpct! Delaiks: LAXT, Box
5877, Cidale, GA 53388,

CARPETLAYERS Earn to S4000. Monthly. Easy Home
Training. Big Demand. Free Catalog. Carpel Crafes, 11158
Ave. Acaso. Camarilke, California 83010

EXCELLENT HOME BUSINESE Catalog retail. High
profits. FREE DETAILS. COBA Products, Degd. PM, P.O. Bax
5, Lewsbarry, PA 17139

MAKE Homemade Awnings' .. 300% Profit! ..
Ahpvinyl, Box 22601, Minneapolis, MN 55422

Wnie:

MAKE Aubber Siamps. Highly Profitabée Bussness Freae
Datails Stamper, POB 22800 (GG), Tampa, FL 33633

BUMPERSTICKER PRINTER. Cheap, Simple. Portable,
Frea Detalks. Bemper, POB 22790 (GG6), Tampa, FL 33622,

FANTASTIC earnings maikng from home!! Oiter: Flush
Stampocd Addreasad Envelope. Impenal, P X17410, Fon
Laudardale, FL 33318

GET RICH! Zero Invesiment. No Borowing. Free Datails!
Money. 6520 Selma. #32PB6. Los Angeles, CA 90028,

PLASTERCRAFT Casl plaques and statuas at home. Very
profitabla home business using rubber malds. Wrile for Iroe
delals. NOOR industrees. PO Box 150, Hales Cornars, Wi
53130

ORIENT AL MAILORDER RICHES. Darectony of ower 100 far
easl wholesalers. With ordaring nstructions. $5.00 -
Coleman, Box 575, Greenbel1, MD 20770

GOLD STAMPING MACHINES. 511950 up. GOLDRITER
PEMS, 52800. Real monay makers, Free details Veach,
14535 Armanda, LA, Cal 91402

SEVEM PROFITABLE HOME BUSIMESSES Free reporl.
WTA, Departmend PM-8 2740 Federal Ave.. Los Angeles. CA
0064

FREE GIFTS Seven Dynamic Money  Making
Cpportunities. Frea Dataits, .G, Enterpnises. P.O. Box 1623
P, Oceanside. GA 52064

MAKE YOUR FORTUME in your own business from your
nore, Write for FREE snforration. Sas Scents. At 2 Box
8. Rockwall. TX 75067

Vg MILLION BIC'S S0LD DAILY, bat Amarica's 50,000,000
smokars line your pockats with maney by placing our mew
BIC LKGHTER VENDING MACHINES next to il cigaretie
machines. FULL OR PART TIME call 24 hrs. for FREE
brochare TOLL FREE 1-800-T22-4T73 xt 301 Vendgood
Manufaciuring Corp

MANLDADER Opportunity! How o own your financial
fulure wilh profitable home business. Free infermation. O b
Marketing Associates PMBBE. 3617 Colvilie, E1 Paso. Texas
TEaRT.

OVERSEAS BUSINESSMEN have money 1o buy & imoest.
Top linders lees paid. IMEA, BBGFM 1. Box 3574, Newport
Beach CA 92663, (T14) T22-9260

WOULD YOU LIKE FINANCIAL SUCCESS AND BANKERS
HOURST Free calaieg. Home Situdy Course, South Wistern
School of Piano Tuning and Technology, P.O. Box BIS38,
Midland, Texas TOT09

HUGE PROFTS Home Buseass Opporunities Free
Details. Panam, 1871 Salkirk, Winnipsg, Man, Canada R2X
QET

EARN Thousands! Hamas Mailing Program. Goodworld,
Box X233-R, Tamarse, FL 33320

EASY SECOND INCOME. Invest 525%/month. Make $500 -
$5.000'/month. New Way! Finalty! Practical! Othars work, you
collect money. Am doing mysell. 40 page Booklet £6.00,
Bookiel, 13237 Mandarin Apad, Jacksonwlle, FL 32223,

FREE Inlormatign. Improve your fulure. Fuluee, Box
42247 San Francisoo, GA 54101

EXPLORE MEW MAILORDER Success Secretd For 26
years I've helped others get rich. Mow your tum! Weile:
Consulani, TTIFM, Batile Ground. Washinglon B8604

UNLINITED Business and Financiad growth polental.
Sond SASE. J & L Enterprises, PO, Box 2357, Brockton, MA
02403

$3,000 MONTHLY. Information Bussness Brings. Initistive-
P, Box 10175, Alexandria, VA 22310

14,547 HOMG KIOMG- TAIWAN Froducts Cheag, Smad lots.
Some samples free. Harbor, Box 1719PME, Yuba City, CA
5952

START Your COwn Masorder Business Huge Profit! Sand
$12.00 to- JAS Publishing Co. POB 250, Dept 0.7,
Spartanburg. South Caroling 29304

SUCCEEDY Free details. Find your deéam job. DCL, P.OU
Box 381134, Duncanville, Teaas 75138

MOMEY From discarded tires! Detads. Brownde, Box 53
Fishars, Indiana 456038

AT LAST! 500 new § making and selfl help bocks. Free
catalog. GM Publishing Company, 833 Grean Mouniasn
Drive #B86P, Loveland, Colorsdo B0S3T

MAKE MOMEY wilh your Camera Full reporl includes
Daciory of wheme and how 80 sell your péctures.
Satistaction Guarantesd. Send $3.00 1o Rober!'s Mai Order
Roam, 101 Balano, Uinnsrgal City, TX T148

GTART & SUPER PROFITABLE BUSIMESS from scraich
From Subseription 1o Oppartunity Magazeme tells how. Wiile
Opportundy. Dept. HOT, 6 M. Michigan. Chicago. IL 60602

PROSPER  writing Létterd “hrteley R
‘Intormation . Wordshop. 7219 Promenade, Salt Lake City,
uT 8121

EASY MOMEY! Start profitabke home business Free
dgtaits. A Willigeneg, Box 591 - PME, Mercer island, Wa 98040

MAKE $240 Daily with Free tires2 spare hours. 12 years
Success Secrets now yours' Datails: TireGo. 771PM, Batika
Ground, Washingion 58504

PRESSURE WASH EXTERIORS OF HOMES, OFFICE
BLELDINGS, SWIMMING POOLS, ETC. MACHINERY AND
INSTRUCTIONS Only 589500 DISTRBUTORS MEEDED.
Frea Detaiks: HFW, Box 30264, Walnud Creek, CA 84536

FREE How-To Catalag - muilorder, Gavernment surpdus,
much more. Healy, 307 Westwood, Frendswaad. TX 77548

HOW to have it mage in 00 days. Learmn Moneymaking
Secrats. Frea Detalls. Opportunity, 16503 Cagon. Hesperia
Calflomia 92345

QET RICHN Secret law smashes debls—brings Cash,
Cracil! FREE report!” WaalthKivB, Box 4036, Pormpana, FL
B3

HUGE Profits through Rural Awuctons For complata
repedr] send 57.95 1o Grawes Publications, P.O. Box BA3,
Lindale, Texas 75771

£30.000.00 Part Time at Homa Proven Business. Delasls
Frse. Nicholin. Box 170, Dedl, MT 58724

MAKE MOMEY in BookkeapingAccounting. Hupe de-
mand creates big paying jobs, exceptional besiness oppor-
ftunitigs. Laarn fast with modemn, self-draining program. Start
eaming in a bivw monihs® Details mailed trea. Mo obligation
Mabonal Carear Instilute, 2033 Montrose, Chicago, IL 60618

MAKE MOMEY, GET LOANS by mail, Details: M J M
Enterprises, 11313 Pradrie Dog Trail, Austin, Texas T8TS0

FREE information aboul book 1o begin new career. Mike
Garvey, 245 Henry Sireel, Brookkyn, NY 11201

EASY fun profiable business at home, stampad ervelopse
1o Soudhemn Entdnprises. Route 4 Box 187-A, Piedmaont,
South Caroling 20673

105 Ways To Maks Money Al Home Book $2000. Bob
Marin, 44 Princa of Wales, Billings, MT 58705

HOW TO MAKE MOMNEY PLAYING POKER. Expert shows
how b0 win conssstantly. Goed insde fachs on belting,
blufing. poker “peychology”. Shows how o pul odds in
your lavor. Learn misiakes mosl players make, Salialaction
guarenieed. §3. Jeffrey Mask, 1215 Westminister Blvd., P.O.
Bax 448 Dep't. PMA, OMd Bridge, N.J. OB5T

"EASY MOMEY™ 3Tc stamp beings gelass. Losso, Box
200478, Forl Lavderdale, Fia 3329

HOW TO GET RMCH with classilied ads! This program
helps you make ower $200000 yearly Delails $500 Two
additionad programds FREE] William Owerton, PCE 30001 PM,
Dwrvvier, 0 BOZ30

HOW TO LIVE GOOD . . . EVEN ON LOUSY WAGES. Free
information. Moser, Box 41616, Phoonix, AZ 85080

(Continued on next page)
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MONEYMAKING OPPORTUNITIES
(Continued from preceding page)
AMERICA'S oniy patented Jof spray fuomidure paind s
ping machine. Strips varnesh from chairs in seconds. B0%:

gross proft. Wirde for dotails. Siip-Ease Inc, Higiveay # 17,
Martin, Georgia 30557

EARN 50% Commissions’ At homa! Se8 Mailing Lists by
Mail. Rush stamped sel  addmessed  envelope: 5
Schrmuackes, Depl DL-2 Box 151, Walking. lowa 52354

LEARN AUTOMOBILE WINDOW ENGRAVING for fun &
profit. Auboglans. Box 06851, FI AMyers. FL 33506

ADVERTISE Fres an 507 Magazines. 35 00 Dveclory, Box
1M, Allania, Gegrgla 30500

STARTING YOUR OWN SUCCESSFUL BUSINESS. FREE
Subseripdion bo Opportenity Magarine feils how Write:
Opporiunity, Depl. HOB & M. Michigan. Chicage. I 60602,

S50, 000 yearky Home Business opponunity. DLS, PO, Box
4411, Bpringaale, CT 0620T-0481

MAILORDER OPPORTUNITIES

HAVE you a gresl idea, a lantastic plan o a wary infleresting
project? Wiy not put them 1o work for you! Classidiod Adver-
tisang can be of tremendous vihug in promoting all s ihengs
and more. Laam HOW TO MAKE MONEY THROUGH CLAS-
SIFIED ADVEATISING by sending away for POPULAR
MECHANICS PROFIT BOOK. Price §1.00 Send o PM
Classitied. 224 W. 5Tth 5t New York NY 10013

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

$500—31000 Month Plan Raising Ratbis. Free details.
White's Raboifry, Box 43PM, Clarence Canter, NY 14032
]

GUARANTEED INCOME. Raiss Chinchilas. Send 510.00
[refundabla) 10: Chinchillas, Depl. B, P.O. Box 7483, Mesa,
Arcrona B520E.

OF INTEREST TO ALL

GOVERNMENT SURPLUS

15 IT True You Can Buy Jeaps For $44 Through Tha US
Gowernmant ? Ged The Facts Today! Calt 312) 742-1142 Ext
g k<]

FREE ARMY SURPLUS CATALOG. JeMerson Surplud,
5618 Jedfarson. Depl. PM, New Orleans. LA 70123

FREE dedails. Discresed. refable. Tampa postmark. DBS,
MBS Dover, Sarasola, FL 33580

FREE PACKETMamails. Flying Fingers Business
Services. 48067 Slearns. Valrico. FL 33584,

“GOVERNMENT SURPLUS" JEEPS 530000 5000000
Irermat Compiete Infosmation Your Area 1988 OFFICIAL
DIRECTORY, 5300 (Guarantend) Surplus, (B119), 4520
Wiscongin Northwest WASHINGTON, DC 20016

FIGHT Wormen's Liberation. Probect Men's Rights. Revhve
Paliarchy! Liberalune—S1 00 shipping Ernuspalel. Box 188
AP, Chahalis, WA BE532.

PROFIT on thousands of fems direcl Irsm govesmmiend
report 3300 Judith Crawlord. 1925 East LaVela #73,
Owange, CA 92666

MILITARY MEDALS: Froe Lisl. MEB, Box 904102-PM,
Tulgsa, QK 74103

LOANS BY MAIL

WANTED MISCELLANEOUS

GET WiSA and MASTERCARD proven system. posie
resulis GUARANTEED| Free Detosl Hareey, 53552,
Baltwood, Nl G104

BORROW £500-540,000° On signature. Withoul collateral.
Keep indetiniiely! Action R-7. 3660 Wilshire, Los Angeles, CA
20010

MOMEY Probfemns? Free Book describes Loans, Cash,
Government Grants, Other benelits, avaitable lo indviduis
Wrils: Asspeiales, Box 08-Ad4, Brookiyn, Mew Yook 11235

BORROW E25,000 “owermghl ' Any purposs. Heep
indefinibey! Frea Report! Success Resaarch, Bos 19733-AY.
Indianapailis, IN 46218

BUYING Tungsten Carbide. Tengsten, Mobybdenum,
Silwer Solder, Silver Contacis, Gold, Platinum. 800-321-6004
Ohig 165316333 collect

GOLD, Sihver, Platinum, Marcory, Tantalum Samplos
Evaduated Free Ore Assaying Service Call Wholesals
Termenal Tali Free. 1-B00-832 1070

CASH lor old macords! Prged. dlusirated catalog. 32.00
{rofundabile). DiscoBector. Box 32924(PM). San Antonio, TX
TRHE

HEARING AIDS

BOAROW S500-525.000 By Mail Wiis. Elde. Box
J455-PM, New York NY 10163

LOAMNS oy mail' Insian reply! Rush stamped sddrassed
ervelcpa. Mangold. Box 2000, Richardson, Tx 75080

VISAR Optasnad Easily! Frea Detaits! Creda-PM7TES. Biox
2358, Sandusky, OH 44870

5500-535,000 toans. 5ol Address Envelope Prosper, PO
Box I20-PM, Mound Sinai, NY. 11764

BORROW $100,000 OVERNMGHT. Prompt Action. Rush
Siamped Envelope. Fimancing, Box 1015, Carlisla, PA 17013-
BNS

FREE PRIVACY CATALOG. Cash income opporiundi=g,
Hiding assobty. Secret loans. Mew sdantily. Eden. Box B0
PC, Fountain Valley, CA S2728

FREE Promodional Albums, Concert Tickeis, Stareos. aic
Information: Barry Publications, 477 B2nd Street. Brookiyn,
NY 112089

REFINANCINGT HOW MUCH CAN YOU SAVE? Compare
monthly paymants on 15 and 30 year om0 Inom T2 10 14%.
Send 55 to: Tables, P.O. Bax 50210, Hendarson, NV 3016

CREDIT VICTIM? Bookiet “Ten Steps To Cradit Sanity”.
300, AR, 3403 Stape Suite J42-PM, Sania Barbars CA
93105

HUGE SAVINGS Eliminate Deator Marups. Free Trial
Balteres Wholesale. Terms Arranged. Call Todl Free 1-800-
AXF-112. Or Wrile: Lloyds-PMC, Rocikdord, IL 61110

FRAEE HEARING AID CATALOG- Sawe "2 by mail! Wiite
“WomeySavers” | FSI0PM-8, Langdon Sepulveda. Calitornia
1343,

TORACCO

ROLL Your Cwn Cigaratie Tobaccn. Froe Catabkog. Green
River Tobacco, Box 1313 PM, Owensboro, KY 42302

DO YOU Chew Smoke? Twigl, Smokeless, Swes
Chawing—Fipa Smoking. Write'Prices. Fredoo's, Dresdgen,
Tennasses JBIZ5

PERSOHAL Loans up o $30.000.00 Turn Down By
Dtharg? We Can Help' USL Bax 3178, Tempa, AZ 52817

ERASE BAD CREDIT Informatsons From Credit Burgau
Files. Frew Details. Registre, 29480 177 Street, Hammand,
Inchana 46323

QuIcK Cash LOANS! Write: FICPA, PO, Box 746

MAYAM PEMDULUMS. TALISMANS, Mystical powers
Made of Jadeke. as tha Mayans used since BC Reguest
informatign and very interasungd legend MNoel Merriam,
Imporer, P.O. Box 8491, Torrance. GA 90504

THOUSANDS of things free Companies, Governmanis,
and Foundations gve away thousands of items Send
LEASE |or stamg] For details. JMM Products, PO, Bowx 2363,
Pedoskey. Ml 43770

GIVE YOUR KID A SHINER FOR HIS OWN GOOD .. with
‘Hot Daots™, 34 wanyl refleclor siicker ihal can be seen from
i b BOD heet. Add thal exira measure of Safety - Visibaity - 1o
Afrytand af ryhing on which ihey are piaced. Send 52 for a
sel of 8 Te@ac, P.O. 41337, Minneapohs, Minnesota 55441

Ping Wy, M 48650

BMGMATURE LOAMS-Condidental transactions handled
entirety by mail. Details Free, NACC-PME. Box 5388,
Torrance, Ch B0503

FREE MOMEY! $300.000,000 Greaway Granls Naver
repay. Detalls $1.00. Jakla Box 3066PMB. Semmncle. FL
3542

SCIENCE & CHEMISTRY

FREE, SCIENTIFIC CATALDG. RIM Laboratones bno,
Presents its Lates! Catasog Contaning Sciantific Laboratory
Equipmant And Suppies, Inclethng A Complele Line of
Spacialty Laboratory Glessware. Write Today For Your FREE
Catalog R Laboratories Inc, PO Box 899 Santes, CA
92307

LABORATORY CHEMICALS, GLASEWARE —
APPARATUS. Calalog 57.00. HAMGENOW LABORATORIES,
1302 Washington, MANITOWGC, WISCONSIN 54220

1887 CATALOG, 200 pages. Sceence. nafure sguapment
and books - alemaniary level to professional $2.00. Mernell
Schantifes, 1665 Butislo Aoad, Rochastar, M.Y. 14624

DIVORCE

FORMULAS, PLANS, ETC.

WINNING  Informabon 3200 2 MENS  RIGHTS
ASSOCIATION, 17854 (Lyons). Forest Laka, MN 55025

REMAILING SERVICE

HOW TO QUIT SMOKING. Be healthies, Inva longer. Fast,
simple, easy. Proven methods Monoy back guarantes
Volurne one bookiel. Send $4.00 Thome Enlerprises, Box
J4EPM. Hanaover, IN 47243

WRIST FLAME Digital walch wath nafillable lighter Froa
details. Mountain Marchandising. 4523 Wesl Masion,
Glendals, AZ BS302

FREE Dnmls. Forwarding. Remails §1.00. Vaughn, Box
3191, Cubser City, Caldormia 90231

forenrdng. Stamped remails $1.00
Diamond-H, Box 1284, Caddo, Texes TEI29.

CONFIDENTIAL Masl Recewing Foreardmg Mall Drogp,
Hox 16039PMW, Orlando, FL 32860

SECRETS of The Richest Peogla. Aush 3500 o New
Beginnang, 1630 Gypress, Union Lake, Mchigan 48085

RUBIES, Sapphires, Phcham Yoursall, 33.00 instructions,
USA location. The Old Miner, Box 27362, West Allis, WI
53227,
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BECURITY, Confidentiality. Details: Consumer
‘Warghouse, 6333 Pacific #508. Stockion, CA $6207

FREE Remailers List. Agents Needed. P3, Box 29656, San
Antoneg, Texas TAZ29

UNLISTED ADDRESS Descree! and confidential. Remail
5100 Single. Mail Forwarding Service, BOS0 5 Main,
Houzdon, Texes 77025

MONEYMAKING CHEMIC AL FORMULAS—THOUSANDS!
CATALOG $5.00 (REFUMDABLE): GWA3, Box 193,
Brookfietd, Wisconsin 53008-0133

ANY Formula §10.00 Cataleg $2.00. J. Baifort, Box 568
Checago, G600

SPECIAL SERVICES

INFORMATION On  anything.  Ferguson  Ressarch
Specislists, 80-15 Woodside, Woodsade, New York 11377

INFORMATION On Any Subgect Anzona  Ressarch
Buréau, 1122 East Adams, Suvile 3. Tucson, 85719

GIANT Herb Catalog! Free Samples! Send 51,
(Anhindable), Penn Herb, BISP North Second, Philadelphia,
19123



Mechanics

DEADLINE FOR ADS: Copy and Paymant must be in by the 5th day of the 2nd preceding month for the issue in

which the ad is to appear. 5ee Head of Classilied Section,

HOW TO COUNT WORDS: Name and address must be inchedad in counting the niember of Waords in your ad. Each
initia! or number used counts as 1 word: J.J. Smith, 224 West 57th Street. New York, New York 10019: 9 WORDS.
Zip codes are not counted, Phone #: 2 Words, Symbols used as keys are chargad lor. City or State count as 1 word
aach: New Brumawick, New Jersey: 2 words, Abbreviations such as C.O.D, FOB, RPM.. USA, PO, 57,
16mm are counted as 1 word. (P.O.Box 392 counted as 3 words) Websier's International Unabridged Dictionary
will be used as our authonty for spelling, compound words, Hyphenations, abbreviatons. etc. Please make chacks

224 West 57th Street, New York, N.Y. 10019
Classified Advertising Dept. [212) 262-4825

Order
Form
ABG

Only $67.00 for 10 word minimum

$6.70 each additional word

BOLD FACE CAPS add
£1 per word

{First Word: Mo Charge For Bold Face)

payable to POPULAR MECHANICS.
Remittance of & is enclosed o cover insertions{s) in the issue{s). Clageification
| | l ! | |
Mo Charge for CAPS | 2 T3a | | s e I
| | | | | |
] ] | 10-367.00 | 11730 | 12-580.40 | 13-287.10 [ 14-s83.80
| 1 l | | |
15-5100.50 | 1&-g107.20 | 17-5113.90 | 18-s12080 | 1312730 | 20-5134.00 | a1-s140.70
| 1 | | 1 |
22514740 [ 23515410 [ 24-5160.80 | #s-s167.50 | me-s17420 | 27-5180.90 | 28518780
| ! | | | |
28-5184.30 | 20-z201.00 | ns207.70 | az-sz1a.40 | 33522100 | 24522780 | 33523450
| | | 1 |
524120 | ar-s247.90 | 38528480 | 3s-5261.30 | 40-5288.00 I 41537470 | az-5281.40
| | | | |
43-5268.10 [ #4-g204.80 | 4s-5301.50 | #5-5308.20 | #7-5314.90 | es-saz1 80 | 4s-sazes0
| | l | | |
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HEALTH, VITAMINS AUTHENTIC Swedish Polsto Sausage recepe. §1.00, WINEMAKERS—BEEAMAKERS - Froe Catalog - Fast

LOSE WWCHES, POUNDS, FLAB - NATURALLY Bio-Tone,
Aming Acid Tissue Toner, works while you sleep. comvering
falty bssue fo lean hissue 30 day supply $29.50, 5200
shippeng. Lileraiure £2 00 redeemable National Enterprise,
1903 Grand, Sude 210, Dept. PMOE, Kansas City, Missouri
B4106

CANCER PREVENTATWVE?? YOU DECIDE! Free
indormation, Burng, 3718 Wooded Cresk, Dallas, Texas
To2d4

BACK CARE WITH EASE! (BACK E-Z}, terry sponge pad
with slraps, ANows Easy—aide 10 side, up and down move-
mant, Aeaching diflicult pois of Shoulders and Back,
(Usage}—Batheng. Applying Medications, Sunning Lobons,
Moisture creams, (Washabla). §495 sach. RiM HEALTH
PRODUCTS INC, PM B 5887 South F67, 501 Helen.
Michigan 48656 (Satistacton Guasantaed)

LIVE LONGER, feml haalthsar. Ropord falls how you can
slow process, $3.00 U5, Rober Godan. 550 Langtin,
Dept. 101, Lapraivie Qusibec JEA 2WS

ARCH SUPPORTS

ARCHEE-Cusiom Tailored-Doctor's charge $1580- Qurs
$75.00-Dwtails: “For-All-Feal,” Sulte 266-90 W. Monigomary
fve,. Aockville, Mangdand 20853

WORK CLOTHING

OEM B'Gosh work clodhes (Rairoadianal Free Gatalog.
Depat, Dept. PO, Sullivan, lingds 61551

RECIPES, COOKING, ETC.

10 VEGETABLE RECIPES 51.00 SASE. Armick, Box 2113,
Reston, VA 22090

5 SALAD Favories 5295 Oaks, 7564 Embassy Terracs,
Calahoma, Oklahoma 73168

20 DESSERTS _ . . Each legs than 30 minutes preparation
$4.00. Recipes, Box 3044, Ledpewood, N, OTRS2

SASE. BIRY, 2085 5. T4, Wiss! Allis. W1 538

IRISH WHISKEY Trife. Plus Three Delightiul Irish Siyke
Aecipes, $4 inciudes Alrmail O'Mahony, Kimore, Tallow,
Co Walerord, fraland

EGGROLLS! You havent lasted them wet! Try our "Se-
crigt”  recipes. 3350 & wvaneties.  GUARANTEEDI
Fargermenol-36630 Counlry Club Drive, Long Beach, CA
20807

GRAND-MOTHERS OLD FASHION COOKBOOK Dating
back te the 1850's. 100 recipes 5550 Momnan Enterprises,
P.O. Box 200CA, Harmplonville, MG 27020

HANSAS CITY BARBEQUE SECRETS 5250, SASE
Mationa! Enterpeisa, 1103 Grand, Suite 210, Depl. PMOS
Kansas City, Missoun 84106

EXQUNSITEl—Chocolate Mousse bee Croam'—-§2.00. EE
Box 16311FM, San Deego. CA 92118

FAVORITE Bread Recipes, Hi Protesn, Hi Fiber, §7.95
Bread. P.O. Box 26218, Trotwood, OH 45425

WORLLD'S GREATEST LASAGNE recipe plus frea gilt -
52 00 SASE : Shirloy s Natura! Croathons, BEGE Famweck Wy,
Duben, CA 34588

HOMETOWN PRecipes; Seafood Chowder. By Chosse
Dressing, $3.00 SASE: Homelown, Box 414, Salem, Ohio
44450

MAKE Your Dwn Dog Food Simple - Naturel -
Wholesome - Pracbeal. $3.00. Gobdan Sun Publications, Box
48EPM, Secane, PA 19018

BEST CODKIE RECIPE WORLDWIDE 35 Diana, Box
4715, Marina Del Ray, CA 80285,

WINEMANING, BEERMAKING, ETC.

BEERMAKING - WINEMAKING Catalog. Lowast Prces
BEERGEAR, Box 25093N, Lansing. Michigan 48903

WINEMAKING —BEERMAKING—GASOHOL. Froe Supply
Catalog. Yeast Eguipment Continental, Box 188PM.
Cassaiberry, FL 32707

Sannce Large Selection
Indapendence, Missoun 64053

Kraus, Box TESO-L

WINEMAKERS—BEERMAKERS: FREE ILLUSTRATED
CATALOG OF SUPPLIES. SEMPLEX, BOX 12276R,
MINMEAPOLES, MINMESOTA 55812-0276

WINE'BEER MAKING Cambog: BA&J Enterposes, 1845
South 19th. Springfedd, Wingis G270

WINEMAKERS—Beogarmakers Free Catalag. Low Prices.
Frie Recipes. Collar-M, Box X525, Seartse, WA 38133

BEERMAKERES ONLY! FREE CalalogMewsalatisr
William's, Box 2195MX, San Leandro. CA 94577

MAKE QUALITY BEER, Wina. Free calalog. Vikage Store,
Box C-51PM, Wesiport, MA 02780,

HOME BREWING/WIME rmaking lree calalog. Ambler
Woodsiove, Ambler, PA 19002

AMARETTO oassty make your oown wndder 53 par fifth with
pest iecapl 32, Tasco, Box 1488, Lacombe La. 10445

BARFAL . .. Make 81 Fascinaling PARTY DRINKS! 53 95
SRW, Box 1145PME, Vadparaisn, Indiana 46383

BURGLAR ALARMS & HOME
PROTECTION

ALARME Catalog: Complete Instrections And Parts
Home And Cars. CCTV, Telaphone Equspment. Only 51.00,
PO, Box 1504, Upland, CA 91786

AUTHENTIC BURGLAR ALARM DECALS - Limited
Supply Awailable From Manuiacterer - 3 1or §5.00. Normandy
Associgies. Box 5335, Somersat, N 08873

ALARM System Protects Ail Dooss And Windows Only
$109.55. Froe Calalog. Pelerzedl, Box S86A. Winter Park. FL
32780
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TIME MACHINE

75 YEARS AGO: August 1911

Big guns
In recognition of the military
potential of airplanes and di-
rigibles, the 1.5, Army and
Navy scheduled tests to de-
termine the feasibility of
shooting down the craft with
ground- or ship-mounted ar-
tillery. Only heavy artillery
wis scheduled for testing,
Three-inch guns fiving 150-
pound shells started the
tests. Planes were repre- |
sented by mammoth Kites
with dummies inside; dirig-
bles were large gas bags or
airships directed and steered
by seamen in small naval
vessels following them.

SOYEARS AGO: August 1936

Lifelike robot
This mechanical man, made
by a Berlin engineer, was
claimed to be the most natu-
ral appearing and manlike
ever comstructed. Complete
with a beard, the “remark-
ably realistic man-made
man” not only walked and
moved in a lifelike fashion,
but could speak, whistle and
sing. It even answered ques-
tions and obeyed spoken
commaniz. But, as the arti-
cle pointed out, it “would do
so even though its master
forgot to ask the questions or
give the commands,” making
it even more human,

Double-decked flyer
A fleet of 29 new flying
hoats, each handling 24 day-
time passengers with berths
for 16 was being built for
service  between  England
amnd Australia on Britain's

Imperial Airways. Each |
plane had a smoking com-
partment and promenade sa-
loon and was constructed
with two decks: the upper
one housing erew and mail,
| Each plane had four air-
| cooled supercharged en-
| gines, rated at 740 hp each.
* These supercharged engines
could propel the big aircraft
at speeds up to 200 mph.

Safe flying saucer
When 40 engineers pooled |
their know-how to make the
world's safest plane, the re-
sult wus the Rotavion XRE-62
{for experimental rotor, de-
sign 62). It was really two
craft in one: the saucer-
shaped fuselage contained
two sets of rotor blades, ca-
pable of lifting the Rotavion
vertically, or landing safely
with a dead engine. For
cruising, louvers at the top
and bottom of the duct closed
to provide an airfoil, and a
= rear-mounted prop pushed
the plane at 175 mph. It was
too expensive to build.

Giant airship’s flight
Inaugurating commercial air
service between the United
States and Germany, the
813-ft.-long zeppelin Hin-
denberg completed its first
Atlantic crossing. Bound-
trip fare on the airship was
$720. The Hindenberg later
crushed, halting passenger
airship traffic for 50 years.

\‘-m WHETL
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Quickest crash boat
Designed especially to res-
cue wrecked planes at sea, a
new high-speed erash boat
{left) built for the Navy com-
bined the functions of res-
cue, salvage and hospital
boat. The V-bottomed 48-
footer reached a speed of 45
mph in official tests. The
erash boat was fitted with a
bow-mounted derrick for se-
curing sinking planes, [t
even had a well-equipped
hospital below decks to sup-
ply medieal aid to persons it
would pick up, The 21-ton
boat was powered by four
F00-hp engines.

Baby tank provides small target |

While most tanks introduced
since World War 1 had em-
phazized firepower and im-
proved armor, a British sub-
compact design  took the
opposite tack. Light enough
to be carried by a helicopter,

thiz 2-man model featured a
compact car engine, alumi-
num armor and a reclining
driving position. Only 5 ft.
high, it made a difficult tar-
get. Light tanks are used by
the 1.5, Army today, P™
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HEAW-DIITY HARDBODY

THE NEW NISSAN HEAVY DUTY BIGGEST C.ﬁﬂﬁﬂ BOX. The cargo box
LONG BED. You work hard in a heavy-duty

job. You need a Hardbo

ependent front S-.JEDEHIE"FI New re
. Heavy-duty rear coils. Tough

Ext r:-hl“rju._, s for easy in and out Tough. St

THE NAME IS NISSAN

BELT
FTOURSELF
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Cam bridge

The generic priced cigarette
that puts flavor first!

.‘ C‘?'b

4

e
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| Cat Ve
Kings & 1005

€ Philip Morris Inc. 146

12 mg “tar’’ 0.9 mg nicotine av. per cigarette by FTC method.

Mfr. suggested ratail price.



7-Way Sport/Utility
Vehicle Shootout
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Megasound At Qa,

Highway Speed N
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