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~ “Fifty situps.
- Twenty pushups.
~ Ten laps.
- Shave.
Shower.

Speed Stick® protection.

That’s how | give
my business career
an extra edge.’
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You can create your own furnilure classics,
im the proud tradition of yesterday’s crafis-
men. It's easy with the Shopsmith® MARK V
— Amearica’s classic 5-in-1 woodworking
a5 ]

The MARK V gives you the full capabiities
of a table saw, vertical drill press. harizontal
boring machine, lathe and disc sander — in
one easy-to-use, precision uni

And the MARK V is the tool to stan with. ..
the system you grow with. Whether you're
ready o tackle simple repairs or
Chippendala classics, you'll find a full range
ol MARK V Accessories thal can make any
job easier.

The Shopsmith Diflerence

With Shopsmith you get a dedication to
woodworking, education. expandability of
your future needs, and buyer protection
Cur philosaphy is represented in the old-
fashionad vifdues of guality, value, pride and
crafismanship, virlues presant in our educa-
tional training and products

Your Special "Bonus”

Learn how the MARK V can halp you do
more projects more professionally. Send for
your FREE MARK V Information Kit today!
You'll see just how easy it is to make all
those projects you've been dreaming aboul
Included in this kit 1s “How To Determine
Your Best Power Tool Buy."

You'll also receive 3 FREE one-year
subscription ($6.00 value) to HANDS ON,
our Home Workshop Magazine packed with
project ideas and helplul tips. You are under
no obligation. So mail your card today!

Phone Toll Free: 1-800-228-3390
In Nebraska: 1-800-642-8788

The Home Workshop Gompany

6640 Foe Avenua
Dayton, Ohio 45414-2581

Cruality woodworking tools made n the LS A

SShopsmilh. inc | ¥8d
Shopsmilv® i a regestored bademark of Shapsmith, inc

i g

O YES! Pieazse sena me a Frea

! MARK VInformation Kit including the
| informative booklet "How To

l Determine Your Best Power Tool Buy™
And enter my name for a FREE one-
year subscription to HANDS ON
magazine. | understand | am under no
obligation

Mame
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State Zip
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IT TAKES A STRESS-TESTED OIL TO PROTECT YOU
A HUNDRED MILES FROM NOWHERE.

Protect your hard-working RV engine with the oil that can stand
the strain.

When you and your family fravel 1o out-of-the-way places, your RV is
often the anly lifeline you have. In many cases, an RV engine is under as
much stress as a race car. And there's no pit crew to help it you break down
g hundred miles from nowhere. That's why you need a motor oil that wen't
let you down. And that's why Pennzoil GT Performance has been stress-
tested and formulated in SAE 20W-50 and 20W-40 weights. Special
weights for fough protection.

A multi-viscosity oil like Pennzoil GT Peformance is necessary for quick
fluidity at startup. Pennzoil GT Performance pmwdum resistance fo
heat build-up, due to hot driving conditions, superior
Pennzoil GT Pednnnu

Supreme Qlfdl'm

[ g |L
FE"A_%U

Sate Lubricat®;

HIGH TECHNOLOGY _
QUALITY PENNZOIL
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TAKE ADVANTAGE

of all the movie, sports, and specialty
channels that other people have to
pay for through cable subscription. Al
of that and much, much more; chil-
drens’, adult, religious, music, athnic,
foreign and public programming. In
all thera are well over 100 channels
of more program variety than you
have ever dreamed of.

TAKE ADVANTAGE

EDITOR'S
NOTES

we read that former
FPresident Jimmy Carter

had made four chairs that sold
for $41,000—that's $10,250
apiece—we figured he knew
something we didn't. Espe-
cially since we sometimes
have a tough time giving
away homemade things. As it
turned out, the $41,000 was
paid at a benefit auction. [t

may be worth that much to S T .

A : eut a tree and start making chairs,
say your chairs were made by o tions ¢ weil make a ot of them. This stack of
a former president of the Unit-  parts awaits assembly by Jimmy Carter.

ed States. President Carter,

iy 0 Dl

of these fantastically low prices | we learned. has been a woodwaorker from the time he was a boy on the
brought to you from the first national
home satelite compaony. Satellite re-
ception systems are becoming very
popular in the US. but most people
are paying artificially high prices be-
couse they buy through companies
that con't afford huge volume dis-

counts,

TAKE ADVANTAGE

of this complete, high quality, full
fledged satellite system. The Valscot
system is not a cheapy rool-top imita-
tion, it's the real thing. This system
Includes a ¢ foot parabolic antenna
(lorge encugh to receive all 17 satek | Our Future (William Morrow. $17.95). A book review in The Wall Street
lites over the continental US), a top
quality signal receiver, a polarity con-
trol, and a high power, low noise
ampiifier. This is not o Kit, it is a fully
manutactured sateliite system ready | dropped by our office. he was on the way 1o a conference about moon
to install and enjoy after just a few | pacag hyilt by NASA. That's macro-thinking. . . . Those new cellular
hours hook-up ftime. The Valscot
satellite systemn is manufactured and
warranteed for live years by Ross
Electronics, a leading manufacturer
in the satelite industry.

ikl

of this offer and order your satellite
system now for

ONLY

394995

call or mail your order in fo:

Valscot Enterprises

1-916-527-59460
PO.Box O
Red 3uff, CA #6080 L

family farm. He's still a "down-home” type, affirms Science Editor Dennis
Eskow, who says that the ex-president answers his own phone (if you
know the number to call}. He builds well, too. In the living room of their
Plains. Ga., home, the Carters still use a couch he made 30 years ago,
Without the burdens of the White House, Mr. Carter now finds time to tum
out a veritable assembly line of chairs. After all, if you cut a tree in your

| back yard, you might as well use all the wood. For instructions on

handcrafting a hickory chair in the Carter manner, see Jimmy Carter,
Craftsman (page 73). . . . At some future time, when we're up to our necks
in neighbors and there's no uninhabited island to escape to, we'll thank
Frank P. Davidson for his vision of Life On Artificial Islands (page 76)
Davidson thinks big. Macro. you might say. He's the author of the new
book Macro: A Clear Vision OFf How Science And Technology Will Shape

Journal pretty well summed it up: "In Praise of Building Big." Man-made
islands are just one of the large-scale public works—or macro-engineering
enterprises—that he feels are praiseworthy endeavors, When he last

phones—the kind you carry around in your car—have reached a new state
of miniaturization. There's one now that can be carried in your hand (just
as the man is doing in the photo), enabling you to have telephone
conversations anywhere the cellu-
lar system exists. For an update on
mobile phones, see Phones On The
Golpage 92). PM's new art director,
John Johanek, took advantage of
the telephone photo session to be
introduced to PM readers. John
came to PM from New Shelter,
where he was art director, He's a
graduate of the Kendall School of |
Design in Grand Bapids, Mich.

PM's new art director [second from left) a\ !
casts a quizzical eye at the newest model of ’

go-anywhere cellular telephones.
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You'd think we'd have left well enough alone.

DURACELL® batteries are, after all,
famous for their long life.

At Duracell, however, well enough isn't
quite good enough.
So over the years, we've kept trving to
- find ways to improve them.
: The result: Today's
DURACELL batteries
last up to 20 percent
longer than the ones we
made just three years ago.

And we'll go right on
improving them.

Because on that score,
we have a one-track mind.

ih Paiteary

a139vENa
A13dvdNa
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LETTERS

TO THE EDITOR

Another lost-

m-ice mystery

I was fascinated by your story about
the World War I fighters buried in
Greenland's icecap (The Lost Squad-
ron, page 78, May '84). It reminded me
of another lost-in-ice mystery that you
may know something about.

Whatever became of the mammoth
vehicle that was built to accompany
Admiral Byrd's expedition to Antarcti-
ca in 19407

It was called the Snow Cruiser and
was supposed to be a giant mobile
research laboratory able to roam over
the ice for thousands of miles, carrying
scientists in comfort,

If they can dig planes out of the ice in
Greenland, is there any chance they'll
ever find the Snow Cruiser?

KAY PHOBST
JEFFERSON, WIS,

According o the Goodyear Tire &
| Rubber Co., which made the huge 10-
| foot-diameter tires for the vehicle it
was abandoned in Antarctica at the
start of World War IT and is still there. In
18969, Dr. Thomas Poulter, designer of

OBSERVATION SKI PLANE
CARRIED ON ROCHF

MAST
x\.
FoOD
STORAGE SPARE

I i
TN 250-HP RETRACTAI
SHOP DIESEL | Tanks DECKE uErHE?:G e
ENGINES GALLEY AND BLINKS
DARKROCH

Lost monster: Byrd's vaunted Snow Crulser
was 56 feet long, carried a crew of four and
even ked a plane for aerial explo-
ration. It an unrefueled r of 5,000
miles and stocked food for a year.
The ingenious use of alternately retr
wheels enabled it to slide across 15-foot-
wide ice crevasses on its belly.

the Snow Cruiser. reported having lo-
cated it near Byrd's Little America base
camp under what was then 12 feer of

ice. So far as is known today, however,
no recovery arnempt has been made or
s planned, |

Automated gate
Some time ago a friend of mine wrote
to you about his use of a modified
garage-door opener to operate a sliding
gate (Letters, page 6. June '82). He was
swamped with requests for information
on how to do it
For those who are interested, we
now have plans available that show
how to make the modification. They're
$10 postpaid from E. T. Horizons, Box
1323, Lancaster, Calif. 83534,
EUGENE L TIEDE
LANCASTER, CALIF

That was no Trans Am

Your otherwise excellent story New
Life For Your Old Car (page 108, May
‘84) contained a glaring error. The red
convertible identified as a '69 Trans
Am is neither a Trans Am nor a '68. It's
a ‘68 Firebird 400,
PALIL DAVID
CLARESTORN, MICH

If that convertible really were a "'69
Trans Am, it would be worth big bucks

today. In 1969, there were 11.657

Firebird convertibles built. but only
eight of them were Trans Ams!

J. W. EMITH

AKROM, (HHI0

All '69 Trans Arms were white with
blue trim. That's how you can spot
them. Only three are known to exist.

MICHAEL M. TKACH
WILKES-BARRE. PA

The caris, indeed, a "68 Firebird 400,
It must have been wishful thinking that
led our caption writer to mistake it for a
‘68 Trans Am.

Strikeout

Your article Science Goes To Bat (page
71. May '84) mentioned the rehabilita-
tion of Jim Bibby and Don Robinson of
the Pittsburgh Pirates, but incorrectly
credited the facility where these play-
ers were treated. They were operated
on by Dr. Jack Failla, Medical Director
of the North Hills Sportsmedicine Cen-
ter in Pittsburgh. After surgery. they

underwent rehabilitation under my
care as Director of Sportsmedicine.

STEVEN A. DICKOFF, LFT, ATC. MS

NORTH HILLS SPORTSMEDICINE CENTER

FITTERUHRGH

Defying gravity?

| don't quite understand what holds up
your “gravity” bookshelves (4 Handy
Home Accessories, page 102, Apr. '84).
| realize that weight on the shelves
keeps the uprights pressed against the
wall, but what keeps the uprights from
shifting sideways?

The shelves look like a house of cards
about to topple. And what happens if an
earthquake strikes?

F. H. CARROLL
HERNDON, VA

The shelves are notched to fit around
the upright posts, locking them into a
rigid structure that can’t shift sideways.
In earthquake-prone areas. the tops of
the uprnights should be fastened to the
wall or conventional bookcase con-
struction should be used instead. ™™

8
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What Copper
adc*s to our plug.
iIf 3

a

It takes more than copper to
make a superior spark plug.

The key to premium perform-
ance lies in the spark plug's
insulator nose. Quite simply, the
longer the nose, the better the foul-
ing protection.

Had we added only copper to
Copper Plus® we could have
lengthened our insulator nose by
only 25%.

!

T el R
.:-H"""‘- v
T

S

But we added more than copper.
We added a high conductivity
nickel alloy electrode, a wide base
insulator and Thermal Bonding,.

Together with copper, these
features allowed us to lengthen our
insulator nose by 100%.

What copper adds to our plug is
a superior heat range. What Copper
Plus adds is superior performance.
That's why it's the only spark plug

| iﬁ .

What the Plus
adds to our plug.

T S P b

.

backed with a money-back Per-

formance Guarantee?
*(ffer ends December 31, 1984, Aviation and
indusirial plugs excephed.

NOTHING
SPARKS
LIKE A
CHAMPION

© 1984 Champion Spark Plug Company
Toledo, OH 43661




BILL HARTFORD

IMPORTS &
MOTORSPORTS

Le Car nouveau

The second-generation Renault Le Car: The new Laureate has a tough act to follow.

One of the most successful cars ever
made is about to be replaced. After 12
glorious years as the No. 1 model sold
in France, the Renault 5, as it’s known
there, will become the Laureate and
will be completely reworked. The four-
cylinder engine will finally get an east-
west installation, ending the quirky
intrusion of the longitudinal arrange-

ment between driver and passenger.
The new body, a lot more contempo-
rary, will be 1.2 in. longer than the 5,
and 3.5 in. wider. When the 5 came
here in 1975 (see Driving The Renault
5 page 124, Jan. '76). before it got the
Le Car name. we were charmed by its
high Personality Quotient. We're anx-
ious to see if the Laureate has it. too.

' Cars of the world

Nowaonder the Gabbiano was chosen o
be shown on the cover of World Cars
18984, The Renault-inspired, ltal De-
sign. gull-wing prototype is one of the
most striking cars to come along in
guite awhile. You'll see more of it in the
"Special Bodies" section of World Cars, |
along with other designs from studios |
like Bertone, Ghia, Pininfarina and Zu-
gato. Other special sections in this 439-
page reference include a wrap-up of the
‘83 Grand Prix season, reports on world
auto production and "
—always the heart of &
the big annual—a
country-by-country
(35 in all) compila-
tion of more than
1.000 current mod-
els. World Cars 1984
can be ordered from [§
Herald Books, Box
17, Pelham, N.Y.
10803

Corvette under the skin

This Bertone design is too new to be
included in Waorld Cars 1884, but it'll
certainly get prominent display next
year. The Italian coachbuilder's Ra-
marre idea car is done on a Corvetie

chassis, but is not a Chevrolet project
and can be said to bear no resemblance
to the Vette. Wheelbase is the same,
but overall length is 13 in. shorter
Three ideas are explored in the de-
sign: doors that slide forward on tracks

Ramarro Is bullt on
Corvette

i

Ramarro’s doors open by sliding forward.

(hinged doors on two-door coupes have
to be wide and are especially clumsy in
parking lots). a one-piece, spiderlike
front seat for driver and passenger and
an automatic transmission switch on
the dash for selecting vour gears. It's
unfikely it'll ever be produced, but with |
its sliding doors, the Ramarro is the car
| would want to park next to at the
supermarket.

Bimmer vs. Benz

Ford and Chevy owners don’'t go at it
much anymore. That type of alleglance
is a thing of the past. as car buyers open
their minds to a whole range of choices,
both foreign and domestic. In Germa-
ny, however, where driving is a passion
and choice of car a solemn vow, one
great rivalry is very much alive: Mer-
cedes-Benz vs. Bayerische Motoren
Werke. Both manufacturers have re-
cently had sizzling performers for R&D
and racetrack —M-B with the C-111

10

and BMW with the M-1—but the face-
off in early 'B5 will be on the street. A
new car in the 5-Series, the M535i, will
be ready. BMW hopes. to keep the
faithful who may have been tempt-
ed by the 16-valve Mercedes
180. The power
struggle will

be waged on
two fronts:
from standing
start o 60 mph
and top speed.

The competitors will hit 60 in about 7
seconds, and top out between 140 and
150 mph. Stand back,

BANY M535] will soon face M-B 190 E 2.3-16. |
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It comes with
2.CoNScience.

Honda has always made good cars. Our new program will help to resolve
People love them. But with any loved one,  product-related questions about your
things can sometimes get emotional. Honda. This program is free. Just ask at

Honda understands. And on ourown  any Honda dealer fora booklet containing
we have set up a third-party arbitration more information.
program with the Better Business Bureau Or call 800-521-1613. You see, Honda

to give you an extra voice, if you need it.  wants you and your Honda to have a long
But please talk with your dealer first.  and happy relationship. It’s only right.
And follow the problem-solving procedure

described in your owner’s manual. HONDA
m P Ao Hbesdd Sewn § L G



PRESENTING

[TS ONLY A CIGARETTE
LIKE STEINWAY IS ONLY A PIANQO.

Warning: The Surgeon General Has Determined STEINWAY® is 2 trademark of Steimway & Sons
That Cigarette Smoking Is Dangerous to Your Health which does not make or license STERLING® Cigarenes.

12 mg. "tar”, LO mg. mcotine av. per cigarette by FIC method.







NORMAN BECKER, PE.

HOMEOWNERS’

CLINIC

Static electricity is a problem at our
house, My wife tries to use additives in
the washing machine and dryer to
control it, but it doesn't help. Every
time | put on a sweater and take it off—
especially the latter—I can hear crack-
ling. The problern is the worst in the
bedroom upstairs. Just walking across
the carpeting. I can pick up static elec-
tricity in my socks. [t even seems (o be
in the air. floating or hanging there.
What can be done about this?—Alan
Siegel, East Greenbush, N.Y.

Static electricity in the house is usu-
ally more of a problem in the winter.
when the relative humidity is very low,

Static electricity a shocking problem

than in the summer when the hurmidity
is high. This is a clue to how you can
minimize the problem.

Static electricity is the buildup of an
electrical charge brought about by rub-
bing two dissimilar nonconducting ma-
terials together. Moist air is a better
conductor than dry air and, as such,
helps dissipate the charge before it
becomes noticeable.

According to a Scandinavian new-
technology magazine—in an article on
Danish heating. ventilating. air condi-
tioning and energy technology—stud-
ies have shown that in order to prevent
static shock in rooms with carpets of

wool, nylon. and some other synthetic
fibers. the relative humidity should be
higher than 40 or 50 percent. For
carpets of cotton and sisal. the relative
humidity should be higher than 30 or
35 percent.

Some manufacturers have intro-
duced conducting fibers in the carpet to
minimize the problem. One such exam-
ple is Monsanto's Ultron line, In addi-
tion. there are products on the market
such as Static Guard from the Alberto
Culver Co., Melrose Park. [Il.. which can
be sprayed onto a sweater or other
article of clothing to eliminate static
cling. Static Guard is available at your
local supermarket. A G-oz. spray can
costs about $2.50.

Moss on roofs

Our house. covered by asphalt shin-
gles, is shaded by three large oak trees.
In the winter rainy secason, Imoss ap-
pears between the separations in the
adjacent shingles. A very thick growth
of moss appears on the north and west
sides of the roof. During a rain, muois-
ture pozes up under the shingles lifted
by the moss and leaks down into the
house. Last summer | scraped off all the
maoss and glued the edges of the shin-
gles down with roofing cement, How-
ever. this winter the moss quickly re-
formed and the roof is leaking again. Is
there any way to keep the moss from

COPPER W/IRE COPPER
1

INSTALL
BRASS SCREVW
EYE IN'WOOD

The corrosive leaching of copper wires
stretched horlzontally across a roof at inter-
vals should provide some moss control.

reforming? | certainly do not want to
cut down thiree beautifil old cak trees,
If the house is rerocfed, will the prob-
lem recur?—M, Frank Collen, Walnut
Creek, Calif.

If moss exists as a thin layer on the
shingles. it can be removed by wetting
down the shingles with a copper sulfate
solution (/4 to 'f: ounce per 10 gallons
of water) or a zinc chleride solution (10-
percent zinc chloride and 90-percent
water), Copper sulfate has a good resid-
ual effect

The chemical can damage shrubbery
and is corrosive 1o metal. Therefore, be
careful with the overflow and make
sure that gutters and downspouts are
clean before you start, After treatment,
flush them thoroughly, When moss
exists in clusters. it should be scraped
off by hand. then treated as described
above

Numerous chemical solutions are
available in nurseries and garden sup-
ply stores for use on roofs to kill moss.
One such product, called De-Moss, is
made by Safer Agro-Chem Inc., 728
Center 5t, Box 550, Lewiston, N.Y.
14092, It comes in a 32-0z. container,
costs about $13 and covers a 500-sq.-ft.
area. Regardless of which chemical you
use, follow directions carefully.

According to the Washington State
Cooperative Extension, copper or gal-
vanized ridges on a roof are often
effective in keeping moss under control
for about 10 ft. down from the ridge. Ifa
copper wire is stretched horizontally
across a roof, the corrosive leaching of
the copper should also provide moss
contral for about 4 to 6 ft. down. The

Cooperative Extension publishes an ex-
cellent brochure about moss on roofs,
Write King County Cooperative Exten-
sion. 312 Smith Tower, Seattle. Wash.
98104, for KCH-1 Moss On Roofs.

Removing graffiti
Louie Labasse. Luling. La.. writes 1o
inquire if we have heard of a certain
graffiti remover for cement and brick.
Louie, | haven't heard of that one, but
you can send a stamped. self-ad-
dressed envelope to Indiana Limestone
Institute of America Inc., Suite 400,
Stone City Bank Bldg.. Bedford. Ind.
47421. They'll send you LI Technote,
“Graffiti Resistant Coatings” and ILI
Technote [ "'Graffin Removers,”

Aluminum siding update

In "Cleaning Aluminum Siding”
{Homeowner's Clinic. page 32, May
‘84), we inadvertently suggested that
cleaning aluminum siding should pro-
ceed from top to bottom. Heavily soiled
walls should be cleaned from the bot-
tom up. This keeps hard-to-remove
dirty streaks from running down the
wall. Soilax. a cleanser for use on walls.
not siding, was also misidentified. P

Do you have a horme-maintenance or repair problem?
Send it o Homeowners' Clime, Popular Mechamics,
224 West 57th 5., New York NY. 10018 Leters
camnol be answered individually, but poblems of
wide interest will be discussed in the oolumn. For
maore home-repair and maintenance help. ger PM's
Home Care Guide, $4.95 postpaid. Send your onde(s)
o Fopular Mochanics. Fow 10714, Radio Ciry Station,
New Yok, NY. 10007
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Weather Screen"ges your home extra protection
because it screens ouf the weafhen

Waather Screen achually repels watet

Olympic Weather Screen Oil Stain has lin- WeatherScreen helps presenve
seed oll and additives that penetrate wood : the beauty of wood. Because exira-
protection Weather Screen T

and actually repel water _
So your home gets the protection it needs RS SCTEEPHS out the
against the ravages of the weather L ST OLYM P
: Hh huva the inside on outside protection.




RAY HILL

ALL

OUTDOORS

The take-it-with-you bike

Folding bicycles have been around al-
most as long as the bicycle itself. But
the Hon Convertible folds down intoa 9
X 18 X 28-inch, 28-pound package and
even slips into a nylon zipper bag.
That's the smallest compact folding
bike yet. You can pack up or set up the
bike in aboul one minute using quick-
release fasteners that stay attached o
the bike so you can't lose them.

Riding and braking characteristics on
this three-speeder are very good for a
foldaway. with no evidence of wobbling
or instability. The adjustable handle-
bars and seat accommodate riders from
4-foot. B-inches to 6-foot-6. The Hon
Convertible comes with a luggage rack
and a flip-up caster wheel that provides
stability during setup or for wheeling
the bike around in its folded-up mode.

Price of the bike is $350. plus another
$24.95 for the optional carry bag. The
manufacturer is Hon Corp. Internation-
al, 1526 West Winton Ave., Hayward,
Calif. 94545, (415) BR7-8750.

No-buttons walkie-talkie

Now it's the walkie-talkie's turn to be
caught up in the electronic revolution.
No longer the bulky piece of equipment
that brought in reinforcements to be-
leagered troops in Warld War Il movies,
and a lot more sophisticated than the
toy quality models around, the newest
units are typified by General Electric's

1
|

GE walkle-talkle Is a volce-actuated unit.
[
| Voice 1 model, which costs $39.95.

The GE voice-actuated walkie-talkie
comes with a headset and attached
boom-type mike for hands-free com-
munication—perfect for activities such
as bike riding. The lightweight power-

pack clips to your belt or fits in a shirt

pocket. You can override the voice
actuation with a manual push-to-talk
button if you want to call for reinforce-
ments the way John Wayne did.

Row your board

Row your sailboard? Well it's more
work than using wind power, but think
of the exercise and fun you can have.
The Onboard Sliding Feet Rower is a
20-pound rowing system that attaches
to your sailboard in minutes without
any tools, and without any alterations.
Because the $400 conversion retains all
the advantages of the sailboard, it's
stable and easily rightable. Used with
O-foot. 9-inch sculls. which aren't in-
cluded. you can row at speeds 1o 7
knots. It's from Onboard Products, 959
Main St. Amesbury, Mass. 01913,

When Robert Benchley said that watch-
ing a sailboat race was like watching
grass grow, he wasn't talking about fast
catarmarans that can rip through water
at a very respectable clip, If you'd like
to see a catamaran race, you'll have
ample opportunity in the coming
months. The Canadian Mational Cham-
pionships will be on Lake Winnipeg
July 29 to 31; the Hobie 18 U.S. Nation-
als at Corpus Christi, Tex., Sept. 18 to
24: the 16's at St. Petersburg Beach.
Fla., Oct. 2 to 8. Closing the champion-
ship season will be the Hobie 14 Nation-
als in Ventura, Calif., Oct. 31 to Nowv. 4.
For a list of events, write the World
Hobie Class Assn., 4925 East Ocean-
side Blvd., Oceanside, Calif. 920586,

New ultralight

The Ultra-Aire by Pinaire Engineering

offers a standard canard configuration

along with some interesting innova-

tions. Most apparent is the sealed wing

fin design used to mount the rudders

and increase lift by blocking wvortex

generation over the tips. The fin also

improves handling in crosswinds. [

The main landing gear tube uses
axially aligned fiberglass, which is
stronger and rmore resilient than fiber-
glass inserts or crosshatch cloth com- |
posite. The tube- and Dacron-con-
structed craft uses a 35-hp Cuwna‘
pusher engine with a 1.96-to-1 beli-
driven speed reduction, Setting up and
tearing down is a one-man operation
that takes 20 minutes.

The Ultra-Aire is available ready to
fly for §7.950. A complete kit costs
$5.8985. Separately, the basic compo- ‘
nents cost $3.875. Contact Pinaire En-
gineering Inc., Box B232, Evansville,
Ind.. 47715. or call (812) 477-98158. PM

&
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Black s Decker,

POWER TOOLS

OFFICIAL
SUPPLIER

For 99 years she's extended her torch of freedom
to those who needed it most, But age, climate, and the
wear and tear of billions of footsteps have weakened
her. Now it's our turn to stretch out a helping hand.

Black & Decker has joined with millions of Amer- LIRERTY
icans to fund the restoration of the Statue of Liberty. [1886-1986
But money isn't all we're giving. As a leading manu-
facturer of power tools, we're also donating our time, experience,
and a whole line of tools to keep Miss Liberty strong.

You can help. For each selected Black & Decker profes-
sional tool you buy through September 1984, well add %5 w
the restoration fund in your name. See vour local Black &
Decker distributor or dealer for the details. Give this grear lady
the helping hand she needs. Get the tools built to give you the
helping hand you need

BUILTLIKEA BLACK & DECKER.




MORT SCHULTZ
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Discovery of recovery
William Grussinger of Glen Head, N.Y.,
believes that removing the coolant recov-
ery tank from a wehicle, or keeping it dry,
eventually causes corrosion that plugs the
radiator. | agree with him. Here's the way
Bill tells it:

A year ago, | drained the recovery tank
dry because it was cracked and losing
coolant. The other day, 1 rmomoved the
radiator cap for the first time since then to
drain and clean the cooling system. [ found
the radiator filled with corrosion.

“"Fearing a severe blockage, | added a
can of radiator flush and drove the car for

Iast
resort, [ filled the recovery tank with water
and drove the car hard for a mile or two.
Then I fAlushed the cooling system, filled
and flushed it again. That did it. The

POPULAR MECHANICS & ALIGLAT 1984







CAR CLINIC
{Continued from page 18)

to John Personette, Manager of Owner
Relations, Chrysler Corp., 26001 Law
rence Ave., Centerline, Mich. 48015, I
the final answer is no, I'm afraid it's the
end of the line. But if you decide to go
ahead on your own and have the bump
er replated (it's anodized aluminum) by
a body shop, the cost will be about
$250. A new bumper costs $350

Water torture

Ar 52 000 miles. the tubes of the pulse
valve assembly in my 1881 Pontiac
T1000 rusted through, When I took th
valve off the engine. I found it fGll
with water. Two dealers ['ve spoken |
with dorn’t know wnat causes water [o
buitd up in the valve. Do vou? A new

[z4}

assembly cost me $123. I'd like o

pratect my  investment—Don Wil f

liams. Cleveland tion works:
For those who aren't familiar with

the GM pulse air system, it's used on
many four- and six-cylinder engines to
inject air into exhaust ports, so gases
are burned in the exhaust manifold
before they entér the
This reduces levels of hydrocarbons

it

tem (1

exhause pipe
cContamns

and carbon monoxide valve is
The pulse air system—Iits complete | exhaust
rusted

name is pulse air injection reaclor sys-

Hnw toTow WithTo

Hitches differ. The wrong one
‘tear out. Hiteh World provides:
needs, using top brands like Draw-Tite and Reese_Each
hitch has a nationwide warranty, good as long as you
own your tow vehicle.

2. ATRANSMISSION COOLER.
Towing with a downsized car causes
heat build-up in the transmission. That
can burn the transmission’s fluid and
shorten its life. Hitch World selects and
lnstalls a transmission cooler, like Hayden, that extends
the transmission’s life by releasing the
towing-caused heat.

Registered mail

There may ba some confusion over how to
' have new tires registered with tire manu-
| facturers.
| hawve your parchase on file in case the tires
| you buy are recalled. Here's how registra-

If you buy tires from a dealership that's
owned or controlled by a tire manufactur-
er, you don’t have to do anything. Just

n cause body damage, c
hitch to fit your towing

at your I.I-HI." Center

make sure the salesperson writes your
name, address and the identification num-
bers of the tires you buy on a registration
form.

Howewer, if you buy tires from an inde-
pendent dealer, he records data on a
posteard, but will give it 10 you to mail,
Make sure to fill in your pan of the card
and mail it (use a 13-cent stamp).

The purpose of registration is o

*AlR—has a main valve which As the engine fires, it creates a
four check valves. One check | pulsating pressure in the exhaust poris
connected by a tube o each | When the exhaust valve is closed, pres
port. These are the tubes that | sure is negative in that port, and fresh

check valve

is dray hrough the

"'vscar

_and save up to 15 at Hitch Worl

e lite r
smﬂm. mmwﬁ?u s air litts or E'm
Monroe and Hellwig, that give your tow vehicie added
frame support, and reduce suspension and tire wear.
NOW SAVE UP TO S15
This ad is good for §5 off the price of a hitch, a
transmission cooler, and a suspension system
(515 maximum discount, offer expires 12/31/84).
It's all at your nearest Hitch World. Look in the White
Pages under U-Haul Centers. Write for a FREE
HITCH GUIDE: HITCH WORLD, Dept PM,
PO. Box 21803, Phoenix, AZ 85306




into the exhaust port, where it mixes
with the hot exhaust gases 1o permit
oxidation.

What causes water buildup inside the
PAIR valve? The interaction of hot and
cold that results in condensation. This
water drips into the tubes as the check
valves operate and causes the tubes to
rust. 1 bet if yvou took the PAIR valve
apart, you'd find rusted check valves.
oo,

Originally, valves and tubes were
made of regular steel. The newer PAIR
valve and tubes are stainless. Although
water will still collect, the parts won't
rust

The warranty period for replacing |

rusted PAIR parts is five years or
50,000 miles. Although you exceed this
by 2.000 miles, Don. get in touch with
the local GM Zone Office (see your
owner's manual) and present your
case. There's a chance you'll get your
£123 back

Race car
It currently takes five minutes, winter
or summer, formy 1981 Chevy Citation
four-cylinder engine to idle down after
it's started first thing in the morning, or
at other times when the engine’s cold.
A dealer has told me it's characteristic
for this car. Is he right?>—J.C. Hare,
Namrows, Va

The Citation engine—indeed. any
engine—will race as it warms up if one

SERVICE TIPS
® Owmers of Chrysler-built 1984 Con-
quests with limited-slip differentials
should note that the lubricant recom-
mended in the owner's and service man-
uals may not be available, If this is the
case, use Mopar Hypoid Lubricant (part
No. 4318058) to fill the gear case, then
add a 4-ounce container of Mopar Hypoid
Gear Additive (No. 4318080).
® Loose nylon screens on the undersides
of rear speakers in 1983-"84 Honda Fre-
ludes and 1984 Accords can cause huzz-
ing. Take off the speaker covers and
remove the screens.
® Some 1984 Ford Escorts and Lynxes
with power doorlocks built early in the
production run may be difficult to unlock
using the key or may be stubborn when
using the power switch. A dealer can tell
you if the car needs a door
latch actuator (part No. E4FZ-T4218A-
428 for the right-hand side; No. E4FZ-
T4218A43-A for the left-hand sida).
B If your 1960-°84 GM wehicle is
equipped with a Chevrolet-made small
block V8 or 90° V& (200- or 229-cu-in.)
engine and it has & rocker cover oil leak
you can't stop, here’s encouraging naws.
Newly released Viton rocker cover gas-
kets and hardware that GM assures us
will do the job are available. Use part Nao.
14082319 to order your new gaskets for
280" VB. For a VB, use No. 14082322. To
clamp the cover tightly into place, get a
reinforcement bracket (No. 14082321)
and hold-down belt (No. B4323630).
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or more adjustments are off-base.
These are fast idle, choke coil lever,
fast-idle cam and choke-rod relation,
and wacuurn break. Before checking
any adjustments, buy a can of carbure-
tor cleaner and give the choke shaft and
linkage a thorough washing, A tooth-
brush saturated with cleaner does won-
ders when you apply it w those parts.

If a thorough cleaning of the choke
and fast-idle mechanism does not solve
the problem, inspect the carb to make
sure all vacuum hoses.are connected
and in good condition. Make sure the
vacuum break shaft is fully extended
with the engine off and retracts when

the engine is started. If it fails to per-
form this way, replace the vacuum
break

If the vacuum break checks out okay,
you'll have to check the previously
mentioned adjustments. A choke valve
angle gauge and a service manual are
needed for these somewhat complicat-
ed adjustments. If you don't have
these, find a mechanic who does. M

DO YOU HAVE A CAR PROBLEM?
Tsi ask Mort abowr if Send yowr ceaestows B0 fhe
Car Clinne. Popular Mechanies, 224 Wese 57l St
Newy York NY 10008 While e cansor
answered inoividually, profdems that are of g
irstrest will bo chscussed i the

onfurnn

DOUBLE-H BOOTS
By Richland Shoe Company
30 N. 3rd Street, Womelsdorf, Pa. 19567

Division of H. H. Brown Shoe Co. Inc
Since 1883

THE HANDS AT THE DOUBLE-H MAKE BETTER BOOTS.
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l HOW BF GOODRICH
MAKES SPORTS COUPES PERFORM:

THE INNOVATIVE RADIAL T/A 60H.

P i
-!". -
F

/

The Radial T/A* 60H—and
Radial T/A* 70H—were designed
specifically for outstanding car
performance, Professional test drivers
recently tested the Radial T/A 60Hon
1 unmodified foreign sports coupe

BrGOODRICH /M oroire

B ——




The speed-rated Radial TA 60H and o
Radial TA 70H are engineered with
advanced malerials and ff:‘-_hhljnl:h.'.'!'.'
A, Epecial tread rubber compound
promotes Cu:SfQI]ﬂl”u fraction
E Fjgh void-to-rubber ratio reduces
hydroplaning for superb we!
traciion
C Computeroptimized tread design
offers excellent handling.
D High-modulus bead fillers help
generate quick steering response

The BFGoodrich Radial T/A 60H and
Radicl TAA 70H—o combination of
advanced handling characteristics
der ived from the '.'f:::-n'l:f recognized

Comp T4, raised white letter styling
and the European H speed-rating,
These unique tires are designed 1o
make sports coupes perform.

When equipped with the
Radial T-A 60H, the test vehicle
genercted as much as (L7985 gs during
lateral acceleration under dry road
conditions. 60 {o 0 mph dry stopping
dislance was as laow as 1473 feel. And
the test car ay !.--\.,;L.TE"L..: 1:29.53 seconds to
complete a difficult 2.0 mile, 9-turn
rogd course: an impressive iap time
rtributable to the predictability ond
control of the Radial TZA 60H at the
limit of adhesion

WE MAKE CARS PERFORM



DANIEL CHARLES ROSS

DETROIT

LISTENING POST

The first amphibious vehicle since the
Amphicar will find its way into the
United States via ASC (formerly Ameri-
can Sunroof Corp.) and Rheinauer Ma-
chinen-und Armmaturenbau  GmbH
(RMA). The four-seat aluminum Am-
phi-Ranger 2800 SR is pictured here.
ASC, perhaps the nation's foremost
aftermarket design and fabrication
house, has turned out projects like the
Mustang convertible and much of the
original design of the Cadillac Eldorado
Biarritz.

The Amphi-Ranger is an outgrowth
of the German Trippelschen SGE swim-
mer of World War Il vintage. RMA
claims the Amphi-Banger can hit the
water with no decrease in road speed.
The propeller shaft extends from a
cavity in the body by an electric motor
and, in aquatic duty, the driver can run
through the gears just like on land. The
underside. or hull, is a seamless alumi-
num sheet enclosing the complete un-
derbody, eliminating the need for off-
road skid plates or sealing rmechanicals
from exposure to water. RMA claims
the vehicle is water-. mud-, sandstorm-
and insect-proof,

U5, versions will be powered by a

C’mon in—the water’s great!

Ford 2.8-liter V6 with a twin-choke
carburetor pumping premium unlead-
ed fuel, producing 135 hp at 5.200 rpm,
It should reach the RMA-claimed 75
mph on terra firma since its estimated
GVW is just aver 1,000 pounds.

Power is transmitted to the 5.5 16-
inch road wheels via a manual gearbox,
with four forward gears and one re-
verse each for on-road and off. Steering
is rack and pinion, brakes four-corner
disc, and suspension fully independent.

Watch future issues for a complete
Firsthand Report.

Aluminum-body Amphi-Ranger dashes from pavement to pond without a slowdown.

Ford ad flap

Seen the Ford ads claiming that their
Thunderbird Turbo Coupe is faster
around a handling course than BMW's
twice-as-costly 633CSi? If not. you bet-
ter look quickly, because Ford has with-
drawn the campaign. In an out-of-court
settlernent, Ford promised to stop the
ads and thereby not offend the folks
who also happen to supply Turbodiesel
Sixes for the Continental Mark VIL
The controversy began when Ford
publicized the results of a comparison
test conducted by the editors of Carand
Driver magazine at the request of Ford.
Ford vermed the T-bird as "the winner'”
on the basis of 1.0-second-per-lap
quicker time through their one-mile
closed-handling course. “Nicht so'’
said BMW and threatened to sue. con-
tending that the comparison, per-
formed at Ford's Dearborn test facility,
may have been unfair, BMW did not
deny that the Turbo-Bird beat the Bim-
mer around Ford's private test track,
but objected to the ad’'s contention that
the T-Bird could “outhandle” a BMW.

29

Hidden costs

You buy a turbacharged car becausa it
gives big engine performance with
small displacement economy, right?
That axiom may hold true for fuel
consumption, but overall costs are
higher for turbo cars. That's the find-
ings of the people at Runzheimer and
Co. Inc.. a Wisconsin-based consulting
firm.

Take a 3.8-liter VG-equipped Buick
Regal, for instance. Their study shows
that the pressurized version costs an
extra $517 to own each year due pri-
marily to higher purchase price, li-
cense, insurance and depreciation costs
over a three-year/G0.000-mile owner-
ship period. Higher operating expenses
{maintenance, fuel and oil costs) make
up only a guarter of the extra price of
turbo cwnership.

Dodge's 800 model fared better at a
mere $175 cost differential. Sull, the
extra comph and complexity of a
forced-induction car definitely has its
price. and now we know exactly what
that price is

Domestics for export

Newver mind that boatloads of cars built
offshore are brought to the United
States each year. At least two Detroit
automakers aren’t letting any grass
grow under their export wheels,

AMC/Jeep begins production this
month of the ECE (Economic Cominis-
sion for Europe) Cherokees. primarily
for sale in Europe. Changes include
Euro-spec headlights, taillights. glass
and a significant absence of emissions
gear. At least, emissions gear as we
know it, since the ECE model needs
only to meet routine European emis-
sions standards. The Jeep will be sold
in France and other countries with the
GM-supplied 2.8-liter V6 or the He-
nault-supplied four-cylinder turbodie-
sel.

The ECE Cherokee won't be cheap
due to the exchange rate between U.S.
dollars and foreign currency. It'l sell for
several thousand dollars more there
than it does here,

Chevrolet has introduced its new

(Fimage tum to page Z8)
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spends

Ford Escort
less time in the air

than these
apanese 1mports.

Ford Escort has been
carefully engineered to
help lower your cost of
ownership by reducing

required scheduled

maintenance operations.

Number of Scheduled
Maintenance
Operations Required®
Honda Accord 58
Nissan Sentra 54
Tovota Tercel 37

Ford Escort

20

part to help keep your
operating costs way down.

EPA Est. MPG,
56 Est. HWY**

So enjoy Ford Escort’s
economy and front-wheel
drive. The smooth ride of
its four-wheel independent
suspension. The surprising
room of its comfortable
interior. And spend more
time on the road, and less
time up on the hoist.

The chart above shows

just how well it stacks

up against the leading

Japanese imports,

Escort's efficient CVH

engine will also do its

Get it together —
Buckle up

The Best-Built
American Cars.

Based on a consumer
survey, Ford makes the

best-built American cars.
The survey measured
owner-reported problems
during the first three
months of ownership of
1983 cars designed and
built in the U.5.

Plus a Lifetime
Service Guarantee.

Participating Ford Deal-
ers stand behind their work
inwriting with a free Life-
time Service Guarantee. No
other car companies’ deal-
ers, foreign or domestic,
offer this kind of security,
Nobody. See your partici-

pating Ford Dealer
for details

*Far five years or 50,000
miles. Scheduled mainte-
nance performed at regular
intervals is, of course, essen-
tial. But don't forget that
other vehicle checks ( fluid
levels, tire pressure, head-
light alignment, etc.) also
should be performed peri-
odically by you or a qual-
ified technician, Vehicles in
severe use reguire additional
maintenance

**For comparison. Your mileage
mary vary depending on speed,
trip length, weather. Actual
highway mileage lower. Escont
mileage applicable to sedans
with F5 engine and without
power steering and A'C. Not
available in California

Have you driven a Ford...

lately? @




Waming: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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DETROIT LISTENING POST (cConrinued from page 24}

Corvette to the Euro market, too,
Changes were made to the All-Ameri-
can sports car's rear end to facilitate
European license plates. New glass,
lights, radios and mirrors were installed
for continental customers. The Cor-
vette gets an “'open-loop’” version of its
standard engine (less emissions equip-
ment and perhaps more horsepower).

Never-to-be T-bird GT
Languishing in a garage somewhere in
Dearborn is one red-hot Ford we're

never likely to see in production. It's a
Thunderbird with the Turbo Coupe
chassis and the 205-hp 302 V8 from the
Mustang GT. The PR guys admit that
everyone has asked for a package like
this, but the decision not to build it goes
right to the top levels of Ford Motor Co

It seems that this particular corpo-
rate bigwig has the Mustang cast as the
sole V8 muscle car for Ford, and sees
the T-bird as a Euro-type technology
leader. His plan? Develop a 2.5-liter
double overhead cam fuel-injected
Four to install. Not enough power you

THE ORIGINAL.
COPIED

BUT

UNMATCHED.

We invented this style of plier. Improved it with patented con't-ship adjustment.
Improved it u%:i nwith our potented stress resisting flange. And still ogainwith our

mew PERMUAL

name can'tmatch CHANNELLOCK. Be sure that name i.on

CK fastener. All of which is why tongue and grtxwe'ﬁLi&fs by vy

phiers you

buy. Send for free cotolog. Channellock, Inc., Meadville, Pa. 16335

Tooks by

E—

28

Pradalock

cay? How about if we top it off with a
supercharger? Yes, how about it? 5till,
we'd like a drive in the V8 version.

Ford Aerostar delayed

The downsized Ford Aerostar minivan
(Detroit Listening FPost, page 14, May
'‘84) won't see the showroom floor as
planned. We ariginally thought the 2.3-
liter seven-seater would debut late this
year, but now sources at Ford say it
won't be ready until perhaps April of
1985,

Ford's 5t. Louis assembly plant is
being converted to produce the first
pilot vehicles in December "84, Ford is
planning a spring introduction, noting
that some press reports peg April 17 as
Ford's historically successful intro date.
The Mustang and other Ford success
stories debuted on that date

Ear to the ground

Plastic engine to race: Amoco Chemi-
cals Corp. is supplying Torlon, a graph-
ite-reinforced, injection-molded plastic,
to Polimotor Research Inc. for use in an
experimental 168-pound plastic racing
engine, only 68 pounds of which are
metal parts. The engine will power a
Lola TG16 in at least five, and perhaps
as many as seven. IMSA races this year
Short drives: Buick Century T Type 1s
a nice execution of the sporty sedan
theme, with good V6 power underfoot
and Buick quality all-around. It could
use stiffer suspension but remains a
good city/country tourer.,
Pontiac 2000 Sunbird Convertible is
a hot one at 150 hp. right at the edge of
what this turbocharged 1.8-liter Four J-
chassis can handle. Although it has
gobs of power, there’'s altogether too
much torque steer. Yup, there are nor-
mal convertible rattles, but you sure
don't notice ‘em when the top's down
Chevrolet Sprint: This truly is the
Lirtlest Samurai, Chevy's bow-tie logo
notwithstanding. This ‘85 built by 5u-
zuki was optioned up with radio and
AJC, but it's said 1o see retail beginning
at as little as $4,949! That's $41 less
than the cheapest Chevette Scooter. Its
perky 1.0-liter, three-cylinder gave
yeoman service through a five-speed
manual, but was buzzy at higher rpms
The car's quality was good, but retains
the low-buck plastc-hinge look and feel
Cadillac Sedan DeVille: The brand-
new front-drive Cadillac joins the Buick
Electra T Type as the best examples of
the GM C-car exercise. Though han-
diing is vague and ride soft. it's a
traditional Cadillac in a downsized, at-
tractive package, perfectly suited to its
audience. Big options, big price, big
impact. Folks peoint at this car. ™
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Driveway dreams:
A portable lift!

What better way to keep the family car
away from your teenagers than to put it
6 feet in the air? Mobilehoist 4400 will
do the job safely, and give you a handy
movable lift for every kind of auto
Servicing.

The Maobilehoist will lift a 4.400-
pound vehicle w 6Y: feet and needs
only 110wolt ac. power. lts
Lamborghini-built hydraulic pump has
a preset bypass valve to prevent lifting
more than the hoist's capacity. Safety
features include a dual spring-loaded
lockpin system to prevent the carriage
from dropping in case the. hydraulic
system fails.

Mobilehoist 1s supplied with a crane
attachment for doing engine swaps or
even unloading pallets from a truck.
Wheels at each corner let you move the
hoist and its load easily. The Maobhile-
hoist 4400 sells for $3,685, complete

The portable Mobileholst 4400 can lift your car & feet up for easler maintenance.

with a four-year parts and labor war-
ranty and four adjustable jackstands.
Tell your friends to contact Mobilehoist

Eurocalifornia Inc., 3350 Sports Arena
Blvd., San Diego, Calif. 92110, in time
for your birthday.—W.H.

Spring squeezer
Changing a MacPhersan strut isn't diffi-
cult, but you do have 1o compress a big
coil spring. To do that safely you should
use the right tool. A new compressor |
tried has a push-type safety latch to
keep it locked in place (shown un-
latched below).
The spring hook has a tapered grip to
follow the angle of the coil spring.
which also contributes to security. The
ool showed no signs of slippage as |
tightened it. List is only $66 for two
compressor screws, 385 for three.
(Three compressors are recommended
for large springs
such as GM's X-
: and A-bodies and
Ll all Chrysler front-
Y drives except Omni
and Horizon). The
Spring COMpressors
are marketed by
Grand Performance
Tools, 501 Phillips
Ave., Toledo, Ohio
43612, and Owa-
tonna Tool Co.,

E'ln::m: lock Owatonna, Minn
spring securely. 55060,
—Pete Warren

Seal puller

Removing a stuck valve stemn oil seal on
an overhead cam engine with recessed
valve springs can be a real struggle. A
new split-collet slide hammer tool |
tried not only fit in easily but enabled
me to pop out the seal in a few seconds,

| |

Slide hammer oil seal puller as ideal tool
for recessed valve stems of ohc heads.

Just push the tool down to force the
collet onto the seal. then push on a
knurled sleeve that squeezes the jaws
of the collet together, locking it in place.
Operate the slide hammer and the seal
comes right up.

At $36.50, this tool isn't pocket
change, but it's something to remem-
ber if you're stuck in the middle of a job
The slide hammer is No. 57900, the
collet No. 57920 and the combo is made
by Lisle Corp., Clarinda, lowa 51632,
and sold in auto parts stores,

—Fete Warren

Shaped
hoses

|

The Moldable Shape N Fit hose uses a wire
reinforcement to hold any shape desired.

Neat and orderly is how | like to see the
engine compartment of my car. The
Gates Rubber Co. can help with its |
Shape N Fit heater hose, designed for
custom installations or as an alternative
to molded hoses

Made in 'fs-, 5/s-, and ¥s-in. 1.D. sizes, |
Shape N Fit has a built-in heavy-gauge |
spine wire that holds any contour it's
bent . A spiral wire reinforcement lets
yvou make small radius bends without
putting any kinks in the hose.

Check wyour auto parts store for
Shape N Fit. Or you can contact Gates
Rubber Co.. Box 5887, Denver, Colo.
80217 —N.S.M.

POPULAR MECHANICS ® ALGLUST 1984



Now, Quaker State comes
in clean, easy to pour plastic bottles.

"  Exclusively.

e

[

That Quaker State quality
America has trusted for over
70 years now comes in the
most convenient containers
you can buy. They're a cinch
to open, pour and reseal.
That means if your oil is less
than a quart low you can
top it off and save the rest
for later

Quaker State’s leading
motor oils are refined from
100% Pennsylvania Grade
Crude. So now you get 100%
Penn-Grade protection. And
0% mess

Best of all, it's made to
cost you nothing extro.

And if the new bottle isn't
in your store now, it'll be
there soon




WE BUILD OUR STOVES
WITHOUT COMPROMISE.
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When considering @ stove or fireploce insert,
it's difficull to know what fealures are impor-
tant. At Consolidated Dutchwest, our approach
to your concerns and questions is very
straightforward. We build our stoves without
compromize, All the important features are
buili-in so they will be there when you need
them. And e start with safefy. Each unif ex-
ceeds alf safety requirements. Clean-burning
catalytic models are available fo meet the ex-
pected safety and polfution control re-
gquirements of the 199('s now. To very safe
operation we add effciency in an airtight
design with precision controlfed combustion.
Using our stoves, customers consistently report
fuel savings of 50%, 70%, eren 30% when
they converted from conventional heating. You
can expect exceplional savings foo,

WOOD & COAL
BURNING CAPABILITIES

To safety and efficiency we add wood and coal
capabilities, because fuel Aexibility is as in-
valuable as are the coal-related features —
even if you never burn coal. An ashpan, ash-
bin and shaker grate are essential for burning
coal, With wood they are just plain useful —
for quick fire starting and easy, clean ash
removal. Most stoves burn wood or coal and
require costly additional parts and time-
consuming steps to convert from one fuel to
the other. Our conversion takes 30 seconds.
(ur most popular models provide both radiant
and convection (circulating) heating. Heat is
egalitarian, It radiates in all directions, in-
cluding the less productive ones — hottom
and back. Our convection systems channel
warm air from bottom, back, and top through
unobtrusive vents on the stove front.

HAND CAST,
AIRTIGHT CONSTRUCTION

Owr stoves are made entirely from cast-iron,
hand cast and assembled from pure, vingin
grey iron. They are airtight to the point that
even our smallest stoves can hold a fire
through the night. Our larger units, lit at
daybreak, will still be heating your home well
after sunset on a single loading of wood. With
coal, the burning times are even longer. All
maodels, including inserts, have polished cook-
ing tops. Most load from front or side.
Ceramic glass windows are standard, as is a
screen for open-hearth burning,

FEDERAL PERIOD STYLING

While concentrating on function, we haven't
compromised on appearance either, We've
emploved the simple clear lines of Federal
period architecture (1810-1830), as elegant to-
day at it was then, to create a unique and
beautiful pattern of raised lines and arches.
Cwur distinctive pebble finish and solid brass
trim highlight the classic styling. We know our
stoves will frequently be sited in living rooms
and we've gone to great lengths to assure they
belong there. Those of vou who eventually
own a Consalidated Dutchwest stove will find
our trademark pebble finish is not only
beautiful, but also increases our stoves’ radiant
surfaces by over one-third. Even while stress-
ing appearance we never forget performance

A COMPLETE UNIT

We don't believe in options. Too often they
mask essential features which must be pur-

chased to make a stove useable. Our list of op-
tions makes quick reading. A Corning
Catalytic Combustor to reduce both creosote
build-up and pollution fas much as 0%/ and
increase combustion efficiency (up fo 50%). A
100 cfm dual-speed fan (standard on inserts)
enhances convection airflow fivefold. A flue
adapter facilitates mounting pipe in tight
guarters. A decorative brass rail and mitten
rack complete the stove options, All else is
standard, including a 30-day money-back
guarantee, J-vear warranty and defivery fo
your door,

FREE CATALYTIC
COMBUSTOR THIS FALL

To introduce our line of all-catalytic adaptable
stoves, we will be giving away a Corning
Catalvtic Combuster absodutely free with each
stove purchased this fall. This vear we re-
engineered every one of our stoves so that
they would be capable of catalytic combustion
by the simple addition of a catabytic element.
We feel the astounding results achieved by the
Corning Combustor, in terms of improved effi-
ciency, cleaner air, and stove safety, warrant
everyone having a catalytic stove now. To help
make thiz attainable for evervone, and en-
courage use of the safest, cleanest stoves ever
made, we will be including a catalytic com-
bustor free with every Consolidated Dutchwest
stove purchased this fall. Write or call us to-
day for details.

WRITE, OR CALL TOLL-FREE
1-800-225-8277
(IN MASS. 617-747-1963)

Left: The Federal Convection can be corverted from

use with wood o coal dn less than o minule
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off ash.

Right: Pollodivm-comted combustor in the Catalytic

Federal Convection increases combusiton efficiency

while providing for cleamer, smoke-free burming of

wind.
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Shaker grale
Convecbon system
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BUILT WITHOUT
COMPROMISE
SO YOU WON'T
HAVE TO.
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r_SEND FOR YOUR FREE 1

| INFORMATION PACKAGE |

Please send me vour FREE S-part informatinn
I package. including 48-page cobor catabisgue,
“Stowvebuver’s Guide,” pricigt. and details of
I your free Corning Catalytic Combustor offer.
I plan on purchasing a stove:
I [ for use within the next 60 days
[l for use this seasom [ uncertaln

Nams'

Address

Uiy

(e vou may call Dol freed for your Tree
catabogue, 1-BOO-2258277 or 1-800-722.5556
{im Mass. 617-T47-1963)
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Top-of-the-line
hacksaw

| It isn't often that a manufacturer im-

proves a simple handiool enough to
merit attention, but that is exactly what
Nicholson has done with the hacksaw.
The result of the company's efforts is
the Nicholson Model 12P ($19) high-
tension hacksaw,

The saw houses an adjusiable
spring-loaded mechanism in the handle
that provides superior blade tension,
which means straighter cuts and longer
blade life.

Additional features include an en-
closed handgrip. in-frame spare blade
storage and permanently mounted

-

blade pins that can't fall out—a com-

mon problem with most hacksaws
Also, the 12-in, blade can be mount-

ed at 45" and extended from the upper

The all-steel saw frame offers comfort with easy
operation (above). Hollow upper frame stores spare
blades and converts easlly to a jab saw (top. left
whenever you need to reach tight spots. When you

change blades, you
loaded catch In the

ust have to release the
handie [left).

frame for use as a jab saw. For further
details and information, you should
contact Nicholson, Box 728, Apex. N.C.
27502 —I.T.

Finding the lost arc

lamp mounted atop welding
the weider to see the work
and electrode cearty before striking an arc.

The Vu-Light welding system by Con-
ray Inc.. 105 W. Church Awve., Clinton.
Tenn, 37716, employs a high-intensity
lamp mounted on a welding helmet for
viewing the workpiece and electrode
through the protective shade, The extra
illumination increases eye safery dra-
matically, especially for novice weld-
ers, since there's no need to hold the
welding rod close to the work before
flipping the helmet down. This pre-
vents the possibility of seeing inadver-
tent arc flashes. A power transformer
reduces standard 110 vac tw 145
volts for extra protection from shock.
It's available for $99.50 postpaid —J. T,

Electronic sabre saw
Sears has incorporated the precision

and reliability of solid-state electronics |

into the Craftsman Model 1840 elec-
tronic sabre saw ($99). The saw fea-
tures a speed-indicator with 20 settings
for selecting blade speeds up to 3.000
strokes per minute. Electronic feedback
maintains selected speed under load

Other features include an auto-scroll-
ing mechanism which rotates the saw
blade 3860 degrees, a reversible base
with a second, smaller blade opening
for splinter-free cuts and a blade clamp
that accepts broken blades. It's avail-
able at larger Sears stores and through
their Power and Hand Tools catalog.
For details contact Sears, Roebuck and
Co., Sears Tower, Dept. FM703, Chica-
go. Ill. 60684.—J.T.

Info for homeowners

NAHB
SO0KSTORE

Catalog

Free catalog offers publications which cowv-
er all of home bullding, financing
and remodeling and energy saving ideas.

While visiting many of the 700 exhibits
on display at the 40th annual National
Association of Home Builders (NAHE)
convention in Houston earlier this year,
I discovered a valuable source of infor-
mation for homeowners—the NAHE
bookstore. The NAHB offers more than
70 publications (ranging in price from
£2 10 $67) under such headings as
Construction and Design, Energy and
Solar, Land Use and Development and
Remodeling and Rehabilitation.

For a free catalog (while supplies
last) of the publications currently awail-
able, write to: Publications, NAHB, 15th
and M S5ts. N.W., Washington, D.C
20005, —J.T.

If you"ve come across a new product with some special
features, b us know abour it. Write o PIM Work-
banch, Popular Machanics, 224 Wast 57th 5., Naw
York, N.Y. 10018
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health
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THE TASTE
OF SUCCESS

R ARl e

VANTAGE

Great Taste with Ultra Low Tar.
That's Success!
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SCIENCE

WORLDWIDE

Damping noise near railroad tracks and
highways is a difficult task. The most

Calmzone barrlers are belng t
structures (right) stand less than
ribbed

New railroad barriers break sound
= . el | ]

at commuter rallroad tracks near Los Angeles [left). The
igh. Made of synthetic resin, the tapered and |
barriers are designed to damp and reflect sound waves.

g
:

practical solution is to erect a very tall
absorbent barrier. But people who live
near the barriers object because they
block out the sun and spoil landscapes.
Now, Bridgestone has created a sound
barrier system made of synthetic resin
that does the job of a tall barrier but
stands less than four feet high. The
"Calmzone™ wall is tapered and ribbed
to collect sound waves and reflect them
outward after damping. The combined
action sharply reduces noise. The Fed-
eral Transportation Department is test-
ing new barriers along commuter lines
| near Los Angeles this summer.

N -, -

Wood research yields secrets of dry rot

A great enemy of wood exposed to the
elements is dry rot. [ts onset often goes
undetected until the wood is so badly
damaged that large parts of the struc-
ture have to be rebuilt. But new re-
search in Britain, reported in the journal
New Scientisl, may provide some an-
swers. Dry rot is caused by a fungus
called Serpula lacrymans. The British

bleach to the wood several times a
year—at least once each season
Spraying fungicides around the edges
and comers of the wood will also stave
off the fungus. Wood, the researchers
say. should be inspected regularly. At
the first sign of dry rot. the affected
wood should be cut away and the entire
structure sprayed with a fungicide.

resgarchers say these spores multiply
faster than rabbits—a reproducing
sample of the fungus can produce 50
million serpulae per minute for several
days. The offspring in wum multiply as
fast. Thus. once dry rot begins, it can
spread at lightning speeds.

Preventive measures include apply-
ing generous helpings of laundry

Engineering help

If you're planning to remodel or retrofit
your home to take advantage of solar
energy. the Federal Energy Depart-
ment wants to help you. FED engineers
will answer your questions and make
suggestions if you call them toll-free at
1-B0D-428-2525. In Montana call 1-
B00-428-1718. Consultations are fres.

Is sun’s twin gone?

Several astrophysicists, working inde-
pendently, have proposed that our sun
once had a twin that either fell apart or
was flung out of the solar system into
the middle of the Milky Way galaxy.
The twin star wouldn't be unusual,
Most stars have at least one, and often
two or three companions,

The scientists from Lawrence Liver-
more Labs, Lawrence Berkeley Labs,
Princeton University and the University
of Chicago propose that the twin star
passed through a breeding ground for
comels near Pluto every 26 million
years. The pass caused a shower of

shots of whiskey each day to reduce
tremors, Two Loyola University School
of Medicine researchers gave 25 mid-
dle-aged male patients intravenous
feedings of ethyl alcohol each day. The
feedings were about the equivalent of a
glass of wine. The patients showed no
sign of tremors for several hours after
each feeding.

large numbers of prehistoric animals.
The star, according to the latest theory,
no longer poses a threat to earth.

Alcohol as medicine

Patients suffering from multiple sclero-
sis or other degenerative nerve dis-
eases may soon be given a couple of

Advanced robots in the laboratory

bots for industrial use have built a lab
filled with miniature robots. “Unlike
other systems which use plastic or
nonrigid metal models that are subject
to breakdowns and inaccuracies, ours
will use industrial-grade components to
build actual tabletop manufacturing
systems,.”’ says Paul Cohen, Penn State
engineering professor.

Among the unique pieces of equip-
ment in the lab is a robot whose arms
telescope out to three feet. It can lift a
10-pound payload and will be used 1o
assist engineers in their design of ma-
chines intended for heavy equipment
assembly lines.

Pennsylvania State University engi-
neers hoping to develop advanced ro-

Penn State’s unigue minirobot has tele-
comets to hit the earth and wipe out | 5toping arms and lifts a 10-pound object.

40
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MONROE GAS-MATIC.
THE SHOCK THAT SHOULD'VE

BEEN ON YOUR CAR IN
THE FIRST PLACE.

Now there’s a replacement shock that’s so superior,
s0 advanced, you'll wonder why it didn’t come on
your car in the first place. Monroe Gas-Matic. The most
advanced shock we've ever made.

ADVANCED DESIGN.

Gas-Matic features a nitrogen gas charge (1), and a
Teflon/steel priming valve (2], that drastically reduce
aeration for less shock fade. This advanced technology
allowed us to open up the vaives (3) for reduced ride
harshness.

The results are dramatic.

In comparison testing to conventional shocks, Gas-
Matic handles better. Rides better. And gives you
greater control without sacrificing comfort.

The conventional shocks didn’t even come close.

Consider this: Gas-Matic improves handling by
reducing body roll as much as 14%. It reduces shock
fade up to 43%. And reduces ride roughness and
vibration up to 63%.

50 SUPERIOR, GAS-MATIC IS PREFERRED
3 TO 10N ALL ROAD SURFACES.

We built Gas-Matic to be the best. On
every type of road surface. In a recent

consumer ride test that included potholes, washboard
bumps, railroad tracks, curves and a sialom course,
(Gas-Matic was preferred e

3 to |1 over conventional
shocks.

GUARANTEED TO
GIVE YOU THE BEST
RIDE EVER.

The best shock we've
ever built deserves the
best ride guarantee in the business. And that's what
WE gave it

“If in 60 days you don't agree Gas-Matic shocks or
struts give you the best ride ever, we’ll replace
them—at no charge—with any comparably priced
shocks or struts.”™*

So if you want a better riding, better handling car,
get the shock that should’ve been on it in the first
place.

Get a set of Monroe Gas-Matic shocks or struts.
*hee retaier for details

Monroe Auta Equipment

Diwinaon of Tennmso Rutomaotere

THE MOST ADVANCED SHOCKS AND STRUTS
MONROE HAS EVER MADE.




ITPULLS MORE THAN
ITS OWN WEIGHT.

A Kubota tractor has lots of pull. It pulls a
rotary tiller, disc harrow, front loader, box
scraper, mower, cultivator, plow and more
than 40 other matching tools.

Of course, not every Kubota tractor
pulls every one of these implements. But
with the widest selection of tractors under
40 hp and matching implements, you're
sure to find the combination you need.
Whatever that is, Kubota tractors and
implements are made for each other.
And ourimplements work even harder
because of the special features built into our
tractors. Like a fuel-efficient diesel engine.
Four-wheel drive. Power steering. Three-
point hitch with position and draft control.
On some models, shuttle-shift,
Stop by your Kubota dealer. He can tell
you all the reasons why Kubota tractors
and implements pull ahead every time.

Tractor Models HP CYL Choice of Transmission
B5100 12+ 2 Standard
B5200 13* 3 Standard
B&6200 15* 3 Standard
B7200 17+ 3 or
BR200 19 3 Hydrostatic

PTO HP
L.235 19 3 Mechanical shurtle-shift
1.245 HC 21 3 Standard
L.275 23 3 Mechanical shuttle-shift
L305 26 3 Standard
345 29 4 Standard
1.355 58 20 4 Hydraulic shuttle-shift
L3750 36* 5 Bx8or
L4150 40% 5 | Hydraulic shuttle-shift
*Manufacturer estimane

“KUBOTR

P Nothing like it on earth:
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Disposer won't run due to food buildup

I have a Frigidaire garbage disposer,
Model FDF-2, serial No. 3177826 We
close up the house for three months in
the summer and go to Maine. The
problemn with the disposer is that it
seizes up over any extended period of
ume and it’s a rough job breaking the
seal loose upon our return. Most dispos-
ers have the same "seal” principle so |
am looking for an answer to lubricating
the appliance in order to avoid this
problem.—{Name Withheld)

I don't think you have a seal problem.

The trouble may be due 10 not allowing
sufficient water 10 run through the
disposer after it has completed grind-
ing.

After the disposer stops. there still
can be a soft composition of foodstuff
left in the disposer, If this food is not
flushed with water and is left to stand
for an extended period of time, the
composition becomes hard like a rock.
It freezes the turntable to the grinding
ring. preventing the motor shaft from
uming.

| er. The dishwasher discharges soft food

Sometimes this problem will ocour if
a dishwasher is hooked up to a dispos-

into the disposer. If the disposer unit is
not used for a long period. the hard-
ened food can cause it 10 seize.

To prevent food hardening in the unit
after you have been using the disposer
and grinding the entire load. shut off
the unit. Then run a good stream of
water through the disposer for 30 sec-
onds or more. This should rid the
disposer of the buildup.

Dryer doesn’t stop

My problem is with my Kenmore gas
Heavy-Duty Flus dryer with a solid-
state autormatic sensor, model No. 110-
87181100 serial No. F11705179. The
dryer doesn't shut off automatically as
it should. In the "timed” position, the
timer doesn’'t move. Also, in the “cot-
ton/sturdy” position, the timer knob
doesn’t move toward the off position;
hence there is no buzzer sound [0
indicate that the clothes are dry. The
buzzer does work when [ rotate the
timer knob manually, Although I sus-
pect the timer, I'm not sure that there
might not be something wrong with the
sensor or the solid-state board. —Jim
Tucker. Boston, Fa.

I go along with your diagnosis. When
you set the timer knob on your model
dryer o the timed position, the automa-
tica elecuonic sensors are out of the
circuit. The timer should run for the
time yoo choose, then advance and
shut off automatically, When the timer
doesn't advance, this will usually mean
that the timer motor or the mechanism
in the timer is defective and should be
replaced. Or possibly a wire has be-
come disconnected from the motor.

Refrigerator switch repair
I have a Westinghouse Frost-Free/18
refrigerator, serial No. RJI2044 78, mod-
el No. RIJS7LTY. The spring-loaded
plunger light switch is damaged and [
would like to know how to replace it.—
Gilbert Luedke. Greenfield. Wis.

The first thing to do is 1o get the
replacement switch, which is Westing-
house part No. O-71027. It costs about

Is Westinghouse
I:ypl..lllngltlrﬂylt out with pliers.

$7.50 plus tax. You can buy it at any
White Westinghouse Service Co. or at
an appliance parts distributor.

Once you get the switch, unplug the
refrigerator and open the refrigerator
door, then grab the old switch plunger
with pliers (see drawing). Pull the plas-
tic plunger straight toward you. The
switch should come in one piece. The
switch connector and wires should stay
in the foam insulation. If the plunger is
broken off, you will have to use a putty
knife 1o pry behind the switch and work
it out gently.

To install the new switch, look into
the hole with a flashlight. Notice the
location of the connectors, Push the
new switch in the hole, making sure the
connectors line up with the switch. Plug
the refrigerator back into its power
source and try the door,

Strange odor

I have a 13-year-old Tappan gas range.
model No. 36-1049-00, with a continu-
ous clean Modern Miracle oven lining.
Lately I have noticed an odor coming
from the oven vent. When [ turn the
oven on to heat the odor gets very
strong and burns the eyves and nostrils.
The pilot is on constantly so [ can smell
the odor through the oven vent all the
time. Could you tell me what is causing
this? I have never used any abrasive
cleaners on the liners. No repainmman
has been able to determine rthe
cause—Mrs. E R. Gust, Kenmaore N.Y,

Wheanever you get an eye-buming
sensation out of a gas range, the first
thing to look at is the oven burner
flame. [t should be blue and have a
sharp cone shape at the end of the
flame. If the flame is yellow and rolls
lazily around the burner. this means
that the burner is starving for air. If you
suspect the burner flame is causing the
problem, ask your local gas company 1o
adjust the burner and check the orifice
adjustment.

If the flame is okay, check the insula-
tion around the oven. Something may
have spilled over in the oven or on Lop
and worked its way into the insulation.

There's a remote possibility that a
rodent has climbed into the insulation
and made its home there. To check this,
remove the range body sides and in-
spect the insulation carefully. ™

J'frrju have @ peoidieom with any appliance. sed pour
question, along with the model anad seral numbers, 1o
Appltamce Clinke. Popedar Mechandes, 224 West 57th
B, Now Yook N Y 1014 Sorry: bl Jetiers canmal
b ghswered individually. Probdems of wide interost
will be discussed in this colwmn

POPULAR MECHARNICS » ALIGUST 1984

43



fiinal
Comes
e A\l
ey Prints
§y and Slides

from the
same roll

Kodak MP film . . . Kodak's professional motion picture (MP) film adapted for 35mm still use by Seattle FilmWorks.
With micro-fine grain and rich color saturation, its quality meets the exacting standards of Hollywood filmmakers.
And with wide exposure latitude, you don't have to be a pro to get great everyday shots or capture special effects.
Experience remarkable versatility. Shoot in low light or bright light from ASA 200 up to ASA 1200 (with our
high speed 5294 film). If you're shooting in tungsten lighting, we'll color correct for this at no charge. And enjoy the
option of prints or slides, or both, from the same roll.

It's economical, too. We'll process your film, send you mounted slides, negatives and a new roll of film—all for
the incredibly low price of $4.60 per roll plus postage and handling. Quick, convenient mail order service . . . plus
substantial savings.

Try our introductory offer. Of course it costs us more than $2 to send this to you. But we're confident that once
you've tried the film, you'll become a regular customer. Why not see what this quality film can do for your
photography. Send in today!

“there has long been the dream of one film that could produce everything.
Such a film is here now in the form of 5247...” T
| N N B B B B B B B & & & 8B &8 & B B &8 B B B B |

INTRODUCTORY OFFER

[ Rush me two 20-exposure rolls of your leading KODAK MP film — Kodak 5247 (200 ASA). Enclosed is ’
$2.00. I'd like 1o be able to get color prints or slides (or both) from the same roll and experience the =
remarkable versatility of this professional quality film.

NAME
ADDRESS

CITY STATE Fily

Mail to: Seattle FilmWorks
500 Third Avenue West, P 0. Box C-34056
Seattle, WA 98124

We also offer slides and a free replacement roll with regular Kodacolor VR print films. Yes, slides from Kodacolor VR!
01984 Seattle Filmborks  Kodak 5247 and 523 are registered irademarks of the Eastman Kodak Company. Offer does not include processing. Process ECN-IL Lt of 2 rolls per customer.
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‘ Apple’s latest
seedling
In a bid 1o make its widespread
Apple 1l computers a permanent
fixture in the world. Apple has just
introduced the Ilic. a portable ver-
sion with no expansion slots, but
lons of goodies inside the case. The
keyboard is basically the same as
the earlier Il, except that it's more

| shallow. so it makes the package
thinner. Big design surprise: a
switch that changes the keyboard
from standard OWERTY to the
Dvorak, a key layout supposed 1o
be much faster w use unless you're
already an experienced touch-typist.

Inside is a 65C02 microprocessor, a

low power consumption and faster ver-
sion of the old standby 6502, There's
128K of RAM packed in, and on the
right side is a slot for inserting regular

PM ELECTRONICS
MONITOR

Apple lic can be purchased with a monitor. The unit
Is compatible with 95 percent of Apple software.

5'+-inch floppy diskettes. The disk con-
troller is built into a new large-scale
integrated circuit on the motherboard,
and will handle a second disk drive
plugged into a connector in the back,
The machine is said to be compatible
with about 95 percent of the existing

Apple 11 software., and will run
games as well as more serious
programs. A fold-down flat-panel
screen will be available for the
slim machine soon. In  the
meantime, a weird-looking mono-
chrome monitor is available for
£199. Or you can plug the llic into
any standard TV with the exter-
nal TV modulaorfadapler sup-
plied.

Many features are standard
equipment in the streamlined llc.
including an 80/40-column display
circuit and a mousefjoystick port,
One shortcoming: Because there
are no expansion slots. people us-
ing CPM business software on
their lle computers won't find the llc
compatible. But inevitably, someone
will come out with a plug-in CP/M
adapter soon. What it will do to the Ilc's
partability is another matter, The basic
llc is $1,285,

VCR made simple

In spite of the wide acceptance and
popularity of VCRs, there still are folks
who won't buy one because they be-
lieve that you have to be an electronics
engineer or a B-52 pilot to operate
one—especially if it is one of the pro-
grammable video cassette recorders.
Ta combat this programming paranoia,

duced the Visual Programmer VCR.

You control the entire programming
process with just four buttons—ue
| pown e and wcHT As you program

| The Visual mmer feature is avallable
on twio new VCRs. Four buttons control
| all of the programming functions.

days, times and channels—you can do
up o eight events 21 days in advance—
all the information appears on a digital

programming. you don't have to reset

the General Electric Co. has just intro- |

display. If you make a mistake while |

the entire program, You can correct the
mistake and the rest of the program
remains intact. This is a good idea and
one that should go a long way toward
helping many people overcome their
fear of VCHs

GE's policy of not setting manufac-
wrer's suggested list prices for any of
their products precludes us from telling
you what the two GE VCRs (modals
IVCRS018X and 1VCRB014X) that
have the new programmer list for. But
you will probably find them at a local
dealer for about 51,0080

Big bass

Most bookshelf speaker systems fail 1o
deliver that deep, satisfying bass re-
sponse because their small enclosures
give them a relatively high (70 to
100Hz) resonance. With the use of
conventional  acoustic  suspension
speakers, frequencies below resonance
roll off sharply.

Acoustic Design Group's Triad 70
speaker system uses a new concept
that delivers a low end down to
24Hzt 3dB from a woofer unit that
measures only 8/ x B ¥ 13 inches,
Working with two satellite speakers
that handle highs and midrange, the
separate woofer with its own 70-watl

! amplifier is designed to operate in the

frequency area below its resonance,

The speaker’'s secret is a special
proprietary circuit in the amp that ana-
lyzes the incoming signal and adjusts

The Triad 70 system produces bass response
that belies I'.hcr enclosure’s size. H: better

than many of the larger units.

the low frequency cutoff point of the
amp to prevent amp clipping and ex-
cessive cone travel, which could dam-
age the woofer. You get frequencies
down to 24Hz most of the time. But
when you crank up the volume, the
variable cutoff circuit raises the lower
limit of the woofer to a safe operational
level.

and the sound truly belies the size of
the speaker enclosures. In fact the
Triad 70 system can hold its own and
even surpass the performance of many
speakers on the market with much
larger size enclosures. We think it's a
real breakthrough system. Price is
$575. ™

We've heard the Triad 70 system
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A NEW AGE OF
ENGINE PROTECTION |
HAS DAWNED.

Imagine. One motor oil for all cars.
Now Exxon brings you a fuel saving
motor oil that can ensure superior
engine protection for every car on the
road today.

New Exxon Uniflo- is so effective it
exceeds Industry’s most severe protec-
tion rating for both
gasoline and diesel
automobiles. So it

can deliver super -
; i niflo

premium engine SOTOR Ol
protection to every 1 '
turbo, every diesel,
every gasoline-
powered car and
light truck on the
road today. New Exxon Uniflo.

Our most advanced protection ever.

o 31(5{"(1“

I Quality you can count on.




Hot weather
developing

On very hot days, if vour darkroom isn’t
air conditioned, you can keep your
developing chemicals cool enough for
use by storing them briefly in the
refrigerator, Small developing tanks
that hold a thermometer are handy for
this.

If room temperature is around 80°F.,
leave the chemicals in for one hour
This will lower their temperature 1o
between 60" and 65" F.. giving you
enough time to develop two rol f film
before their temperature rises again to
an unsafe level, For other ambient
temperatures, determine cooling times
by experimentation.—Bob Grewell

Simple 'mounting’ trick

L s p naiarihl Wood - Here's how you can give your prize
LT c f prints an attractive “mounted”’ look

without the work of mounting them

Simply use larger paper than your

i A . SV e ot mar £ image size. Printing a 5X7 image on
i . : e s 230000, A8 1 naper. or ar 0 image o
> . ger oW paper. or ar 0 image on
e sugg B A f‘a -.'Etm_ﬂ_ % ; 11x 14 paper, produces a wide natu
FA - A e N MO e T g | border. as shown at right above
: a bi P ¥ - g ke : : H
: . m "ﬂ'lﬂ'ltl‘lﬁ Mﬂdﬁlg&mmu toll appropriate  size 2
- at under FeUY-LE gee the Yellow 58, ext. 1430). edges of the p

I 1 W"ﬁm& : 1-8004353*03 2 # achnique is es ; -.
1?;:%1 :::t 1430 (i ;F-hsz{lh]_ &'ﬂﬁ!ﬂ- T’HL g '::.E;['IT:L:I:.I‘:-ULIHH prints MNests

tLim:..LtE'd fme ~ Number One \ that specify unmounted ,,mitj “;::'E'rber
| | T os il it R T a  a S i ]
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If our battery can Vi
- make this big Gat'purr, we
- .canmake your little Lynx growl..

‘ . Interstate Battery. No matter what you want to start we've got a dependable, hot-firin’', heavy-

"?‘" duty battery that'll get you cr I' in @ven the worst temperatures. And if you need service
anywhere, weshave over 108,000 dealers all icraoss America to help you.

a Whether you want an auto, truck, farm, or motorcycle batiery, get the best battery going
by seeing your Inderstate Battery dealer...there's one near you.

Intersiate Battery System of America, Inc., (IBSA) Dallas, Texas 75243

*Cert s @ rogistered trodemark of Coterpiilar Troctor Co. of which BEA is oot aftilfioted.
1 .-l

INTERSTATE
BATTERIES
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Warning: The Surgeon General Has Determined :
That Cigarerte Smoking Is Dangerous to Your Health. r___._.,h_«_,-.w s




INTAKE VALVE
[CLOSED)

PISTOIN ~—_|

COMNNECTING
RO

he rattle and

clatier of spark
knock is a nearly un-
mistakable sound. It's
easily distinguished from
mechanical neoises because it
isn't thythmic like a ticking lifter or
noisy bearing. “Marbles in the hub-
caps” is a fairly good description, but

| it obviously comes from the engine.

However you describe it, the sound
of spark knock is so distinctive that
it's simple to recognize—but it can
be a lot more difficull to eliminate,

And it's quite necessary that you
work to cure a spark-knock problem
just as soon as it becomes apparent,
since it's a great deal more damag-

POPULAR MECHANICS ® ALIGUST 1984

EXHALST VALWVE
[CLOSED)

LIVBLIRMED MIXTURE

n| T —

ing than it sounds.
The death rattle of
spark knock is the
result of excessively
high combustion pres-
sure pounding the pistons.
The term “spark knock” isn't a very
good one, because the condition is
not always related to spark or spark
timing. Sometimes it's called "deto-
nation,” but spark knock can oeccur
without detonation taking place (as
you'll see in g moment). At any rate,
it's a serious problem and shouldn't
be ignored.
Spark knock is usually the result of
detonation. This occurs when a sec-
ond flame front is ignited in the com-

| bustion chamber some time after

normal ignition has occurred. This
means that the air/fuel mixture is
burning on both sides of the cham-
ber, creating tremendous heat and
pressure between the two flame
fronts. At some point this heat and
pressure cause the remaining gases
to explode viclently—usually when
the piston is close {o top dead center
(TDC). This violent explosion pounds
the top of the piston, opening up the
ring londs, damaging rings and
hammering connecting rod bearings.

Preignition
Detonation can sometimes result
from a condition called preignition.

51




CEMNTRIFLIGAL
ADVANCE WEIGHTS

This occurs when a hot, glowing spot
on the sparkplug or in the combus-
tion chamber causes the mixture to
ignite before the spark occurs. Be-
cause the chamber heat builds up too
soon, the compression squeeze may
cause more of the mixture to ignite in
another part of the chamber, causing
| detonation. Or the normal spark
ignition may start a second flame
front, again causing detonation.
The high cylinder pressures that
result from preignition can cause a
spark-knock noise even if detonation
doesn't occur. This is particularly
true if the preignition takes place
well before the piston reaches TDC.
The premature combustion creates a
situation where the piston slams into
a veritable wall of high pressure.
However you define spark knock,
the result is the same: engine dam-
oge. And although some domestic
carmakers called spark knock “the

VACUUM OFF, VALVE CLOSED
WO WACLIUM

SPRING HOLDA
DIAPHRAGM CLOSED

EXHALST
FLOW BLOCKED

sound of economy and efficiency”
when they couldn’t eliminate it from
their engines, it's a serious prob-
lem.

Fortunately, a completely clear
understanding of the causes is not
necessary in effecting a cure. Spark
knock is undeniably the result of
either preignition or excessive cham-
‘ber heat, and steps can be taken to
eliminate both,

Begin by checking your spark-
plugs to make sure they're the correct
heat range. An excessively hot plug
can cause preignition. Use a plug
recommended by the manufacturer,
but check an up-to-date listing to
make sure the recommendation has
not changed. Switching to a colder
plug might help cure preignition, but
may cause other driveability prob-
lems. Usually, if the correct plug
runs hot enough to couse preigni-
tion, something else is not working
propetly and the resulting plug heat
is a symptcm, not a causa.

Once you're sure the correct heat
range sparkplug is installed, check
ignition timing. If timing is too far
advanced, heat and pressure will
build up too soon and detonation will
result. You should be able to run as
much spark advance as the manu-
facturer specifies, but don't exceed
the factory recommendation.

Retarding the spark from the mak-
er's specs may eliminate knock, but
this should be done only when all
else fails. Retarding the ignition too
far could cause valve damage, loss
ol power, increased fuel consump-
tion and high emissions,

If you find that ignition timing is
okay, check the centrifugal advance
weights for corrosion and binding if

WVACULIM AFPLIED, VALVE OFEN
COMNTROL WACLILIM

TC INTAKE
MANFOLD

SIMPLE EGR WALVE
I.SMEEHHMTMWWMH:M,MWW#!M
be t

o feel the vacuum In the hose and see the valve movement.

the engine is so equipped. These
spring-loaded weights are located
ingide the distributor, usually under-
neath the rotor (Fig. 1).

Overheated engine

If ignition timing is not the source
of your problem, it may be due to
overheating. If you haven't serviced
your cooling system once a year, doa
thorough flush and a pressure test.

Then refill the system with a 70

I.Tmmnlmmhﬂntﬁ
tems should block flow of vacuum to
vaive only when engine coolant b cold

percent solution of new antifreeze.

If your car has a temperature
gaouge, check fully warmed engine
temperature and compare it to man-
ufacturer’s specs. lf there's no gauge,
you can install one. Simply replace
the coolant warning light probe with
the temp-gauge probe and mount the
gauge under your dash.

If engine operating temperature
exceeds manufacturer's specs, it
must be lowered. The cause could be
a defective or incorrect thermostat,
slipping fan belt, bad water pump,
collapsing hose, defective fan clutch
or cooling system blockage.

When you suspect overheating
problems, begin by checking the fan
belt. If the sides are glazed or the belt
is more than four years old, replace
it. Make sure the belt (old or new) is
properly tensioned. Have a mechan-
ic adjust it with a belt tension gauge
it possible.

A thermostat can be tested by sus-
pending it in a pan of water with a
thermometer. Heat the pan on the
stove and note where the thermostat
opens.

Bad water pumps and collapsed

POPULAR MECHANICS & AUGUST |784




VACLIUM TUBE

&, Exhaust [removing cata-
free-flow muffler) can affect
on cars with trarsducers.

hoses can sometimes be diagnosed
by watching the coolant flow through
the open neck of the radiator. Once
the thermostat is open, coolant
should move vigorously through the
radiator.

A tan clutch is a bit tougher to
diognose, but you can get a general
idea of its condition by watching the
fan spin when you shut off the
engine. lf the engine is cold, the fan
should continue to spin: with a hot
engine, the engaged clutch should
stop the fan when you turn the igni-
tion off.

Severe blockage in the engine
sometimes is indicated by a pound-
ing sound that comes from the affect-
ed area. Radiator blockage can
sometimes be detected by checking
for cool spots on the radiator core
while the engine is running. Fan
position and grillwork often make
this impossible. The best way to
check a radiator is to have it
removed, flow-tested and cleoned.

A power backflush with chemical
cleaners may eliminate blockage
without removing the radiator. Most
garages are equipped for this, but
make sure a shop has a power back-
flush machine before you sign for the
work.

Defective EGR system

If you determine that neither en-
gine operating temperature nor igni-
tion timing are the cause of the
spark-knock problem, it may be the
result of a defective exhaust gas
recirculation (EGR) system. EGR fail-
ure is probably the single most com-
mon cause of spark knock.

The EGR device routes a predeter-
mined amount of exhaust gas back to
the intake system to help lower com-
bustion chamber temperature(Fig. 2).

POPULAR MECHANICS ® AUGUST 1984

The reduced tem-
perature lowers
NOx emissions and
prevents spark-
knock problems. In
the early doys of
emission controls,
EGR systems were
basically add-on
devices. If the valve
was removed and the air/fuel
mixture adjusted to compensate,
engine performance sometimes
could be improved. This led some
people to believe that disabling an
EGR system would always improve
performance, bul nothing could be
further from the truth. Engines of the
last seven years or so are calibrated
around the EGR system. Removing or
disabling it is usually a disaster, but
some people still do it. They usually
get a spark knock, and then must
retard ignition timing to stop it. Per-
formance and fuel economy end up
worse than before the tinkering be-

gan.
Today's informed power plant me-
chanic makes EGR testing part of
every tune-up or engine diagnosis,
He makes sure that (1) the EGR con-
trol vacuum is present and at spec;
(2) the EGR valve opens when control
vacuum is supplied; (3) a flow of
exhaust gas actually passes through
the EGR valve when it opens.
Procedures for these steps wvary
greatly from engine to engine, de-
pending on the type of EGR control
used. The manufacturer's service
manual for your car should include
complete directions. Some general

VACUILIM MOTOR

[ ==

/ |

P

AR CONTROL
WVALVE

auto repair maonuals, particularly |
the professional editions, include
this information. Do-it-yourself man-
uals frequently gloss over or ignore
this important diagnosis.

The simplest EGR valves use a
vacuum signal—taken from just
above the carburetor throttle
plates—to open the valve. Called
ported wvacuum, this signal is not
present at idle. A temperature con-
trol switch in the vacuum line pre-
vents exhaust gas from being recir-
culated until the engine warms up
(Fig. 3).

To check this EGR system, make
sure that control vacuum is present
when the engine is warm and run-
ning about 2,000 rpm. To verify valve
opening and exhaust flow, apply
vacuum to the EGR valve with a
hand vacuum pump while the engine
idles. The EGR flow should cause the
engine to stumble, or even stall. If
there is no change in performance,
the valve is defective or the exhausi
flow is blocked. Feel the underside of
the valve diophragm while vacuum
is applied (wear gloves if the engine
is warm.) If it doesn't move, the valve
is defective. Ii the valve appears to
be opening but there is no change in
idle when the valve is opened with
the vacuum pump, the exhaust recir-
culation passages are plugged.

Other EGR wvalves won't open
when vacuum is applied. They are
regulated in respect to exhaust back-
pressure and vacuum (Fig. 4). Specif-
ic tests vary. Some Ford backpres-
gure valves can be tested quite easi-
ly by revving the engine in NEUTRAL.

THERMAL WVACLILIM S\WATCH
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HEATED AIR
EMTERS CARBURETOR

COLD AIR ENTERS
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&, Switch inside air-cleaner housing should
shut off vacuum O VacuLm motor as
intake alr warms. i not, replace switch.

Other Ford valves can be tested only
after the exhaust is restricted with a
socket. Some GM backpressure
valves must be removed from the car
for testing.

Various EGR systems

Backpressure EGR systems used
on a majority of late-model Ford and
GM vehiclez are sensitive to
changes. Some won't open if the cat-
alytic converter is removed or burned
out. Others may be affected if the
muifler is replaced with one that
does not meet original equipment
backpressure specs. Today's cars
rely on the interaction of many differ-
ent systems. Tampering with emis-
sion-control components can be bad
news.

There are many other systems:
Some computerized vehicles use a
solenoid in the EGR vacuum line for
control. The computer can eliminate
EGR by switching the solenoid. Oth-
ers use a more sophisti-
cated dithering solenoid RELAY
to modulate EGR flow.
Sometimes they are used
with backpressure
valves.

Some Fords and
Chryslers make use
ol a venturi-vacu-
um signal to trigger
EGR. This signal is
strengthened by a
vacuum amplifier,
since it is oo weak
to move the dia-
phragm of the EGR
valve on its own.

Many Chrysler
products use an
EGR timer that pre-
vents EGR flow for a spe-
cific amount of time after
the engine has been
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started, Chrysler products with the
2.6-liter four-cylinder
have a complex, three-stage
EGR system. Unless your car
obviously has a simple ported
vacuum EGH, you'll need a fac-
tory service manual for trouble-
shooting directions.

Vacuum leak

If you determine that your
| EGR system, spark timing and

engine temperature are okay, spark
| knock may be caused by a vacuum
| leak. This is usually accompanied by
a lean misfire.

Tiny vacuum leaks are tough to
pinpoint. Try applying carb cleaner
to gaskets ond vacuum hose connec-
tions while the engine is idling. If
idle speed increases perceptibly
when the solvent is applied, you've
found o vacuum leak.

A mechanic with an emissions
analyzer can find leaks by closing off
lines with a hose pliers while watch-
ing for a drop in emissions.

An excessively lean fuel mixture
can also cause spark knock, usually
accompanied by hesitation, surge or
misfire. Again, an emissions ana-
lyzer helps pinpoint problems.

Excessive preheating of air or the
intake manifold can also cause deto-
nation because the incoming mix-
ture is too near the flash point. This
can occur if either the intake hot-air

system or the early fuel evaporation
(EFE) system fails.

The intake hot-gir system draws
air from a stove surrounding the
exhaust manifold (Fig. 5). On most
cars it's controlled by a wvacuum
motor. Vacuum supply for the motor
is turned on and off by a thermal
switch in the air cleaner (Fig. 6).
When the intake air is cold the motor
closes a door in the air cleaner, fore-
ing the carburetor to draw its supply
from the stove. As intake air warms,
the switch should shut off the supply
of control vacuum, and the door
ghould return to the heat-off posi-
tion.

If the door remains in the heat-on
position, check for vacuum at the
vacuum motor when the engine is
warm. If you find vacuum, the ther-
mal switch is defective. If you don't
have wacuum, the door is stuck.

EFE or manifold heat systems sup-
ply heat at the base of the intake
manifold to aid in fuel vaporization
when the engine is cold. Most use
exhoust heat to warm the manifeld.
Some late models use an electrically
heated grid under the carb (Fig. 7). If
either system fails to shut off the heat
as the engine warms, spark knock
can result.

Carbon accumulation

Carbon accumulation in the com-
bustion chambers can cause detona-
tion, due to the resulting increase in
compression ratio, or preignition be-
cause of hot spots in the carbon.

GM sells a top-engine cleaner/sol-
vent that will remove carbon from
combustion chambers and pistons.

If you have eliminated all possible
mechanical solutions to a spark-
knock problem, a change in fuel is in
order. Premium unleaded gasolines
provide considerably more anti-
knock protection than regular
grades. Octane boosting additives
may be equally effective.

In extreme cases where both me-
chonical solutions and fuel-switch-
ing fail, a thicker head gasket can be
installed on the engine—a far better
solution than retarding the spark
because it won't cause other dam-
age. This is, of course, expensive
and difficult. The thick gasket may
cause some loss of power and fuel
efficiency, becaouse it lowers the
compression ratio, But the engine
may end up being more efficient if it
was constantly detonating.

The death rattle of spark knock is a
warning. Don't ignore it or you'll be
locking for your piston rings in the
bottom of your oil pan. ™
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ONLY NRI GIVES YOU TOTAL
COMPUTER SYSTEM TRAINING

Electronics comes 1o
fife: ar your NAI
Discovery Lab®.

Pralessional 3Y-dig
multimeter with Action
Audio Cassaita bo (alk you
through aperation and use

Muoded 4 Technical
Refarence Manual
onriches your training.

Bite-size lassons
build knowledge
and understanding
S1ep by step

COMPUTER * MONITOR »
DISC DRIVE « PRINTER
= AND SOFTWARE...

It's all included with NRI at-home
training in Microcomputers and
M sors. And only with
NRiI training.

If you really want to learn how to
work on computers, you have to learn
how to work on computer systems.
Only NRl includes a completa system
with your training. . .total training that
gives you hands-on experience with

computers, peripherals, and software.

Training that builds the knowledge,
skill and confidence you need to
become a computer professional.

Get Inside the Famous TRS-80
Model 4 Computer

Learn programming technigues
for troubleshooting . . .goinside to
expand its RAM to a powerful 64K. . .
even install a double density floppy
disc drive.

You'll become familiar with
computer languages. .. BASIC, the
most popular microcomputer pro-
gramming language, and machine
language for diagnosis and repair
work. You'll run software that
demonstrates computer operation,
even learn to do your own programe-
ming. You'll become proficient at
modifying programs to fit your
business or family computing needs.

Integrated circuits and
enlange mamary 1o G4K.

Bullt-in manior
Your hands-on training displays up o 80
fakes you inside your characiers for easy
TRS-80 Model 4 wond processing
compiter 1o instalk ant spread sheel

POQTAMS.

Add High
Performance
Peripheral Printer

Only NRI gives you a total system
training by including the flexible
Gemini 10X printer as part of your
hands-on learning. Working with it,
rnu'll get practical experience in add-

ng peripherals, learn maintenance
and servicing operations. And you'll
use it for hard coples of important
programs, business records, and
word processing.

Understanding Built On Experience

You start with the basics, rapidly
build on the fundamentals of elec-
tronics with bite-size lessons to
master advanced concepts like digital
logic, microprocessors, and com-
puter memories.

You'll reinforca this new under-
standing with hands-on, practical
demonstrations and experiments that
glve you real-world experience and
build almost intuitive skills. You'll use
the exclusive NRI Discovery Lab® to
see what makes transistors tick, build
and test working electronic circuits
that duplicate key computer circuitry,
construct digital logic circuits that
demonstrate computer performance.
And, you'll probe into the very heart of
your computer using the Discovery

Mure ractical exparience as you

"\- |FI5H| doubis-dansity floppy

dizk drive. Software includes
TRSDOS™, DOSPLUS™, maching
ianguage mandor, and two game
pograms

8= 9 dal mabrix

Lab and professional
digital multimeter included
in your training program.

Do It at Home in Your Spare Time

NRI trains you in your own

home at your convenience. You
learn at your own pace, backed at all
times by your own NRI instructor and
the entire NRI staff of educators and
engineers. They're always ready to
answer questions and help you over the
rough spots to keep you moving toward
your goal.

Free Catalog Tells Much More. . .
Sand Today

See all the interactive training
equipment you get in this state-of-the-art
course in today's technology. Look over
the lesson outlines and descriptions of
the exciting experiments you'll perform.
And look at other high-tech career fields
like Robotics, TV Video/ Audio Servicing
and Data Communications.

Mail the postage-paid card today
to see how NRI can give you the skills
and confidence you need to start a
good-paying career as a microcom-
puter technician. If the card has been
used, please write.

NS

McGraw-Hill Continuing
Education Center

3838 Wisconsin Avenue, NJW,
Washington, DC 20016 r

We'll give you tomorrow. H
(TR0 & a trademark of the Racio Shack devision of Tandy Corp. )



A MEMORABL

QUALITY.

Mmc -IV* is the most advanced

computer in the world.

grommoﬁhethingsitremembm

do for you.

e
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1984 Mercury Topaz

With the capacity to make a quarter
of a million operations every second,
Ford s EEC-IV can:
|. Save fuel, by making sure that your

engine has the precise air-fuel mixture

it needs for optimum performance.

No more, no less.

2. Help your engine run better, by
mstanﬂy measu and ad]u.stlng for
such extemnal conditions as altitude,
temperature, and engine load.

3. Get you off to a better start in the

moming, by helping to prevent stall-

outs and reduce warm-up time.

4. Heip your service techmician at
maintenance intervals, 531 keepmg an
electronic “diary” of your engmes

ormarnce h!.f,tor'l.

5. Perform one final quality control
check on itself before the car leaves
the factory, to make sure everything is
working together properly,

For obvious reasons, other car
companies would like to offer an on-

board computer with the memory, speed

and accuracy of Ford's EEC-IV But so

Get it together —buckle up.

far, there’s no such ammal,

And yel, EEC-IV 1s just a small part
of our commitment to build the best cars
and trucks we possibly can.

Cﬂm&: ﬁnd out more abﬂut all our
1984 models, and get the details on the
Lifetime Service Guarantee® *

We think a few minutes with your
Ford or Lincoln-Mercury dealer will
convince you of one very important

thing: that Ford is, indeed, a car

company to remember.

You're going to love the quality. Qualityis Job1l.

*EEC-IV not available with all engne transmassion combmnations

**OMlered by participating dealers

FORD +» LINCOLN « MERCURY

FORD TRUCKS - FORD TRACTORS
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Programmable table saw

An electronic, 10-in. table saw is now available from Sears, Roebuck
and Co. The 1-hp saw features programimable powor-blado elovation
and bevel settings which eliminate the
need for crank handles. A digital dis-
play reads out the blade elevation 1o
005 of an inch as the saw automatically
raises or lowers the blade 1o the pro-
grammed height. Bevel angles are dis-
played to Yo+ of a degree. An elevation
jog button allows you to adjust the
blade .005 of an inch with each touch of
the button. It's available through the
Sears general catalog and at larger
E'fears stores for $699. For details, write Rt T o e
Sears, Roebuck and Co., Sears Tower,  jouch-control panel [above] for
Dept. PM703. Chicago, 1ll. BOG84. programming blade height.

Instant hot water dispenser

The convenience of instant hot water is now available for
every home kitchen thanks 1o the In-Sink-Erator hot water
dispenser (Model H-330). A 'f-gallon tank delivers 40 cups of
1807 waner per hour for the preparation of food and beverages,

To install the unit, first remove the sink-spray nozzle and
hose (or bore a hole in the sink rim). then slip the dispenser in
from beneath and anchaor it
with the threaded mount-
ing nut. Attach the copper
tube 1o the cold water pipe
and plug in the power cord.
It's available at hardware
stores and home centers
for approximately $60. For
more details, contact In-
Sink-Erator, 4700 215t S,

Racine, Wis. 53406.

Superior drywall tape

Manco self-adhesive fiberglass drywall
joint tape is easy o apply. needs no
prepasting and works with new quick-
drying compounds that often cause
paper tape to bubble. It comes in 2-
in. X 36-ft. ($3), 180-fi. ($9) and 300-fi.
(£13) rolls. Contact Manco, 2040 West
110th 5u, Cleveland, Ohio 44102.

Two new cordless, rechar-
geable hights for home and
shop use are offered by
Black & Decker, 5156 Glebe
Rd.. Easton, Md. 21601,
The Clamp-Light ($25) is
the first cordless, portable
worklight that clamps in
place leaving both hands
free. The padded jaws at-
tach to any object up to 174
in. thick and the lamp piv-

ots 360°, According to the
maker. the batteries sus-
tain a charge for one hour, The Space-Light ($20) offers up to two hours of con-
tinuous light in unwired areas such as a closet, attic, storage shed or staircase
To recharge., remove light from the wall-mounted bracket and plug it into an
electrical outlet, Both lights are available at hardware stores and home centers,

POPULAR MECHANICS & ALIGLST 1984

Scrubbable wall paint

Fittsburgh Paints claims its new Wall-
hide latex fat wall paint (priced at $14
per gallon) is twice
as durable as other
premium flat wall
paints, The Wall-
hide paint line
boasts easy stain
removal, resistance
to water spotting,
surface uniformity
and maximum
washahility without
surface paint dam-
age. It's available at home centers and
all Pittsburgh Paint dealers.

For details, write PPG Industries. 1
FPPG Pl Pittshurgh, Pa. 15272. M
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Cincinnati gets night baseball.

S0 YEARS AGO: August 1934

Suniken treasure s discovered.

25 YEARS AGO: August 1959

Who will reach the moon first?

= = =

Night baseball

& small-size fortune has
been expended in Cincinnati
in the construction of a re-
markable illumination
scheme for the National
League baseball park of that
city. The plant which con-
verts night into day is com
posed of 14 powerful carbon
lamps, fed by a 250-hp dy-
namo  installed on the
ground, The lamps encircle
the field, arranged in such a

| way that the glare does not

blind. Ten lights are ar-
rmnged on five towers, and
four are operated from the
grandstand and bleachers.

Treasure hunters

Would you like to go sea
hunting for treasure this
summer? An old Spanish
galleon lying deep in some
guiet harbor, ducats of gold.
fat doubloons, pieces of eight
and precious |ewels trickling
through its rotting sides may
be calling out 1o vou. If you
have the cash to finance such
a trip, you might induce L1
Harry E. Riesenberg of
Washington, D.C.. to start
you off on a jaunt that would
give you the thrill of a life-
time. Riesenberg has charted
caches of more sunken rea-
sures than any other man

Racing to the moon

The race is on, Someday
soon we will hear an an-
nouncement that a space-
ship, bearing men, is on the
way to the moon. How
soon? Will the men be
Americans? Russians? Men
will go simply because the
Age of Space has come. The
United States is preparing a

kind of lob into space—a
large airplane releasing a

piloted smaller one (the X-
| 15) which will zoom 100
miles up. This project and
others are considered nec-
essary probings before the
moon journey

TN
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Coffee anyone?

A Kansas City grocer has
an ingenious arrangement
by which he grinds coffee
for his customers and gets
healthy exercise. He props
his bicycle up. connects his
rear wheel by pulley 1o the

grinder and treads slowly.

i
I

Time, as a separate pntity,
has not yet been defined in
language, Definitions will be
found to be merely explana-
tions of the sonse in which
we use the word in matters
of practical life. No human
being can tell how long a
minute 1s; only that it is long-
er than a second and shorter

than an hour. In time
measures we strive for a
uniformm motion of some-

thing and this implies equal
spaces in equal times; so we
here assume just what we
cannot explain, for space is
as difficult to define as time.

A quiet coach

Engine vibration is eliminat-
ed from the passenger com

parnmment of the articu-
lated motor coach (abovel—
two  units streamlined to
have the appearance of a
single vehicle, The convesx
front fits in the concave back

Earthquake on film

The script of a recent mo-
tion picture called for an

aarthquake, Sets wiore
placed on rollers and tied to
the floor with heawvy
springs. Walls were con-
structed with prepared but
concealed cracks

- N

Commercial copter | Call for help
Twenty-four passengers | Shipwreck wvictims and
can be seated ina neéw com- | downed aviators may be

mercial helicopter that pro
mises (o make intercity trawv-
el even faster, The Verol
107 twin-turbine craft has
traveled 82 miles from MNew
York to Philadelphia in 37
minutes

POPULAR MECHANICS ® ALIGLIST 1984

saved by a radio beacon life
preserver that sends a pre-
set code signal the moment
it touches water. The one-
watl fransmitter can call
rescue ships within a range
of 20 miles ™
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RADAR LRI RECEIVER

In Japan, where high-tech eectronics

are a way of life, they pay $714.93
for an American-made radar detector

(You can get the same one for considerably less)

Even we were a litthe surprised. All we did
was build the best radar detector we knew
how. We shipped our first ESCORT in 1978,
and since then we've shipped over 800,000,
Along the way the ESCORT has earned quite
a reputation —among its owners, and also in
several automotive magazines.

Cradentials
Ower the past five years, Car and Driver
magazine has performed four radar detector
comparison tests. Escort has been rated
number one in each. Their most recent test
concluded “The Escort radar detector is
clearly the leader in the field in value, cus-
tomer service, and performance .. " We think

that's quite an endorsement.

Our Responsibility

One of the reasons for our reputation is
our aftention to detail. If we don't feel we can
do something very well, we simply wont do it
That's why we sell Escorts direct from the
factory to you. Not only can we assure the
quality of the ESCORT, but we can also make
sure that the salesperson you speak to i3
knowledgeable. And if an ESCORT ever
needs service, it will be done guickly. And
it will be done right.

50 States Only

And that's the reason we don't presently
sall ESCORTs outside of the United States,
Even in the countries that use identical radar
(Japan and Australia, to name two) we know
that we couldn't provide the kind of customer
service that ESCORT owners expect, So we
pass up the additional sales rather than risk
our reputation,

"Dear Sir..”

S0 we'll admit we were surprised when a
letter from one of our customers included an
advertisement from a Japanese automotive
magazing. The ad pictured an ESCORT, and
the price was 158,000 yen. Our customer was
kind enough to convert that to U.S. dollars.
Using that day's rate of exchange, an American-
made ESCORT was worth 371493 in Japan.
Further translation revealed the phrase “The
raal thing is hera!” and warned against
imitations.

This ' page ad was 4 folal surprise

Econ 101

Meedless to say, we were flattered. We
knew that ESCORT had an impressive repu-
tation, but we never expected to see it "boot-
legged” into other countries and sold at such
a premium. But the laws of supply and demand
are nat 50 easy to ignore. When there is a
strong need for a product, thera is an equally
strong incentive for an enterprising capitalist
to fill that need. And apparently, that's just
what happened

The Moral
We still don't sell out of the country. And
the price in this country is still $245. The
price weva had for the last five years.

Quite a deal for what the Japanese must
think is the best radar detector in the world.

Try ESCORT at no risk
Take the first 30 days with ESCORT asa
test. If you're not completely satisfied
return it for a full refund. You can't lose.

ESCORT is also backed with a one
year warranty on both parts and labor.
ESCORT $245 (Ohio res. add $13.48 tax)

By mail send to address below. Credit
cards, money orders, bank checks, cer-
tified chacks, wire transfers processed
immediately. Personal or company
checks require 18 days,

ESCORT

RADAR WARNING RECEIVER
T = s

Cincinnati Microwave
Department 100-868
One Microwave Plaza
Cincinnati, Ohio 45296-0100

Ture in “Talkback with Jerry Gaban Amenca’s mine wisekly saefite call-in comedy tall show Sunday evemings on public radio stations. Chack iocal istings.
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Hanging extension cords

To keep trouble lights and extension
cords coiled when not in use, secure
them with a loop of rope or twine and
hang them on a hook.—Charles F,
Radtke and Walter E. Burton

A piece of paraffin wax can add muscle
to your hand sawing. Use it to wax both
sides of the saw in the areas that will
move in the cut. The wax acts as a
lubricant to reduce friction and there-
fore the force necessary 1o move the
saw back and forth. Repeat the waxing
whenever the saw requires more push.
A chunk of wax from a glass of home-
made jelly is shown being used on a
crosscut saw.—Walter E Burton

e = e = )
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NEW 1984 EDITION.

Over 900 detailed plans
and innovative ideas to
improve your living
environment, save money
on repairs and enjoy your
leisure time.

-4

® Toolchests and workbenches.
® Tools and equipment,

#® Recreational vehicles.

® Sports equipment.

#® Fine Furniture.

® Storage structures,

® [nvaluable and inexpensive photocopy
service of past POPULAR MECHANICS

articles,

ONLY
$1.00

Send for your catalog today! Be
more self-sufficient tomorrow!

Send vour name and address with check ormoney
order pavable o POPULAR MECHANICS. Mail to;

lar Mechanics, Box 1014 Radio City Station,
New York, MY, 10001

Scuba Tow Sel-Leisurely explore
beneath the sea behind the single
engine scuba tow. Glide
underwater at about 3 mph using
scuba gear or just a snorkel.
Complete plan includes full size
cutting patterns and an illustrated
instruction manual.
(PL-1747-510.95)

Pupular Mechanics s a Pebdication of Hearst Magazines

o Dhivision of The Hleamst Corporation.

9

<Float above the ground on a 7° dia.craft
designed for fving. Built from plywood., this lawn
micwver engine powened hovercraft will run fur 3

hours vn a gallon of regular gas. Craise on air.
Complete plans and photo illustrated instruction
bookiet. (I'L-1800-59.95)

.__:hh

Classic Workbenchr- Build this classic European
wiorkbenich for half the price of the ooy version,
Dovetail joints give the drawer super resistance to
racking. COur drawings will show vou how to maks
thisse joints. In addition vou get detailed plans,
instructions and material list. [PL-1748-55.95)

Adirondack Lawn Furmiture This raditional
Adirondack turmiture is aurable and attractive
Cratted of hardwood, each piece is carefully
sanded, then assembled with water-resistant glue,
sealed with wood preservative and painted —all by
miake it stand the rgoes of oubdoor use, ustrated
lans and material fist available.
E‘Lr]T':'r]-SS U5}

Stowaweay Picnic Table is clever one-piece design
that folds like scissors forvasy storage when not in
use. Easy to build. (PL-1716-53.95)




yourself

Even if you've never done any
work on your car yourself, HELP!
makes it easy to take care of those
pesky little repair jobs. Like broken
window-crank handles, loose arm
rests or noisy starters, to name a
few of hundreds for which HELP!
has answers, No more weekends
hunting parts in auto junkyards.

This booklet lists 100 of the
most popular HELP! iterns that can
save you big bucks in solving small
repair problems. Parts come in
handy packages with complete,
easy-to-follow instructions. Send
for your FREE copy of "One
hundred auto repairs for under ten
bucks."

T ———— N T S ————— —

| Motormite Manufacturing Dept. PM. |
a division of R&B Inc.

1 2695 Philmont Avenue

= Huntingdon Valley, PA 19006

| Send me a FREE copy of the helpful
| HELP! booklet.

I MAME
| ADCRESS
|
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COMING NEXT MONTH

BUILD OUR ROOMY GARAGE/BARN
Besides this great plans offer, we show basic
framing techniques you can use on any structure,

- a i
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HEAGAHI A Hm SI‘ACE ODYSSE\'
President Ronald Reagan tells how we’ll launch a
manned space station as early as 1992—the first
step in a bold plan to open new frontiers in space.

HOTTER DETROIT CARS FOR 85
Chrysler and Dodge field a 150-hp turbo sports
sedan that rivals Audis and BMW/s in performance.

IS YOUR HOUSE LEAKING HEAT?
Here’s a survey of likely heat-loss spots,
plus tips on making the most of an energy audit

PM’'S GUIDE TO HOME INSULATION
Our comprehensive chart helps you choose the best
insulation and the right amount for sure protection.

HIGH ADVENTURE IN BRAZIL
Detroit Editor Dan Ross takes you on a wild ride
by Land-Rover through the jungles of Brazil.

HOT NEW MOTOR SCOOTERS
Japanese imports are reviving the scooter craze
with flashy models that sport digital

dashboards, pop-up headlights and even heaters.

MAKE YOUR OWN BUTCHER BLOCK
Here are easy ways to make handsome butcher
block tops, plus a handy roll-around cart.

CARS YOU CAN'T BUY HERE
Unusual imports, sold only in Canada, include
economy compacts selling for $4,000 to $5,000.
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LT1Y ALFA ROMED £2.70 For 8 Gk,
B

GT L 11258

1 ALFA ROMED ALFETTA 73.80 @l ne mals GT, GTV & sstss _§125%
CtbN ALLIANCE BY covery g8 AMC flensot model | Fm 0es
BhTT AMC GRIMLIN, HORWLT. PACER 7180 for rmM 1%
8194 AMC 7587 covery AMI Coneors Fa e, Mathdor Soutil phey 0¥
Gr¥i] ARROW, PLYMOUTH 7880 coven al madehy i
B015 ASPEW, DDOGE 78-80 covers a1 6 4 V8 mooely Flosa
THEE AN 100 7077 for all modeh ne 1000 ... EIFL
1229 ALIOI AG00 BOEZ cowers i sedan & coupe modesy 119
SEF0 AN 5000 77.83 repnre of laciory mine all modey E3s N ]
GG AL FOK 7379 coven i modety ML
T3TF BAREACUDA & "CUDA 6577 &l 6 & VA maden TS
LG BN 3002 5977 nc 1500, 1600, 1602 ?DDG!I'wIE-‘a J119%
SHLY N T30 TSR cower gl 119%
A1 BMW 538, 530 7580 covers @l modes 11.9%
9760 DN 3500, 2009, 1.0 & mah o Bevans & G5 FEFR
G504 BRONCO £ 8] coves ol 2 & i Al orve models B109%
AG3T BRONCD I B coepry b dowrraited 7 & 4 whi dr mixiely FI005
G306 DUNCK 68 76 nc Dectra. L= Gabee Amera, Widoat 1295
8473 BUICK T7-83 for L Sabrw F10.85
HOAT DUACK NEGAL & CENTURY 74-80 for 4l mals o hurin 31305
B4%5 BLACK REGAL & CENTURY B1-83 b af reww hl or moses  §10.95
FB5 ] MACK SKYHAWK BT for o madety & Cadilps Comgmen 313205
0727 CAMNLLAC GB-78 8 mode's escpe £1 Daradn 51298
GOIE CAMLLAC 75-84 covers ab bl pise medeis ¥10.95
AGTE CAMARD &7-0] covers ¥ 6 & B cybrder modes 31395
B450 CAMARD 5783 covers wil reociels S10.55
S5T CAPRI TO-T6 for sl 7000, 7600, FROO meti 51295
9386 CAPRI TO-BY covers &l mode’s and enpnes 1295
GBS ] CAVALIER 87 covess ol models plus Postac 52000 12.95
A4E%5 CELEBRITY £7-83 covery @ modeh & bwd Boch Comtury 1095
{375 CHALLENGER mumﬂnw“m $10.55%
867 b SAPPOR] TR coven @l ey 51295
BT CHAMP & COLT TH.83 hor af fron whesl drve models 1298
8331 CHARGER 6770 dor ol moadely ing 00 & A7 51098
B217 CHARGER 71-75 cowery 8 mexiely 0¥
aad WI].I.I'M-H covers @l Mol modets $10.¥%
B46%5 CHEVELLE TO-H3 cowsrs ol ing Mabbu & Mams Cails B2
3734 CHEVETTE P6-83 cowers 8 modets plus Porriac 7. 100 3119
1038 CHEVROLET 2940 covers ail B-ryl modes b ek
O8RS CHEVROLET @554 reprint of daciory whop mams $32%5
1001 CHEVROLET 3545 dor ol Bl ir_ Bescayres. impaia mas S84
D010 CHEVEROLET 65-81 ba Bel A, Bracayre, Capees. Impaia 112193
BIE? CHEYT ii 6258 omvery wil &, B & V3 soxinhy $10.95%
OTTS CHEVY LIN' T3-E2 jfor ol 2 4 4 wiv dv. iy # Sersnl 1208
S4E4 CHEVY 510, 515 MOEUP 2757 jor o s phug GUIC 1005
154 CHENT MOLUP 6702 51 inc Barer, GME plus Suburtan 31295
EELH CHEVY 510 & 515 BULTER &3 for il modeis poy bmy 31005
102 CHIWY WANE 67-82 tor 3 sodely pius GMC s 51294
GO0 CHEVALER 73.79 faciorp ihag mangal . muisl e plee 521,95
S14R CITATION BO-BY povern 21 mzdeh s Buck Seylark 110,95
GEEH CITROEN 1D, DS 6775 covers 48 19 JO & 2| medie, . 512,98
5712 COMONET, DODGE 11°75 cowery 56 mensly F16.9%
0037 COMAE G065 cowery Bl Moy, A Narbo Rarges $16099

QATH COSVITTL 57-65 cowers 4k 7R3 & 337 oy
SR CORVETTE G682 cowery 4l models § engmesy

GENERAL REPAIR MANUALS — TUNING GUIDES

5005 CHILTON ALUTD REPNIE 77-84 tr all Amprcin-tudl tan §19.93
0932 CHILTOM ALTTO REPAS 72-79 for g8 Amencin tan L1985
7137 CHILTON AUTO REPASR 6471 fer all Amencan can Il!-.l!

S6E] ENGIND RTPAR: head svips & onior goae Dusl on sebec?  522.95
WRGA MLTD MACHINIST seil machng LSy 3785
G651 AUTDROTIVE g 15-uie Wil i eIy 995
1165 GM CARS ik Bepar 1023 pan aght trecka 1455
§152 BOLT-ON PE what 12 Buy & what (17 0o e jos _ B10.98

3410 TURBOCHARGERS the meat comoiele Dogk on T sehe) 1895

| TEE POWER banay of B AN BT DipD FA.55
FETT SHOKET TUNICKS Fﬂ'llil ﬁ'ﬁ IP:;'«I“I“'WT Ill::lF :;:—::
L] WITH ECOMOMY pawer tureg, & Daidrg b

A AIR COMDITIOMING tachneal sonond iranng 2,
TIZS AUTO AIR COMDITIONING = servoe & repae i 1]
BELT AUTOMOTIVE [LECTROMICS | sl T
1@ L] HAHDBOOK com il ' Depee $1255
FEIE HOW T TUNE TOUR CAR For ] gary VTS

NS,

Jrrd AUTO TROUBLESHOOTING GUDIE by Chiton wiry complsts 3793
3745 BOSCH ELECTROMIC FULL IAICTION maras 1079 mporn  B10.95
1711 BASIC CARBURTTORS & FUEL SYSTEMS fov of LS makes  $6.5%

9206 CARBURETON BASICS troutdedhocs refiuid &1 U S makey 3B 5%
BEET CARTER torbureiors meudd Sena, modvly o models B10%S
S]] HOLLEY cortri ad 7 & & Bis mo & restuschd iass
G652 ROCHESTER CARBURETONS bor o 1 2 & 4 harme! mordeis W
1707 BASIKC BODYWORS, i PAINTING good sweral informaton. pos - 3655
(HEFT KUTDMOTIVE REFIMSHING feal, profibing min! boos LS

L4 AUTOSODY REPRIMNG & REPAUNTING et LI FE
ETi7 METAL FABRICATORS HANDBOON ccr 4 osior o et won __ 3995
1EL% .H.I-‘I'ﬁlbﬂ'l!ld!l'ﬂ'!lL REPAIR for proteysaonss EEE
5105 CLASS FIBER ALITO BOOY consinechon & moss j IR
BaATD FINCRAGLASS repiv & corithuchis ta¢ cavi & Boans $1150
A4%] PRACTICAL ENGINE SWAPPING how todo & nght Y
TLTE DHESEL Fitw 1o et poud Ca, Wi, [aCiip

a7 DAESEL CRGMES. trm TO BIPAE ongete oesrg corm 510158
0667 DIESEL Funsarmenisis, Service, Hefas covers 8l mipech 109
2526 ENGINE REBUSLINMGD i 115 an;.nllld-lrﬂi FITEL]
B4 CLUTCH & FLYWHIEL HANDSDOR The fubiect 955
9320 mmmmuhnrmnum 1455
1Fag BUTGMATES TRAKS BCFAIE 78 -B0 BBIC Chnier, Foe L OW LIL55
é;:i BRAKES. STEOMNG mﬂmd?ﬁ-l%n? 1:?2

AUTO BESTORATION GUIDE Ewer shiruned i
RESTORATION wwieful for o oy o L1}

G506 OLD CAR FALLE OLEDE it esvhen 1594
BETE THE GOLD SODR Mﬂdmpﬂn:ﬂﬁﬁmmﬂ! 1595
0706 EYPASS EWISSION CONTROLS 7377 &) Fami bl sy 11598
B474 BYPASS EMISSION CONTROLS 7177 GMzam :Iﬁg

ORI V-6 PERFORMMNEE from Bocs, Fod & Cheey ' enpres
B534 BUNCK POWER MANUANL periprmasce funmg T W modes $8.55

Know how 1o fin i,
lt::p it running righi, The TOTAL SERVICE MAN-
BUAL for your car will show you how 1o do everything
e e [ from a4 minor adjusment 1o a major repair,

| FREE CATALOG WITH EVERY ORDER

o lune it . 1o Hf\"t it...1ma

\TSLM DOOISE BO-BL
BOEY DATSUM 1200 & D210 7178 cowers 4 moden

0TI DATSUN 210 7982 cowery il modes mporied
B127 DATSUN 2401, J6OL, JOT T0-TH cowsry all madei
9152 DATSUN FBOZI 76-82 for al madeh nc hebe
1657 DATSON 310 76-81 covers #i modes phus P10
9583 DATSLN 810, 610, PLO6R-77 cosery 8l muxiehy
0357 DATSUNMISSAN SENTRA E2.87 coesrs 2 madaly
L8 DATSUN/MISSAN FTAMIA §1-83 cowr al madel
S257 DATSUN PICK-UP 10-T9 covers 8 Tt mstiel
0935 DATSUN PIOK-U® 5087 b at 720 mois 2 & dowbl dree
OEY] DODGE 6877 der ol Monsco & Polars mode

ACES DODOE AMES A]-83 covery Bl moces

1359 DODGE DMM TH-53 a1 modes e 024, Churper, Rergege:
B371 DODGE MCH-UF 65-B2 cowery 8l 4-whi drnss madeh
L1748 DODGE PCH-UPS 71-82 for ol 2. whewl drve modely
5T MD-WFHJPNBIHMI*P’WMI'M
WAME 6770 af ¥ & & | ton meh g Phamouth
WAMS 71 .83 for ol models b | ion gl Prymoth

BUST DUSTER 70-76 ter ml madeis o Scamg
GEER ESCORT B]-82 ol woceiy, inc 0P ghey Meroury Lymn LNT
alag FAIRLANE FORD §7-70 cowery sl mocedy

356 FAIRMONT, FORD TB-8| cosers ol modeli od angre
9@-. FALCON, FORD & &4 70 cowers all & o modely
GFMG AT 134 67-87 ol mdis oz aprpdes, coupe. 7000 & terbn

2106 FAT 131 T5:B0 for a0 mogess. | B & 20 bire engres
GFFS FAT X17§ T1-82 covers al models

6309 FIRERIRD MO-H1 coeers b VB models e Tresd &

1262 FRERRD A2-81 cowers sl & oyt V-6 & V-8 modei

S61L FORD 71-82 covers Ebim, L7001, Bancherm, Thondeem
QBT2 FORD 6B8-B3 kor Custom, Gataee. LTO, AL & wagos mas
9365 FORD COURER 7207 cowers a8 models mapored

B205 FORD MOK-UP G568 a8 2 & d-whi o mate 1:2:] ton
G451 FORD MCKAUP B3 51 of 7 whi dr Pasnes 4 dewl

458 FORD MCKUP 7375 all 7 & & whi o F-J00 m F.350%
Y22 FORD BARGER 03 covers sl dcpl T & dowhi dr modely
B204 FORD VANS. £1.58 jor ol 1+, &, & 1 jon rodes

Q453 FORD WANS. 6987 covery 4 6 & B cybnder mades
S35 GRANADA, FORD 582 covein &l modeh

EE4H HONDA ACCORD T6-87 cowsry bl musaly

STET HONOA PRELUDE 7587

BE0e (aONOA CIVIC T1EE covers 81 modes

P05 INTERMATIONAL SDOUIT 67-73 8000, A f A mdn

G565 INTERRATIOMAL 62 -B0 tene/ mieifin Sciul wigon, ok s
EO4T LMEURR E-TYPE 5[ 77 cowie @il B-Cylindes msslss
TR IRGUAR 1IE GA- 79 cowery sl mordey

SEIT JAGUAR LI12 72-80 for b models e 005 Damie
G760 JEEP, WILLYS SE-B% ab 4 & § oy saton b, DREE-L.
SIOT JEEP 56-T9 tor i Dhavihss, & Wagones mih
SR04 JOEP WAGDREER | Senes w230 ohe eng

GR0E JEEP UMVERSAL C1-2, CAX meeind laeiory sanusl

HOME REPAIR

QR30 CHEVY SUPER S 1 TH wyerythang sl sy model

G795 CHEYY PERFORMAMNCE petling the moat trim msd bincha

E125 CHEYY SMALL BLOCK, tow in sebasid

B409 CHENT SMALL BLOCK, How 12 hoteod ¥

o918 CORVETTE BESTORATION SOUBCE BOOK 5367 e hok 1

QLB mmmhnmr 15.95

§404 FORD BBO-BLOCK, 0w ' e 5595

g7 mum—mmasicwumm-mrw 15,95

B408 PINTO. how to rebudd the d.cyl 55,95

819% FORD PERPORMARCE fow 15 gl o bor alvset o Wk $10.95

B34 MROPKR SMALL BOWE, 173, 3IE 340 360 engeas 5995

RS2 MUSTANG. HOW TD BESTORE YOUR mmpsle how o el 31495
POMTIAC racer's & high peri handbosk tar G0 70s ma
ARCOOLED EWGINES mancs for | 7 & d-gyhi ovee L5 o

SERVICE MANUAL &1 1.cpl wnaer 1 oo

BSOS NS
FERRE FEERE

marmal for @l mAgr s i Mo F93
| SMANLL TRACTOR mancy O5-81 o1 mebesmofes §-J0 %0 51955

tracioe mely B0 CA G RC WE WOWDASWF §10.5%

TRACTOR mairudl covers af sirest 7H BN & BN $10.95
wwmummnmmum 10 2000 ¥10.98

[CFE B FARM TRACTORS for AB.CHWMTA S EWETAY models _$10.98

BSIB JOMN DIEML S tractsr marisl or maki & 00U G, 1y, M_MT

L0 MASSEY-FERGLSOMN farm tracioe mes TL2D, 10?{IIT{>.'.I:I

-
s
o oo

.5...
532 52

A73] WELDHNG GUIDLENMES ail gaz & sleving mafods 4 meriss
[ mhﬂﬂmﬂuhwﬂ-rmmmmlm
BF5) CASTIMG SMALL METAL & BUSRER PAETS s miteral abige
DE43 COMCRETE TECHMOLDGY mait orrpiets book o T it
L6452 GENERAL CARPENTRY coset methordy womed lrime Souie
U147 EXCAVATON OPERATION oopers Dovihor nadery Cranes

s, cwirha il g, pron s

REPAIR dozers. twcaberel, cranes. bl

e
SEEEaE EERS
7 sssens a2k

2z
2

roga by TV §9.95
#nd Servcing. 957 cegn ::t::

Gaa] ELECTRICITY FROM WIND, WATER L SUM  how oo get f 4.

Brad4 L LOCHSMITHING  complate, ahig-by 10D cours ¥15.50
3752 TELEMWOMES. Masier Mandbook every fype & antaiaton 1250
370 0w TO FLY HELICOFTERS how ity fiy [0 pating boers 511,23

IF ¥OU DON'T S5EE IT HERE, FPLEASE ASK FOR IT

CREDIT CARD ORDERS & CUSTOMER SERVICE
227-2665

toll free 1-800-CAR-BOO

N MEW YORK 518-676-8043

ATSIACTIOR CURRAMTEED DR TOUR MONEY BACE

B155 JEEP B-81 cowery B0 C16 0t D17 medeiy

‘506 LAMEIA BETA 1680 for sedan, coupe & 9T moden 1185
1258 LAMDROVER %577 opwes 2 20 3 & deser modess LIFE ]
CULR| MLAVTRSCK G5-7| & oyl 170, 200 250 ci o e 10095
EXT1 MAVERECK 7277 rowers ol mocels pius Comet 7177 11095
1550 MATDR QUC 7752 lor 0l eoat whas dro mosieiy, 1195
CR12 MAFDA GLC &-52 covers front i dnee mooely only pIFL
Gl MATDA 7178 sciudes R4 ana Casme medsii Jlrose
SEL| BAATEA RET PRET covers @l mdeh 11295
E105 MATDA A26 T5.E] povers 80 modeh 11295
CEU3 AT BOR, B10 T7-TH coeery Ml =adeiy 11295
1746 MERCIDES-BENT T30 559-65 coven 80 mhy 31195
EIST MERCEDES-BEWT 190 6%68 pus 1530 2000 7700 et $10.9%
S4RS WERCIDES-BEND TR0 F0O0 S6-77 & medan gay 130 11295

Q14 MRCIDES-BENE 65-TH mehy 220, 230 300 & deyed mein. 31295
B3O8 350, 450 7150 ke 1805 4808 SEL & ORC $)29S%
B30 lﬂﬁm“-;;'“ nchy 730, 40 THO. 300 & gwsel  FLOSS

S0 WERCURT 1580 comr 5 modeis & enpoes 1095
GZ7 MERCURY TEPHTR 7581 &l modes i lurbochares 1295
LOBR WG MDCET 68-B0 o modes cha LH Seniw 58.7| ¥12.95
L0 WGE, MGBGT (5 81 for a0 roacuies & ooupe modely §12.5%
DESL MONIA, CHEVROLET 7500 szt Aaira, Starkes, Septawh 5098
G TS WUETAMG ¥ 657 ) coeery gl mooes 1295
EZ77 MUSTAMG B 74.TH covars b 4, Y6, & VA modeh 11293
SIEE WLUSTANG 7083 coven a8 modesy and avgnes 51295
0551 WOWA CHEVROLET T1.76 cowers ol modein $12.95
PLOT OLD CUTLASE TO-BJ fod 50 rene albid 2¢vel riddess, F1195
BAGS OLES CUTLASS CIERRA &3 81 @) mos plos Pocter G000 $10.95
S8 OLDS FIREMIR 82 For w1 mocess phas ofhe G Joan $12.9%
!llB OLDS OMEGA B0-E3 covers #f mdhy pany Poriac Prosns Y1095
BEI0E OLDSMOBLE B8 P& ooeers soi 25 and 98 mades $129%

3 OLOESMOSLE 7747 cowers 3l B8-98 maodely 510,95
Hii'.'l OPEL B4 S for gl modely o G Kadett, Mnis £ 1900 $1295
OFE] PEUGEDT S0 DHESEL 74-20 coves ol maoety $12,9%
7L PEDGEOT 504 68-T9 for a1 gineme engne modshy §13.95
ORYY MNTO 7080 covers ol modely o Mercury Baboal 1095
DE74 PLYMOUTH G5 76 Fury, WP, Gran, Suberbae roges 51085
125 MLYMOUTH HORIDON TH-83 af mc TC1 Toramo & 5w 310.95
BOGE PLYMDLITH RELBANT 1 B3 cowers @i mooey $12.5%
0651 PONTIAC 6676 ad fil-ware o Bonrewlie. Cateima G $13.85
HA Y POMTIAL Y7 &Y o hdonue mc Bonrewiie & Catabra 11088

BT |0 PONTIAC 7433 LoMari G0 Gried &= Prosss G vened 51095
| LG POWTIAC PRI & complo'e faciory shog masual LFEE ]

0285 PONTIAC TEMPERT €8 73 ol =on i GI) Lebam 11055
w15 Wﬂﬂlﬂl‘!r;—br\'iu TAL 9105 91050 & 9157  SL0MG
GA34 PORSCHE 914 T0.76 i modes inc 414/6 §12%5
0953 PORSCHE 924 T5-A0 cowery 4 msdeds nd Tert 31295
HOOA PORSCHE 928 TH-BL svin cowers S04 110.%5
aarz ‘“.I.I.Tl,lﬁl' T5-B cawers B sideie g FS 1195
PAZT REMAULT 13 6579 cowry sl moduly aies iy FTEL ]
0685 REMMAT 15 [ 771 cosers o madel inc T TS (kL
0750 SAAR §9 67 79 cowery @ siadety FIEL ]
8613 TAAR MO0 7923 cowers i modeiy ex Turte hrd ]
BOSE BUMARU 7782 tor 3l 1300 DBO0. SR8T and WPV moden 51294
B1AS TORIND £5-75 b medeh we Frie Ranches p AL ]
QA9 TOFOTA CELICA 7| | cowers 88 mixieit sucest Sugrs pIEE ]
SE12 TOTOTA COROLLR E8-87 hor ol modeds e Soapd frars flres
7132 TOYOTA COROMA 70-B2 cowirs @ £.07 modes 51293
G198 TOMOTA CRESSION Y887 rovers 9 modsn 11194
DBLT TOVOTA PICK-UP® LBBP inv a8 D.ahi drws moowly LIk L]
B524 THYOTA LAMD CRURSER &8-82 covers i mades 129
G921 TOYOTA STARLET 8| cowers 80 models L iFE-2Y
Q5TE TOTOTA SUPRA TO-R| cowers o rratdely 51295
OB01 TONOTA TERCEL BO-B2 cowers 9 modely 3295
1200 TRUIMPH SPITFSRE 6781 cowsr ab ey 51295
.".'IJ'JT“'HTH TRE §T-Mh &l models ind TR25D 1295
SO TREUMPN TRT 7521 cwery sl modeis 11295
B192 VALIANT &8 76 ol mdy re Scarp Sagrtte $10.9%
0513 YEGA FO-77 coesrs il modeh fucepl LOSwen LIFE ]
BOLF YOLARE 7680 covery 8l modeis 109y
1227 VOLRSWAGEN BEETLE 5&.67 af mib o Kaemmre.Gha 1295
0140 VOLKSWAGEN BELTLE 68.77 wi mahy oy Warmarnn-fiva 1395
BA00 VOLKSWAGEN RABRIT 7% 57 gy & pensl phus prhoup $L198
B254 VOLNSWAGEN SCIROCCD 75 87 covers is & gl modein 51295
BIA] VOLKSWAGEN JITTA B0 8] gas epre + obser VW mades 51295
1125 VOLRSWAGEN BUS £1. 7% w1 comger van bamapostes mais 512,95
676 VWOLRSWAGEN VARAGDN &0 81 cowens ! moosis 11298
S5H2 VOLRIWAGEN TYPL X 6272 for squaretars. heviacs $12.55
'IJ']'E VOLKSWAGEM 411, 413 58 74 covmin &1 rrotien §12%%

H WOLEKSWAGEM DASHER T4-T8 cowens, ol modea
L?E-t VOLVED T42 Lbd, 105 g T4 for ol mooels i 5 & 6
G550 WOLWD BA-7 lor ab ol wg hae ingstbon
ITES VOLWO ]2 ML, 2HS T5RE covey

21 WOLWOD 28, P68 7580 cowers o

CARBOOK

Narna

Addren
Ciny
Stane Zip

Books thipped ta all parts USA/Canada [US Dollar]
O | encioss full payment (check or money ordar]
Charge ClAmerican Expren OVisa OMasterchargs

O T o

BOOK »  |OTY.|PRICE EA| TOTAL
1
4
§

PLEASE PRINT  Postaga/handiing § 3|00
NAME & ADDRESS MH TOTAL §




nless you're a member of a motor
club, such as the American Auto-
mobile Assn. (AAA), you may be put-
ting your vehicle on the line when you
have it towed. A motor club usually
protects members by holding recom-
mended towing outfits accountable for
damage they cause. But, whether or not
you're a club member, you can save
yourself time, trouble and money if you
know the proper way to tow your partic-
ular car. You have the right to tell a tow-
truck operator how to do the job, if you

The tow truck can do more damage
to your car than the accident!

BY MORT SCHULTZ

happen to know he's doing it wrong.

If you want your car or truck towed to
your dealer or mechanic, see if ha'll
come and get the vehicle before you call
a towing outfit. Dealing with someona
you know is best.

If you're a member of a motor club
and you have to use a local towing
company, check the instructions provid-
ed by your club. If you aren't a member,
look under “Towing” in the classified
pages for a company that's affiliated
with one or more auto clubs. As a last

altermative, ask the police to recom-
mend a reliable operator.

Once you've got a towing company
on the phone, make sure to discuss the
following:

B The make, model and year of the
vehicle,
B If the transmission or differential is
inoperable; if the vehicle has special
equipment like fog lights, air dam,
axtra-wide tires or spoilers. On a truck,
tell them if it's got a camper body, full-
(Flease tum to page 58)

Some vehicles are easy 10 tow; some are
almost impossible. Here are the "84 mod-
els the AAA considers the sasiest (plus a
few honorable mentions) and the hardest
{plus a few dishonorable mentions).

The Easiest

B VW Jewa, Scirocco, Quanturm

B Jeep CI7, Scrambler.

B Ford LTD Crown Victoria, Mercury
Grand Marquis, Lincoln Town Car,

8 GM G-Body Cars ({Chevy Malibu and
Monte Carlo, FPontiac Bonnewville and
Grand Prix, Olds Cutlass Supreme, Buick
Regal).

B GM B-, C- and E-Body cars [Chevy
Impala and Caprice Classic; Pontiac Pari-
sienne; Olds Delta 88, 98 and Toronado;
Buick LeSabre, Elecira and Riviera; Cadil-
lac Fleetwood, DeVille, Eldorada, Seville).
® Toyota Tercel

Honorable mention: VW Rabbit, Toyota

Tote That Dodge, And Other Tough Tows

Cressida, Ford LTD, Mercury Marquis,
Ford Bronco.

The Hardest

B Exotic foreign types (Aston Martin, Fer-
rar, Porschel—Not designed for towing
with a sling; too low to be picked up with
wheel-lift or to be winched onto a flat-bed
without possible damage.

B Rolls-Royee, Bantley—Heavy; overloads
COMMOoNn towing equipment.

B Chevrolet Corvette—HRequires several
pieces of lumber to prevent damage; needs
dolly under ground wheels; top must be on
to prevent damage as chassis flaxes: (oo
low for wheel-lift or fatbed.

B Pontiac Firebird with aerodynamic
“ground effects” package—Cant be
towed from front with sling equipment; too
low for wheel-lift or flatbed equipment.
® Honda Prelude—Can’t use sling front or
rear; plastic bumpers can be damaged.
B Mitsubishi Stadon—Can’t use sling

exhaust systemn may be damaged; wheel-

B BMW 31B1325e—Can't use sling front
or rear since air dam, brake lines or
exhaust system may be damaged: wheel-

front or rear since air dam, gas tank, or

lift or flatbed equipment should be used.

lift or flatbed equipment should be used,
B Mazda GLC sedan—Can't use sling up
front since valance panel may be dam-
aged; sling in rear may be used. but from
wheels must be placed on dolly.

® Honda Civic—Can't use sling up front;
sling in rear may be used, but fromt wheels
must be placed on dolly.

B PFininfarina Azzurra—Can’t use sling in
rear; to tow wehicle from front, spoiler
must ba removed and 4 % 4 spacer blocks
placed exactly to avoid damage.

Dishonorable mention: Alfa Romeo Spi-
der, All Chrysler rear-wheel drive sedans,
Peugeot 505 sedan, Jaguar XJ-5 coupe,
Isuzu Impulse.

b
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Senior year, Dad
lent me the money
for this car.

1 had to work
construction all
summer to him back.

Do you think I'd use just
any motor O|I"

A '69 Charger raised on
Gulfpride®

| put a lot of sweat into
buying it. You better believe |
treat it right
\ I think Dad liked the car
4 right off. He taught me to take
care of it. To change the oil fre-

quently. To use Gulfpride.
| Of course, the car didn't
get to be fifteen years old with-
I8 out a few things wearing out.
‘% Like the speedometer. The light
" switch. The driver's seat.

But never the engine.
Gulfpride has helped keep all
eight cylinders coated, lubricated,
and faithfully humming away. For
more than a decade.

ﬁndDadaJwa)ssadewn

. A MATTER OF PRIDE.

Get a $2.00 rebate when you buy
Sqt.nmnl’anrgmhddalmfpddeoil.
For details, look for Guifpride displays
at participating retailers.




You name il— U-Haul® rents it

Now rent it all at your U-Haul Center

* Air Compressors
# Airless Paint Sprayers
= Bicycles

» Camping Equipment & Tents

¢ Champagne Fountains
s Compactors
» High Pressure Washers

» Hospital Beds & Wheelchairs

e Lawn Aerators

e Log Splitters * Video Movies

¢ Party Tents * Wallpaper Steamers

« Power Lawn Vacuums  » Welders & Torches

» Power Trowels Free pair of leather-faced work
¢ Pneumatic Nailers gloves with this ad.

* Sanders & Edgers
e Scaffolding

» Tables & Chairs

* Thatchers

Findd us in the white pages under U-Haul Center.

[LH-IAI.IE

BEFORE THEY TOW YOUR CAR

(Continued from page 66)

load or a trailer. Providing these facts
will halp the company send the right
equipment.

B [f you have passengers with you,
make arrangements for a taxi.

B Where the vehicle is located and
where you want it towed.

B Price and method of payment (some
firms only take cash). Find out the kind
of tow vehicle the company intends to
provide—sling, wheal-lift or flatbed.

Don't rely on someone else to deal
with the tow truck operator. It's your
vehicle—be there.

Before the tow truck arrives, know
the proper towing procedures for your
vehicle. Chrysler and Ford service man-
uals explain how to tow their cars. GM
publishes a separate towing manual.
Some imports may have towing infor-
mation in the owner's manual. The
AAA publishes a Towing Manual annu-
ally that you can get for $8.95 from its
Credit and Order Dept., 8111 Gate-
house Rd., Falls Church, Va. 22047. Be
sure to mention the year and model of
your car (you need a 1982 manual for
an ‘82 Chevy, for example). It's a good
idea to keep a photocopy of your car's
towing instructions in the glove com-
partment at all times.

68

Size up the towing equipment when
it arrives. The most common wracker is
the sling type. Auxiliary eguipment
such as a 4 X 4-inch crossbeam, spacer
blocks or a wheel dolly must often be
used with this kind of truck to prevent

r sling attachment often requires a

4«4 and spacers. Each car Is different.

damage to bumpers, radiator, suspen-
sion parts, unibody frames or the trans-
mission.

Some cars can't be lifted by a sling
without being damaged, even with aux-
iliary Ioad spreaders. Others can be
lifted easily, but they can't be pulled at
more than 5 to 10 mph without dam-
age. The AAA manual has all this
information.

Wheel-lift and flatbed equipment is
generally safer to use than a sling-type
wrecker, especially for front-drive vehi-
cles. This equipment is more expensive

. than a sling-type truck. If you hire a

fAatbed, it should have a gross vehicle

. weight (GVW) capacity of at least

18,000 pounds. The Ford FG00 and
Chevrolet C60 fall into this class.
Before the hookup, walk around your
vehicle with the tow truck operator and
make two lists of existing damage—one
for you and one for him. Have him sign

= yours—you sign his.

4
=
z
i

Wheel-lift supports car by Its suspension,
Instead of axie, bumper, undercarriage.

When possible, a vehicle should ba
towed with its drive wheels off the
ground. The transmission should al-
ways be placed in weummar and the
parking brake released. (During a tow,
raised whesls may hit the road; they
should be free to rotate to prevent
damage to the vehicle.)

If your vehicle has to be towed on its

(Fipase tum (o page 70}
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Complete trailer kits,

parts, and accessories...

Build-it-yo

urself

with theTrailer Works —

WE".re got everything you need
to do-it-yourself. In addition
to the world's largest selection of
build-it-yourself utility, boat, motor-
cycle, snowmobile, car transport,
and horse trailers, we've got a com-
plete line of trailer parts, accessories,
plans, and even a comprehensive
Build-It-Yourself Trailer Manual.
Whether you're planning on build-
ing a kit, or a complete trailer from
the ground up, we can help. We're
the build-it-yourself trailer
company...we're the Trailer Works.

Trailer \Works build-it-
yourself trailer kits.

The Trailer Works manufactures
the most complete line of build-it-
yourself trailer kits available any-
where. You can choose from over
22 different models of utility
trailers, ranging in size from a

4' x 3 all the way up to 8'6" x 53",

12 different boat trailers, including
everything from a hand launcher to

a 14' x 5 version capable of

handling an 18 boat with a 7' beam.

We've got motorcycle trailers,
snowmobile trailers, car transport
trailers, horse trailers, and more.

Traller Works parts

and accessories.

And if you want to do-it-yourself
from scratch, we've got parts and
accessories for every size and type
trailer imaginable, Building from
our patented Indespension
Suspensions, a revolutionary
approach to trailer systems
employing independent rubber
torsional suspensions, we've got
chassis’ and brakes, lighting
packages and fenders, couplers,
cables, rollers and pads, ladder
racks, jockey wheels, nuts, bolts,
and clamps. And that's not all!

Traller Works plans.

In addition to stocking everything
you need to build your own trailer,
the Trailer Works has a complete
inventory of trailer plans and
assembly instructions, designed to
assist you at each stage in the
assembly process. Detailing
everything you need to know to
build a Trailer Works kit, or even
fabricate your own chassis, the
Trailer Works has the answers with
copyrighted material developed
specifically for the do-it-yourselfer.

Bulild-it-yourself

with the Trailer Works.

If you're thinking of building your
own trailer, you need to talk to the
Trailer Works...today. Send in
$3.95, and we'll rush you a copy of
our Build-It-Yourself Trailer
Manual. It's a 100 page book
detailing everything you need to
know to build, own __

and operate a
trailer. And if you
write us today,
we'll include a
coupon worth /g
£3.95 off your
first order.

the bulld-it-yourself traller company.

| Please rush me a copy of the Trailer Works i
Py
| Build-It-Yourself Trailer Manual,

I O 1 am enclosing a check or money order for
$3.95.

I O Please charge 1o my MasterCard/Visa
Account # —

Name __
Address

City State Zip
Mail to: The Trailer Works
Department 102, P.O. Box 39164
Detroit, Michigan 48239




Better than -

Jogging, Swimming, or Cycling...

Aerobic Exerciser
Duplicates X-C Skiing for the

ord:c,ra ck

Jarless Total Body

Best way to Fitness

Cross-country skiing is oficn cited by physiologists
s the most perfect form af candiovascular exercise
for both men and women. [ts smooth, Muid, ol
by motion uniformly exercises mone muscles so
higher heart cates scem easier to attain than when
joging or cycling. NondicTrack closcly simulates the
X-C skiing motion and provides the same
cardiovascular -huilding benefits-righ
in the convenience of your home, year ‘round.
Eliminates the usual barriers of time, weather,
chance of injury, eic. Also highly effective for weight
control.
More Complete Than Running
NordicTrack gives you a more complete work oul-
conditions both vpper body and lower body
s [ 2t e same timee, Fluid, jarless motion does
it cause joant or back problems
More Effective Than Exercise Bikes

NordicTrack's stand-up skiing moton more unj-

P51, 124PM Columbla Court, Chasks, MM 55318

formiy exercises the large leg mascles and also adds
imparant upper body exercise. Higher pulse rares,
necessary for by |Id|nﬁlmss. SCEM CasieT (0 2tin
hecause the work is shaned by more muscle mass.
Even Better Than Swimming

MordicTrack more cffectively exencises the lamgest
musches in the I:m-dv those focated in the legs md
huttocks, When smmﬂﬁ , the body is su

by the water. thus pﬂ‘l‘tﬁll thiese musc lmm
bcmg rﬁmutltimrmrd stand up exercising
pasition on the Mordiclmack much more effectively
exercises these miscles.

A Proven, High Quality Durable Product
MordicTrack is in its Tth year of production. Noedec-
Track is quict, motoricss and has separately adjust-
ahle arm and feg resistances. We manufacture

and sell direct. Two year warrantee, 30

day trial period with return privilege.

Folds and stands oo end
to require only 157 x 177
slorage space. [
Call or write for, L |
FREE BROCHURE g\
Toll Free 1-800-328-5888
Minnesota 612-448-6987

WOODWORKING MACHINES
9 in 1 Combination

WITH ELECTRIC MOTCR WHICH
=34~ LATHE

VERY IMPORTANT
The oniy maching bullt it
A, ALL CAST IRON TABLES
B. HEAVY DUTY DESIGN
C.DEVELOPS 3 HP MOTOR
nm‘tﬂ AN INDUBTRIAL

ONE PLACE FORALL YOUIR NEEDS . . |

CALL NOWI!! FOR FREE GIFT
Toll Free (1-800)
iN CALIFORNIA CALL COLLECT (213) 549-0781
O wisSA [0 MASTERCARD [ MONEY OADER
PLANT:

MASTER WOODCRAFT CO.
B00 SPRUCE LAKE DRIVE - PO BOX G669
HARBOR CITY, CA 30710
& Ropublc-Lagun Groupd

Dealership Availabie
L& B & N &5 & & & & § o o § § |

Save Time! Save Money! 4
Mill Su Sells Over [
1,000 t Die-Formed '

STEEL e

REPLACEMENT
PANELS

To Repair Rust or Collision Damage
on Many American Cars, Pick-up
Trucks and Vans and Mos! Imports

96-Page MILL U.S. Car.
Truck and Van Catalog ‘3”

Linis shess! metal parts duislabie for mosd poputar U5 cars, vams ang
peci-ps Tool dnd Body Shop BUCESSONes B0 3t nCluded (00

Canada U5 furgs

TABCO. Import
Car & Truck Catalog

Lests soed roplaceman| pareis, lenders Poods grits, rochess, rear
quarsers. ait. (3100 Canada LS tends)

Send check of money order, aliow Bboul T week lor dstveny WSA o
Mastercand accaples 0N PRATS

Sand pet-a0cressen Famped ong
enwriope for FREE ivormaton on
any ONE Amancan of mpoe cas
o frack

3241 Superior Avervie ® Cleveland, OH 84114
Phone (715] 241-50T2
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drive wheels and the drive train is
inoperable, the drive wheels must be
put on a dolly or the driveshaft of a rear-
drive vehicle disconnected. If your vehi-
cle is going to be towed on the drive
wheels, make sure the tow operator
knows the towing speed and distance
limits recommended by the manufac-
turer.

If the vehicle is going to be towed on
its front wheels, the steering wheel
must be unlocked and secured with a
special clamping device, not the igni-
tion lock, which may break.

Sling-type equipment should not be
used if a vehicles's GVW exceeds 6,000
pounds. Frame rails of pickups can flex
| enough when loaded to let the cab and
| body come into contact, causing dam-

. CHEVRON P PHLITLR
Flatbed traller uses a winch to haul car u
onto its tiit bed. No wheels touch

age. The operator should always tow a
loaded pickup from the front, or use
wheel-lift equipment.

The operator should always attach
safety chains that are completely inde-
pendent of lifting and towing equip-
ment. Chains should be installed so
they won't hit against lights, bumpers,
painted surfaces, or other parts likely to
be damaged.

The lifted wheels of the towed vehi-
cle should clear the ground by more
than 6 inches, but not be so high that
the bumper on the other end hits the
ground on bumps.

During and after towing

Ride in the tow truck with the cpera-
tor. Make sure he observes speed and
distance restrictions for your wehicle,
and that he doesn't exceed 50 mph for
any reason.

When you reach your destination,
repeat the walk-around inspection to
seg if your wvehicle suffered darnage
during the tow. If it did, stipulate in
writing what damage occurred and
have the operator sign the document.

When you pay for the tow, see that
the operator's namae is on the receipt, as
well as the name, address, and phone
number of the tow company. P
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Build your own
library with
POPULAR
MECHANICS
and Motor books.

Hf;:jppﬂme Repair
M Provides step-by-step

repairs for more than 50 different
kinds of appliances. More than
BOO closeup photographs, 200
diagrams and charts. Lists
appliance part suppliers. Gives a
basic introduction to electricity
and instructions for operating
electrical testing equipment

llus. Explicit instructions explain
how to correct most problems and
tell you when to stop and get .
professional help. (B-1752—=823.00)

The Guide To Self-
Sufficienecy Complete
manual of practical advice on
baing totally or partiallv self
sufficient in every way. Over GO0
d-color tllustrations show
step-by-step how o do it Learn
to brew beer, bake bread, pickle
pnions, design a dairy, convert to
solar epergy, build a slanghter-
house or spin varn,

(B-1758— 818.95:

B-1753A, paper—3$10.00)

Tune Up & Trouble

Over 50 pages of
charts, showing how to trace and
solve 28 of the most common
problems. Covers all modern U5,
cars and four most popular
imports including pickups, vans,
four-wheelers, and even diesels.
Over M) pages of tune-up
specifications for U.5. models
from 1974-1979 plus Datsun,
Tovota, Rabbit and Beetle,
{B-1757—&19.95;-B-1757A. paper
— 81150}

Aunto Repair Manual
(197 7-1984)

The most comprehensive
up-to-date car repair manual
available, Over 2,300 models of
US cars. Shows how to make
hundreds of most common
repairs/maintenance in addition
to numerous complex repairs.
More than 55,000 essential
service specifications & repair
facts, 2800 how-to-do-it pictures,
diagrams/cutaways, 300 quick
check specification charts.
(B-1504—$21.50)

Basic Car Care Tells how 1o
perform simple maintenance
checks, prevent or delay
breakdowns, do tune-ups, handle
basic repatr jobs. Highly
illustrated with clear-as-crystal
photos, diagrams, and drawings.
Covers electronic ignition, dirsels
and front-wheel drives. Appendix
gives manufacturer’s specifi-
cations for each make and model
of domestic car by vear.
(B-1756—$10.95; B-1756A, paper
—§13.00)

Guide To Do-It-Yourself
Materials P'rovides answers to
every do-it yourselfer's questions
about material and supplies used
for home improvement projects
Discusses lumber, millwork,
plywood, hardboard, siding,
plumbing, and electrical supplies.
The only up-to-date reference
work that Turnishes complete
information on the thousands of
standard building products
available today, (B-1750—8§8.95)

Bedywork & Painting
This is the first book whose table
of contents was designed to
match the needs of the rapidly
growing do-it-voursell market, It
shows how to save time and
momey by doing your own work,
Step-by-step illustrations, 16
pages of photographs, including
color matching, pinstriping
techniques and custom designs,
Tells vou where to buy new or
used trim and parts and how to
install them. (B-1758 —$19.95:
B-1758A, paper— §12.95)

Truck Manual
{36th ) Over 2,800
models of trucks, vans & 4-wheel
drives— 1974-1983. 2,000 cutaway
pictures, 1,500 pages of step-by-
step, easy to follow repair
instructions. A complete
reference hook. Includes all
popular makes of trucks and
utility vehicles, plus the new mini
trucks. (B-1603—4§27.50)

Send your name and address with check or money order payable to
POPULAR MECHANICS. Mail to: Popular Mechanics, Box 1014,
Radio City Station, New York, N.Y. 10101
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Auto Manual
Car Edit, I
(1935-1953) This limited
edition shows how to restore,
repair & maintain 23 popular
models from 1935 to 1953
Special-service-sections include
information on such systems as
automatic windowlifts,
carburetors, generators, hill
holders, ignitions, overdrives &
much maore,
{ B-1499—$30.0:0)

Nod [lustrated

Auto Manual
Vintage Car Edit. IT
(1953-1961) A must for the
owner/restorer of vintage “Golden
Oldie” cars. This limited edition
shows how to restore, repair &
maintain 31 models. Special-
service-section includes
information on air conditioning,
alternators, brakes, distributors,
nonslip differentials & starting
motors, automatic transmission.
(B-1500—$35.00)

Popular Mechanics is 8 publication ol Hearst Magazngs & divison aof 1he Hears) Cosposation




Warning: The Surgeon General Has Determined
That Cigaretie Smoking Is Dangerous to Your Health,
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iimmy Cartei,', Craftsman

hind dur house is a fairly good stand of hickory. Hickory has straight
grain, so I've made a number of good chairs from it

headlines in an unusual way last year

when four chairs he built were auctioned

in New York. The proceeds went to the Carter

Presidential Library fund. PM spoke with Car-

ter on the building of the chairs and on his

woedwaorking hobby. Carter and his wife,

Hosalynn, were also good enough to let us use

the photos they took for their family aibum of
the chairs under construction,

Fﬂrmer President Jimmy Carter made

B Where did you get the idea for the chairs
you made?
Well, our ancestors settled in this
area in 1893 and I remember a
couple of chairs that were
| owned by my wife's great
> grandfather that were
e made out of
: green hickory or
oak.
B Did you
have plans to
work to?
Mo. I've never |
really seen any- B

©On a shaving bench [top]. Carter shapes leg. He
and Rosalynn wove the seats for his chairs.

-‘.
>y

POPULAR MECHANICS & A




» I. + o
With a froe, the tree trunk is cut into sections.
Sizes can be varied to any length desired.

After rough bark is removed, the white
bark that's left Is scribed with a knife.

thing exactly like the ones with the
vertical slats.

§ s it orue you cut your own tree to get
wood for the chairs?

¥es. | live on a farm that we own on
the adge of Plains. It's about 160 acres,
and behind our house is a fairly good
stand of hickory. Hickory has straight
grain, so I've made a number of good
chairs from it. | cut down about a 12-
inch-diameter hickory and made six
chairs and four stools. In the last pro-
ject, the tree was a little bit smaller, and
I made the four chairs for the library
auction.

8 How did you treat the wood after
cutting?

Well, you don't do anything to the
wood after you get the tree cut dowrn.
You just take a draw knife and remove
all the rough, dry bark. It's quite a
chore. You have to cut the wree down
between April and August when the
sap is rising so you can get the bark off
the tree. After you get the rough bark
removed with a draw knife, you take a
pocket knife and scribe the length of
white bark left on the tree. Then that
bark strips right off the tree, providing
the sap is rmising. You remove those

4

strips and save them. The bark is the

last thing you are going to use, to weave

the seats.

® S0 now you have a bare tree trunk.
That's right. You cut the tree trunk in

lengths that you're going to need for the

chair backs and the rungs. Some pieces

‘You just take a draw
knife and remove
the rough, dry bark.’

I used are 17 inches; some of them are
14 inches. The slats for the chair back
are 15'/: inches. You cut the tree trunk
into sections to give you the proper
lengths. Then you use wedges and a
froe and split the tree trunk into proper
sizes. For the rungs, youwanta 1 % 1
cross section. Then-you take a shaving
bench and draw knife and shape the
rungs, slats and chair legs—two short
front ones and two long back ones.

® How long can you wait to start the
project after cutting the tree?

I like to do this before the wood dries
out because you've got to bend the
wood. You just figure out approximate-
ly how much you want to bend it.
¥ What exactly do you bend?

The two things you have to bend are
your back legs and the slats that go in
the back of the chair. You can either
steam those or boil them in water. I've
devised a little steam outfit | use. You
make those pieces pliable and bend
them and put them on forms to hold
them, and 1 generally leave them for
about a week. They dry and stay in that
curved shapa.

The rungs of the chair you want to be
quite dry. You can either dry them over
afireonarackor, if the weather's good,
you can keep them out in the sunshine
where the air can get around them.

B |5 this where the chair comes togeth-
er?

Yes. You make sure that your chair
legs in which you drill holes are not too
dry, but your rungs should be extremely
dry. I use s inch at the end of my rungs.
I cut the ends down to a uniform % inch
in diameter with a dowel cutter | made.
Then I take a *s-inch drill bit and grind
about a G4th off each edge, which
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Carter bends a back leg for one of the chairs. The legs and  Rungs are hammered in after the ends
slats are bent by hand after wood is steamed soft.

Carter devised a “little steam
outfit”"—a bucket placed over
a fire—to soften the wood to
make It easler to bend the legs
and slats for his chairs

are trimmed to give them a tight fit.

Using dried hickory strips, Car-
ter weaves the seat for a chair.

makes it about Y inch smaller so that
the holes in the chair legs are about a
32nd smaller than the rungs. 5o that
you won't split the leg when you drive it
in, you shave off a little of the rung on
each side, but not on top and bottom.
B How do you do the shaving?

With a knife. Then you drive your
rungs into the legs of the chair, and you
have to use a lot of force on them. You
think its going to split but it doesn't,
And once it goes in, of course, then it
locks fairly tightly. I use a little white
glue, too, just as a safery precaution.
You do the front and the back, then the
next thing you do, of course, is to put
your side rungs in from the back to the
front. Then your chair frame is pretty
well fixed except for the back slats.

I mortise and put the slats in. You can
bend the top of the chair aside enough
to slip them in easily. On my vertical-
spoke chair, | put five spokes between
the top and bottom curved slats. You
don't glue any of this. But when you put
in your top horizontal slat you take a
clamp or put a rope across the top and
twist it and bring it together. Then you
drill a Ye-inch hole through the back
legs into the ends of the top horizontal

POPULAR MECHANICS » ALIGUST 584

slat. Then [ take a piece of hickory, tapar
it at the end and drive it into those
holes, which locks your top slat in. Now
the back of your chair can't spread.
B [s that a sturdy piece of work?

Oh, yes. The whole chair is locked
together.

‘Then you weave the
seat with a standard
herringbone weave.’

B So now you have a green-wood
chair.

Yes. You're through with the chair,
basically—except for weaving the seat
with those hickory strips. Some other
bark is probably better—white oak
splints might be just as good—but | just
prefer to make the whole chair out of
the same tree.

You soak the bark for an hour or so to
make it flexible, because by now it's as
hard as a rock. Then you weave the seat
with a standard hermingbone weave and

keep all your joints on the bottom, of
course. Once that's all done, you level
your chair; Cut a little bit off one or two
legs if you have to, to make sure the
chair sits steady on the ground. I put a
couple of coats of clear Watco oil on the
hickory, just to keep dirt or handprints
from showing up.

B Sounds like a very timea-consuming
project.

The actual working time is not all that
great, but you have to wait while your
rungs dry out, and you have to wait
while your bent pieces dry out. It takes
a long enough time. The fewest chairs
I've ever made at once is four. | make
from four wo 10 chairs at a time.

B Do you find hickory easy to work
with?

I'd say hickory is very easy to work
with when it's green. But it's very tough
when it gets dry. So you'd want to do all
the shaping you can when it's green.
8 | gather that you keep those chairs
around the house, right?

I sold four at the auction, and the
others we have in a mountain cabin in
north Georgia. We built a leg cabin up
there, and 1 made all the furniture for

{Please turn to page 113}
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Life On Artificial

BY FRANK P. DAVIDSON
llustration by John Berkey
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island shown in this artist’s
would be built 200

miles off the Atlantic Coast.

The outer rim of the island

would provide space for farming

and solar collectors. A nuclear

power plant could provide

electricity at a distance from

the island. Inland, a huge

mall would house offices. : L

apartment complexes and |

warehouse areas. The island

would have a supertanker port,

a heliport and an alrport for

small jets and V/STOL alrcraft.

ABOUT THE

AUTHOR
Frank F. Davidson, co-author of the ey
best-selling book MACRO (William oy
Morrow, §17.85), is chairman of the
System Dynamics Sieering Commities
at the Alfred P Sloan School of
Management at Massachusetis
Institute of Technology: He also
worked with British and French
agencies in che planning of an
English Channe! tunmel.




Using 1980s technologies, we're on the verge
of building our own livable off-coast lands.

nexpectedly, like a mythological monster, the
island rises out of the sea against the disap-
pearing horizon. It appears on no maps. In-
deed, just two years ago it didn't exist. A miracle of
engineering, some would say. The grand real estate
deal, according to others. The 21st century has barely
begun and mankind, finding travel to distant lands
commonplace, has now gone a step beyond and built
new lands. Artificial islands.

We can look ahead to this bold accomplishment of
macro-engineering—the building of huge projects—be-
cause the technology is already at hand in 1984. Mam-
moth artificial islands sit in Chesapeake Bay off the
Maryland coast and in Japan's Osaka harbor. Scores of
ultralarge oil platforms break the horizons of Prudhoe

Bay, Alaska, the Texas Gulf and the Gulf of Arabia.
We're building and planning islands at a guickening
pace t0 meet the demands for pristine air, more living
space, deep-water ports and oil exploration. New York
State is exploring the possibility of building an off-
shore tanker port near New York City, Japan has al-
ready set aside funding for an island airport in Tokyo
Bay, beneath which would coexist offices, apartments,
tanker docks and warehouses.

Why not look ahead to the 215t century and an even
greater leap in man-made land construction? The is-
land sits 200 miles offshore, far from the smog and traf-
fic of the city and benefiting from the favorable tax
treatment of a “'free port”’ Here, new industry can
grow at an orderly pace without getting tied down to




COURTESY RAYMOND INTERMATIONAL

ARTIFICIAL
ISLANDS

bureaucracy and excessive taxes. Here,
the environment can be controlled from
the sea bed up. We'll call it Liberty
Island.

Connected to the mainland by a mul-
titubed tunnel, the island’s mass-transit
systemn brings it closer to the rest of the
world than a midtown bus. State-of-the-
art roughing pumps keep the tubes
virtually air-free. That allows a maglev
train system to race above its magnetic
track at supersonic speeds. The idea is
based on a demonstration in 1982 by
Yoshihiro Kyotani of the Japan National
Railways. He and his team succeeded in
running a full-scale, electromagmnetical-
ly levitated maglev train 300 mph on a
test track. It was just a small leap of the
imagination to the supersonic train.
Having escaped the friction of a track
through levitation, it now also escapes
air friction by wvirtue of the tunnel's
roughing pumps.

Laying the transportation tube at
varying depths down to 3,000 feet
allows the transit system to follow the
contour of the ocean bottom, sitting on
rock ledges or man-made piers that bob
imperceptibly above their anchors. This
idea also originated in the 20th century.
Submaring engineer J. Vincent Har-
rington even identified an attractive
North Atlantic route for a proposed
pipeline.

Liberty Island rises on piers that float
and are anchored hundreds of feet
beneath the base. Ships can literally
pass beneath the island. On one side of
the irregularly shaped land mass, a rock
ledge beneath the sea permits part of
the mass to be supported by polders,
large prestressed concrete walls of the
type used for Holland's major dikes.

Artificial Island of Chesapeake Bridge-

Tunnel Is seen during construction.

'8
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completed In

next decade. Aerlal photo [above| shows portion of the 9-3q.-mi. island already buiit.

Oil-drilling islands such as the Sohio gravel construction in Harrlson

COURTESY S0OHID ALASKA PETROLELIM

. Alaska, are the

forerunners of large-scale man-made islands. The island, which Is made of 1.25 million cu.
fr. of gravel, Is 350 ft. across. it's built for calm seas.

On one side of Liberty Island sits the
world's largest supertanker port. It can
accommodate scores of tankers that
couldn't get into New York Harbor or
Chesapeake Bay. This section is pat-
terned after “Europort,” a series of
artificial islands linked together off the
North Sea. The Europeans began build-
ing it island-by-island shorily after
World War I

Like the older Europort, our futuristic
Liberty Island brings the ships inside
protective walls that keep away the
driving sea and fierce winds of occa-
sional storms.

The 21st century island is composed
largely of solid wastes from the cities it
serves. Safe containment walls of light-
waight steel and other advanced mate-
rials are used to contain the waste.

Liquid waste, chemically treated at sea,
is pumped into Liberty Island’s soil as
fertilizer, now that its deadly chemical
components have been incinerated. On
a level just above the shipping, the
liquid wastes and the salt air of the sea
help farmers grow a bumper crop of
legumes.

Near the outer edge of the farmland,
close to the shore, a fishery, facing
incoming ocean curTents, USEs CTANES
and nets to farm the carefully husband-
ed local sea. Indeed, Neil Ruzic's 1980s
experiments with man-made reefs in
the Caribbean lay the perfect ground-
waork for such fisheries.

On the next level up, angled away
from the farm country to allow maxi-
mum sunshine, the real city begins.
High-rise office buildings take up a
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Mltxul Englmﬂng concept of Tokyo Harbor Airport Island is based partly on early work of Buckminster Fuller. The island will stand on

ressed concrete plllars

the island

considerable part of the outer periph-
ery. Farther inland, a giant contained
city—a super mall of the future—con-
tains stores, apartments, offices, re-
search facilities and a heliport. Atop the
entire affair is an airport, where small
jets, V/STOL craft and prop-driven
planes can land. (Such an airport is part
of the plan being funded by the Japan
Institute for Infrastructure Develop-
ment in Tokyo Bay. The Japanese gov-
ermnmment in 1983 appointed an engi-
neering team to begin designing the
island for completion in the 1990s.)
An old idea

Man has been building small artifi-
cial islands, or adding on to existing
islands, for eons. In Aztec cities of
ancient Mexico, causeways and small
landfills were the forerunners of the
20th century landfill islands and deep-
sea oil rigs.

With the advent of improved con-
struction materials such as high-tech
metals and ceramics, and with 20th
century overcrowding, man finally had
the tools and the drive to go to large-
scale artificial lands.

One of the world's most impressive
systems of antificial islands sits off the
Maryland coast in the Chesapeake Bay.
Completed in 1964, the - Chesapeake
Bay Bridge-Tunnel system was built in
three years by Raymond Intermnational
Builders. The $200 million island chain
links the Delmarva Peninsula with Nor-
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on concrete

folk, Va. Most of the nearly 20 miles of
the Chesapeake structure is taken up by
bridge trestle structures or tunnels.

Four man-made islands, each eight
acres in area, git in waters 30 o 45 feet
deep. The islands rise up to 30 feet
above the mean water level so that only
the fiercest of storms will carry large
amounts of water over the surface. It
took 1.5 million tons of sand and
300,000 tons of rock to build each
island. Today, they provide approach
ramps to the tunnels and service areas
located along the lengthy read system.
Garages, emergency equipment and
tunnel ventilation buildings are on each
Raymond island.

As if preparing for the advent of
bigger man-made islands, Raymond
constructed specially designed low-lev-
el trestles of precast, prestressed con-
crete at a plant built especially for the
Chesapeake project. Since then, Ray-
mond has used the plant to build com-
ponents for seaboard highways. The
trestles used on the Chesapeake project
have withstood pounding salt water
and ravaging winds for 20 years with-
out a substantial sign of damage. Such
material is the basis for the polders
used to hold up the landward side of our

imaginary Liberty Island.

Oil platform experience

The futuristic island will need more
than polders to keep it from breaking
apart of floating away. On the seaward

sitting pads that act as "shock absorbers” to keep the structure standing in an earthquake.
Il be raised above sea level, boats will be able to pass underneath.

side, ocean currents, winds and storms
present a tremendous engineering chal-
lenge. This is where the oil platform
technologies will come into play. To-
day's oil platforms face challenges from
nature such as wind and water damage
and risks from the drilling itself. The
engineering job is to construct a stable
platform that will remain stable even as
ail is removed, causing increasing give

in the earth holding up the structure.
0il companies have developed a wide
range of platforms for different environ-
(Please turn to page 117}

Conc
coni

art shows an oll platform on a
tower to deflect lce chunks.
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SAILIN’
SMALL!

Mini replicas of America’s Cup racers
offer safety and simplicity for the novice
and a real challenge for old salts.

BY CLIFF GROMER
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Sleek mini looks like a real 12-

meter yacht—untll you notice the
tkipper, who appears to be walking
on the bottom. The drawing at

right shows the helmsman’s position
in the cockpit. with his feet on

the steering bar.




MAINSAIL

BUOYANCY
COMPARTMENT

STEERING BAR

LEAD BALLAST EUDW".NCY
MPART
12-FOOT OVERALL LENGTH i 1S

Two-place 12-meter minis can be raced,
but also are fun for recreational salling.

U can simplify

me Ime
with tha boat by

sails, including th

the
. 5 the full-size
ML All need is a linde
imagination and you can win back the

America’s Cup P

MANUFACTURERS—
12-METER MINIATURES

1451] Calle Monte, Ca

momines, Wis

Minis are roughly 1/5-scale models
of 12-meter racing boats. The 12-
to 16-foot-long craft feature the
same snubbed bow, heavy displace-
ment sections and small keel design
of the America's Cup racers. Minis
are untippable and unsinkable,



NEW SUPERBIKES

Today's Technology Destined
For Tomorrow's Cars

BY NORMAN MAYERSOHN
lllustrated by Pat Ruggero

Superblke defined: High G-force cornering and 100+ horsepower.
ust when you might have thought motorcy-
J cles reached their absolute performance peak,
they started getting even better. Two-
wheelers have become more powerful and better
handling even as cars began to get bloated with
luxury features and choked by smog controls.

The good news is that you don’t have to be a
motorcyclist to share in the motoreycle’s technologi-
cal advances. Especially in Japan, mechanical in-
novations start out on two-wheeled road warriors
and, when proven reliable, are adapted for pas-
senger-car use. Want some recent examples? Four-
valve, double-overhead-cam heads; linerless alu-
minum cylinder bores; breakerless ignitions;
adjustable damping suspensions; antivibration
counterbalancing systems; and tubing exhaust sys-
tems have all been popularized by, if not invent-
ed for, modern superbikes.

Take a look at the curreni state-of-the-super-
bike art. There are 100-plus hp I-liter engines, and
versatile chassis designs to keep up with the
140-mph potential. If we're lucky, we might just
see some of these features on the four-wheelers
now being sketched on drawing boards worldwide.

UPPER FAIRING SECTION:
Muaore than a ssmplhe windshield, the
racing-style cowling integrates
headlight and radiator openimgs.
i | '.!:,-r'e Carmakers oght to
srrnve Tou

AERDDYNAMIC FRONT FENDER:
Deflects rushing air arcund chassis
components. The equivalent of
BAGMOERE [Jt"“_'"f:l.'"'l'- alfeady Seemon
advanced models

ANTIDIVE FRONT BRAKES:
Dise caliper action shuts off front
WSpe N downiravel under
braking for better ground
clearance and stabslity

STEEL/ALUMINLUM
COMPOSITE WHEELS:
Forged steel spokes for bump
absorpton, cast 2luminum rim
for light weight. They re one
cure for sirff-riding sports cars



Liquid-Cooled 90° V4 Engine

The V4 engine is ideal for a motorcycle. Only two
cylinders wide, it's narrow encugh to mount low in the
frame and still give optimum ground clearance, Over-
heating problems that might plague the rear cylinders
are averted by liquid cooling. Biggest plus, and one
that might make buszy minicars more bearable: The 90°
V4 has perfect primary balance, which allows solid
mounting on the frame, using the engine case to
strengthen the chassis.

Aerodynamic Bodywork
Aerodynamics are even more important to a cycle
than to a car. Typical two-wheelers have drag coeffi-
cients in the .70 range, far worse than cars,
e, because of all their exposed hardware. Upper
!" fairing sections mimic tried-and-true road
race designs. A lower “'chin” spoiler conceals
an oil radiator. Engines rin cooler be-

this design woukd acd ngudity, withaut
& weanght penalty, to future cars

SOUARE TUBE FRAME MEMBERS:
Fabricated in aluminum for racing bikes.

cause of better ducting, and riders benefit from less
wind blasting. Yamaha's faired front fender design
takes a little of the front fork legs out of the wind and
hugs the tire closaly to minimize air turbulence. The
profile is also designed to direct cooling wind into the

EeTgine.

Composite Wheels

Composite construction wheels offer great strength
with light weight. Forged steel "'spokes™ have some of
the flex and bump-absorbing qualities of traditional
wire wheals. The aluminum rim keeps weight down and
allows mounting of tubeless tires. Stiffly sprung sports
cars could benefit from this construction technigue.

Enclosed Chain Drive

Top-line sportsbikes are still chain-driven to avoid
the power losses in the two 907 gearsets needed on a
shaft drive. Harley-Davidson's enclosed oil bath chain
drive stretches adjustment periods thousands of miles
and lets chains live 35,000 miles or more. It also
eliminates the spoocky torque reactions common to shaft-
drive cycles.

Square Tube Frame Members
Square-section tubing, by virtue of its four-cormered

construction, is less prone to torsional wrap-up under

high-stress comering than round tubing. It also can

do a better job of directing forces to a single, well-braced

section—like the stearing head area.

CHIN SPOILER SECTION: LIoulD-COOLED
Clewver engine cover, downforce 907 V4 ENGINE: ENCLOSED OIL
inducer and channed for airflow Perfect pnimary bakance BATH DRIVE CHAIN:

of this powerplant
layout would be an
mdeal vibration fix for
BOONCCArs

to engine ol cooler. Spl'.nlll"r-
mo I ned radeatnrs wowld Licly
UD & MinkCars engune compart-
et Cocl e rl’{ll:.-l:'nt-:,.'
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Maoie efficient than shaft drives,
and similar technalogy so0n 1o
come i constantly variable ratio
Erarismiiisanns for cars
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Some of the best features of today’s motorcy-
cles are hidden from view, deep within the dark re-
cesses of the machine. Though they're not as ob-
vious as the items already mentioned, they do
warrant a close look.

SPRAG-TYPE
CLUTCH

One-Way Clutch

High-output engines are a delight when the throttle
is wide open. But when the gas is shut off and there's
little flywheal effect to smooth the deceleration, they
can lurch hard enough to make the rear wheel momen-
tarily lock up. Honda solved the problem by splitting
their one-way clutch hub in half vertically, connecting its
outer section to the transmission mainshaft with an
internal overtiding sprag. Under severe engine braking
the outboard half will freewheel, preventing rear-
wheel lockup while retaining the desirable effects of
compression braking.

SINGLE SHOCK ISPRING ASSEMBLY

SHOCK COMPRESSING LINKAGE
Rising-Rate Suspension

Single-shock rear suspensions are in vogue now.
Though the idea is old, the execution is new. By locating
the shock vertically behind the engine and compress-
ing it with levers linked to the swing arm, the suspen-
sion can be tuned for rising-rate characteristics: It's soft
when the bumps are small but gets harder to com-
press as the wheel travels farther. Multiple adjustments
for jounce and rebound stiffness, ride height, spring
preload and air pressure charge allow riders to tailor
demping to their own size and style.

T SERVO MOTOR CONTROL

EXHALIST
PORT

Variable Exhaust Port

Two-cycle engines are still the most powerful for a
given displacement, but they can suffer from very nar-
row power bands. Intake and exhaust timing has al-
ways been fixed by the piston movement opening and
closing off ports—until Yamaha developed its elec-
tronically controlled power valve system. A flat-sided ro-
tating cylinder is positioned in the exhaust port, and
effectively varies port size and timing by turming as com-
manded by an electric servo motor. More ponies at
the low end, free breathing at peak revs . . . just what
the two-stroke fans always wanted.

Suzuld G51150ESE Is the dean of the superblke school, with
comventional transverse Four and multiadjustable

B4

Ninja [tranzlates to assassin] has new water-cooled
performance with just 900-cc displacement.
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Radial Four-Valve Head

The hemispherical design of Honda's radial four-
valve combustion chamber is extra-efficient for several
reasons. It loses less combustion energy to the atmo-
sphere and contains no comers to trap unburned gases,
a leading cause of detonation. Higher compression ra-
tios can be used, and the sparkplug is ideally located in
the center of the action.

With the valve stems diverging radially from the
center of the cylinder, no two sterns are parallel. That
makes valve actuation a knotty problem, as a conven-
tional valve gear would place too much side load on the
valve guides.

Honda's solution: A wicked arrangement of primary
rocker arms and subrocker assemblies. The worthwhile
result is improved volumetric efficiency, which is due
to large valve sizes and free breathing. Reciprocating
weight is held down by mounting subrockers directly
to the head. Might we see this trickery on the 1980 Civic
CRX?

PRIMARY ROCKER ARM

SUB-ROCKER ARM

CAMSHAFT

Hornda's V4
You can take your cholce of 500-, 750- or 1,000-cc varlants.

was bred for road racing.
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LINK CHANGES VALVING |

Antidive Brakes

Antidive brakes cancel the front-end plunge that
commonly occurs when a superbike’s powerful twin discs
are activated. The principle is quite direct—shut off
the suspension travel of the front forks when the brakes
are applied. Honda does it with a torque-reactive sys-
tem; others use a hydraulic actuator coupled to the brake
caliper. Either way, ground clearance is preserved and
suspension geometry stabilized for a hard-braking turn.
Automotive sngineers sometimes specify front-end ge-
ometry that has built-in antidive characteris-
tics, but motorcycles are way ahead in this department.

Will we see all this leading-edge technology
on next year’s cars? Probably not. Bit by bit,
though, the motorcycle test beds yield valuable
on-the-road experience for automotive engineers to
adopt. Some concepts proven on two-wheslers—
from fuel injection and turbocharging hardware to
nondistributor ignition systems and gas-charged
shock absorbers—have already become common-
place on modern cars. Some of these innovations
even originated in the automotive universe, but
they were largely tested and perfected on the
new generation of ultra-high-performance super-
bikes.

For a preview of what might be coming your
way in up-to-the-minute car designs, look at what
today’'s crop of motorcycles has to offer. ™

Yamaha RDS500 two-stroke bn't for sale in the U.S., but
Americans would love to try the power-valve-equipped V4 racket.
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The Daswoo +na has a’1.5-
liter four-cylinder engine, a rear

Opel-like appearance Is no acci-
dent: Daswoao Motors iz owned 50
percent by General Motors, and
Opel Is GM's German branch.

drive and a 53,300 price tag. its-

86

Hyundai Pony [left) is a basic front-engine/
rear-drive four-door hatchback that sefls
for $4,530 In Canada. Top-of-the-line mod-
&l costs only 55,233, Contempaorary styling,
inside and out, Is by Ital Design. The 1.4-
liter, overhead-cam, four-cylinder engine
[right] is bullt under license from Mitsubishi,
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QGMWG CARS FROM

Low wages and foreign investment will
help the Koreans mount a U.S. offensive.

BY MICHAEL LAMM, West Coast Editor

f you think Detroit ought to worry
maore about the Japanese, forget it.
Detroit and Japan both better start

worrying about the South Koreans, be-

cause 10 years from now, the Korean
auto industry should be where the Japa-

NEsSe are now,

That's because the average Korean
autoworker earns about $2.75 an hour,
or a quarter of what a Japanese assem-
bler makes ($10 to $11 an hour), which
is not even in the ballpark with their
$20-an-hour Detroit counterparts
(these figures include the wvalue of
fringe benefits). This huge wage gap
gives the Korean auto industry a tre-
mendous leg-up on the world's other
automakers.

American car manufacturers are very
much aware of the Korean advantage—
s0 much so that the Wall Street Journal
recently quoted Lee lacocca as saying
that he doubts the Japanese will be able
to compete much longer in the minicar
field, now that Korea has entered. In
fact, Chrysler has sent scouts to talk
with the Koreans.

Ford, meanwhile, has been working
with Korea's biggest automaker, Hyun-
dai (pronounced hoon-dye), since 1967,

Hyundai currently assembles Eurcpean
Ford Granadas for the Far East market.
Hyundai also builds two models of its
own: the Pony, on a 96.6-in. wheelbasa,
and the 101.6-in. Stellar. Both are solid
four-cylinder, rear-drive cars, but
Hyundai hopes to get a front-drive
subcompact into production by the end
of this decade, and that model is des-
tined for our shores. Right now, Hyun-
dai ranks 41st among non-U.5. world
businesses and is planning a huge plant
expansion in its home city of
UMsan—Korea’'s “Detroit.”

The other big EKorean automaker,
Daewoo Motors, is already half-owned
by General Motors. Daswoo, along with
GM's German Opel subsidiary, are de-
signing a fwd replacement for the T-car
(Chevette). This car is also destined for
export to the United States, probably
under the Pontiac nameplate.

That's significant because, as U.S.
trade quotas restrict the importation of
more Japanese cars by American auto-
makers, Detroit begins looking toward
Korea as a second source. GM dealers,
for example, could sell more Suzulki
Sprints and Isuzu Spectrums in 1985,

(Please tum to page 112)

Hyuridai’s blg car Is the Stellar. It has a 102-in. wheelbase and a 100-hp. 1.6-liter Four.
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SOUND
INVESTMENTS

FOR YOUR CAR

We mix and match some top-notch components to assemble three
stereo rigs for living-room listening on wheels.

BY CHRISTOPHER GREENLEAF; Photos by Bill Ashe

good car stereo—like a turbo under your hood—has to give you the punch when you

need it. Without stumble or hesitation, it must deliver the power to overcome road

noise, and to match the sound system you're used to at home.

When we set out to assemble three high-performance sound systems—good, better and
best—we trusted our ears to select the components that put the music first.

%

— —

This dream system, assembled
with off-the-shelf components,
lets the music play with all the
fidelity of home sterec equipment.

1. Heart of the system is Nakamishi's TD-
BOO, a remarkable AMIFM digital tuner
and tape player. It features Dolby B and
Dolby €. and simple but sophistlcated
controls on the front panel. \With its re-
mote tape head allgnment control [2). the
890 Makamishi Is the ultimate music
source for a car-based stereo.

3 to 7. Components are part of Audio-
mobile’s 1600 integrated system of three
loudspeaker pairs, amplifier and front-to-
rear fader control [51,090). The amplifier
|3) 1= out of the way, since it’s installed in
your trunk. It pumps out a total of 160
watts RMS and adjusts for bass level. The
front satellite speakers [4) normally go at
shin level on the side kick panels and
complement the rear satellites [5). which
are designed for corner mounting on the
rear deck panel. The subwoaofers [6). two
awesomely muscular speakers for deep

[ (L C R T TR T FRmfi I

bass, go under the rear deck. The fader
knob |7] fits anywhere you want 1o put it
and subtly balances front and rear stereo.

8. Alpine’s 3015, a zeven-band computer
lred graphic equalizer and automatic
level control, is an add-on for fine-tuning
car acoustics and compensating for road
noise. It's 3400,

Before installation, our dream sys-
tam, which blends very refined control
over your music with elegant design,
totals $2,380,



Excellent sound on the a0 1% pro-

vided by this grouping of compa-

nents with the emphasis on FM
riCeption.

I Audia's revelutionary DT X-1000 is one
of the first tuners to Incorporate FAM di-
versity tuning, which uses two Artlennas
tor the cleanest FM signal reception possi
ble. The 5825 Audia Also lets you switch
to tuner reception while the tape player s
on fast forward or rewing.

2. Power amplification is needed with the
Audia for each pair of ipeakers you use
and our selection Is the ADS PI20. The
53129 power Aamplitier will provide &0
walls per channel to one pair of speakers,

TR

-
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When you demand good sound,

you pick good compononts and

don’t ussemble a budger systom
With this selection, You can get startod
with a basic car storea setup and add 1o
it bater

"-r".--‘i".“'.|

CENESIS

A pair of P120s, one for front speakers
and the other for rear, can be mounted in
Your trunk,

3. 84 W LM speakers far the rear deck
Are panel-maunts and are $450 4 palr

4. ADS 300 panel mount speakers for the
front doors or kick panels are 5269 a pair.

Lhir FM buff's mobile sound systom,
which adds up o $2.000, is perfect
for the city driver who s tired
of skyscrapirs interfering
with his reception

TR
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L. Proton 212 is an unclutiered
tape machine with Integrated amplifier
The 390 unit will drive front and rear
Pairs of speakers.

receiver!

2. Genesls AM 135 s a4 panel-mount from
Speaked system priced a1 £ 200 a pair

3. Canton AC 200 seif Powered amplifier
ipeaker combination for Your rear deck
Can be added later to Proton Al Greresis
COMPOnents

I you're flexiblo, You can start this
systam al 590 and top it off for S440




And IThought | Was A

GOOD DRIVER?

BY GARY WITZENBURG

Ask yourself an important question: Do you really
know how to react in a sudden highway emer-
gency? Most of us consider ourselves excellent driv-
ers. | know I did. But most of us are wrong. Natural
ability provides a head start, but expert driving is an
art. As in acting or athletics, we need expert coaching.
Without it, we learn by trial and error—so long as we
survive our errors.

It's bad enough that most of us already plying the
highways have little formal training, other than the
sign-reading and parking lessons we received while
practicing for our first licensing test. Think about how
many totally inexperienced teen-agers we turn loose
every year with shiny new licenses. Do we really know
how to react in a sudden emergency or how to handle
an unexpected skid? Do they?

I had my first and—so far—only serious auto
accident not long after my 21st birthday. But I can
think of numerous occcasions before that when 1
narrowly missed destroying myself in a car—two
particularly scary ones by the time I reached the
tender age of 17. I learned a lot and somehow
survived those early years. Would I want my kids out
there learning the way I did? Would you? There must
be a better way.

There is. It's called a professional driving school. It
teaches advanced highway driving, high-performance
driving, even competition driving. I don’t mean some
guy in a classroom telling you to “'turn into a skid.” I'm
talking about serious, behind-the-wheel training by
highly qualified instructors on a racetrack, skidpad or
another place where you can actually practice all those

crucial, potentially lifesaving skills, that you only hear
about in an ordinary driving "school.”

Professional schools I've known

Of the five major North American schools I've
attended, the largest, best-known and most versatile
is the Bob Bondurant School of High Performance
Driving at Sears Point Raceway near Sonoma, Calif.,
northeast of San Francisco. A former top-ranked
international racer, Bondurant offers one-, two- and
three-day highway schools (in your car or theirs) as
well as competition and other specialized courses. His
method includes substantial dual instruction—the
instructor rides with you to see how and what you're
doing and you ride with him so he can demonstrate.

All Bondurant courses begin with a terrific "ground
school” on basics like proper
seating position and use f—».au_u... M
of the controls, under- rf <
steer (front-wheel
skid), oversteer
(rear-wheel

Car control Is what you learn. Here, Bob
Bondurant demonstrates the ragged edge,




Professional driving schools may be
expensive, but they really teach you
how to react to a highway emergency.

skid), shifting, cornering, braking and emergency
maneuvers. You then progress through a trio of
driving exercises—a two-turn oval, a greased-down
skidpad and an Accident Simulator.

The owval, with a hairpin turn at one end and a faster
sweeper at the other, gives repetitive braking, shifting
and cornering practice. The icelike skidpad provides
excellent skid-control training at low speeds as the
instructor demonstrates and you practice various
skids and spins. Skid correction is one of those
things—Ilike riding a bicycle—that you have to experi-
ence to master. Theory alone won't do the job.

The Accident Simulator—sort of a pylon freeway
with traffic lights over each of its three lanes—teaches
you how to drive around a sudden obstruction instead
of locking up the brakes and skidding into it. Here's
how it works:

As [ approach the pylons at low speed (about 20
mph), the instructor turns two of the lights red. My
task is to dodge quickly into the “unobstructed”
(green) lane without touching the brakes or any
pylons, It's easy at first, but gets tougher as [ repeat
the exercise at progressively higher speeds up to 40
mph. Then, on one run, all three lights suddenly go
red—the road is completely blocked. 1 try to stop in
time—which usually can't be done—effectively dem-
onstrating how much distance is required to stop a car
even at moderate speeds.

All but the one-day course also include some time
on the very challenging Sears Point racetrack, a
genuinely thrilling experience that will give you a new
perspective on what real racers are up against out
there.

Another good bet for highway training is the
(Fleaze tumn to page 128)




Phones

ice,

The cellular system for fast and clear mobile
phone service in your car is spreading from city
to city—and now there’s even a handheld portable.

BY MARC STERN; Color photo by Mark Koslowski

t's technology's latest magic show.
Just take the telephone out of your
pocket, dial the other side of the
world—or a number around the cor-
ner—and a crisp, clear phone connec-
tion is yours. The handheld, self-con-
tained phone will also start ringing in
your pocket when someone gives you a
buzz. So don't be fooled by the looks—
it's not a walkie-talkie and not a cord-

Completely self-contained portable
telephone from Motorola, shown
here and In use on facing page.
ives total mobility in a city
with a cellular system |[below).

FPHCTEY BY LAYRANTEWALAN

less telephone for your back yard.

The breakthrough phone is the Mo-
torola handheld DYNA T.A.C. B0OO0X
Cellular Portable Telephone, a commu-
nications industry first.

The 28-ounce B0O00X is the smallest
mobile phone in the world, but has
powerful features, such as storage and
recall of up to 30 phone numbers—
including international listings. Using
the latest microprocessor and display
technology. this programmable unit can
be used anywhere within an area cov-
ered by a cellular phone system. (We'll
update the latest developments in cellu-
lar installations later in this story. The
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Cellular system allows a caller with a por-
table telephone—either a handheld unit
like the Motorola pictured above, or a
mobile version Installed in a car—to con-
nect with his telephone company office
without using telephone lines. When a
caller dials a number, a radio transmission

e
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SWATCHING OFFICE
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with power as low as 1 watt reaches the
nearest cell site. The call is relayed to the
Moblle Telephone Switching Office and
then to the local telephone company.
where it's completed in the traditional
way: by telephone lines or communica-
tions satellite. A call made to someone

carrying a portable is transmitted to the
cell sites. Then the site nearest the por-
table phone causes it to ring and estab-
lishes the connection. If the portable

is a mobile unit in a car, the call is au-
tomatically handed off from one cell site
to another to maintain the connection.
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first city set up for cellular was Chicago.
See New Mobile Phone System, page
32H, July "B1.)

Totally synthesized—special circuit-
ry allows it to work on any of the 666
radio channels in its range—the 8000X
has such features as three-way call
capability and call-transfer. It can be
programmed to use any of the altemate
long-distance services, such as MCI,
Sprint or AT&T. And, thanks to the
power-stingy Ligquid Crystal Display,
you can see the number you are dialing.
This type of display is easy on the unit's
batteries.

With this much capability, you might
waorry about unauthorized use, but Mo-
torola has taken security into consider-
ation. You can program it 50 it will
automatically lock and turmn off the pow-
er. And, if you suspect someone might
know the code you used to lock up the
unit, you can instantly reprogram the
locking code.

A versatile system
Adding to the versatility of this sys-
temn are a coupla of options that change

the BOOOX into a more conventional,
vehicle-mounted rnobile phone.
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Motorola offers a special wehicle
adapter into which you fit the handheld
unit. This unit comes with an externally
mounted antenna. The adapter also
offers one-hour battery recharging.

When it's mounted in a car, the
BOOOX nearly becomes a standard mo-
bile phone, much like its bigger brother,
the premier G6000X mobile cellular
phone. The key difference between the
two systems is that where the BODOX is
a low-powered {about 1-watt of output
at the antenna), all-in-one unit, the
6000X consists of two separate units:
the phone control head that sits under
the dash and the transceiver electronics
which sit in the trunk. The mobile unit
also puts out much more power—up to
25 watts.

Like the BOO0OX, the 6000% features
state-of-the-art microprocessor technol-
ogy with features like speed-dialing and
on-hook call processing. It has a highly
readable 14-digit fluorescent display
and can store and recall up to 99
numbers.

The-cellular concept

Motorola’s transceivers fit in well
with the cellular phone concept, which

is the key to having a phone that goes
with you. Such a system just becams
available in the New York metropolitan
area, and it will soon be available in
many cities across the country. Nynex
Mobile Communication was formed af-
ter the AT&T phone divestiture last
January. Its cellular system uses equip-
ment manufactured by Ok Advanced
Communications and is the culmination
of experimentation and research car
ried out in Chicago during the 1970s,
when the cellular systemn was known as
AMPS, or the Advanced Mobile Phone
System.

Thanks to the Federal Communica-
tions Commission’s allocation of a wide
band of frequency space from about
840 MHz to about 900 MHz, the cellular
phone system can offer 666 channels
for duplax communications. Duplex
communication is what we are used to
when we use phones. This type of
operation allows two-way convarsa-
tions with both parties speaking at the
same time, if they choose to. Normal
mobile phone operativn is simplex,
meaning that one person can talk while
the other listens. Duplex operation usu-

(Pisase turn to page 115)
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A SPECIAL DELIGHT:

Garden Pool

R
- -,

4

Experience the beauty that a
pool brings to your garden. Here
are five ways to build your own.

garden pool can be a very appeal-

ing addition to your landscape.

Planted with colorful flowers and

stocked with fish, the garden pool takes

on a vitality of its own. Waterfalls and

fountains add to the visual interest and
introduce a pleasing sound.

One of the first steps in water gar-
dening is to select the type and shape of
pool you want. From the five pools
shown on these pages you're sure [0 see
one you'd like in your garden.

A simple tub pool requires no con-
struction and is the easiest water gar-
den to tend. A peool lined with flexible
PVC sheet can be designed to any free-
form shape. A rigid fiberglass pool is
easily installed in an excavated area. A
masonry pool, whether of concrete or
concrete topped with brick, offers a look
of permanence to the surroundings.

Planning a garden pool

There are several considerations in
planning a garden pool. First, select a
sunny site where water flowers will
thrive. Second, plan to situate your
garden pool away from shrubs that will
shed into the pool.

Third, the minimum depth for fish
and many water plants is 1%z to 2 fi. If
you plan to use the pool for shallow-

M

water plantings or only as a reflecting
pool, the depth can be less. At any rate,
check your area ordinances, as some
require that pools of a specified depth
be fenced.

If you plan on having pumps or
lighting in the pool, consider the near-
est source of electricity. All electrical
pool equipment must be grounded with
three-prong outlets.

1 Tub gardens

Caring for a tub garden—whether a
wine barrel, clawfoot bathtub or simple
plastic tub—is a good introduction into
water gardening. The same techniques
of keeping the water clear, or balancing
it, can be used in larger pools. The
container should be able to hold at least
4 gals. and be completely sealed. To
seal the tub, line it with a PVC liner and
use heavy-duty staples to secure the
liner at the edges.

Both plants and animals work togeth-
er to keep the water acceptably clear of
algae and well balanced. Oxygenating
grasses replenish evaporating oxygen,
and absorb carbon dioxide, making life
difficult for algas. Water lilies partially
cover the surface of the water to mini-
mize oxygen loss and keep the water

cooler. Snails eat algae and consume
decaying matter on which algae feed.
Fish eat algae and other pests,

Water garden suppliers can suggest
appropriate plants and fish for a tub
garden and the other garden pools
shown here. Van Ness Gardens, Up-
land, Calif., suggests that for each
sguare yard of surface the pool contain
the following: two bunches oxygenating
grasses, one medium to large water lily,
12 water snails and two 4 to 5-in fish.
See the supplier list at the end of the
story.

2 PVC-lined pool
A flexible liner of PVC allows you to
design a pool of any shape. The liners
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ir for leaking pools
terming the

good re
of other materia
size liner you 1
of the pool to t otal width: add twice
the pool depth to the total length
With a rope or garden hoss outline
the pool shape o ale
the area within 2
shallow water planting shelwves
9in. wide and 8 in. ba

if nead-
he water
nmodate

ing ma

It is important to level the top edge of
the pool, so the liner won't sha the
high points. First use a spirit level
around the perimeter, then level the
width and length by placing the level on
a4 board long enough to bridge th
excavation in both directions
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Remove any sharp stones or roots
that might puncture the liner. Then
install a Y&=in. cushion of damp sand
along the bottom and worked into the
gides. I the il is particularly rocky,
consider installing an underlayment of
building grade polyethylene,

@ the pool liner over the hole and

off the weights to allow the liner to
settle.
Let the liner settle for one week,
Then cut the excess liner leaving a 6-in.
Secure the liner to the ground with
20d nails
Edge the pool with precast paving.

Easlly adapted to a small space, a tub
garden can rest on a balcony or deck.
To plant a tub it should be sealed and
able to hold 4 gals.

This pool was excavated and then
lined with a flexible PVC liner. By
using a PVC liner you can design a
freeform pool of virtually any size.

This crescent-shaped, rigid fiberglass
pool looks perfectly natural after be-
ing edged with stones and planted
with water grasses and water lilies,

Forms are reguired to pour this con-
crete pool with chamfered lip to
shape. Pool with water lilles 5 a
contrast to the colorful garden border.

This concrete pool topped with brick
edging = a graceful outgrowth that
adds a central point of interest to 2
brick retaining wall,




broken slabs, stones or brick laid in a
mortar bed of 3 parts sand to 1 pan
cement. Be careful not to get mortar
into the water as the lime in it is toxic to
fish and plants.

3 Fiberglass pool

To excavate for a fiberglass pool, lay
the pool top side up, and scribe its
outline with a stick or other sharp
object. Dig the hole 6 in. wider on all
sides. You can backfill later.

Mikewr:ﬂmthttnp:dqeﬁﬂwwc
lined pool Is level [top), 30 that the liner

will not show. While the

Is being
filled |above), remove the |

r weights,

Remove any sharp rocks and roots
that may damage the pool. Then line
the bottom with 1 in. of sand.

Set the pool in place. Add 1 gallon of
water and use it as a level for properly
positioning the pool. Check that the
pool is level with a spirit level resting on
a board that spans pool width and
length.

Continue to fill the pool with water as
you backfill the hole. Edge the pool with
stones, brick, or mix 5 parts topsoil to 1
part dry cement, pat the mix into place
while making sure that none of it slips
into the pool, and then dampen the
mixture. The topsoil mix will accept
plantings.

You can plant the pool when the
temperature of the water arrives at air
temperature and the water is dechlori-
nated. Chemicals available at garden

Text: Penclope A, Spangler, Assiiant Home and
Shop Editor

Photo Mo, 1: Derek Fell: No 2: Stapeley Lilypons
Water Gardens: No. 3; Lilypons Water Gardens
Nos. 4 and 5: Pamela Harpor

Resource for illustration Mo, 1: Van Ness Gardens:

[bustrations: Dhyck Fleddens
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pool suppliers can speed up the removal
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4 Concrete pool Mol STAPLES OF CARPET TACKS

To construct a square or rectangular
concrete pool lay out the pool corners

using a mason’s line and stakes. To VUATER
make sure each comner is square, mea- MWM
sure 3 ft. from a stake along one line SN ECW
and 4 ft. from the stake along the other LOAM AND
line. The distance betweon these points FERTILIZER

should be 5 ft.; adjust it as needed. X
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3. RIGID FIBERGLASS POOL

[ 7. EDGE WITH STOME. BRICK OR
d MIX OF 5 PARTS SOIL TO |
PART DRY CEMENT, DAMPEN MiX

6. BACKFILL ARQUND
POROL WHILE FILLING
WITH WATER

1 GAL. \WATER
REPOSITION SAND
L POOL IS LEVEL

522

3. LUME BOTTOM

1. TRACE SHAPE OF POOL WITH 1™ 5AND VITH RiM 1"
AMND DG HOLE 6 ABOVE GROUND
WIDER ON ALL SIDES
AMND TO POOL DEPTH

2. REMOWVE ROCKS AND
OTHER SHARF OBJECTS
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4. CONCRETE POOL NOTE: SECURE
SHOE TO FLOOR
SLAB WITH 2-112*
MASONRY NAILS

4. AFTER 72 HOURS,

3. POSITION MESH
SUPPORTED BY

210" DEEP
X 610" 50, Y

2. FILLWITH 4" OF

5. BRICK AND CONCRETE POOL

&. STRIP FORM
AMND LAY BRICK
FOR POOL EDGE
NOTE: SECURE . AND VALL
SHOE TO FLOOR 77 =™ _/J 5, DIG REST
m&.ﬁw}m' o OF WALL

L e Y

S
e

i
1

INSIDE FORM
AND POUR
POOL SIDES

ZB" DEEPx 48 x 72"

2. FILL BOTTOM WATH

4" GRAVEL AND 3
i POUR&" COMNCRETE
CRUSHED STONE REINFORCING FLOOR SLAB AND
SLUPPORTED OMN LET CLIRE FOR
STOMNES 72 HOURS

MATERIALS LIST—
CONCRETE POOL FORMS

No. Size and description (use)
2 WEZAHEBY eneror plywood [inside
Torm sides)
2 Wx2-A"%5107 exterior phywood (inside
frrm sicles)
2 Wx1"-B"%E"-11" exterior plywood (outside
T sicdes)
2 WX1-BTHE-107 axerior plywood (outside
form sides)
12 1% =3 28" pine (inside ribs)
2 1V R3IVW X468V pine (nside shoes)
2 1% H3IW 5 8% pine (inside shoes)
4 1W"=3%"x5" 84" pine (top braces}
12 W= 2% *B%" pine [outside cleats)
12 W™ =2 % 1w fil pine (outside braces)
12 WIx2W"% 127 pine [stakes)
2 1W =3W %8 -11%" pine (outside shoes)
2 1W"=3v = 7'-5" pine (outside shoes)
4 1WR1W"% o fit pine (chamier strips)
iripped at 457
Misc: Bd. Bd common nails; 2" masonry nails

ELCme—TOwm O O ® }s

Next, set batter boards of three 2% 2
stakes joined by horizontal 1 %8s so the
assembly duplicates the right corner
angle of the slab area. Set the batter
boards about 4 ft. outside each cormer
for use as reference points. Transfer the
mason'’s lines from the slab corners to
the batter boards.

Dig the area to a 2-ft. 10-in. depth or
as plannad. Then fill the area with 4 in.
of gravel and crushed stone.

Lay 6 % 6 in—6-gauge mesh on the
ground supported by brick or stones so
the concrete will encompass the mesh.
Line the walls with mesh.

To pour the floor use a mixture of
three parts sand to one part cement; or
use 90-Ib. bags of ready-mixed con-
crete, Use a spade to spread the con-
crete. Level the slab with a screed. With
a 2* 4 board make an indentation along
the perimeter of the floor where the
walls join, to key the parts togethar.
Keep the slab wet by sprinkling it with
water and covering it with polyethyl-
ene.

After B to 10 hours hose off the forms
and install them. Then pour the walls.
Pour to a depth of 1Yz ft. around the
pouring to the top of the forms.

Again, keep the concrete wet by
sprinkling it with water, every hour if
needed. Ramove the forms after 8 to 10
hours.

If you plan to add color to the con-
crete you can either add dye to the
concrete mix before pouring it, or paint
the pool after it has been poured and

(Ploase twm to page 130)

MATERIALS LIST—

BRICE/CONCRETE POOL FORM
. Sime and description {use}

WX 1B 544" extorior phywood (sidos)

WO 1A R32" pxtorior plywosd [sides)

1= 3V = 540" pine (shoes)

14" %34 = 18" pine (shoes)

1 X3 "% 54" pine (1op braces)

19" % 305" 30V" pime (top braces)

T M AT 18 pine {riks)
Mlise: 6d common nails 1w secure A and B o G; 8d
common nails w secure E and F o G; 24" masonry
nails 1o secure C and D o floor slab

f=m Uﬂm}!
EdmNNNNE
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Chippendale furnishings include a shop-built
tilt-top tea table, plus corner chair and
wall-hung looking glass both assembled from
kits. Tabletop tilts down for storing [Fight)

How To Create A
Chippendale Room

From the I”t—t{jp table to With more people developing an

the period moldings, we’'ll
show you how to create
a Chippendale setting.

95

interest in reproduction furniture,
FM is proud to introduce the first in a
series of stories showing how to create
a period room. Each story will offer
detailed drawings for reproducing fur
niture, sources for kit furmiture pieces
and a guideline for re-creating authen-
tic moldings and choosing the appropri-

ate wallpaper, paint, rugs and window
coverings for the period. Each room will
iflustrate close copies of actual antiques
that have the same details, proportions
and scale for each stylistic period

To begin the series, we've chosen the
penod around the time of the Amencan
Revolution when the Chippendale style
was popular. The room shown is similar

POPULAR MECHANICS ® ALGUST 984



to one that might have been found in a
Connecticut home between 1780 and
1780. The furnishings include a comer
chair, a Chippendale looking glass and
a tilt-top tea table. The chair and mirror
are available in kit form. Plans for
building the table are on the next page.
The room moldings—baseboard,
chair rail, comice and door surround—
are accurate reproductions of the Geaor-
gian architectural style which was pop-
ular during the Chippendale period.
Georgian architecture is named after
the classical architecture built in En-
gland and the colonies from 1714 to
1820, during the consecutive reigns of
King George 1, II and IIl. The actual
moldings and their relative scale were
simplified from moldings found in two
Connecticut houses built around 1760.
The woodwork and the wall below the
chair rail are painted a putty color.

Most plaster walls were white-
washed throughout the colonial peri-
od—only a few Americans could afford
imported silk or wool damask to hang
on their walls. Although still a luxury,
wallpaper was a less costly substitute.
The wallpaper shown here is an imita-
tion of a silk damask bedspread owned
by Dolly Madison, wife of President
James Madison.

Since only a few 18th-century cur-
tains survive today, we must use prints
and paintings to make accurate rendi-
tions. All finer textiles were imported
and extremely expensive during colo-
nial America. Thus, curtains were not
used as regularly as we use them today.
Valances were often placed above win-
dows as decoration and for protection
from cold drafts.

In the Chippendale period, curtains
could be drawn up like Venetian blinds,

pulled diagonally to form a swag, or
gathered to one or both sides and tied
back. Decorative border tapes were
added for color and to outline the stylish
form of the valance. The printed cotton
chintz usad for the curtains imitates the
curving, naturalistic rococo taste of the
years between 1750 and 1780.
Painted floors sometimes brightened
a room and sealed the wood from dirt.
Oriental carpets were rare for most
18th-century Americans., Canvases
with painted designs, called {floor
cloths, were much more common. How-
ever, most floors during the Chippen-
dale period were left unfinished, as
shown. We chose a random-width oak
plank floor.—Gilbert Tapley Vincemnt
Mr. Vincent is an adiunct professor in archi-
tecture, painting and decorative arts in the

Cooperstown Graduate Frogram, Coopers-
town, N.Y.

HOW TO BUILD THE TILT-TOP TABLE

Round tilt-top tea tables supported by a
central shaft and three curved legs first
appeared around 1740. Our mahogany
table is supported by a bird cage—a
wooden assemblage consisting of a top
and bottom joined by four small posts—
which allows the top to rotate on the
pedestal. When not in use, the top tilts
down to save space. Elegant snake-foot
legs, firred with shoes, are dovetailed
into the turned pedestal.

Tabletop and bird cage

First, glue up the top using no more
than three %4-in. boards. Join the edges
to achieve a tight-fitting joint, then glue
and clamp the boards together. Next,
cut the parts for making the bird cage.
Note that the bird cage top has two %/s X
Yp-in.-dia. pins protruding from each
end (see detail 1). The pins fit into holes
bored in the cleats, which enable the
top to pivot down, To make the bird
cage top, start with a %/s X 73 % T-in.
mahogany block. Next, rip s in. off one
side and turn the two pins on this piece.
Trim the remaining block to 6'%: in.
long. Then glue the piece with the
turned pins back onto the block. Now
you can trim the assembled bird cage
top to 6z in, wide. Finally, round over
the top edge where the tabletop pivots
down.

Next, turm the four small posts on a
lathe to the same exact length. Now
tumn the 4Y«-in.-dia. washer using a
faceplate and make the wedge that
locks the bird cage to the pedestal.
Don't assemble the bird cage yet. Put it
aside until later when finishing the
parts will be easier.

Unclamp the tabletop after allowing
the glue to dry overnight and rough-cut
it to within "4 in. of the finished diame-
tar of 31%s in. Now plane and sand both
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After rough-cutting the glued-up tabletop
to size, glue and clamp the pivot dowel and

pivot block to the tabletop center.

Piace the tabletop u
the bottom edge

de down and shape
a 3/d4-in. -
mbﬂﬂmdwmmbaumm;::ﬁ

sides smooth. Be sure to scrape off all
hardened glue squesze-oui before plan-

ing.

Rout the tabletop to its final dimen-
sions using the router jig. The jig pivots
on a ¥sin.-dia. dowel protruding from a
wood block glued to the tabletop center.
Note that a wood spacer the same
thickness as the pivot block is glued to
the underside of the jig. The spacer
rides on the outside edge of the tabletop
to keep the jig level.

First, trim the tabletop to exactly

Trim the tabletop to its finished diameter
using the router and Jig
that a stop Is nalled

combination. Note
of the router.

a1/2-in.-
stop s

Rout the tabletop’s curved lip
rad. core-box cutter. Note that
now nalled outside of the router.

SUFPPLIERS

Chippendals cormer chair: The Bartley Collection
Lid., 747 Oakwood Awe., Dept. FMSZ0. Lake
Forast, 1. 60045,
Chippendale loolting glass, small sies: The Bart-
ley Collection Lid.

Wallcowering: Dolly Madison Damask (No. T-
6528), Richard E. Thibaut Inc., 708 South 215 5t.,
Irvington, N.J. 07111,

Drapery and chair fabric: Nassau Tracary (Mo F-
B2103), Richard E. Thibaut Inc.

Flooring: Villsge Flank by Bruce Hardwood
Floors, 18803 Dallas Pariway., Dallss, Tex.
TH248.




TILT-TOP TABLE

TABLETOP
1 x301-347 DA

CLEAT
1-1i8 % 1-314
x 281127
|2 RECID)
1" MO TOFH '
SCREW [4 REQD. ||
S/8"-DMA, x 3" HOLE[2 REQD. |

WAASHER—SME x 4-114" DA,

ROUTER PNVOT

HOLE
I-114* SLOT

2 NO. 10 FH SCREW |4 REQD.) —-1 &liz”
(NOTCH TOF FOR WEDGE| Pt
WEDGE—38x 138 x &

WIDTH OF 8" -DiA.

3iET-DiA
DOVVEL
PIVOT

BIRD CAGE TOP [SEE

ALL PARTS MAHOGANY HARDV/OOD
12" RAD.

MORTISE FOR
DETAIL 1] STRIKE PLATE

i __‘
1ie”

1 'Is'
POST WEDGE
4 RECD.,
E PATTERN] WASHER
1 BASE—TIB x kL
| B-102 3 61127 [TYFICAL)
1 SEE COLUMN 5/8*-DIA.
PATTERM x 5/8" HOLE
[TYPRCAL)
31B* WIDE 2o
| MORTEE
FORWEDGE

178 x /8" STEP

. I-JM-"'I

7-3447 ’

ng"

T“ 5. TRAM TO 1027

SESr=Te

S

. DETAIL 1
TABLETOP ROUTER JIG FOR TARLETOP BIRD CAGE TOP
EACH SO, = 1127 e EACHSQ. = 1*
i el i e
[ a
5. | -llul
|
4
|
1
3~ !
| 5*
2.
SHOE—1/2
o 2114 x 3-314"
[3 REQD.)
: g | LEG
o i z 20° 15¢ 13 o

31% in. dia. using a /=-in. straight bit.
Nail a stop to the plywood base of the jig
between the router and the pivot dowel,
as shown, to hold the cutter at the
proper distance from the tabletop cen-
ter. Move the routar in a counterclock-
wise direction. Next, tum the top up-
side down and round the bottom edge
using a ¥s-in. rounding-over bit. Now
screw the cleats temporarily to the
tabletop underside (perpendicular to
the top's grain) to prevent warping
while the top surface is routed. Use the
bird cage top to space the cleats proper-
Iy and remember that the finished ta-

100

bletop is only %/ in. thick when deter-
mining screw length.

Now, with the tabletop right-side up,
use the router and jig to cut the Yein.-
deep step into the top with a Ya-in.
straight bit. Then use a "/=in.-rad. core-
box cutter to rout the Ys-in.-deep hollow
that forms the tabletop's curved lip. For
both of these cuts, nail the stop outside
of the router and circle in a clockwise
direction. Rout the rest of the top with a
*s-in. straight bit set at %= in. deep.
Continue spiraling toward the center
until a 3-in.-dia. section of the tablstop
remains unrouted. Becawse this process

creates a lot of dust, be sure to wear a
dust mask and goggles. Now clear the
remaining tabletop center with a chisel
and plane and sand the tabletop
smooth.

Making the legs

To build the legs, make a full-size leg
pattern out of 's-in. hardboard. Outline
the pattern on three 2-in.-thick mahoga-
ny boards and then trim the legs to siza.
Next, plane the bottom and back of each
leg square and carefully cut the legs to
the same haight. Then scriba the dove-
tails onto the legs with a marking gauge
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After rough-cutting the legs to shape,
check to be sure the leg top and foot are
square. Plane and sand as needed.

and cut the dovetails as shown with a
backsaw. Shape the legs using a spoke-
shave, rasp and file.

Tumn the pedestal on a lathe from 4-
in.-square stock. If necessary, make the
blank by gluing up 2-in. lumber. Before
turning the blank, however, locate the
Ys-in.-wide mortise for the wedge and
bore a series of overlapping holes.
Then, after tuming the pedestal, chisel
out the waste. Note that the top of the
mortise is angled to match the wedge.
Turn the blank and sand the pedestal
while it's still in the lathe.

Next, cut the dovetail grooves in the
pedestal bottom for accepting the legs.
First, make a pattern of the leg dovetail
out of Ye-in. hardboard. Then use the
pattern to mark three dovetails 120°
apart as shown. Using a dovetail saw,
cut the angled sides of each dovetail

If the legs won't fit Iinto the pedestal
column, pare down the dovetall using a
sharp chisel. Don’t remove too much wood.

groove and chisel out the wasta.

Now finish-sand the legs and make
the shoes. Glue and nail the shoes to the
legs with 1-in. brads. Then glue the legs
to the pedestal by gently tapping them
in with a mallet. Carve the rounded V-
groove detail between each leg.
Finishing

Remove the cleats from the tabletop
for final sanding and staining. Sand all
parts starting with 80-grit abrasive pa-
per and then 120-grit. Before applying
the stain, fill the wood's grain with a
paste filler. Once the filler dries, sand
lightly with 120-grit paper. Next, apply
a medium mahogany stain to all parts.
Once the stain is thoroughly dry, brush
on a coat of sanding sealer. Allow the
sealer to dry, then sand lightly with
220-grit abrasive paper. Now apply two

CORNER CHAIR FROM A KIT

Glue and tlamp legs, ralls and mmher:.
Unglued arm section keeps legs aligned.
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This Chippendale corner chair kit from
The Bartley Collection Ltd. comes pre-
cut and rough-sanded with most of the
holes prebored. The instructions sug-
gest that you dry-assembile the chair to
check if sanding is needed at the joints.
This rehearsal also gives you insight for
the actual assembly with glue.

1 sanded the parts before assembly,
when they were easier to work with. It's
also important to sand the chair after
assembly to eliminate glue smudges

The legs should fit tightly into the pedestal
column. If the fit Iz too loose, glue a thin
wood shim to the leg dovetail.

coats of cabinet varnish. Sand betwean
coats with 220-grit. After the final var-
nish coat, sand lightly with 280-grit
abrasive paper and rub all parts with
2/0 steel wool, and then again with 4/0
steal wool.

Next, glue up the bird cage, making
sure it's square. Screw the cleats to the
tabletop with the bird cage between
them. Mount the bird cage and washer
on the pedestal and secure them with
the wedge. Mount the brass latch to the
tabletop underside and mortise the
strike plate into the front edge of the
bird cage top. (The tilt-top table latch,
No. 12046, is available from Faneuil
Furniture Hardware, 100
St., Boston, Mass. D2215, for $11.95
postpaid.)

Apply paste wax over the varnish for
protection.—William Ralston

Both the stain and finish top coat are
in a gel form. They're less messy and
eagier to control than liquid, and pro-
vide a good, even finish.

The corner chair is available in cher-
ry, as shown, or mahogany, with pad-
ded seat ready for fabric. The kit is
$258 postpaid. The finished chair
($740 plus shipping) is also available
from The Bartley Collection Ltd., 747
Dakwood Ave., Dept. PM520, Lake For-
est, [1l. 60085 —FP.5.

(Flease tum o page 122)
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ﬁﬂﬁ Dial O For Organized

Here are five ways to turn your telephone
into a family communications center.

y's home telephone is

the center of activity for

conducting personal business,

recording messages, schedul-

ing the day's activities and keeping in touch with
family and friends. To help organize the telephone
and accessories such as an answering machine,

102

telephone directory, pad and pencil and cordless
phones, PM offers five build-it-yourself telephone
centers which range from simple wall-hung cabinets
to an elaborate, space-saving in-the-wall telephone
tower.

The dimensions of the telephone centers can be
altered easily to conform to your specific equipment.
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home office organiz-
er holds an office-model phone
and answering machine: has [™
storage drawer, cabinet and
pullout writing surface [right].

Install the slim under-the-cabi-
net phone shell to your urper
kitchen cabinets. Plastic lami-
nate tambour door rolls up for
access to pullout sheif [right).

Corstructon text and biack and wihite photos of the in-the-wall towes, under-ghe-cabmet shelf and hame office unit. Rasano Capoiosio.
Consnuction and coior and bilack and white photos of the oak message ¢eriler and fene phone cupboard. Comensions Desigrs. nc
Coler photos: Hamy Hanman Studios; Room: styling: Gabe Hemck: Techmical an: Eugene Thomgpson
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' Iin-the-wall telephone tower

This unit is designed to utilize the dead
space between wall studs. It's dimen-
sioned to fit between studs spaced 18
in. on-center. When installed, the cabi-
net will project into the room less than
2z in.

The two fold-down doors have built-
in storage racks for holding telephone
directories and an answering machine.
The open, bottom
section of the cabinet
is for a wall-hung
telephone. Behind
the lower front panel

is an electrical outlet
and a phone jack. Ifa
cordless phone is
used, be sure to in-
stall a dual-recepta-
cle outlet for the an-
swering machine
and phone base.
Cabinet
construction

Make the cabinet
frame from nominal
1-in. maple (actual
thickness: "W in.).
Use %s-in. maple ve-

neer plywood for the doors and shelves;
Ya-in, maple veneer plywood for the
back.

Begin by cutting the cabinet top,
bottom, sides and front panels. Next,
using a router or table saw, rabbet the
top, bottom and sides to receive the '/s-
in. back. Also, dado the cabinet sides for
the shelves. Cut three shelves from “/s-
in. maple veneer plywood and bore
holes for the hinges in the two upper
shelves. The hinges used are concealed
flap hinges which are invisible when
the door is closed. Each hinge requires
two Ye-in.-deep X 35-mm-dia. (1% in.)
holes. A special flat-bottom, 35-mm-
dia. drill bit is available from the same
source that supplies the hinges.

Next, cut out the lower shelf for the
two electrical boxes and saw a wire
access slot in the bottom. Bore a hole in
the middle shelf for the answering
machine wires. Sand all parts smooth.

Assemble the cabinet with 2-in. fin-
ishing nails and carpenter’'s glue. First
glue and nail the shelves to the sides:
then add the cabinet top, bottom and
two front panels. Note that the fromt
edges of the plywood shelves are hid-
den by the doors so there’'s no need to
edge-band them. Be sure to bore pilot
holes before trying to nail through the
maple. Also, nail the top front panel so
that the nails will not interfere with
shaping the rounded cabinet top. Now
sat and fill all nail holas,

_§

Rout the doors for the recessed
using a hardboard

s

mapie pulls
, @ ’.n"whﬂl.

guide bushing and a straight bit.
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Shown here (s the back view of the
completed cablnet. Note that the bottom
cut away for wiring the electrical boxes.

Next. round the cabinet top using
first a bench or jack plane and then a
block plane. Complete the shaping with
a belt sander and finishing sander.
Door construction

Cut the plywood doors on a radial-
arm or table saw using a sharp, smooth-
cutting saw blade to prevent splintering
the maple veneer. Next, glue Ys-in.-
thick * ¥s-in.-wide maple hardwood
edging to each door, as shown, to
conceal the plywood edge.

Now rout the mortises for the re-
cessed door pulls using a router, fitted
with a guide bushing, and a '-in.
hardboard template. To make the tem-
plate, first trace the base of the pull onto
the hardboard, extend the outline /s in.
and then cut out the outline using a
sabre saw. Next, clamp the template
flush with the door top and rout the /s
in-deep mortise using a %\ein-dia.
straight bit. Now bore holes in the doors
for the hinges as shown. Separate the
hinge halves and install the half with
the retaining screw to the shelf. Screw
the remaining hinge half to the door.
Mount the doors by rejoining the hinges
and make adjustments, if necessary, to
achieve a good fit.

Next, install the telescopic drop-leaf
supports to each door before putting on
the cabinet back. Position the supports
as shown in the drawing. Then, cut and
assemble the two storage racks from *s
in.-thick maple. Install the racks to the
doors using 'Ys-in.-dia. hardwood dow-
als. Use a doweling jig to bore '/s-in.-
dia. holes in the bottom edge of the
racks; then insert dowel centers and
transfer the hole locations to the doors.
Bore the dowel holes and glue the racks
to the doors. Be certain to notch the
back comers of each rack to clear the
hinges and bore a hole in the back of the
answering machine rack for the wires.

Finish

Sand all surfaces smooth with first
100-grit abrasive paper and then 120-
grit. Sand and finish the cabinet back
before nailing it in place. Next, apply
three coats of a clear, satin finish to all
wood parts. Sand lightly between coats
with 220-grit paper, Glue wood pulls to
the doors and nail the back to the
cabinet with /+-in. brads

To install the telephone tower, cut
away the plasterboard between two
studs /4 in. longer than the cabinet.
Have an electrician and a telephone
sorviceman connect power to the two
boxes. Then screw the unit to the studs
through the cabinet sides. Nail molding
around the cabinet to conceal the cut
plasterboard —Rosario Capotosto
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2-314 x B127
CUToUT
NOTES:
1. 1/4 x 3/8"-DEEP RABBET

2. 318" -DEEF x 314" DADO

IN-THE-WALL TELEPHONE TOWER

SECTION VIEW
—ToP

2" RAD.

. TELEPHONE

DIRECTORY
RACK

=
[l

ANSWERING
& * MACHINE
; & RACK

‘]'F_1-314"
ik

34" B

DETAIL—UPPER
POSITION

w0

TRIM-W DETAIL

MATERIALS LIST—IN-THE-WALL TELEPHONE TOWER

1-1i2" RAD,

114"

SUPPORT-BRACKET

HINGE CLEARANCE

Fm&mm
- 11447

716"-DEEF MORTISE

MSTERE‘J-‘\IED

- ﬁ-’:
TCWVER
wi W1

Or rel rodOIm.

Start by cutting all the cabinet mem-
bers as shown. Next, rout rabbets in the
cabinet top and the pencil tray to re-
ceive the Ye-in.-hardboard back. Then,
using a ¥sin. core-box cutier, rout two
grooves into the pencil tray.

Counterbore the cabinet sides for e
in.-dia. oak plugs and screw-shank
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ing nails before screwing the divider to
the cabinet frame. Bore pilot holes be-
fore nailing. Next, attach the divider/
tray assembly to the cabinet frame. Nail
through the cabinet side to secure the
pencil tray. Glue and nail the slats in
place using %+«in. brads. Bore pilot
holes first to prevent splitting.

Stain and finish the cabinet before

Ksy No. Sime and {usa) FI 4 Vex % X 113" maple (door N £ 1% ® 3% recessed mapie pull
A 1 WX 13% X 444" maples venser phywood edging) 4] 4 Flap hinge
(back) F2 4 % %% % 14" maple (door edging) P 2 8" drop-leaf suppon
B 2 g ® Bl % 43" maple (side) G 2 M x Jve x 10%" maple (rack side) Q 1 Modular phone wall plate and jack
c 2 % x BY X 13%" maple veneer plywood H 2 ¥ ¥ 3% x 10" maple (rack sida) B 1  Hecessed clock
{shelf) 1 2 M ¥ 3% x 11%" maple (rack back) 8 1 2° alectrical bax
cl 1 % % 5% X 13%" maple veneer plywood  J 3 %1% 12° maple (rack slat) T 1 2W" electrical bax
D 2 ’hlkﬁﬁxi1ﬁ'mﬁlm?mdhmnl E 1 hh’ﬁxla'mh{mﬂn] U rﬂﬂ.hb.i.hqulﬂ
E 2 g % G % 144" maple (front panal) L 1 % x 1 X 8 pine (cleat for mounting wall V' 3" brad
F 2 WX 11%a ¥ 14" maple venser phywood hangy phane) wi 2 B X % X 46847 maple (molding trim)
{door) M B Wdia ¥ W hardwood dows] W2 2t % ¥ ¥ 141" maple (malding trim)
20“: message center :
The oak message center provides an clearance holes. Then glue and clamp T » + B
easy way to jot down and post impor- the frame, bore pilot holes and screw . 7 7
tant phons messages. The slim, wall- the parts together. Assemble the cabi- e ly ‘5 g
hung eabinet, with bulletin board and net frame with 1'/5-in. No. B flathead b
pad and pencil storage areas, can be screws. Now glue and nail the pencil
installed in a kitchen, workshop, garage tray to the divider using 1'/:-in. finish- _.."

i

Post phone notes on cork bulletin board.

installing the back and cork. Use a light
oak stain. Then apply three coats of
polyurethane varmnish. Finally, glue and
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nail the back using '/=in. brads and

W2x?x10" o

2

£32 x YAWIDE i
PENCIL GROOVES ke

o
1-112"ND. B

FHSCREW \WITH  SLATS

318"-DIA. DAK 114 % 314 11-112" (2 RECD),
PLUGIZREQD.| 114 x 314 x 19-1/4"

| T4 SRALING TYFICAL)

/

- DIVIDER
34 x 3-112
x 13"

L~PEMCIL TRAY
34 x 2-112
x 107

ALL MATERTAL
RED OAK

This simple wall-hung pine cabinet has
three convenient features: a slanted
writing surface, a storage drawer and a
top shelf. Its attractive profile makes it
suitable for use in the kitchen, den and
finished basemant.

First, cut the cabinet sides from
110 pine. Measure carefully before
cutting to obtain the appropriate angled
profile. Then use a router and a Ys-in.
straight bit to cut two stopped rabbets
in each side. The upper rabbets hold a
hardboard shelf that keeps the phone
cord out of the drawer, and the lower
rabbets receive '/+-in. hardboard or ply-
wood strips that act as drawer guides.

Next, cut the cabinet top, top shelf,
writing surface and pencil stop. Use a
router fitted with a “+-in. rounding-over

bit to smooth the

sharp edges on the
top shelf and cabinet

Pine phone cupboard

shelf and the plywood drawer guides
into the rabbats.

Next, cut the drawer from birch or
mahogany plywood. Make the drawer
face from %4+in. pine. Before assem-
bling the drawer, rout a % * Yi-in. rab-
bet in each side to accept the drawer
guides.

Note that the drawer sides and draw-
er front are cut at a 10° angle to match
the cabinet profile.

Finish-sand all surfaces with 120-grit
abrasive paper. Stain as desired, then
finish with two coats of polyurethane
varnish.

To install the pine cupboard, screw
through the top as shown and then
attach two flat picture hangers at the
cahinet bottom just behind the draw-
er—J.T.

NN-—-—------N!

&
L8
Mo B

i
a

¥ ® 5% birch plywood [drewer

fromt)

Wox 34 % 8% pine (drawer face)

14 % Blne % %" plywood (drawer bomom)
¥ -dia, ceramic pull

FHOTWOETFCom k= = bR CR=Nall: -]
P E ZoEEY :-5
NIE N1 [y,

s aac:—cuﬁw-n; 0 Slaeatt 4x312x141/z | attach the cork with contact cement.
HARDBOARD 2 REQD [ZRECD) Install the cabinet using two flat
e ' picture hangers or cut keyhole slots in

back to hang it on two screws.—J.T.

PINE PHONE CUPBOARD

HE"-DIA, x 38" HOLE
B, D

34"

114 x 3/8"-DEEP x &"
STOPPED DADD II
{2 EACH SIDE)
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4 Under-the-cabinet phone sheif

If limited space is preventing you from
installing an extra telephone in your
kitchen, laundry room or workshop,
consider building this space-saving
phone shelf. It's designed to be mount-
ed to the underside of an upper cabinet,
but it could also be installad under a
bar, countertop or similar work surface,
Run the phone wire under the upper
cabinets or through the cabinet interior.
Then bore through the back of the
phone shelf to connect the wire.

First, cut the cabinet sides and bot-
tom from nominal 1-in. red cak (actual
thickness: "¥/1s in.). Next, rout the tracks
for the tambour door into the cabinet
sides using a hardboard template and a
router fitted with a */1e-in. guide bush-
ing and %he-in.-dia. straight bit. Then
cut the cak cabinet bottom and the V=
in.-plywood top. Cut a%is ¥ %s-in-wide
rabbet in the front edge of the cabinet
bottom using a table saw or router. Also

tray. Edge-band the tray sides and
then cement a piece of plastic lami-
nate to the top surface. After flush-
trimming the laminate, attach the
tray handle and rear stop. Note that
the stop is notched to clear the tray
guidestrips. Now apply two strips
of adhesive-backed nylon sliding
tape to the cabinet bottom to en-
sure smooth tray operation. Then,
with the tray in place, mark screw-
hole locations for the guidestrips.
Disassemble the cabinet, bore
the guidestrip pilot holes and then
reassemble cabinet with glue and
screws. Next, apply three coats of paly-
urethane vamish to all wood surfaces.
After the vamish has dried, insert the
tray and install the guidestrips with
screws only. Slide the tambour door in
from the rear; attach the cabinet back
with % in. brads.—Rosario Capotosto

This space-saving
mwmaddmm:wmmm

under-the-cablnet phone shelf

MATERIALS LIST—
UNDER-CABINET SHELF

Mo, Sizs snd descripton (nss)
F
1
1
1
1

3

Wi ¥ B ® 127 pak (side)

e % 12 ® 16%" pak (bottom)
Vo X BYe % 164" fir phywood (top)
W X W x 18" oak (edge trim)
Ve X 1084 X 164" fir

onNnnE»
-

plywood (tray)

rabbet the back edges of the cabinet B T A i e
sides and bottom to accept a 'e-in.- ﬁmuf b
plywood back. Now screw the cabinet B 3 B
together temporarily to fit the tambour { )
1 mdpuﬂﬂﬂt"! : H 1 ﬁ!ﬂh;ﬂ;ﬁﬂtm
Cut the plastic laminate tambour on a 1 1 13 secrions of Wilsonan tambour plastic
table saw. Caution: Be sure to use a 4 3 m;% ““::‘i‘ld;__m" :
hold-down stick when cutting the tam- K a m'msm:::m
bour to prevent lifting and possible L 8 %dia oak plugs
kickback. Then make the oak handle for o e i
the tambour door. Rout a finger recess o 4 1%’ finishing nail
into the handle using a ¥s-in. cove P RS BRI R "
cutter. 0 2 % x 1044 nylon sliding tape
Next, cut the Ye-in.-plywood pullout
UNDER-THE-CABINET PHONE SHELF T_1_3”._T e USE 13
4" Tr i TAMBOUR
38" 34" 5116 x 516" GROOVE Gl | F :lj SECTIONS o
b 112" RAD. Z A
DETAIL 2— DETAIL 3— CUT 4" WIDE il TRIM
GUIDE STRIP TRAY STOP FINGER GRIP H  TAMBOUR
WITH 358" M FLLSH
RAD. COVE BIT . :t

DETAIL 1—5IDE

+ | =
3 |
6"

Si1a"

CUT TEMPLATE
FROM 114
HARDBOARD

\

1-112% RAD.

ALIGN TEMPLATE
WATH BACK AND E
BOTTOM EDGES OF

SIDEA —~———
- 11-5/16" l‘
TAMBOUR TRACK TEMPLATE

T ROUTER
: :_t' BASE

USE ROUTER
WAITH GLIDE
BLISHING AND
S/16"-DiA,
STRAIGHT
CUTTER

1

1

| - I
-

16"

il

-—

DETAIL 5—BOTTOM

DETAIL 4—
TAMBOUR DOOR

DETAIL 5—TRAY
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5 Home office organizer

This handsome mahogany cabinet is a
smart way Lo store phone equipment in
a home office, library or den while
providing valuable storage space.

Make the cabinet from mahogany
hardwood; use '/e-in. lauan mahogany
plywood for the cabinet back and draw-
er bortom. Start by cutting the cabinet
sides to the dimensions given. Mahoga-
ny is commonly available in 16-in.-wide
boards, but you can edge-glue two
boards to form each side.

Next, rout stopped dadoes into the
sides using a router and a straight bit to
accept the horizontal cross members.
Then chisel the rounded ends of the
dadoes square. Now cut the top shelf
and cabinet bottom to size and rabbet
the back edges of both to accept the
cabinet back. Note that the front cor-
ners of the shelf are notched to extend

then slot the four inside corners, as
shown, for the tray-stop screws. Now
dry-assemble the cabinet with clamps
so you can fit the doors properly.
The doors operate on invisible barrel
or cylinder hinges which are inserted
into 14-mm-dia. holes bored into the
door edge and cabinet side. The 14-
mm-dia. drill bit is available from the
hinge supplier. First, bore hinge holes
in the doors, then insert '/-in.-dia.
dowel centers (wrap the dowel centers

MATERIALS LIST—
HOME OFFICE ORGANIZER
No. Size and descripton [usa)
Mg X 14 % 27" mahogany (side)
e ® 2 % 144" mahogany (upper back)
s % 13% = 15" mahogany (top)
e ¥ 1% X 12%" mahogany (side rail)
e ¥ 1% % 15" mahogany (front and resr

rail}

Wye % 12% ® 15" mahogany (shelf)
e % 3 % 15" mahogany (cabinet rail)
4 ® 1 x 9%" mahogany (drawer guide)
e % 13% * 15" mahogany (bottom)
W % 15 ® 22%° lauan plywood (back)
B ¥ 120 ¥ 14507 mahogany (puliout
tray)

1 M x 13 % 140" mahogany (tray front)
Wype w0 Tha ® 130" mahogany (door)

1 Yhe = 3% X 14%s" mahogany (drawoer
face)

2 Vx 2% ¥ 13%we” mahogany (drawer front

(o =1
P B == e B

— i P B

and back)
Ve = 2% X 12%" mahogany (drawer slda)
Ve = 12% % 13744" lanan plywood {drave-

-

magnetic )

Inwisible barrel hings

1%" No. 14 rh screw (oray stop)
1%" No. 8 fh screw (drawer stop)
1%%" fndshing nall

17 brad

NeEdS-HwEo Y0 2 Frm “=IZowmm nunnbs
P P sl P P e ol "]

with masking tape so they will fit snug-
ly into the holes). Next. press each door
against the cabinet side so that the
dowel center points transfer the hinge
hole centers to the cabinet sides. Now
disassemble the cabinet and bore the
hinge holes. Then use the "/«in.-radius
cove bit to rout the edges of the sides
and doors as shown. Reassemble and
clamp the cabinet using glue only.
Assamble and install the drawer.
Before nailing the cabinet back, mark
rear slot locations against the underside
of the pullout tray. Now bore pilot holes
at these two marks for the tray-stop
screws, Apply three coats of polyure-
thane varnish to all parts. Then nail on
the back and install the pull-out tray.
Use an offset screwdriver to turn in the
tray-stop screws.—Rosario Capotosto

SUPPLIERS
Hardware:
The Woodworkers' Store, 21801 Industrial Blvd.,
Rogers, Minn. 55374

Constanting’s, 2050 Eastchester Rd.. Bronx, NY.
10461,

Tambour laminsee:
Wilsonart, 600 Gensral Bruce Dr., Temple, Tex
TEEO01.

Teleplone ecquiprment:

Cabinet No. 1—Webcor cordless phone, Model 512,
Webcor Electronics, 28 South Terminal Dr.. Plain-
view, N.Y. 11803,

Radic Shack Duc-fone answering machine, Modal
TAD-111A, Radic Shack, 1600 One Tandy Canter,
Fort Worth, Tex. 76101,

Cabinst Mo, 4—AT&T Nomad 600 cordless phone,
AT&T, Consumer Products, 5 Wood Hallow Rd.,
Room 56A-3L27, Parsippany, N.J. 07054,

Cabinet No. 5—Waebcor PH key lalophone, Model
7387, Webcor Electronics

Record-A-Call machine, Model 875, T.A.D.
guv:gg Inc.. 18200 Laurel Park Rd.. Compton. Calif,

HOME OFFICE
ORGANIZER

SI&"AIDE =
34" NOTCH
|2 CORMERS)

SIDE-A DETAIL

3147 -DHA. HOLE

02§
D 3B x 78" sml/ 1]

|4 CORMERS)
TRAY SUPPORT DETAIL

114 % 114 y
RABBET L"“-x
|4 SIDES)

DRAWER
ASSEMBLY

NOTES:

I.5/& x 514" RABBET
Z, 56 x 1316" DADO
3. 14" RADILS COVE
4, HALFLAP JIOINTS
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Practically a necessity for room-

| mates, small businesses and large
two-line

families, Model B2ZAESW
modular phone has a switchable di

aling system which allows use in the

rotary or tone modes (long-distance
services require a tone system). The
B285W has a last-number-redial fea-
ture, mamory storage for 13 num-
bers and a backup battery to retain
the numbers in the memory. The
unit is from Webcor Electronics Inc.,
28 South Terminal Dr., Plainview,
MN.Y. 11803. It costs £119.95.

The Genesis Telesystem offers 10-
number, one-touch dialing. Snap-in
cartridges and modules add auto-
matic redial, easy access to calling
features and an electronic lock. Con-
sole costs $349.95, cartridges are
$£39.95 each and a universal module
with memory is $269.95. From
AT&LT Consumer Products, 5 Wood
Hollow Rd., Parsippany, N.J. 07054

POPULAR MECHANICS ® ALIGUST 1984

Cordiless

The owner of a Cobra Model CP-4605 cordless phone can use two of the 10
new operating frequencies authorized by the FCC last year, and any of 512
personalized digital codes for security, Other featurss are nine-number
memory, full speakerphone and two-way intercom. The phone costs 5199.95

| The thres components of the Video-

| phone—£2"': X 3-in. viewing screen,
wide-angle lens and power supply—
provide a security system for home
or office. Press the call button to see
and talk to the visitor, and another
button to allow entry. From Onyx
| | Telecommunications Ltd., 505
Eighth Ave. . New York, N.Y. 10018,
the Videophone costs about $750

and is made by Dynascan Corp., 6460 West Cortland 5t., Chicagao, 11l. B0&35.

| ber for

Voice Dialer

Model VRT-1100 Command Dialer
phone can recognize spoken words
and names and match them with up
to 16 preprogrammed numbers—no
nead to dial. A child can pick up the
phone and say “police’” to get help.
There's automatic redial of any num-

up to an hour. Price is
£249 95 from Audec Corp., 299 Mar-
ket St., Saddle Brook, N.J. 07662

{Flease fum o page 110}
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NEW IN HOME PHONES

{Continued from page 108)
Wall Or Desk Pay Phones

Suitable for desk or wall use (and for
use as a bank), Mini Payfone (left)
and Payfone Jr. are actually exten-
sion phones. They are tone‘pulse
switchable and, in the pulse mode,
feature last-number redial. A coin-
aperatad model of Payfone Jr. allows
local calls only {a quarter activates
the mechanism). Both models come
in black or white ($69.95) or chrome
($99.95); the coin-op Payfone Jr. in
chrome is $119.95. They are made
by TeleConcepts Inc., 36 Holly Dr.,
MNewington, Conn. 06111,

Privacy Pratector

The Phone-Guard keeps private calls

| private. It replaces the mouthpiece

of most Bell phones, with no wires to
connect or boxes to install. A red
light alerts the speaker to eaves-
droppers, even on a home extension.
It fits in a pocket, so it can be used
away from home. Made by Cose
Technology, Phone-Guard is 548.95
pastpaid from Werldwide Marketing
Group Inc., 120 East Prospect Ave.,
Mount Vernon, N.Y. 10550,

Rapid-Fire Dialer

The Demon Dialer is controlled
through a Touch-Tone phone, so one
dialer unit can service avery phona
on a line. Redial busy and unan-
swered numbers while allowing in-
coming calls. Model 93H, which
stores up to 93 numbers ($130) and

Extension-Cord Reel
... 1 = - A =i R .-.*

Model 176T (176 numbers, $200)
are from Zoom Telephonics, 207
South St., Boston, Mass. 02111.

Hands-Free Headset

The Elite plug-in headset gives
hands-free convenience to standard-
phone users. The 10-ft. cord lets you
work freely at desk, sink or work-
bench. It's $53.40 postpaid from
Innovations, 110 Painters Mill Rd..
Owings Mills, Md. 21117,

| The danMark & phone, now on per
| manent exhibit in New York's Muse-
um of Modern Art, is a Touch-Tone
unit with access to the alternative
long-distance services. It comes in
four matte-finish colors—uwhite, red,
gold and brown—and measures
Bx8x1Y% in. It costs £199 from
G.N.T. Automatic [nc., 1560 Trapelo
Rd., Waltham, Mass. 02154.

Make phone calls from the garden,
basement workshop or anywhere in-
side or outside the house up to 50 ft
from the wall outlet with the Snapit
Port-A-Phone Extension Cord Reel.
Flug the real into the wall outler
lhen plug one or two rotary or
Touch-Tone phones into the reel. It
offers smooth feed-put. rewinding
self-storage cord and a grip handle. |
Price is $14.95. It's made by Cable |
Electric Products Inc., Box 6767, |
Providence, R.1. 02940,

Tiny Speed Dialer

With this full-Function "/ = 2%4 % 3-
in. phone dialer, you can speed-dial
numbers and codes from any phone
in a Touch-Tone service area. Pro-
gram up to 100 numbars and hava
them dialed by pressing a two-key
code as you hold the dialer to the
phone. Also has display of number
dialed, alarm clock and calculator, |
Price is $74.50 postpaid from Ham-
macher Schlemmer, 147 East 57 51,
New York, N.Y. 10022. ™
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Dutch Masters.
The best-selling
cigar in America.

There are two reasons more people
end more money on one brand of
n on any other—taste and
e and quality that come
os blended by craftsmen
N you step up to
. Dutch Masters, you're in lots of good
¢ company. The smokers who have
' made Dutch Masters
“America’s Cigar.”




FREE

COLOR CATALOG

Bulld Your Own
Grandfather Clock
Prices Starting Under

*300

{inl:ludin movement
d al)

. Do—itwyournalf case

kit, parts pre-cut

= Finished clocks

= Solid 3/4" hard-

woods: black

walnut, cherry, oak

* Heirloom quality

= Factory direct prices

= Solid brass West

German chiming

movements

* Money back

guarantesa

= Prompt shipment

MASTERCARD, VESA mnd
DINERS CALIB ACCEPTED

=) EMPEROR®
\n{ CLOCK COMPANY

WORLDS LARGEST MAMNLIFACTURER
OF ORANDFATHER CLOCHS

Dwpt. 1218, Emparor Induatrial Park
i Alsbama 3517

F
I CANADA mﬂmwumw -m‘/
1081 Meysenide Dr., Suse T + Mississmps Ortana LST 164

¥  ELECTRIFY
*~  YOUR BIKE
WITH A

PEDALPOWER
MOTOR
SYSTEM

i

I'I-llull‘mr exciting new and im-
proved bike drive tames tough hills.
Be independent. Travel everywhere
with electric power ease. Fits all
bikes and adult trikes. Installs in
minutes. Travel 100 miles for a
dime. Recharges overnight. Travel
to work or ride for fun. Virtually
maintenance-free operation. Thou-
sands sold.

For FREE 16-page catalog of
electric bike motors, lightweight
3-wheelers, CycleChairs and
Little Rascals, call Toll-Free or
| write:

1-800-MOBILITY
(1-800-662-4548)

Electric Mobility Corporation, Dept. 1108
581 Mantua Blvd., Sewell, NJ 08080

mosiLTy))))))))
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CARS FROM KOREA
(Continued from page 87)

but present quotas won't let them. The
Chevrolet/Toyota joint venture in Cali-
fornia is one way around these quotas.
Another way is to bring in cars from
Korea instead of Japan.

Daswoo currently builds two basic
cars: the Royale on a 106-in. wheelbase
and a new model for Far East consump-
tion called the Maepsy-na, which sells
for $3.300 in Seoul. It's a 1.5-liter. 94.7-
in.-wheelbase sedan about the size of a
Toyota Corolla.

Last year, Hyundai launched a well-
planned invasion of Canada and, by
15686, plans 1w be selling cars in the
United States. An advance party of
Hyundai representatives currently is
laying the groundwork for a U.S. dealer
organization.

To get an idea of what sort of threat
the Koreans might pose to Detroit, I
recently flew to Vancouver, B.C., to
drive a 1984 Hyundai Pony five-door
liftback sedan. | have to admit: | came
back impressed.

It's not the world's greatest car, but it
definitely qualifies as a solid bargain if
Hyundai manages to sell it here for the
present $4,530. It's a relatively simple,
low-tech car, but, even stripped, it
comes with such standard equipment
as Michelin all-season radials, power
disc brakes, reclining buckets, split
folding rear seats, full carpeting, inter-
mittent wipers, day/night mirror, heat-
er, rear-window defroster, locking gas
cap, childproof locks, tool set and lots of
rust protection.

Deluxe model

There's also a GL modal, which adds
a standard five-speed transmission, de-
luxe trim, tinted glass, quartz clock,
side moldings, and rear wiper/washer.
Finally, the top-line GLS gives you all
those items plus cloth upholstery,
AM/FM stereo cassette player, and fan-
cier trim inside and out.

A four-speed gearbox comes stan-
dard in the base Pony, with a five-speed
or an automatic in the GL and GLS.
Power steering, air conditioning and
other amenities are also optional.

The Pony's engineering is strictly
fundamentalist, with front-engine/rear-
driva, MacFPherson struts fore and a live
axle on leaf springs aft. Body styling is
by Guigiaro's Ital design, which ac-
counts for its Western flavor.

Hyundai has some catching up to do
in workmanship and superficial quality.
The Pony's paint leaves a lot to be
desired. It looks like it was put on with a
roller—not so much orange-peely as
just plain rough. [ also noted glue runs
on the window ledges, and [ had to slam
all four doors fairly hard to get them to
shut properly. And you can't miss the

big gap between the hormn button and
the stearing wheal.

Cosmetic glitches don't necessarily
mean a lack of mechanical reliability,
but in this casa they do give an insight
into the thought and work processes of
Hyundai managers and assemblers.

The Canadian Pony comes with a
manual choks, which [ don’t mind at all.
There's a warning light on the instru-
ment panel that signals when the choke
isn’t fully pushed in. The engine starts
easily and idles smoothly, but it definit-
ly neads more low-speed torque. | had
to slip the clutch quite a bit to keep from
bogging down at takeoff. Even keaping
the revs up, the Fony has a hard time
keeping up with city traffic. The engine,
at 68 hp, just isn't strong enough.

The Pony's a pretty softly sprung
automobile, so it tends to pitch and chop
over undulating surfaces. This choppi-
ness is due more to weak shocks than
the short wheelbase. [ also noticed a
touch of transmission whine and some
wind noise at around 60 mph. The
engine, though, stays quiet at up to its
top speed of about B2 mph, when it
starts to buzz rather loudly.

Handling and braking fesl fine under
normal driving conditions, but since
there was no test track available, I can’t
say much about these qualities when
the car becomes stressed.

The Pony's interior layout and its
general comfort are big plus factors.
The covered hatch offers a lot of usable
cargo space and, with the split folding
seats, plenty of versatility for hauling
different passenger and load combina-
tions. The driver's seat could use better
lumbar support, and I'd prefer a longer
seat track for more legroom.

Needs refinement

All in all, the Canadian Hyundai Pony
strikes me as roughly equivalent to an
B5th-percentile Chevette. The Pony
needs refinement and tweaking, but it
won't be hard to raise this car to 100
percent with a little more engineering
affort and care in assambly.

The rear-drive Pony might be
brought into the United States for a year
or two, but it'll soon be replaced by a
fwd subcompact utilizing a Mitsubishi
Silent-Shaft ohc Four. This car will be
very similar to the Mitsubishi Colt in
everything but bodywork.

Korea, I'm told, enjoyed an annual
economic growth rate of 8.2 percent in
the decade that ended in 1982, while
our own growth rate barely got to 2.3
percent. As the Japanese lift them-
salves up to parity with U.S. standards
of wages and living, and as Detroit
boosts car quality to match the Japa-
nese and Europeans, we’ll all have to
glance over our shoulders from time to
tima to see how quickly the Koreans are
catching up. ™
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JIMMY CARTER
(Continued from page 75)

that cabin: trundle beds, chairs, bench-
€5, tables, four-poster beds and things
like that.

B What would you say was the most
difficult project you ever undertook?

Well, I made a cradie for my fourth
grandchild, and it took me about 120
hours, just working off and on when |
had time. It was a lot of very detailed
hand work. It had sloping dovetail sides
with cane crmaments.

B Do you work on your projects pretty
much every day?

Mo, unfortunately. I'm not home that
much. [ wish [ could do more. We just
got back from Australia and New Zea-
land and I teach at Emory University.
My schedule has been very tight. But
ordinarily [ try to work at least part time
a day or two each week.

8 How do you schedule that time?

Well, I'm writing another book now.
The best time for me o work in the
wood shop is when I'm writing a book.
After three or four hours on the type-
writer or word processor, | go out and
wuork two or three hours in the shop. It's
a good manual break, and then I'm
ready for more writing.

B Do you work alone?
Yes, | work alone, except when ham-

mering a chair together. In its final form
you really need somebody to hold it. But
other than that and cutting down and
moving the tree, | do all the work
myself. Rosalynn came out and helped
me weave the chair seats.
B Does she do any building or any
work around the shop?

No, just the weaving—except when
she tells me what to do.
B How did you get started in wood-

I've been making furniture since [
was a young boy. I grew up on a farm.
We didn't have electricity or running
water and no close neighbors. The
standard operating procedure on the
farm was that we had our own black-
smith shop and our own wood shop.
Whenever anything broke or we liad to
build something, we did it in our own
shop. So | leamed quite early how to
use basic tools and make useful things.

Manual work is just like breathing,
just like plowing with a mule or driving
a wagon—it was just something every-
body did. My daddy could do black-
smith work for himself. | was in the
Future Farmers of America, and thay
taught us about making tables and
things like that. When | was a young
Naval officer, Rosalynn and 1 had our
first unfurnished apartment in Hawaii. [
made a lot of the furniture there. When |

came home from the Navy | made
several pieces of fumiture that we still
use. [ have pieces in the house now that
are more than 30 years old that | made.
B Have you bought any major tools
lately?

When | came home from the White
House my cabinet and staff got together
and took up a collection and gave me a
going-away present. It was tools to
outfit a wood shop, which | never had
before. What [ had before was a circular
saw and a hammer. But now [ have a
radial saw, a lathe, a drill press—things
like that. So since then I've studied a lot.
I have a lot of books on woodworking
and 1 try different projects.

8 How dees working with your hands
affect your outlook on life?

I have an empathy with people who
work with their hands. When 1T went
into a factory during my campaigns
where pecple were making shoes, autg-
mobiles, airplanes or whatever, I knew
all the tools and how to use a lathe and
different kinds of wrenches. I really find
manual labor a great release—a kind of
vacation for me—something that | hun-
gerad for when 1 was in the White
House, Every now and then [ would use
the carpentry shop at Camp David to
make small things that [ gave to friends.
You need to keep up with this sort of
thing, and 1 always have. ™

Tufoil

YOU'VE HEARD ABOUT IT...
YOU'VE READ ABOUT IT... /T WORKS!

Easier Starting, Fewer Oil and Filter Changes, Better
Fuel Economy, Better Performance, and Longer Engine Life.

TUFOEL coats all ihe movang parts of engines with microminiatune

p:mms of PTFE, the slipperiest substance knawn to science This coal-
minimizes riclion well hc'T-urhd the capabilities of any other lubricant
ly in the patented TUFDIL process the PTFE particles are given &
unitormly negative charge which cawses them i repel each ather so thal
they remain in dispersion. This dispersion serves two very important
values. One. i1 prevents the particies irom farming clumps which can clog
oil lines and oll filters. Two. it keeps surplus PTEE parhicles suspended in
crankcase oil ready to replace any particles dislodged from metal surla-
cis by the aclion of the enging's moving parts. This s sccomplished b:
means of & chemical agent which causes the dispersed particles fo see
oul and continually coat metal Surfaces as they become exposed

Faor more than 20 years lubrication experts have been wresthing with the problem
ol finding a way fo combine PTFE. commonly known as Teflon® or Fluen®, with
matar oil 1o reduce inction. Finally a breakthrough was achieved. The resull was a

thal is nhmg';u the way peaple think aboul lubrication—TUFDIL® for
EIIIIHE‘S TUFDIL added 1o your favorite maotor oil is betler ot raducing wear.
increasing power, improving fuel a:nrmmy and enhancing overall perlarmance
than amy engine lubsicant Huu can buy. Much betier!

Furthermore, TUFOIL will improve the efliciency and performance of standard
transmissions and differentials by ruuﬂnr their internal friction

Alhe 5y ted lis1 price ol $12.95, a lttle TUFQIL goes a long way and pays for

Iselt many times over. Next time you change your oif, really change it! Add TUFOL

Chart shows . how TUFOIL improves and maimtasns high periormance levels in new
cars and halps restere older cass to their best parfermancs level
A Pertarmance ievel ol Black and
Grey cars when new. B Improve-
menl in parfarmance &5 both cars
break in G Further smprovement of
BRack car's perfarmance whan TUFOIL
is acdded. D, Regular wie of TUFQIL an
Black car signdicantly slows decline
in parfarmance thicugh age and
mideage, E Declag in performance
of Grey car with age and mikeage without use of TURHL F. When TUFOIL is added to Grey
car, performance dramabically smproves

TUFQRL 15 Reg T of Fluoramics, Inc Telban is Aeg. Tl of Dupant
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07 LR s R S

U5, Patents No 3403856, 4127 491§ 4724173 Diher U5, and i Patents Panding.

e

Fluen is Reg. Th of ICH Americas, Irnc
113



We had suspected that this would
involve ignoring the very lowest-priced
makes and models—it did turn out that
way—but we just weren't prepared for
the sheer beauty of sound we heard in
cars equipped with our chosen system.

A good system

The least expensive system we put
together mates a Proton receiverfape
player with a pair of Genesis speakers.
This system provides for upgrading
with an additional pair of speakers, self-
powered, so you don't have to add an
external power amplifier. The system
costs $590. That's not a tiny sum even
today. But even without the added $350
for a second speaker set, this system
compares favorably in terms of sound
guality with a home stereo rig costing
about the same.

Like a good home system, you can
add to it any time you want to ar switch
components, although the logistics of
removing and installing rigidly mount-
ed car componentry can be difficult and
you might mess up your car's interior.

The Proton 212 looks like a rather
basic receiver and tape player, yet it
features the Schotz variable-bandwidth
FM tuner. It closely tracks FM signal
conditions and narrows or widens the
bandwidth admitted to the FM decoder.
This eliminates noise when it is present
in certain amounts, but lets the radio
open its arms to the full signal when the
signal is clean and unimpaired.

The 212 has a 12-watt-per-channel
amplifier built into it to power a pair of
speakers—the two-way Genesis AM
135s. In case you want to add ancther
pair and outside power amplification,
there are two pairs of pheno plug leads
attached to the Proton’s rear paneal. Any
power amplifier can be linked to the
leads, as can one of the excellent new
powered speakers, such as the two-way
Canton AC 200, which will take the
same output feed. (Powered speakers
need their own power to work and must
have a lead to the battery or your car's
accessory buss. Most switch on auto-
matically when they sense an audio
signal from the main unit.)

A better system

Radio on wheels sure has its woes. If
you drive in big cities, you already know
that skyscrapers have made FM condi-
tions worse than they were when radios
were more primitive but had to contend
with fewer steel structures to mess up
the signal. If you move a car a few feet,
for example, while waiting for a light,
the change in FM reception can be
dramatic. And maddening.

FM diversity antenna systems rely on
two antennas and a circuit integral to
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the tuner to pick the better signal. This
is mot an add-on option. It must be built
inte the radio. We based our better
system on a tuner with diversity recep-
tion circuitry—the Audia DTX-1000.
Audia’s DTX-1000 comes with a free-
bee window antenna if you don't feel
like adding a second external antenna
to your brand new car. The other fea-
tures of this trailblazer are four—noot
the usual two—tone controls. In addi-
tion to bass and treble, there is a well-
chosen loudness curve and a helpful
button to eliminate some of the reso-
nance most cars have around 180 Hz, in
the lower midrange.

Mukiple preamplifier outputs enable
not only the use of more than one
axternal power amp but the insertion of
equalizers and noise reduction modules
into the system. A handy feature is the
switch to turn on the tuner during tape
fast winding. Alternatively, when you
eject a casserte, this switch can spare
you that blast of unwanted radio racket
many units surprise you with.

Both loudspeakers are among the
finest automotive models available at
any price. B+W's LM-1 comes with
various panel brackets, or without the
brackets, and in an attractive, fully en-
closed version. It has a loudness com-
pensation switch to adjust for individual
car acoustics. The ADS P120 power
amplifier packs 60 watts per channel to
one pair of speakers. Should you choose
to use four B+W speakers, you'll have
to add another P120 to the system.

The best system

Ultimate fidelity. That's what this
dream system is all about. And for a
cost of over $2,300, it should be. The
system is based around Nakamishi's
TD-800 digital tunertape player and
Audiomobile’'s 1800, an integrated sys-
tem of six speakers, an amplifier and
fader control.

Nakamishi, the folks who made the
cassetie a tape medium we could be-
lieve in, center their atiention on the
tape transpart and handling. Like the
Audia (and unlike the auto-reverse
equipped Proton), the Nak 800 is unidi-
rectional. [t plays tapes in one direction
only. To hear the other side, a listener
manually flips the cassette and re-in-
sarts it into the ingenious slide-out tape
drawer. The most clever and useful
feature of the player, though, is the
small remote-mounted knob that ad-
justs the tape head's azimuth during
play. Your ears, always the best judges
of musical performance, let you fine-
tune the tape’s orientation to the head.
The very audible result is an astonish-
ing clarity of treble response. A major
benefit of this is the superior sterec
imaging good treble gives you in the
controlled environment of a car.

Audiornobile’s 1800 pits six speakers

with a total of 10 drivers, a powerful
160-watt amplifier that will just about
blow out your car windows, and a
handy remote fader control, all against
your car's acoustics. The small size of
the four visible satellite units permits
rather subtle and simple adjustments to
get the best position, while the woofers
simply use your trunk or a custom-built
bass enclosure as an acoustic baffle.
The speakers are engineered to cover
the entire musical range in ways that
reproduce all of the audible spectrum
clearly but partially cancel the resoc-
nance which plagues midrange perfor-
mance near the bass frequencies.

A final addition to our dream system
is an Alpine 3015 equalizer. The 3015
performs the tonal adjustments you'd
expect of a good seven-band equalizer,
stores up to four memorized eq curves,
and will even automatically equalize the
sound for the car's interior. For driving
in very widely different noise conditions
such as stop-and-go traffic or partially
paved roads, an automatic level control
can monitor interior noise levels and
adjust the music valume to compensate.
This makes nearly every nuance of
sound audible and is subtle enough not
to offend listeners sensitive to the natu-
ral dynamics of their music.

Getting it installed

Unless you're a crackerjack electri-
cian and a neat worker with the pa-
tience of an IRS investigator, leave the
installation of super costly car stereo
systems to the pros. Their fee can be 15
percent or more of the total cost, but at
least it's a fixed cost. If you have to pay
a dealerfinstaller to troubleshoot your
mishehaving, self-installed system, you
can easily run up that much in hourly
charges.

The electrical connections, proper
grounding and adaptation of compo-
nents to @ach others’ requirements are
an installer's best reasons to do the job
for you. A faulty or improper ground
can blow speaker cones to smithereens.
Using the wrong system of speaker
grounds can overstrain an amplifier or
burm out delicate parts that cost a lot to
replace.

There's no changing the fact that
installation of a car stereo system alters
a car's looks. Remember, cutting into a
car's interior is permanent, unless you
plan to invest heavily in cosmetic re-
pairs. Think before anything is cut.
Weigh the placement of each compo-
nent as a balance between aesthetics
and musical effect on listening. Then
trust your installer to do the kind of job
you want in a way that facilitates both
servicing and removal without damage.

Finally, you should use an installer
because manufacturer's and dealer’s
warranties usually depend on ]:lm-fgs-
sional installation.
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PHONES ON THE GO
{Continued from page 93)

ally requires the use of two frequencies
at a time.

What makes the cellular systam
unique is its method of operation. In the
standard cellular plan an area is divided
into six-sided cells. At the center of the
cell is a radio transmitting and receiving

nfiegi=f

Portable phones
for in-car use,
Hke this MNymex

Mabile Telephone,
are mounted be-

The power output
of moblle units
can be as high

as 25 watts.

station. A microcomputer ties it to the
rest of the cellular systam. Each cell site
reports to a master office—the mobile
telephone switching office—which con-
nects the cellular system to the rest of
the phone system.

In operation, each cell site communi-
cates with the maobile units within the
range of its antennas at a fairly low
power level, about 10 watts. This meth-
od makes it possible to keep the amount
of potential interference with nearby
cell sites to a minimum.

How can several stations use the
same system for concurrent phone
calls? Microcomputers. Each cell site is
assigned a certain number of frequen-

Safety

Although expernts disagree on the affects
and amount of radio frequency energy to
which you may be exposed, there are some
health precautions you must take when
using a cellular phone.

First, be careful 1o keep away from the
unit's antenna when it s transmitting.
Cenain parts of your body—notably the
eyes—are sensitive to these emissions and
it’s possible 1o burm them. It is especially
true with handheld units where the anten-
na is on top of the radio.

When you are using a bhandheld tele-
phone, position the unit so the antenna is
well away from a direct line with your
eyes. Even a watt or two of power can be
encugh to make your skin uncomfortably
warm, 50 avoid touching the antenna when
the unit is being used.

Generally, the field of a cellular phone in
a car is around the antenna outside the
vaehicle, so it's safe to operate.
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Mobile Phone Precautions

cies and the microcomputer detarmines ‘ w E E K E N D

which frequencies are best for a partic-
ular conversation. As the distance
changes, the microcomputer deter-
mines whether the particular cell can
handle the call or whether it must be
shunted to the next one. Meanwhile,
the same computers are determining
whether there should be a frequency
change at the sama time because of the
different frequencies used by the cell
sites.

Behind the scene

The beauty of the engineering in this
system is that the user never knows
anything is going on. The quality of the
conversation remains the same as one
cell hands off to another one. Before the
introduction of digital microcomputers,
this type of situation never would have
been possible.

The potential number of users of the
cellular phone system is astronomical.
In all of this, though, thers is one
sobering consideration: cost. At the
moment, most celular mobile phone
units are expensive. Though their cost
has fallen since the first cnes were
introduced, they are still about $2,700
to $2,800 for a typical installation, and
that doesn't include the $150 per month
service charge.

Further, the handheld Motorola unit
isn't cheap. The company has set its
price at $3,145.

However, most industry sources ex-
pect the handheld units will be leased,
rather than owned outright.

Lower-priced alternatives

For the average buyer, there may be
some hope in the form of two proposed
specialized communications services,
one from General Electric and the other

(Please turn to page [16) I

Privacy

While we-all take privacy for granted
during our normal phone conversations,
the chances are good that you won't be
alone during a mobile phone call. The
reason is the scanner radio.

Scanner radics allow listeners to eaves-
drop on many radio services and conversa-
Lions.

Since a mobile phone, whether cellular
or conventional, is actually a radio device,
there’s always the possibility that someone
might be listening. The cellular phone
system operates from 840 to 900 MHz,
and soon scanners will be available to
cover these frequencies.

You might think that such listening i
illegal. Wall, it izsn't. Under various court
rulings and interpretations of the Commu-
nications Act of 1934, private parties can
listen to your conversations. provided that
listening is for their own use and not for

retransmission or reuse.—M.5.

WELL DRILLER

MNow you can
drill 8 water
well or a free-
flowing spring
L in your
backyard. Have
all the pure,
fresh water
you want
FREE!

oVER
3;‘6““1

Easy to
pperate as your
power lawn
mower!

CALL TOLL FREE
1-800-821-7700

[ASK FOR EXTENSION S6321
or write to.

© 15984 DeapPock

56832 ANDERSON ROAD
DPFELIKA, ALABAMA 36802

. . . Professionally designed,
featuring:

® Curved glass eaves

® Aluminum frames

® Steel substructures
® Auromatic veniing
® Free standing,
lean-ro and

window

styles

2711 S8t. Louis Avenue
Fi. Worth, Texas 76110
(B17) 926-5447

Band off now for fres catelog.
For 1st class mall encloss §1.00.
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creat Projects Start
Wwith Great Products.
At Mw&kmhmimmﬂan!yaur

projects are to you - and fo
the value of your home. Whether you're
building a doghouse, repairing or replacing
a roof, creating a new sidewalk or adding
insulation — Lowe’s can help by offer-
ing you quality products to get the
job done right. If you're building a deck,
we have the pressure
treated lumber you
need. We even have
furniture grade
hardwoods for
the cabinets you
plan to build.
Re-roofing? Choose
from standard-weight shingles
to heavyweight shingles with the look of
real cedar shakes. Need new siding? We
have everything from vinyl to hardboard
to wood - from panels that look like real
wood shakes to ones that are grooved and
textured. And we have the right insulation for any application — from
kraft-faced batts to insulated sill sealer. Need masonry? We have
professional blend cement and masonry mixes for just about any
outdoor project. And all Lowe's building materials
are sold to you by knowledgeable sales-
people. For example, if you need a cost
estimate or advice on what insulation
is best for you, just ask. We have
the answers. So before you get
started on your next project, stop
by Lowe's. And let the world's
largest retailer of lumber &
building materials give you
the quality and value
your projects
deserve.

£1984 Lowe's Companies, Inc.
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PHONES ON THE GO
(Continued from page 115}

from Mura Corp. Under the GE plan,
which at press time was still awaiting
FCC approval, a new radio service
would be created. It would be known as
the Personal Radic Communications
Service. The PRCS would consist of a
base station connected to the phone
network and one or more mobile units

which can easily be installed in a con-
sumer's car.
Each PRCS unit would have a unique

| indentification number for security and

privacy.

This system would offer automatic
interconnaction to the public telephone
and would allow mobile users, within
the system’s range—five miles, on av-
erage— to place calls to any phone. At
the moment, cost estimates for a com-
plete PRCS system are about $400.

The Mura Corp. proposal would sim-
ply import a radio system that is cur-
rently in operation in Japan. Called the
Consumer Radio Service, it would give
a user a five-mile communications
range. The low-cost tranceiver units—
$100 to $400—would meet what Mura
perceives as a clearly identified demand
for emergency and personal communi-
cations. ™

MANUFACTURERS—
MOBILE PHONES

Fujitsu America, 10 East 53rd 5t., New
York, N.Y. 10022

General Electric, Customer Service Cen-
ter, Lynchburg, Va. 24504

GlenAyra Electronics, Seattle, Wash.

Harris RF Communications, 1680 Uni-
wersity Ave., Rochester, N.Y. 14610

Hitachi, 2696 Peachtree Sgquare, Dora-
ville, Ga. 30360

E.F. Johnson, 299 10th Ave. SW, Wa-
seca, Minn. 56003

Motorola Communications, 1301 East
Algongquin Rd., Schaumburg, L
60196

NEC America, Mobile Radio Div., 4836
Rosecrans Awve., Hawthorne, Calif,
a0250

0Oki Advanced Electronics, One Universi-
ty Plaza, Hackensack, N.J. 07801

Panasonic, One Panasonic Way, Secau-
cus, N.J. 07094

TacTec Systems, Meadow Lands, Pa.
15347

e
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ARTIFICIAL ISLANDS
(Continued from page 75)

ments. Gravel islands are most popular
in inland seas or other protected water-
ways. Schio Alaska Petroleum Co., for
example, is drilling oil near the center
of a man-made island in Harrison Bay,
Alaska. The seas are relatively calm in
the area and suwrrounding ice helps keep
currents from undermining the 1.25
million cubic feet of gravel fill that sits
on a subsea ledge.

For slightly rougher seas, engineers
at Exxon and other companies favor the
“monotower”’ type construction. Such
oil platforms, twice the length and
width of a football field, sit atop con-
crete and stesl conical collars that rest
on concrete pillars tapering out to a
broad support structure. They are wide-
ly used in the Bering Sea in areas where
ice chunks are pushed agrinst the base
of the collar. Its conical shape lets the
ice slide back into the sea, safely mini-
mizing collision damage to the support-
ing pillar. This pillar, made of concrete,
sits on a heavy base that stays anchored
to the sea floor by virtue of its weight.

Other oil platforms use heavy steel
anchors connected to the surface by
cable to keep the island stable, but
floating, so that the anchoring doesn’t
snap against heavy currents.

Modifications of this type of technol-
ogy have been proposed for the Tokyo
harbor airport tunnel, which would sit
on presiressed concrete pillars and oil
rig-type anchors. Mitsui Engineering,
which has conducted early engineering
studies for the airport project, favors
keeping the island structure above the
water level. This permits harbor traffic
to pass under the island.

Concrete shock absorbers

For that projact, the pillars will have
to support extra weight in an area also
affected by earthquakes. These likely
will sit on concrete pads that give to the
roll of an earthquake in much the same
way that a shock absorber gives to the
shifts in mass of a moving car.

Some of the man-made islands in
Osaka Harbor, Japan, have been com-
pleted. Over three square miles of grav-
al-filled structure now house a super-
tanker port and several office buildings.
High-rise apartments have gone up on
the landward side of the island. When
it's complated early in the next decade,
the entire complex of interconnected
islands will be nine square miles.

American engineers have taught the
Japanese much of what will go into the
Tokyo airport island and much of what
already has gone into the Osaka Harbor
Island. But Japanese applications will
provide a new "living laboratory” for
builders of a place like Liberty Island.

One of the contributing geniuses to

POPULAR MECHANICS » ALIGUST 1984

the Japanese man-made island culture
was the late Buckminster Fuller. He
provided some of the early sketches of
the Tokyo airport island. Shortly before
his death, Fuller told an Atlanta meet-
ing of engineers that artificial islands
will “'by the end of this century prove to
be man’'s higgest hope for getting out of
his own way.” Fuller envisionad islands
topped with clear domes that would
finally allow man to live and work in a
totally controlled environment, free
from stress and poliution.

This past spring, the American Soci-
ety for Civil Engineers’ convention in
Atlanta sponsored a major session on

artificial islands. Papers on island con-
struction methods, the use of these
structures and the history of man-made
|land masses were prasented. It was, as
one society member noted, "a method
for summarizing where we've been, 50
we can move the technology into the
next century.”

‘With hard-nosed engineers consider-
ing artificial islands in such a straight-
forward light, we have every reason to
look at our mythical Liberty Island as
much more than a vision of the futura. It
is, in fact, a reflection of engineering
and technology with which we are al-
ready comfortable. ™

Be Your Own Boss

and Make

$12.00 to $18.00

Your FREE Lifetime Security Fact Kit
tells you how to make $12.00 to $18.00
an hour in your own Foley Full-Service
Saw and Tool Sharpening Business. Your
FREE Fact Kit explains how you can:

—be your own BOSS!

—work full time or part time,
right at home.

—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 easy to learn. Foley gives
you all the facts and instruction. No expe-
rience or special training is necessary.
Foley tells you everything you need to
know to be successful.

And there’s plenty of business avail-
able in your area. You will quickly develop
the skills necessary to earn a steady
income. You will be able to sharpen all
types of saws, garden and shop tools for
home, farm and industry.

NO LAYOFFS OR STRIKES

You will be able to set your own hours
and not have to worry about layoffs and
strikes. And there are no franchise fees
Any age person can succeed, even per-
sons with physical handicaps operate
successful sharpening businesses,

You can be like Steve Taylor of Brook-
ville, Ohio, who told us:

“... the first year I grossed

$21,000.00"

Find out how by calling . .

1 (800) 845-3000

fin Urah Call 1 (800) 662-8666)

. now fnr your Free Lifetime Security Fact Kit!

AN HOUR!

lnn_.n“
ey

Or James B. Jones, of Albuquerque,
NM who reported.:

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

But you've got to get the FACTS before
you can get started. So CALL NOW for
your FREE Lifetime Security Fact Kit.
It's yours to keep with NO OBLIGA-
TION and NO SALESMAN WILL CALL
ON YOU.

If you prefer, you can mail us the
coupon below to receive your FREE Fact
Kit, but you'll get it sooner if you call
NOW. The number is 1 {800) 845-3000.
Call any time of day or night. WE PAY
FOR THE CALL. Utah residents please
call 1 (800) 662-8666.

20168 Flld By,

Kansas Clty, MO 64111

[] YES, | want to know mone| merush
FREE Lifetime Security Fact Kit. No

gation and no salesman will call,
NAME
ADDRESS
ciTy
STATE Zip

17
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MIG-29 FULCRUM MIG-31 FOXHOUND
MACH 2.3 INTERCEPTOR MACH 2.4 INTERCEPTOR

SU-24 FENCER
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DEEP-STRIKE FIGHTERIBOMBER -

SU-27 FLANKER

MACH 2.3 INTERCEPTOR
MIG-ZT FLOGGER
GROUMD-ATTACK

FIGHTERIBOMEBER
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Russia’s vast new air armada: Good and getting better

Soviel-watchers are '.'.':'E."."Il'!f_] the skies with increased con
cem .ﬂcccr:’.r‘g o ielhgence repors Russia is in the Process
of launching the biggest new airarmada since Worid War [1. At
least seven new combatl planes of advanced design are known
o be in service already or nearing production. These include
thres highly scphisticated interceplors—ihe MiG-31 Foxhound
MIG-29 Fulcrum and Su-27 Flanker, three deadly ground-
attack fighter’bombers—the Su-24 Fencer, MiG-27 Flogger
and Su-25 Frogfoct; and a huge new intercontinental bomber
known as the Blackjack A,

Their significance lies not just in their number, bul in their
type. In the past, Russian aircrafl designers have tended to
settle for guantity over guality, now they're going for guality as
well. The three new interceplors all have speeds in excess of
Mach 2—twice the speed of sound—and possess what is
known as “look-down, shoot-down” radar—one of the most
advanced weapons-guidance systems in existence. It enables
a Soviel fighter to hide undetecled al high allitude, spol a larget
20,000 to 30,000 feet below it and then fire its missiles straight

Britain’s lllustrious carrier

Britain's newest antisubmarine aircraft carrier, HMS llusinious,
i on her first world tour, Sister ship of the HMS Invincibie, which
launched Harrier jump jets in the Falklands, the liustrious is 670
feet long and displaces 20,000 tons. We boarded her in New
York harbor, where she paid a call this spring. On her pocket-
size deck was a wing of Harriers and long-range Sea King
helicopters. Mustrious has a ski jump at the end of the deck for
quick Harrier takeoff. In addition to the aircraft, she carries Sea
Dart missiles for surface-to-air or ship-to-shore combal. Her
newest sister ship, HMS Ark Royal is scheduled for launch nexd
year. It will give Britain five Harrier carriers

[RL:

down for a kill—without the
attacker's presence

The MiG-31 Foxhound, designed especially to counter our
new Rockwell B-18 bomber, has a repored speed of Mach 2 4
a ceiling of 80,000 feal and a combat range of more than 1,000
miles 5!1L'H awesome performance has led F'-!""I'.H-.:l_[‘lrl expens
to fear that it might well give our own vaunted F-15 Eagle a run
for s money. (The F-15, while shghtly faster, is limited o a
ceiling of 63,000 feet and an unrefueled range of about 600
miles.)

Also evident is an ominous switch in Kremlin strategy from
plares intended purely for home defense to those capable of
making aggressive attacks on worldwide targels. The Su-24
Fencer, a long-range, low-level, terraindollowing  fighter
bomber, is specifically designed to sneak in under radar
detection and strike NATO positions deep inside Western
Europe. The MiG-27 Flogger and Su-25 Frogfoot, two other new
highter’bombers, have already been spotted attacking guerrilla
stronghoids in embattied Afghanistan

targel even baing aware of the

HMS Hustrious, Britaln's newest Harrler carrier, visited New York.
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Orne example of Russia’s switch to offensive
strateqy is the 5u-24 Fencer (top). a sophis
ticated, swing-wing fighter/bomber similar to
attack to avoid radar detection, it's specif
ically designed to strike NATO targets deep

inside Western Europe. Above are two Yak-36
VISTOL jump jets comparable to our Harrier,

but withone advantage —they re supersonic

Echpor Devurws Eshiny

Corirtwoes Sheldon hd DgllLKit‘l Jack Harmrnomn, kb Bk
Michaal & Fellon. Fran 'I..EJHH,:-_;.'.HE Cankier, Epsan
S Jim Peterson. Tensnce Dwckison Broce Sost

Perhaps the most fearsome member of the new armada is
the Blackjack A, a mammaoth long-range, supersonic bomber
that for the first time gives Russia hit-and-run capability
anywhere in the world. Bigger, faster and more powerful than
our B-18, it can also launch cruise missiles from points beyond
the reach of our fighter protection

For those who may think we're spending too much on
defense, the following facts are scbering: In the USSA
military expendilures consume more than 15 percent of the
counlry’'s gross national product; in the United States, they
account for less than 7 percent of the GNP, Sowviet fighter
production averages 1,060 planes a year. Current US. fighter
production: less than 500 a year. The implications are grim
Until now, we've enjoyed technical superiorty if not numerncal
superiority, But by the end of this decade we may face the
threat of a Soviel air force that is at least equal to ours in quality
and still vastly superior in quantity. The Russians may not have
caught up quite yet, but they're getting awfully close

Pencil thin,
lightning fast

The U.S. Amy Artillery unit a
Fort Sill, Okla., is expenment-
ing with a new mobile radar
unit that sends out pencil-thin
beams 1o delect hostile
weapons in the field. The por-
table “Fire-finder” unit. devel-
oped by Hughes Aircraft,
transmits its data to fhendly
units that return fire.

iy
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DRAING BY DEAN ELLES

X-ray beams target kidney as wave generators shatter stones.

MEDICINE

Kidney stone bilaster

Doctors who have tried it say the Lithotripter is as easy 1o work
as the controis of the arcade game "asteroids.” Bul the newest
medical machine from West Germany takes care of ane of
medicing's most senous problems: kidney stones. The device
consists of a hydraulic lift that lowers a patient into a bathtub.
Wave generators at the botiom of the tub use electrodes o
send harmless waves through the water. A pair of X-ray
cameras hooked 1o a computer focus in on the kidney to show
the doctor just where to point the waves. The generators send
over 1,000 waves during a one-hour session. The waves have
no effect on biological organs, but do break up the crystalline
minerals that make up the kidney stone. After one visit, the
patient reportedly can expel the powder that remains in his or
her urine. Tests of the machine are under way this summer at
six hospitals in the United States. In early tests, the Lithotripter
receivaed excellent grades.

Handy new
X-ray unit

The Lixiscope is a handheld
¥-ray imaging scope that’s
expected o revolutionize
sports medicine, Developed
by Lixi Inc., the lightweight

device gives off such low lev-
els of radiation that no screen-
ing is needed to protect the
doctor or patient. A screen
inside the battery-powered
device gives clear images al
the scene of an accident or on
a playing field. It was first
developed for NASA, which
uses a different version o
photograph celestial objects.

Lixiscope ([top] Is a ble,
batt .r X—raymdeﬂ{e.
It takes Images of fractures, such
a3 the one shown above.
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Auto-release cartridge (left) fits on manual release
handie and blasts the chute free if pllot can't.

Helicopter hits 185 mph

British and Htalian manufacturers have developed a new
helicopter that carries 30 passengers al a cruising speed of
185 mph. The EH101 will first be used by NATO for antisubma-
rine warfare. But by 1986, civilian models built for short-haul
passenger service will be in production. The craft will be
powered by a three-engine configuration tuming a five-blade
rotor. The European designers of the craft won't say what its
speed will be without a load, but it's expected 1o move al a brigk
combat pace.

New European helicopter uses three engines to run lts rotor.

Lifesaving chute release

Maval pilots who have to eject at sea face the grim prospect of
becoming entangled in their parachute shrouds and drowning
unless they release the chute the second they hit the water. The
danger is especially great where injuries or unconsciousness
make a quick release impossible.

Mow the Navy has come up with a self-actuated parachute
release that "thinks," Obwviously, it had to be activated by water,
but how? A release triggered by wetness alone—any kind of
wetness—would have been simple. But suppose a pilat
ejected in a rainstorm or was soaked with perspiration from
siress? Whoops—no parachule.

The answer proved 10 be a sensor thal measures the salinity
of water by its electrical conductivity. Only when the presence
of salt water is indicated does a cartridge fire, automatically
blasting the chute free from the pilot

Known as the Seawars system, the chute release takes less
than two seconds to sample the water and make up its mind
whether to fire or not

HUD |left] displays flight data on a transparent screen [right).

Heads up for safer flying

Airline pilots may soon get the same kind of head-up display
(HUD) that fighter pilots now have, The HUD, mounted at eye
level, shows vital flight information such as airspeed, altitude,
descent rate and heading superimposed on a transparent
holographic screen. This enables the pilot to read his instru-
ments without taking his eyes off the view ahead. Currently
under test on a Boeing 727, the HUD was developed by Flight
Dynamics Inc. of Hillsbora, Ore.

varying the length of the cord
the swimmer can add or sub-
tract ine resistance o control
his practice “swimming.”

Swimming
in place

Jogogers have their treadmills
and football players have
fackle dummies. Mow swim-
mers can use a device that
lets them practice their sport
in a confined space The
Swimmers Tread Mill s an
indoor-outdoor prefab  pool
the size of a compact car. The
swimmer wears a waist har-
ness lethered to the pool
frame by shock cords, By

Swimmers Tread MIll allows a
swimmer to exercise in place,
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Row, row, row your bike

For those who build up cardiovascular fitness on a rowing
machine, here's a new Iwist. The Rowcycle is a cross betwean
a rowing machine and a tricycle. You sit on the seat, pull back
on a telescoping oar and steer with your feet as the bike moves
you along. The rowing mechanism turns the bike's wheels, The
machine stops with caliper brakes. The Rowcycle sells for
approximatealy 3800

Rowcycle combires
a rowing machine
with a t le. Pull
b oo

Ing oar and wheels
move. You steer
with your feet and
stop with a set of
caliper brakes.




ART BY BRIAN SULLIVAN
Artist conceptlon shows spacecraft that will explore Halley's comet.

Russia’s Halley watcher

The Sowviet Linion is expected to launch two space probes in
December, sending both on a complicated mission for a March
1986 encounter with Halley's comel, Vega 1 and Vega 2,
identical 4-ton probes, will fiy around Venus, loop back toward
Earth, then plunge at speeds more than 50 times faster than a
bullet—300 miles per minute—right into the cloud of dust and
vapors enveloping Halley. Vega 1 will pass about 6,000 miles
from the comet's nucleus; Vega 2 will come within 2,000 miles
Solar panels will run on-board computers and a package for
performing expenmenis. Sensors will measure temperature
and moisture content of the Halley cloud

High-tech
torch

Carrying the traditional torch
to the opening of the Los
Angeles Olympic Gamnes this
summer has been a feat of
runner prowess and high
technology. More than 2,000
runners have taken tums car-
rying the torch on an 8,700-
mile zig-zag trip from New
York io the LA. Memorial Coli-
seum. Following the runners
was a H-vehicle suppon car-
avan including a fleet of 14
specially designed GMC mo-
tor homes. One served as a
communications van with a
teletype terminal, computer
and printer. Another van was
a roling doclor's office com-
plete with an examining raom
and diagnostic equipment.
Computers in the caravan
helped monitor the weather
and kept tabs on the runners’
conditions. Repors on the
runnars are expected to con-
tribute a wealth of knowledge
o sports medicineg

Medical van follows an Olympic
torch bearer In W

[top). Below, a medical techni-
clan monitors health records.

ENERGY

Weaving
in the sun

The Blyle of America knitting
mill outside Atlanta gets half
of its electricity, heat, hat wa-

} WA

L3 5TAFFLORT

HOUSING
bl W '

ter and air conditioning from a
new sofar-energy system. Us-
ing 114 parabolic solar col
lectors, the mill gets 400 kw
of electricity on a sunny day
Each collector has a focusing
mirror that concentrates solar

rays on refngerant coils that ¢
carry the healed (750°F.) fluid =
to an exchanger. That fires up
the electric generaling plant
The system may lead to the
solanzing of manufacturing
plants throughout the sunbelt.

FPHCITCY Y

Tuvalu house uses ribbed alumi-
num to replace scarce thatch.

Thatch life

On a sunny day, the parabolic solar collectors generate 400 kw.

Thatch for roofing is getting
more difficult to find in the
Pacific island nation of Tu-
valu. Evenwhenit's available
it leaks and blows away easi-
ly. But University of Colorado
architect D. Stafford Woolard
has designed modular hous-
ing that uses ribbed alumi-
num sheets for walls and roof
The first 100 houses are un-
der conslruction,

POPULAR MECHANICS » ALIGLUST 1984

MNew British wacatlon home
takes just six hours to assemble.

Six-hour home

It takes jusl six hours to as-
semble and can be anchored
into the ground with four con-
crete and steel pillars that
come with the package It's
Britain's newest enlry in the
vacation home market. The
two-room chalet is made of
aluminum-alioy modules that

snap logether. Brtons are
paying $12,000 for a com-
plete kit, L]
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HOW TO CREATE
PERIOD MOLDING

Re-creating authentic period moldings
aexactly would be frustrating. But, by
using stock lumber, you can closely
duplicate the moldings of yesteryear.
Baseboard—Shape the baseboard
from 16 using a 'e-in. and 'ein.
quarter-round molding head in a table
saw. Make the first pass with the cutter

tilted at 28°. Adjust the depth-of-cut so
that only the corner of the cutter pro-
jects above the table. Then readjust the
cutter to a perpandicular position and
make the second pass with the rounded
portion of the molding head.

Chair rail—Shape the backboard
from 1x3 using the same method as
described above for the baseboard.
Next, nail a 1x2 to the top surface of
the backboard. Add “in. half-round
and '/z-in. cove moldings as shown. Nail
the chair rail to the walls level, between
33 in. and 35 in. from the floor.

Door surround—The trick to repro-

ducing the gently curving 5 shape of the
authentic door surround is to cut out the
center of 2V=in. crown molding. Note
that three cuts on a table saw are
required to produce this piece. For the
final cut, tack the center section tempao-
rarily to a scrap-wood guide. Rip re-
maining members from *in. stock.
Make the jamb by first cutting a 45°

This homemade |jig makes it easy to cut
compound angles on the radial-arm saw.
Mote that molding is positioned upside down.

bevel on one edge and then a shallow
rabhet as shown. Finally, nail ¥s-in.
half-round molding to the bevel face.
Comice—Make the cornice from 3'/&-
in. crown molding and a ¥ ¥ Ye-in.

This simple jig is used in conjunction with a
miter gauge, set at 457, for cutting com-
pound angles on the table saw.

piece. Rabbet the piece to fit molding.
Mail the cormice where ceiling and walls
meet. Butt top of the molding to the
ceiling.—Rosaro Capotosto

(Please tum o page =4}
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Wherever the music is

hot, the taste is Kool.
Because there's

only one sensation
this refreshing.

Kings, 17 mg. "tar”, 1.1 mg. mcoting; Longs, 15 mg. "rar™,
1.0 mg. mcoting av, per cigarette, FTC Repon Mar, "84,

Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health
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Every inch of steel
in a Diamondbrite
knife is high carbon stain-
less, hand honed to a long
lasting razor sharp edge: that’s
N i 1A
y j uf a knife, it is amﬂab]e in a variery
8 of lockback and pocktt knife styles, all inlaid

with durable, natural American birch.

LIFETIME SHARPNESS GUARANTEE

————— e ————————
V. Diamondbrite knives are precision ground to wr sharp through
y years and years of normal use. I you ever that your own
r e periodic resharpening of your Diamondbrite knite needs to be sup-

> plemented by a * at the factory, simply
return the knile 1o us 31 any tme. We'll 80 an expert, custom ne-
edging for you, then send your knile back o you with 4 factory
frash edge. " [Plus postage and handling. )

KMNIFE MADE M US.A.

an@ Imperial’

& dhvmion of impenal Knle Amocionsd Componies 14 impeeal Pace. Peowidence R 02903

T

Ornamental (Poncredc
Decems

Book about Aluminum
Molds with prices and
production frade secrels
diract from world’s larg-
est mold manufacturer.

COMCRETE MACHINERY COMPANY
P. 0. BOX AS9 - HICKORY, N. €. 23601

CHIPPENDALE ROOM
{Continued from page 122)

' COPING A JOINT

To make the coped joint, first cut molding
at a 45° angle in a miterbox using a
dovetall saw, as shown, or a backsaw'.

Then use a coping saw, held at 907, to cut
along the proflie. Mark the profile with a
pencil for a more visible outline.

Gas to Electric
Conversson Kit

BAS LAMF BURNE 572 T0 5120 OF GAS FER
VEMA_ DUR CONVEREDN KT DPFERATES
ON VmTHE COIST OF GAS. Easy to
inskall 2-Bulb bxlure duphesies ma
charm and incraases tha light output of
anty gak g, Inciedes sulomats A
Duigk — Of-Ai-(awn phofo sleciric oon-
trol. Awadabin in 12 volt or 115 voll

FOR MORE INFO WRITE:

Gaslight Conversions, Inc.
1030 CHARLES AVE ST PRLIL. MIN 55104

nnunsnw MII.I.'

T WOOEMUDER & § 5p man |
peiTE el l-\.nll

0" il X W lang Culineg Capacsy
Ttem umin, amny-is-cpmruie ol Gl
St PO bassia
CERgE W, ARaip oo
erm"'r:'r:-llm i
LR T e e |
el whar bhe WOOD- |
BEOEN Can el O |
Wb S i |

New Indoor-Outdoor
Electric 3-Wheeler!

Free Garden Cart/Trailer
I Offer—Valued over $200.
One Hand Operation—Rear Differential Drive

FRascal Rover, the NEW ALUMINUM ELECTRIC BIKE that
i5 different and safer 11's 50 2asy io handle, you controd
on, off, forward, reversa, speed, and stearing with just
ONE HAND! I
Use RASCAL ROVER indoors as well as outdoors
Share your bila ride with macrﬁdrm travel 1o the stare,
I or take it to your favorite fishing hole. Tame towgh ter-

rain and climb steep hilks, Fils in most car nynks.
Recharges overnight for pennies. Medicare Resmbursa-
mant Avalable

For a FREE Catalog and Special Free
Traller Offer call toll free or write to:

1-800-MOBILITY (1-800-662-4548)
Electric Mobility Corp., Dept. 1095
\ 591 Mentua Bivd., Sewell, N.J. 08080
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The coped-cut molding fits neatly into the
square-end plece of adjoining molding.

Because inside comers are seldom, if
ever, square, mitered joints are rarely
tight-fitting joints. But here's a coping
saw technique that ensures tight-fitting
joints every time.

First, position the molding in a miter-

| box as it would be installed on the wall.
| Then trim the end at 45° to
| molding’s profile. Using a coping saw

exposa the

held at 90°, cut along the molding
profile. This cut duplicates the profile of
the adjoining molding.

To install the molding, first butt a
square-end piece of molding into the
cormner, then abut it with the coped
piece. The coped cut will match the
adjoining piece exactly —J.T.
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CONSUMER ELECTRONICS/VIDEO SYSTEMS:
Courses feature state-of-the-art test equipment, the
NTS/HEATH System 3 advanced Color TV set, the
NTS Compu-Trainer, lessons and current texts.

OTHER PROGRAMS OFFERED: Auto Mechanics,
Air Conditioning/Solar Heating, and Home
Appliances.

Swmulated T Recapraon

MNTS training emphasizes
hands-on experience with
the kind of equipment you'll
often find on the job. You
learn by assembling, step-
by-step, equipment that
meets highest industrial
standards. And, depending
on the NTS program you select, you can earm up to 30
CEWU credits for successful completion. NTS has taught
industrial skills for over 78 years-a record that has no
equal.

NO OBLIGATION NO SALESMAN WILL CALL

A5

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Home-Study Schools

4000 So. Figueroa St., Los Angeles, CA 90037

The leading edge in

_ electronics technology

Explore exciting new home-study training
programs in electronics-from
microcomputers to robotics-with
equipment you build and keep.

ROBOTICS: NTS has a new training program that
teaches you both analog and digital skills as related
to process and control technology. Start with basic
elements, advance to principles of industrial elec-
tranics, microprocessor troubleshooiing skills, then
progress to fundamentals of mechanics and robotic
applications in industry. Learn radio control, fluidic,
pneumatic and servo-mechanisms, as well as com-
puter interfacing and robotic programming. Your
course includes training and test equipment as well
as the fantastic HERO-1 robot. He moves, talks,

\ picks up objects. He's programmable, with memory.
The most exciting training ever offered in a home
study program.

MICROCOMPUTER
PROGRAMS:

Master Course includes
the NTS/HEATH HNBIA
Microcomputer featuring floppy disc

storage, "smart” video terminal, two Z80 microprocessors
and 48K RAM memory on board, (expandable). Trainin
includes computer fundamentals, thorough coverage
semiconductor devices and digital logic circuits,
microcomputer programming and software, Catalog
degcrib-ea in detail all equipment furnished, projects, lessons
and texts.

Usa the mall-in card or i1 ouf and mail e cowpon. Indicats the fald of your cholos. [One,
only plesss | FREE fulf color catalog will be senl lo you by redum mad.

r—__— —— — — — — — — — — — —— ——

| NATIONAL TECHNICAL SCHOOLS
4000 South Figueroa Street, Los Angeles, CA 90037

Dapd 203-122

I

= Please send FREE color catalog on course checked below I
| O Robotics 0O Compuler Elecironics I
O Digital Electronics O Video Servicing I

| O Auto Mechanics O Home Appliances |
= O Air Conditioning/Solar Heating |
I

I MName Age . 1
I Address * Apl l
I City State I
Zip Code Phane | | |

I

| O Check il interested in G.|. information,
LEI Check if interested OMLY in classroom training in Los Angeles.



y 800-526-1096

TOLL FREE ORDER LINE

FRONT END REBUILD KITS
FOR ALL CARS 1937-78

For Years Mot Listed Please Inguine
Chevrolel, 55-70 all models | . .
Corvefle, 5362 deluse kil w Ihll‘ll- f
Corvetie, 63-82 ot Fmiete
Chrysler nmu s7.78 ..

ani G4 -58

T-Bird S8.680 6778 . LA
Ford, Nent Musta l: r. Comat. Falcon.
Edsai, %— - - “ﬂnuuqo Toring,
Hl'rlﬂﬂ Pinto, Bobcal. Monarch. Granada.
Elite 57-7B .. $130

I iudes lour Ball goonts. 3 hue rodd ende.
innr nubiber bulhlm and siabilaer | I and od mirul
asreg A 10% g ge & h g on
ail itwvms.
Kanier Auto Products affers a complete selection ol
frant end rebuild kits. AR parts are made by top qualk
Ity manufaciurers 10 original faclory specifications.
Rebuiid the Iront end of your car with Kanber 8 kils
& a price less than the cosl of the Dall joints alone!
Call us now 10dl free. or send payment and we will
ship your order to you FAST, wilh satislaction
guarantssd. We've been supplying lellow colleciors
with quality snd value for 25 years.

FOR INFO. CALL {201) 334-8575

4 Shocks $60

Most Cars 1937-T8
Kanter Auto Products

C.0.D.

76 Monroe St.. Boonton, MJ 07005 E

You can own thfs

rp-u-

$2099%
when you build it yourself from a KIT By HEALD,

Also available assembled through dealers.
For FREE brochure with comipleta details. contact

Carl Heald, InC.:=5 %, 't s
\_1-800,/253-1030 i Michigan 516-543-3400)

HAU LERrurunry

IL sem bout careses In Acsouting
l e

Mltﬂl Band
I FREE ' muNTlm CIH[[F WIT.

LL-FREE 1-§00-226-2028/ oo =

EA L MY TIME—Dparytory in takn panr il M beurg § duy
Tarw r wmk Sg pml, Mo cbigetm . Ba wminees vl ool
ERERICEH BB B ALCOUETIN, um’ﬂ
i e s s Dy ol + 800 Camiona [0 Fewaad Baach, GA

e e e

1
I
I (Except in Mebraska call (482 5714900 Eo. 250}
i
1

GOOD DRIVER
{Cantinued from page 91)

Bertil Roos School of Motor Racing at
Pocono International Raceway in the
hills of eastern Pennsylvania. Roos does
most of the teaching himself and takes
genuine interest in his students.

Most unique are the school's Slide
Cars—stock Saab 900s with their rear
suspensions modified to ler the rear
wheels steer outward whenever the
fronts tum into a corner. The effect is
like driving on glare ice, even at very
low speeds, and Roos feels it's better
than a greasy skidpad for learning
smoothness, concentration, skid control
and what he calls Ocular Driving Tac-
tics (ODT) which is, essentially, looking
where you are trying to go.

Think about it. If you're sliding off the
road, where are you likely to be look-
ing? Probably where you're heading
and at what you may be about to hit—a
guardrail, tree or ditch.

"Wrong!” says Hoos. You should al-
ways be looking at, and pointing the
front wheels, where you want to go.
"Eye technique is what makes every-
thing possible,” Roos emphasizes. "It's
the key to good, safe driving and car

control, whether on the track or on the
road. Peripheral vision is good enough
to see what's directly around you and to
place the car where you want it.”

Roos' curriculum alse includes exten-
sive classroom instruction and a very
complete and well-written textbook.

Then there's the small but proficient
Bill Scott Racing School at Summit Point
Raceway in eastern West Virginia,
about 70 miles northwest of the Balti-
more/Washington, D.C., area. A two-
time pro Formula Vee champion, Scott
keeps busy building and campaigning
race cars for clients in addition 1w run-
ning his competition and highway driv-
ing courses.

The highway school is short but
broad in content and aimed at students’
specific needs. It emphasizes smooth-
ness, consistency, braking and corner-
ing technigues and potentially lifesav-
ing subjects like what to do if you go off
the road (let off the gas and drive as
straight as possible). Slippery-road and
bad-weather driving are other Scott
subjects, The on-track instruction is
excellent and highly personalized: the
instructors spent considerable time rid-
ing with me to correct any mistakes.

Still another former racer, three-time

= Controlled o

# Buy Factory Direct and Save — !
» Thousands In Use aFmMun - .I.—_1
» Easy Homeoawner Installation S —
 |mmadiate Shipment by UPS or PP L
HELPMATE Equipment Co Dept PA- 354 Barods, M1 43101

1£8

LENGTH
SCHOOL AND LOCATION COURSE IN DAYS CARS COST ()
Skip Barber Racing Schoal Competitian S5ord Formiula Fords 1,672975
Route 7 Adv. racing 2 Formisla Fords 950
Canaan, Conn Intrg. to racing 1 Formula Fords 325
(203) 824-0771 Race weekend 2 Formula Fords 785
Year-round in Gonn., Ohio, Practice day 1 Formiula Fords s
Wis., Ind.. Fla.. Pa. and
other states
Bob Bondurant School of Competition 4 Formula Fords 1.500
High Performance Driving road racing and Mustangs
Sears Poirt Adv. raad Jor2 Formula Fords 1,350/900
Imternational Raceway racing and Mustangs
Highways 37 and 121 High performance Jor Ford Mustangs or B25°550
Sonoma, Calif w yOur car
(707) 93B-4741 Adv. highway 1 Ford Escorls or 250
Year-round driving your car
of Molor Aacig oy 2 SuabSide Gars ]
0 ing ab Slide Cars,
Box 221 i Volvos
Blakaslee, Pa. Adv. compatition 1 Saah Slide Cars 350
T17) 646-7227 Imiro, o racing 1 Saab Slide Cars, 325
. 1o Qct. Super Fords
Jim Russall British School ni
of Mator Racing Compatition 3 Formula Fards 1.050
22255 Eul fus Ave Championship 4 Formula Russells 1,000
RAiverside, Calil. Race weekend 2 Formula Russells 800
408) 372-7223 Adv. |apping days 2 Formula Russells 775
sar-round in Calil..

Jume to Nov, in N.C_, m
May to Nov. in Quebec Com 3 Formuka Fosds 1.060"

Race weakend 2 Formuta Fords 850"

Adv. lapping days 2 Formula Fords 720°
Bell Scott Racing School Adv. competition 1 Your car
Baox 190 errnm safaty 1 Polics Malibus 245
Summit Point, W.Va Sala | 2or1 Your car 12575
gﬂ] T25-8512 Friday al tha track 1 Your car -3

. to Hov,
Individual instruchon 3l various prces and durabion

Mote: Many schoois also offér corporate and chaufféur courses
ms;nm charge an additional fee for the use ol their cars,
. ]
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Sports Car Club of America national
champion Skip Barber, conducts a
unique competition-only school that
travels throughout the East, Midwest
and South—plus two fantastic racing
saries for his graduates—all in Formula
Ford racing cars. Right now, he offers
no highway courses, but he does have a
reasonably priced ($325) one-day Intro-
duction to Racing school.

The other outstanding racing-only
school is Jacques Couture’s Jim Russell
British School of Motor Racing. A for-
mer Canadian national champion, Cou-
ture worked extensively in England
under the notable Jim Russell boefore
bringing Russell's name and methods
across the Atlantic in 1968. The Cana-
dian branch is at Mont Tremblant in
Quebec, while two California branches
operate at Riverside and Laguna Seca
(near Montarey). Just last year a fourth
location opened at North Carolina's
Charlotte Motor Speedway. The curric-
ulum includes the regular three-day
school, a weekend race series and a
season-ending four-day racing “'festi-
val” that pays real prize money and
crowns an overall JRBSMR champion.

Any one of these schools can provide
the sort of instruction that you and
every driver in your family should have
in order 1o become truly skilled and safe
on the mad. The full competition

Dirt Ridin’ School
Motocross dirt bike racing is a form of
madness that makes the mechanical
bulls in saleons look tame. Several
schools teach motocross riding. One of
the oldest and best-known is mun by
former motocross champ Gary Bailey.
Gary's best student is his son, 22-year-
old David—a top competitor in the

AMAWrangler Super Serles of moto-
CTOSS TADEes.

It s0 happens that the same techniques
needed to win on the track are also the
best for fast, safe trail rding. | attended
the Gary Bailey Motocross School, and it
can maka trail riding fun for a 50-year-
old as well as for a 13-year-old.

Gary had us all figured out bafore we
armived: he knew that we'd all try to ride
far faster than our abilities would allow.
His motto is, “'Slow down, and I'll teach
you how to go faster.” And his methed is
simple encugh: He rides each obstacle on
the trail or track first 1o show you how it's
done. Then he watches each student ride
(above), shouts and signals instruction,
then stops the riding and tells each
student what he did right and wrong.
The four-day course costs $200, plus
track fees. Contact Bailey at Box 130,
Aoon, Va. 24054 —HRobent Schisicher

courses are great fun and intense train-
ing for anyone who wants to become a
real expert, But they're also pretty seri-
ous, expensive and time-consuming for
the person with little or no interest in
racing. The basic highway schools, on
the other hand, start at less than $250
(see the chart on page 128) and take
just a day of your time, plus travel and
lodging.

Still can't afford it, you say? Don't
need it? Don't have the time? Compare
the cost of the schools to that of one
small accident at today's high body-
shop prices. Professional training can
help you avoid run-of-the-mill fender
benders, as well as more serious
smashups. Now ask yourself one more
question: How much is your family's
safety worth?

Make Up To $50,000 A Year.

= LOCKSMITH

Opportunities Are
Everywhere.

Many Locksmilhs are reporting incomes of
530,000 to 550 000 a year. Theres a constant
negd for service and instaliahan nghl im ol
owr neghborhood No matter whene you look
Vi sga 1he need 1or Locksmern walk ey
homes. altices. apariment bui dings. faciones
Slores. holels, hospilals, Schools. lawndro
mais and vending machines Don't torgel
dgulomobiles. Irucks, molorcycles. banks
sales. garages and governmen! and military
msiallanons. And as the cnme rate confinues
1o soar. ihe demand will continue 1o go up

Work Full Time Or

L

Part Time.

You can run your own Locksmathing busingss
out ol your garagse or basement full hmie oo
farn exlfa cash 0 your spare fimao

Many hotels, moleis and apartmeni com
plexes reqularly change lochs for secunty pur-
posns Anpiher largyi el Ol bussess 15 re
pairing or replacing locks 0 privale homes of
automobiles. Yau il also learn how fo instal
angd sgrvce I'l:"ljl'lr glarms and socuniy svs

tems o ward ofl polential thefis

Open Your
Own ShuP

.
Tired of working for someone
elsa? Start your own Locksmith-
ing business and make your own
decisions. You don'l need a big
investment. All you need |5 the
lraining and some specialized

LOCKSMITHING
PAYS OFF!

| just gol a job 1o rekay and
masier a 9-story apariment

[ ] Yes, piease rush me a FREE booklet: Opportunities In Lock-

smithing, | understand | am under no obligation and no salesperson

will call on me
MAME

STATE _ ZIP

AGE

toois. The Locksmathing Institute
ol America can give you the
TRAINING TOOLS, and EQUIP-
MENT you need to get staried
You'll get a valuable kaey
machine that can be worth hun-
dreds of dollars ol ncome ev-
ery week. Send for details

POPULAR MECHANICS ® ALIGLIST 1984

Jack Varnell, Sr., Florida
FREE CAREER
BOOKLET—CLIP AND

|
I
I
1
|
and have had to hire halp. I
|
|
MAIL TODAY! NO :

OBLIGATIONTO YOU,

building. | also have an apari- ADDRESS —
ment complex that has 700 locks CITY

1o be installed and mastered |

have more work than | can do PHONE| }

L

S

Mail to: Locksmithing Institute of America
Division of Commercial Technical Institute
Department 110084
1500 Cardinal Drve
Little Falls, Mew Jersey 07424

APPROVED—NEW JERSEY DEPARTMENT OF EDUCATION.
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Train at Home for One of These 32 Career Opportunities

SEND FOR FREE CAREER FACTS ABOUT DIPLOMAS OR DEGREES

If you want more money,
more security and a better

of life, the decision to
train for a better career
could be the most nt
one you will ever And
now you can frain at home in
your spare time for a diploma
or even a degree to help you
get a better job. This is the
same kind of training program
that has been used by nearly
2,000 American Corporations

to train their em Could a Career Diploma

Union Carbide, Ford, DuPont or a Degree Be Worth | International

and many others. Thousands of Dollars to You? | S T ik T daar
An Ideal Way to Leamn Cmnmmr present salary with | g

No need to change your daily rou- the @mount of money you could be

tine or take time from your
family. Learning is easy because
everything is explained step by
step with plenty of drawings, dia-
grams and photos. And like many
colleges—all these courses use
mn book” exams that let ynu
r to your texts and npplz

you have learned. If a
question, your inslfuctor is as
close as your . And all
courses include necessary tools,
instruments and materials. . what-
ever you need for your training.

shown

makin? in any of the careers |

BUSINESS AESOCIATE

. Training in a trade or | DeSAEE PROGRAMS

O H

worked in the
tled to advanced standing toward
your degrea.

Schools, Dept. PBS74

ICS CENTER, Scranton, Panns:.dvanm 18515

brochure and lull informaticn on how | can

study al home for the career | have chosen. | understand | am wnder no obliga-
tion and no salesman will call, CHECK ONE BOX ONLY!

CAREER IIFI.IH FROGRAMS
Semool 0 Ant O Emnr

Mail coupon today for free facts and color brochure. |

arning an Associate ree in ¥ O Busines: Management Mechasics [ Police Sciences®
EN;IHB ized Business m Spa- | 2 i e st - 1 Comy Comgmter. 4 :;nm
cialized Techno could make @ § 0 Accoun : Emﬂﬂﬁwhﬁdmﬂﬂﬂ | m“ﬁm:m"_
TECHMICAL o Bugingss [ 13
Eﬁrﬁmimaﬁﬁ?a :Eﬂ-:_:'ai'mj A FAOShAR 1 A Comtoning &~ Maragerant ) Caereg
| L
glone. .. think of the security, satis- I 1 Hami:nnmnﬁ III:EIEI Trnrliprl' U] Bockkesping® [ Semall gnumu Repair
faction and the fun of working in a | 5 Hecincal Eaginsering fech. [ Wil Forestoy A OO | 1 S
job you like. Get more information | '
at no cost! Check the career you're I'TrummthEH Comespandance Schools. IG5, North American Corre-
most interested in and mail the " Schoals and the mﬂmmmmnummw
coupon today. There's no obliga- I nMHﬁlﬁIth Home Study Councl in Washington, 0
tion and no salesman will call. | s AGE
ADORESS
| ervsmmeae

L e e T T —

- 1or2c
——————— N S S TEE S W S LS — — —

ur- "

Get Your Degree

Without Attending College
Mow without you
can gel your degree in business
with a major in , Business
l.ilnagu-mnnl Aucuunling and
Finance. Or get a technical

e
ngmmq y or
you already

M‘H soimia col nrifybuhl.u
ﬁm.wumwmml-

YOUR OWN GARDEN POOL
(Continued from page 87)

cured. According to Van Ness Water
Gardens, if you select dye, fill the pond
as soon as it has hardened enough to
hold water.

Newly cemented pools release guan-
tities of lime, which is toxic to fish and

I. FILL HOSE WITH
WUATER FROM SPIGOT
E Z. SUBMERGE ONE END
OF HOSE IN POCHL
N P’

—aBTE 3By A SIPHOMNING
A ACTION, HOSE WAL W
I__,_.,/J DRAIN POOL INTO '
v e,
-—H OR TO GRADE
BELOWY POOL BOTTOM
HOW TO DRAIN A POOL

plants in the water. To eliminate the
hazard you must further cure the pool.
Add one gallon of househoeld vinegar for
each 200 gallons of water in the pool
and let this set for five days. Drain this
water, scrub the pool surface with

i30

kitchen detergent and water; rinse thor-
oughly and drain. Then immediately
refill the pool with water.

If you select paint, you must dry the
pool after curing it so the paint will
adhere. After removing the side forms,
let the concrete dry for a day or two;
however, keep the top surface moist by
sprinkling it with water. To counteract
the lime, scrub the surface with a
solution of 1 gallon vinegar to 10 gal-
lons water. Scrub vigorously with a
broom or scrub brush. Rinse thoroughly
and drain the water completely.

Let the concrete cure five more days
while you continue to sprinkle water on
the top surface. Then remove the excess
water and let the entire pool dry for
three days before painting. Use a rub-
ber-based pool paint such as Nelsonite.
This paint seals hairline cracks and
comes in a variety of colors: dark green,
Bahama blue, brown and black. Allow
the paint to dry for seven days. Then
clean the surface with detergent and
water, rinse thoroughly and you're
ready to plant the pool.

5 Brick-concrete pool

The techniques used o construct the
brick and concrete pool are similar to
those used in the concrete pool previ-
ously described. However, this pool

requires only an interior form. Since the
concrete walls are poured only to
ground level, the soil serves to define
the outer limit of the wall.

Build the pool before constructing the
retaining wall. Note that the pool walls
are 8 in. thick, since the back wall
sarves as the foundation for a double
thickness of brick.

Lay out the area and excavate to
depth. Then fill the bottom with gravel
and crushed stone. Line the floor and
walls with mesh, supporting the floor
mesh with bricks.

Pour the floor and cut a key in its
perimeter. After 8 to 10 hours hose off
the inside form, install it and pour the
floor. Keep the slab wet by sprinkling it
with water and covering with polyethyl-
ene to keep the top surface moist while
the concrete cures.

Excavate for the rest of the wall and
pour the footing. Then remove the form
and lay brick topping. Treat the con-
crete as previously described before
painting or planting. ™

GARDEN POOL SUPPLIERS
B Lilypons Water Gardens, 6800 Lilypons Rd. Heo
10 PM, Lilypons, Md. 2171 7; or 839 FM 189, Box

188 PM, Bmokshire, Tex 7742310187, catalog
£350

B Skxum Water Gardens,. 1101 Cypress Gardens
Fd., Winter Haven, Fla, 33880; calalog $2

B Van Ness Water Gardens, 2460 North Euclid Ave
Upland. Calil. 91786; catalog 52
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Popular
Mechanics
FILE BOXES
&
SEPARATE
INDEXES

No more untidy
shelves or magazines
stacked on top of

each other.

POPULAR MECHANICS FILE BOXES

will help you keep vour magazines

and bookshelves trim and orderly.

PM i5 now offering a sturdy glosay

lacquered File Box to keep a year's

supply of PM issues neatly together.
With every order vou will

receive FREE self-adhesive labels

covering the years 1975 through 1984.

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 1975-1982
are here!

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 $2.25.

POPULAR MECHANICS
Box 1014, Radio City Station,
New York, NY 10101

Populwr Mechanics is 8 publication of Hearst Magazines,
& Division of the Hearst Corporation

POPULAR MECHANICS ® ALGUST 984

V
When you build the
rugged Popular Me-

chanics air compres-
sor. you'll get one of
the most versatile shop
tools around. It's a
tough workhorse that
can tackle jobs you
never dreamed of do-
ing before — riveting.

sand-blasting, spray
painting, inflating and
countless other proj-
ects. And, unlike ordi-
nary compressors, the
PM air compressor can
evacuate your car's air
conditioning system,
But best of all, it's af-
fordable. With plans |
from the Popular Me- |
chanics Plans Library,
you can build the PM
air compressor your-
self and save up to |
$200,

Send today for your
Popular Mechanics Air
Compressor plans, and
add a new dimension
to your workshop,
Only $5.95 (add 759
for first-class mailing).

i

5 2 7 F 40 1 7 0 B |
Send check or money order fo: )

Air Compressor, Popular Mechanics Plans Library,

Box 1014, Radio City Station, New York, NY 10101

[ Make checks payable to Popedar Mechasics. )

Flease send me sets of Popular Mechanics gir |
compressor plans at $5.95 each (add 75* each for first- |
Eﬁ@smﬂh@}.lﬂthtmr:hﬁkmmurmdu’“

Mantis
Gardeners
Cut Weeding
Time by 90%!
= | Ag

T

Read how theydo it...

Stop fighting the annual battle with
garden weeds! The Mantis ends the
weed cycle s0 you do up to 90% less
weeding! Right now — during the
peak weed growth months — is the
time to act!

Use the lightweight Mantis Tiller/Cul-
tivator o zip through your garden and
destroy the sprouting annual weeds
while they are young and weak [and
before they go to sead). Al the same
time, you'll be cutting off the new shoots
of those nagging perennial weeds that
have plagued you for years,

Do this now and you'll stop the weed
growth cycle! Amazingly enough, your
garden will ba virtually weed free there-
after. (We'll include a FREE copy of
How To Break The Weed Cycla.)

From now on — and for as long as
your garden grows — you will have
gliminated 90% of your weeding
chores... forever!

Weighs Just 20 Pounds!

Because Mantis weighs just 20 (bs.,
you can maneuver it into tight corners,
around plants and along fence lines.
Mantis turns on a dime . . . runs for-
ward or backwards up and down rows
...starts with the flick of a wrist...and,
best of all, costs less than $300!

3-Week Triall

Prove it to yoursell with our 3-Weak
In-Your-Garden Home Trial If you dont
absolutely love Mantis, simply return it
for a full refunadl

Mantis M Ca.
1458 CountyLine Rd.. 466
Huntingdon Valley, PA 19006 l

O Piease send mora information on the Mantis
Tiller/Cultivator,

i
||Hlma I
I

Hamg
Address | Address
City State. Tip I City
Please sikrs Tour B s werks for delivery
MecBanics |s o publiation of Heard Magasises. o Divi Siate Zip
sl of THE HEARST COMPORATION
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Pegasus-Float above the ground on a 7 diacraff Garden Shed - This superbly designed shelter
NEW 1984 EDmON designed tor flying. Built from plywood, this lawn provides excellent storage for tools and lawn
mower engine powered hovercraft will run for 3 equipment. An upstairs loft (without using extra
Owver 90 detailed p!ﬂn’\ - .,‘ hours on a gallon of regular gas, Cruise on air, lumber) adds extra space bo the 12 % 16 £, shructure.
and innovative ideas to Com léterl:ﬁgnﬁ and photo illustrated instruction Plans, instruction and material lisg,
improve your living booklet. (I'L-1800-59.95) {1 plan: PL-1278-$10.50)

i 2 = PL- 17,5
environment, save money {2 plans: PL-1278A-517.50)

on repairs and enjoy your "
leisure time. q f‘“':l"‘."‘."-".
® Toolchests and workbenches,
® Tools and equipment. e
® Recreational vehicles.
® Sports equipment. OMLY
& Fine Fumniture.
& Storage structures. $1.00 E
® Invaluable and inexpensive photocopy
service of past POPULAR MECHANICS
articles. PM’s Master Keys to Car Care
Helps 'l.i?.:.l k:;j: YOUT Car mi]llr:ﬁl nuit;:h ‘jﬂ . U.r-
areas of Car Care are com in 13 individual
Send fﬂ'r our f:'ﬂ_fﬂfﬂg fﬂdﬂ!ﬂ Be folders. Each folder has s-tep-h}; step instructions
more sel| *Wﬁ"“*"'f tomorrow! Classic Workbench-Build this classic European ::IT?:::? with easy-to-foliow ihustrations and
Send your name and address with check or money wuorkbench for half the price of the factory version, B
order payable to POPULAR MECHANICS. Mail to antall&mls give the drawer super resistance to MNeed toreplace your coolant hoses. . folder #4 iolls
Popu far Mechanics, Box 1014 Radio City Station, racking. Cur drawings will show vou how tomake you how tordo it Time to change your air filter,
Mew York. N.Y. 10101 ’ these joints. In addition you get detalledf'lans check folder #10. Conveniently fits in glove
f instructions and material lst. (PL-1748-53 95) compartment. (PL-1750-54.95)

o ¢
b i
ﬂ‘ﬂ;,.l%-h

Adirondack Larwwn Furniture This traditional Imiporter-ldeal camper for most impnn.a or

Adirondack rumiture is aurable and attractive, compact trucks, standard and long bed models.
Cratted of hardwood, each phece i carefully Complete with two double beds, kitchen facilities
sanded, then assembled with water-resistant E,]uu and room for & portable toilet in long bed mode] .
sedled with wood preservative and painted— all to Complete plans and imstructions. { Standard size
make it stand the rigors of outdeor wse, Hustrated [*L-1814-817.00); long bed size PL-1816-522.00)

slans and material list available.
PL-1751-85.95)

Scuba Tow Sel-Leisurely explore
beneath the sea behind the single
engine scuba tow. Glide
underwater at about 3 mph using
scuba gear or just a snorkel.

Complete plan includes full size - e S

X = g i, H 3 o T

cutting patterns and an illustrated % ‘m‘ =

instruction manual. Stowaway Picwic Table is clever one-piece design Owiback-This pick-up cap fits impont and

(PL-1747-$10.95) that folds like scissors foreasy storage when not in domestic models of com parable size. Both the 207
. use. Eagy to build. (PL-1716-53.95) caphigh model and the 28" model are perfect for

camping. Step by step instructions, material list,
and fastening schedule are included. (Standard
size FL-1810-S 11 00: lisnge bed sine PL-1812-516 00)

Popular Mechanics is a Publicahon of Hearst Magaznes
& Dhwision of The Heamst Corponalaon
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Tru-Grip woodworking clamps are two
ingeniously designed clamps that
waould be helpful in every professional
and home workshop.

The Clamp ‘'n Tool Guide is a combi-
nation bar clamp and straightedge. The
low-profile aluminum channel allows
for obstruction-free clamping—a big
plus when belt sanding. It's available in
24-in. (327) and 48-in. ($38) capacities,

The Back-to-Back bench clamp fea-
tures two sets of jaws—one for holding
the workpiece and one set for gripping
the workbench, It's available in 18-in.
($40) and 36-in. ($50) capacities.

For details, contact Griset Industries
Inc.. Box 10114, Sama Ana, Calil.

92711 —Rosario Capotosto

Bench clamp (top) has jaws
on top and bottom of channel, Straightedge
clamp is shown in two positions.

-~

A Woodworking Clamp |

l.i

Back-to-Back clamp locks onto the bench,
The jaws permit no-interference sanding.

POPULAR MECHANICS ® ALGLIST 14984
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Get into

ELECTRONICS

Train at Home

An Exciting Career for the '80’s!

r Train in Class

0

Depariment ol
Laber predicts jabs
Ier Eleciromics
Technicians will
increase by 40%
Euring the 1080's!

Now National Education Corporation provides two great ways to train for your
Electronics Career. Pick the training method that's best for you!

Home-sludy training means youre a class of
one. You sel your own pace. decide when and
where you will stugy. You learn in tha privacy of
your own home.. .never have o worry aboul traw-
&Imn 1o class, calching the bus. Tinding a pasking
place

Whal's mora. you have 1he instructor all 1o your
sedl, Thera's no nead to compele with olher stu
denis or wonder what the inslruclor sasd or dedn 't
say Because your lessons are in wrilten
form—wilkh plenly ol pholos, diagrams and
charts—the information you néeed s at your
fingartips.  .to review as ofton as you ke

Tools, Testors and Electronics
Equipment Included With Course

The ICS home-sludy programs are also 58 up 50
you do plenly of projecis and practical ewperi-
mems. In lact, you aclually “bearn by doing” with
the Looks i your hands! Mulhmetes, Dégaal Vol
Onm Meter. Persaonal Computer Muihitestar
Microprocessor Traner  whalever you need (o
learn elecironics—begmning. intermedialte o
advanced—is included with your course at na
extra cost

Personal Help Always Available

Youd inslrucions are specialsts with years of expe-
reEmsE in their lelds. They know Thair subjects and
mare importantly, areé avaslable to help whenever

ou ask. |f younead abetier understanding of your
@850N5, Just pick up the phone and call our loll-
free Home-Sludy Hotling You can call lrom any
where in lhe 48 confinental United States . and
we pary the bill The ICES Hothinge s al your servicd
24 hours a day

MAIL COUPON TODAY!

At National Educaton Centers you learn Ebkectron
les in @ modern classroom environmend. Alongside
your classmales, you iearn hands on” on ihe
latest elecironics eguipmeni-—audic frgquendy
genaralors, COMpUEr ITaneng Systems, exger-
menil boards, logic analyzers. microprocessor
trainars, oscllloscopes, vol-ohm melers: and
mord. You atiend day or ovening classes thal
cover electronic thacry and practice —lrom basic
fa adwanced-—depending on the exact program
you choose. Later you test these theories i tha
electronics b doing actusl “hands on ' Bxperi
mants and projgcts thal propade you tor the chal
kenge you'll meal gn the job

Your Instructors Come From Industry
Dur nstructars are exparienced in the elecironics
heeld. They know the smportance of basios. bul also
undersiand the need 1o keep pace with (his tast-
changing mndusiry And. as dedicated leachers
they know how important il s 1o make learming
lun., o commumcate the subject malle: claarly
and make your lpssons “come alive withpractcal
examplas and nands-on expenments

Classroom Training Available
in the Following Cities:

Birmimgham. AL Louigville, K
Crogslanes, Wy Menneapohs MN
Cuyahoga Falls. OH Nutley, M.
Cypress. CA Oklanoma Cily, O
Dallas, TX Exn Bemnardeno. CA
East Datroil W Tarmpa. FL

FL Lawderdaie FL Tulsa. OK
Houston, TX Unpver=al City, TX
Littie Riock. AR W Des Mores, 18
Livonza, MI Wyormang M

Los Angeies, CA

m National Education Corporation, pept Paozs

The Worid s Larges! Trnming Corpotaron
4400 Camipus Drive. Newport Beach. CA 92660

Yes, I'm interested in !rarning_fnr an excih_ng carger in Eie-c!mmts_. F'be-asef tell e more. |

understand that | am requesting information only and that there is no obfigation. ! would

prefer o train: CHECK ONE BOX ONLY.

_1 BY HOME STUDY (tnrougn Internationai " 1IN A CLASSRODM IN DNE OF THE CIT-
Corrgspondence Schools Inc | a subsidiary |ES LISTED ABOVE, {Through National
of National Education Cerporation. Education Cenlers, Inc.. a subsidiary of

Mational Educetion Corporation ) If you
chacked the box above, wiitp the nama ol
the school Iocation neanes! you on this ing,

Hame Age . Phone Mo. | |
Address
Ciny State Lip
S N S NS S S S TN S S S —— N — S S W S S — —
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How To improve Your .
ving Visio

e &

never saw him coming,” cried the

distraught woman tothe state troop-

er investigating the accident. "I
stopped at the stop sign and looked
both ways before 1 pulled away. Then
this motorcycle crashed into my car, It
came from nowhere.” The trooper had
heard similar statements before, during
other accident investigations involving
cars and motorcycles. Motorcycles
seemed to appear from nowhare.

This accident, like most car/cycle con-
frontations. had occurred in daylight.
Yet the woman said she had never seen
the approaching motorcycle. Was she
lying? Not if she hadn't consciously
seen the motorcycle coming. Chances
are she looked right through the motor-
cycle, whose rider had assumed the
woman saw him approaching. The
woman in the car was an unwitting
victim of “mental set.”

Mental set is a kind of mental block
that results in a “short circuit’” batween
the eyes and the brain. A person with
mental set can have good physical vi-
sion, but still fail to see well under
certain conditions. This fact isn't hard to
believe when you realize that seeing is
largely a mental process. The eyes

134

‘Mental set,” ‘brain fade’
andother problems cankeep
you fromseeing the obvious.

BY BILL HAMPTON

collect visual impressions, but the brain
must interpret them to form meaningful
images.

In a sense, a person sees as wall as he
or she wants to, assuming, of coursa,
that the eyes and optic nerves are
healthy. ""Too many drivers are vision-
ally lazy,” explains a prominent psy-
chologist. “They simply don't take
enough interest in their driving enwvi-
ronment to see as well as they are
capable of seeing.”

Some psychologists go so far as to say
that mental set drivers are introverted.
They withdraw into their own little
worlds within the confines of their vehi-
cles. Consequently, the mental set driv-
er's range of vision decreases to a point
where he becomes a potential threat to
others.

At times, every driver is susceptible

The woman who stopped at the
stop sign and then drove into the

path of the motorcyclist could honestly
say that she hadn't seen him—she hadn't.

to mental set. We've all operated vehi-
cles somewhat unconsciously while our
minds were on something else. Periods
of “driving unconsciousness” usually
last only a few seconds while the brain
goes on autopilot. Psychologists say
that when boredom and fatigue set in, a
driver slips in and out of unconscious
states. “'Brain fade” is the familiar
term.

The first step in eliminating mental
set and improving vision is adopting the
right frame of mind. Because seeing is
mostly a mental process, taking more
interest in your driving environment
will actually help you see more effec-
tively. You'll also tend to spot potential-
ly dangerous conditions that you nor-
mally wouldn't notice.

Guard against boredom and fatigue
when driving for extended periods. If
you find your attention wandering, talk
to yourself. Tell yourself that you will
remain alert, that you aren't tired. By
programming your subconscious mind
in this manner, it'll act upon these
suggestions to minimize driving fatigue
and improve vision acuity.

In your desire to see better, don't

(Flease tum fo page 138)

POPULAR MECHANICS ® AUGLUST 1984




He reaches speeds of 800 miles an hour.
Alonzo Babers is learning to fly on the ground The Air Force is the place for men and women
who work from the ground up to make the most of

and through the air. One of the fastest 400-meter
nunners alive, he's determined to capture the gold  their talents. And go for their dreams.
Some dreams go all the way to the QOlympics.

at this summer’s Olympic Games.
And as an Air Force Academy graduate and  Alonzo, we're proud of you.

a Second Lieutenant, he's training for another

setiof wings: pilots wigs. AlIM HIGH AIR FORCE

#
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GET INTO
COMPUTER
REPAIR

Traim at home |m spare fime Mo
previous sxparience nesded. Ex-
parts show youl whal 1o do, how
10 ©o if' Even beginners can
learn how o repail small com-
guiers. Everything sxplained in
sany-lo-understand  language
§ You learn br doing with tools
and materials included in yaur
course Eagy home-siudy plan
Sy Huw you £an get in on

fnsr I1h|’ fast-grow
b s : rll&‘l Iag
T nuauitmrl Mo Hluml will call
) ——
Repair, Dect PEOTE
u 18515
e reepair, Bush ma iree lacts I
and color brochune I
[T

I Mamn
] Aderan =
i

--—-l—il—-l-ﬂ'll-—r-_----

Get "I’nur Associate Degree in Accounting

Without Attending College
2-YEAR DEGREE PROGRAM

[T A Lk Thousands mow studying for
LTI & Fear Associate Degres. Over 8
12 million siudenis eniadlied in

£S5 since 1881, Fully aceredited
3 Apgproved for G s and Veberans
| Canter for e Sludies,

= | Acedunteng Denl PBOTE Scranton PA 1BATLS

A Business of youf own
wiwls you Mt @ Pomoe  Mdlone of S e [rL]
atabiim Py e, ofc feed! setacng e showm o
HOW Slam sps v oy’ aamentd o Gacage Bag
| pdrtunidy o matarey
! Wit o ok Pt and Yas honus OFp

- HYDRAULIC JACK INC
LNEEEE P.0. BOX 18, ACCORD, NY 12404

Earnt

HERE IS A
 BEAUTIFUL.
- warTo

Lo,

LEARN UPHOLSTERY AT HOME . . restore old
chairs, sofas to like-new condition! A clean, en-
joyable way to put spare hours to profitable use.
Did cast-offs picked up for dollars, wonth hundreds
when reupholsiered, Fascinating home study
course includes tools, kits, suppliss. Earn as you
learn — atart your own business!

SEND FOR OUR FREE BOOK TODAY! YOU'LL
GET A BIG ILLUSTRATED 24 PAGE BOOK ON
UPHOLSTERY and the upholstery business and a
sample lésson showing how the fabulously suc-
cessiul MUI system is taught. It costs you nothing
to get the information and there's no milgtllnn
Mo salesman will call.

Muodetn Wpholstery Institule,

BON15Field Bidg., Kansas t.rp,- Mo, B4111

: BO315 Field Bidg.. ltlnul!:n-,- (TR TR

| Please mail me 8 copy ol
'ETIOA-A L L’P

1
I
| your book, “PROFE I
HOLSTERY far Fun and'?mﬂf 1 onder-
stand ne one will call and there is no obligation I
I MEmE fga :
| Address |
b i |
138

DRIVING VISION

{Continued from page 134)

make the mistake of straining to see
something. Straining leads to staring,
which in tum makes the eyes tense.
Since tense eyes are tired eyes, they can
deplete your body’'s energy.

When you find yourself straining to
see, relax your faclal muscles and
breathe deeply. The extra oxygen will
help you relax and may even provide a
momentary sharpness in vision. Blink-
ing helps minimize tension, too.
Sqgueezing your eyelids shut every so
often will increase circulation in your
eyes and lessen tension as well.

Another way to minimize eye tension

and widen your field of view is to move
your eyes in a scanning fashion. By
never focusing on one point for more
than three seconds, you'll prevent star-
ing and tension before it leads to tired
eyes. Frequent, quick glances at the
rear-view mirror make a fine exercise.
Eye fatigue is directly related to eye
movement. Though it might seem more
tiring to keep your eyes in near-con-
stant motion, these organs thrive on it.
Furthermore, alternate your line of
sight between points at varying dis-
tances. For instance, glance down the
road, then back to a point somewhere in
front of your car. This two-point scan is
a good method to use at night to avoid
(Flease tum to page 140)

Optometrists specializing in sports medi-

through their eyes as 1o their athletic skills.
Winning race car drivers are victorious
because they can make sense of, and react
to. on-the-track situations which

develop skills on the level of a Formula |
driver, but improving the ability to use
your eyes in everyday driving might save
your life.

Good evesight is 4 lot more than “per-
fect" 20/20 vision. Peripheral vision, depth
perception, rapid shift of focus from near
to far, and quick application of visual
information are critical factors that cannot
be measured with an eyechart. These
learned skills can be improved with prac-
tice and exercise. Dr. Gary Etting, a South-
arn California sports optometrist, provided
us with basic exercises to help improve
visual skills required for everyday driving.

Part of the problem is that driving a car
requires doing two things at once—watch-
ing the road and operating the vehicle. To
s what we mean, have a friend take a
pencil and randomly trace patterns in the
air. Try to follow the pencil as your friend
asks you to solve simple arithmetic prob-
lems like "nmine plus nine, minus eight,
plus 16, minus four, plus 33."

Sooner or later, you'll find yourself elim-

other—precisely what happens to drivers.
Eventually, a driver will sacrifice his ability

function, whether daydreaming or turning
up the radio. Either way, his vision nar-
rows and his effectiveness as a driver
diminishes—he becomes a risk.

Dewvelop peripheral vision

Good driving requires the development
of strong dynamic peripheral vision—a
driver's field of vision should be as wide as
possible. Fatigue, stress, sensory distrac-
tions (a loud radio, screaming kids) and the
pressure from too much concentration

vision. His eyes focus like a beam, shutting
out all other visual information.
One way to develop your peripheral

Visual Exercises For Drivers

cing point out that superior athletes owe
their consistent victories as much to thair
ability to rapidly process information

may

change in an instant. Not all of us need to

judge distance.

inating one function to concentrate on the

to perceive the panorama for some other

(staring) all can narrow a driver's field of

vision is to take a pair of cotion swabs and
hold one at either side of your head until
they are just in view, Try walking around a
room, keeping both cotton swabs in sight
at all times. It sounds silly, but it's much
more difficult than you think.

Binocular depth perception, or perceiv-
ing distance with both eyes, also figures
heavily in driving performance. Using one
gye at a time provides only part of the
picture and can severely handicap driving
performance, particularly at night. After
dark, there are no shadows to help a driver

You can improve your binocular depth
percaption by tying colored beads every 6
inches along a yard of string. Tie cne end
of the string to a doorknob and hold the
other under your nose. As you focus on
sach bead, an X will form through the bead
you're focusing on. If the X disappears, one
eye is shutting down. This exercise will
teach your eyes to work as a team.

Change focus quickly

Shifting focus from near to far is a visual
skill that is used constantly in driving. Your
eves have to make a big adjustrment when
you glance at the speedometer and then
look down the road. How quickly your ayes
will shift is critical to the way you driva.

There's a quick and easy way to learn to
change focus. Take a single letter from a
large newspaper headline and placaitona
wall at eye level. Cut out a small classified
ad from the paper. Stand B to 10 feet away
from the wall and look at the letter. Held
the ad up at eye level and read it, bringing
the ad toward your face ungil the words
blur. Switch your focus back to the letter.
With practice, your ahility to focus from far
o near can be improved dramatically.

Claarly, this is a quick look at the basic
elements of a complex field. In fact, there
are a number of optometrists across the
country whose practices are devoted to
improving the wvisual skills we've dis-
cussed. To be referred to such a specialist
in your area, write the American Optomet-
ric Assn., 243 Wast Lindbergh Bhed., St.
Louis, Mo. G3141.

Using your vision is a learned skill and,
with proper exercice, it can be improved
for greater driving safety.—David Ellis
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POPULAR MECHANICS
Helps those who
help themselves

Popular Mechanics wantis to belp you the bome
ouner and bobbyist, beginner to the master

crafisman with our new

1984 Plans and Ideas
calalog.

NEW 1984
EDITION.

The Popular Mechanics Plans
and Ideas catalog helps you
improve, repair, maintain and
create. You'll do things

better and economically with
POPULAR MECHANICS as
your expert helper.

Over 900 detailed plans and
innovative ideas to improve
your living environment, save
money on repairs and enjoy
vour leisure time.

® Toolchests and workbenches.

® Tools and equipment.

® Recreational vehicles.

@ Sports equipment.

® Fine Furniture.

® Storage structures.

® [nvaluable and inexpensive
photocopy service of past

POPULAR MECHANICS articles.

ONLY
$1.00

Send for your catalog
today! Be more self-
sufficient tomorrow!

To order your new 1984 Popular Mechanics Plans and Ideas
Catalog, Master Shop Guide, Home Care Guide, Master Keys to
Car Care and/or File Boxes. Send your name and address with
check or money order payable to POPULAR MECHANICS.

Mail to: Box 1014 Radio City Station,
New York, N.Y 10101

Populer Mechanics is a Pubbicatson of Hearst Magarines, o (Svistion of The Hearst Corporation

PM’s Master Keys to Car Care
Helps vou keep your car'in top noich
shape. 38 areas of Car Care are compiled
in 13 individual folders. Each folder has
step-by-step instructions combined with
easy-w-follow illustrations and diagrams.
Need to replace your coolant hoses. ..
folder #4 tells vou how 10 do it. Time to
change vour air filter, check folder #10.
Conveniently fits in glve compartment.
(PL-1750-54.95)

Master Shop Guide

Helps vou choose the right materials for
any job. Whether you're doing remodel-
ing, plumbing, carpentry, wallpapering
vour home, or general fix-up wasks, PM's
shop guide will tell vou what size nails,
screws, lumber grades or adhesives are
best for the job. Detaled charts and
illustrations. (B1252) 54.95

PM’s Master Home Care Guide
Every home needs care to retiin its

beauty and value. Be vour own handy-
mean and avoid costly repair bills. The
home care guide shows vou how to paich
wall cracks, waterproof your basement,
repair a roof, cut fuel bills, hang a door
and more. Easy w read instructions, along
with complete diagrams and illustrations
simplify each job. (B-1701-83.45)

1.@

e
Organize Yourself

Start your own Popular Mechanics

Library. Keep up to one years supply in an
atractive sturdy file box. With every order
vou receive FREE self-adhesive labels
covering the vears from 1975 through 1984
I file box §2.95 2 file boxes $2.75 ea.

3 file baxes or more $2.50 eq.




BEAT

In just & short time, vou can be ready (o join
one of the fasiest growing indusiries in America
.o.in indusiry where qualified men are making
Proe I to $15.00 per hour. .. and that’s just
for labor. Parts, engines and accessories add even
mare (o the profits. Because the small engine
Imdusiry has grown so b
quickly, an acole shortage
of guslified Small Engine
Professionals exists through-
oul the country. When you
see how many small enghnes
are in wse today, it's easy o
understand why gualified
men command sech high
prices —as much as $17.50
for a simple tune-up that
takes less than an hour.

65-million small engines
are in service today!

That's right — there are over sixty-five million
2cycle and 4-cvcle small iNes in service
across the U.S.A. That's the ial count from
the Engine Service Assn., and new engines are
being built at a rate of one-million per month!
With fully accredited and ved Foley-Bel-
saw training, vou can soon have the skill and
knowledge 1o make top money servicing these
engines. Homeowners and businessmen will
seek you out and pay you well to service and re-
pair their lawnmowers, tillers, edgers, er
rakes, garden tractors, chain saws, mini-bikes,
pom:una. snowmobiles ... the list is almosi
endless

You get all this Professional equipmen! with
your course, PLUS 4 H.P. Engine. . .. ALL
YOURS TO KEEP. ... All at NO EXTRA COST.

[ BT L Ry

e\
o

in SMALL ENGINE

service and repair

INFLATION! work part time, full time right at home - we heip you every step of the way.

Learn At Home In Your Spare Time.

50530 Fisld Bldg. « Nansas Cly, Mo. 84111

[] YES, pleass send me the FREE booklet that
gives full details about starling my own busingss in I

| ADDRESS _—

: I ciTY
I STATE
1 ]

2
mﬁ?

Mo experience necessary.

You don't need bo be & "born mechanic” or have
prioe expericace. If you can read, you can master
this profitable trade right at home, in your spare-
time, withoul missing » single paycheck. Lessons
are fully Hlustrated — so clear you can'l go Wrong.

- We guide you every siep
of the way, including lested
and proven instructions on
how 1o get business, what
o charge, how Lo gei free
advertising, where to gel
supplies wholesale . . . all
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need to assure success right
from the stan
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DRIVING VISION

the headlight glare of oncoming wehi-
cles. During this two-point scan, you
accomplish two things: You avoid look-
ing directly at the other vehicle’s lights
and you have enough peripheral vigion
tao keep track of the vehicle's position.

A peculiarity of the human eye is that
it has a natural blind spot where the
optic nerve enters the eye. If you have
trouble seeing in low light, tum your
head away slightly and view your sub-
ject—your eyes looking straight ahead.
Night driving hazards

If you have any kind of vision weak-
ness, night driving will only intensify it.
Some drivers have an ocular-muscle
imbalance. If they become tired and
have trouble keeping their eyes in mo-
tion, they tend to fix on anything within
their line of sight. Virtually anything on
the windshield—a water droplet or a
speck of dirt—can act as a powerful
hypnotic stimulus to stop eye mowve-
ment. If a driver doesn’t catch himself,
his eyes will turn inward, or “cross,”
and he will experience double vision.

Another danger of less-than-perfect
vision is that the color red—another
vehicle’s taillights, for example—ap-
pears hazy and seems farther away
than it really is. Severe instances are
termed protanopia. The danger here is
that the wvehicle a protanopic driver
follows will be closer than he realizes.

Because the eyes can suffer from a
host of problems, you should have your
eyes examined at least once a year. You
could have a vision weakness without
being aware of it. '

Age is also a critical factor in how
wiell you see. If you're over 50 and have
20/20 vision, you're still going to need
twice as much light as a 20-year-old to
see as well as he does. Even if you're a
young driver with good sight, your
night vision is still going to be only cne-
tenth as effective as your daytime vi-
sion. Your capacity to distinguish con-
trast will diminish nearly 90 percent.

Is there anything you can take to
improve your night sight? Other than
ensuring that you get an adequate in-
take of vitamin A, along with a balanced
diet that includes other vitamins and
minerals, there's nothing you can con-
sume to miraculously improve your vi-
sion. Large doses of vitamin A will not
give you cat's eyes at night.

Thare are, however, several physical
exercises that can help you see better
(see box on page 138). The most impor-
tant technique you can cultivate is the
desire to sea better. With that, you'll
stand a good chance of never having to
answer a state rooper's gquestions
about why you didn‘t see the other guy
in time to avoid a collision. ™M
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WORKSHOP
MINICOURSE

Using
handsaws

The most useful handsaws
for work around the home
and shop are the crosscul,
rip. compass and coping
saws. Two others that are
somewhat specialized but
still very useful are the
dovetail saw and backsaw.

And. for cutting metal and
other tough materials, a
hacksaw is indispensable.

Ripsaws and crosscut
saws are similar in appearance, but a
close look at their teeth reveals quite a
difference. The ripsaw, used to cut
wood lengthwise in the direction of the
grain. has teeth that are filed straight
across 1o form chisel-like points. These
teeth cut by chipping away the wood,
The crosscut saw is used for cutting
across the grain. [ts teeth are beveled
on both sides, like knife edges, and the
| blade cuts by slicing through the wood
fibers.

These saws, and the others shown,
are classified by the number of saw
teeth points per inch (PPI). This factor
determines whether the saw will cut
fast but rough (fewer teeth per inch) or
slow and smooth (more teeth per inch).
Ripsaws, for example, are commonly
5'2 or 6 points. while crosscut saws are
usually 7 or 8 points. Saw teeth are also
set—that is, alternately bent out-
ward—ito create a kerf cut slightly wid-
er than the blade body. This allows the
body 10 move freely through the cut
without binding.

The compass saw is used for making
cuts where the ripsaw oOr crosscut saw
won't fit and for cutting curves and
internal cutouts. But for intricate curves
and scroll work. the coping saw is the
better choice. It makes a finer cut and
its removable blade permits shallow
internal cutouts up to the depth of the
tool throat. To do this, just bore a blade
entry hole into the waste area, thread
the blade through the hole, reattach it
and make the cut.

The dovetail and backsaws also re-
semble each other. Both have thin
blades with fine teeth and a stiff spline
across the blade top to keep it rigid.
And both excel at making precise, clean
cuts, like the examples shown in the
photos. —Rosario Capotosto

The most commaon handsaws for

saw, (2] backzaw, |3) coping saw with
(%) ripsana, [sjdmtallsaw [6) compass saw with Inter-
changeable blades, |7] hacksaw for metahwork.

Uise a coping saw for curved cuts. For best
results, blade teeth shoulc point down so

saw works on pulled downstroke. Clamp a
V-notched board underneath for support.

are (1) crosscut
blade,

Use thumb knuckle as guide to start crosscut
saw precisely on waste side of cut line. Draw
blade back a few times to gain entry. then
push blade forward at 45° angle.

Use a compass saw for making internal cuts.,
Bore a blade entry hole at each corner, then
cut out waste between, Draw cut lines on

masking tape for greater visibility.

teeth for
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PM OWNERS REPORT:

DODGE CARAVAN/
PLYMOUTH VOYAGER

"Should have a wind defiectar to keep

BY MICHAEL LAMM, West Coast Editor

"\We could use three Caravans

in this family™
= D HOUSEVIFE

“A dream to load and unload.”
—MARYLAND ATTORMEY

the rear window clean.”
—MICHIGAN PAINTER

“Meeds a little more than 101 hp.”

—TEXAS SALESMAN

“My 1B mpg s a far cry from
the EPA estimates.”

—COLORADO WELDER

:/-\

‘I'm going to buy another one when

the ‘85 comes out.”
=\ISCOMNSIN FLORIST

Early buyers love these
Chrysler minivans, but
ask for more power and
better fuel economy.

he downsized van has become one

of the great milestone brainstorms

of the Eighties. Chrysler Corp. caught
all the other American carmakers flat-
footed, just as Ford—back in the Six-
ties—got the jump on everyons with
the Mustang. That, of course, started
the ponycar stampede, and now it looks
like Chrysler's T-vans are about to start
a similar rush in family transportation.
These two Chrysler T-vans—better
known as the Plymouth Voyager and
Dodge Caravan—represent the same
sort of forward, right-on thinking as the
Mustang did in its time. And surprise!

POPULAR MECHANICS & ALIGUST 1984

Folding, removable bench seats help to
make these vans more versatlle. Three-
person bench [shown here] is an option.

They're brought to us by the cigar-
chomping gentleman who led the mo-
toring world to ponycars—Lee lacocca.

Right now, Chrysler can barely keep
up with T-van demand. Ford and GM
are puffing to catch up, but they're
bound to ride in on Chrysler's wake,
much as the Camaro rode in on the

A NATIONWIDE SURVEY
BASED ON 1,470,353
OWNER-DRIVEN MILES

Mustang's coattails way back in 1967,
Meanwhile, as Uncle Lee chuckles
and shuffles to the bank, owners of the
company's popular T-minis told us why

they feel so good driving them.
A Missouri librarian: "1 really feel it's
(Please turn to page 144)
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DODGE/PLYMOUTH D. R.

{Continued from page 143}

a great design, especially with front-
wheel drive. If the Ford and GM small
vans come with rear drive, [ believe
they’'ll have failed to take advantage of a

good layout. No doubt that rear drive
works, but for a family wvehicle., the
others won't measure up in such areas
as seating capacity, interior-space ver-
satility and traction. Chrysler manage-
ment really is tuned in to what people
want."

A Minnesota attormey marveled, "'
can't conceive how Chrysler could de-
sign and engineer such a revolutionary
vehicle to such a high state of refine-
ment the first year out!”

**This is the first automotive product
in five or six years,” mused a Michigan

SUMMARY OF 1984 PLYMOUTH VOYAGER/DODGE CARAVAN OWNERS REPORTS*
Total miles driven 1470,353 Five-spead manual .. . . 6.7 How much did lpnu pay? Jeaber service opindon:
Range §0,670-15,000 Excallent ... ...occoeoin. J2.2%
Average mibes per gallon Why choose the Voyager Caravant Averags .. 512271 Good 431
2 2-liter Chrysler ohe Four Roominess, carmying it 16.4
In towm ..., 16.8 CApacity 46.1% Workmanship npﬂm g 84
On the highway 25.5 Economy 33.1 Excellant . ...... 48.6% £ -
2.B-liter Mitsubishi ohe Four Size.. wie 208 Good. . 46.8 Number of vohicies owned:
In town . . 180 Styling . 24.7 Average, .. 3.1 This car can'..' 23.3%
On the h:thwu'r svapui B Frons-whaal d'r“"" 14.8 Paar 0.6 TWO GBS . i oimrnncrasn DBT
5 Tikes: Comfort apinion: Three cars.. reenie 182
Vehsche chokces: mﬁ: B3 up, Emu:“ R - . 1 ') Four or more cars....... 68
Plymouth Voyager . 51.00% iy e 9.9 Good 42T
Dodge Carawvan . 4T.1 H;:lm':'“""' i 3?'4 A L e e i 1'] Makes of other cars owned:
Dndg:eMuuR:lm“tllny RN, L v Lol = b : Chevrolet _............. 18.4%
o 1 SMg..ooooo 218 B 00 Dol i
mﬂ.\ chioices: S Ric .oioiiniersiiniies o8l Ma B0.4% Fiymouth......... 12.0
50 van veranaes 1001% e di ' ¥ ; 306 Volkswagen 8.8
SE series (T R st R o
LE series 28.9 Emm 27 5% What type of trouble? Buy another \l'nry-gar- Caravan?
' Electrical . i 16. 7% Yo . iiial . THE%
arrangesments Undespowerad .. 14.2 Cartwreter .. 8.7 Ha. 27
Front buckets only ., 0.8% Needs rear washer/ “"P“" B.? Brakes . 9.0 Mayba 17.7
+ BT - ¥ £ -
Front bucksts + one No complaints Horn... ... L g
bench. ... oo 288 Sliding door hard to use. 8.1 Foor fusl milsage ..., 8.3 Buy anather I:I'[pfﬂ.-' produc?
Fnl:r;:_li:#;:ms + two gnd What changes would you like? Alr conditioner .. ....... 6.2 You . vreer. BEE%
i Mo changes. ............ 164% . . Mo o TG |
P —— Hear washer/ wiper i ok “"'”_“_h_r_;l_ S Maybe . . . 167
2.6-liver Mitsubishi Four. 54.7% standard . ... 8.3 Yea o
2.2-liter Chrysber Four .. 45.3 Betver fuel nuleamt 9.0 Age distribution of owners:
More horsepowar . . . . B.T Daaler mpu's suhrtaut:tm?? 15-20 yoars ., B.2%
Transmission choloes: Batter- engmmrﬂd Yes B7.6% 30-49 . . 86.3
AUIOMBLC ., .. cccvesaea. B0I% seating . .. RECIR SR : o Mo.., T4 50-plus 27.8
*Percentages might not equal 100% due to rounding or insufficient data
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utility fuel buyer, “that's even interest-
ed me. Children plus current transpor-
tation needs had me looking at full-
sized station wagons. For the same
money, though, | was able to purchase
the Caravan, which now gives me more
flexibility and much better fuel econo-

“The Voyager works very well for our
family of five,” echoed a Nebraska city
manager, “and it's also great for car-
pooling. Last winter, we wera snowed
in inside the van for almost a whole day.
Being able to move around and having
space to let the kids sleep kept it from

becoming a nightmare. The only draw- |

back is that everyone we meet in park-
ing lots wants to stop and chat about
this vehicle.”

rear bench will fold flat for
extra storage when you can’t remove It.

An Alabama teacher: "As a mother,
I'm especially pleased with the Cara-
van—the ease with which [ can lift my
small children in and fasten their seat
belts/child restraints. | no longer get a
backache from banding over. Also, [ like
the way | can walk from the front seat to
the rear area without my husband hav-
ing to stop the van.”

Not everything's milk and honey in
minivanland, however. Demand being
what it is, some ownaers felt their deal-
ers may have given them short shrift.
“The salesman,” lamented a Michigan
nuclear physicist, "acted as though he
didn’t care whether | bought the Voyag-
er or not. In fact, better that I didn't,
because I'd ordered the van with mini-
mal options, and if [ didn't take it, the
dealer could probably load it up for the
next guy.”

And a Texas dockworker added,
“'Price gouging in the Houston area was
maore than | expected. Prices were $500
over sticker, and some dealers’ allot-
ments for six months already had de-
posits on them. This happened one
month after these vans had been re-
leased!”

A few owners had other small bones
to pick. An Alabama supervisor was
one of nearly a quarter of our respon-
dents who expressed disappointment in
fuel economy. "I never expected the
high mileage on the sticker, but I did
mxpect in the mid-20s. So far I'm getting

(Plaase tum to page 146)
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{Continued from page 145)

only 168 mpg in town and about 23 on
the highway. The dealer says every-
thing's okay. If this is typical, this van's
got a problem.” -

Nor was a Massachusetts teacher
alone in the following complaint: *"The
2.2-liter engine lacks power, even with
the five-speed. This is my first four-
cylinder vehicle, and maybe [ was
spoiled by our big American V8s." A
Michigan sales engineer added, "The
2.2-liter seems nice but underpowered
for the Voyager, which raises the ques-
tion of its long-term durability.”

In all, 14.2 parcent of the owners we
queried said the Voyager and Caravan
could use more horses, aspecially when
teamed with the automatic transmis-
sion (which 90.3 percent had in our
survey). Several drivers suggested add-
ing an optional turbocharger, and
there’'s a good chance that Chrysler
will. As it is now, this Maryland crime-
lab technician was typical of drivers
who'd tried both engines: “I'm wvery
glad we got the 2.6, because we did
notice a certain sluggishness when we
test-drove a Voyager with the 2.2."

The one complaint we heard about
the Mitsubishi-built 2.6 engine, though,
concerned oil-filter access. “It's even

harder to get at,” groaned a Florida
retires, “'than my 1980 Citation's."”
Just over B0 percent had had no
mechanical problems with their vans
and, of those who did, 75.3 percent
rated their dealers' service good to
axcelleni. Workmanship was also
judged good to excellent by 86.4 per-
cent of our respondents—a fantastically
high figure for start of production. “Of
the 10 new cars I've owned,” said a
Michigan office worker, “this Voyager
has, by far, the best fit and finish.”
Everyone appreciated the T-van's
good visibility in most directions, but
sgveral drivers pointed out that hind-
sight wasn't always 20/20. An [llinois
design draftsman: "The rear window
really gets dirty fast when roads are
dusty or wet,” and a Maryland child-
birth instructor suggested, A washer/
wiper is a necessity the way dint collects
on the rear window.” Chrysler offers
such a washer/wiper as an option.
Other Chrysler minivan owners men-
tioned that children and grandparents
sometimes don't have the strength to
open and close the large sliding side
door. It's something most buyers hadn't
realized until after they'd lived with
their vans awhile.
On the other hand, " . .. great com-
fort,” beamed a Delaware homemaker.
“Owverall it's one of the most comfort-

able cars I've aver driven or ridden in.
Even the back seats are roomy enough
for big people.”

“I'm much impressed,” remarked a
Michigan mail carrier, "not only with
the van's comfort but the easy access to
the glove box under the front seat, the
legibility of all gauges, and the unique
use of every nook and cranny.

On the topics of handling and maneu-
verability, an Ohio high school principal
summed it up for many when he wrota,
“The Voyager handles well in snow,
especially climbing snow-covered in-
clines. Standard rear-drive wvehicles
couldn't make it last winter and got
stuck in places where I kept going.”

An lllinois clergyman: “'We reached
Cleveland in a blizzard, and a stretch
that normally takes 1': hours to drive
took us 4Y: via an unplowed I-80.
Trucks, 4x4s and a lot of cars were
stuck or off the roadway. We made our
destination warm and safe, though, and
even averaged 28 mpg under such
adverse conditions. God bless Lee la-
cocca and Chrysler for not trying to rip
off America; rather [ think they're striv-
ing for quality and honesty.”

That's basically the consensus, "“This
is the first vehicle I've bought in 40
years,” mentioned a Texas salesman,
“whare [ feal | got my money's worth.”
What better endorsement than that? M

. PORTABLE SAWMILL
Of Its Kind In The World

Don'l el inlated lumiser prces MO0 your iIMponan Dudding
projmcts. The Sawmill goes righl 10 The frees and luins ol
smonih, bus-cul lumier @ean baginners gal ascedlant re-
sults. Just ong man [nd crew nsaded| can antily cul Enasgh
on weaakands 0 S&ve hundreds of dollars owar hagh lem-
beryard prnces Lisé as liftke a5 25 horsépowar Faciong-dinec|
salling kewps price low, and convenient ime paymants may
be arranged

Rush coupon today for Fres Booklst “How To Saw
Lumbar" .

E Folgy-Belaw Co 30399 Futd Blag | Kansas Cay, MO B4IT) I

Plraye iond Pree Baskler wath foll detarly Mo sdiigatean, |
and we jalerman g 08 ol . ——

Hama
[Address
ICity-Stale Zip

LT S S—

Telephone Listening Device

r

Have more space, more luxury fea-
tures for less money. Complete it your-
self. Reduce costs by $1,000's. Curtis
does the heavy, difficult framing, then
supplies finishing materials with step-
by-step instructions.

Don't settle for less ... you can get
more home the Curtis complete-it-
yoursell way.

Send Coupon or
Call for a FREE Catalog.

Call Toll Free: 1-800-228-2323

(12| 547-4300

Custom bulf on ypowr foi

ATTENTION LOT OWNERS:
More Home for Your Money!

r — — —
Send me your FH Et Hnmu Cataiog

CURATIS HOMES, DEPT, PM-1
There's a representative near youl | 2201 Flonda Ave S0 Minneapois, MN 55426

N

Over 45 Models
lo Choose From!

B Special credit arrangemenis
for lot owners.

& Quality materials and
leatures.

B Use our plans, your plans, or
best of both.

® Discounts lor cash buyers.

FRpae Bt

or §12-542-4300 Mame _ 3
I Bddress —
City __Siala Lig
Curtis Homes Q: o

E! W awn lsnd
I O Enciosed is §2.00 lor priority hangdling
o —
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LOUPE HlGNfFIE RS

Usnﬂ h:r jewelers and craftsmen for

and assembly. Crown glass
lenses pivot for 4X-TX magnification!
Sturdy loupe attaches to either temple.
Precision craftsmanship! Money-back
guarantee. Send only $19.95 + $1 hdlg.
Precision Optical, Dept 132W, Rochelle, IL 61068

Beg  opporfunitees.  Big
prolitds  Eacon guickly
Full oo parf time Laasn
a1 hodme, 18 eas Do
rgal jobs Al Tools

B-*-' a HITHl

|1.n| WHILE fo

—Materials Supplied
ARM
i Lic Swate of NJ —
Sarad for Appd lor Velerans Send
| Ml BOOK Hame and address lor

FREE book
- 110-084

hing 0
{ I Inhh-ﬂ 'ln.nr :.rrgp 5;'\. i

Little Fadls, N, I, OTAT4

EMCD COMPALT § LATHES 3" T '15°.
Fuwex sALLS, DRILL PRESSES
CRINDERS. .. . LATHE

CATALCH §1.00 Precision

.‘%’! 108 . Sanall Scrws,
. ¥ 4 M maps, deills, Saws, Colieis
=0y | TOOUCATALGG 31

SHARPENING
GUIDEBOOK

ANGLE REFERENCE
WALL CHART (;;“P“,;:

3 5
7%
. F
Book . ... 51295 SKOG Company
goh?ﬁu : 51795 Dept PMB
P.O. Box 22559
Guarantee Minneapolis, MN 55422

CLOCK COMPONENTS

JJM'TM'H-IT‘M{"
. + W ratrumeats. Hendreds of Clock [Rems.
T el Vigmmluwhhu Wite ar Cal for Free
= L8} BAS-BEEE

NEWPORT ENTEFIFHIBES INC. I:I::‘Pu.
E31I W, Burbank Shed., Burbank,

GET IN THE MAILORDER BUSINESS!
EARN A SECOND INCOME. Free particulars,
yours lor the asking. Write lo:

Popular Mechanics, Dept. OP
224 W. 5Tth Street
Mew York, NY 10019
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EASY-TO-ASSEMBLE-KITS
In Stock for Immed. Shipping or Pick-up.

FOR Broomol, PA
OMLY ‘425 for 34" diem.
{hs, B" T4 b B9l

Comparable savings on diams. from 4" to 7",
Kits ﬂr-uhlu o ﬁr;gninj Hn«l:n' in=floar his.

{813) 623-1479
Houston, TX
(713) Tee-0648

Ch L
1) 8520010
& The iron Shop 1977, ‘&2

People who've looked everywhere tell us there
isn't anather spiral sair around that touches
aur combination of Eritl and quality of mate-
rials and werkmanship. We believe ifl

Call OR WRITE FOR FREE BROCHURE

!Bn:mnh Phlm Bur r-l FIS Sad .I'Im | -

| M

Agdress ~

Hrewt

|
|
| Gy Seoie Iig

L _'We occept MosterCard, VISA ond AMEX

CHIMNEY SWEEPS
802-253-4867

?Ems halp you mm eamings!

] 0K = || g e worng hard and gemng oy o 5300 3 regrt
Ta# ma a about Pressore Washing —
| can gl stanad spasotme. Fush my

Ty

1548 Mountain Rd., Stowe, VT 05872

o pays 50 wil = Fow
E micrmaton in

i P

ic

BE A MASON DEALER and sell our ru
made sport and work boots to your i
neighbors, Eam instant cash commissions from
$10.00 to $20.00 per hour. Absolutely no investment
required. All you do is show the full-color Mason
c.u'ta] to your custorners. Let them select from
styles of foohasear for men and women

.qualiﬂ,-'-
ds and

lﬁ:nuf rush giant FREE catalog & dealer starter kit o

Wmefnrdzla'ﬂs. HAME
Send for FREE Sales Fit. Mason Shoe Mig. Co. ADDRESS
Chippewa Falls, W1 54774

For fastest service, call TOLL FREE 1-800-826-7030" l‘“"'

Ext. 528. No cost or obligation. W1 residents, call STATE

ZIP.

1-800-472-7003, Exi. 528,

GARDENING? | New TIGER TILLER .

WEIGHS 22 LBS. ... TILLS DEEP .. WEEDS FAST ...

. FUN TO RUN
WITHOUT HARD WORK




NEW 24" inch
3-Speed
BAND

SAW

FHEE TF[ML : .
‘-\.unn.: hamd spw pirvoed | rorme shop!
g 24'%-in. 1hr-.|al| :..11-||'| handles I.n‘g: wrr-ll-.m'h
complex curves, 4 x 8 sheets. 9-in, vertical cut makes it

enky o resiw  wilunhle hardwoods. Ball hl_',mng
construction. Easy Terms., Send [or complete facts
toediny !

Phone Toll Free |-B00-814-TEER Oper, 441

i Th;;d;:tru l.lepT T e
1849 Terrace, Kansas City, Mo. 64108
YEs O

Mame
Addregs
Cllyftae . .. . . . .

I
|
please send me the FREE BOOK that gives full defails.
1
I
I
1

SWISS ARMY TYPE KNIFE |

Al pridpose wondes knife. Red
Faamitie. Stundy surveeal knify
wih 12 Siamiess Stesl
Hisdes. por
dect Tor fish
g, CAMping.

\ wark and play
# ‘\ Cai i @ il
4.50 ea.

Add S0e

AN

Hand

Westbuiy Sates P.0. Box 434, 373 Maple Ave
Westhury, N.¥. 11530 [y E-BPR
———r e ——

A AHAZlNG .

~X~_ DEVICES _—1—

PHASER shockowave and invisible FORACE FIELD genara-
tors. LASERS lor weapons, cutting, burning, cloud writing,
holography and special efects. NUCLEAR particle acced-
eratons and delectors. PLASMA, ION, HIGH VOLTAGE.
HIGH FREQUEMNCY TESLA COILS and LIGHTMIMG gan-
erglors. THANSMITTERS and CONTROL devices for 5e-
cwrity, islephonas, nfrusion delection, nalure listeni
PLUS PLUS INFRASDMICS, UL TRASOMICS, ENEHGH‘E-
CHEMICAL and PERSONAL PROTECTION and SAFETY
DEVICES. SEND 51 for cataliog of plans, kits and complet-
& ieams o0

INFORMATION UNLIMITED, INC.
P.O. Box 716, Dept. M8

High Precision Metal
Turning and Threading Lathe

(with automatic longituding] feed)
4" swing ® 8% betlcenters for

ony 3385

with tooling
a5 shaovwn

® PROTOTYPE SHOP
& LABORATORIES
& SCHOOLS
» METAL HOBRIES

Tall Free (1-B00) 421-2467
IN CALIFORNIA CALL COLLECT (213) 545-0761

Send chagk or mMoney-order 1o

Amherst, N. H. 03031

TOOL FOR EVERY
WOODWORKING SHOP

VERSATILE L 3

WEH

MOLDER-
PLANER

Almost as basic |
as your saw
molds, planes,
rabbels

From 5470

s Moster Charge
= W54

FREE BROCHURE

WILLIAMS & HUSSEY MACHINE CO.

Dept. 17, Millord, N. H. 03055
(603) 673-3446

148

/” 2nd MOST IMPORTANT

BUY THIS 6-WHEELER
FACTORY DIRECT AT
DEALER COST®

MAX ATV

6-Wheel
drive

Amphibious
2 and 4 passenger models

Call toll-free 1-800-255-2511
In N.Y. State 716-855-2226 Collect

Recreatives Industries, Inc.
Street
Buffalo, New York 14206

*If no dealer in your area.

A BUILD YOUR OWN
ROCKET MOTORS!

l * 40 POUNDS THRUST!
* FIFTY CENTS EACHI
* BUILD A DOZEN IN AN EVENING!

Write for g brachors aad we'l sead i &
Jhmin LAPLE # i docarc eir s T AN
L I‘M'IELFF'IIII“‘HIH! i e e b

5200 ba
T E E CORPORATION.
Sunnymand. Calil. 92388

"
i

BARTLETT
FLYING SBAOCER-
- Ultra light hovercraft

* powered by ordinary
- lawn mower engine-easy

to build-fun to fAy-com-

plets plans, kit brochure

and supply sources $6.00-

Money Back Guarantes.

write:

HEHRB BARTLETT

P.0, BOX 158-M
SILVERDALE, WA 88353

Electric
Shavers

Cigarette
Lighters

COMPLETE OVERHAUL — & Month Serv. Guar,
Maka Your Shaver or Lighipr Lika Now By Faclory Exparts

R BEIIEE < cocasi om0 0r550nads bEssaiindised $23.85

Al Lighters (Except Dunhill DuPornt. Cartier) .... 1095
Dunhill, DuPont, Cartier Lighlers . 2405
CHICAGDO SHAVER CENTER
17 M. State Sireel Chicago, IL G060 {312) TEI-4505

BASEMENT TQILE

FLUSHES UP To Sewer or 5

Mo Digging Up Floors—installs Easy,
Write McPherson, Inc.,

Box 15133  Tampa, Florida

-:..L'\,;.;H CALL TOLL FREE NOW!

.. AMAZING VINYL REPAIR
'f- — %10 to $20 in an hour!

Big earnings. repeal business Car
T shops hames, molels. reslaurants,
bars. etc FREE FACTS BY MAIL

Call mll free 1-B00-621-0660 or Write
VIP, 2021 Montrose, Dept. 183, Chicago, IL 60818

HYDRO-RAT AIRBOAT
Spepd 25 MPH, using stock Briggs &

Siration of Teoumsah sngine £
Simple construction, useng Common
building materiats. No weiding, no l=
barglass

Info. bookiel ', Fe-

16

This Amari !.'ll-.nH 1w

BUILD A BIKECAR v, %

iric-Poda
flr al
-'I.",l, 10 B

PLANS 5? 95
SPORTRAN CO.

P.0. Box TOTT-A, Endicatt, NY 13760

This is all
you wear

All-in-Ear Aid - Save $200+
Improve your hearing! Name brand
aid helps you understand words you
miss. I vou hear but dont understand,
this aid amplifies the sounds vou need.
Enjoyv comfortable, attractive aid in your
own home. FREE 30-day home trial.
We promise no salesmen! Write today
for free catalog! J & M, Dept. 132H,
329 N. Third Street, DeKalb, IL 60115
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POPULAR
MECHANICS
Helps those who
help themselves

With our new 1984
Plans and Ideas catalog

Easy-to-follow plans and projects

@ Tools, toolchests and
workbenches.

® Recreational vehicles.

® Fine furniture.

® Storage structures,

... complete with illustrations,
diagrams and materials list,
Send for
your
catalog
today!
ONLY
$1.00

Start your own Popular Mechanics
Library, Keep up to one years supply in an
attractive sturdy file box. With every order
you receive FREE self-adhesive fahels
covering the years from 1975 1o 1984

1 file box 3295 2 file baves $2.75 ea.
3 file boxes or more $2.50 ea

To order vour new 1984 Popular Mechanics
Plans and ldeas Citabog, and or File Boxes
Send vour name and address with check or
money urder pavable o Popular Mechanics
Mail w: POPLULAR MECIHANICS

Box 1014, Radio City Stion

Mew York, NY 10101

Popudas Mechanics is @ Publivauon of Hearst Maganinems
& Davisson of The Hoarmst Corporation

POPULAR MECHANICS ® ALIGUST 1584

BULD THIS 20 ff' DOME )

FOR LESS THAM $400.
Use for goroge or stamge
p.'l;r\..u-fnll-L'hh
fen M upic 50 [r Duoree
Fer Hews fe. ook send 535t
KEY DOME, DEFT. Prada
POl Bow £30253

Scwsh Maomi FL 33143

i Portable Steam Cleaner )

Steam in 60 seconds
CLEAM:

Engines, Alr Filters, Lawn Mowers.

WEDCO MFG. INC., Dept. M-15

.
I-y1. guaranbes on liie box, coils. Uses hg-
s soap, propane fired. WE, 130 Ibs. Auxil
purmp required on 10w waler pressure
=,
-

P.0. Box D, 940 West Broadway,
Jackson. Wyoming B3001 __j
\ 124-Poge Equipment
“!"" I'. FRE E! Catolog For 1984

| * HYDRALRICS * PUMPS * BINCHES
| v GENEEATORS = SPRAYING EOUIFMENT
II = WELDERS = ENGINES » MOTORS = HDEWT

SURPLUS CENTER
BOX KX190-PM Lincols, NI BR300
CALL TOLL FEDE BE0-T10- 1447

Assemble unigue Magrairse -
Tractors Kit Thousands used
o gasdening landscaping
excavating Calalog of Kit
constipction & uses — 51.00
Prams o Build-if-Yourse!l” — $7 00

AHY MESSAGE IN MINUTES

STRUCK KIT. Deqt PMB4

PRINTING

FUN. INENPENSIVE PORTABLE

Get FREE DETAILS
EASY - WD TRAINING HEEDED

P.0. BOX 22791 G}
TAMPA_ FLA. 33622

3 N\ P =

\ <

Yesave20% *
on a famous

198 Garder Wy, Ino

. ix
2 el T - y
“{M-Season’” Savings now in effect! Right now is
the best hme ever to bearn about the amazng
TROY-BILT Rotg  Tiller-Power  Composier.  the
maching that allows anyene — of any age — with
any soi — 0 easily have a fabulously fertile, pro
ductive garden! For free compéete detadls, prices
wite today o

TROY-BILT 102nd 51 & 9th Ave., Troy, NY 12180

F____-___—_H

TROY-BILT Roba Tiller-Pewer Compasien

l mﬁ‘h Ave., Troy, K.Y, 12180 l
Please send the whole wendertul story of TROY-8LT |
!

D 0000

MESSY
SHELVES?

Magazines all over the place! What vou need
are Popular Mechanics FILE BOXES 1o help
you keep those bookshelves neat and orderly,
Each box stands alone with all twelve issues
intact. With every order you recelve FREE self-
adhesive labels covering the years 1975
through 1984. Peel off the vear required and
place on appropriate box

DRAINS FAST!

EASYAS 1 2 3
1. Connect to Hosea
2. Put in Drain

3. Turn on Water- Drain
King sxpands to saal pipe

Tha Reat is Automatic

ARAMTEED TO WORK
YOUR MONEY BACK!

Available in Better Hardware Stores
or For Drasn King 1% 0 3 drans Send 58 99 to
G T Water Products. Inc

19438 Busimeas Center Dr  Dupl PRlg
Modahriggs CA 91334

SMALL PRECISION LATHES
For Metal Working or Plastics
See Your Dealer —Unimat 3"-1259
Compact 5°-7T85—Rehund

Guarantesd
Send lor FREE Caislog. Order From:
\ HOBBY ;LMI*IETS

AP0 Baa DTBAE
bus OH 435207
B4 445621

1 File Box, $2.95
2 File Boxes, $2.75 ea.
3 File Boxes or more, $2.50 ea.

Send onder m Fopular Mechanics, Pepd. FL, Box 1004
[eadio Ciev Statdon, New York, 5Y 10101

For mane o (neerestng progects semd for PM's
Plans and Ideas catabog. $1.00

TIRE QAUGE KEY RiMO
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CLASSIFIED

ADVERTISEMENTS

Sophie Gronowicz,

Classified Sales Manager

Kathy Cusumano, Classified Service Manager

Rate: $5.70 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—3$1.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.)

The next available issue 1o place an advertisemont in America’s No. 1 Classified Section is OCTOBER. The closing is AUGUST 3rd.
Send remittance payable and order to Populsr Mechanics, Classified Dopartment, 224 Wast 57th Streat, New York, New Yark 10019,
Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-ordor advertisers containing their complote names and stroot addressos.

Advertisers using P.0. Box number must fumish 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.

PUBLISHER'S MART
BOOKS & PUBLICATIONS

FISH Carbureiors, Bourke Engenes, Books. Bon BEFM,
Drager, Utah 84020, Phone: (801) 571-9452

BOOKS! SELFAMPROVEMENT, MOMEYMAKING, GEN-
ERAL INTEREST, FREE, ILLUSTRATED CATALOG.
BROWMS, 2008 SANTA FE, 5T. CHARLES, MO £330

HOW NOT TO SPEND MONEY ON INSURAMNCE nads
information on 13 discoums and maney-saving keas for auso
and homa insurance iof NYS residents. This book could save

you thousands of dollars| Send $8.95 io: Jericho Publcabions,
mm POB 586, Jaricho, Mew York 11753,

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS 2.000
tities, all subjects| Free calsiog: Hamilion, Box 15-A, Fals
Village, CT 06031

PROTECT save your sngines Irom Iricton damage, OME
reaiment lasts over 25,000 miles. Increases . LIFE-
OF-YOUR-CAR MOMEY BACK GUARANTEE $14.50 plus
&% CA Sales Tax. Dealer Inguiries Weloome. KMF Company.
1008 10th Street #516-PWN, Sacramanio, Calilomia G514,
B18-442-2460.

SAVE GASOLINE! Bypass pollution devices-—oasily.
reversdily! Posco (GB-8), LaGrangewile, NY 12540

EXTENSION CORD. 12'. Plug » Cigaratie Lighter. Lise
Wil Any 12 Voll Appliance. $6.85. G5 Enterprises. 3042
Raosiyn RD., Downers Grovae, IL. 80515

ANTE CORROSION KIT- BATTERY terminal corrosion™
Maver Bgain! Guarsniesd. Send 36 SS&C, P.O. Box 275,
Strong. ME 04883

CARPETS, 1op, shocks, suspension parts for all cars 1835
1860 Free catalogue. Kanter Auto Products, TP Monros,
Boonion, NJ 07005, BOD-526-1096.

EMGINE, chassis parts. HONDA, DATSUN, TOYOTA.
Specily yearmaka model - Fres Price List Manufactures's
Supply. Aulo Parts Division, Box 15TPMC, Donchester, W1
54425

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

CHILDREN'S FABLE B=11, 30 Pg. Photo Book! Conlents
From Muine, Fat Squivel & ing Crow! Send $0.05.
Children's Book Shop, P.O. Bax 4247, Yalawile Station,
Wallingloed, CT 06492

THE SINGLE MAN'S SURVIVAL GUIDE. Heiglul hirts for
Ewing. Sand $4.95 o: SMEG, Bach Innovations, P.O.
Box 19311, Portland, OR 57218

m $400 TD: MAE, 6310 Montana Lana,
encouver, WA 88561

SELL Books. We ‘Wholesads, dropship, Catweiog. 51.00.
Youngers-Books, Princedon, lowa 52788

FREE CATALOG! 400 SELF IMPROVEMENT BOOXS,
Depl-PM-B84, Bax 206, Fint, M| 48503

HELP yoursail with Popular Mechanics and Molor books.

ilustrations. We won lsave you stranded in the midde of 8
project. We show you how, from start to bnish. For price list

and ondering information wrie fo; 224 West 57th, New York,
MY, 10019, C/O Reader Service, Populss Mechanics

HUNT 530,000 GOLD CACHE. Clues in wesiern ndvel lead
0 coins author hid, LEGION OF ROOTS, $4 65 Postpaid. Cal-
formian's Add 0.28 Tax G. M. |, P.O, Bax 3546, City of
induatry, CA 01744

OUT &l Prind Books Locatsd. Wite: Stiison, P 0. Bax 1040,
Gilendals Haights, IL 50139

MAGAZINES

MILITARY HISTORY MAGATINE Vividy Recapiures the
Crama of Land, Sea and Ar Battes Six lssues - $10.00.
Mlitary History, POB 2308-PM, Reston, VA 22080

CATALOGS

ESTINCTIVE Gift Ideas. Sand $1.00 For catalog o KMC
Enlerprisss, 40 Terrace Avenus. Maywood, N.J. 0TBD7

FREE catalog loaded with fun things. Bendey House.
Martinkburg, WY 25401

AUTOMOBILES

STOP THEFT: GARD-a-CAR Slalls Engnes Dead. Ensiy
Instalied 328 85 Boggs Entevprise, El Paso, TX 79930

HORSES, Buros - §125575; Direciory $2.00, Govermmaent
Surplus, 152, Emmetl, idaho B381T.

MEW Car Maimenance Aecord, Rscommandad requency
far 45 checks and space to record completion. Also “How To
Check Oul & Used Car™ and “What To Do Il You Have An
Accident”. §£2.00. Bloomguis! Products. Dept. 18, P.O. Box
2882, £l Cajon, CA 52021

SUPERCARBI Facl'Ficion? Fres Delsds! MPO-PMBBA,
Box 2133, Sandusky. Ohio 44870,

HIGH MILEAGE SUPER CARB! Reporis 70-B0 MPG. Big
VBs! Easdy buill, Low cosl Free Details. Aulomolive
Aessarch Center, P.0. Box 431C, Pear City, Hi 96782

STEAM CARS 77 Yas, and know-how for BOATS, KARTS,
eic. BUILD YOUR O'WN MODERN STEAMER with converted
aulpmoive componants, using lndes! technology. Athend
Maels, Exchangs Inlo., Swaps, (Anbque steam, iea. ) Duarsr.
ly publcabon T304 USA (523 foresgn), The Steam
Autpmobile Club of Amenca, Box 285, Nies, Michigan
491 20—616-683-4268

RECYCLE Oid Engina il For Pennies A Gallon Simple
instructions $2.00. ASD Enlerpnsas. PO Box 10375,
Bakersliesd, CA 93389,

AUTO SUPPLIES & EQUIPMENT

RIDE IN STYLE! Pevsonaired aulo mals. Cusiom shapes,
sizes, letiering. Elegant carped colors. Free order information.
Star Mats, 731 East Arrow Hwy., Glandora, CA 91740

AUTOMOTIVE AIR CONDITIOMING Roplaceman Parts
and Service Tools. Send 54.00 jof Calaing and Price Lists
Aulo Alr Supply. P.0. Box 1261, Seguin, Texas 78155,

CORYAIR Pars - 4500 parts - Gianl 380 page calalog
rushed: $4.00° Clark's CORVAIR Paris, Inc, Shalbime,
Mass 01370

PARTS: Army Jeap and tuck pars Spare Parts &
Egqupmend Co., P.O. Box 751, Lesinglon, “snbucky
405010751

HYDRAULIC JACK Repar Maruals and Kils Cataine
$2.00. Hydrauhe Jack inc.. P.O. Box 18, Acoord, NY 12404

OVERDRIVES & WINCHES by "Tha 4 Wheal Drive
Experts”. Catalog §1.00. Acvance Adaplers. inc. Suite D..
P.0. Box 247, Paso Robles, CA. 934470047

FIBERGLASS TOPPER easdy built irom delailed plans.
Sireamine, super sirong,. and insulated. SAVE 50% | TO%.
Brochure $1.50 Holner Designs, 2710 Nathan Lane,
Plymouth, Minn. 55441
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DISCOUNT Stereo Indashes . . . 200W+ Speskerns
ECHO Boosters. HIPOWER, Box 1424F, Dover, DE 18903

DESIGHN & Busld your own cusiom auto pans. Lising simple
slep by step lechnique, Includes front & rear spollers, hood
SCOOPS, el wings, ralence paneis . . . 5350 To: Zecior
Enginesring, B9 Rouls 306, Mansey, NY 10052

MOTORCYCLE MECHANICS TRAINING see o ad undsr
Education & Instructon Page 154

GO Karts, Minibiees, Ahv/s. Mis. Pars, Engines. Lowesl
Pricea. Largest Selection. 64 Page Caialog $3.00. Refund-
able. Mart World, Dept. T, 1488 Manor Ave., Panasvile,
Chig 44077

S48.00-Min-buke kits, Go-Karts, Frames. Engines, Wheels,
Tires, Clutches, Wholesale Catalog-$1.00. Kants & Kis inc.,
430 Ensl 16th. Paterson, NJ 07514-2689

AVIATION, HANG GLIDING

GYROCOPTER, Hovercrall, Umralight, Airboat. Landyach,

Dunebuggy. Bulld your gwn. $10.00, Aircrafl Supplies, 7932
Ontano, Omaha. 68124.25

HOBBY HELICOPTER. “Choppy” Utralight Single-Seat
Halicopter. Semplied Conslruction—Matorcycle Engine. Bro-
chure 33.00. Polynova, Box §T0M, 51. Remi, Quesbec, Canada
JOL 20

BOOMERANGS—INCREMBLE RETURNS! You can do

it. Exciting® Order your FREE Calalog Mow! BoomarangMan,
306 Pars, Monroe, LA 71201,

HOT AIR BALLOOMS: [escover high sdveniure. Send
31.00 lor information and manufacturer's color ochures.
FreFly Ballpona, 810 Salisbury Foad, Stalesvile, Morth
Carchna 28677

DESIGN Buid Airplanes, Hang Gliders, Simplifssd Publica-
bons, Brochume d0e. McCoy Aircrall, 12820 5. Figueroa. Los
Angeles, CA GO0E1.

FLY WITHOUT A LICEMSE! Learn how ioday. Catalog

51.00. Umralight Publicaions, Lock Box  Z34-Phigd,
Hummaslstown, PA 17036
SPALCE & ASTROMAUTS

ANTIGRAVITY Propulsion Dwvce! Free Brochure, RDA,
Baox BTINM, Conoord, NC 28025

SPACE Shuftie 5TS-0 1o ground commurmcations with
Spacelab Audi cassefie. $1500. Cotariu, BO41 Hamlin,
Skokie, |L BO0TE

HOVERCRAFT

HOVERCRAAFT Plan All Sizes. Catalog $1.00. Unversal
Hovercrall, Box 281, Cordova, Wlinois 61242

AERO-CAR Amazing Hovercrall buill sasily with ordinary
Iooks, LEWNmowar engme power. Carmies one man plus., Ho
es, fies lorward, backwnrd. Soeways over Land snow waler.
Complale  consiruction and brochurs.  $9.95
Agro-Projects. Box 5118PM, Climon, Hew Jersey OBB0G,




CBS, RADIO & HAM EQUIPMENT

POLICE Scanners, Baarcal, Regency. HPR, Box 19224,
Denver, C0. B0218.

CB MODIFICATIONS, Comvarsicns. Books, Plans, Mits
Calalog $2. CBCI, Box 31500M, Phoana, A7 85046

NEWL.REFAIR ANY TV_.EASY. Write: Fessarch, fi. 3
Bax 601BH, Colville, WA 83114

CB RADIO Books, Kis, Modificibons, Catalog $1.00
Aetundable. APS, POB 263, Newport, Rl 02840

ELECTRONICS

GOVERNMENT Suplus recoivers, {ransmifiens, Snoope-
scoopers, parts, Catalog 25¢. Meshna, Mahanl Mass.
01508,

SATELLITE ANTEMMA dealarships availabes, Mo experi-
wnce required. Deater cost jor complabe unit &5 low as 5589,
Rt 51385 CALL DAY OR MIGHT 303-574-4588,

EMJOY SATELLITE TELEVISION. Save monay with eagy,
guaranteed. do-f-yoursell anenna planakis. Elachromnc
knowiedge nol necessary. Send $1.00 for calalog. GFI-36,
Baox 9108, Misscula, MT 59807

CAMPERS & TRAILERS —KITS, PLANS

BUILD ¥YOUR OWN - Traved Traier - Filth Whaeder - Molof-
home - Camper - Pckup Cover - Plans - Pafiems - Kits -
Catalog $1 - Glan-L R-V's, 3152PM Rosecrans, Box 756,
Bakilpwar, CA BOT0S

BOATS, OUTBOARDS, TRAILERS, &
KITS

ELECTRONIC EAVESDROPPING DEVICES. Detasds
§1.00, HUNTER, Box 3132, Winsion-Satem, MG 27102

COMPUTERS & SOFTWARE

FRAEE T198-4A Commadore-64. TASA0-coca  TRSO-
MIC10VIC-20 Timen peograms! Send stamps! eZAAEZRA.
Box SZIPMALL, San Diego, B2105.

FREE Business Income, Expensg Flesird when you Crder
HOME COMPUTER INCOME Bookled, 20 Pages. 33.00. Sal-
wiachon guarantes, refurn. money relunded. James Holand.
TEZE Alpne, Sparta, M) 45045

300 AEASONS THAT MAKE THE COMPUTER INDIS-
PEMSABLE i Your Home 53.00. LB Ent., 30 East 42ND 3.,
Roorm BOEM, Mew York, NY 10017

THRAA camirs. Gt yous free catatog of new, aucibng, low
cost softwane. Dynamic. Box 850, Hicksvia, MY, 11801

AMATING Machina Re-nhs Microcompubar Prnter Car-
indges. Frea Dwtails. Zygotron, Box 27, Fremont. Michigan
43412

OVER 300 pc name brand disk progrisms lor Agple IBMPC
sach US38.00 up details US51.00. Reham, P.O. Box 33610,
Sheungwan, Hongkong.

EVINRUDE-MERCURY 19831 Bargams . . . ol szes . . .
Scott McCulloch parta . . . $2. hanokng . . Electra Marine, 810
Marrick Road, Lynbrook. Maw York 11563

FIBERGLASS - RESING - Foams - cloth - epomies - mal -
wic, Factory prices - CATALOGUE $1.00 - [Book "“COM-
PLETE FIBERGLASSING” 3$600) - Cladcrall, 16-P1
Agualana, Tonawands, NY 14150

BOAT PLANS - FRAME KITS - PATTERNS - Hundrwds of
designs - Woad - Fibargiass - Sieel - Saiboats - Powerboats -
Outboards - Canoes - Kayaks - Rowboals - Duckboats -
Daories - Houseboats. Proven methods include mslnuctions
espacialy for amatewrs. Protessional resulls! Mo Lofng!

“Suppees’ - Fasienngs - Fibenglass - Aeains - Gilwes - Books.
Send 5200 for Huge T44-page catalog or $4.00 Airmail.
Inciudes Free ~Boattwlding Supplies” brochure, Investigate
our “Pony-Shield”. Poxy-Gnp” weodepony boatbulding sys-
ferm - Manual - £2.00. GLEN-L MARINE, 5152 Rosecrans,
Box 756MP, Befflowsr, CA BOTDE.

BOAT KITS - 27 vailerabie models - POWER and SAIL -
19°-30°. Molded fberglass hulls and decks come lactory
assemised - wau instal factory supplisd interion. Save hal fac-
bory-buslt cost. Mo expenenca requinsd. Fres 48-page catalog.
Luger, Depl. BC-B4, 3800 Wes! Highway 13, Bumswilla,
Minnasata 55337 612-860-3000.

FREE PROGRAM lishng. new calaiog. Specdy computer
JPR Softwara, P.0O. Box 4155, Winterpark, FL 32793

STEREOD, CASSETTE TAPES, ETC.

THOUSAMNDS OF OLDIES! Hard-to-lind 45rpm bl reconds
trom the last 4 years including pop, couriry, rock, and Soul.
Send £200 for catalog o Amencan P, P.O. Box 68455,
Dept. PM, Los Angeles. CA 90066

TV & VIDEO EQUIPMENT
MOTICE: USE OF CERTAIN ITEMS [N THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

SATELLITE TV Systemns. Do i Yoursedl. High Quality, Low
Cosd. Wrile or Call: ACE, Inc, 330 Virgenia Averuss, Vinton, VA
24179, 703902 TEID.

MAKE BIG MOMNEY IN HOME SATELLITE TELEVISION.,
Ba a Dealer. Eamn £50,000.00 - 57500000 yearly. Send
$3.00 tor vahmbie report. Whoiesale Salele Supply, Box
1044, Lake Oswego, OR. 57034, 503-246-8335.

SATELLITE TELEVISION AMNTEMMAS complets detailed
plant lor home consinection by onyone $5.00. Jansen
Electronscs, P.0. Box 1660, Dundes, Ore. 7115

CABLE Facts INFORMATIVE bockle? tells how modem
cabile sysiams work, Highory, Equipment and Suppliers Lt -
$8.95. ACS, Bax 711PM, Pataskala, OH 43062

SATELLITE SYSTEMS, Build. Save, Details Send Stamps,
bakco Elecironics, Box 31688, Cadillac, Mi 45601

SATELLITE SCHOOL. Learn 1o insiall systems fnom pro-
lessional installafion comparny. Wribe. Lana Systems. Bax
28804, Allanta, GA 30358

SATELLITE TV SYSTEMS: 12 Coniler system with an,
drive, detailed ingnection manual, Tul-year warranty 52365
10 sysiems Wom 51485 Other squipment avaiabée. BAL
Engnesnng, 19208 A.D. Mize, Independance, MO &4057,
B165-T55-1413. Doaler Inquiries Welcame,

BOATKITS - PLANS - PATTEANS - FRAMEPACS -
LARGEST CATALDG - 300 Designs 8" 80" - Prywood Fibes-
glass - Steel - Stnp Flanking - POWERBOATS - Inboards -
Oushomrds - Crusars - Spoetlishers - Hydroplanas - Run-
abouts - Houseboats (KAYAKS CANDES - Largast Selec-
wor) - SAILBOATS - Daysadars - Trailersailers - Multibulls -
FIBERGLASS MATERIALS - Cloth - Rasins - Foam - New
improved - “EPOXYPLUS" - “EPOXYGLUE"- "EPOXY-
SURFACER"- Wood Epowy consbructon - CATALDG $2 00
{54.00 Airmal) - Includes FREE Boatbudder Malerals Brmo-
chure (Bock - “AMATEUR BOATBUILDING™ Fibarglass-Ply-
wood - Wood Epoxy - Steal $6.00) CLARKCRAFT, 167
Agualans. Tonawanda, NY 14150

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BIGGER, More Powerlul Muscles - 1aster!]! Free Bookiat!
Univarsal, Box GE84A, Detrod, Michigan 48240

KUNG-FU Free Lessons. Send $1.00 for Postage, McLisa,
Box 1755, Dept. PME4H, Honohulu, Hiwas SEB0E

FISHING, TACKLE, LURES

CATFISH FORMULA . . . Fool Okt Whiskers. Simple, Guar-
antesd. $2.00. Taico, P.O. Box 165024PM, irvimg, TX
1506

BATTERIES, ALTERMNATORS

BENTRY garwsators with.withoal engine big discourts. LI
Erfemrises, Box 853, Duhivosh, Wisconsin 54502

BATTERY REBUILDING SCHOOL

BATTERY Retuilkthng Tools, instructsons $326.00. Manual

$65.00. Training Avadable. Sun Battery, 10415 98, Salaing,
Florida 33870

ENGINES, MOTORS

MEW Engines For Mowers, Tilers, Elc | . . Fastastic Saw
ings! Hushralad Calaleg - 32.00. {Refundable Firsl Order.)
Discount Engmes, Box 166FM, Ashland, MO B5010.

WHOLESALE ENGINES - mmﬂmm
suppher. 5 HP io 50 H.P. Calalog §1.00. Rotes
P.Q. Boa 230, Duncanvilie, Texas 75138, 214-288-1503

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machines with Walking Feet, com-
plete roady o use—only $480.00. Thompson Modal PW200-
AVAILABLE FROM YOUR LOCAL DEALER, o order direct.
{Masier Charge-Visa). Datha Mg, Inc, P.O. Box 12110,
Lubbock, Taxas TM52—Phone: (B06) T44-6774

UPHOLSTERY Sewng Machee. Full Size, Re-Condi
toned, Commercial Singer: Byl in Walking Fool, Power
Geared Diwve Mahar. Comes with Wefling foot, and eatras.
5270 we Export! Ovder by Master Charge, Visa, Amagricon
Express. or sand $1.50 for brochure and maihng to; Sewing
Mactena Serace Co., 5343 Do 5t, Toleda, Ohia 43815,

MACHINERY, TOOLS & SUPPLIES

HARD To Fnd Light Bulbs. 15.000.00 Types. BuySell
Jelca, PO, Box BT55, Newpon Beach, CA 62858,

SMALL FOUNDRY Fumaces, Supplies. Fres Sboratune
Pyramid Producis, 3736 South Tih Avenue, Phosnin, Angona
B5041

SILVO Hasdware, 168 Page Hand & Power Tool Catalog
$1.00. Depl. PM-4-8, 2205 Richmond St, Philadelpha, PA
19125

BOATBUILDER'S PLANS, Patterns - Kayaks, Canoes,
Saboats, Firogues, Fishng Boals, Duchboats, 40 modids.
Catalog 25¢. Outdoor Sports, Box B71C. Brentwood, TH
amoer

TRAILEA PARTS WHOLESALE Build of repas your awn
sava 50%. 80 page parts cataloeg $2 00 refundabla. Ampos
Comparation, T0 Wast Easy, Bimi Valley, Caldomia 83065

QUEST KIT BDATS Threa models 1o choose rom: 25°_33°,
36, Basic kil prces starl at $5500.00 (25°), $14.600,00 (33},
£19,500.00 (387}, AR hulls complete including deck, headiiner,
stearing, lead keels and diesel engines [Gesel engines
instalied only on 33° and 38°.) Additonal packages avallable
fior intenor, deck hardware and rigging. Difered as complate
hits o you can Buikd n Siages. Wiste: Cluast K Boats for ke

&nd prices, P.0. Box 1030, Alachua, Flovida 32815 or
sand §10.00 jor complete “How To" Cues! manual.

HYDRO DYNAMIC - Buld youw gwn 14-§ moloaat that
snals lowr people, wses 45-85 hp motor and ean tow 3 skier.
Send o Plan. (B-1220-§7.50) P.O. Bax 1074, Radic City
Statian. New York, NY 10101

CAMPING EQUIPMENT & TENTS

BACK SAYER WHEEL BURRO One Whesied Trail Cart.
Simpie Constructon Plans $5.95. L. A C.. 18823 Jim Creak
Rd., Artngion, WA SA323 E

" METAL Cuthng Lathe 38725 Taig, 15048 Procior,
Industry, CA 81748

SURPLUS BOLTS Mostly 10-32 Hax Randarm Langth M4 fo
3 58,00 2 Lb. Lock Muts Mostly 10-32 $8.00 Lb. Postage
Included. Mambco, 16823 Jim Creak Ad., Arington, WA

STEEL, Brass, Aluminumn. Calaleg: $1.00. ME8M, 2719
Fremonl Chicago, IL G0E13

TOOL SETS 40PC Socket Sel Matnc & Inch Y4 & 3w Drive
£7.00, 25 po. Socket Sat ' Drive §17.50. Fioyd Entepeizes,
102 Basswood Drive, Maukin, 5.C. 20662

BRAASS, Steel, Aluminum, Slairkess, Acrylic, Nylon, Taflon
Mo menimumn. Catalog $1.00 (Relundable). METALS, Box
11204, Clayton, MO 63105

BANDSAW BLADES, Ary Size, Frid Merature, King Saw,
ESA1 Tudewaler Deive. Norfolk, Viegania 23508

BELSAW SHARP-ALL OWNERS-Save to 30% on name-
brand whesls, files, belts, pans, Free calaiog. immodiate shig-
meni. Woodmasier. Depd. H29, 2840 Terraoce, Kansas Ciy,
MO 64108, (BOOE21 6651,

STEEL, Auminum, Brass—5Shesl, Bar, Shop
Plans. Wrile: CEl. RR1, Box 163, Cameron, IL 61423,

{Continuad on next page}

POPULAR MECHANICS ® AUGLIST 1984 151



MACHINERY, TOOLS & SUPPLIES

W BLADES arry size SAVE 20.00% EURDFEAN

and Matal Working Machinary. Free Inicamaton.
Sufte B, 16 Shore Road, Palchogue, NY

1
|

FURNITURE PLANS Al Incredibly Low Priced. Free
Catalog Box 5, Monankum, MA 02185

WOODCRAFT PATTERNS, Windmilts, Wishing Weds, Berd
Houses, Feeders, Fhyng Duck, Pheasant, Ouidocr Planters,
Catalog $1.00. Crafers, 11840 US. 27 Mosth, DeWit,
biichigan 48820

HOME CONSTRUCTION & REPAIRS VHS of Bata Sand
$1.00 tor calalog to: Consl Videa Ent, P.O. 34442, San
Artonan, TK TE2ES

ENERGY SAVING

BOOMERANGS! REAL-SIFE PLANS = Two 20, aasily
madeproven desgna. Rush $300 Yours for Fum profl
Boomeranghan, 306F Park, Monros. LA 71201

BEDRAOOM Sat Buill Easy Infic $1.00 Complele Plans
$10.00. Ravsch Fumiture, 4153 Treadway, New Smyma, FL.
AED

WOODEN Toy Pars, Patlerns - Deiads. 50¢. Al's Pine
Worcs, Boa 228, Lake Hopalcong. N.J. DT840

FREE DETAILS Sclar Enargy Dealers Wanted. S0 Mas
Sarvice, Box 583, Opp, Ala. 36467

PREE DETAILS Save 50% On You Elecine Bill. 50 Mail

SOLAR, GREEMMOUSE, AND ENERGY SAVING
PRODUCTS CATALOG!
COMPOMNENTS, Complete Systems. BB pages. 18 sec-
tions, Cur 11th year! Oder from one explinl source — the
ountry's lafgest enedgy Saving mail order housa® Send $1.00
posipaid. Solar Comparation, Depl M, P.O. Bax
237, Manchester, NH 03105

EXTEND tha Lie of Ligh Bulbs -Save Elecinoty-Semple
Instructions $2.50. Singler Associates. PO Box 742
Springlield, OR g7477

INSTANT WATER HEATER L-Byid SASE CAL Bo
1701, Sandord, FI 32772

AIR-COMDITIOMER and power costs slashed 30-50%;
bassmen dahumiddied svmultaneously. Instruchons 3495 11
Tactnology, P.0. Box 2607, Sepulveds, CA 81343

SOLAR & ALTERNATE ENERGY

SOLAR fruit dryar. Matural, EMcaent. Enedgy free. Complale
plans. $6.50. Middie Earth, P.O. Baa 64, Guildiord, Auatraiia
6055

HOME CRAFTSMAN

FIREPLACE PLAMS Completa Plans and Instruelions for a
Working Fireplace 5800 TECH-ED. Box 253, Gledwila
Bation. Gresmwch, Conn. DE830

MAKE WOODEN TOYS-PROJECTS- 1005 plans, kits,
hdrdwood parts {ioy, cral, tumiture)- Catalog $1.00. Cherry
Tree Toys, Belmant, Ohio 43718

PM'S GREAT, NEW MASTER HOME CARE GUIDE. Tha
Iatest and greatest n the Popular Mechanics Master Guide
Saries. Lays out all you need 10 know aboul home repairs,
from basamen! wilsmprooling 10 rood repair. 24 aminebed,
wipe-clean shesis on 12 stand-up, hang-up boards. 150
charts and lustrabons. Properly used. 4 can save hiisands
of doiars. $4.95 + 50¢ o cover postage and handling PR
Master Homa Came Guide. (B-1701], Radic City Sta., New
Work, WY, 10901,

WOOD, WOODWORKING

DAY YOUR OWN LUMBER Economecal Build-R-¥ourses
Fal Wrde for Free Detads. Ebac. E726 East 33
Inchanapohs, ndigna 46226

FREE Brochure Uinigua lkems Foar The Woodcrattsman. Box
133. Marth Attlebaro, MA. 02761

FREE catalog! . . - Toymakng, «eneenng, canng Suppes
Furnvlune plans, woodworkers' books, dowsls, Buttons, spin-
dies, shakér pegs, mug pegs, candle cups. Hurry! Mogan,
POiM11, 1123 Bandstown, Lowsville, Mentucky 40204,

BEAUTIFUL AND EASY WIPE-ONM WOOD FINISHING
waplaned in FREE wood finisheng guide and producis catalog
Genrora! Finighes, Box 14363P, Miwaukee, Wisconsin
53214

HOME BUILDING & REMODELING

CARPET ary wom jor $8000. Send 5500 o Wilkine
Carpeds, P, 12 Box 2554, Winsion-Salem, NC. 27107

PLASTICS

BODY PUTTY TEXTBOOK. Make your own. 100 polyester,
epaxy. urehane indusinal icemulas. Complete instructions, 68
pages $10.00 pp. Datails koa. Wills, 32776 Via del Venado,
Valley Center. CA. 92082

CASTOLITE Liqusd Plashcs. Crysts clear, colors, For cast:
g, wenibadding, coating, ibarglassing: n ndusiry, laborato-
ries, craf work. Feprodsce your designs with cur mokd
maedals Catalog $1.00. CASTOLITE, Dept. B4K/PM, Box
391, Woodsiock. 1L G098

AlR MIN

REBUILD Relrgeratnr and Air Condilionng Compressors.
New Patented Process, For slemation, send 5200 To:
KIN-DO-CO , 2623 W, Chicago, Sprngheld, MO 85803

DO IT YOURSELF

3 PHASE MACHINES mun on si
ievgyu? il Ferm %200, Fulton Electric,
Orem, LNah 84058

phase powar, Cata:
BTE South Main Strael,

CYPRESS CLOCK KITS Compisie, sxcepl batery. Knee
shce. aighd [o fourtesn inches, apovoximabely one nch thick,
raady o finsh and assemble $14.00 plus $1.00 handling
Chack. money omder. Wegwoods, P.0O. Box 1416, Delray
Baeach, FL 33447

TV DISQUIETING? Install Earphones or use other Devicas.
instructions, %100  Centraland, 3608  Woodbury,
Incdepisndencs, MO B4055

1600 CATALOGS Every Subjact imagenabie!!! Mary
FREE! Directory $4 00, Catalogs Galore, T814-L Spanglield
Villaga, Sprngheld, VA 22152

WOODEN Toys are batter. List of Plans §1.00. LS, Cumen-
oy only. Woodbuichar's Toys. Box 514, Laeslie, Michigan
43251

UPHOLSTERING SUPPUES $£100 for Pncas. Vanaty
Prodwets. Box 586P, Lathrup Village, Mach. 4B0TE-05848

GMMMTMDF?DURSHAHHS Mow
awdilable from: Linden Publishing. 3845 N, Blacksions,
Fresna, CA 93726, Repnm of 1954 edibon. Paper. 108 pp.
$8.60 ppd

LUMBER Suppher Hardwoods Write: Mabnbach s, Ploule
#1, Box 169, Goodman, MD B4BA3

35 WOODEN TOY PATTERNS - Cars, Trucks. Train, far
planes, Earthmovers - Only 5500 - FRANKS, 120222
Becond, Booneville, WS 30825

OVER 75 PATTERMS! Empoy Making Frofable Wooden
Gifs, Toys, Howsehold Accessores. PLUS “Shop Secrats™
Only §5.00. Accents [P-84), Box 262 Danvers. MA 01523

MUSIC BOX WORKS 700 Tunes. Free List Mussc Box
Workd, Dept. MB., Avon, NJ 07717

WOODEM Toy Parts and Pattarns, Fun With Wood Calalog
$1.00. Howard Co., Dept PM, Box 442, New Amany, IN
47150

UNFIMISHED picture frame mouldng Factory closeow
50M% discount. 200 stylas. Wnte: Jlaps. 126-PF Sevanth Morth,
Hopiins, MM 55343

WORLD'S LARGEST CATALOG?T Three pounds 704
pages. Every Tooi, Supply, Machina magimable $5.00.
Asfundable. McKibgan, PM-884, Johnson City, Mew York
13780

FAVORITE WOOD TOYS, Patterns, Parts. Wheals, Cala-
log 51, Toys And Joys, Box B28M, Lyndon, Wash 88264

BATTERY CLOCK MOVEMEMNTS. Baiow wholesals
prices. Best Cuality Calalog $1.00 (refundable). Yankes, Box
26, Thompson, Connecticul DB2TT

CATALDO FULL-SIZE FURMITURE PLANS — 5200
Refunded with st order. Traditonal, Eadly Amencan, over
170! Fumiture Designs, 1425 Sherman, Dept CP-84,
Evansion, Hhnois G201
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PLANS, BLUEPRINTS, PROJECTS

OCEAMSPACE Deagn Mews Send 33Copy to. 19327
Morhampion Dnive, Saraloga. CA 85070

GDANSK CHESS, High-tech style peces assembled irom
eipcincal hardware, Plans 52 00, Architext. t South Partiand
Ave , Brooklyn, MY, 11217

PVC DOME GYM SET FIRST in the WORLD. LEARN PAT-
ENTABLE CONSTRUCTION METHOD. PLANS oflered by
INVENTOR 3500 Hardng, PM. 2105 Timberine Cacla,
Copus Chnsti, TB410

WATERBEDS! Prans and Accessory Calalogus $1.00.
Wlereds, 12104 T Sireet, Vancouwer, Wil S8681

ELECTROPLATING. Complate amateurs fesibook. Al
medals Einctroplaie melalic nenmetallic iems $11,95 Detaila
free. Trogee, Bax 35-P1. Palm Bay, Florida 32908

ELECTROPLATING CHEMICALS Soid by the Pound. Pro-
fussignal Grace. Lst - §1.00. Electroplabers Supply, Box
J8AB, Shady, MY 124T%

CENTRAL VAC UM SYSTEM. Powerhouse with 2 molors,
Easy nstadabon, Detaded natruclions. Whoesale Prices,
Vacu-lean. P.O Box 8870, Rxchmond, YA 23225
(B04)-2TE-0289 Collect

PAINTING - STAINING - WALLPAPERING, Handbook
Written By A Conbractor For Momeowntrs. 5405 Kress
Contractng, Box 404, Givsoma. PA. 15044

FOR THE HOME

FLIES! MOSQUITOS! You CAM Control Them. $3. NDE,
POB 1068, WA, Clemans. M1 48045-1063

LEVOLOR RIVIERA Mini-Blinds & Vercals, Wood Blinds:
Sh-60eoff. MC & Visa, Color Samples $1.00. Blnd Dezigns:
Box 241576, Memphis, TH 38724-15T6 1-800-238-3460- 458
(Toweh-Tone Only)

WOODGRAIN STEEL DOORS - Experenca The easy and
reahEt woodgran beauty with the Old Masters Waodgraning
Kil. imlormation wrde: Mastsr Products, Boa 2T4PM. Orange:
City, |4 51041,

COMPUTER DESK— Buid youl gwn Ihree-pece cormpular
Blatan. This stabe-of-ha-an dash & bolh stylish and eMioent
and cannat be bought anywhana else. |pl-1828-56.85)

DESK FOR HOMEOFFICE ELECTRONICE—Build you
own Iwo-peece desk, melching bookcase and slorage anea
Make your offce up-io-daie in laskson. (PL-1818-
55.95). Send Crder To: PO Box 1014, Radie City Staton,
Mew Yark, NY 10101

ATTENTION Do-#i-vourseilers! | can saws you money o
the high cosl of plemiing mpars. For mone mlormation on
how you can e i yoursell and save. send 52.00 check o
maney order to. Plumbing By Mail, P.O. Box 34291, Houstod,
Texas TT234,

DISCOUNT CATALONG: Chasnsaws, Thiee-Wheals Log
sphfiers, Molorcychks, Snowmobile, Small Engine. parts,
accessoies ($1.00). Mandaciure's Supply, Box 157-Ps,
Darchasier, Wi 54425

POTTERY KILM Local Matenats, Propand Fired. Inexpen-
sve EABY To Buid, Prans $10.00. P.O. 7487, Wanter Hawvan,
Flonda 33883,

TRAILERE! Horsa, siock, uhlity. etc. Wrile for informabon.
Pride Traser Plans, 41983 Hoiden Creak. Sprnglield, OR
@T47E

[Continued on next paga)



DO IT YOURSELF
(Continued from preceding page)

MNEW Electrome Lock Plans. Use anywhers. Pushbution
code . . . MO KEYS! . . . Fast. Simpla, Phobo lustrated ban-
el §7.00. OmniSearch Labs. Box 5044, Ormand Baach,
Flonda 32074

UPHOLSTERY AND CAMING Supphes. Catalsg £1.25
{Refundabla). Jack's Liphoistery and Caning Supplies, Dept.
PM, OSwego, |l B543,

BAVE on parts of Lawnmowers, Minibikes, Karts, Ghain-
saws, Small Engmnes. THOUSANDS OF PARTS. Send $3.00
For Catalog. Sav-On-Parts, P.O. Box 231, Sosmarville, Mass
2145

MODELS, MODELS SUPPLIES

EI-W:" Box 7185, Monigomeny, AL 35107,

FIRING CIVIL WAR Model CANMON Plans: Calalog §1.00
Gregn— PMESS, Box 832, Shalimar, Fla. 32579

TOY SOLDIERS Metad - AR Penods 99 cents, up Calslog
U.5. War Garmas Military Acadermy, Post Bax 105, West Poent,
ew York 10996

TOYS. GAMES, KITES, Flum’u
NOVELTIES

1400
Imaginabla
4930,

fmied and Described, Sounses kor Everything
00, Masteriog, Box B78-F, Fairfax. CA

COMPLETE In-Ground Swmming Pood Kis rom 5169500
Frea Brochure and Price List. Bumett, 8501 Bunkerhifl, North
Litthe Aock, Arkansas T2116

UPHOLSTER your own car seats, for under S20.00! s
Emsy, with owr fully usiroted gusde, 5350, Hoegel
Publicatrons, Box 380L), Buftals, NY. 14215

TELEPHOME wining bookdat - $3. Jim Muliinix, Fie 1, Altia,
WA 52531

MOVING SURVIVAL GUIDE. Move yoursell and save mon-
wy, troubles. Professional mover gives step-by-shep deactons
with iHustrations. 13 Chapless fo laciitate moving. $5.00 post-
paid. Covenanar Press, Depl. P12, Cedanilie, Mi 48715

CARRIAGE HOUSE—Backyard buiidng doubles 85 a stor-
age structine and chilkifen's bunkhouss, Two-siones, measar-
ing B = 12'. A covered walkway adds 21, 4in. mone space to
the top Boor, Ouwr plans also show you how 10 squip @ as &
workshop or an office. Send tor plans. (B-1277, ore set $3 85,
B-127TA. bwo sats §5 49) PO, Box 1014, Radis Caty Stabon,
e Yok, NY 10101

DA. SUMP: Standby basemen] sumg pump! Waker pow-
#riad! Na hattenes of slectncty. Helps prolect agains! power,
morral pump failures. DEPENDABLE ECOMOMICAL Mamu-
al — 52995 Box 4856, Oak Brook, IL BOS21, ViaMO
BO0-621-D660

BATTERY Case Repair. Details £2 00. Bafery Repar, fie.
2, Marsthon. W1 54448

REPRODUCTION MOLDS

LEAD SOLDMMER MOLDS. Scarce Cwil, WWI, Cannon
Fartasy. lliugirated Brochure 51.00 [Retundahie) Dunkens,
Cabvert, TX T7837

ARTS, CRAFTS, SUPPLIES

“GETTING Stared o Stained Giass™ £1.00. Whiemore,
Box 2085T, Hanoves, Mass. 02335,

LEATHERCRAFT Supplies Cﬂﬂﬂﬂ $1.00 (refundable),
Crafet-LS, 1008 TEN, Sheman, TX. 75080

STAINED GLASS SUPPLIES Comglete Calatog 52 00 (-
fundable). Sunshine Glassworks, 3650 Harem, Depd CT,
Bufalo, NY 14215

COLOR catalog of minsatures, dollhousas, hurnibiee acces-
sorigs buikling supphes Sand $2.00 - Jan's Smal World, 139
Moore, Bilings, MT 50102

CLOCK CRAFTERS precision fuarz movemaents, seiacied
winds highast guality, lowest proes. Catsiog: Time Sourcs,
Bhax B44P1, Munda, MUY, 14517

WOODEN PUZZLES Threa Dimensional, Hanomade, Cat-
alogue 51.00. Gaby Games. Bow 9037, Jerusalem, |sram
1080

MAGIC TRICKS, JOKES,
VENTRILOQUISM

VENTRILOOQUIST DUMMY. Plans 5550, Brantey, 8415
Lorraing Drive, Strangsville, Ofeg 44138

LEARN VENTRILOQUISM! Guararead instruction, Sup-
plies, DUMBIES, infoemation Free! Maher, Box 420-PM,
Lettieton, Codorato BO1EQ

BEST Buy 1558 Fipox Shoet #1075 MNH Just $2.00. Free
st accompany. Manesquan Stamg, 26 Broad, Manasquin,

50 YEARS Ol fifean diflerem United States, over fifty
years old—25z wih approvals. Jaxon, Box C11-P, Hew
Rocheile, New York 10804

GREAT Gt iree wath 181 purchase—fne United Stabes
approvals and want list senice. Send | 15¢ lor handling. The
Stamg Boutique, P.O. Box 458, Madison, M 07940

BREATHTAKING Beautiful, 50 Difterent mint Monaco pic-
torials commemanatived only §1.50 with mint compltie sai
mpprovais. Pagada, Box 132F, Sodney, Ohio 45365,

OLD US Slamps on Approval. Cheader, Bax 153550,
Prdadelphia, P 19111,

FREE - L. 5. Dsscount Catalogue. Shelron, Box S4TB, Mosth
Miami, Fla. 33161

WORLD Wide Stamps mounbed in books on approval 2¢
ardd up. TRUST STAMP COMPANY, F.O. Box 100-P,
Jamaica, NUY. 11435

50 DIFFERENT Oid U5, Detwoun 1861 and 1935 - $1.00
Ed Ricush, 423 Shepard, Mansheld, Ohia 44807,

BARGAN 100 World-wite Stamps 25¢. Ouality Approvals.
A. Parker, Box 143, West Brookhald, MA 01585

35 DIFFERENT Oid LS. FRevenue Stamps §1.000
Wenchester Stamgs, Boa 3592, Manshild, Dhio 44507

FREE! Worlds Leading Mowelty Catalog. 1600 Jokas,
Trachs, Science, Spons, Hobimes, Johnson-Smish, C-6013, ML
Clamans, Ml 48043

HOEBBIES & COLLECTIONS

FASCINATING LIVE STEAM MODELS! ‘Roadsier”
$147.95, "Sieam Roller” $100.85. “Traclor” $109.95, “En-
gine” §30.50. Complate " Locomotwe Sat™ $230 85 Postpad.
Colored Booklel, pnces. §$1.00 refundable.  Diamond
Enterprises, Box 537, Alexandria Bay, NY 13607

TOY SOLDNER MOLDS. Make mistary, chirss, medieval fig-
wres, Prolitabie - fun! Free informstion. Castngs, P.O. Box
J4E2-PM, Longeood, FL 32750,

MILITARY Medals Catalogue 50 Yearly
$4.50. Vernon, Box 1387PM, Baldwsn, MY 11510-1387

HAD wir sowwenes. FREE ustiralbd catalog Dela, Box
A224P5, Honoluhy, Hawaii 96820

FLAGS - Historic, Stabe, Workd Mahons, U.5., Etc. Coliact
All 50 Zatew And Terriiones. Catalog $2.00. Broward Flag,
P.0. Box BSEIPM, Ashewlie, NC 28814

DECALS, EHBLEH!I PATCHES
CUSTOM -made cioisonnes, decils, paiches, Tashon jow-
elery & mail your deskin guanily 1o: Shayes Copoason
LTD., P.O. Box 43-96 Taipei, Tawan

SAVE Big, Buy Paiches, Decals, Pins & Caps Factory
Dwiect. Free Calalog. Free Pncing. Easterm Embiem Co., Bax
B28-PM, Union City, N.J. 07087

GUARAMNTEED Lowest Emblemn Prices! Free Catalogus,
Spdri, G1P June, NYC 10014, (212) 989-0009

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

ARROWHEADS $16.50 dog. Secnal's toentihcaton Guide
5681 ppd. Anmitacts st 40e Secnst's, Deerbald, MO,
G4AT41

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

BIGH Prntng - Easy medhad. Free catalogue. Kautmann
Company, Carntertown, Misaouri 65023

CARTOON for Fun and Money!" Free booklet!!! Caroons,
Box 406144, Dedrod, Michigan 48240

ORMGINAL HAND MADE Mexican Aflec loois 4215
Ench Decoralive or Colecton. 5t of 6, $19.95. Latinirade,
P.0. Bax 4580, McABan, Texas TRS01

FREE Lisf %o Senous Colleciors, 30000 inchan Arlifacts,
Pots, Spears, Axes. Slate, Beadwork. Caddo Trading. Box
659, Murfreasbono, AR 71388

MODERAM Carooning taught by mad. Write for free bro-
chure. Cartoongrama, Box 263-10%, Brankord, Cofin. 06405

CAATOONINGPERSOMAL TUTORING-Lesson. $2.00.
Graphics, 108 Wampum_ Lake Kiowa, Texas 76240

35 LESSON cowrse. Cardoonists Maginne,
Goth $4.00. Hartman, Box 30387, Lincoin, Mebraska
GREO3-0367

SIGN PAINTING BOOKS-—compieta e
Publishing, 3840C Wast Pine, 51 Lous, MO 83108

Marharood

STAMP COLLECTING

FREE! Interesting workiwaie stamp midure, White, Box
241664, indianapalis, IN 46224

FREE Btish Commorsealit.  Worldwids  Approvils.
Viollaman, Box 71829, Los Angedes. Calil. 50071

1,000 DFFERENT WORLD + 100 DIFFERENT MONGO-
LIAN BEAUTIES $3.00. Artractive approvals (pcionals), Can-
ool sehvice anytime. ADULTS OMLY. Gouge, Box 132085,
Elizataiiion, Tennestse ITE43

FREE Surpese Collection with approvals. Gould, Box 2130,
Petaluma. CA 84953

EXOTIC ANIMALS 25 Workdwade Approvals, Baned, B525
Morth Lamar, Suite 185, Austin, Texas T8TS]

FREE Bargain U5, Canada 40 Pyg. List. Request L
Mew Bsue Buliebnd. Brooks, Box B2, Brookiyn, N Y. 11220

300 Worldwide 50¢ o approval applicants. Send Inday. J.
MARTM, P.OB. 245 Hew York, MY 10023

72 DIFFERENT L5 10¢, Approwals, Abum Senace,
Soledad 6, Call. 93950-0333

PENNY Siamp approvals. Huglrﬂau Catalog. Klostés,
17902 Markles Dr, Jamul, C4 82035

WOW! 50 Al Different Germany-25¢) Super coliection o
Hhigh Values, Free Big Catalog. Also line starngs Irem our
approval serica, Bly what you ike. Fistum balance prompithy!
Send 25¢ today! Thank you. Jamestown Slamp Co., Depl
AB4 PML Jamestown. NY 14701

FREE! Big Bargain Catalog - Mew Edhon ksting thousands
of bargaing inciuding US. & B.NA stamps, packets, albums.
accessones and supplies. Alsa fne starmps Irom our approval
service. Buy only whal you like. Rehwn batance prompihy!
Thank you, Jamestown Siamp Co. Depl E B4 PML
Jameslown, NY 14701

FREE 100 Wordwide with Beauths  Approvals
Washingion, Bax 33977-F, Washingion, DC 20033,

100 Chilerant LS. 25c. Approvdls. Bradiey, Box 425P.
Migiathian, VA 23113

LB 30 meni rommemorabves §1.001 Approvals. Gordon
Dianvison, Comtoooodk, M.H. (229

“INVERTED ERRQR™ + 100 Deflerenl United Stales, 50
with appeovals Luray, P.O. Box 7088 Siver Sping, MD
20807

FREE 100 Canata with request of Word Wite Approvals,
Brners, P.O. Box 5807, San Maieo, Call. 34407

“WHOLESALE" U5 - Forssgn Proehs! and calaiog Free!
Evisrylhing Guiraniedd. No Apgrovals. Sehneidar, Bax 1340,
Girand Rapids, Michigan 43501

200 WORLOWIDE SDg when requesiing ow pmosd lofegn
aprrovals.  Siewart Hend, Bom 23960, Bemingham, WA
BE22T

FREE U.5. Mnt Sat. Approvals. Hilgebrand, Box 4867,
Santa Clara, Californsa 85054

101 Large Poionals 50 when requesting
approvais, Banal, F.0. Box 210244, Dallis, 1'1?52‘11

25 IFFERENT older LS. 108 with spgrovais HI.IIEd Bcl
51, Defiance, Ohio 43512

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Warded Free Recording Publishing,
Bmuhm-p Music Producbons, Box T438PMW, Sarssola, FL

FﬂHSnmm&mM!Tnpm&m
23505P%, Mashvile, TH. 37202
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MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDION Top Brands. Congovox. Bury Direct. Tremen-
dous Discounts. Trades accepted. Free beochune PM,
Accondion-0-Fama, 16 Wesi 198h Streel. New Yo, NY
1001

PIANOS, PLAYERS, PUMP ORGAMNS. Asbuld and repair
of “How-To" books. $2.00 {refundable). Yestal Press,
Westal 11, Maw York 13050

POEMS Sat To Music. Mashwile Music Productions, Box
40000 P, Nashelle, Tennosses J7T204.

ACCORDIONS, MEW USED. Elecinc, slactronic, Cordo-
woms, concertnas. Bution, Bomes. Hohners We Buy, Sell,
Trade, Exchangs, Repair, Tune, 50 Years Expensnce. If Deak-
w5 Unavadable, Call or Wite for Brochunes. CABTIGLIONE
ACCORDION, 12844 E. 7 Mila, Debtrod. M 4BXS.
MI-52T-15685

ELECTRIFY Prayor Pisnos, Pump Ongans Cuickly. inex-
pansvely with Lee Sident Swttion Unils. Wibe: Lee Music. PO
Box J08F, Cubwer, Oregon 97734

INTERMATIONAL Viclin Company, Lid., Citadog For Mak-
ars, Reparers of Sinnged Instruments, rgoried Tonewood,
Tools, Vamishes, Pars, Accessones, Snngs, Cases Fine
Ewopean Instruments, Bows. Assemible Yoursel Carved Vio-
lin Kit. Catalog $1.00, Includes 10% Discoun! Cetilicale
Depl GH, 4028 W. Bevedere Ava., Balimone, WD 21315

FREE Catalog! Kits and Compeeted. Harpsichorngs, Ham-
mersd and Appatschian dulcemers. guiars, banos, mando-
ling. Hughes Dulcemars, 4418 West Collax, PM, Denver, Colo.
B0,

SAVE, Complete Catalog, Musical Accessones, Stings,
Microphones, Percusaion, abc. §1.00. Super Save Music, Box
944, Morganiown, N.C. 28655

GUITAR BUILDERS— hard-to-ing quality supplies at
great prices. Send §1.00 lor catalog. Stewart-MacDonald, Box
900H, Athens, Onio 45701

SELF IMPROVEMENT

SECRETS (M The Rich $300. Paferson. Box M7,
Roseburg, Ore. 97470

HIGH SCHOOL DIPLOMA AT HOME. HO CLASSES. Low
ot Indgemahon FREE. Call toll frse 1-800-228- 5600 or write:
Asmegrican School, Depl. # 30845, 50 E 58th 5. Chicago, L.
a7

UNIVERSITY DEGREES BY MAIL. Accreddsd, econom-
cal, fast Bachelor's. Masters, Doctorates. Or. John Bear,
PO Box 11447PME, Manna dal Rey, Ga 90295

START AN EXCITING CAREER AS A MOTORCYCLE
MECHAMIC. Study At Home or resident schood, Nalicnally
accredited Federal Guarantesed Studeni Loans & Grants
avaiabhe, Wiite: AMS, Dept PM, 10025 Shoemaser, Sarla
Fe Springs, Ca S0670 or call ree 1-B00-423-4678, Caldomia
Rosidents. call collect 213944013

REISCH WORLD WIDE COLLEGE OF AUCTIONEER-
ING, INC. The arigenal - 50 yrs. - Waekd s lergesl? Term soon.
Approved lor, VA Free Calakg. S15-423-5242 Col. Gordon
E Tayior, P. O. Box 949, Dept. 19, Mason City, lowa 50401

EMPLOYMENT INFORMATION

HUNDREDS of Oversaat Empioyers CAN ba interested m
¥YOU - For Listings send $10.00. “GOAL" 22 Wren, New
Braunipls. TX TH130

WORK Cwerseas  $20,000-360.000 opporfunifies! For
miormaton Cad 31 7-B30-1712 Ext 24

RIVERBOATSE - Tugs §15000-360,000 Expenses pasd.
Waork month. Home month. Expefience unnecessary, AR
waler-ways includmg Ataska. Hawaii. Free repon. Sand stamg
envelops. Manne Emplioyment, Box 207, Ceniral, ndiana,
470

SECRAETS To Job Intervewing $3.00. Jobs Today, 21
Fermwood Foad, Monigomary. 1L 60538

HELP WANTED

PREPARE to petter handie your Dusiness, polical and
50cial opporiumndes. The Blackstone School ol Law has mel
the law traming demand lor almoes! a cenbury. Infoemabon:
P.Cx Box 790506, Datas. Texas 75T

DEGREE Programs OH-Cirmpus Cuasty for Coblorria Bar
Regstered Law School  Bachelon-basters-Doclorale
Bausiness, Engineering. Fubbc Adrmimsiration and Heath Sar-
vice Managemen]. Authonzed wilh Caldorma Department of
Education. Credid for wark & Ule axpenence - Southiand
Unrearaity, M. Craig Ave., Dept. M-8, Pasadena. CA 81107,
Tol-fres, BO0-423-4530. CA lolbree, BO0-362-T052, local
B18-T95-5558

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING .Job Expersnce, Educahon, Achevemant Fast,
Inexpensve. Call (614-863-1791). Or Wrte: Boax 13151-Ta,
Cotumbus, OH 43213

BELL'S BUILDING MAINTEMANCE SCHOOL. Detals.
PO Bax 17095, Kansas City, MO 64132

BE A PARALEGAL - Handle Your Own Legal Alairs
Accreited Aftornay Instructon. Home Study. FREE CATA-
LOG. Southern Career Insbtube. Drawer 84PW-2158, Boca
Aalon, FL 33427 (305) 368-2522

EDUCATION & INSTRUCTIONS

“JET'GAS TURBINE CAREERS!" Hormestudy oourses —
theory, mambanance, owerhad -—— Establishes 1957,
AMERICAN JET SCHOOL. Depanment FM-3. Daby.
Montana 59829 (408) 345-2900

LEARN Asteep or awake, Feconss, apes, agquipmient! Free
catalog! Drawar PM-400. Rudoso, New Mexcs BE345

DETECTIVE Prolesscon, Easy home study. free be-tack o
lnpel pin, cermlicate. fulure, Professonal invesligalors Traimng
School, Dept. CP, P.O. Box 41258, Los Angeles. CA 90041

LEARM Sgreeng Machne repasing. A proliable Trade Easy
o keam Free details. Sewing Center, 1687 FR. Rochaeile. GA
31079,

EXTENSION And Posi-Graduete Awands in Phidosophy
A, Science. Batanc, Medicing, Homeopathy. Aadomcs. and
ofhers. 30 subsects Cumcular frps (armail $1.00 rebundabile)
Respatrar, Sussex College of Techmology, Haghlield, Danshill,
Sussex, England

RADESTHESIA, Radonics. Dowsing E.5.P. Courses and
Equipmant lNustrated Catalog §1 00 {retundabin) Established
27 years Depl. PM A, Bruce Copen. Hghlaid Danshill,
Sussen, England RHIT TEX.

LOCKSMITHING, Universal School of Master., Comaapon-
gance and Shop Trawning. Box 214652PM. Sacramenta, CA
A

FREE 120 page Career Opporiunites Gusde - shows hdw o
train al home fof top paying jobs. Granton Instdute, 2614
Adelaide Sirest West. Toronto. Canada MSH 1¥3

UNIVERSITY DEGREES By Mal. Accredded Hachelors,
Magiers, PhD's. Free Facls Revealed Coreers-PMB. Bax
ATORAE. Tulsa, OK T4147.

AUTOSUGGESTION. Sleag-|Earnmg headguartars'
Tapes, records, books, Gigantic catalog free. Ressarch
Aszociation, Bow 24PM, Olympia, Washington B8501

FREE CATALDG—LEARN AUCTIONEERING! Mashwilke
Auction School, 233 E. Ganes 51.. Box 180, Depastment 2,
Lawrancetung, TH 38454
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EARN 5800 + WEEN! Gat your F C.C. Commercial Radio-
talephone License” - Fasi, inexpensive! Electroncs Home
Sudy. Free delads, Command, D103 Box 2223, San
Francsoo, 94126

LOCKEMITHING. Free book. Locksmithing nstfute, Degt.
J0-084, Litte Fa®s. NJ 07424

FULL, Pan Teme Business n Flea Marketing Learn how!
SASE The Cronkde Manuscripts. Box B33, Coos Bay,
CQragon BT420

DETECTIWE TRAINING HEADQUARTERS: For Home-
study Edwcation That Works. Excting. Easily Leamed Cas-
safte  Courses. Owioma Free Delads.  OGLOBAL
INVESTIGATION, Bax 191PM. Hanover, MA 02338

EARN MORE MONEY Bacome a Quaity Comrol Rigsabilty
Specialisl. Send bor indormabon: ETTS, 0. Ban 1040,
Bloambimid, M.J 070G

FREE Iniwrnabon Fes Esale  Appraisal  Coliege.
inbirriational Collegs Reaal Extale Apprasal, P.0. Box 1535,
Columixa. TH 38401

PIANO TUMING PAYS - Pano lumng - Elsciionic organ
sarvicing. Leamed easily al home. Free booklel. Nies Bryan
Sehool. P.0O. Box 20153, Sacraments. CA 85820

UNIVERBITY Degrees! Economicad home study lor Bache-
lor's. Masiers, Doclosaln. Prestgious facully counsels for
mdependen sudy and life experences cridits. Free gros! -
Fichard Crewa, M.O. (Harvard], Fresdeat, Columbia Pacilic
Unevaraity. 1415 Third Streed. Sute FEDE, San Ralsel, CA
WB01. Todl Free BOD227-1617. Ext. 480; Calilorsa
BOO TT2-3545, Ex, 480,

SCHOOLS

WHY MOT INVESTIGATE COMMERCIAL DEEP SEA DIV-
ING AS YOUR CAREERT Our Graduates are working wirkd-
wilhe masng excelant money . Send 5200 lor catakog contain-
e descipaures, credentisls, cowse outne, employmen sta-
tistecs, instrucior, quekfcatsons, progress standands, linancial
assistance 1o; Divers nstiute of Technology, Inc, PO, Box
TOA1Z, Depl PM, Seanle, WA 88107

AUSTRALLA WANTS YOU! Joba! Beg Pay! Transportaton!
Mewes Hancibook m— S2.00. AUSTRALIAN
INTEARNATIONAL, Box "9107-AH. WASHINGTOM, DC
20036,

OVERSEAS Employment . . . 320,000 - $60.000 + . Free
Rapoet! Empioyment, Bax 19760-AH, indianapoks, indiana
45218,

INVENTORS! IDEAS HAVE VALUE! Ever think of #n idea,
lpegel @ and see it |aler on e market? Many people don't
lorget. act quickly and ame rewarded by American indusary.
Winta cown your idea! We offer frae disciosure registration and
mihial consuitakion regarding your ea's polental walue. Cal
or widie wilhout delay for your frea information package.
AMERICAN INVENTORS CORPORATION, 82 Broad Streed,
Deapl. PM. Westfasld, MA 01086, (413)588-3753, A Fes Basad
Markebng Comparry. Ofces Coasi 1o Comsl

PATENT IT ECONDMICALLY! Free Doiads. N, Raner,
2008 Fandulac, Rchmond, VA 23229

NOMPROFIT Foundation heips invantors. ‘Widest range of
servaces. Frow recording fpems. Free evaluaton. Alidisdes
Invesntors Foundation, 501-B lowa. Colorado Springs, CO
ana0a, Or Call 1-800-525-5885

AEGISTERED PATENT ATTORMEY Washington D.C.
Subiet. Donald A Ketllestrings, 414 Hungerord Deive,
Rochyille, Maryland 20850

INVENTION SERVICES: Dovalopment Assistance, Prolo-
tomng, Marketing by professional scantists. Wi lor siorma-
liary iberalorg. FREE wtial svahsabon, Keehe, Kolasa, Galea,
Dhakss and Associdles, Box 259, Ropevite, Michegan
48066

PATENT AND DEVELOP Your inventon. Fegaisred
Patent Agiend and Licersed Prolessonal Enginesr, Send for
FREE PATENT INFORMATION Every Irventor Should Have
Fichard L Miler, Woolwonh Buskding, 233 Broadwiry, Suite
IE12-M, Mew York, MY 10007, (212) 267-5252.

INVENTORS: I you have an immntion for sale o icense,
writi lar free Bodkbet axplisming Pow wi S help pou. Kiddher
Sates Corp.. C-5-F1. Fremond, Ohes 43420

PROTECT YOUR INVENTIONS AND TRADEMARKS
Regaiered Palan Atcmey. FREE Praliminany Review, Box
JU2PM, Millwood, WY 10548

MILLIONE PART TIME on new ideas? Yes you can. Find
QA" Thiy may be palentable. Inveniors bookiet, ‘A8 Aboul
Paentng’ 55 Mew liea Books, Boa 4785, Pocaledo. 1D
BR205

PROTECT Youw Ivwenbon. Regsiered Pater Atormey.
Marry Years Expanance, ail Fiaids, indindual inventor's Prob-
lems  Gewn Special Consderation. Very FReasonabls
Chargas. Write lor Free informaton. Paul M, Gallagher. 2530
Crawlard Ave., Evansion, lllinois S0

INVENTIONS WANTED

EARN ROYALTIES. MUPRODUX INTERMATIOMAL,
1377 K. W 147, WASHINGTOMN, DC 20008

LEARN how b3 ofler your swenbon for sale o koense, Frese
bookle! outhnes procedures, royally rales, reguirements
Kessher Sales Comporation, C-5-0W, Fremont, Ohio 43430



REAL ESTATE & FARMS

NEW! FREE! FALL-HOLIDAY CATALOG! 258 pages:
ower 5400 properbes, 2300 pictures! Values in every type of
real estate, many cwner linanced! From 500 offices in 43
states. Gt wour FREE copy NOW! STROUT REALTY, Plaza
Towers, Dapt. 5800, Springfeld, MO 65804, Call toll free:
1-800-54 1-4266,

REAL ESTATE FOR SALE 500 offices . . . 45 siates!
30000 listings on compuber, 16,000 under §50,000! Free
primtouts & regonsl cetalogs! UNITED FARM AGENCY,
B12-PM Wesl 4Tth, Karsas Ciay, MO 84112 Ph
1-B00-821-2588; in Mo, 1-800-892-5785,

CANADIAN Coumiry Propedies. Ouwr 88th year. Terms
avarabia, arrmailed $1.00. Dignam Carporation.
Sune 496, 85 Bloor East, Tororo, Omlana M4W 1B5.

OPPORTUNITY Seskors Mames-Free SamplaBrochure.
Verhure-PM, Bax 138, Rivara, AZ BE442

MAHLIMNG LISTS—POWER-PACKED, Computerized 1o
speciad interasls. SASE too CORMELL, Amberlands. 5L,
Crofon-0n Hugson, NY 10520

MAILORDER BUYERS LISTS! All categores. Compauter-
izad in Zip Code ordes. Guarantesd Deliverablel Details
$1.00. Gregg Barnard, T18 West Piger, Foseburg. OR
ar4T0.

MAILORDER BUYERS! ALL CATEGORIES. Compuber-
ized i ZIF CODE ORDER. These people wél respond lo
MAILORDER OFFERS. GUARANTEED DELIVERABLE!
For details wrile: Vantage Marketing, 2521 Harbinger, Suite
1028, Dakas. TX 75252,

PREPARE FOR WINTER
MOVE TO FLORIDA

SEND for this umiqua bookled that deactibes how o gel 1o
Fiorida on a shoesiring and forgel cold winlers lonever. New
bookle! has checkbsts and blank forms and tells you how 1o
mail your pressnt hame, move, and buy anothar ong in Florida
Tells secrets of buyng and selling without a Realtor, buyng
with nathing down; buyng foreclosures; and dedling dinect
wilh home ownaers, Sand name, addneas, Hip, and check or
maney order for 5385 to: CASABLANCA PUBLISHING,
P.0. Box 261838, Tampa, Flonda 33685-1338.

FIND And Buy Good Country Land. Repon, $3.00. Wesiern
Publcations. 11684 Verturs Bhvd, Suile $80-PM1. Studo
City, CA 91804

CALIFORNIA, Lots. Acrisage. S40i Dawr. S40 Manthily. Bos
35261, Los Angeles, SO0035.

FREE REAL ESTATE CATALDGS. Midwes! and Scuth-
aash Sun Belt States. Specity Property and Area Desired. Call
or Write: COUNTRY NETWORK, Box JG8PM. Gunesvlie,
MO B5655, 4176794832,

FREE CATALOG #80 lists 100's of ranches. lanms, dairnes,
businessas and more n TH and 15 oiher siales, FREE!
Ammarican Farm Digest, 3548 Watson_ 51 Louis. MO 63139,
(800} 325-9543

PLASTIC BAGS

ALL Sges. Buy Smad Quantfes. Free Calalng SAKed,
B151-C Colbath, Van Muys, Cakl. 91401

HUMDREDS (¥ Sizos, Lowest Proes. Frea Catalog. Action
Plasiics, 14600 $3nd Lane N.E.. Minnesapohs. Menn. 55434

BUY IT WHOLESALE

BELTS and Buckles. Complele kne last sellers, including
truckers, moborcycles, wikdide, westens eic. Big Profits. Com-
pleie dealer sel up, Catalog $1.00. Anchosr Specallies, Box
A558-BPW. Marth Prowidence, Rl 02911

EARM MONEY sofing rnings, jewelry, buckles, wabches —
by diedd. 1% bedow retail. Catalog $1.00 {refundable).
Anca-PM, 90 Greenwich Ave., Wanscx, Al 02886,

BUSINESS SERVICES

IHCORPORATE wihout legal fees! Free bookist talis how,
includes forms. Call now B00-345-CORP

RUBBER STAMPS

FIND coirs, jewelry, nuggets, reasure. New rewolutichary
patanted detecior. Astoundng range. Unafiected by black
sand, mineralized ground. Rejects metalic rash. Free cala-
log. Gardiner, 4T23M M. Tth Avenua, Phoenix, AZ. B5013

TREASURE Hunters. Complete lna. Electron: Delectors.
Pendulums. Bookhs. Hobby or puofi. Free catalogue.
Defeciors, Apartade 7-8035, DETD0 Mexico,

SAVE up 10 40% on new matal detectons. All major brands
inciuding White's and Gerett. FREE discoun! price sl
Northwoods Genaral Store, PO, Box BETAPME, Madaon, Wi
EaT15. (B0E2T4- 4600

PROFITABLE OCCUPATIONS

FT. SGMITH Auction School, Fr. Smah, Ark. T2003. Resident
& Home study, Veteran Approvad

REPAIR |awnmowers thousands of parts and tools whole-
sale bz 40¢. Ellwangera, PM, P.O. Box V. Part Jervis. NY
12T

SELF-IMKING RUBBER stamps, $4.95 sach ppd.! Up o 4
lines and 24 Spaces per bne! 14 day delivery! Fres catalog.
Moneyback guarantes. CUSTOM, Box 12211, Afnglon, VA
22308

PRINTING PRESSES, RUBBER STAMP
OUTFITS

PLASTERCRAFT . Proftable Home Business 3000
Malds Available, Details, Lynnette. 5251C Mandpark. Meror,
Ohio 44060,

FREE Calaiogs. Repair air condloning Fefrigeralion.
Tools, supplies, full msireclions. Doolen, Inc.. 2016 Canlon,
Dadlas, Texas 75201.

TYPE lor prting. Cataleg $1 00 deductiole 151 order,
Ciuaiker ity Type. A.D. 3, Box 134, Haneytrook, PA 19344

TYPE Fonts, Hand Prnling Pressss, Supples. 120 Pages.
51.00 Deduclible first ordes. Acme Type, 1720 N. Marshiald,
Chicago, B6

MAKE MOMEY IN SPARE TIME, Eam Ganenous commis-
SIONE BS & Subscngton sales representatve lor leadeng mag-
azwnas. For (Ul details and metuctions. send this ad with your
name and address to; POPULAR MECHANICS, Dept. AB-M.
250 W. 55th 51, New York, NY 10019

COMPLETE Aubber Stamp Outfits, Supples. Same day
shipmant, Sign Engriwvng Machings, Wholesale Catalog
5100 Desductible. Star Stamp, 1720 M. Marshhald, Chcago,
BOE22

BARCO Type Founders. Type and Rubber Samps cata:
logus. Mad $1.00 refundable on It onder. 207 5. Evergnean,
Bensanvidle, 60106

PRINTING SUPPLIES

BUSINESS CARDS, Low Prices, Fres Samples, PJW, Box
124, Barberion. Ohen 44200

QUICK Copy Printing. Low Prices. Wrile: Nahonwde, 614
MNorth Maun, Bioomengion, lmois §1701

GUMMED LABELS

1,000 Address Labals 53.00. Free Literature. Acme, Box
440854 Pittsburgh, Pennsytvarsa 15205

GIFT SHOPPING

BUY Dwact From Taiwan, Hong Mong Detads $1.00
Refundable. Carming Coluco, 56 Central Bhed., Mestici, MY,
11568

500,000 |tams Below Wholesale— Everything imagmabia!
Send §3.00 For Catalog Of Bargans And Dippoftinites. Guar-
antoed! Bargains, Box 9371-PM, Cullman, AL 35055

CLOSEOQUTS! Discounts! Below Wholesae! Freetees!
Infpmation stamp: DDN, Box 20152K, Ferndale. Michgan
AR,

400,000 BARGAINS Befow Wholesale: Many Free' Ligui-
dations . . . Clossouls . . _ Job Lots . . . Single Samples. Frea
Detnds. Bargainhunters Opporiuntses. Box T30-A, Holland,
Michsgan 48423,

CLOSEOUT Jewedry 55¢ dowen. (Catalog 25¢), Roussels,
107-1631 Dow, Arlingbon, WA 02774

WORLDWIDE BARGAINS . . Imports — Dropship —
Closeoul — Surphus — Freebies — (Siamped Envelope).
Mamesas, Box 1717PM. Highland, IND. 46332

JEWELRY bax hand carved, brass inlaid Ingm Indka 5795
posl pad. Roberts, PO, Bos 132, Lynn, MA 01303

MINA MICHOLS - Distnctve Gifts by Mail Catalog - 51.00
FAefurdable On Purchase. 14937-2 Sabcoy. Van Muys, CA
91405,

FREE Cataogue Distnctwe Gifts. Cecil Anderson Mail
Cwder, {212}-328-5660

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH lor Gold, Jewelry, Gold Tesedh, Rings. Daa-
mands. Wabches, Sikver. Platinum. Mail Aicies Today. Free
gift with Information. Chicago Gold & Precious Matals, 10 5.
Wabash, Dept. 1258, Chicago, G060

TAKE HO CHANCES. Deal with cldést s rélialile lirm 5
okl godd business. Esiabéaned 1934, We buy Gold, Siver,
Platinum, [uamongs, Highest Cash. Free Inlormaton, Rose
Indusiries, 29-A East Madison, Checago, G602

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

FREE Mailing List Analysis. Detaits, GOC-6P, Box 1107,
Stuart, FL 30404, (305)334-5205

TREASURE FINDERS

TREASURE- Locale quarler mde away with ultra sensitive
kcator - rochure ree. Pessarch Products, Box 270270 -
AMC, Tampa, Fiorida 33665

SALESMEN-DIST.

MAKE EXTRA MOMEY DURING YOUR SPARE TIME!
Shew aur Mew Line ol Calendars, Pans and Popular Advertis-
l'lg'ﬁlhnmhﬂ.lhm Prompl, rigndly Senage from small
fown AAA-1 Company in our TSt year. No invesiment o col-
lactions, Weakly Commissons. Sat wour own hows. Full Time
Polential. Mo expemence necessary. Wrte oo Kewin Peska,
HEWTON MFG. CO., Dopl. BPMB, Newion, lowa 50208

AGENTS WANTED

WITH Mason Shoes. pay day s whan you want it! Take
orders from friends and nexghbors. Walch your busness budd,
wilhaul nsk or mvesiment. Call Toll Free 1-800-826- 7030, Ext.
555 in W1 1-B00-472-7003, Ext. 555 or write: Mason Shoas,
K-817, Chippewa Falis, W 54774,

35 MILLIOM BATHTUBS MEED A MIRACLE. MIRACLE
METHOD, INC. offers a franchise o conduct a commencial
Business of high qualty refineshing of porcelain and fberglass
paibilubs, sinks, ble and simiar sulaces. Very low sveniory,
o olice needed o stan. For il paticulars weita: MIRRCLE
METHOD, INC.., 1280 Monument Bhed ., Concoed, CA. 84520
or call Diractor o Franchise Sdales,

MIRACLE METHOD, INC.,
BATHTUB REFINISHING & CHIF REPAIR
415680-8850

BUSINESS OPPORTUNITIES

IMPORT - Export opportunity. prolitable worid-wide, mad
ardigr Busngess from bome, withou! capstad. We ship plan for no
Nk axamingkon. Eaxpémence un . From PRapor.
Mallinger, Dapt. M2708, Woodland Hills, Californea 81367

MAKE MONEY WOODWORKING - Easy profils making
uresual giMs, toys, novallies. Free details. Williams, 32K
Tillus, Glen Cove, NY 11542

MONEY MAKERS: CUSTOM KITS FOR SMALL SIGNS,
Key Chaing, Bumpersichers and $29.25 Specal Aulo Tag Ki.
Manulaciuresr Dwect. For Frea Calaleg Crealive Plastics
1-B13-B85-4257. P.Ov. Box 260365, Tampa, Flonda 33685

MAKE MILLIONS MANUFACTURING BATTERIES!N
Supplies avadable. EVEALAST, Box 355, Bogola MNJ
07603,

(Continuad on naxt page)

POPULAR MECHANICS ® ALGUST [984 155



BUSINESS OPPORTUNITIES
{Cantinuad from

WINYL'S Whana the money ' Proléssichally repar, relen-
ish, recolor fumiture, luggage, car tops. Cuick, 8asy. Two
small £20 jobs & day aam you 51,000 & month. Homes, Cars,
officas, reetburants, unimited cusiomers. Start saming after a
lew days prachce. Sensabonal datails frea. VIP, Depl. TH,
13 Montrose, Chicmsgo, G081, Or, Cali Free
1-B00-521 D850

HOW 10 TURN YOUR CAMERA INTO A MOMEY-MAK-
EAl Free dedaits. Unigue, proven mathod Pholo
Maoney-Maker. Dvawer E. Kenyon, MM 555406,

TAKE Catatog Ordars. Wi drop-ahip 2500-basl-aellig spw-

MULTILEVEL MAILORDER! YOU TOO, Can “MAKE BIG
MOMEY" al Mome Fres Cassefls Feveals How!' SSCA,
G040 TD Avenue Morth, Pineliag Park. FL 33585

§1,000 Weekly Home Busingss Directory. Box 2019-PM,
New York, New York 10163

MAKE BHG WMOMEY REPAIRING WINDSHELDS and
Plate Glass! Eam up o $80,000 yaardy. Send for Viluable
Free Repor Glas-Weld Systems, Box 5755, Band, OR
§7702. 503-388-1156

HUGE Profns Wholesaling. Crer 25800 items. Double Your
Income. $300 Brngs Giant Casalog. Cakdwel. 216 Harmon
Hill Courl, Hopking, SC 20061

BEAUTIFUL BATHTUBS REGLAZING SYSTEM Earn big
monary naglazing Datfitubs, sinks, ceramic e, Call (313) 558-
B0, Write: Urique Coahngs, 28820 Grand River, Radiond,
MI 48240

5200 par wesk EXTRA cash Naw, UMIQUE Pro-
lacts engines from tnction Send 51 for details. KMF
Campany - Ken, 1008 10th Stresl, #516-PM2, Sacramano,
CA 95814

RINGS, WATCHES, JEWELRY - 500% profit. Free Gakes
Nncumg. Spotight, 2211, GO0 Thind Avenus, New Yok,
LY. 10016

MAKE Mountains of EXTRA CASH Pan-Time . . . Or atart
mmmmmﬂl FREE SUBSCRIPTION
. Opporiunity Magarae fells how. Wiite- Oppartunity, Dept,
Ca1, 6 M. Michagan, Checago, IL 60602,

BELL pooks by mal Free destarship. Holz, 487A South
Tit, Si. Helena, OR. 87051

§1,000 Wankly Possible! Spare Time . 5 . . Sell Productd
By Maill T50rfs Proiit Withen 30 Daya. Marketang, 323 Frankin
#B04 GIRAT, Chacago, BOB0E-TOS4

LOCKSMITHS: Leam new revolubonary Discovery on
locks. For informakion. Send slamped, seil addrested amve-
ope. T, Spaulding, PO, Bax 735, Biodanck, Caill. B5605.

VIDEQ INCOME! Ordes thas siep by step manual for devel-
oping and marceting your own woeo 1apng business. $8 95,
CUSTOM VIDED SERVICES, P.O. Box 1287, Waukesha, Wi,
53187,

NEW Digcovery in Bafary Recondhioning. Eighisen months
guasantes means “Biy Profts Fasl.” Twenly tve yoars oupe-
reance. Complete sal up. Elecions, 7415 Galle Drive, Littie
Fock, AR T2205

MONEYMAKING OPPORTUNITIES. Easy Mal Order
Plans. Detads Frea: Ponesr, Box 937, Chicopes, MA
mot4

ALUMINUM SCRAP - Recycle Yoursell - MAKE 525.000
POUND! Frea Informaton: indusirial - P8, Bowx 127,
Amuandria Bay, Mew Yok 13607

ASSEMBLE PRODUCTS AT HOME. Many opporiufulsss
"mnghmeWMImmm
mant. Wriis: Businessas, 928 Brghton 11th, Brooklyn, New
York 11234

PIAND Tumng guickly larmed with home study coursas.
Dipsoma gramted, American Tuning School, 17050 Teller
Dirve, Margan Hal, Calil. 95037

UNEMPLOYED? Do What | Did. 10 Proven Monarymakers |
Know Work, Specily Woosworking o Non-Weadweang,
53,00 Per Sel. $5.00 Both Seis. Colyers, 4071 M. Pazadena,
Indisnagalis, IN 6226

BUY MRECT FROM TAI'WAN. Cmalkgue bsiing 500
SOURCES BIG PROFITS. Onty $10.00. O'Rsity Markating.
Swie 0-51. 323 5. Franklin Bidg. Checago, Hnos.
GOE0E- TO6S

MAILORDER WEALTH!! Complete profd-making ki,
FREE delsis. CKSB, Box 30712, Solon, Ohea 44139

MAKE MONEY with mucrocomputars! How Publisheng, Box
218, Washington, iL 815

SELL Books by Mai Dealership-25¢. Midwes!, Box
A4R2-PM, Shawano, W, 54168

FAMTASTIC Mupd-Order Opporursty Plus S MONEY
MAKING Formulas. Send 32.00 To: AJM Enterprises, B.O.,
30 Merh Edgely Ave., Searbereugh, O, M1K 17T

SCHOOL TEACHERS ETG . . . Develope A Super
Profiiable, Muli-Lével Business O Your  Own
GREENWOOD, P.O. Bax 7951, Murray, Lteh B4107

MAILORDER Cpportunity] Start profitabés home bDusiness
wathaud expanence o capital. Wiite lor free book, phus details.
Mo obligakon. Mail Ovder Associates, inc, Dept 750,
Monheale, M 07845

EARMEST Sharpen saws, tools| Build machans yoursalf!
FREE wdormabon. Bax G004, San Bemarding, Ch 82412

BABD Weekly Home mailing program. Goodworkd, Bax
26233-R, Tamarac, Florida 32320

START YOUR OWN WINDSHIELD AND GLASS REPAIR
BUSINESS Wita Available For As Low As 5445.00. Great
Enmings Polential. Contact: Lary, CGA Ing.. 283 W, JRD
Place. Sune 2, Mesa, Arzona 852010, (602} 253-D005

PREPARE Tax Retwrs. Eam high lees. dgndied work,
Teain &t home Accredied Program. Nabonal Tax Trainng
School, Morsay 2HA. Mew York 10942

MAIL Order Profis! For Discloswe. CRIA, Box 257, Shean,
FL 33405

PICTURE Frammg— Prohtaiis sl of spare-ima Dusness
Easy to aam wilth handbook-course “Guide To Pictus Fram-
ing Prodis.~ $3.00 Guaranbedd. Free frameng-supples catalog
nciuded. Japs, 126-PM Seventh horh, Hoplins, Mnnesola
55343

LEARN Sewing Machina Aepainng Men Women. Lucra-
tive Prodis. Gresskn Comespondencs School, Box 5104,
Spercer, lowa 51301

$40,000 OM "4 ACRE! New Hydioponics—maxpensie,
plapsant, prackcal’ Litle manusd labos, Froe mformation
Robin's, Bax 1857, Branham, TH TTRI3

MANE BMG: MOMEY from home, FREE details . Brunstesn,
Bax 2101, Covina, CA 91722,

§T00 Per month eamings possible preparing moome Llax
raturres &t home or tax office. We show you how. Quickly

CONCRETE Block Machines. Catalog $1.00. Route One,
Box 3740, Ragd City, South Dakota 57702-3740

REPAIR HYDRAULIC JACKS — DETALS FREE.
WRITE: HYDRAULIC PARTS SUPPLY, BOX #4157,
BROWNSVILLE, TEXAS 78520,

i BLADE 520,000 Year by Mailorder! Helped cihers maka
monay! Details 25¢. Torey, Box 318YY, Ypsilant, Michigan
48197,

VENDHMG MACHIMES. No sefing Foutes sarn amabng
prodis. “Beg Catalogue FREE.” Parkway Comoraton, 1030
PMEB Gresnspring Drive, Timomum, Maryland 21083

MEW Mercedes Banz, $120.97 monthly, or BMW, $81.51.
.. Guaranteed, . . . Wiite. FoxCo, Box 2656-48, Springiaid,
VA 22152

$500.00+ WEEKLY! Fecondioning used car battanes.
Becrals pahed s don'l tell. Fres information. Batbery Cutiel, Box
3300, Hickory, MG, 28803

Dwtails irea. No salesman. Federaled Tax, 2065
mwmm

WAIT! DON'T READ THIS uniess you hke money, Sler
mail order busness @ home FREE DETAILS. Wiita: F_
Murire, 250 Wesl 1600 North, Bownrbhd, UT 84010

RUBBER Moids for cemerni of plashes to make animals o
figuring, sand $500 for caiaiog Flonda Mold Box 3488,
Jacksonaile, Fla, 32206

GET RICH usng OTHER PEQPLE'S MOMEY!! Lingue—
amazing business!! Detals FREEN Finance Consultams,
SB-8. Billings. MY 12510

CLIP newspapar tems— 52 - 525 EACHI! FREE Report!
Chppings-KB-8, Béings, NY 12510

£25,000 LOANS INTEREST FREEN Secrel Fedesal law

WIPES OUT DEBTS! Detals FREE! Moneywise-8,
LatGrangs, NY 12540
GET PICHI! Sacrel law smashes debils— Cash,

Creail! FREE repon® Waahnka WEM-8, Bilings, NY 12510

BORROW by Maill $500-525,000 Fast! Easy! Confdand lak
For nlo  application write:  Accurate, 20 Cresimoos,
Mastwlle, TH 37216,

MNEW Lusury Car without cost! Write: AMCO 8, 1601 Madh,
Piaindiald, iN 45188

ETAY romea' Make Money Easity, Quickly. Valuabile, Froa
Deants. Lndbioom, 3636-POM, Petarson, Checago, B0E50

“SELL MONEY!" Bacome a Loan Brower! Fres details
Fimancial Planmng, Deph. PM-202, 210 5th Avenua, New
York., 10010, (212) P68-6803 Ext 200

SPARE Time Money Booklel 51 Fedes, 25-T1 146th 51,
Flushing, N.Y. 11354

EARN al home. No addressing. indormation $3.95. DW,
Dapt. B. Box 22242, Baachwood, OH 44122

HIGHLY PROFITABLE BUSINESS opporlundy i cam-
peete details send 35 and long sase Wo: Alance, P.O. Box
E090, Sumier, 5.C. 20N 50

OWN your own aghly prohiable carpet-claaning business
Low imvesiment. Detads: D.C. Industies. Box 8414, San
Padno, Call. 90734

ARABD BUSINESSMEN Have Monay o Buy & Invest Top
Finders Fees Paid nt MiddeEas! Assoc, BB4PMI, 8281
Flaxman, Hunbnglon Bassh, CA 92648

WOODWORKERS - TURN 54 MATERLAL INTOD 338.85 -
Fres Brochure! Mulhall, TP, West Paterbomg, NH 03468

MAKE 5250 A DAY AT HOME Bronzing Baby Shoes.
MNESPM, 388 Aipor, Setwing, Fla. 3370

ESTABLISH a mmg wmylm. [Firesa ivigstmaa-
tion! JLA. 50 Follen, #507, Cambeicgs, MA 02138,

NEED credi cards? Bankrupt? Slow Cradt? Mo credit? Lad
us hetp, Call now® 1-317-838- 1712 Ex.Che

CARPETLAYERS Eam To $4000. Monthly. Easy Home
Training. Big Demand. Free Catslog. Camet Crafts, 360
Dawson Drive, Camariio, Calilorras 53070

LOGOS, TRADEMARKS. Increase sales and récognitan

Exclugive gesgns, low prices. Frise sample catalog. Yerbabm
Graphics, Route 1, Box 374, Goldvein, Virginia 22720

BALES Agenit Warded parl ime or ull. New Exciting Mon-

&y making oppanundy. Mo requeed. Detads §1.00.
Wad Pubbshers, 168, Box 135, Tullahoma, TH 37388

PRODUCE BEAUTIFUL COPPER OR BRASS SIGNG.
Fast, iInexpensive, Prolitabse Detsils. Signet, 50 Hgh, Swde
LLY-C, Buffalo, MY, 14023,

SEZED IN GOVERNMENT NARCOTICS RAIDS! Aulp-
mobiles . Vans . Boats . .. Furrdure . . . Thousands other
o, Buy Dl Cheap - Resefl for Big Profis! Froe Informa-
ton: Marcel, Box 7557-M, Monros, LA T1211

ALTERMATOR Starer Asbuilding Made Easy Sian Wih-
aut Capital, ADM, Box 33, Bulfale, NY. 14207
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33 COMCRETE Moids: Catalog $1.00. Carlayne, Route
One, Box 3740, Rapid Ciy, South Dakota 57702-3740.

FROFITABLE Home Business - Free Detais. South. Box
56, Harpearvilie, Mes, 35060

BECOME Aeal Estate Inspocior - Large Income Polental.
Ba Boss. Home Opesation Mnimzes isvestment. Samplilied
Insiructions.  Assistance. Free Wformation. Bos 400FM,
Arnoid, MO B30,

HOME MOMEY-BROKERING BUSIMESS. Eam £25,000
pan tene. Huge semand creates saceptonal profts. No expe-
rience. Mo Gimmicks. Free Repor. DFC. Depl. 10-G-8. 1145
Reservoir Avanwe, Cranston, R 02620

EXCITING Book Reveals Secrets Make Save Thoukanas.
Deatails. Mavoo, Box 135, Rimon, PA 15878

RECYCLE METALS. NO, NOT BEER CAMNS! Easy 5458
weakly! Free iMormation, Recycier, Box 1657, Brenham, TX.
TTE3I3

SELL YOUR GREAT IDEAS through low-cos! maiornder.
Send $4.95: Morthsource Press, 3805 Amcte #1588,
Anchorage, 39503,

50000 weoklyl wholesaling part Sme.  Mitwest
Whiolasalers, Box Z, Swen, W 54872



$1.00 sands your name o every business opporiundies ad
i this mssusl Krauss, Box G232, Flint, Mi 48506

PICKUP Truckens $1000.00 Weekly 32.00 PH Refundable.
Kettco, 3920 P. Almond, Fortson, GA 31808

MONEYMAKING OPPORTUNITIES

FLEA MARKETERS, Wagon-Jobbers, Tooked Laather
Hardbhags, Walets. Vests, Fres Brochure. Clement, P.0. Box
3335, Chisa Vista, CA 82011

200 From Square Fool Plywood. (Huge Demand).
Reveakny Prool 268 (Refundable). Woodwn, Bridgewater,
Masa 02%F4

5 FANTASTIC Opporunities. Start &l homa, Spare Time.
Maka mmadate profits. Marchi's, 117 East #ih 5L, P.0. Box
1306, Front Royal, VA 22630

E500-51000 Month Plan rasing rabbits for us. Fres detais.
White's Rablery, Box BOEPM, Paim Harbor, FL 33563-0808

FREE La<ature. Faise Fiahwonms, Chckets. Fedworms—
1000-58.95, S000-542 50. Book on How and Whaes to Sal
with Order. Carter Fishworms, Plains, GA. 31 780,

LEARN The sacreis of repairing junk batteries. “Fabulous

GET RICH S5LOW - leam ouwr secrel. Guarantesd, Frea
Detais. Publishing. 3112 §, 1730 E.-A, Sall Lake
City, UT B4106

CONCRETE BLOCKS bake by hand lor business or own
project. Lithe investment, anly basic skils nesded. §5.85. D,
Morman, PO Box 16144, Clayton, MO 63105

MAL ORDER RICHES! Sian profitable home business.
Expanance and Capital unnacessary. Free Delads Jenca, FiL
2 Shawnes Rd., Box 181CA, Wazahachss, Texas T5165

MEW- $500.00 From ond shesl of Phawood. Guaramssd.
Oakstump Woodcrall, 3630-PME Pecitic Way, Longwew,
Winsh, G8632

EXTRA MOMNEY Report Shows How To Tum Hobbéea inio
Maney $3.00. Kena, 1524 Plumena, Santa Rosa, CA 25401

A GOLD MINE In Garage Sabes. . . . . Details $2 85, Gokd
Mirie, Box 5152, Hollywood, Fla, 33083

SPARE tima lortune in \Vimyl Repar, Huge demand creates
exceptional profits, We supply everything. Details froe. VIP,
2062 Montrosa, Checago, BOE18.

FANTASTIC sarnings maiing fom home!l CMer: Rush
Stampaed Envelops, imparial, P-8 X17410, Forl
Laudenaie, FL 33318

STOP “RENTING" Maibng hsts! “BUY™ mailing lists irom
urpubbicirad goeermment sowces lor & low §1.50 per thou-
sand. “"RENT™ io olhers lor §15, 20, Send stamped, sell
acdressed busness svveleps. 25210 49 51 Sa. | Gultport, FL
Jarar

BECOME A Cown Desher! Frow informaton! intemational,
Box 35122P, Tulsa, 74153

OPPORTUNITY 15 MHOCKING! BIG MOMEY can be
YOurs. Home business book (els how. FREE oetails. Golden
Mdea, 5122 Camaway Ln., Magnosa, Taxas 77355

FREE CATALOG! 60 BUSIMESS MAMUALS, Depl
PMBBAA, Box 206, Flin, M| 48503

SELL SENSATIOMAL LOW-COST BURGLAR ALARM,

Lighining selier. Exceptional Margin Samples for fnal
Morthvwas! Electric-Phaf, Boe 1048, Mischall, 5. Dak. 57301.

PIANO Tuming leamed gquickly at home! Free information.
Empire School, Box 1014, Jupiter, FL 13458

SCRAEEN PRINT T-SHIATS. Kits. Free Detaits.
“T-Printes”, POB 23991 (GC), Tampa, FL 33623

SELL Walern'Enargy Saving Products. Energy, Box 147,
Jatherson, MO 21755

MONEY MAKING SECRET, Wmm
75 Gould, Sufte 802, Reno, Nevada B3502

OF INTEREST TO ALL

FREE! 1084 Tex Saving Tips. Stllwaier Products, Box
3131, Ogoen, Ltah B4409

VACUUM Cleanemn “Discount Prices” "Mew' Ranbow
F385.85, Kirty, Fiter Cusen, Compac!, Detads: ABC Vacuum
‘Warehousa, 7021 Burned - PM, Austin, Towss TE7ST

DISMEY artist shows you how o draw, Firsl sasy lesson
FREE! Get yours todayl AVIES-PMB, 1014 MNorth Wight,
Sarta Ana, CA 92707

OWN A Piece O Indian Land “1x1" Parcals For Sale You
Wil Racedve A Ceortificaie Of Dosd. Bacoma A Lileteme Hon-
orary Memiber O Indsan Tribe. Send $2.00. Drowning Creek-1
Resenvation, A#2, Box 108, Maaon, N.C, 28364

HOW TO MAKE FOLKS LOVE YOUR ANSWERING

Schoonar Prass, 553 Winsion Court, 5L Paul MM 55118,
Money Back Guararise.

JOES! (MF) PT. (LSASEL Mr. Tool Lota), SREISU,
Albnghtswvila, PA. 182100

$5T0U00 « Weekly— Sparslime, Assemblng PYC Pipe -
niture. Send sall-addresasd stemped ernsope. Blassom,
Box 5838, Fechardson, Tesas 75083

GOD has becorma an kdol worshiper, Sand $10 for an 810
phioin of kdal. Doubis yous maney Back il you're ol comanced,
SPM, 350-5th Ave., Suite 3308, New York, MY 10118

MOOMLIGHTERS MAMUAL, FREE DETAILS Elder, Bon
126863, Wichita, K8 67277

WIN COMTESTS - SWEEPSTAKES | Ash ma how, Send
52,00 to: Winning Tips, P.O. Box 1581, Columbia, 5C.

mnrmmw rswapaper for cash! Froe
184 Milnor,

SOLAR Heating leamed quickly at homal Fres mformation.
Empire School, Box 10145, Jupiter, FL 33458

PROFITABLE GOLD FOIL PRINTER. Personalios busi-
nass cards, pencds, maiches. Froe Delails. Gold, POB
24806{GC). Tampa, FL 33823

“HOW TO Star A Day Care Business Al Home" EASY
Steps. FREE Details. Wrie: Master Guades, Depl 1844, 624
Church 51, Royerstord, PA 19458

HIGH PROFITS WITH CUSTOM T-SHIATS AND CAPS.
Ineapensiva, professional hedal bansher machones, AN Sup-
pI-.PHEBEHA.G[:PO Box 22808 (GC). Tampa. Fi

LEARN Thess SECRETS ol Mufti-Level Marketing that can
make you wealthy. Fres Report. Clogsion Enterprises. Depl
PML PO Box 1127, Lymwood, WA BB04E

BUMPER STICKER PRINTING DEWICE. Cheap, Simple.
PmFMDM Bumpsr, POB 22791 (GC). Tampa, FL

MULTI-Level Mailorder, Two Opporunities. Detals.
C¥Meit-M, 10 Dak Lane, Sutsun, CA S4585

MAKE RAubber Stamps, Hghly Profiable Business., Free
Dtaiis. Stampar, POB 228085 GC), Tampa, FL 33822

ALARM business, stan pan bme without investment, prov-
an methods, sleven years sxpanance. Details $1.00. House
Of Alarms, PO, Box 608, South Bend, Indiana,
ABE24-DB0S.

START Ona of Gewen PROFITABLE Home Businesses,
Mo Expanience, Free Details. Opportunity, P2, Windsor, ND:
fin i

1,000+ MONTHLY . . . "COMPLETE STREAMLINED
GUIDE TO SELLING INFORMATION BY MAIL™. 510 To
Information Inc., 1512 Walnut, 5. Milwaukes, Wi 53172

DUT OF WORKT NEED MOMNEYT §1.00 booklel shows
you how o slad your own business Brough classitied adver-
tiging, Populas Mochanacs, Depl. KC, 224 W. 57th St, Now
'ork, WY 10018

£

MONEY from discarded bres! Details, Browms, Box 53,
Fishers, Indana 46038,

BORROW by Mail! $500-525 000 Fasi! Easy| Confidentiall
For inbp. apphcalon write, Accurabs, 2120 Crestimoor,
Mashvilbe. TH 37215

MAKE PYC PIPE FURMITURE. 530,000 yoar, spare timal
Easy. Free imloimabon. Owen, 7T1PF, Battie Ground,
Washinglon DBE04

GET RICHI! Sacrel |aw smashes debls—brings Caah,
Credit! FREE repon!l Weashiit-WEk-8, Bilings, NY 12910

MNEW Lucury Car Withow! Cost! Weie: AMCO 9E, 1601
Main, Flasnbedd, IN 46168

$500.00 WEEKLY From Jurked Tires. (Fush Stamp)
Levakeys, Fourtan, FL. 12438

BUMPER STICKER PRINTING DEVICE, Cheap, Simpis.
Portable. Fres detais, Bumper, POB 22791(GG). Tamga, FL
1622

SURPRISING PROFITS kam your “How To™ idoas. Froa
mm‘ Tipes for Batter Lisang, 1389 Oak Knoll Drive, San Jose,
85128

UNDRSCOVERED Sunbal - Didakoma City! This Could Be
The Place ¥ou've Baen Looking For! Relocation Information -
§1.00, Facts-(PM), Box 30123, Midwes! City, 0¥ 73130,

BELT BUCKLES For Colectons. Send $3.00 For Catalog
Of Ower 200. Gledhis, Dapt PR, 2112 Lyric, Los Angeles, CA

DISAPPOINTED T INSCOURAGEDT BEATT Down in The
Dumps? Send $2.00. Paul's Story, Box 105, BioomBeid, IN
47424

PRIVACY CATALOG—FREE! Low-peofie iechnigues.
B410PC, Fountain Valley, CA 92728,

WATERPROOF FLASHLIGHT! Durabla, shockphoof, gri
for outdoors, compéete rubber casng. You'll wanl several
Send $5.00 postpaid & guarantesd, Craig Dankels, Box B8, ML
Vemon, New York 10552

FREE Promotional Alburns, Concert Tickets, Stermos, elc,
mlmmlmw.lﬂmmw.
"

THE AMERICAN DREAM, A naw concept in Inancing for
your homa, busmess, sic. No down payment, Bave thousands
in interest. Send 785 to: Creative Financing, AL 12, Box
2554, Winston-Salam, N.C. 27107,

BETECT GYP ADS! Write: Modem Methods, Box 1.
Ghdden, Wi 54527

producers. Details,
mumw Marketing, POB 3042, Termy Haate,

WOMEN'S INTERESTS

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING. Bookiet shows you how b0 Starl your own busi-
tirss with Classified Advertising. OMLY §1.00 FOR BOOK-
LET — (5200 coupon refundable with first order). 5.5,

POPULAR MECHAMICS, DEPT. PHIC1, 224
'WEST 5TTH §T., NEW YORK, NY 10018

RABRITS-CHINCHILLAS-FUR BEARING
ANIMALS

AMATING Prohts! 510,000 Yearly Faising FAabbits ior Wool
and Breading. Details—52 D0, American Angora, Maita 12,
Morrtana 50538,

“PINCUSHIONS" UNIGUE GIFT ideas, Miings, paftems.
$3.85ppd. Box 2667S, Lakewood, CO. BOZ26

GOVERNMENT SURPLUS
IS B True You Can Buy Jeeps For $44 Through the LS.
Govemment? Gel The Facts Today? Call (312) 7421142 Ext.

X

"GOVERNMENT SURPLUS" JEEFS 530,000 5,000,000
hams! Complsta Information Your Amea. 1884 OFFICIAL
MAECTORY. $2.00 {Guaramiesd) Surplus, (A7), 4820

mwmmm 20018

RAISE RABBITS SUCCESSFULLY 68 Pagn Boosiat Toils
How. §1.00, American Rabbft Assn., H1, P.O. Bax 428,
Blaomingion, Minos 51701

{Conthvand on el page)
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GOVERNMENT SURPLUS
from
mummmmm
cost  Jeeps ncluded! “Malionwide Govemment
GuideDirectony” — HMM}MM
TH0TAY. WASHINGTON, DC

G Surplus, Hunting, and Campng Equipment, 556 Page
§2.00. Red Bank Army Navy, 12-M Monmouth Street,

Catalog
Aed Bank, MJ 077N

BANKRUPTCY

BANFKRUPTCY — DO IT YOURSELF. Sand $3.00. Box
18281, Housion, Texas TTOZ3

SLOANSS On Signature To - $100,000 Any purpose.
Wirits: Ele, Box 206, East Rockawsy, Mew York 11518,

LOAMS By Mall Guararesd! Bomow Any Amount! Froe
Derinits, Appacaution FAushed! Box 507-FM,
-+ Florall Park, New Yok 11002

nitedy! Froe Peport! Succiss Pesaarch, Box 10730-AV,
Indisnapolis., Indiana SE218.

BIBLE Cuestions answered. Stamped snvelops. Bylon,
17167 Bantier, Dwtroll, Michigan 45218

MSCOVER Yourself In Your Horoscope. Send Birthdate,
Birthtime, Bithplace + $3.00. Refundable Astroview, Box
244PNI8, Wakofield, Mass, D180

CENTRAL AMERICA Box 458, Momvia, San Joss, Costa
Rica, §2.00 Each,

mmmmw—umm
do, $3.00 FL Warth, Confidentiad, efficient Holdingforwarding.
Diamond-H, Box 1294, Caddo, TX Té0es

Ao, Tecas TEZD

DEPENDABLE, Confidemial Aemading. Postal Shoppes,
380 Easi 800 South, Sall Lake City, UT. Ba111

COMPLETE RacovvngForamrding Services. Broolowood
House, 814 Lakemont, Daflon, Geongia 30720

GERMANY: Remaiis §2.00, includes postage
Forwarding. Receiving, TWG, Posthach 1145,
Geinhausan, DBR.

G460

START YOUR OWN REMAILING service. Kassoul, 11632
Las Luces, Santa Ana, CA S2705

LOS ANGELES Remailing Service, Singis Piscss §1.00,
Wonthily Sarvice $10.00. RsceivingForwarding Sarvice Guar-
aresd Dadly Senvice! Gerald's, P.O. Bom 167, Dept. T, 6320
Wilcox Ave., Bell, Call. 80201

SAEKATCHEWAMN Remailing Central Box 101, Foam
Laks, Saskatchewan, Canada 504 1A0

FACTORY DIRECT GATE OPEMERS,
SEPACO, 625 N.W. 41 51, Seattle, Washingion 98107

HUGE SAVINGS Eliminate Dealer Markups, Free Trial
Batanes Wholesas. Tama Aranged. Call Toll Fres 1-800-
3231212, Or Wirthe: Lioyds-PMC, Rockdond, IL 81110

GIANT SAVINGS All Types. In-The-Ear Specialists. Month
Trial. Terrs. Riteway, Bou 55451PM, Chicaps, BEncis

SAVE Hall Buying Asds by Mad AR Majer Brands Avadabie.
REA Company, Box 364, Bridgeport, Ohio 43912

FREE HEARING AID CATALDG - Save " by mail Write:
"Monayiavers”, B530-PM-8, Langdon, Sepulveda, Calomia
mm.mmmm

TOBACCO

g

YOUR TOBACCOMIET MAKE THIE OFFERT 12
Cualty, Unique, Pipes Smoking Accessores §12.50,
. 3RAK. Impors, Box 1203, Portiac, Michigan

ng

SCIENCE & CHEMISTRY

1985 CATALOG, 200 pages. Trmmumm.
plassware, sciencahobly equipment  £2 00,
M!mwmwmm1m

sonable. Box 504, North East, MO 21804

REMAILING 20¢ Forwarding $18.00 yearty, “Economail”,
Box 541, Epbrata. Washington BREZY

FORMULAS, PLANS, ETC.

GEAR Bufls! $10.00 Unsversal Prograsmems 410V Span, Pin
and Tooth Measuremant Data, Any Size Pin. P.O. Box 384,
Por Alfred, 5170, South Africa (| Money Order).

UNLISTED ADDRESS. Diacrest and configartial. Femad
£1.00 Single. Mal Forwarding Service, 8050 5. Main,
Houston, Texas TTO2S

MEED credit cards? Bankrupt? Slow Credit? No credi 7 Let
us heip. Call how! 1-317-638-1712 ExCS

T1307. Toll Froe B00-551-6572. Mot Available in AL AR, CA,
DC. FL. 1A, 1N, K5, ME, MD, MA, M. NM, OH, OK, OR, 5C,
8D, TX, WA, Wi,

BV% Loan Grant $1,000 to $5,000. Nobody Refused. P.O,
Box 420, Brookhaven, Miss. 39601

m $100-5100,0001 Instant Reply! No Co-signers!
Stamped Envelopsl Finencial, Box  S487(F).
M TH T5080

NATO MAL FORWARDING Dopendabie senice nidicnal-
Iy and intemationally for 27 years. Writs: NATO, Box 1418,
Sarasots, Fla. 33578,

YL - Garuma LA, Smog. Same Ar Athdetes will breaths &1
Summer games. Great gag gifts. Humorous |abals. Send
nama, address and only 53,95 1o: W. Durham Saies, P.O. Box
6298, 10028 Shidey 51.. Rwerside, CA 92515, Salisiaction
guaranised or money back,

ANY FORMULA §10.00. Catalog 31.00. J. Belior, Box 588,
Chicago, 60660

TRAVEL AND RESORTS

FREMIHTER crulses, firs! class - bess than $100 daiy!
TravLbps Associston, Box 188ME, Flushing, NY 11358,

SOFTDRIMK - 11 Flavors - Free information: Recips $1.00,
Smyder, Dougiass Streed, Port Leyoen, NY 13433

WVISIT Washangton DO hot weather hps saghitsasing indoama-
mmmmm befway map, matrovail magp. 0

ORMAMENTAL Iron Designs. Book of 1600 beautiul prac-
tical designs for rmilings. columns, e Free Lierauns.
Cunningham, Box 20005, Salt Lake City, Liah B4120-0005 —
— (3881 South 3200 Weal)

WANTED MISCELLANEOUS

FREE “Pratend it's Candy” bufton along with supss fun cal-
alog, Wirite: GROOVEYARD, 84 Bulliock, Markham, Canada
LaP 372

GOLD, Saver, Platinum, Mescury, Tantaum, Samples sval-
uabed lren. Ore assaying service. Call YWholasale Terminal toll
free:; 1-800-932-1010

hip  pock phiel send 33 foc Compuirinel,
P.ﬂ.BniﬂH F'nhl'l'-:ﬂtlﬂ!'l Alaxandia, Vieginka 22301

INFORMATION On amything Ferguscn FResearch
Speciafists, 50-15 Woodside, Woocside, Naw York 11377,

HEALTH, VITAMINS

WAKE Friends woricwide through intemational comespon-
dence. Delads freel Hormes-Varlag, Box 110680FM, Barin
11. W. Garmany

UNMIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Experience, Educstion, Actsavemant. Fasi,
Inexpanaive. Call (614-863-1791). Or Write: Box 13151-TR,
Cotumbus, OH 43213

ORIENTAL singles seak comaspondents. Friss information.
Filam, Box A3713P1, Chicago, liinois BOBSG

ASBIAN, Europaan Iendshe! Frea details: intes-Pactic,
B 304PM, Barmingharm, Michigan 48012,

BUYING Tungsian Carbide, Tungsten, Molybdenum, Sitver
Solder, Siher Contacts, Gold, Platinem, B00-321-8814 Ohio
215-531 5333 collect.

USED PENS: Paying top dollar. Huge want fist: $1.00,
Penman, EC44, Falls, PA 18615

SCAAP BILYER CONTACTS, FORKLIFT COMTACTS,
Sitver Soider, Bterling. Gold Plaled. Roben Lesrcrak. 852
Miyrtia 1., Elizabath, MJ 07202

FOR SALE MISCELLANECUS

Duck Hoad Cost Hooks - §11.95 Pair, TEF, Box 78,

BRASS
158 POPULAR MECHANICS ® AUGLUST 1984  Conekil, NY 12418

HO'W TO Feal Haalthier and Live Longsr, GUARANTEEDY
Send 5300 Too JE Bownrs, 1138 Norh Caliow #4,
Bramarion, WA BEI12

LIVE LOMNGER- report $3.00. Tanda Everprisas - PM108,
4075 Route 31, Liverpool, NY 13088,

S81C, Antioch, TH 37013



Popular Mechanics

224 West 5Tth Street, New Y
Classified Advert]

M.Y. 10019  Order
sing Dapt. (212) 2624825 F‘:"m

DEADLINE FOR ADS: Copy and Payment must be in by the Sth day of the 2nd precading month flor the issua in
which the ad is 1o appear. See Head of Classified Section. Only $57.00 for 10 word minimum
HOW TO COUNT WORDS: Nama and addfess must be includad in counting the number of Words in your ad. Each
initial o number used counts as 1 word: J.J. Smith, 224 West 57th Sireet, New York, New York 10019: 8 WORDS. $5.70 sach additional word
Zip codes are not countad. Phone #: 2 Words, Symbaols ussd as keys are charged for. City or State count as 1 word BOLD FACE CAPS add
sach; New Brunswick, New Jarsey: 2 words. Abbreviations such as C.O.D, FOB, RPM, USA, PO, 5x7, $1 per word
16mm are counted as 1 word. [Pﬂﬂmmmﬂduamdﬂwwnmwm
will ba usad as our authority kor spedling, compound words, Hyphenations, abbreviations, etc. Plaass make checks {First Word: Mo Charge For Boid Face)
payable o POPULAR MECHANICS.
Remittance of § 8 enclosed 10 cover insartions(s) in the issua(s). ClassHication
| | | | | |
MoChargetor CAPS | 2 | 3 | 4 [ s I K
| | | | | |
] Te | 10-357.00 [ 1188270 | 12-888.40 [ 13g7a00 [ 1457080
| | | | | |
15-385.50 | 1833120 | 17-s86.90 | 18510288 | 19510830 | 20-$114.00 | :-$119.70
| | | | | |
22512540 | 2512110 | 24513080 | 25314250 | 283128320 | 74185390 [ es-3150.80
l | _ | | | [
HEIBEN0 | 30-%171.00 | 351780 | 33318240 | aa-s188.00 E T | 3s-$100.50
| | | | | |
38-5205.20 | ar-g210.90 | sa-sz218.80 | 2s-s222.30 | 4c-3228.00 [ #1-5233.70 | #2-5230.40
I | | | | |
43524510 | #a-%250.80 | 45-%258.50 | 45526220 | 47-3267.90 | 4s-%am180 | #5-5279.30
| i | | | |
50-5285.00 | s1-s2m0.70 | sz-azed.40 | sasa0at0 | s+3307.00 | 55831350 | se-5319.20
YOUR NAME i — Ry P PHOME:
(PLEASE PRINT)
FIRM (MAME IN AD)
YOUR ADDRESS
cITY STATE ZIP
DATE: YOUR SIGNATURE
(PLEASE PRINT OR TYPE COPY » FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)
REPAIRS & SERVICES 8 DELICIOUS BREAD RECIPES. SEND 53.00. J. Aoss, FREE BEEFIMAKING BOOK Pius Catalog. Finest Equip-
F.0. Box 9336, Sitver Sprngs, MD 20908 mmmwm usramssd. SP1, Box 784-M, Chapsl
A

Pew mini brucks, Send for Book. (#B8-1503-527.50). P.O. Box
1014, Radic City Station, Mew Yoric, NY 10101

HYDROPONICS

HYDROPONIC GREENHOUSE. Info. $2.00, Plars 520,00,
Raissch Ent, 4153 Treadway, New Smyma, Fl, 12069

GREENHOUSES - RedwoodNibenglans, solar-stficient kits,
beautilul, functional, sconomical. Free brochune. Gothic Arch
Greonhouses, P.O. Box 1584F, Mobila, AL 36833

RECIPES, CODKING. ETC.

MAKE SMITHFIELD HAMS Al Home-sasy Insiructiona
£3.00. - Whiting, Box 15314, Harrishurg, PA 17108-5314

THREE GREAT PENNSYLVAMIA DUTCH RECIPES
£2 00 SASE. RD2, Box 43, Mohmon, PA 19540

DELICKIUS Recpes From Around The World Send $5.95
To: Work] Kitchen, Bax 587, Goodisttsville, TH 37072

TANTALIZING dekcious chefls recpes only $5.00 lor 15
Hesrshary, A1, Box 2010, Papin, Wisc. 54750

PRIZE WINNERS. Strawberry Bouguet Cake & Tipsy Tan,
3200 + SASE, TYMOV., 2305 Yonge 5t Suite 284, Toromo,
Ortaric. k4P 207

#0+ Recipe Folio. Southern Favories. $4.00. LeChel, 3540
haricn, Memphis, TH 38111

KITCHEN-TESTED RECIPES!! 75 easy. Inexpensive
Waya to Fix Chicken. Send $5.00. Pus §1/Handing To: Blus
Ribbon Enferprises, 1181 Lynhurs! Dv., ABania, Georgia
30311

BACHELOR? SINGLE FATHER? 18 of my favonie reci-
pen. Chuick, iy, debcious meals propared in minutes. Butltals
wings fo pacan pse. $3.00. Tom Adarms, 437 NW 70 Avenue,
Plantation, Florda 33317

GOO0 OLE" MISSOURI COOKIN' DELICIOUS, easy recs-
pes. $3.95, P.O. Bow 503, Templs City. CA §1780-0553

NUTS Peanuts Buns! with flavor when roasted m your oven
Pecips Send S2.00 + SASE. Muts, 20551 Sumpter R,
Baliewvilie, Mich 48111

COOKIMNG with besr 20 recipss $2.00 SASE. Beer, Box
223, Lokos Ozark, WO G50459

“FAMILY BECRET™ Dwlicrous "Oid Engiieh” Recipes. Mar-
matace. Lamon Cund, Yorkshite Pudding, Five radiional
Main [Dishes. Others. Easy. Full Guarantes, Send 53,000
Ukandoitp, Box 0422, Tice, FL 33005

GUARANTEED, Best Brownies Ever! Plus 7 More Dessasnt
Recpes $3.00. Goin' Soath Pubkcations, P.O. Bax 1248,
Lancaster, 5.C. 29720

WINEMAKING, BEERMANING, ETC.

WINEMAKING-BEERMAKING-OASOHOL. Froe Supply
Catalog. Yeast Equipment Confinental, Box 188PW,
Casaslerry, FL 32707

WINEMAKERS-BEEAMAKERS— Free Catalog— Fasl
Sarvice— Linge Selechion; Kraws, Box TES0-L indepandancs,
Missouri B4053.

WINEMAKERS-Boormakers: Free [ustrated catalog of
supplies, Semplex, Box 12276R, Minneapolis, Minngsola
55412-0278

WINEMAKERS-BEERMAKERS Fresh Siocks, Fasi Ser.
wica, Free Catalog. O'Brien's, Box 2840, Wayne, (L B0154

BEERMAKING kits and supplies. SUPER discount prices.
Fguﬁm' book, Blerhaus, Box B376-08, Ens, PA
1

FAEE ENCYCLOPEDIA Winemaking, Beermaking Sup-
plias, Vynom, PO, Box PW15408,

Rachester, NY 14!15

BEERMAKERS OMLY!

Free  Catalog Newshetier,
Williames's, Box 4610, Daidand, Calfomis 94604,

BEER LOVERS—Brow your own. Debcious! Insxpersive’

BEERMAKERS/WINEMAKERS - Bes! Value, Selaction,
Senvice. Free Catslog. HOMEBREW, Box 158M, Haslet,
Michigan 48540,

HOMEBREWERS WINEMAKERS FREE Catalogus,
wcﬂ1nmmmm

MWWEm
South 18th, Speinghedd. nots -

BURGLAR ALARMS & HOME
PROTECTION

FINEST Equipment! Savel Free Catalog! AAS, 1858
Crmoer Fioad, Birmingham, AL 35200
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PRICES GOOD THROUGH SEPT. 1, 1984

HEAVY DUTY
LOG SPLITTER SALE

8 Ton Electric Splitter, 110 Volt
1"s HP vartical elecinc motor with direct mount 1 6§ GPM 1-stage gear
pump. 3 gal hydraulic reservoir in-lank suchon strainer. heavy duly
peam & shde with grease zirks 3% X 187X 1'% rod - Tie rod cylinder
Has B X 1 75 semi-pneumalic lires and pin hitch with handie lor easy
portabihty (Wl ship 48 siates S40) Heme 1110 IEEE

12 Ton Homeowner Special

Heavy Duly Shde 5 HP engine
combined with 11 GPW 2 stage
pump Aulo detent vahe B
wedge 1 Gakon Tank with Filter &
Straner Large Pneumalic Low of
High Spersd wheels 1« Hilch

Low Speed #1128 8729
Hah Speed #1125 749
Wil ship 45 sintes 555, Cal., Diegon

154 Tﬂﬂ & 'Washingion $88)

Hugh and low probie only $869
(Will ship 45 states $80. Cal., Oregen
A Washington $55)
24%: Ton Blockbuster
Lo Frafile llpma 142 r\-nl-,,-s Ia‘gg
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Truck Running Boards

Available in both Tread Brite and Extruded Aluminum. Wan't
rusi, oxidize or peel. Complete with all mounting hardware,
and ara easy to install Fits all full size and medium size
standard cab pickups 1973 and up. (Also adapits to 4x4's).

Item# Type Sh.wit List Price
15720 TreadBrite 25Lbs  $09.00 $64.95/pr.
15719 Extrudad 25Lbs.
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If vour light-duty pickup
does a heavy-duty job...

“you need
6.2 liter diesel.

same vehicles with 1 base engine, (CH

vl critical components are



100s:
Only 9 mgs.tar
0.8 mg.nic.

Warning: The Surgeon General Has Determined
That Cigarerte Smoking Is Dangerous to Your Health.

Extra Mild!
LowTar!
Great Taste!

Kings:
Only 8 mgs. tar
0.7 mg. nic.




