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mm in this wnrld are built vehlch.@ EPA est. mpg, 36 est. highway

like Ruth Gordon and the new mpg.** What's more, the Brat has Frontand =~
Subaru Brat. On Demand Four Wheel Drive. Tl
WHAT OTHER BODIES COMBINE SO ENGINEERED LIKE FEWTHINGS = | r f
MANY IMPRESSIVE FEATURES? ARE ENGINEERED. 1110
Like Ruth, the Brat is fough. And it has Most importantly, Ruth and the Brat 01
a personality all its own. Besides all new are built fo last. Sb.li you're the kind of '
styling, Hulmtoﬂmnuidwbunkﬂmh _ person who appreciafes quality
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G70X-C5D-0990

THE NEW SUBARU BRAT. IHEXPENSIVE. ANDBUILT
T TO STAY THAT WAY.

"1982 EFA ESTIMATES. USE EST. MPG FOR COMPARISONS YOUR MILEAGE MAY DIFFER DEPENDING ON DRIVING SPEED, WEATHER CONDITIONS AMD TRIP LENGTH,
SCTUAL HWY, MILEAGE WILL PROBABLY BE LEES S SUBARU OF AMERCA, INC. 1983
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THE MOST BEAUTIFUL SUMMER
EVENINGS START WITH RED.

JOHNNIE WALKER™ RED
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What do you do
when the load’s
too heavy for

your little Chevy?

The new Coleman Caboose lets your quick liffle cor

camy like a wagon

The Cabcose is light, lithe and rolls like a royce
Just the ticket for spruces and spring seedlings.
bricks and boards, luggage and Ieisure gear
or the antiques you can't pass up af the auction,

You can even get an optional fop that keeps
out wecther, and locks to keep out Infruders.

And when your haul is over, the Caboose stands
on end ond hides against a garage wall, fence or utility shed.

The Coleman Caboose
it's fun. It's functional. And it
only costs about as much as
a good set of radials.
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Black & Decker %s-HP
Router: Routs, grooves,
frims, decorates.

Black & Decker
YeHP Variable

Featuring fingertip Featuring all-ball
speed contral, call- bearing corsiiuc
brated fiting shoe, tion, precision
defachable cord, vertical depth
and no-ground adjustment,
‘doubla insulation. and ﬁﬂgguugg
sz"” insulation.
$29.97

Black & Decker Es

BenchGrinder. -

With 10" wheel Black & Decker
spread for grind- Value Plus power
1ger ot tools are on sale
: from May 31 through
June 19 at over 1,900
K mart stores
across the U.S.A.

Black & Decker quality at a K mart price. Nice.
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LETTERS
TOTHE EDITCR

Some llke 'em hot

A= a woman considering a new high-
performance car, I enjoyed Joe Old-
ham's article Detroit Puts Muscle
Back In (page 109, Mar. '82), But in
his review of the Mercury Capri, he
says: "Most women won't like this
car. Most men will."

Unless Oldham has had a sex-
change operation, he doesn’t know
what women will like. I, and many of
my women friends, enjoy a car that
really goes.

KRISTI CARLSON
LISBON, N.D.

What happened te the Chevrolet
Citation X11 and Pontiac Phoenix
53J?7 1 was under the impression
these cars were made in Detroit.

ALVIN WASSERMAN
MIAMI BEACH

Oldham writes in glowing terms
about superfast acceleration, smok-
ing tires and beating out the next
guy at a stoplight. People with driv-
ing habits like these are bad news
for everyone on the road. A caris a
piece of heavy machinery that can
mangle people and other cars when
driven without caution.

Our roads are erowded with cars,
pedestrians, cyelists and children.
No one can drive in a vacuum.

FRED DEVIN
NEW HAVEN. CONN.

Author Qldham replies: Maybe our
roads wowldn't be so crowded if peo-
ple didn't poke along at ridiculowsiy
low speeds. Seriously, though, we
were talking about what seems to be a
peculiarly American phenomenon;
we certainly weren't advocating reck-
legs driving habits.

We reviewed the Chevy Citation
X111 in our January '82 issue (An
American Sport Coupe Takez On
Four Imports, page 8&). It blew the
doors off the foreign competition,
Pontiac wasn't advertising its Phoe-
nir SJ az a performance car until
recently. We tried to get @ Trans Am
for our muscle-car test, but only one
had been built at the time and it was
not available.

Missing windmill mystery

Motorists on Interstate 10 near
Palm Springs, Calif., will nof see
those two giant windmills you
showed in your March "82 issue (PM
Briefs, page 98). The vertical Dar-
rieus rotor blew to pieces the first

time it was started, and the propel-
ler type had to be dismantled shortly
thereafter because of problems.

If NASA had acted with the same
efficiency on the space program,
John Glenn would still be waiting on
the launch pad.

ADAM BALAS
PALM BPRINGSE, CALLF.

It's a bit embarrasging, we adnf,
bt they sure were there when the
photo was taken, Word from DOE (s
that the Darrieus rotor has been tem-
porarily abandoned, bul the propel-
fer type 18 being rebuwill and wilf be
back i1 service soomn.,

PM's treetop hideaway

Here's a photo (below) of the tree
house 1 built from your plans (Bwild
Thiza Treetop Hideaway For Your
Youngsters, page 52, Aug. "80). Be-
cause my trees were farther apart

PM's tree house, as tulll by reader Mario
Albano. Open porch ahead of roofed area |s
nice added feature where space permits.

than the ones you showed, [ used
2xBs for the main support beams
instead of 2x6s2. | also had room to
add an epen porch in front of the
roofed section,

The children love the house, but
there's one problem: Now they want
me to build furniture for it.

MARIO ALBAND
SHREVEPORT, LA.

Sorry we gof you inta more work,
but you did a great job on the struc-
ture, For others who may be inferest-
ed in this projeet, photocopies of the
article are available for 75 cents from
Popular Mechanics, Box 1014, Radio
Cily Station, New Yaork, N.Y, 10101,

No hot air

It was great to see your article Now
We're Ballooning On Solar Power
(page 100, Apr. '82). In 1967, [ built a

model of Lee Ashman's solar-pow-

ered balloon for a science fair

project, My teacher said [ was wast-

ing my time and should be working
on something "important.”
Funny how times change,

SCOTT PARKER

BEAUMONT. TEX

Zap—you're alive!
I'm very pleased with the NiCd bat-
tery rejuvenator 1 built from your
plans (Zap Your NiCd Batteries To
Life, page 62, Feb. "82). It has made it
possible for me to rejuvenate NiCds
that | was unable to restore by any
other means,
CHARLESJ. ABSEA
PARSIPPAXY. N.J.

Automated gate

In a recent Homeownerz' Clinic
(page 32, Jan. '82), a reader inguired
about using an electric garage-door
opener to operate a fence gate. We
did exactly this to control a 12-foot
sliding driveway pgate. It works
great,

Ll used & standard opener, modified
to operate at 90° from its intended
position. [ lengthened the rail, chain
and cable, readjusted the stop
gwitches to accommodate the longer
travel and enclosed the motor as-
sembly in a waterproof housing.
Total cost: $198.

Anyone wishing more information
about this procedure is welcome to
write to us.

GUS FOSSUM
42052 3nd 8T, E.
LANCASTER, CALIF. )3535

A cool idea
In your March "82 issue (The PM
Garage, page T4), vou say that elee-
tric cooling fans in cars are more
efficient than belt-driven ones, How
can it be more efficient to run a fan
off the generator, which is driven by
the engine, than directly off the
engine itself?
W. B, DELONG
HOCKESSIN, DEL.

Aunto editor Tony Assenza replies:
An engine-driven fan naes 3 to 5 hp
and runs all the time, even when il
doesn’t have to, such as during high-
way cruiging. But a thermostatically
controlled electrie fan comes on only
when water temperature indicates
it's needed, and it runs on regerve
power already avatlable, Thus, the
gaving. PR
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Dod e mtroduces the
“FourWheeIer of the Year.”

"...the Power Rom 50 is one ol the all-oround greot mini 4x4
pickupe to hit the market! Four Wheeler, Jan, 1982
"...any way you slice it. the Power Ram 530 is the best there is
among smoll 4xd pickups” Pickup, Von & 4WD, Jon 1982
“This is not a mini pickup like all the others froam Japan but rather
a mini 4x4 that rivals the pewer and perlarmance of any (small)
pickup you choose 1o stick it against”

4 whee! & Oif-Road, Jon, 1982
That's a sampling of what the experts have to say about the new
Dodge Power Ram 50. Here are some key focts behind the roves.
More houling power than Datsun and Toyoto.
FPower Ram 50 houls the biggest stondord paylood in its
wheelbote closs. It's got the bigges! engine you can get in a
small 4=4 pickup. Most horsepower, most torque. Its indepen-
dent front suspension shows you Irue grit over rocky lerrain,

Drive it yourself. Odds are you'll discover whot the experts

Dodge Power Datsun Toyota
Ram 50 Sport Sport 4xd SR.5 dxd
Engine, liters, ¢yl 2.6 Four 2.2 Four 2.4 Four
Horsepower @ rpm 105 (75000 98 §@5200 100 (@ 4800
Torque @rpm, lbs.-f, 139 52500 127 & 2800 129 &2800
Paylood, lbs. 1510 1400 14500
E“;' ;‘E‘h eapaciy, 18.0 15.9 135
Box length, in. 815 734 722
Stesring hype Power Marnual Monual

*Bose alickes price encleding file, lowes ond destimaiion chargos. Froe o of 30567

aready know: in the !'augh world of 4-wheel drive, Dodge
Power Ram 30 is the toughest small pickup of them all.

Dodge Rem 50 axl. Iniroducing a mive, low priced ’ , o ~
Dedge Ram 50 model, available in limited quaonting. 61”
Order now while supplies las

Winners: In 1981 Dodge Ramcharger won Four Wheelar
mogazine's “Four Wheseler of the Year" oward, Mow

Dodge Power Rom 50 is 1982's winner, and Off Rood
mogarine’s “dxd of the Yeor”

{Pmeigpe Truchs




SCIENCE WORLDWIDE

Water, water everywhere
Calling all scientists: Be on the look-
out for 260 million tons of water
vapor missing each year. Originally,
scientists thought the water that
evaporates from the Earth’s surface
trickles back down as precipitation.
But Lawrence Livermore physice
lab sleuth Hugh Ellsaesser has mea-
gured the vapor content of the
stratosphere and discovered hun-
dreds of millions of tons less vapor
than expected. In a recent paper,
WASA researcher Ed Danielson sug-
gested that the missing vapor may
get supercooled at high altitudes,
float partway down, get warmed and
rise again. This moving around
keepzit from being detected. Howev-
er, Ellsaesser notes, the large thun-
derstorm systems in which this sup-
posedly takes place aren't massive
enough to hide the vapor. Thus, the
mystery continues.

Sunlight

Solar collectors of the future may
look like arrays of fluorescent bulbs
on a large rectangular frame. Re-
searchers at the General Eleectric
labs in Schenectady, N.Y., report
that experimental collectors, using
clear plastic glass tubes resembling
fluorezcent bulbs, gathered more
sunlight than standard glass or
plastic bubble covers of convention-
al collectors.

As the sun moves acrosa the sky,
the tube shape presents a greater
surface area on which to shine. The
glass-tube array sits atop slabs of
high-temperature plastic foam that
serves as a perfect insulator.

When the collector comes to mar-
ket later this decade, GE expects it
to gather three times more solar
heat during a northern U.S. winter
than conventional models.

Skin-chilling news

Skin taken from a dead donor's back,
chest and thighs once could remain
“wviahla" for only 24 hours. But Dr.
Randolph May at 5t. Agnes Medical
Center in Philadelphia now reports
keeping skin viable for weeks by
slowly freezing it to -385" F. for
storage, then warming it to room
temperature in 15 seconds when a
transplant is required.

Viability is the skin's ability to
retain moisture, control body tem-
perature and prevent infection. Af-
ter a few weeks, the body rejects the
denated skin. But by then, a fresh
layer of skin has grown back to do

magnets to

Donut-shaped

\s

hold fusion clouds

First of 22 big magnets is delivered 10 Princeton for the high-energy fusion reactor.

The "conservation” laws of physics say,
tn effect, there's no such thing as a free
lunch. But a bargain is permissible,

Thus, Princeton’s donut-shaped Toka-
mak fusion reactor will begin operations
later this year. At temperalures of hun-
dreds of millions of degrees Fahrenheit,
the reactor will join single atoms of light-
welght deuterium to form heavier ele-
ments, while also releasing vas! amounts
of energy.

Obviously, it takes energy to make
energy. Bul the bargain comes from the
fact that the plasma cloud produced in the

reactor will yield more energy than
required 1o create it—Iif you can keep the
cloud from drifting apart.

That's why the Tokamak is lined with 22
high-powered magnets. The 11-ton coils
use 1,500 feet of copper to conduct elec-
tricity. When wound, each has an inner-
circle diameter of 10 feet and a 14-foot
outside diameter—a very tight fit. Wes-
tinghousa Electric delivered tha first of the
magnets earlier this year and will com-
plete delivery by early winler. Princelon
officials hope to generate a reaction that
pays for itself by 1985.

the job. With the new technigue, skin
has been kept up to 8D percent viable
for “several weeks."

New chemical group

A Purdue University team has dis-
covered the first new class of “chon-
drite” meteorite in 150 years.
{Chrondrites are the remains of me-
teors created at the beginning of the
solar system.)

Examining a meteorite that fell
near Cumberland Falls, Ky., chem-
ist Michael Lipschutz and his assis-
tants dubbed the group “fosterite,"”
after the iron-magnesium fosterite
mineral particles found inside the
meteor. The chondrite drew the
rhemists" attentionm hecanze of its
odd interior eolor—ash white with
jet-black speckles. Lipschutz says
that analysis has shown it contains
carbon, which is odd for a meteorite.

Whistle stop

An unidentified federal agency was
about to grant money to a scientist
whose work had been exposed as a
fraud, when “someone blew the
whistle,” according to Rep. Albert
Gore Jr. (D.-Tenn.). But members of
the congressional science and tech-

nology oversight subcommittee—
chaired by Gore—met with officials
of the agency and the grant money
was quickly withdrawn.

In an exclusive interview with
PM, Gore declined to name the agen-
¢y, but said the subcommittee prob-
ably will hold hearings later this
year, because he and other members
aren’t “entirely satisfied with the
rezponse’” of federal agencies to
charges of unchecked fraud by scien-
tists working under federal grants.

During hearings last year, the
House panel uncovered several inci-
dents in which scientists knowingly
falsified data to get papers pub-
lished or to qualify for grants. ™M
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Ower 7,000 drinkers across the
country have compared the taste
of Imported Windsor Canadian to the
taste of Seagrams V.0,

And they chose the mild, smooth
taste of Windsor over V.O.—57% to 43%.

If you're a Windsor drinker, that
will come as no surprise. But if you're
not, try the taste of Windsor and find
out for yourself why it’s the Canadian
that stands alone.

You can’t beat the taste of Windsor.
And vou certainly can’t beat the price.

WINDSOR W

ONE CAMNATMAN STANDS ALONE

— o
CAMNADIAN WHIER v BLEND « B0 PROOF « INPOARTED AND BOTTLED BY THE WIKDSOR DESTLLERY COMPANY NEW vORK, N ¥ 81585 MATORAL DeSTILLERS PROGUCTS 00
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Cabri-olé!

Tha 8115C
Cabriclet, Porsche's
drop-top version of Ha
3.0-liter, six-cylinder rear-
engine Coupe, |& now In production.

Spring was in the air when the Gene-
va Motor Show opened in March, sol
made a beeline for the new convert-
ibles.

Best of the bunch, hands down,
and top down, is the Porsche 9118C
Cabriolet. It's the first all-open ear
from Porsche sinee the 19656 Model
358, and it's not to be confused with
Targa models which have the built-
in roll bar. The cleverly designed
soft top lets the Cabrio retain 2+2
seating, and the top's aerodynamic
profile, similar to the Coupe's roof,
lets the Cabrio run just as fast: 145
mph top speed. There's no produc-
tion convertible that's faster. One of
the options with the Cabrio, which
arrives here later this year with a
sticker topping $30,000, is a good ol’
tonneau cover. You merely unzip
the driver's side and buckle in to
blast off.

Not as fast, but maybe even more
fun is the much more affordable rag-
top Samba. Thizs Everyman's con-
vertible, from the French Talbot
firm, is a Pininfarina design that 1

would love to see marketed here. No
such plans are in the works, howey-
er, a0 YW, with its Rabbit convert,
continues to have the four-seat,
open-air market to itself.

Show stopper among the nonpro-
duction design exercises was from

=——

Corsa roadster |5 a show car from Opel.

none other than General Motors.
The Opel Corsa show car is a four-
seater that's based on the European
S-car that will be built in Spain and
debut later this year. The produe-
tion ear will be nothing like this one,
though.

There's a fairing behind the driv-
er's seat, making the car look like a
little racer, and other unique fea-
tures, What a neat roadster!

Talbot Samba Is a mink-convertible with economical 1,360-cc Four and Iots of charisma.

Turbos galore

Making itz world premiere at Gene-
va was Mitsubishi's Starion, a turbho-
charged 2+ 2 fastback that'll be the
eve-catehing carin the new Mitsubi-
shi dealer network. It’ll have to buck
the tough BX7/Supra/Z-car triumvi-
rate. In Europe, all of Mitsubishi's
cars—Starion, Sapporo, Colt, Gal-
lant and Lancer—are offered with
turbos.

Turbos for diesel and gas engines
are showing up everywhere; Rolls-
Royee previewed the Bentley Mul-
sanne Turbo, one hot luxury sedan,

Mitsubishi Starlon Turbo arrives in 83,

with the turbo boosting top end to
130 mph and cutting 0 to G0 to 7.4
gseconds. Then there are the YW-
Audi ears, which are getting turbo-
diesels almost across the board. We'll
be seeing some this fall.

Gimme a break

A new version of Peugeot's 505 made
its debut at the Salon International
de I"Automobile: It's the wagon, of
course—or “break” as they call it in

Peugeot 505 wagon will get a turbodiesel.

Europe—and it will delight Peugeot
fans who have tired of the bulbous
old 504 wagon. So, if you're all ready
for a really elegant hauler, this is
the ane.

YBLL
HARTFORD
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Ifs times like this
you ve gota Wagner

3mins. e

W painted a shurter
in 3 minutes
with a Wagner
Power Painter
[t took us

22 minutes
with a brush,

il

6/: hrs.

inted this house in 6% hours
with a Wagner Power Fainter
It m{:k us [7 hours with a brush
Both were done exduding tim

. We painted this wicker
' chair in 4% minutes
with a Wagner Power
Patntee It ook us |
hour with a brush.

We painted an eight-foor
section of this fence

in 2! minutes with a
Wagner Fower Painter.

It took us | hour and

2 minutes with a brush,



Every once in a while you come
®:  across a product that offers signifi-
" cant advantages over a tried-and-
" true method of doing things.
In the case of painting, consider
aWagner. Power Painter. instead
of a brush.

A Wagner Power Painter’s
speed should quickly make a
cliever out of you, Just amo
the examples we've shown. the
time saved is astonishing.

' And a Wagner Power Painter

k. (o

= is ideal tor dozens of other

F*"" painting chores around the house,

e
_ =

- 'I"mfrﬁsmna]-lnukmg resulis

Of course. speed isn'ta Wagner
Power Painters only long suit.

A Wagner Power Painter also
makes it remarkably easy to achieve
professional-looking resulis-the
spraﬁ lays down a smooth, even
tinish with no brush marks.

And when it comes to intricate
painting jobs like wrought iron rail-
ings. louvered doors and bicycles. its
amazing the way a Wagner Power
Painter reaches into crevices and
applies paint.

that'll make
Power Painfer.

Thats also why a Wagner Powetr
Painter is so effective on rough,
textured surfaces like shake shingles. P

Spray. paints. lacquers.
slains, v n
Vinually any kind of latex or
oil-based paint is compatible with a
Wagner Power Painter
It can also apply stains. var-

any other liquid, even pesticides.
So a Wagner Power Painter is a
lot more than just a ‘one project” tool.
And cleanup is simple-just
run the appropriate solvent through
until its clean,

No air compressor

The secret to a Wagner Power
Fainter is a precision electric, piston-
driven pump.

ltcreates apressure that propels
liquid out through the tip, whic
then forms the spray.

There’s no bulky air compres-
sor 1o lug around. And significanty
reduced “fogging” that usually ac-
companies painting with compressor-
@wcd sprayers because a

agner Power Painter doesnt mix
the paint with air

Helpful atachments

A variety of helpful attachments
make Wagner Power Painters even
more versatile.

Complete outlits include things
like a flexible sEm},rup dacsigned
exclusively for floors and ceilings.

And a wibe that replaces
b, the resenvoir. so you can
draw paint right from
the can.
You can even get an
optional spray tip that
rcniir;?;vs the Era}r for
n :
But :Ether tharnI;::jar:r:n:l [}.rs
about aWagner Power Fainter. we
suggest you visit your local hard-
ware store, paintstore, home center
or wherever quality paints are sold.

v OvED Wagnat Spray louhi wep

nishes and lacquers. Or spray almost qw
e
v

s

]

- d

Then ask to examine a Wagner

Power Painter first-hand,

Whether you're painting your
'57 Chevy or the broad side of a
barn. you'll discover
theres a Wagner
Power Painter thats
just right for you.

And we think
you'll also discover |
its high time you
owned one. ﬁ IJ '
WAGNER
Brochures whunen
Depr. L - |
1770 Fernbrook Lane =

Minneapolis, MN 55441

Please send your free "How
10... brochures to help me

learn more about painting
with a \E"agnct. Power
Fainter..

Name

Address

City

State Lip

A e d-A werds for e lrvers a2

RN
WAGNER

The Right Tool for Painting™
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GUARDING

YOUR *

MILITARY
EXPERIENCE

FRINGE BENEFITS

If you have experience in any
branch of the Armed Forces, you could
not only be earning a good extra
income-but enjoying some valuable
[ringe benefits-while you hold one of
the most im ni jobs in America.
[n an Army Guard unit close to home.

Here are some of the many
fringe benefits you get for serving just
two days a month and two weeks an-
nual training each year (after an initial
trainin pamd] in the Guard:

air travel: is available to
as a service member anywhere in the
continental U.S,, Alaska, Hawaii or
Puerto Rico, on a space available basis.

Education Assistance: depend-
ing on the siate in which you serve, you
may be eligible for tuition aid, college
loan repayment and other ol edu-
cation assistance. Your local recruiter
has complete details.

A bigger pension: you'll earn
exira mﬁirem&m credits, and you cagﬂ
start collecting your pension at a ;

PX :up to 48 vis:glg

a year.

Low-cost life insurance: up lo
520,000 in coverage for just pennies
aday.

You'll also be helping people in
your community and state when nat-
ural disasters or other emergencies
strike. We think you'll find that's the
biggest “fringe benefit” of all.

Fringe its. Just one more
reason to Guard your military i
ence in the Army Natonal Gua

To learn about other reasons-
from cash bonuses 0 new skills-sea

ur local recruiter, or call toll-free

38-7600.

*In Hawaii: 7375355 Puerto Ricoc 72344500 \’i m
Isdamds {50 Croda) 7 73-6438; ‘lnhqland TiB-33
Almska, cansiabl local pleotse direcl

The Guard is
America at its best.

NATIONAL
GUARD

£ & ]t was one of those small, 7

but telling, points,”
said PM's Steve Willson to
sum up a visit to Ernest Gla-
ser’'s shop (page 04).

While examining some [}
pine cabinets Glaser made, [
Steve asked why the draw-
ers worked so well. Glaser
revealed that he had care-
fully laminated maple strips
to the drawer bottoms and
cabinets to gain such effort-
leas movement—inatead of
using commercial slides.

It was a simple technique,
and nothing to rival the ala. .
gance of his furniture mak- -
|ng But‘ Euch det-ﬂilﬁ mark T"I-:uﬂiﬂgﬂdﬂ! PM's Willson makes time-hon-
the work of a craftsman. ored Inspection in a fine craftsman's great shop,

Are car buffs truly
fighter pilots at
heart? Seems so.
PM's Tony Assen-
za, after testing a
new Fuego and
Renault 9 (page
907, toured Nor-
mandy's war sites.

Devoted as he is
to cars, Tony was
finally moved to
murmur: “I'd even
turn in my driver's
license to have

Out of the Fuego and into the bunkers; Auto buff Assenza bf“‘lj",]'ih}f cockpit
becomes a war-history buff while at Omaha Beach. ©°' & %-9! here.

Touring the mothballed lowa for
our born-again battleship sto-
ry (page 73}, Technology Editor
Robin Nelson reports he felt he
had entered a time capsule. He
found such relies as a complete,
1940s-style soda fountain. But
most interesting was the ship's
newspaper print shop—with
drawers of hand-set type.
“Somehow," savs our hemused
technologist, “I think news
that crawls across the inevita-
ble TV monitors of the reacti-
Time capsule: Hand-set type still remains In vated fowa is not going to have
the mothballed lowa's newspaper shop. the same flavor.” i
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Michelin ‘X" radjalé are designed to giye you
the ground-grabbing traction you need on just
about any kind ofroad. Or no road at all

And you've gol a ot more going for you
when you're,going. on Michelins. Like oulstand-
ing handling, and traction; fuel savings up to
6% depending on how you drive, dnd.long = - -y
tread life compared to bias ply tires. Puncture :
protection, too, and excellent retreadability.

- That's why more-and more drivers are
picking up Michelin radiails for their pickups.
We pioneered the radial for light trucks and we -
pioneered specially designed radials for vans, ' . |
campers and 4-WD's, t . ~,

See your authorized Michelin dealer.
You'll find Michelin radials are competitively
priced with other leading radials. When you'
start with Michelins there's no stopping you.
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Announcing

a major new porcelain plate collection . ..

WATER BIRDS OF THE WORLD

by Basil Ede

An exciting new series of hwelve collector’s plates

by Europe’s foremost wild bird portraitist,




Each plate bearing an original work of art created by Basil Ede

exclusively for this collection.

Each decorated with a border of pure 24 karat gold.

Available by subscription only.
Advance subscription deadline:
July 31, 1982

THE ARTIST. Basil Ede, of Sussex,

England, has been called “the out-

standing wild bird portraitist of his

generation, and perhaps of his cen-
tury” He is widely regarded as Europe's
most distinguished bird artist Indeed,
the authority of his style and the distine-
rion of his work have profoundly influ-
enced the way binds are portraved by
artists throughout the world.

After notable exhibitions in London
and other major European citles, Basil
Ede was honored by 2 one-man show at
the Smithsonian Institution’s National
Collection of Fine Arts in Washington,
D.C. This was followed, during recent
years, by important exhibitions at New
York's amous Kennedy Galleries.

His paintings have been commissioned
by the National Audubon Society and the
World Wildlife Fund, among others. And
he is represented in many public and pri-
vate collections, including the Smithso-
nian [nstitution and the collection of
HRH Prince Philip, Duke of Edinburgh.

Now, at the height of his career, Basil
Ede has created an important new serics
of superlative works of art in fine porce-
lain — Water Birds of the World. Twelve

CANADA GOOSE

collector's  plates portraying the wild
beauty and majesty of water birds in pre-
cise, authentic detall — with Ede’s inimi-
tahle flair for color and composition.
Bach of these twelve plates is, in tself
a masterful work of art. Together, they
form an incomparable collection that will
be a proud acquisition for every sub-

WOOn PUCK

scriber (.. 3 focus for conversation and
admiration when displayed in the home.

THE WATER BIRDS PLATES. The plates
will be large in size — @ inches in diam-
cter—to provide full scope for Ede's
fincly detailed portrayals of water birds in
their natural habitat

And they will be crafied under the
supervision of Franklin Porcelain in Ja-
pan, by crafismen schooled in the deli-
cate, demanding art of fine porcelain

Franklin Porcelain has devoted more
than two years 1o meticulous preparation
for the issuance of these plates, and every
detail will be of the highest quality. For
cxample, cach plate will be hand-
decorated with a border of pure 24 karat
gold. And cach plate will incorporate as
many as sixtecn separate ceramic colors.

Ede's very beautiful and marvelously
accurate works of art —created espe-
cially for this collection and available
only on these fine porcelain plates —
make this an acquisition that will be en-
joyed and prized by all who love the
beauty of birds, of art, and of porcelain.

THE SIGNATURE EDITION. The first edi-
tion of this collection will be a special
Signature Edition. Fach collector's plate
in this limited edition will bear Basil Ede's
signaturc on the back in 24 karat gold,
This signature will appear only on the
plares in this first edition,

The plates in this unigue edition will
be crafied exclusively for individoal sub-
scribers. The cdition is available only
until the end of 1982 And the limit of one
caollection per subscriber will be on-
forced without exception. Thus, the rotal
number of sets of the Signature Edition
will be forever limited 10 the cxact
number of original sabscriptions entercd
during the offering period.

ADVANCE SUBSCRIPTION DEADLINE:

July 31, 1982, The Signature Edition will
be issued o subscribers at the conven-

tent rate of one plate every other month.
The original issue price of just $55 per
plate is payable in two convenient
monthly installments of $27.50 per
month. Each plate will be accompanied
by specially written reference material
and a special wall mount, And a3 Certif
icate of Authenticity will accompany
cach collection.

There is no necd o send any payment
now. But your advance subscription ap-
plication is valid only if postmarked by
July 3151

F===° ADVANCE SUBSCRIFTION APPLICATION ======

WATER BIRDS OF THE WORLD

Vafid ondy if postrrarked by
July 31, 1982,
Franklin Porcelain
Franklin Center, Fennsylvania 19091

Pleasc enter my subscription for the
Water Birds of the World porcelain plate
coliection. bearing new ond original
works of art by Basil Ede and his signa-
ture in 24 karat gold.

I need send no payment now, The
twelve plates are to be sent to me at the
rate of one plate eyvery other month, and
| will be billed for cach plate in wo
equal monthly installments of $27.%0°
cach, with the first payment duc in ad-

vance of shipment.
Py my ehade saley oo

Signature PSP
Bl s AT B BUSsEET TO ACTEFTRECE

Mr.
M
Miss
FLEARL P DLy

Address

ity

State. Zip

Limit: Qe collection per subscriber.
102




PM ELECTRONICS MONITOR

Portable videotext

I stood in the plush, combination lob-
by and casino of Las Vegas's famed
Caesars Palace hotel. Around me
swirled the glittering girls and jad-
ed, pinky-ringed men who throng to
that city—to win or lose. But before
me stood one incredulous hotel clerk
who eould only, in massive befuddle-
ment, repeat my own words to me.

“¥ou want to change your room to
one with a modular phone plug?' he
asked me. Hiz voice hinted at his
guspicion that | had discovered a
new perversion.

“Well," I explained, "I have this
new computer . . . not really a com-
puter—more a terminal. [t's the
new RCA VP3501 .. . and I'd like to
plug it in and. . . ." The clerk's eyes
were glassy. He motioned for the
night manager to join our conversa-
tion. Joe Oldham, PM's Executive
Editor whe was attending an elec-
tronics show with me, mumbled an
excuse and hurriedly detached him-
self from my side to vanish among
the slot machines and showgirls,

On my own, | explained, as best |
could, to the Caesars nighttime
staff:

“This terminal looks like a flat
typewriter keyboard; you just plug
itinto any phone line and attachit to
a TV. Then you can call any of the
national computer services.”

“Computers?™ the night manager
looked at me suspiciously, her eyves
heavily lidded. “Why would you need
to call a computer? Off to the side, a
million bells and sirens announced
suddenly that at least one jackpot
had been won, temporarily drown-
ing out the moans and curses of the
losers.

[ wondered if I should tell her
about MicroNET and other such
computer networks—that the ter-
minal would allow me to stay in
touch with friends throughout the
country via electronic mail and con-
ference-style typing. Or perhaps |
could mention the up-to-the-minute
news and features. Then again, |
could explain how 1 could have
access to various programming lan-
guages to while away my after-los-
ing hours.

But [ had hesitated too long.

“Surely," she said, “vou realize
that finding one room with a modu-
lar phone plug out of all our rooms
would be," she paused, "like looking
for a needle in a haystack.” A slight
smile at her own originality flick-
ered at the corners of her mouth,

“Oh, well, thanks,” | mumbled and

UINTEGRATED
TR T

Socket to 'em

Have you ever finished an electronic project
which uses integrated circuils, wmed it on and
walched it just sit there? If 50, you may know
how difficult, annoying and often impossible i
is to desolder “chips” without hurting the print-

ed-circuit or perfboard. The solution is simple;
Use aockets—all the lime. DIP (dual in-line
packaging) sockets sall for under a dollar, but
they can be worth a million when you really
need them.

turned away. My heart fell. 1 was
alone in Caesars Palace, Las Vegas,
without even a computer terminal. |
would have to make do.

Later in the week, in the far less
boisterous realm of Detroit, | again
checked into a hotel without the
right style phone jack. But at least 1
would be able to play with the auto-
makers’ computers in Motown for a
PM story (see How Computers Bring
Cars Ta Life, page T8

A real test of the VP350] would
have to wait until I got home.

Back on familiar turf again, 1 con-
nected the terminal to a modular
phone jack—the kind that's avail-
able in most private homes. Installa-
tion took only about five minutes.
Then, at last, | was able to put this
exciting new machine through its
video paces.

Az | had told the hotel people, the
VP3501 looks like a flat, compact
kevboard. Its keys are membrane
switches (if vou've seen the Atari
400 computer or Odyssey® home-vid-
eo game, you'll note that they have
similar kevboards),

Dialing MicraNET (the terminal
comes with an application to join
that network: costs are $5 per hour),
and connecting took only a minute
or two,

The VP3501 letz the user chooze
from six bright colors (or black) as a
background on the TV screen and

also change either the intensity or
color of the scrolling type.

Even the membrane kevboard
was easy to get uzed to. Luckily, the
RCA engineers had thought to have
the TV speaker “beep” whenever a
key was typed, 0 the absence of a
typewriter “feel” didn't matter.

At about $400, this new terminal i
a first in inexpensive at-home or
office telecommunications. It was
simple to use (complete with an
excellent instruction manual) and
reliable.

If all you need is communications
and not a computer, this is a good
buy. Or if you want to add a portable
terminal to an existing computer or
network, this is the most portable
one ['ve zeen that offers a full key-
board and & 40-character by 24-line
display.

Last [ heard, RCA was even com-
ing out with an attachment that
would let yvou use any telephone—
maybe even Caesars'.
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LIGHTS: Y myg. "1, 0 8 mg. ricoting,
LIGHTS 100°s: 12 mg. "tar”, 0.9 myg. nicatine, av. per cigarerre, FTC Repon OEC. "81




Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.




ERS’ CLINKC
QUESTIONS ANSWERED

Soundproofing a room
My bedroem ig an the second floor of
a remodefed howse. The studs are
2= fr with & 1n. of insulation in the
walls, ! sometimes work night shifts
and sleep during the day. Sinee my
neighborfivod iz quite noisy, I won-
dered if pou could tell me how to
soundproaf the room inerpensive-
fy?—Jeff Nelson, Virginia, Minn.
The National Bureau of Stan-
dards book, NBS Building Science
Series 104, quotes from the 1974
ASHRAE (American Society of
Heating, Refrigerating and Air-con-
ditioning Engineers) Handbook of
Fundamentals that "neise within a
room is absorbed by draperies, rath-
er than reflected as from uncovered
glass, Also, outside noise transmit-
ted through the glass is partially
absorbed {(by draperies). The denser
the weave and the heavier the drap-
ery, the more effective it is in reduc-
ing noise transmission.” The same

book mentions that storm windows
and weatherstripping aid in stop-
ping zound.

I would add storm windows and, if
space permits, a floor-to-ceiling
drape the length of the cutside wall.
A thermal drape installed on a trav-
erse rod would also help,

Insulation removal

The local rmofing company that just
reshingled my roof tald me to remove
the fibergloazs insulation (nstalled
between my eeiling raffers. [ in-
atalled this inswlation about 10 years
ngo with the vapor barrier facing the
fiving space, When the new roof was
put on, ! also had a thermostatically
controlied fan inatalled on my roof,
The rooter said thet unless [ removed
the insilation, the shingles would
curl, fg he right?—James Barber,
New Caxgtle, Pa.

James, unless you're not telling
me all, I think the roofer has a part

In past Homeowners™ Chnics. I've menboned
e need—under certain conditions—1o intro-
duce fresh, outside air inlo the living environ-
manl. The main problem o overcome is the
prewarming of the air in the winter, and the
precooding of it in the summaer priod 1o distrit.
uting itin the housa. E-Z-vant, by Des Champs
Laboratorias Inc., accomplishes this by ducting
Ihe stale and moist air through a heat exchang-
er prior to exhausting it to the aimosphere (see
drawing below], In the summer, this may be the
cooled air, and in the winter, the warmead air,
The fresh outside air is then drawn into the haat
exchanger, circulaled around fhe heaied or
cooied (depending upon the season) air and

SERVICE TIP

deposited into the house at temperatures very
near those of the exhausied alr, (The heat
axchanger parmits he two airsireams 1o ba
broughl into close proximity, but doesn't allow
them to mix.) The E-2-Vent "transfers the heat
or energy of outgoing &ir to the fresh air,” as the
company explamns i1

¥ou can install E-Z-Venl in the altic or crawl
space of your homa. IU's approximataly 14 = 16
% B2 in.; (he unit contains a haat exchanger,
two blowers and a filker, It salls for about $500.
For the name of the representative nearest you
or for more information, write: Des Champs
Laboratonies Inc., Box 440, East Hanover, M.
073386,

aN
[ Jinl

OUTSIDE

AlR 120:v., 60-HZ,
ELECTRICAL FEED,
5-AMP, FUSE

E-Z VENT
L F_i
M 6.0bA FLEX DULCT

" EXHAUST
AlR

L

RETURMN
(ROOM ) AIR

SUPPLY
AR

Cutside air enters through the E-Z-Vent, is cooled or warmed, depending on the season,
and then enters the room via the supply air duct. Stale, moist return (room) air enters the
heat exchanger and passes to the atmosphere via the exhaust air duct.

ownership in your heating-fuel sup-
plier.We can’t imagine why he would
have given vou such advice.

Blazing campfires

Our fireplace is about 4 feet below
grade in our trilevel house. Two or
three daye afler we have a fire, the
Jamily room still smells like a camp-
JSire. I added a draft stopper on top of
the ehimney, installed plass doors
and have had the chimney cleaned
prafessionally. However, the problem
persists, Any suggestions? —Craig
(7. Letehner, Livonia, Mich.

Craig, I've checked several au-
thorities, but can only give you some
general theories here. The odor
could be the result of flow reversal, a
situation that is most typical of
basement fireplaces in multistory
houses. When the temperature of the
air within your chimney is lower
than in the house, the air in the
chimney can flow downward. The
higher the chimney, the calder the
gir and, thus, the better chance you
have of downdrafts. Also, your
house can become slightly depres-
surized from exhaust fans in the
kitchen, bathroom and elothes dry-
er. This alsc causes flow reversal.

To prevent the latter from hap-
pening, introduce outside air into
yvour home with a vent to your fire-
place, for example. This is discussed
in “Having And Eating Cake"
(Homeowners' Clinie, page 70, June
'80). Such problems are covered
thoroughly by Jay Shelton in his
excellent book, Wood Heat Safety;
it's $10.95 postpaid from Garden Way
Publishing, 1508 Ferry Rd.. Char-
lotte, Vt. 05445,

0o you have a hame mainlenances o repair protiem 7
Send it to Homeaowners' Clinig, Popular Machanics,
224 West 5Tth Sr, New York, N ¥, 10073, Letters
cannol be answered individually, but protiems of
wigly infevest will Do diScusEad (i IS colum. For
more homg rpair and maintenance help, get PM's
Homa Care Guide, §4.985 postpaid. Send orders{s) fo
PM, Box 1014, Radio City Stabon, Mew York, MY
e
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To understand what makes an
Owens-Corning roof so incredibly
durable, you have to look inside
one of our roof shingles.

There. Right in the middle. The
heart of the shingle is a layer of
pink Fiberglas® mat.

AHEART OF PINK FIBER GLASS
It won't abmrhmnisture Sothe

; shiug'leﬂ defy years of rain and
mﬁﬁt hhstmng, curling




The impossible
1S now possible.

With new Minute Wax ™
YOU Can wax your car
In Jess than 15 minutes.

That's what we said, less than
15 minutes. And people just like you
proved it in an independent research
study.

It's another amazing break-
through from Turtle Wax: the first
and only no-wait car wax. All you do is
spray iton. And wipe it off. There's
no waiting for a haze. No hard buffing
for a shine.

Just think, that famous Turtle
Wax® finish in less than 15 minutes.
The impossible is now possible with
new Minute Wax silicone car wax.

turtie wax

Wipe it off.
No waiting.
Nohard buffing.

Turtle Wax*finish
inless than 15 minutes.

1882 Turtle Wax, Ing.




Fazcinated by the information that a 2,700 pound projec-
tile can go from zere to 1.700 mph within the 68 feet of a
battleship’s 16-inch gun barrel (see page 73), we had a
question: How fast, we wondered, was that same shell go-
ing at the end of its 20-plus mile trajectory. With the Penta-
gon on the other end of the phone, we requested to know
the 16incher's “terminal velocity” —aware that proper

terminology is everything when approaching the military.
The MNawy said it would get back to us.

A few days later, word came that the “terminal velocity”
of the shell is zero.

It turns out that the Navy measures "impact velocity” of
a projectile at a theoretical point one foot from a target.
For a 16-inch shell, it's about 1,100 mph.

PM's Whatsit

Given the culture’s inclination for poetry in
plumbing, vou might easily guess at first sight
that the device shown in this photo sprang
from the brow ol a Frenchman. Correct, In
addition, what's happening is quite clearly in-
dicated —all vou have to do in this case is be-
lieve it. You don't? Turn the page.

Oh, the humanity...

Are you ready for Blimpboard? It's belng billed as an Indodr advertising me-
dium, suitcile (it says hera) for genas, gymnasiums, malls ond schools, The
Blimp is & keet long and filled with 14 cu. . of hellumn (breathe easier, sports
fans) It fies and maneuwvers enfirely by remole control, powered by batteras
driving three gondola-mounted rmotors. Promaolional messages can be silk-
scraened on the blirmg’s sides: of, a bannset can be fiown bensath i And for
getting out of those tight comers, it offers a unique function: i fies in revarse
Bimpboard is at 1636 North Woodland., Prove. Utah 84601,

L -_—

e p ooy ®
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Whatsit revealed

What the Societe Francaise de De-
veloppement et Distribution has
wrought —and already has mar
keted to some European restau-
rants—is a public convenience
which has three interchanpeable
seats and presents each user with
one that has been newly cleaned
and disinfected. A chain conveyor
pulls the used seat into the cah-
inet. simultaneously positioning a
fresh version. The entire process,
including a rotary scrubber, is ini-
tiated and driven by normal water
pressure, adding greatly to the
context of the word, flush.

PM Techmology Editor
Robin Nelson, one of
TechEx awards judges,
al the Polish "axhibit.’

Poles apart

TechEx is a combination exhibit and seminar for technology exchange
and licensing sponsored by an internationally known, Florida-based
firm, Dvorkovitz & Associates, specialists in technology transfer. At
this year's U.S. TechEx show, held recently in Atlanta, several East
Bloe countries had scheduled exhibits. (Because of lack of manufac-
turing capacity, most of the Warsaw Pact nations, including the
LLS.5.R,,are active in licensing their technological developments and
inventions.) They all showed up —except the contingent from Poland,
which eancelled "becrause of circumstances beyond our control! The
sponsors presented an exhibit anyway (photo): a black curtain —upon
which deseriptions of the Polish inventions that were to be shown
were hung —plus a suitable floral arrangement.
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Hivstron Kops

Make way for the video police. Asof a
recent Appellate Court decision over-
turning a previous ruling in favor of
Sony Corp.. several retailers and one
poor stiff who told the world he had
bought videotape in order lo record
copyrighted material (films) on his
VCR, it Is illegal to tape movies at
home. (See PM Electronics Monitor,
page 10, Mar. ‘82 |

Thaere is a petition bafore the Su-
preme Court asking it to hear an ap-
peal of the appeal (unlikely—since the
Court has agreed to hear only five
copyright cases in its entire history)
There is also Congressional legislation
in the committee-hearing stage which
would bring videotaping for home use
under the Fair Use Doctrine—making
it ligit,

But the movie industry, under asso-
ciation kingpin Jack Valentl, has found
some Congressmen sympathetic to a
bizarre proposal: that a surcharge be
placed on both videotape machines
and blank tape. paid ultimately by the
caonsumer, for pooling and eventual
dispersal to producers whose films are
being copied

The concept that innovative technol-
ogy should cost us more just because
it has leapfrogged conventional mar-
keting structures is a hard one o swal-
low. And doesnt this "probable use
precedent invite, say, music publish-
ers to tax Xerography supplies?

Through their industry association,
the tape and VCR marketers are pur-
suing legal remedies and lobbying
hard. Bul there may be a simpler so-
lution: Every time a Hollywood pro-
ducer turns out a movie that is unfit
for home taping, for reasons of content
or execution, he'll be assessed a sum
to be pooled for return to owners of
videotape equipment.
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Goodyear’s all-season, all-terrain, all-position Wrangler Radial.

Rain, mud, sun or snow. Wrangler quiet highway dri\-'irzﬁ.

All-Season Radial helps you drive through Wrangler Radial also has steel-belted
almost any weather. construction. With the greater strength,

Its tread and construction give flatter footprint, longer tread life,
you the traction characteristics of and slightly better fuel economy
a mud-snow tire, of radials over bias-ply tires.

The fact is, Goodyear ' So put your truck on the
Wrangler Radials were devel- radial that comes to g‘lﬁewiﬂl
oped and proved in off-road L almost any condition. The all-
racing. Through dee‘[() mud and season tire that's identical to

S. ] the one we race.

sand, over sharp roc
And, unlike some tires of PR Goodyear’s all-season,

its type, Wrangler Radial has @ all-terrain, all-position

a tread computer-designed for & Wrangler Radial.

GOODSYEAR

QUALITY AND NOVATION






w;w'frr Martin Caidin has al-
wiys been obsessed by air-
pleanes, et Jeis Life took on anoth-
er dimension when he aequired a
vintage German Ju-52 transport
geveral years ago. A frequent air-
show participant, Caidin was
Inoking for something new to do
with his bird, dubbed “fron An-
wie,” when the idea of a record-
setting wing-walk came up. . .

Why did you do this stunt/!
IMon’t call it a stunt. That's
the last thing it was,

F“ T.hf':rl pecdian u::uuhf frived et ” ir
and why did you do i1}

MC ['dcall it an answer to a chal-
fenge. An engineering adventure. A
dream for a pilot. A lot of peaple =aid
it simply couldn't be done. That tells
you what it was—a challenge, engi-
neering, pilotwise and personal.
PM  Deseribe how you prepared for
the, well, let’s call 1l the event,

MC It started a few months be-
fore we began petting ready to try
for the world's record—14 people

|
-

Coed group of 18 ‘chutists clings 1o the
ancient plane momentarily (lop) before
making guick but orderly exit into air.

outside an airplane. Around Christ-
mas in 1980, U5, Army sky diver
Phil Rogge aszked if 1 ever tried
putting people out on the wingof the
Ju-532, We'd done it a few times, but it
was small stuff. So we decided to try
it by putting people almost o/l the
way out instead of hugging the fuse-
lage?
PM

MC We figured seven on the wing
and a couple atop the fuselage.
Remember, we had no idea what
would happen. We took off the left
door, tied ropes all over the place
and went up to 5,000 feet. I figured
I'd better cut power so the prop blast

Haw many people?

AnatomyOf AWing-Walk
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wouldn't dump these guys off the
wing. I was hitting about 115 mph
when out they went on the wing and
« o good-by lift! The control yoke in
my hands went mad and jumped
arcund and she rolled right over an
her hack.
PM  That plane went inverted!
MC She rolled over on her back as
pretty as vou please. shaking like
mad. and went down in a gentle roll-
ing dive and got up to about 160 mph
true airspeed. Those guys out there
on the wing were hanging on and
yvelling like maniacs. At 5000 feet, |
hit power, they let go of the ropes,
Lthe shaking stopped and we pulled
out. It was a terrific ride,
PM  And that gave you the idea for
the world's recard?
MC It sure did. We figured if we
could have seven on a wing and two
atop the fuselage, withoul any pow-
er, we could iy with 18 people on the
wings.
PM You said wings, plural. Did
wou try it tho! way?
MC We sure as hell tried. We
{Pigasn lurn to pege 67)
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THE PM GARAGE

CAPSULE REPORTS ON NEW AUTO PRODUCTS

Self-powered ratchet

You've =zeen the electric-powered
wrench and the air-powered wrench.
Now meet the battery-powered
wrench. The Redi-Ratchet is sup-
posed to spin threaded fasteners on
and off all day on a three-hour
charge to its NiCd battery pack. We
didn't use it long enough to test that,
but we did find it strong: The %-inch

Battery-operated Redl-Aatchet provides
ft-lb. of torque. Free speed s 110 rpm.

drive tool turns with a free speed of
110 rpm and supplies up to 20 foot-
pounds of torque. The wrench can
handle up to 100 foot-pounds of
torque.

Weighing in at 3% pounds, the
14¥%-inch wrench uses a grease fit-
ting to lube its reversible ratchet
mechanizsm. A slim profile and 360-
degree rotatable head help you work
the tool in tight places,

The price is $180 for ratchet and
battery charger from Ingersoll-
Rand, Dept. 50707, 253 East Wash-
ington Ave., Washington, N.J.
0T8R2. —T.A,

Battery disconnect switch

If you're looking for a quick and easy
way to temporarily disconnect vour

Battery disconnect switch tor side-tarminal
batteries will help prevent current drain.

car's battery, you'll find that using a
battery disconnect switch is easier
than removing battery cables.

Safety/Switch Model ST-2 for side-
terminal batteries lets you cut the
juice simply by flipping a knife
switch.

The unit i= rated at 350 amps. con-
tinuous use, and uses cast brass and
copper construction. We found it to
be a well-made, heavy-duty switeh,
which accounts for its $19.85 price
tag.

Once the power is cut, you can
work safely on your car's electrical
system.

It's from Paragon Manufacturing
Corp., 822 13th Avenue 3., Hopkins,
Minn. 55343 —T.A.

Clip-on sun visor

Driving into the blinding late after-
noon sun is a hazardous econdition
easily dealt with, thanks to Yankee
Products' foldaway sun visor. It's an
oldie, but a goody. The smoked plas-
tie shield mounts to the sun visor

Smoked plastic sun visor clips onto regular
visor and foids away when not In use.

with two slide-on clips. No tools are
needed. When not in use, the visor
flips up and out of sight.

I found this Yankee product in the
automotive sectionof a large depart-
ment store for 33. Yankee Products
hag a free catalog of its wares.

You can obtain cne by writing to
Box 910, 25 Grand 5t., Norwalk,
Conn. 08852—Joe! Breauit

The right stuff
We've found that rubbing out new
paint jobs requires a lot of muscle
and a really fine-grit sandpaper. If
you've got the muscle, Nikken's got
a good waterproof sandpaper for
either wet or dry use,

The silicon carbide closed coat is
available in “C" weight & = 1l-inch
sheets ranging from 80 Type RRCC

Wel- or dry-use sandpaper uses silicon-
carbide abrasive, comes In variety of grita.

grit to super-fine 1200 Type WTCC.

Each szheet retails for ahout 75
cents and must be ordered in bulk.
Contact Emgee Marketing Co., 5802
Tennessee, Clarendon Hills, [l
60514.—Soel Breauit

Lifting the fog

The Tracer Chemical Corp., out of
Tampa, Fla., has just begun zelling
its antifogging compound originally
developed for NASA,

The TRX Anti-Fog Composition will
eliminate fopging on both plastic and
glass. It did a good job on my motorey-
cle helmet face shield and the car
windshield, and also worked well on
gogglez and the bathroom mirror,

The =mall, 1-ounce bottle I tested
iz 2aid to be pood for 25 applications
the size of the average auto wind-

A
-

Antifogging compound, originally made for
NASA, siops fogging on glass and pilastic.

shield. It costs about £2.50 plus ship-
ping, and vou can order the product
by writing directly to Tracer Chemi-
cal Corp., Box 7484, Tampa, Fla.
33673,

—Joel Breault
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Everybody talks about quality, Ford
people make it happen.

Our engineers create a design and
specify materials that protect against
wind noise and water leaks. People like
Gary Lilley carefully fit weather
stripping to provide a pleasing interior
environment for driver and passengers
in every Ford vehicle.

Thisdedicationtoquality at Ford
Motor Company is paying off. Latest
results show a 48% average improve-
ment in quality over 1980 models
as reported by new car owners.

Visit a Ford or Lincoln-Mercury
dealer and take a close look at what total
employee, management, union and
supplier involvement can achieve.

At Ford Motor Company,

Quality is Job 1!

<>

“ord
Mercury
Lincoln
Ford Trucks
Ford Tractors




Troubleshooting Ford’s ,_
Microcomputer Control l.lmt N

by Mort Schultz

{youdon't have a copy of the April

1982 Saturday Mechanie on
hand, rustle it up, You'll need the
chart it contains that lists parts of
the Microprocessor Contrel Unit
(MCU), which iz what Ford Motor
Co, ecalls its computerized engine
control system.

The April article (Part 1, Trouble-
ghooling Ford's Microcomputer Con-
tral ['nit, page 53) outlines which
engines have the MCU. The MCU
system regpulatex various engine
functions and includes a self-diag-
nostic function. The system provides
diagnostic messages in the form of
numerical service codes, presented

as intermittent The sor-

voltages,
vice eodes reveal whether the MCU

system iz working properly; if it's
nat, the codes locate the trouble
area, And the self-diagnosing fea-
ture of MCLU makes troubleghooting
a job yvou ean do yvourself,

The purpose of troubleshooting
the MCU is to determine if a part of
the system is causing poor engine
performance. To check the MCLU,
yvou'll need one of two instruments:
the Self-Test Automatic Readout
(STAR) unit or an analog voltme-
ler,

STAR (part No. 07-0004) iz about
£125 from Ford/Mercury dealers or

7/ e
A

Low-temperature switch
(tar left), transmits data
to on electranic control
maodule (ECM), computer
of the MCU systam, by
way of the harness plug.
Test procedures for the
switch vary, depending
on engine displacement.

parts and aceessories storesthat sell
Rotunda products. The STAR dis-
plays two-digit service codes to let
vou know the source of a problem.
If wou chooss to use an analog volt-
meter instead of the STAR, it should

have a 0 to 20-volt :!.1 c=eple. You'll
also need a jumper wire.
With a voltmeter, you have to

eount pulaes of the voltmeter needle
to read the service codes, Interpre
ting this takes practice.

The first pulse or series of pulsesis
equivalent to the first digpv of the
two-digit code a STAR unit would
display. Then there is a pause, fol-
lowed by another pulse or series of

[INE 148
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pulzes, which iz equivalent to the
second digit of the two-digit code
STAR would display.

If you use STAR, an "11" is dis-
played to let you know the system is
okay. A voltmeter registers an “11"
when the needle rises for % second,

drops to 0 for 2 seconds, then, rises
for another & second. To verify the
reading, keep the voltmeter in place.
After a pause of 4 seconds (needle on
0}, the cyele will repeat itself,

Take another example. A STAR
display of *42" indicates that a rich
fuel mixture is affecting engine per-
formance. The trouble could be a
sticking choke, high resistance in n
fuel-control-solenocid circuit or a
malfunctioning exhaust-gas oxygen
sensor. The voltmeter would display
acode 42 in the manner shown in the
illustration on page 38.

Before testing the MCU

Before you begin the MCU diag-
nostic check, make sure all other
potential sources of poor engine per-
formance have been eliminated.
This includes pgeneral electrical
problems, vacuum leaks, ignition
component malfunctions, problems
in carburetor systems not controlled
by the MCU, various emissions-con-
trol part malfunctions and internal
engine problems.

If problems persist, proceed to
troubleshoot the MCU. Warm up the

RISE . RISE

. .:'ng -

engine to normal operating temper-
ature—that is, until the upper radi-
ator hose feels hot. Then, shut off
the engine, place the transmission
in PARK oF NEUTRAL, engage the park-
ing brake and make sure all accesso-
ries are off.

There are two conditions that can
upset this procedure: 1. The engine
won't start; 2. The engine problem
you're trying to solve occurs only
when the engine is cold. In both
cases, you can't use the MCU gelf-
test feature, but must try a different
troubleshooting procedure.

Engine won't start

The only way the MCU can keep
anengine from starting isifthe TacH
input circuit to the MCU computer is
shorted to ground. This causes cur-
rent to bypass the ignition coil pri-
mary. If the ignition coll isn't pet-
ting current, neither will spark-
plugs. The engine, therefore, can't
start.

If a no-start condition exists and
all conventional caunses have heen
ruled out, there might be a short.
The short could bein the wiring har-
ness from the ignition control mod-
ule or in the MCU computer. To dis-
cover and locate a short do the fol-
lowing:

1. Disconnect the horseshoe-
shaped connector from the top of the
coll. Disconnect the plug that at-

RIGE HISE

%SEC. | LSEC | SEC

KSEC,

% SEC

To check out an MCLU
for a no-start problem,
connect an chmmater,
as Indicated. H the
ohmmeler reads jess
than 1,000 ohms, dis-
connect harmess at
the module. H It st
regleters  less than
1.000 ohms, there's &
breakdown present in
the wiring harness.

taches the ignition control module to
the horseshoe connector and the dis-
tributor. Then measure resistance
with an chmmeter between the ter-
minal on the horseshoe ronnector
marked TAcH and ground.

2. If the resistance is greater than
1,000 ohms, the MCU system is not the
cause of the no-start condition. If
resistance is less than 1,000 ohms,
disconnect the MCU module from
the wiring harneszs and measure
resistance again. If the resistance
measures less than 1,000 ochms, the
fault iz somewhers in the circuit
that Ford refers to as circuit 11inits
wiring-diagram manual. If the resis-
tance is greater than 1,000 ochms
with the MCL module disconnected
from the wiring circuit (but less than
1,000 when connected). the MCU
control module is defective.

You can’t repair the MCU control
module. [t must he replaced, but
remember that the MCU system,
including the control module,
carries a o0,000-mile/five-year war-
ranty, whichever comes first. How-
ever, if vou go back to the dealer,
don't tell him vou've been trouble-
shooting the MCU system: He can
probahbly veid the warranty.

Handling cold-engine problems
All MCU systems have a low-tem-
perature switch that sends signals

VOLTMETER
\‘H
RISE

isee | wsee | WSEQ

FALL FALL
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Low-temperature switch on 4.9-liter engine uses vacuum and electrichty to signal the MCU.
Apply 4 inches of vacuum to the port; take an ohmmeter fest al the switch shown,

to the computer. There is a prelimi-
nary test for the four- and six-cvlin-
der low-temperature switches that
can be performed before the diag-
nostic test, However, the test se-
quence can also refer you to the low-
temperature switch.

Therefore, if a cold-engine perfor-

mance problem exists and all con-
ventional causes have been ruled
out, the low-temperature switeh can
be tested. Each size engine requires
a different testing procedure, since
each usesz a different type of low-
temperature switch, Test the eight-
cylinder switch during the diagnos-
tic sequence.
B 2.3-liter englne: This engine uti-
lizes an electrical low-temperature
switch. With the engine off and cold
{coolant temperature has to be be-
low 95° F.), remove the switch from
the engine and connect an chmme-
ter across its terminals. I the meter
shows switch contacts are closed
{meter will read less than 5 ohms),
the switch is bad, Replace it.

Note; Cold-temperature switches
are supposed to open when the
engine is cold and close when the
engine is hot.

B 4.9-liter engine: The low-tempera-

SELEF
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OUTPUT  GHOUND

AUMPER

SEEF-TEST
-TRIGGER

ture switch of this enpine uses both
vacuum and electricity. With the
engine off and cold (not over 95° F.),
digconneect the electrical harness
and vacuum hoze from the switch,
Use a hand vacuum pump to apply
at least 4 in. Hg of vacuum to the
switeh through the vacuum port. As
yvou do this, check acrozs the switch
terminals with an chmmeter. If the
ohmmeter shows less than 5 chms,
replace the switch

If the switeh shows an open condi-
tion (more than 5 chms), which it
should, start the engine and hold
your thumb over the opening of the
vacuum hose. {The engine coolant
temperature should be below 95° F.)
If you feel a strong pull, the low-
temperature switch and its vacuum
system are okay,

To test the low-tem-
perature switch on VB
engines (right}, turn
angine off, disconnect
the switch and test the
resistance across the
terminals. You should
tap & knock sensor
with a light hammer in
order to begin the
MCU testing cycle.

Attach voltmeter and
jumper wire to trigger
the MCU system into
the sealf-test mode.
The voltmeter needle
will begin to pulse, as
Indicated In the Hus-
tration. This particular |
example indicates a
code 42 (tour pulses, a
short pause, followed
by two pulses).

If there's no vacuum, find the
ported vacuum switch (PVS) at the
other end of the vacuum hose. The
PVS controls vacuum to the temper-
ature switch, so that it's supplied
only when the coolant temperature
drops below 95° F.

Disconnect the vacuum hose that

extends from the engine to the PVS.
With the engine running, check for
vacuum to the PYS by helding your
finger over the end of the hose, If
there is vacuum, the PVS3 is bad.
Heplace it, If there's no vacuum,
check the vacuum hose from the
engine to the PVS for a leak or hlock-
age,
B V8 engine: Thiz engine uses two
low-temperature switches that are
activated electrically, One should
open when engine coolant is below
128° F, The other switch should open
when the engine coolant is below 55°
F. Those switches are tested during
the MCU "functional” or diagnostie
test,

Connecting test equipment

To connect the STAR, keep the
ignition off and attach the ground
(black) lead to the battery negative
terminal, test output (red) to the
output terminal of the MCU comput-
er self-test connector, and test trig-
ger (white) lead to the self-test trig-
ger terminal of the self-test connec-
tor. The self-test connector iz a plug
attached tothe MCU computer (elec-
tronic control module),

Onee the STAR displays a service
code, it will keep showing it even if
you disconnect the unit from the
vehicle. To erase a code, press the
push butten or turn off the power
switch,

The STAR indicates when its bat-

TEMFERATURE
g SWITCHES
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tery has to be replaced. When the
STAR is turned off, LO BaT will
appear briefly in the upper left-hand
corner of the display window. This is
normal. However, if Lo BAT stays on,
turn off the power switch and
replace the 9-volt battery,

To use an analog voltmeter rather
than the STAR, make sure the car
ignition switch is off. Connect a
jumper wire between the self-test
trigger and ground of the seif-test
connector by clipping the jumper
alligator clips between two of the
terminals you can see in the self-test
connector plug.

Hook up the voltmeter (<) lead to
the battery positive post, and the
voltmeter (—) lead to the self-test
output of the self-test connector. Set
the wvoltmeter doe-volt selector
switeh to the 0 to 20 d.e. secale.

If you're testing the MCU system
of a four- or six-cylinder engine
using a STAR or voltmeter, disable
the canister purge valve of the fuel
evaporation contrel system to pre-
vent a wrong signal to the computer,
indicating that tho engine iz operat-
ingon arich fuel mixture. To do this,
disconnect the charecoal canister
hose from the canister purge valve
and plug it with a golf tee or pen-
cil.

If you're testing the MCU of a V8
engine, remove the PCY valve from
the valve cover to prevent a wrong
gignal to the computer when the
engine is warmed up, indicating that
the fuel mixture is too rich,

On V8 engines equipped with a
vacuum delay walve (8 wafer-
shaped, two-color valve that is
gpliced into a vacuum line in the air-

The STAR tester gives you digital readouts of the sarvice codes. It costs about 5125
from a Ford dealer, It reduces the chance of error of the pulsed volimeter technique. the test.

38 POPULAR MECHANICS

pump control systam), there's a teo
and restrictor in the thermactor
vacuum control line. The restrictor
must be uncapped during the func-
tional test.

Getting test grades

To perform the diagnostic test an o
VE, perform the following:

1. Make sure the engine is fully
warmed and the upper radiator hose s
hot and pressurized. Connect the
STAR or your analog voltmeter as
described. Turn the STAR on. it
should flash “88." then “00." Press
the push button. Run the en-
gine at 2,000 rpm for 2 minutes,
then shut it off. Restart the
engine immediately and allow
it to idle.

2. i you're working with the
STAR, a code 40 should appear.
If you're working with a volt-
meter, the needle will pulse
four times. The throttle kKicker
will inerense the idle speed. Either of
these iz the initialization code. On
carz equipped with a knock senzor,
place a ¥e-in. extenzion on the mani-
fold near the base of the knock sen-
sor. Tap the end of the extension
lightly with a small hammer for 15
seconds as seon as the initialization
code appears.

3. After the four initial pulses or code
40 appears, record volimeter pulses
{transcribed into service codes) or the
STAR service codes. Within 90 sec-
onds, the throttle kicker will retract.
If a code 11 is displayed, the MCU
system is okay. For wvehicles
equipped with universal ignition
modules, however, Ford prescribes
additional tests i7 the vehicle has
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To disable the canisler purge valve,
disconnect it and then plug the hose
at the canister or at the valve.

detonation problems at wide open
throttle andfor poor performance.

To perform the dingnostictestona
four or six-c}-linder:

1. Make sure the engine is fully
warmed. Connect the STAR unit or
analog voltmeter as indicated, Turn
the unit on. It should fash "88"
then record a steady "00.” To receive
service codes, press the push button,
Then turn the ignition key from off
to on, without starting the engine,
One quick initialization pulse may
pecur (code 10) immediately after
the key is turned on. The service
code display will occur after 5 sec-
onds. If you get anything other than
a code 11, perform additional tests.

2. If a code 11 appears, start or
restart the engine. Increase engine
speed to 3,000 rpm and watch for a
code 20 or 30 on the STAR, two or
three pulses on a voltmeter, If code
11 reappears, tha basiec MCL system
is sound, however Ford recommends
additional component tests. If a mal-
function code appears, additional
subtests are necessary.

The chart in the April '82 issue
outlines service codes and what com-
ponents of MCU may be involved.

Note: In a case where a code or
pulzes indicate a malfunction, a dif-
ferent code or number of pulses may
show itself during the “repeat” cy-
cle. This indicates that more than
one malfunction exists. Further-
more, during four- and six-cylinder
tests, if you get a code 11 during fast
{or slow) idle, but a different code
during slow {or fast) idle, there's a
malfunction. The only time you
don't have a problem in the MCU
system iz when code 11 or pulses
equivaient to code 11 appear during
both the fast- and slow-idle phases of
™




NOW FIRESTONE LIGHT TRUCK RADIALS

COME WITH A SPECIAL BONUS:
COLEMAN CAMPING GEAR.

Here's a deal so good no true outdoorsman can pass
it by.

It starts with the Firestone line of steel belted light
truck radials: ATX™ the one that's been winning big
in off-road racing; Steeltex," our tough all-position light
truck radial; and the Steeltex Radial Town & Country™
with its special deep biting traction tread.

And now, for a limited time, with each
one you buy, we'll give you a coupon good for
a special super saver’s discount on your
choice of a Coleman™ portable air compressor,
cooler, stove, or lantern.

To be sure you don’t miss out on this
great offer, get the details now at your
participating Firestone tire retailer. He's got
the tires to get you to that special spot. Plus
the Coleman camping gear to help you
enjoy it more.

Cofeman Infiate-Alf* Partable Air Compressor
$28.33 plus shigping and handling

Coleman "Lunch Pack™™ Cooler

$10.47 plus shigping and handling

Coleman Deluxe 2 Burner Stove

$35.91 plus shipping and handiing

Coleman Doubie Mantle Lantern
$28.60 plus shipping and handiing

vvvvv



Living in the past

My 1931 Dodge Avies( 2 2-liter engine
and automatic tranamission) (8 o
pleasure to drive, except for ome
thing. L'non starting out, the car hes-
itates g0 badly it nearly conks oul,
Pushing the accelevator pedal down
makes if suddenly cateh hold, The
dealer gays he replaced the aceelera-
tor pump in the carburetor, but the
engine stifl stumbles badly. Any
ideas? —Don Lauderback, Hickory,
Fa.

Faulty sccelerator pumps are a
major cause of hesitation, but not
the only cause. There are a number
of other possible conditions that ean
cause initial stumble. They include a
sticking secondary throttle valve, a
dirty idle-transfer port, or even an
incorrect idle-speed or idle-mixture
adjustment. If the problem occurs
only when the engine is cold, the
EGR system may be malfunction-
ing.

I would, therefore, ask the dealer
to get put his 1981 Engine Perfor-
mance Manual for Aries, Reliant,
Omni and Horizon. It explains how
to diagnose hesitation problems.
MNote, in particular, the chart on
page 14-6 of the manual. It explains
what to do if the hesitation occurs
only when the engine is warm, or
under both warm and cold
conditions.

There's another publication that
can help vour dealer get to the bot-
tom of this and other driving prob-
lems exhibited by both 2.2- and 1.7-
liter engines. It's called Diriveability
Test Procedure, 1882 FElectronic
Feedback Carburetor System. The
booklet provides a step-by-step trou-
bleshooting procedure for every
component that can conceivably
cause the kind of driving problem
you're having.

Licking clicking

Not long after purchasing a new 978
Chevrolet Malibu station wagon, 1
noticed a faint clicking from the
wheels that increased and decreased
in intensity with speed. The Chevro-
let dealer said he conldn’t hear the
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noise, ao we fook the car to an inde-
pendent brake mechanic who turned
the rear-wheel drums on a lathe,
thinking that perhaps they weve oul-
of-round, There seemed to be some
impmuemqﬂ. but the noise is again
as loud as ever. Our brakeman now
aays the front-wheel rolors are wear-
ing heavily on the side closest to the
axle,

The Chevvalet dealer says this s
normal and that rotors should be
turned when [ have new padsg in-
stalled. ! understand new rofors cost
$8t ench. Isthereanything J candoto
correct this condition and avord the
expenge of new rotora? Do you kKnow
of any remedy for the colicking
noise ! —Wesley . Kimbell, West Co-
vina, Calif.

It seems that vou are concerned
about two separate problems: rotor
wear and a cdicking noise. I'll
assume that they're not related, in
that vou seem to have determined
that the noise is coming from the
rear.

First, why do you assume your car
needs new rotors? Mayvbe it does,
and maybe it doesn't. Your dealer
said rotors would have to he
turned —not replaced.

I agree with the dealer that it's
normal for rotors to wear more
heavily on the axle zide. When brak-
ing, the pressure exerted by the pis-
tons is on the inner brake pads,

which apply on the inside (axle) part
of the rotors.

Rotors can be turned and reused
as long as the minimum-thickness
dimension embossed intothem is not
exceeded.

For example, if the refinished
dimension found on a rotor calls for
a minimum thickness of 1.230
inches, and your rotor after refinish-
ing is 1.230 inches or thicker, keep
the rotor in use. But if the thickness
after turning is 1.215 inches, replace
the rotor.

However, due to uneven wear,
some rotors have maximum machin-
ing spees for each face, in addition to
a minimum thickness spec,

Inrespect to the clicking noise, the
fact that it diminished when the
rear drums were turned indicates
that the brake mechanic wasz on the
right track.

It's quite possible that one of your
rear axles iz slightly bent. This
might cause the drum to contact the
rear shoes in such a way as to create
the clicking noise. When the mechan-
ie reinstalled the machined drums,
he probably loosened up the brake
adjustment, which caused the noise
to be diminished. Another possibili-
ty iz & bad rear axle bearing. A faul-
ty rear brake component is a third
candidate.

Biting the hand . . .
The front wheels of my Volkswagen
Rabbit diesel are extremely difficult
ta turn when the car iz gtanding still
and juat plain difficult when under-
wiry. My wngrateful little rascal has
struck back at me geveral times, leav-
ing mie with fingers that felt ag if they
were gnawed by a dog. Assuming a
power gteering unit would solve this
problem, !'m wondeving if 1f would
wipe oul whatever engine power my
atrconditioned RKabbit now pos-
seases. Can you tell me?—Norman
Witliamszon, fr., Claremant, Calif,
Probably, if you don't have a 1982
{Please turn lo page 42)

Say ahh

The number of compaints about cold-engine protlems—stalling. surging
and hesitation— has risen sharply since early in the 19705 when manu-
faciurers started equipping cars with preheated inle! air syslems (so-called
thermostatic air clearers). This sysiem has a damper valve operated by a

vacuum motor which, in lum, is controdled by
a temperature sensar in (he air cleaner, By
providing warm air, it allows a cold engine to
run at a leaner choke satting than it otherwise
would. When you check his system, you may
hawve irouble seeing the damper valve, which
iz buried deep inside the throal of the air-
cleansr snorkel.

A solution i3 10 hold an old rear-view mirror

at the mouth of tha snorkel and, f necessary, to aim a flash-
light down the throat. Start the engine, which should ba cold.
The damper valve should close. As the engine gals warm,

the vaive should opan showly.

PR CAR CARE

SNORKEL

MIRROR
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“‘Most @mﬁlurth job after
t .

job before fimally land one
they can build into a career.

“In 't-nda}"ﬁ'high-tuch Navy. vou

can start with ajjob important
enough to become a career.
Learning a valuable career
skillis an important part of your
Navy Adventure. And it starts
when vou choose the kind of
job or technical training that s
right for vou, The Navy
offers training in fields like
electronics, computers,
aviation mechanics —over 60

career areas in all.

Then the Navy gives vou
the training and experience yvou
need to master the career skill
vou chose. In the Navy vou use
the most up-to-date equipment
and methods in vour field, In-
school training and on-the-job
experience can give vou a level
of technical skill and profes-
sionalism second to none.

Becoming the best at the
job yvou want to do is important
to vour future, and important
to the Navy. Because today's

j&b Important Enough To Become
A CaveerIs Part 0f The Navy Adventure.

o

Navy depends on modern
equipment and the men and
women who operate and
maintain it

And the modern Navy pavs
vou like the skilled professional
yvou are. You'll earn over 550
a month. right away, with
special pay for sea duty, and
other benefits like food and
housing. medical and dental
care, That's good starting pay
for any job, and in the Navy
that job can be the start of
a career.

Navy. It’s Not Just A Job, It’s An Adventure.




CAR CLINIC
{Continued lom oage 40)

model, From the sound of your let-
ter, 1 don't think you do.

Volkswagen did not equip pre-1882
Rabbits with power steering. Nei-
ther does it have a retrofit power
steering kit for pre-1982 models, die-
zel or gasaline.

For 1982, VW is offering power
steering as an option. However, the
sizes of Rabbit engines have been
increased to compensate for the add-
ed load. Pre-1981 Rabbit diesel en-
gines are 1,471 cc in size, but the
1881 Rabbit diesel iz 1,588 ¢e. The
1981 Rabbit gasoline engine iz 1,715
o, Previous-year models with gaso-
line engines have either 1,457-ce,
1471-ce or 1,6BB-cc engines, de-
pending on the year.

Make sure your tires are fully
inflated, Underinflated tires can
méke the steering “heavier” than it
should be. Tires that are wider than
original equipment can produce the
same result.

Ins and outs

On five occaaions over the last two
months, the 5.7-liter V2 diesel engine
af my 1980 Oldsmobile Delta 88 has
died on me whife traveling on a level

road ot o speed of about 20 mph.
There's never been a problem getting
started again. At higher apeeds, the
engine performs Afawlessly, ['ve
changed the fuel filter, but it haosn'f
helped,

The car had besn driven only 6,700
miles when the trouble started, What
ecould be the cauge? —Harry Wester-
berg, Portland, Ore.

Since 1 received your letter to-
ward the end of winter, | would say
that the most likely cause of the con-
dition that you describe is fuel wax-
ing.

Although this condition generally
causes hard starting, it frequently
results in the kind of performance
you describe when a garage-kept car
isdriven in cold weather, Is vour car
equipped with the fuel-heater op-
tion? If not, it should be in an area
where the temperature drops below
20° F. It's also important that you
use winterized fuel.

Another possibility is that the
mechanical fuel-delivery pump,
which looks just like a conventional
gas-engine fuel pump, has failed. It
can be pressure-tested in the same
manner as the conventional pump.

There's also a chance that the
cause of vour trouble i& inside the
fuel-injection pump with a sticking

" CAR CARE

Hat trick

If you get a higher-than-
normal fluid level on a dip-
stick, maybe it's lippead its
lid. Suppose the engine oil

level reads “overfiled” after an

ofl change, when you know the

engine’'s been filled with the amount of oll spec-
ified by the manufacturer, Check the retaining
cap on the dipstick. Il
may have come loose
and been pushed up as
you shoved the dipstick
into the tube. This wii -
cause the dipstick 1o
sink deeper into the oil
than it should, and the
level will read higher
than it really is. To repair
this, position the dipstick
so the oll leve! reads FuLL.
Slide the cap down until it
rasts on the ube, remaove
the dipstick as you hold
the cap steady and braze 1
or weld the cap to the dip-
slick.

Make thizs repair afler
changing e oil and he
oll fiter and running the
enging a whila when the
correct amount of oil is in [

CAP

DIPSTICK

e

the angine and the filter is
already filied.

WE'RE NOT JUST ANOTHER
FLASH IN JAPAN.
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Does The Sharp-All Pay -

YOU BET

$100.00

over $100.00 & day

“Recently | had three days in g row here | made

Makes Over $60.00 EXTRA
a Week In His spare Time
Sharpening Shop!

“My Sharp-All made me

an extra $3.500 last year.

Now | am going full time.
it's great to be your own boss.’

DAVID SWANSON —

Utlea, Michigan

Let FOLEY BELSAW PROVE

You can do it too! On our

a dﬂy William 1. Milchell, Tempe, Arizona 30-DAY FHEE THIAL uFFER
F— | have had excellent results with the Sharp-All . ..
Can’t  voulustcan'tbeatit . itis easy o set-up, doesn't SEND FOR FREE FACTSI our Free Book tells how to
.. lake long 1o change stones ... all in all, it is no fou risk nothing by accepting  g45ry g profitable, lifetime
bEIt it trouble to work with this offer 10 a6 how easily you
can turn your spare time Into big  Nome sharpaning business,
=———m—— = S ':J_""m *;l“m F‘H::-_llﬂlg o Cash Profits with your own Com-  how we help you grow, now
. “There's always work in 3 sharpening business plete Sharpening Shop. No. sell- R
$32 IN  your own il you want it sterday, | made ‘aﬁ:;'ﬁ' ing. . no previous experience T M s
D0 in two by needed. Our famous Sharp-
$32.00 in two hours P 2 ded. Our f Sharg-All  FIND QUT ALL ABOUT IT
2 hﬂrl,u'ﬁ Dave A. Lawis, Hoguism, Washinglon ﬁa,.ﬁ:.& and show-how instructions sel No Obligation —
oo youuplomake$200.8500.8700 g gategman will Call
"l had dreamed of refiring for years, but was e month CASH sharpening Saws,
w t d afraid lo quit my salaried innr.’ql had mever used this Knives, Scissars, Lawnmowers, FOLIN-BELERN 0.
ANUeQq  ype of equipment, but the Sharp-All was real easy Shop and Garden Tools. .. all 87134 FIELD BLOG.
o leam. | sharpened fi — Futling eqges. \ Mo,
to At | arpe %?Eamfﬂmh rst week tting ed KAMZAS CITY, MD, 64111
without advertising at all. Now. for the first time in = L :
Retirﬂ my life, | can say that | am content.” No Obligation Mo Salesman Whall Call

Farris Comnellus @ Wellinglon, Texas 79095

CITY, W0, 54010

FILEY BELEAW CD. BT BUILDINGE, KANEAS
| Sand detaits of FREE TRIAL OFFER 3nd Free Booh -LiTetime’ Secority

|

No Selling, No Inventory. .. Year Round e i

Cash Profits and YOU Set The Hours! | S = s 2ip -
metering valve or a weak governor | vacuum lock in a gasoline engine. SERVICE TIPS

weight retainer. If so, the pump has
to be disassembled to clean or
replace the metering valve or to
replace the governor unit. This job
ghould be done by a technician
trained in handling Roosa Master
pumps, which are manufactured by
Stanadyne Inc.

However, before getting involved
in pump overhaul, there are three
more “exterior” conditions that
should be checked,

One of them concerns the fuel-
return line which comes off the fuel-
injection pump and goes to the fuel
tank. This line helps maintain & spe-
cifie differential pressure inside the
pump, which is necessary to main-
tain the right amount of fuel deliv-
ery.

If the fuel-return line is partially
plugged, the differential pressure is
thrown out of whack, upsetting cor.
rect fuel delivery.

Another condition that may cause
low-speed stalling is an air leak into
the fuel system.

The slightest leak in the diesel fuel
system—aeven one so slight that fuel
won't drip through to reveal the
leak—will draw air into the system
to displace fuel. When this happens,
a condition occurs that is similar to

Your diesel starves for fuel and may
stall, be hard to start or emit exces-
sive amounts of smoke. How it reacts
depends on how large the leak is and
at what speed the engine is being
rum,

The air leak could be located at the
injection-pump suction line, at the
inlet fitting of the fuel filter, at any
of the fuel-line clamps or at any one
of & number of other places. Deter-
mine if there is a leak by splicing a
short piece of clear plastic hose into
the return line where it leaves the
injection pump. Start the engine. If
you see foam or ar bubbles in the
fuel flowing through the plastic
hose, there is an air leak. To find the
leak, examine all connections for
molstness, Cheek the condition of all
clamps and hoses.

It's also quite possible that gener-
al fuel-system contamination is
causing your low-speed stall. If so,
the tank will have to be removed,
drained and cleaned.

GOT A PROBLEM WITH YOUR CAR?

Just sk Mot about 1. Send your Guesion o e Car
Clinve, Popular Mechamncs, 224 Wast 57Ih 5L, New
Yok, MY 10018 While lefers cannol be answared
ingividualy, probiems thal ace of ganeral nfevas! will
ba published in the column

B According lo American Motors, there's
somathing new lo worry about if you actiden-
tally reverse the battery cables. You can dam-
age the fual-feedback module in 1980-82 mod-
els, as well as the alternator diodas and radio.
S0 be sure to get them straight,

B For years, you've heard not 1o tighten a new
oll filter with a wrench. Thal's changed now for
new GM engines using the small 75-mm oll
fitters, of which Ihe PF 40, PF 45, PF 47 and PF
51 are the most common. i you can't hand-
tighten the filter the number of Wwms specified
on the oil-filter [abal, use an oil-filter wrench.

B Engine oll leaking from the rear of the intake
manifold of a 1980-82 Chrysler Corp. 318- or
360-cu -in, enging is probably caused by a rear
gaskel that's slipped from batwean the mani-
fold and block Sesvice bulietin 09-04-82
(1/25/82) tells your dealer how Ip use ATV
saaler (part No. 4026070) and a retainer (parl
No. 4105671) to stop the loss,

B If you get a miss when you blow the hom of
a 1982 GM 2.5-liles, four-cylinder angine with
glactronic fuel injection built befora November
1981, have a .25-.5-mfd capacilor (parl MNo.
1851428) installed betwean tha horn feed wire
and ground at the horn connection. Voltage
leedback from the hom coll when the hom
toots results in irregular injection-unit pulses.
Each GM division has issued a service bullatin
about this. For instance, the Oldsmobile bulle-
tin is No. 82-T-3. ]
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lgmﬁ’ worth keeping
SO it's worth genuine GM parts.




And genuine Mr. Goodwrench
good service.

Mr. Goodwrench is trained by General Motors to understand GM cars
He knows how to analyze problems. Fix them. And get me ralling again Fast
And he can gel genuine GM parts. To me. it samporiant
to keep my GM car GM all the way through

I'd expecl to pay more, bul | find that Mr Goodwrench 1s committed
to reasonable prices—he has pledged (o be competitive with other places
| can go around here tor service. Besides that. he gives me
a written estimate on request so | know what | m spending before
| ve spent 1t | like thal

So keep that great GM feeling with genuine GM parts at
participating independent Mr Goodwrench dealers
salling Chevrolets, Pontiacs, Oldsmobiles Buicks Cadillacs
GMC and Chewvy trucks

WAL WAOECRE O T




APPLIANCE CLINIC

QUESTIONS ANSWERED

Plugged up

My problem concerns the anutomatic
ice maker on my Searvs refrigeratar-
Sreezer, model No, JOE-7E82068], pur-
chasged in 1903, The ice maker worked
fine for four or five years, until it
suddenly refused to turn out any
more ice cubes, [ ehecked every eom-
ponent i the ice cube unil, the water
valve and solenoid, but could fied no
Saull.

As a last resort, | removed the
water line; at the point where it
paases through the back of the bor,
there was an iee plug prevemting
waler from Howing into the iee mak-
er. All efforts have failed to produce a
permanent solution. Your comments
and suggestions would be most ap-
preciated. —Stanton Draper, Carmi-
chael, Caltf,

Sounds as if the water-fill valve
for your ice maker iz causing your
problem. There's a possibility that
the valve is not seating properly. [fa
few drops of water leak through the
valve when they shouldn't, these
drops could freeze at the point
where the tubing enters the cold
freezer temperature. | suggest re-
placing the water valve as a com-
plete assembly. The part is No.
627558: it costs approximately $14 at
any Sears store.

Blanket blues

Can you provide some informalion
ont how to repair an efectric blanket
that won't heal! anymore? [f home
repairis impracticel, [ want to by a
new one wow, during the sunmer
sales. Thanks for your help.—John
Wendling, Chicago

If you think that vour blanket
isn't heating, try this test: Fold the
blanket as it would be in the box or
package. Connect the control ther-
mostat to the blanket and to a wall
outlet. Next, switech the blanket on
and set the dial to HicH. Wait 10to 15
minutes. Put vour hand between the
folds of the blanket; you should feel
warmth.

If the blanket is cold, you will need
to take it to an authorized service
repair facility or buy a new one, It
isn't & great idea to make home
repairs on the blanket or control.
Electric blankets are made accord-
ing to Underwriters Laboratories'
(UL) standards and the electrical
components are sealed inside the
blanket. Also, the thermostat which
controlsthe amount of heat given off
by the blanket iz calibrated when

the dial is assembled at the facto-
ry.

Tired dishwasher

I have o KitchenAid dishwasher,
Model! KIDS-17, During the wash
eyele, dishes aren't eleaned satisfac-
tority. The soap inthe soap dispenser
is only partiaify dissolved, The watey
temiperature ia 1507 F, Could it be
that the prump is worn and not pump-
ing the water with sufficient foree to
remorve all the food particles from the
dizshes? —Robert H. Artman, Lake-
fand, Fla,

Sounds like your problem may be
in one of several areas: the wash
arm (a four-way hydro sweep), the
wash-arm support, the water-fill

-BTAINLESS-GTEEL FIN

.- BROMIE SPUIT RING

Tha stainiess-steal pin on the wash-arm
support should remain fasi to the support;
the bronze spiit ring should be intact.

valve or the drain valve. First,
remove the wash arm. Check the
spray holes for any blockage. Turn
the wash arm over. Check the area
inside at the point that the wash
arm attaches to the wash-arm sup-
port. Look for any deep grooves in
the black plastic. Deep grooves can
cause adrop in pump pressure being
delivered to the wash arm.

Next, check the wash-arm support
{see drawing). The support looks like
a black tower; it's located under the
wash arm. Check the stainless-steel
pin which protrudes from the top of
the support. You shouldn't be able to
turn or move this pin up or down.
Look at the bronze split ring below
the pin. Check for cracks or possibly
a broken ring. 1f vou notice anvthing
wrong with the wash-arm support,
yvou can buy a new one. The support

I you havie a guashan about any apphance send i
dlong wiifr the mode! ang senal numbers. fo Apph-
ance Chane. Poputar Mochamecs 224 Wesr 57th 5t
Mew Yo N Y 100158 Saery. buf lemers cannol be
answeared moivedualy. Problems of wide interest waif
be dECussed o il Columit

comes as one assembly for replace-
ment; it's part No. B111431.

Now, check the water level in the
tub, Start the dishwasher. Listen for
the machine to fill. As soon as the fill
evele stops, open the door. Check the
water level. 1t should be about *:in.
below the bottom of the wash-arm
hub. If there isn't enough water in
the tub, look for a restricted water-
fill valve or a leaking drain valve.

SERVICE TIPS

Saving enaergy is as important in summer as it
is in winter. That's why you should gel your
airconditioner ready for those hot days ahead
with a litthe maintenance now. Here are some
lips from Resaarch Products Corp., makers ol
Ezkleen room alrconditionar filters:

B I you noliced any mechanical problems
loward the end of lasl summer, have tha unit
chacked by a service spacalist; otherwise,
basic maintenance will ba sufficientl.

B Airconditioners nead a strong, steady low
of air to perform properly. Filters are uzed to
trap polben, dus! and din, 50 you have Glean air
at all imes. I the filler bacomes clogged, air-
fiow Is reduced and you won't gel maximum
pertormance from your unit,

B Cleaning your airconditioner is easy. Re-
mave the front panel. Using a vacuum cleanar,
waork inside the walls, louvers in the fronl panel
and inhet louvers. You may also wanl o wipe
the inside with a solution of waler and mild
delergent

B Mext, check the air lilter. If it's made of alu-
minum, wash it and recoal i1 with filter adhe-
sive. It can be reused lor many years. I it's
made of nonwashable material., replace It
when il becomes dirty,

When you starl using your aircondifioner,
keep the tollowing suggestions in mind:

1. Use your airconditioner according to cur-
renl enargy recommendations suggested by
your [ocal utiliry.

2. I possible, turn on the airconditionar
before the room heals up.

3. Keap windows and doors closed to pre-
vent escape of cold air,

4, Use shades, awnings and drapes 10 keep
direct sunlighl gut.

5. Keep the grille and register open for prop-

&r alignmeant,
6. Check and clean tha air filler periodi-
cally, i

BY
STEVE
TOH
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NOWASHERS
NOTOOLS
NO SWEAT

HOOK UP ONE WITH YOUR BARE HANDS

It took Peerless” 1o 1ake the hassle out of hooking up a faucet,
Because with this “no-tools” Peerless” faucet, all you need are
vour own two hands.
Peerdess developed a way 1o drop in the entire assembly and tighten it—by
hand. Then you just connect the supply lines with special quick-connectors—
by hand. And voure done.
- All Peerless ™ taucets are washerless—so there dre no washers to wear out and
cause drps. They all come wath the Peerfes warranty, And nobody gives you as
many do-1t- \-.‘rurxdl taucet designs as Foerfess. See them all, and choose vours al
vour Ierfess dealer’s Good-Better-Best display.
Peerless makes it easy to be handy.

PEERLE S ei

PEERLESS FAUCET C0 , & DIVTSEION OF MASCO CORP OF MDEANA, 48 E 00 8T, 50X san, INTKANARILIS, INTHANS 4a2nk *FTVE OF TEN YEARE LIMITED WARERAKTY ASE HW DFTAILR
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Durable finish

A well-known maker of quality wood
finishing materials—Deft Inc,
17451 Von Karman Ave. Irvine,
Calif. 92714—has introduced a new
product called Defteo Danish Oil
Finish. It is claimed to succeszfully
combine the superior penetrating
gualities of tung oil with the durahbil-

DEFTCO

Mew finish I8 sold in 13-0z. serosol, pint,
quart and gallon cans st thess
prices: $3.49, $4.94, $6.60 and $19.99.

ity of polyurethane finishes. At
paint and hardware stores, it comes
in three shades of walnut and a nat-
ural wood tone.—S.W.

Tools for master woodturners

For the past six months [ have had
the joy of working with two beauti-
ful woedturning tools, The first, a
Yie-in.-diameter turning gouge, has
to be the best gouge I've used.
Crafted of M2 tool steel, it's hard-
ened to RCA2 and sharpened to a fin-
gernail shape, It comes with a 24%-
in. Brazilian hardwood handle for

A lathe gouge and screw chuck for serlous
woodiurners were iried by PM shop edior.

Serew chuck for those who bulld thelr own
chucks has exceptional holding power,

$69.50 postpaid. The Screw Chuck is
machined out of stainless steel and
boasts knife-edge-shaped threads
for good end-grain holding power.
Available for Rockwell, Shopsmith
and Craftsman lathes, it's $50.50
postpaid from International Wood-
wurking Equipment Corp., 118656
Coley River Circle, Fountain Valley,
Calif. 92708B.—H.W.

A short fuse

For added protection against the
dangers of circuit overload and
short cireuits, install some Nobility
Safety Fused Plugs. Designed for

Fused plug gives added protection against
overioads and short circuits. Replacing
blown fuse takes seconds: Unplug from
outlet (top), disiodge fuss with one plug
blade (middie), pull out fuse and discard
(above). Insert new luse, push to back.

use with extension cords, these sim-
ple devices come with 7- or 10-amp.
fuses that will tell you right away if
you're putting unsafe demandson a
particular circuit. Each plug is
about $1.50 at hardware stores.
Made by New York Merchandize Co.
Ine, 32 West 23rd St., New York,
N.Y. 10010.—S.W.

Squeezable P-trap
The Squeeze-N-Flow is a new flexi-
ble plumbing trap with several good

€% Flexible trap fits

¢ both 1'%=in. and 1'%
| in. plumbing lines. It
can be installed
. quickly, using only a

screwdriver.
things going for it. 1t installs on both
1¥-in. and 1%-in. pipe in just

minutes, even if they are out of
alignment. It can also withstand
freezing without breaking, and if it
becomes clogged, you remove the
obstruction by squeezing it. From
Flowtamer Inc., 666 Sugar Lane,
Elyria, Ohio 44035, it’s $6.95 at home
centers.—Rosario Capofosto

Home and shop update

It seems we got our chemical termi-
nology mixed up in our story, Here's
A Brush Cleaner that Works for All
Paints, (page 168, Mar. '82). Methy-
lene chloride is the compound used
in paint cleaners and it iz the one we
intended to recommend. Chemists
tell us that “meth”-compounds are
numerous and some are very dan-
gerous, but that methylene chloride
is safe if used as we described, M

If you'va come across a new product with
some specigl features, 'ef us know aboul if.
Write to PM Workbench, Popular Mechan-
iy, 224 Wast 5Tth 51, Mew York, N.Y, 100719,
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YOU-CAN-DO-IT STORAGE: UPSTAIRS,
DOWNSTAIRS, ALL AROUND THE HOUSE.

Stanley comes to the rescue! Just when
yvou're absolutely sure you've run out

of places Lo store things, Stanley comes
up with a booklet crammed full of great

ideas. Free, too. You can build (ar build

tn) all these suggestions yourself —just

as long as vou're somewhat handy with

tools and wood.

The list starts with a blanket chest/
toy chest. A behind-the-couch bookcase
with hidden storage for valuables. A pan-
try on a door. Useful under-stairs storage,
too. There are also some suggestions
for a home entertainment wall, between
siuds shelving and much more.

To build these projects, all vou need
15 wood and some standard hand tools —
a Stanley saw, hammer, screwdriver,
Powerlock® rule. to mention a few. You'll
alzo want to pick up some basic Stanley
hardware — screws, shelf brackets, nails,
balts, ete,

S gotoit. There's a lot of satisfac-
tion to be had in finding and building
extra storage space around your house,

{Hrider this free booklet from Stanley,

The Do-dt-Yourself Coonpany thal makes
Stanley tools: hardware; weather stripping;
shelf steandards e brackets;
fersteners; gvage door obeners;
replaceimia!
ety doors

i)
.h‘

GET FREE
BOOKLET FROM
THE IIO-I'I'YOIIIISEI.F
COMPANY

i

The Stanley Works
Ad Services Dept.

helps you do things right" {351

CT 06050
Please send me your free Storage Ideas Booklet.

W

Street

Town State Zip




The large and small of it

Now that the vast middle ground is
pretty well filled in with efficient
new products, Detroit iz looking
hard at the fringes of the new car
market—big, luxury cars, mini and
microcars, and high performance
sports and sporty cars, That's where
most of the new product action will
be in the next several years.

Honda recently introduced its
City mini in Japan. Rumors have it
that Mitsubishi, long the supplier of
Chrysler's Japanese imports, may
begin importing the front-wheal-
drive Minica AMI for its own dealers
as early as next vear. So Detroit is
scrambling for baby cars, too.

In Japan, the Mitsubishi AMI
seats four, but weighs only 1,250
pounds and measures just 124 in. on
a T%in. wheelbase. Even in U.5.-
legal form, it could get 50-plus mpg
from its half-liter, two-eylinder en-
gine, Chrysler may negotiate its own
version of the AMI.

In 1985, Ford is looking into
importing a similar-sized car from
its Japanese partner, Toyo Kogyo,
maker of Mazda cars and trucks and
Ford’'s Courier mini-pickup. The
FordToyo Kogyo car also may offer
an optional 50-plus mpg diesel,

Meanwhile, Chevrolet iz firming
up plans to import its own Japanese-
built mini, beginning about the
same time,

The vehicle will be styled by Giu-
glaro of Italy, jointly developed by
GM affiliates [suzu and Suzuki, and
assembled by Isuzu. [suzu already
supplies Chevy's Luv mini-trucks
and last vear established itself as
America’s newest car and truck
importer,

Slightly larger than GM"s Europe-
an S-car, but a foot shorter than the
current rear-drive T-car (Chevy
Chevette/Pontiac T1000), the dimin-
utive GM/IsuzwSuzuki four-seater
should measure about 150 in. overall
on a 90-in. wheelbage, weigh around
1,600 pounds and deliver over 40
mpg in the city. 1t will be powered by
an overhead-cam, four-cylinder en-
gine displacing 1.0 to 1.3 liters and
will come with a standard, five-
speed, manual transaxle.

With fuel supplies high and prices
actually slipping at the moment,
short-term U.5. demand for such
vehicles iz not judged to be very
high. But it looks like Detroit has
decided to prepare itself for changes
in the situation.

The Camaro Z£28 (above) and Pontiac Trans Am will both be fighting for your attention on
the racetracks this season. The Chevy is the official pace car for the Indy 500 May 30, while
the TA will circulate with the Grand National stockers at various NASCAR evenis.

Full-size futures

Atthe other end of the market, GM"s
'84 front-wheel-drive C-cars—0Olds
08/Buick Electra/Cadillac  deViile
and the Brougham—seem to be pro-
gressing on schedule. Riding on a
108-in. wheelbase, these will be
about 2 feet shorter and a half-ton
lighter than their current counter-
partz and are expected to retail for
close to 20,000,

Ford plans to come in a year later
with new fwd, 106-in.-wheelbase
LTD/Marquis replacements. Code-
named Taurus, these will be four-
eylinder, five-speed-powered in their
standard form, and about the size of
today's Granada. A yvear or so later,
an all-new breed of Lincolns will bow
on the Taurus platform.

The new muscle car era

Most everyone in Detroit has gotten
the message by now: The market is
getting bored with economy and
ready for renewed excitement—oears
that stir the libido, that people buy
because they wan! to, not because
they have to. The rebirth of convert-
ibles iz one result, and renewed
interest in performance is another.

Chrysler engineers are working
on supercharging small engines and
turbocharging larger ones for extra
power at low speeds. Pontiac is
investigating & turbo version of its

fuel-injected, 1.8-liter overhead-cam
Four for future J2000s, and Buick is
developing a turbocharged 3.8-liter
V8 with multipoint fuel injection for
coming sporty models,

Ford, which is back into racing
and marketing excitement for all it's
worth, has its Special Vehicle Oper-
ations working up super Mustangs
and Caprizs for '83 that'll be “the
best-handling cars Ford Motor Co.
can do."” They will have turbe four-
cylinder power and perhaps an op-
tional turbo Six, as well. And Chrys-
ler iz on schedule with a Porsche-
looking fwd sporty car with optional
turbocharging for the '84 model
year.

On the convertible front, Chevy
has confirmed that its ragtop Cava-

(Pigase lurn fo page 52)
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“If we serve you in Seattle, we'll back you in Paducah?”

« EHGINE & DRIVE TRAIN
* BRAKES « ELECTRICAL
* GENERATOR » A/C, HEATING
* AEFRIGERATOR + PLUMBING
= ROOF COATING = AWNINGS

Now there's somebody who backs their RV service
throughout the U.S. and Canada. No matter where you
travel, there's a U-HAUL® REC VEE WORLD* and
U-HAUL HITCH WORLD®* nearby to stand behind its
parts and service work, coast to coast. U-HALUL has over
1.000 Moving Center locations opan seven days a week.

ON-SITE OR IN-S8HOP SERYICE
Wa'll do the job at your place or ours with factory autho-
rized service, parts & supplies.

24-HOUR ROAD SERVICE If you break down
while traveling, call 1-800-528-0355 (toll-free).

PARTS, SUPPLIES & ACCESSORIES
Chemicals, directories, maps, hoses, appliances, toilets,
pumps, lighting, awnings, TV
antennas, tire carriers and more!

* HITCHES « LOAD EQUALIZERS

“+ BWAY CONTROLS - SUSPENSION AIDS
* BRAKE CONTROLS + LIGHTING AIDS
AANBMISSION COOLERS - LP GAS

COMPLETE TOWING SYSTEMS
U-HAUL HITCH WORLD has everything you need for
your tow vehicle and trailer With over 35 vears experience,
nobody knows more about trailer towing than U-HAUL.

Hitches for domestic and foreign cars, trucks and
motor homes. All from top-brand names such as REESE,
DRAW-TITE and VALLEY. Also custom fabrication for
unique vehicles and towing needs.

COMPLETE LINE OF
TOWING ACCESEORIES
Brake and sway controls, electrical connectors, trans-
missgion coolers, ball mounts, suspansion aids, tow bars,
mirmors and more |

F’IHD us IN TI-IE m-u'rE Pﬁnis UHDEH u-HAUL MOVING cENTEns

Aon the wn‘! g team 'ﬂfﬂ re nirn r,},e:m-rlr-n- | H W |PEHI‘III;,4.¢:I|.'I‘ Cal {,ur‘:"lNl:uEI 1-800- F\Z‘b 0463 N
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DETROIT LISTENING POST
{Continyed from page 50)

lier J-car will ge into limited produc-
tion for '83. American Sunroof will
do the conversions. Ford is already
thinking of moving its soon-to-be
introduced soft-top Mustang by
Cars and Concepts in-house, if de-
mand justifies it. Pontiac displaved
a J2000 convertible at the Miami
Auto Show last December, and says
it may or may not be produced. But
the open-air Pontiac was at last Feb-
ruary's SAE engineering show,
Automakers should take note,

however, of a recent J.I). Power &
Associates automotive consumer
profile survey. It showed that, while
fuel economy had slipped to third on
the list of what buvers want from
their new cars, dependability/trou-
ble-free operation,and low purchase
price were first and second.

Pontlac pace car

Chevrolet's Camaro 28 is the Indy
pace car for "82 (Imports and Motor-
sports, page 20, May '82). But arch-
rival Pontiac has the NASCAR =afe-
ty car assignment for the I1lth
straight year. Watch for the bright

L WISCOMSEN SAaL 7
" Flaabor
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red Firebird Trans Ams at Daytona,
Talladega, Charlotte, Darlington
and other famous NASCAR tracks.
One reason, says Pontiac, is that
with its drag coefficient of 309, the
new Trans Am just may be the most
aerodynamic production car in the
world today,

Ford's going Aero

Last month, we talked about the
Continental Concept 90, the striking
new Lincoln-Mercury idea car that's
traveling the auto show cireuit. Now
Ford has confirmed that this new
car provides an excellent preview of
its products.

It's no secret that this Lincoln of
the future—except for details like
the grille, wheel covers and pillar-
less hardtop roofline—looks a lot
like the sexy '83 Thunderbird due for
introduction in January 18983, Pri.
vately, Ford designers say they
think everything else will look old
fashioned once their slippery new
cars start hitting the road.

The truth about diesels

Partly because of their well-known
fuel efficiency and range, and partly
because they've attained a certain
amount of status appeal, diesel-pow-
ered cars have enjoyed great sales
success in the past few years. But
there's talk around Detroit that per-
haps diesel growth has just about
topped out for the moment,

Now Stanadyne Diesel Systems,
America’s leading maker of diesel
fuel injection equipment, is speak-
ing out in an understandable effort
to win more converts. Their pitch:

Diesels are long-lived and, be-
cause they're compression-ignited,
don't meed the regular electrical
tune-ups required by gas engines,
They do need more freguent oil
changes, though.

Diesels are more expensive initial-
ly by about $200 to 1,000, but offset
that cost through fuel and mainte-
nance savings. Of course, the amount
depends on how long you keep the
car and how much vou drive.

Stanadyne says that the diesel's
disadvantages—sluggish accelera-
tion, difficult cold-weather starting,
water-in-fuel problems—can be tak-
en care of by, respectively, turbo-
charging, electric engine block and
fuel heaters, and warning syvstems,
water separators and filters. Stana-
dymne, in fact, recently introduced an
easily installed aftermarket fuel
heater,

Manufacturers harve made good
progress in reducing other minor
diesel annoyvances such as noise,
smoke and odor, and Stanadyne pre-
dicts that diesel acceptance will con-
tinue to increase in the future. M
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AMC

8 Cyl.—1968-76 304", 360" 2 bbl. ,all
transmissions. 6 Cyl.—1970-76 232", 258"
1bbi. engines, all transmissions.

BUICK

8 Cyl.—1970.76 350'-455" 2 & 9 bbl.
engines, all transmissions. 6 Cyl.—1968-75
250" 1 bbl. engines, all transmissions. 1978
231" 2 bbl. engines, all transmissions.

CHEVROLET

8 Cyl. —1968.-76 327".454" 2 & 4 bbl.
engines, all transmissions. & Cyl.—1965-74
2307, 250" 1 bbl. engines, all transmissions.
4§ Cyl.—1973-77 140" 2 bbl. engines, all
transmissions.

DODGE/CHRYSLER/PLYMOUTH

8 Cyl.—1970-77 318-440" 2 & 4 bbl. engines,
all transmissions. & Cyl.—1969-77

170"-225" 1 & 2 bbl. engines, all transmissions.
Cyl.—1979-80 1.7 litre 2 bbl. engines, all

If it's there, then there's an ECOMNOMASTER™ brand Fuel

Economy carburetor that can improve
your car's gas mileage from 5 to 10
percent® depending on engine. How's
that for luck?

The ECONOMASTER brand Fuel
Economy carburetor is the only
replacerment carburetor desngned

to deliver improved fuel

have enlarged metering ‘
ports in the carburetor's <& 4
idle systern to improve fuel \&H

conditioning. And an exclusive L

vane-style booster venturi for lti
better fuel atomization. Plus two-

stage power valves for improved
mid-range efficiency. So you can

put that old guzzler on a diet. Fast.

T T —
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FORD/MERCURY

8 Cyl.—1962-77 289-400" 2 bbl. engines, all
transmissions. & Cyl.—1965-77 170", 200"
(Incl. 2800cc) 1 & 2 bbil. engines, all
transmissions. 4 Cyl.—1971-74 1977 2000cc,
2300cc 2 bbl. engines, all transmissions.

OLDSMOBILE

8 Cyl.—1975-77 350"455" 2 & 4 bbl. engines,
all transmissions. & Cyl.—1968-78 231", 250"
1 & 2 bbl. engines, all transmissions.

4 Cyl.—1976-77 140" 2 bbl. engines, all
transmissions.

PONTIAC

8 Cyl.—1967-78 305"455" 2 &4 bbl.
engines, all transmissions. & Cyl.—1970-78
251", 250" 1 & 2 bbl. engines, all
transmissions. 8 Cyl.—1975-77 140", 151"
2 bbl. engines, all transmissions.

TOYOTA
4 Cyl.—1975-77 1600cc 2 bbl. engines, ail
I transmissions.

L

If your car isn't on this list, you may still be in luck. There
are ECONOMASTER brand Standard

Replacement carburetors for many

cars. It can restore your
car’s original performance,
Holley Replacement

Parts Division;

11955 East Nine Mile Road,
Warren, Michigan 48090.
*Actual economy may vary due to
application, engine and driving

conditions, engine modifications
and drivireg habits.,

For passenger cars only.
*Registered Trademark

‘Holley Makes Fuel Efficient
Holley

Replacement Parts Division

Colt Indusiries

@



CHUG A LUG.
FREE.

Al Participanng Cragar Doalers

You're invited toa
mugging.

Just buy any set of four
genuine Cragar wheels
berween now and
November 1, 1982, and get
this genuine Cragar lug nut
mug, Free.

It's a quality-crafted,
polished aluminum beaury
readhy and waiting for 12
frosty ounces of vour
favorite hrew or soft drink.

And every time vou hoist
it in good company, vou'll
be reminded of the great
looking set of Cragar wheels
vou've ot waiting outside

S0 drop by vour Cragar
dealer. Fick up a set of
dynamite Cragar whevls.
And get
one for
the road.

Free.

s

CRAGARI]

Orur reputzation rides on
eventhing we make:
JEONTT S s s S L 1| My LAWY

Al highway
speeds, Qases
aulomatically
bypass hallies
cut backpressure
lor maximum Tuel
elficiency

Al City speeds
erhaust gases fravei
IF economical
reverse - llow patlern

the fuel-efficient muffler!
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Keep your enlarger off your dark-
room table with four scrap pieces
of 2x4, each about 3 inches long.
This will leave space for a print
easel and hundreds of sheets of
paper.—Robert Hertzbherg

Battery pouch

Remove dry cells from equipment
when not in use to prolong their
life. Store them in bubble materi-
al they came in. Cut bubble from
cardboard and tape its two sides
to form pouch.—A. Weber

Better safe

An overly bright safelight can fog
prints. Cover half a fresh sheet of
paper in easel with a black card
for two minutes; develop it, If
uncovered half is darker, light is
too bright.—Robert Hertzberg




NEW NOW
forhome and shop

A The Miser is a new 120-wat reflector lamp designed to
produce the same usable light as a 150-watt spot or flood
lamp. Acconding to the manufacturer, a new reflector with flut-
ed sides directs the light more accurately, thus providing the
same lllumination with a 30-watl savings. The new lamps are
interchangeable with all medium-screw-base 150-watl [amps
and can be used both indoors and out. Made by General
Electric Co., Nela Park, Cleveland, Ohio 44112, they cost
about $6 apiece at hardware stores and home centers,

B Heirloom is a new style of replacement plumbing fixtures
from Dolly Trim Inc., 3222 East Willow St., Signal Hill, Calif.
90806. The wash basin unil shown features washerless
valves, Y-lurn nonrising stems and metal or porcelain han-
dles. A matching bath fixture (not shown) has an adjustable
valve stem thal compensates for differing valve depths; this
allows you to replace most old shower fixtures withoul having
lo tear apart the shower wall, Both fixtures are made of solid
polished brass and cost about $280. I they are not available at
your local plumbing supply slore, write 10 the manufacturer,

€ Pine Crest 2 is Champion's newest style of knotty pine
lumber panaling, Il comes in ¥ % 3% x 96-in, reversible
tongue-and-groove boards. One side is rough sawn, while the
other is smooth, with beaded grooves cul so the surface sim-
ulates two 2-in.-wide boards (shown), Il can be installed ver-
lically—with the use of blocking between the studs—and
dagonally and horizontally by simply nailing boards 1o the
studs. It's from Champion International Corp., 1 Champion
Paza, Stamford, Conn. 06921. A 10-board package (about
24-sq.-1t. coverage) sells for around $21 al home centers.

D The MasterCulter is a new, all-purpose glass cutter with a
nonglip finish made to fit the contour of the users hand.
According 1o the manutacturer, this design provides betler
control and less wrist fatigue over extended periods of use,
Aso leatured Is a replaceable carbide steel wheel, It can be
changed for one of five other wheels that are designed spe-
cilically for the type of glass being cut. The tool lists for $12.99
al hardware slores and home centers. I's from Red Devil Inc.,
2400 Vauxhall Rd., Union, N.J. 07083 PM
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health,

LIGHTS: B myg. "ar", 0.7 m{. necotine 8y, per tigatene, FIT Repon DEC, 81
FILTERS: 15:mg, HE;._H mg. mcoung av. per cigarete by FIC

Experience the
Camel taste in Lights and Filters.



Yield Better MPG

The Z System certainly works. But your payback period may take too long.

Holley Z Manifold has a divided plenum chamber for better fuel
distribution and vacuum signal at low engine revolutions.

The 450-cu.-ft.-per-minute {c.f.m.} carburelor is matched to the
manifold's characteristica. All the emissions gear is retained.

The tree-flow, paper, air-cleaner slement and housing Is part of
the kit. It lets the engine breathe more freely than stock unit.

ou must have noticed the ad: Zora Arkus-Duntoy,

father of the Corvette, looking tan and fit, is
standing next to a Camaro Z28 surrounded by over-
size engine parts, The headline reads, “Designed for
new levaels of efficient performance,” and the copy
idles on about “optimum performance combined with
fuel efficiency and driveability.”

Despite appearances, Zora isn't selling Chevrolets,
but rather a new intake manifold/carburetor combina-
tion. Holley ealls it the £ System. And Zora Arkus-
Duntov is more than Holley's answer to Ricardo Mon-
talban. Not only is Duntov the celebrity “spokesman™
for the Z System, but he dezigned it and holds the
patent.

According to Holley test and development enginesr
Frank Walter, who worked with Duntov, almost every
carbureted engine has a fuel-feed problem; the cylin-
ders farthest from the carburetor tend to run lean. In
order to compensate, you have to run a too-rich mix-
ture to the cylinders near the carburetor. The result is
wasted fuel, loss of power and a hesitation under low-
rpm acceleration,

When Zora Duntov was hired as a consultant, says
Walter, he brought with him a manifold design to elim-
inate this uneven distribution. Duntov’s idea was sim-
ple, at least in theory. He thought that he could boost
the gignal in a given manifold runner by the use of a
resonating chamber. “He had this all mathematically
plotted out," says Walter. “But as is often the case, the
theory didn't work on an actual car.

Theory and practice

“What we ended up doing was trial and error devel-
opment, trying different things: little pocket valves,
resonating chambers on all the cylinders, intercon-
necting the cylinders. We were using the small-block
Chevy VB for development, and found out the most
zsignificant improvement was when we tied eylinders
zeven and eight together,

“There was a lean mixture in these eylinders, and
cylinder five tended to seavenge from eylinder seven.
By connecting cylinders seven and eight together
with a resonating chamber in the manifold, we were
able to boost the fuel charge in eylinder seven,andtoa
lesser extent, in eight. Thiz increases the efficiency of
the fuel distribution in the manifold, which in turn
allows you to lean out the carburetor for lower emis-
sions, better fuel economy and, usually, better drive-
ability.

“Then we added a divider in the plenum chamber
under the carburetor, This isolates one side of the car-
buretor from the other. The ‘open plenum® manifold
without a divider is good for breathing at high rpm,
but it isn’t as sensitive to throttle variations at low

(Please hiin ta page 63)
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Dunlop
LightTrmkRadids

— =

If you carry your livelihood in the back of your plies that absorb road shocks. Job after job they
truck, you need tires that work as hard as you do. deliver comfort, control and easy handling.
Dunlop light truck radials. Day in, day out they There's the Gold Seal LT Rib . . . an all position
deliver cost saving benefits and dependable highway radial with a wide five-rib tread pattern.

performance ... but that's what you'd expect from

one of the Plﬂﬂﬁﬂm of llght truck radial tires Or the Gold Seal LT Traction...a rough road, bad

in America. weather, mean condition workhorse with a wide,
4 . deep traction tread for on and off
Dunlop radials stretch your tire Vgl dbvhes.

buying dollars with longer tread life
than bias ply tires. And, the lower
rolling resistance of radial

The Gold Seal LT Rib and Gold
Seal LT Traction . .. use them
in sets of four, or in tandem

:t the gBﬁDF:lmp fewer stops with the LT Rib on the front

: ] and the LT Traction on the
Cut on the job, Dunlop light rear. Either way they'll work as
truck radials keep working from hard as you do.

sun-up to sun-down with twin i
steel belts that protect against road e tc? mdﬂﬁﬁh:;ik;mﬁ}&ﬂh
hazards; sidewalls that resist cuts, bruises i RiB LT TRACTION o ork. )

and abrasions; and dual polyester body WA

DUNLOPr
For the lorxg run

Dunlop Tire & Rubber Comp. Buffalo, Mew York 14240




ALL OUTDOORS

Better bull's-eyes

Air guns, particularly the new adult
models, can supply great accuracy,
are quieter than firearms, and can
be used for target practice indoors
as well as out. With care, a basement
or back vard can become a target
range. The newest aid to make this
changeover easy is a Target Trap
Model 850 from Crosman Air Guns.
It’s true that after studyingonein a
store you may be tempted to make
vour own. Behind the bull's-eye are
three curtains of material that
dampen the impact of a BB or pellet
the way a blanket on a clothesline
acts as a good backstop for baseball
pitching practice. Behind the trap's
curtains is a slanted metal plate to
deflect and collect the BBs.

But at a price of only §17, the Cros-
man model iz probably better than a
homemade one. A phone book, card-
board box or plywood plank—some
of the other favorite backstops—
have been known to bounce pellets
back at the shooter or around the
basement. Even the frame edges of
the Crosman target trap have been
rounded and slanted to prevent this.
The added safety is worth the mod-
est expense,

Equally inexpenzive are a set of
scaled-down metal silhouettes—the
standard turkey, chicken, pig and
ram—designed just for air-gun
practice and %5 at Crosman dealers.
Beeman Precision Airguns, San Ra-
fael Calif., and their dealers, have
printed sithouette targets scaled for
a 10-meter (33-foot) air-rifle range.
There are five targets of each ani-
mal mentioned above for a total of 20
trys. And there's enough border on

Designed for indoor or outdoor alr-gun-
ning, new Model 850 Target Trap by Cros-
man (§17) is for year-round practice.

the targets 20 you can see where the
shots are gpoing if yvou miss. There's
al=o &8 new short, rubber-coated
2.5X-power telescopic sight for air
rifles and rimfires for under $100
from Beeman,

Car camping

Turning your auto into a recreation-
al vehicle is still cne of the bargain
ways to travel, and new small tents,
sleeping bags and cooking gear all

From cool drinks and food to maps and trip
notes, handy storage Is eaay in an Igloo
Kool Rest ice chest for auto travel,

help cut costs for a family vacation
trip. The Kool Rest, a car-seat ice
chest from [gloo, in Houston, ean sit
between front- or rear-seat passen-
gers, be strapped in with a safety
beit, and hold two six-packs or sand-
wiches, maps, toll coins and dark
glasses, [gloo also has 8 new mid-
size, 34-quart ice chest especially
designed to fit the luggage compart-
ments of new compact cars.

Places tocamp are listed in nation-
al directories, likethe £1 KOA Hand-
book & Directory, Box 30558, Bil-
lings, Mont. 59114, and various state
guides, The Colorado Campground
Assn,, 5101 Penn. Ave., Boulder,
Colo. B0303, has one for §1 by mail
And a Family Camping Vehicles
Publications Catalog lists booklets
such as RV Repair and Maintenance,
Energy-Saving RV Tips, and Living
inStyle—The RV Way and 33 others.
All are available from RVIA, Box
204, 14650 Lee Rd., Chantilly, Va.
22021, if you send a business-size,
self-addressed, stamped envelope.

Cool comfort

This month, warmer weather re-
turns to the northlands of the coun-
try, but not yet to their waters.
Charlie Walbridge of the American
Cance Assn., Lorton, Va., sugpgests
that any time water and air temper-

atures add up to less than 100°F., a
wetsuit should be worn under your
life vest. Nearly 50 percent of all
canoeing accidents occur early in
the season, and anyone working
near water still chilly from winter
runeff should take precautions to
prevent hypothermia, especially if
there is a chance of falling in. The
ACA Safety Committee recom-
mends refresher canoeing instruc-
tion at the beginning of the season
for paddlers with limited experi-
ence, plus a personal flotation device
that is worn at all times.

Folding firearm
For camping and survival shooting,
a new over-and-under has been an-
nounced by the Springfield Armory,
Geneseo, 1l Thizs one folds up conve-
niently, fires a single-shot .22 long
rifle in the top barrel, a 410-bore
shotgun shell in the bottom, and
stores nine additional .22 cartridges
plus four 410 shells in the stock—all
at a weight of under four pounds.
It's a modernized version of the
World War I1 Air Force M6, has a mil-

The new M6 Survival Gun from Springfieid
Armory unfolds to fire a .22 bullet from top
barrel and a 410 shot shell from bottom.

itary Parkerized finish and can fire
410 signal flares, as well, Base price
is about $140.

Backpack beast
For hikers who like to share the bur-
den, Early Winters Ltd. in Seattle is

offering trained and friendiy llamas
for up to $2,000 f.0.b.

60  POPULAR MECHAMICS




Product of NISSAN




These four matched volumes tell you and sh.

)

How Popular Science
Book Club Works

‘VOLUME CARPENTERS AND SUILDERS LISRARY.

no money now. We'll bill you later for only 53,95

E
i

‘Il receive a Glub bu m
ain umhafw mmﬁm. In
addition, . ‘a receive
atected makous 00 SeAGDal fdec o
-mmmm;-muﬁmuvﬁ
If you want the main selection only, do nothing. it will
be sent aulomatically, M you don’t want he main
selection, or want alternale books. of no books,
simply indicate your \dﬁ on e Instruction Form
that comes with the bulletin and relumm it10 us by the
date shown. Club mallings are carefulty scheduted to
-assure you at least 10 days In which fo do this. But in
the unikely event thatyoo donthave 10 ays. and
wan unwanled selection, you may retum it at

s - o ;
TR
E:z'ba' cancelied at any time, by rmir:yw.mr e

Cleb books are comparable in every way 10 the
w blishers: ﬁmmmm,gﬁh uplo
ffeied gach year In the Giuo. To becoms ﬁm
these hﬁﬁﬁlﬂum today! o

v

5 A CLUB MEMBER, you'll have the opportunity to choose from

hundreds of superb, up-to-date books on a wide range of home
handyman subjects every year. i(Your only obligation is to buy two of
them.! You'll be offered books on home improvement, repair and work-
shops, remodeling, house building. energy, insulation, wiring, plumbing,
cars, car repair, electronics, appliance repair. furniture building, ma-
chines, technology and more. [t's always your choice and there are many
bargains to choose from!

This information-packed 4-YOLUME CARPENTERS AND BUILD-
ERS LIBRARY brings you professional, casy-to-understand how-1o on jusi
about every build-it-yourself question you'll ever have. ..

M You get a complete how-10 book on woods and woodworking Lools, how
to do all Linds of joinery and cabinetmaking joinls, how to do kitchen
cabinel corstruction . . . and more.

B You get a complete how-to book on all standard specs of every element in
house construction, including how 1o read plany and make your own. .,
how fo lay owt a home workshop . . . and more.

B You get a complete how-to book on laying out the foundation, how to do
concrele block construction, house framing, chimneys, fireplaces, porches,
Q}lum. insulation . . . and more,

B You ger a complete how-1o book on every aspect of roofing, flooring, doors,
windows, s.tai‘rs. plus how to use stationary and portable power tools, plus
lips on painting, mainlenance, repairs, termite protection ... and more,

You gel step-by-step instructions on everything from reading a building
plan o building a house (including the foundation}, doing all the carpentry
in it—and keeping the house in A-1 shape for a lifetime. And thousands of
show-how piclures make it all amazingly casy, even for a novice. Let's look
at a few of the remodeling and fix-it jobs you learn how to do . .. You learn
how to replacz worn or missing shingles, How to fix chimney flashing leaks.
How to repair stairs (or build them from scraich). 2

If doors need fixing or fitting, you ¢an find out how w
do it from these books. If you wanl to lay new flooring,

u can jost wrn to these books o find out how 1o do a
rst-rale job with wood-tile, linoleum, asphalt, rubber or
ceramic tiles. If you want to build a fire you'll find

out exacily how from these books ... .

This marvelous 4-book library
tells you how 10 use all kinds of power
tools to maximum advantage (most
of them have great versatility ). You
learn about ir character-
micsm. ;trcnslhs. be:lus'm You I:tv':oalrn
about fasteners—nails, screws, bolts, 2
more—their holding power, size- :L"E’:;;f;f:;
strength ratio, and how to use each.

These books teach you scores of tricks and shoricuts used by carpenters
for measuring, cutling, raising, fastening, finishi ry technique and job.
They give you the answers 1o just about cm carpentry question you'll ever
have. And they can save you thousands of ars in the years ahead.

Single mortize
and tenan joint.

inatalllng melal




you need to know to do just about
a foundation, installing new paneling,

illustrated how-to
Handy Library Size
5% x 8Y%"
Hardbound editions
THOUSANDS of
drawings, photos,
diagrams

" How fo raad plans, specs

* How (0 use carpentry
hand tools

* How 1o use woodworking
POwBr [Dols

® How to bulld concrate
block foundations

* How to choose best woods,
materials, fasteners

® How to plan and build
roofing, fooning

* How to construct walls,
doors, windows

¥ How to meke foints

* How 1o bulld stairs

" How to bulld chimneys
and fireplaces

" How to use bullders'
math, do surveying

" How to maka kitchan
cabinats, covnters

* How to do cebinetmaking
foinary

* How 1o buitd &-frame,
I- and 2-story houzes

* How to plan & home
waorkshop

* How to do house
ety

= Mow to build
hoisting sapparatus

* How to do wood paitern-
making (for castings]

* How to do sheathing
and siding

* How 1o do cornice
ConsIruction

* How 1o plan rermie
protection

* How to do interior-
axtarior peinting

* How to buifd girders
and silfs

* How to make concrete
forme (8nd molds}

* How to sharpern saws

* How to buifd skyfights

" How to do house main.
tenance and regair

+ » . and much more




THE ATHLETE'S FOOT

« Stops the itching

+ Kills the fungus

+ Speeds the healing
« Prevents the
reinfection

Dr. Scholl's Athlele's

} il 1."-r -|L1 15 contun

o1, DGO
el Toinaltate
1|| nent and pre-

vention of athlete’s foot.

HINTS
FROM READERS

Bobby Unser, auto

"'With Gas-a-just
Shock Absorbers
you'll hug the road

nitrogen gas and
all-weather fluid
under pressure to
give you smoother,

throughoul the full
stroke of the shock

Great with Radial

expert and
champion driver
says

better than with
ordinary shocks
because Gas-a-
just’s patented
design seals in

consistent
performance

absorber."’

Tires, log!

And this superior
performance lasts
throughout your
Irip because

, Gas-a-just’s design

gliminates the
faaming and
aeration which is
50 common in
ordinary shocks
and causes their
performance 1o
become erratic and
fade as you drive.

Insist on

Shock Absorbers

Madern as
Tomorrow

Ky’
KYB Corporation

of America

901 Oak Creek Drive
Lombard, IL 60148

Salvaging hacksaw blades

Although 1 usually buy high-
quality tools, when it comes to
hacksaw blades, I find that the
least expensive ones are the best
buy. 1 try to get a 20-blade pack
for about $1.50. The blades | buy
are extremely hard; on the other
hand, they alzo break easily.

These blades are still a good
purchase, however, because |
save and reuse all the broken
pieces. | grind some of them to fit
my sabre saw, Recently [ cut a 40-
gallon hot-water heater in half
lengthwise, using some oil and
three broken blades. [ use other
fragments as scrapers; many
scraper shapes are formed when
the blades break. Sometimes, |
grind them to suit a certain job.
[.ast summer, | reglazed and
painted all the windows in my
house with the help of these bro-
ken blades.—Jfohn Nelson

Magnet saw stop

A strong permanent magnet can
gerve as an improvised and easily
adjustable stop for a circular,
band or jigsaw that has a metal
table. The stop simply limits the
length the workpiece is cut. To-
ward the end of a cut, feed the
work zlowly so the magnet won't
shift. The photo shows an Alnico
magnet used as a table-saw stop.
The magnet is & blend of alumi-
num, nickel, iron and cobalt.

In setup above, the rip fence is
positioned close to the saw blade,
A stop clamped to the fence would
be impractical. When the first
series of euts is completed, adjust
the magnet to make the next cut.
Alnico and other magneis are
available by mail from Edmund
Scientific, 101 Gloucester Pike,
Barrington, N.J. 08007; catalog, $1.

—Walter E. Burtan
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ANATOMY OF A WING-WALK
(Contnyed trom page 312

approached the record slowly and
carefully. We made tests. For exam-
ple, regular nylon rope isn't any
good because it streteches. We hunted
all over for special rope until we
found Larry Caldwell of Pigeon
Mountain Industries in Georgia. He
had a rope with only 2 percent
stretch and an 11,000-pound test
strength.

PM What about the right wing?

the right side, We planned it so Steve
Weiss would jam his body against
the door, plant a foot on the wing,
and block the wind for the rest of the
guys. But when he did, the airplane
shuddered and shook like crazy,
Things ripped off the cabin walls; we
lost headsetz and mikes—they just
zapped out of sight. We gave the
emergency signal and evervbody
jumped for their lives.

PM What went wiong?

MC Like | said, this was an engi-
neering adventure. When Weiss put

e = 0% o B

MC We have aforward cabin door,
right over the wing-root leading
edge. 1 didn't know of anvone who'd
ever Hown a Ju-52 with that door off.
I checked with a whole bunch of
former Ju-52 pilots from Germany
and drew a blank everywhere. 1
went over the possibilities for this
and many other things, by the way,
with Dr. John Hoover of the Univer-
sity of Florida. He did engineering,
air drag and other tests for us. The
only way to find out was to try it. So
we removed the door, crossed our
fingers and took off. We got a strong
burble going through 90 mph on the
climbout and I did a whole series of
maneuvers in the air, going up and
coming down. Any time we went
through 90 mph, the burble shook
the plane, then quit, Great! So we
got ready to make a test with six
guyson the left wing and six more on
the right.

PM  And how did that go?

MC It scared the hell out of us. We
put Dave Kanamine on the left wing
with a bunch of guys, and the Ju-52
was shaking and kicking up a fuss
and then six more guys started out

Pllot Martin Caidin (right} realized that the event
would be a one-wing extravaganza atter his Ju-52 flipped
on a trial run. The practice times (above) on hard ground
were far slower than those of the actual mass ballout.

his foot onts the wing, it was at the
leading edge and close to the root:
the worst posszible place. The air
ripped around his body, in the door
and smashed right through the air-
plane.

Actually, it was a good thing,
hecause it made us think. If you kill
the lift between the outside arc of
your prop tips and the fuselage on
just one side of thiz type of plane,
you're destroying 40 percent of all
your lift.

PM  Sothe decision to uze only one

wing was made for pou.

MC Definitely. It was safer be-

cause we'd have more lift and more

control.

PM  You said you were going for I8

people, bud you el o record with 19.

How eome?

MC Major Don Towner of the U.S.

Air Foree joined up with us. He took
(Plagsg ham fo page 68}

SMALL ENGINES
WORK HARDER
THAN LARGER ONES

¥ed, 4 eylinder engines waork harder than 8
cylinder engines 1o travel the same dislance
When the 4 and 8 cylindér angines hawe bolh
traveled 10,000 miies, the 4 cylinder engine
has worked the eguivalant of nearly 20,000
miles, They glso fen hotler — lending 19
shoren the lile ol your ol by creatimg warnish,
gum End studge.

All this maans mofe wear and lesr On your
smaller 4 cylinder enging. |1 neads more care
and attention. A guart of RISLONE wilh sach
oil and Hiter change will help get rid of those
daposits that rab your sngine's efficlency and
smogthness. Clean angines mun better, longer
ond mors economicelly than dirty onas.

Use RAISLOME at oil change time or when
you're down 8 quart,

Gel the blg, yellew, red and black QUART
can ol RISLONE at discount stores, redall
auta chains, and parts stores everywhore,

FREE: 32 page LUBE TIPS
bookiel. Information, |deas
and discussion sbout prob-
lams, performance and lubrl-
cation, Send self-addressed,
siempad envelope 4 x 61
of largar,

THE SHALER CO.

Waupun, Wi 53083

in Canada: Warren Fiqhg,:'nu Co., Lwa
Scarborough, Ontario, MIR 462
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MAKES YOUR BRISTLES STAND UP
FOR A CLOSER SHAVE.

Lectric Shave is putting its money where your
face is. Here's the deal: apply Lectric Shave’ to
one side of your face. Then use your electric
razor. Compare the Lectric Shave side with the
dry side. The Lectric Shave side should feel
closer, smoother. That's because Lectric
Shave makes your beard stand up. So you

shave closer, faster, with less irritation.

OR YOUR MONEY BACK.

W oyou domy agees thad Lecinc Shae
SiweE 0w 3 Ciotal Bhave, well Qs you 8
corrgEi et Jusl sainc woun Bedthe of

Lecing Shave addh thie unused poman
ang e Casn egiElE feeil wen e
Pt pnce ofched i J (=] Wikl A,
LsCine Shaea Guaranies Ofie PO Bow
SO06. Hewavite. New Yok 11016

ANATOMY OF A WING-WALK

some fabulous films to document the
event and he made it 19,

PM Did you run into any other
unexpected problems?

MC Everytime we flew atest. For
example, we made our early tests
with up to 12 people on a wing. We
figured we would need every cunce
of lift, so we used 15° of flaps. Big
mistake. All of a2 sudden, the air-
plane put its nose down sharply and
dived almost vertically, out of con-
trol. We dumped the crowd and
recovered.

PM What was wrong?

MC When we put the people on the
wing, we added camber, or curve, to
the upper surface of the wing. This
increases lift and does a couple of
other things. The flaps at 15° further
cambered the wing. Presto! The cen-
ter of pressure under the wing
moved aft and the center of lift
moved forward. The turbulence off
the bodies on the wing unleaded the
tail surfaces, which went up, and the
nose went down, and all together,
wow! We became a finned bomb.
After that, we changed positions on
the wing and left the flaps up.

PM Tell us about the parameters
vou finally selected for the record

wing-walk.
68 POPULAR MECHANICS

[Centirged fram page 67}

MC We had 24 people aboard: 1
had left seat, Don Yahrling was in
the right seat, Bill Tharp flew as
créew chief, Art Barchie was jump-
master and Mike Fuller had a cam-
era, plus the 18 wing-walkers. Qut on
the left wing was a big vertical boom
with a eouple of rameras, and Ken
Lindsley and Gene Chevalier had
stuck cameras all over the plane. We
were at 23,000 pounds and had a hell
of a lot of drag. We thought that we'd
need up to 4,000 feet for the takeoff
roll, and my first surprise came
when we used 25° of flaps for takeoff
and jumped inte the air after just
1,200 feet. We flewover Palatka, Fla.,
ourdesignated drop zone, with three
chase and camera aircraft. We had
planned to go at 8,600 feet. But peo-
ple moving arcund the Ju-52 got me
into a bad center of gravity position
and | started the final run at 9,000
feet, letting the apeed build up =so
that at 8,500 feet, we were indicating
120 mph.

PM So they started onto the wing
at 8,50 feet?

MC Yes. About six of them went
out fast, Dave Kanamine took a
point position behind the left engine
and Mike Maguire held lead along
the fuselage. They blocked the wind

for everybody else. My first real big
surprise in the air was a sudden,
severe vaw of the nose to the left. |
kicked right rudder as hard as I
could and she came around. Our
speed went to 140 mph indicated,
faster than 1 believed, and she put
her nose down as that pang kept
pouring out on the wing. And just
like that, she went through a 2,000,
then a 3,000, then a 4,000 feet-per-
minute rate of descent.

PM  Did you loze control?

MC For a while, we didn't think
we could hang on to her. The buffet-
ing was wild, really bad, We got a
pogo effect, up and down. The left
wing was twisting wildly—you could
gee it flexing like mad—and the
right wing was drumming like a
washboard. Then we heard this ter-
rific booming sound. She was oif.
carnning. Our speed built up to a true
190 mph and the yaw was terrific.
She was tryving to roll over on her
back. By now, I was holding full left
rudder and full right aileron, so
there we were, coming out of the sky
with full crossed controls. 1 didn't
think the airplane was going to stay
topether.

The voke columns were shaking as
if they were going to bust right ocut
of the Aocorboards and [ couldn’t
read the instruments anymore be-
cause of the vibration. I had te kill
power because we were accelerating
so fast. 1 almost hit the smoke
switches for the emergency signal to
bail out. Tharp was screaming that
we had only four more to po. |
thought he meant four more people,
but it was four more seconds for the
prearranged eight-second ride. [
glanced at the left wing and it was
twisting and rippling. Then | heard
Tharp yvelling on the radio, "They're
going!"” He meant the jumpers, not
the wings. Asthe wing-walkers were
spilling off, things were smoothing
out and, suddenly, we were back in
the real world with a docile airplane,
coming downstairs like a bat out of
hell, but smooth. And we'd done it!
PM Did the airplane suffer any
danage?

MC We busted a couple of things,
but they were minor. We were
amazed at that. One chase plane
pilot zaid the whole right wing was a
blur of vibration and the tail was
twisting in a erazy whirl mode. He
didn't know how it was staying on.

PM  What's next on your agenda of
nonsfunts?

MC A new world’s wing-walking
record,

PM You're kidding.

MC I'm serious. All women: 21 or
more.

PM EBikini-clad, no doubt.
MC You've got it.



THE HIGH-MILEAGE FILES
{Continged from page 5871

rpm. That big plenum acts like a
large mixing bowl. By splitting the
plenum, we can increase the flow
rate in the manifold runners to the
evlinders. That's why you get better
throttle response at the bottom
end.

‘“We put this manifold together
with our small, four-barrel carbure-
tor. Now, most people think that
when you go from a two-barrel to a
four-barrel, your gas mileage will go
down. But at highway speeds, vou're
driving on just the primaries of the
four-barrel, which are smaller than
the two-barrel bores. We pick up
economy on most two-barrel to four-
barrel conversions. It's perfectly
logical, when you think about it."

Trying out the Z System

It all sounds perfectly logical, but
does it work? We decided to put Dun-
tov to the test.

A complete Holley Z System starts
with Duntov's patented manifold,
cast in aluminum, Model 300-28Z.
With it comes a matching Holley
Model 4360 four-barrel carburetor
rated at 450 cu. ft. per minute
{c.f.m.). Holley also includes a 14-
inch, “free-flow" air cleaner and a
high-output fuel pump, rated at 80
gallons per hour at 4.5 p.s.i. Finally,
there's a pair of polished aluminum
valve covers. They don't do a thing
for performance, but they make
your engine prettier.

All of this is not cheap. Holley's
suggested retail price for the com-
plete package is $684.60, though
almost any auto parts store will dis-
count this price to around $360,
which still isn't peanuts.

The Z System is available for a
variety of engines, but we used a
small-block Chevy similar to that for
which it was originally developed.
Ours is a 305-cu.-in. version, fitted in
a 1879 Nova.

At a steady 60 mph on the high-
way, the 3,000-plus pounds of the
Nova required a gallon of unleaded
premium every 22.50 miles with the
stock two-barrel carburetor. With
the Z System, fuel economy im-
proved to 23.84 mpg, & solid gain of
1.34 mpg or 6 percent. Exhaust emis-
sions were reduced, too: HC dropped
from 380 parts per million {(ppm) to
36 ppm, CO from .22 percent to .03
percent. C0,, however, went from 12
percent to 14.9 percent, indicating
more efficient combustion and
cleaner burning.

But that's not the half of it. Since
the day it was born, this Nova has
suffered from annoying detonation,
asthmatic acceleration and a pener-

al overwhelming feeling of lethargy.

The Z System changed its life. The
detonation is gone, at least on 91-
octane gas. Acceleration is notice-
ably snappier. And best of all, for the
first time, the car responds when
you hit the gas.

According to Holley engineer
Frank Walter, this is just the begin-
ning of improvement. An aftermar-
ket camshaft, headers and exhaust
system will pull the cork from the
exhaust side of the V&, an absolute
necessity now thal we've opened up
the intake side.

The bottom line is cost. Is it warth

replacing your stock intake system
with $360 worth of Zora Duntov's
scheming? Well, if you drive 10,000
miles a year and pay £1.40 for a gal-
lon of gas, you'll save a piddling $36 a
vear. So your payback period would
be just over 10 vears. In other words,
it's not worth the trouble if all you're
after is saving gas.

On the other hand, our test Nova
transformed was just as reliable and
easy-starting, but much more enjoy-
able to drive. P

Produced by the PM Auto Depl.
Text: Rich Taylor

Sometimes It Pays
To Have Nosey Friends

[CHAN | LOCK]
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THE LEADER OF THE PACK.

Ford waqons.
America’s best-
selling wagon

lineup. Again.

Ford, the Wagonmaster, has
been pleasing wagon owners
for over 50 years. In fact, since
1949, a million more people
have bought Ford Wagons
than any others.”

BRe . rﬂur”:,tﬁu '
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s A ‘.-".'in e ﬁﬁew-: S
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LTD Country Squire, A
fine car and a wagon, too.

LTD Country Squire, a
Wagonmaster tradition, still
offers full-size room and quiet
comfort. There’s room for
eight passengers with the
Dual Facing Rear Seats option.
And LTD has more cargo room
than any wagon in America.”*

Almaost 90 cubic feet with the
rear seat down.

Ford Granada. The first
Granada wagon ever.

Ford is proud to introduce
the first Granada wagon—
with all the style of Granada
and more cargo room than any
American-built wagon in its




class"" Granada wagen for with special high-strength Whether you buy or |ease,
1982, built with Ford's steel to achieve lighter weight | see the LTD, Granada and
commitment to quality. and excellent fuel economy. Escort wagons at your Ford
Ford Escort. The best- Dealer now.
EPA
selling wagon in America. 44 T 2 8 EST
Escort is the only MPG
American-built wagon with ;
both the traction of For comparison. Your FORD WAGONS
: mileage may differ depending
front-wheel drive and the on speed, distance and
_smonthne:is of fﬂur-whee! weather. Actual highway FORD DIVISION @
independent suspension. mileage lower
And Escort was designed -




Warning: The Surgeon General Has Determined

Lights: 11 mg *'tar’” 0.7 mg nicotine—Kings: 16 mg “'rar’" That Cigarette Smaoking Is Dangerous 1o Your Health.
1.0 mg nicotine av. per cigarerte, FIC Repon Dec’B1
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e

Mew Jersep-fphoto) belore 1968
decommissioning. Drawing be-
low shows reactivation profile with
avialion area, plus new weapons.

Critics call them tempting targets, bul the Navy says the updated mix
of missiles and BB guns is worth a lot more than four on the shore.

by Robin Nelson

t didn't take long: Only a few days after the

Navy's plan to reactivate its four Iowa-class bat-
tleships was revealed in detail last year during
Congressional hearings, the letters started com-
ing in. They read as if from a ditto machine..." I'm
ready. Take me. 1 know that ship.” The writers
listed either UUSS New Jersey (BB 62), Missouri
(BB 63), Wisconsin (BB 64)or lowa (BB 61) herself.

The typical correspondent was in his mid-to-late
50s=a child of the Depression who grew up to sail
off in righteous defense of his country in the most

TECHNOLOGY EDITOR
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feared ships in the world. Now they are going back
to zea, and he wants to cross a gulf of four decades
to be there, too.

Insofar as modern military institutions can be
touched by such gestures, the Navy was, But offi-
cial reaction was tempered by the fact that emo-
tions do not justify multimillion-dollar defense
appropriations. What does justify the return of
the battleship, according to the Navy, is a simple
matter of cost efficiency in an increasingly com-
plex defense environment. In the case of the




-.more offensive punch
than any other surface ship

New Jersey, which will undertake
sea trials as early as next Septem-
ber, an outlay of 3326 million will
put to sea a capital ship unmatched
in offensive firepower by anything
even on a drawing board, not to men-
tion in a shipyard or afloat. The
same sum applied to building a com-
pletely new ship, the reasoning goes
on, might be sufficient to produce a

74

frigate, the least capable escort-type
vessel, at today's prices.

New Jerseys sister ships, begin-
ning with fowa in 1985, will follow
at approximately yearly intervals if
the Navy gets its way. Reactivation
costs for each of these will far exceed
the New Jersev's price tag, since thev
will have tobe brought to the latter's
196% “baseline” ranfiguration (dur-

ing previous reactivation for Viet.
nam)before receiving the mix of mis-
siles and defense systems the Navy
considers erucial to the update.

Still a bargain, according to the
plan, and the logic seems intact: Al-
though the Jowa-class battlewagons
were all launched between 1942 and
1943, they were, with the exception
of New Jersex permanently moth-




USS NEW JERSEY'S COMBAT ARSENAL

A Land-attack Tomahawk with
‘nuciear warhead: range: 1,700

i

-a J.tl: Tomahawk with

convenlional warhead; r
B850 miles.

3 Ship la-ship version of Tam-

ahawk; range: 300 miles.

4. Harpoon "antiship missile;

range: 70 miles;

balled by the late 1950s. A ship's
technical age is figured by time on
the powerplant; even including New
Jersey, they average only about 12
years’ steaming and should look for-
ward to a total lifetime of between 25
and 30. By that standard, curiously,
the World War [1 battleships will
emerge from divdock as some of the
Navy’s voungest ships.

5 16-inch S*mocpiercing or
high-explosive shells] effec-
tive range: 22 milas,

6 Dusl-purpose 5-inch guns;
ace-hombardment range.

efleclive 1o 10 miles.

T Close-in weapons system; ™+

targe! acquisition (missiles or

aircrafl) at wp o Gmites; firing

bigins a1 3 miles.

Yet it's impossible to regard a bat.
tleship—a dreadnought—merely as
a relative bargain in steam boilers
and armor plate, Before strategic
airpower and nuclear bombs came
simultaneously of age, this century’s
arms race knew only one doomsday
machine, one bhalance-of-power
weapon: the battleship.

In planning the original South Do

kota class as early as 1916, the
United States was determined to
have a ship that could control the
seas against whoever won World War
I—whether it was Germany or Brit-

ain—and cancellation of it short of
completion in 1921 was as ironclad a
guarantee of peaceful intent as a na-
tion could offer. Naval treaties limit-
1o page 141
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Gomputers
BRING CARS TO LIFF 2

Wire-frame image of a car{lap)

is displayed on compuler screen
Des.lgm?rﬁ can ropmin on one
feature. check mechanical gesign
crileria. areven put the car
through vanous siress 1esis

The image here shows the franl
end ol acar l:léll'lg placed under
iremendous siress Video tesis
like this can predict how the
tinished produc! will perlorm
Oiher progtams allow for three-
gimensonal images o be viewed
flefty These 3-D views can be
used 1o design everylhing from
the comples ups and downs of 3
camanall (o machiming a wheel
More than ever compulers are
gelting myvolved i car design



Under the guidance ol skilled humans who man the keyboards, computers are

Aow designing the l00K

e —

@F@ll_?:h_ap?au CTROM rae:;-T-'_»:

T:- you and me. 4 car 1S asy mphony of curviaceos
metal, of touchy but stalwart machinery—all
wrapped up around a little bt of zoul. But to taley
lating computers decpin the heart of Motown, a ear
ce nothng more—or less—thana collection of 20,000
puints to be plotted and replotted, twisted and
displayed as whostly, video images on flickering
monLors.

I's all part of Detroit's ongoing commitment Lo

drive and durebility of Detroit's cars of tomorrow.

L‘J"ﬁ.iIl—'f'nmputvr-.--".:czci..-:tud Design. The shape of
many of the cars vou'll be driving tomorrow, or
oven today, is influenced by a computer, guided by
human hands, eyes and feelings.

As Frank Biondo of GM Design put it. “We can’t
forget the human aress.”

And human hands still shape? he clay from which
automotive dreams are made. Full-size clay
mndels—design mock ups—iare exact replicas of
what the designers first eny ision asthe finished car

Just walk through the basement areas of GM's




main design division in Detroit and
you'll eatch an cccasional whiff of
clay seeping out from behind locked,
no-admittance doors.

The smell of clay is the odor of
mystery. Within those secret cham-
bers, the plans and dreams of the
corporate car giants begin to take
physical form. Smoothed and fin-
ished by loving hands, with glossy
plastic sheets applied tightly
enough to clay sides so that they
appear to have coats of shiny lac-
quer, the clay models wait for the
approval of both man and machine.

A mechanical scanner, taller than
a tall man, but with the delicate
touch of a young girl, is rolled into
position beszide the clay model. The
mechanical arm of the scanner
reaches out, traces the graceful
curves one by one and converts each
aercdynamic sleekness, every stylis-
tic bump, mto a series of coordi-
nates, Then these coordinates are
stored as binary bits on a loppy disc
that, to a computer, is more readable
than the glossiest clay surface.

From there, the wet smell of clay
becomes a background memory to
the airconditioned, office-clean cubi-
cles of the design-team people,

The stored points are instantly
accessed by desktop computer ter-
minals as elay iz converted to video.
A car appears on the screen: It's
tilted, moved around and examined
in detail until every part of the
dream can be certified as being wor-
thy of reality. Of course, reality to
GM or Ford may differ somewhat
from our own consumer-oriented
perceptions of a car.

On-screen wizardry

On a recent irip to Detroit, we
watched anonymous video cars be-
ing put through their computerized
paces on monitor after monitor. It
was a combination of the Indwy 500
and a pinball fantasy. But it was all
deadly serious.

gl M‘L

On-screen views allow computer-assisted designers 1o look al évery structural part of a

car before It's bullt. The scale may be roomed In or out. Every part Is seen in relation 1o
every other part, so sects of simulated stress or design change can be observed.

The first test we watched involved
& procedure as human-oriented as
packing yvour trunk for a long trip.
The video display zoomed in, under
the puidance of the designer, and
became a full-screen view of a car's
open trunk. The screen beneath the
trunk was filled with a list of
options, such as “golf bag” and
“lady's overnight.”

The designer touched his light
pen, like 8 magic wand, to one of the
on-screen choices. Instantly, a golf
bag appeared, as transparent as the
car it would soon be packed in,

With the light pen, he positioned
one piece of luggage at a time.
Everything fit. But if it hadn't, it
would have been back to the elay for
redesign and further study of the
car's understructure.

If necessary, the clay model's

trunk could be widened, the hinges
redesigned, or room could be added
somehow to achieve what the com-
puter-aided designers consider sat-
isfactory space. Any changes would
require careful scraping of clay, ac-
companied by new measurements to
be turned into computer coordi-
nates.

Phantom rider

Then we watched as, back on vid-
eo, a computer’s version of a human
being took the driver's zeat. He
looked for all the world like one of
Casper the Ghost’s best friends.

This time, the light pen was used
to choose options that detailed the
amount of legroom, ankle flex and
other human-machine measure-
ments that drivers of various sizes
could expect in the car as designed,

Three-dimensional images are just now being introduced to the
computerized design teams. Camahaft (left] was designed by new
GM-Solid program that allows for realistically detalled and shaded
imagery. Ford also uses three-dimensional technigues. This pro-
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gramming lets the computer Indicate visually the stress patterns
In flexing metal. Spring {right two photos) Iz shown before and
after computer-simulated stressing. Changes In Image color indi-
cate to deslgners what would happen to metal,




Mechanical arms scan clay models and
translate model's styllstic detall into coor-
dinaies that can be computerized.

A range of people, big and small,
stout and thin, could be called on for
video duty.

Intheold dayvs, the designer would
have had to depend on plastic mod-
els of people. These plastic like-

nesses, hinged to move in the same
manner as humans and slotted to be
adjustable in size, were laboriously
compared to diagrams, blueprints
and maybe concepts scribbled on a
napkin, in order to determine hu-
man/machine compatibility.

Now, without ever having built
the car, the designer can talk over
its comfort features with the auto’s
first “driver."

"Without computers,” GM's Frank
Biondo told us, “the design process
would be far more time consuming.
The computer is helping us primari-
Iy in the definition of design. We're
confident it delivers a far greater
degree of reliability and value.™

Everyvthing on the car is tried out
on video, Will the door swing open
properly, or scrape against normal-
height eurbs? Or will it pound the
pizazz out of the car's painted fend-
er? Do the seat backs have sufficient
rake? Does the hood open wide
enough to allow the engine to be
worked on?

Then, when the design is complete
artistically, it must be re-examined
structurally. The cleanest, smooth-
est lines don't guarantee a heavenly
ride or gpood gas mileage.

The points whiz from one com-
puter to the next, from the design
people to the ones in charge of man-

{Please lurn to page 162}
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Performance simulation (top left) allows Ford designers to drive a design idea around
a racetrack 1o get feal of a finilshed car. Legroom and other car-lo-human measure-
ments are investigated at GM by a program (top right) that leis the designer see how
car will fit driver. Luggage packing program (above) helps design GM's trunks.
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Installing all the car stereg
equipment above lakes a greal
deal of palience—as well as
the righl tools. At right, we
show two uselul hips. First
purchase a crimping tool.
I lets you attach IE'H“.I'IIr'IBIS-
to stripped cables quickly
and easily. And don't largel
heat-shrink tubing, Applied
to bare wire, it shrinksinlio
a light, insulating shealh
wilh the heatl lrom a maich

If you already have a
good, basic sound system
in your car, fear not—

you can always upgrade

it into a rip-snorting,
on-the-road system.

by Gary Stock

B0 POPULAR MECHANICS
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his basic sound system—usually
an AM/FM cassette unit and a
pair of speakers—just doesn't ex-
cite anymore, It may lack power,
or a solid low end, or "shimmer”

in the treble or even a few desired
control features—but, somehow,
the thrill is gone

On that day, yvou have two op-
tions: Throw out the whole svs-
tem and start from scratch on a
new megabuck setup, or use your
existing equipment as you up-
grade, adding new components
and accessories, one by one.

To illustrate this second ap
proach, we took a well-known
sports GT car—a Mercedes-Benz
4505L roadster equipped with a
good, basic sound system—and
subjected it to a full range of
sound-system improvements, The
owner of the car had outfitted it
with two excellent components
which served as our starting
points: an Alpine 7138 full-digital
AM/FM cassette unit and a paiy of
4Veineh  Blaupunkt [ull-range
speakers, fitted into the small
HPE_'H kl'l' l_"ﬂl;'ll':l."h‘l_l'l'l!.'\' at th._" H.ll:l.l_.‘H ﬂr
the dash. The sound from this




Altec SW-1

abwocor (eontiol) -

Dbx Madel 22

fecoer

J;Mpine 3011

e equahzed

- e

Fitted into a glovebox (above)

or under a dash, high-tech add-
ons have abeaoly all ther own
Alpine s 3011 cqualizer, Altec's
SW subwooles dbx s model 22
devuder aud olher nems (Sshown
clsewhera) turned s Mercedes
nto a movable teast of sound

Philips 8320 twaaler

Philips 8320 twealer {(above)
was mounted on each Mercedes
door. Placing them lorward on
doors protected them from
slamming impacts. Alpine’s
. 3002 power amplifier (left,
— = above)] was mounted in trunk

: space. It can also be mounled

on firewall. ADS 100 power

The Altec SW-1 subwooler (above) ::;g:::ﬂ:ﬂ;lﬁ:;ﬂr::::s

includes all of the elactronics seat. Make certain (as shown)
DAL SHINe CRRIRES B U Rp S SaE that the unit will fit with
cone. A subwooler allows you 1o adequate clearance before you
take that bone-jarring sound of begin the actual installation.
real bass along wherever you

raam. The tuning conlrols mount
separalely in the dashboard area.
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OWNERS REPORT:

BY MICHAEL LAMM wesr coastenmon

MUSTANG 5.0
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MAINE BANKER

Styling and handling
satisfy pony owners.

ceording to owners, the (982
Mustang goes a long way to-
ward satisfying their urges and
doing the things expected of Ameri-
ca's original pony car.

Styling came away with top hon-
ors and generous praise from the
owners we interviewed—hoth as a
reason for buying the car initially
and as a source of long-term satis-
faction after purchase.

A West Virginia student beamed,
“Styling and fuel economy sold me,
My car is black with three shades of
orange, which gives it a beautiful

B2  POPULAR MECHANICS
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Many owners complained about the stalk-
mountsd horn button and ratties in dash.

appearance. [ alsolike the fuel mile-
age: I'm getting 2430 mpg with this
four-evlinder four-speed.”

A cola bottler from Georgia told
us, “I wanted a small car, but not too

small, and I liked the looks of the
Mustang." And a North Dakota ser-
geant admitted, “Appearance was
the overall reason we bought the
car.”

An Ohio financial vice president
confided, “] didn't want a box on
wheels.” A Michigan realtor added,
“This Mustang is a sporty car and
more fun to drive than larger mod-
els,"” and a New York secretary
smiled, "I've had a lot of people com-
ment on my Mustang's good, clean,
sporty looks."

Handling ended up a close second
behind styling among the Mustang's
best liked attributes. You can order
any new Mustang with the TRX
handling package, but some fea-




A NATIONWIDE SURVEY BASED ON 802,115 OWNER-DRIVEN MILES
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tures, like alloy wheels and Michelin
TRX low-profile tires, along with
recalibrated springs, shocks and sta-
bilizer bars, are mandatory.

A Kentucky hairstylist told us,
“On the road, it elings and holds fast
around curves; is also good on ice
and easy to maneuver through traf-
fic. Yet despite the sporting suspen-
sion, the ride izn't too stiff, so it's &
comfortable car for long trips.”

Fuel economy came in for mixed
reviews, some owners praising their
cars and others telling us they'd
expected better. Economy placed
among the Mustang's best liked
gualities with 26 percent of our
respondents, while 15.2 percent rat-
ed it below expectations.

KEMTUCKY
PROGRAMMER

The optional 5.0-liter V& engine makes the
Mustang the qulckest car on the market.

Y TS CERTAINLY A
soLiDLY BUILT car.”

OHID HOSTESS

WEST VIRGIMNIA STUDENT

Most fuel-mileage complaints
came from owners with the four-cyl-
inder engine and automatic, and so
did gripes about engine power. An
Hlinoie production foreman wrote,
“] bought this car for good gas mile-
age, but I'm averaging barely 18
mpg around town. The EPA said 1
should expect 22 mpg. The engine
doesn't have enough power to get
out of the way of other cars and I'm
disappointed with fuel economy.”

A Maine banker: “The four-cylin-
der engine is toe small. It won't go
up a steep hill without the transmis-
sion dropping into low range.”

And a North Carolina analyst
wasn't alone when she observed, "If

{Flease tm io page 160)
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CAPTURE THE STRRS

Taking beautiful astrophotographs need not mean a large
outlay for equipment. Here's how to use an inexpensive

Prost all amate ur
asirnontmirs —
suwoner ar lhater — be
come  sky  photogra-
phers, and it's not
hard 1o understand
why, Many of the
most heautiful sky
ohjects can be seen
only dimly—or can-
not be seen at all—
with even a fair-sized
telescope
Unlike the eve, film
has the ahilityv to
build up an imayge
during a time expo.
stre and will record
colors that the BV

cannot 'I'|E'T,t'r_". at low

telescope—or how to forego a telescope entirely.

by Robert Little

end of thissturyy, The
moon, ton, can be cap-
tured with only a
camera  and  tripod.
But af ven o v giee
CceEss Loooa 1F‘Ji'~«{'ujlf',
the whale universe
awalls you

Although the moon
appears large in the
sky, it's really a small
nhject  photograph
icallv A camera with
a H-mm lens would
caplure an image on
film of only = mm in
diameter—not  suit
able for pood-<ize on-

Lang exposure times involved in capluring deap-sky shots, like Qrion
MNebulas. call for manual ar electranic guidance (elecironic system
shown), The astrophotographer must keep tracking mator on target largements. A tele

p!mr_n lens of 3000 mm.

lght levels. Forinstance. the translucent, purple however, would reveal many lunar features. 1o
vells of the Orion Nebula appear greenish when compute image size on film, divide a lens's focal
observed visually in a telescope length by 110, So a 300-mm lens would give
Constellation photos ean be taken with madest 4 lunar dise slightly under 3 mm across
eguipment —vou don't even need a telescupe see The moon 15 50 bright vou can use a 1500

Build Thiz Star Phu.‘-.-g_-'r'r.'f'.lh. Platform. at the

Thlss_uiar-acllpse sequence (helow) shows some of the spactac. Fi11 telescope was used with praper lillers, Exposure was 1250 4
ular sights a skillful amateur can capture, An inexpensive d-inch second. Nole sun's fiery corona around edge in the third phato




ORION HEBULA (pnime focus)
Cmtarion 6.inch telescope
(F10) at 45-minute exposure

Sun filter covers end of telescope, and |he guidescope Is
blocked off completely. These and other special precautions
must be taken during any type of solar photography.

A “piggyback’ camera is mounted an top ol a telescope
lube. Telescope's motor drive tracks camera through heay.
ens and telescope optics are used 1o spol largels

Redeer Lattle | aiteapdmtagratedic by
_rl.ﬁf'.rur..'..f IR ORRIREY TR
i dsties dnd an the ot
af Libe. He sierki for

Cordvrim Noaesiifn

Pristrumeenis

MOON (zyepiace projection):
Criterion 8-inch telescope
(Ff10) at 1 second.




" The big white Meade and
. slubby orange Calestrol
have oculstanding oplics.
Bath were able ‘o catch
cloud bands on Jupitar.

Meade reflector




Visit meteor swarms,
neighboring planets
and distant galaxies for under $700.

b}f Dennis ESKOW scence somon

asten your seat belts and get vourself ready: This month, the Earth
begins a summer-long plunge through a sea of meteor chunks left
behind by several streaking comets. As our orbit crosses paths with the
meteor swarms, thousands of brilliant chunks of iron will flash across the
evening sky, signaling the beginning of the summer meteor showers.
The spectacular nighttime display is enough to send you running to the
local shopping mall in search of a hobbyist's telescope. But before you spend
good money on what may turnout to be useless telescopic equipment, feast

PM photos: Frank Lusk




Edmund 2001

Lightweight Edmund 2001 has a carrying sirap 1o help the youngest users carmy il in the field.
The Dyrascope, with its heavy white 1ube. is less poriable, bul it has a very stable mounting
structure. And the two Edmund scopes flanking it provide good oplics at 'ow cost.

TELESCOPE SCOREBOARD

BrandModel

Mirrar Diamalar

DYNASCOPE
RVE, 6"
EDMUND PEDESTAL
MOUNT

n' L]
~ EDMUMND F8,
EQUATDRIAL
MOUNT

¥

MEADE REFLECTING
TELESCOPE

-

Prica

5473

§158

548

Assembly’

Excafient

m :. e 3 ;

Excellent

Gaod

Excallent

Excellent

Edmund F10

Excelient

Excefignt

Welghl Eye

30 2
40 1
¥ 1
8 1

Yes
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vour eves on the eight models tested
by PM. In selecting our test tele-
aeopes, we tried to avoid the two big-
pest mistakes made by newcomers
to stargazing: spending too little, or
spending too much,

“Do yvou have any idea how many
x thousands of cheap Japanese

telescopes are sitting unused in
people's parapes?” azks New
York Amateur Astronomy Soci-
ety president John Marszhall. “Thou-
gandz of them are zold every yvear—
it's eriminal.”

Cheap is no bargain

The scopes Marshall and others
avoid are those slender tubes sold
for under 3100 in the camera depart-
mentsof big stores. No bargain, they
generally have inferior optics and
they frustrate the new user.

The instruments we tried are all
high-quality reflector telescopes.
Each is bazically a mirror mounted
inside a tube, Light from a heavenly
ohject hits the mirror, iz focused on a
facing mirror and angled out an eve-
piece to the stargazer. We avoided
refractor scopes—the long, skinny
types (with lenses, no mirrors) a sea
captain might use in search of a
landfall, but never in search of a
planet, Good refractor telescopes,
for astronomy do exist, but the
optics are far more expensive than
the mirrors in scopes we tested.

PM found excellent telescopes for
no more than $650 and as little as
3159, Each had advantagez—and
dizadvantages.

For instance, we focused the
Meade &-inch scope—which provid-
ed the most spectacular sky show
onwhat appears to be a single point
of light known as “iota” in the con-
stellation Cassiopeia. With the
Meade 8-incher, we could see that
three bright and distinet atars make
up the apparent point. The Meade
also gave us breathtaking views of
the rings of Saturn and the cloud
bands of Jupiter. [ts bigpest disad-
vantage was weight and bulk—it
weighs 65 pounds and has a tube 50
inches long,

Celestron's 5-inch mirror couldn't
resolve the triple star clearly, but it
showed us a nebula—or “clouds" of
stars—in Orion and yielded good
detail of Jupiter's cloud bands. Still,
it did have one advantage over the
Meade. The C-90 iz a catadioptric
scope, meaning its optics are ar-
ranged in a compact tube, [t's eazier
to carry around than the Meade and
other long-tubed Newtonians.

The other catadioptric we tried,
the Dynamax 8-inch model, focuses
on more outer space details, But our
model’s mounting structure was a

(Please turn o page 173
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Car Test?g

Our new durability testing
program will put on the
miles to learn how some
popular makes stand up to
the rigors of the road.

by Tony Assenza suroeoioR

here's nothing quite as wonder-

ful as the feel of a brand-new car.
It smells good, everything is tight—
usually—and evervthing works.
But what happens when the engine
has a few miles on 1t and the chassis
iz subjected to thousands of miles of
bumps, potholes and highway ex-
pansion joints? And does that won-
derful paint job start bleaching
after its first month in the summer
sun?

These are the kinds of things we
can't find out in our regular road
tests. After purchase price and fuel
mileage, the next thing prospective
car buyers want to know is how well
will their new car stand up. We've
never been able to fully answer that
question before. Now, our long-term
test program will help remedy that
situation.

To better furnish vou with the
kind of information you need to
make a wise buying decision, we've
embarked on an ambitious durabili-
ty testing program. Obviously, we
cannot test every car on the market.

The next best thing is to select a
group of cars which we feel is signif-
icantly interesting to you—the
types of vehicles you'd most proba-
bly consider buying—and drive
them for thousands of miles under a
variety of road conditions. '

We'll be keeping eareful records of
mileage, oil consumption, mechani-
cal problems and general durability.
We'll also be maintaining the cars
ourselves so, hopefully, we'll be ahla
to give you some insight on service-
ability.

Our first group is a varied lot—
from a simple economy car to a thin-
ly disguised hot rod. Here are the
cars and how they stack up.

Plymouth Horizon

Remember our ‘Real People' Road
Test Of Economy Cars(page 65, Aug.
8117 We're still scarred from the
withering barrapge of letters that
poured in following our report on the

Ommni Miser. If vou recall, we weren't
exactly fond of that car. And vou,
along with some powerful Chrysler
executives, weren't overly fond of us
for ranking it dead last in a field of 10
competitors. So, we decided to take
another look at the Dodge Omni (the
Plymouth Horizon iz the same car
with a different grille).

We picked up our test car in
Detroit onJanuary 16, 1982, The car
had HB2 miles on it. It was a deluxe
model, loaded down with every com-
fort and convenience option in the
Plymouth  beok—airconditioning,
deluxe cloth interior, automatic
transmission, AM/FM stereo, cruise
control, rear defogger, bucket seats,
console and more, List price of the
car came to §8,595, although vou can
buy any car at less than list price.

Upon receipt of the car, we imme-
diately started driving it to New
York via Canada—in one of the
wnorst hlizzards of the year. Thanks
to the car's 2.2.liter engine, sport
suspension and Michelin X2X radial
tires, we found the car very stable
and sure-footed, despite the das-
tardly weather. Except for a minor
off-road excursion invelving a jack-
knifed tanker full of deadly chemical
waste, we were able 1o press on with
vigor and still managed to get 22.3
mpg for the trip. Really respect-
able,

Okay, Chrysler, we're not exactly
eating our words on the Miser—nib-

bling just a bit, maybe—but this
Horizon is certainly heads and
shoulders better than the little gob-
bler we got the first time.

The car was put into regular com-
muting service upon its arrival in
New York and has so far accumulat-
ed 3,060 rather uneventful miles. At
2,654 miles, the front spoiler fell off
as we were pulling into a parking lot
in Atlantic City, N.J., to attend an
old-car auction. At 2,834 miles the
engine suddenly developed a heavy
thirst for oil and gulped down two
quarts at a routine gas stop. The car
had not used any oil previously, and
has not used any since, It must have
been the culture shock of being
piloted through the asphalt warfare
of New York traffic that scared it
into ingesting the two quarts of 40-
weight lubricant.

Despite the heavy load of options,
the 2.2.liter engine in our test car
powers out the Horizon with brisk
acceleration. Zero to 60 happens in
10.% seconds, shifting the automatic
manually. We've surprised many so-
called sports cars with the Horizon's
excellent performance and han-
dling. [t's great fun to blow off these
pretenders on freeway on-ramps.
They never guite believe that
they're being outcornered and out-
accelerated by a Plymouth Hori-
ZOT.

We've been driving this car ex-

(Flease furn o padge 149)

JUME 1982 B




In turbo or normally aspirated form, the Fuego
provides sparkling performance and handling.

or those of yvou—and you know

who wyou are—who have been
calling us about advance informa-
tion on the Fuego, the word is pro-
nounced Fwaygo. In Spanish it
means fire. In French it means an
exercise in technologieally ad-
vanced motoring. And in America it
will most certainly mean speeding
tickets for those who explore the
Fuego's full potential. We know,
because we had the opportunity to
drive American-specification Fue-

FIRSTHAND REPORT

by Tony Assenza auto eniTos

« gos on the streets and high-speed

autoroutes of northern France.
Ordinarily, driving American-
spec cars in Europe is an open invi-
tation to being humiliated by domes-
tic cars with half your displacement.
Since they have fewer emissions
controls, European engines general-
Iy make more horsepower than ours

and get better fuel consumption.
And the average European driver
misses few opportunities to make
full use of his available ponies.

This was not the case with the
Fuegos. This time, the contest was
more evenly matched.

On a run from Paris to Caen—exu-
berant about driving the turbo for
the first time—we averaged a shade
over B0 mph, which meant the
engine spent most of its time near
the red zone in fifth gear. The mile-

P AsviRATED AIR

HOT COMPRESSED
AR INTAKE

INTERCOOLER

COOLED
COMPRESSE D AbE

B xaust Gas

AIRF LOWY
SERSOR

COMNPRESEED AIR

IMLET WANIFOLD

THROTTLE
BODY
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Even In base trim, the Fuego comes wall
appointed. t has excellent bucket seatls,
thickly padded wheel and lots of gauges,

The 1.6-lter turbo engine has an alr-to-alr
intercooler and an integral waste gats.



age was nothing short of amazing—
20.78 mpg for the trip. At more con-
servative speeds, it would easily
have gone over 30 mpg.

All the time and money Renault
spent on developing the aerodynam-
ics of the Fuego begine to pay inter-
est at these elevated speeds. Wind
roar is hardly more noticeable at 100
mph than it is at 60. Another divi-
dend of the flying hunchback look is
the amount of downforee created at
speed. Cars with unfavorable aero-
dynamics tend to lift their front ends
gz speed increases. This reduces
road feel and gives you the impres-
gion that the front wheels have the
precise control of a couple of choco-
late frosted doughnuts.

The only directional stability
problems we encountered with the
Fuego was in a stiff crosswind as we
erested an arched bridge. Apparent-
ly, air got underneath the car and
tried to make it change lanes.

On the twisty back roads of Nor-
mandy the car felt as good as it did
on the wide-open auforoute,

Kicking up rooster talls

The highway system in France is
really good, for the most part, but
the rural roads are something else
again. You could be on a two-lane
blacktop, power through a corner
and suddenly find your front wheels
kicking up rooster tails of red topsoil
and the car power-sliding its way
into the local Stella Artois beer dis-
pensary. A hundred yards down the
lane it could be cobblestones or dirt,
or a combination of road surfaces.

For the uninitiated, this could
play havoe with your nerves, But,
gince the Fuego is a native son, it
wasn't overly upset by the sudden
change of road surface.

The Fuego is available with either
the normally aspirated, 1.6-liter
Four or the turbocharged version of
the same engine. In either case, the
fuel-delivery system iz by Bosch L-
Jetronic injection. The nonturbo en-
gine is rated at B1.5 hp, while the
blown engine is good for 107 hp, both
happening at 5,500 rpm.

Like the Audi Quattro, the turbo
Fuego engine iz fitted with an air-
to-air intercooler which reduces the
temperature of the compressed air
after it exits the compressor and
before it's fed into the engine.

As is the case in the Quattro, the
intercooler allows for stingier fuel
metering and optimizes the power
available from the turbocharger. In
its transformation from normally

Renauit9

it looks a bit like a toolbox, the Renault 8 is nonetheless pleasant and fun

10 drive. The U.S, versions will have recessed headlights and 5-mph bumpers.

nlike tha Fuego, the Renault & will

be built in an AMC plant in

Kenosha, Wis. The first LS. car has

yet to roil off the line (it'll go on sale this

fali as an '83 model), bul we did have a

chance to drive the European version
in Normandy.

Where the Fuego is more road-
scorcher than transportation, the 8§
{still unofficially refarred to as the Alli-
ance) is utilitarian, ye! competent and
a salislying car, nonathaless.

It's powered by a 1 .4-liter Four going
through a four- or five-speed manual
or an automatic transmission, uses
front-wheel drive and, uncharacteristi-
cally for Renault in this class of car,
has a trunk rather than a hatchback,

The French engine, with no pollu-
tion-control devices. cranks out 72 hp,
which felt adequate for most ol the
driving chores the 8 would be expect-
ed 1o parform. In American trim, the
angine is expected to produce horse-
power [n the high B0s and yield in-town
mileage of around 30 mpg. Final tun-
ing is still to be determined, but we
have it on good authority that 1 or 2

mpg may ba sacrificed for hetter par-
formance—a sensible approach.

AMC engineers and assembly pec-
ple have been shuttiing back and forth
between Doual, France (where the
European 9 is built), and Kenosha, in
an effort to make sure that nothing is
lest in the tranzlation.

Both AMC and Renaull are con-
cermed that the U.S. versions be as
lovingly screwed together as their
European Car of the Year winner for
1981.

One unigue feature of the 9 is the
Monotrace seat mount. Instead of the
usual two-rall subframe, it has a cen-
tral pedestal which allows the seat to
rock fore and aft for adjustment. This
saves space and leaves mora room for
rear seal passengers’ feet.

The 9's most attractive fealure to me
Is the ride quality and that all-impor-
tant, but undefinable quantity, “feel.”
The car feels right—stable, precise,
compliant, but not billowy. | know AMC
will try to "tailor” it for American lastes
{i.e., softer ride), but | would leave it
alone.—T. A,

aspirated to turbo version, the com-
preszion ratio is reduced from 8.6:1
to 8.0:1.

Throttle lag, a problem common to

(Plgase hin 1o page 165/

Interior of the 8 features Monotrace geals (no
tracks) as well as a surprising amount of
room. The fit and finish quality |s quite good
and the dash is very well Instrumented.
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Hobie Alter. speed specialisl with surf-
boards and calamarans, is introducing
his lirst single-hull sailboat, a 33-
footaer. With only an 8-fool beam so

it can be trailered, it haz hinged.
deck-mounted mast, relractable

keal and bunks for seven.

POPULAR MECHANICS




New Look For No-Fuel Boating

Mono and multihull
designers seek more
speed on wind power.

by Bill McKeown

BOATING EDITOR

ven though the wind is still
free, boat designers keep try-
. ingto use it more efficiently. This
L summer, twin-hull sailboat
k::- " makers are testing single-

With the new Hobie 33, vou
don't need a slip. The big 33-
footer is only 8 feet wide so it
can be trailertowed without a
special permit. The mast is

hull performance while
mono-bottom power-
boat builders are ex-
panding sailing cata-
maran lines. Sailing
surfboards are growing

in popularity, with one-
and two-hull models
available, Even inflat-
able sailboards are here

Hobie Alter, originator of the
famed Hobie Cats, has intro-
duced a racer-cruiser sailer that
answers a number of expensive
problems like: How do you find
and pay for deep-water dock
space? How do you fit a large
family or a lot of friends aboard,
yet sail other times alone, or with
a minimum crew?

stepped in a tabernacle on deck
so that it can be hinged down
or raised without a hoist. Roller
reefing aids single-handling.
Halyards are led down inside the
mast. A compartment aft houses
an outboard motor that can be
tilted down for auxiliary power.
Below, in the cabin, the galley

{Pinase turn to page 164)
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Supercal 20 iz the larges! calamaran
Ihat's bulit by Boston Whaler Multihulls.

Like the larger Supercals, the 15 fea-
tures computer-created elliptical hulis.

Suparcat 17 iz sharper lorward, neoads no
daggerboards and hes an B-tool beam.

Kona Kat has the stand-up action ol a
sailboard, bul with calamaran stability.

- 5 Froesails 1 and 2 ore newes! sailboards

trom the O'Brien division of Coleman.




Shop

For every power tool in this workshop, there are

Craftsman'sOld W

scores of hand tools—all used in traditional ways.

by Steve WillSON  assiSTANT HOME AND £HOP EDIOR

he latest installment in our

Great Shop series has much in
common with its predecessors—and
something a little different. This
time, we tried to focus a bit more on
the man behind the tools, and with
good reason: His traditional train-
ing and old world devotion to craft
are more rare and remarkable today
than they have ever been,.

Ernest Glaser iz a master furni-
ture maker schooled in Germany
during the early 1920s under the old
European Guild System. He came to
the United States in 1928 and began
work in cabinet shopz arcund the

84  POPULAR MECHANICS
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1 Glaser converted a smokehouse (inset)
Inte a comfortable shop. He reinforced the
flvor and roof, Iinstalled bigger windows
and added mapile flooring and pine boards
to Interior. As fioor plan at right shows,
shop is compaci, but has plenty of room.

Z Antigue toolbox holds seidom used
1ools, leaving wall space free for others.

3 Shop has nearly 200 different clamps,
including bar clamps on a speclal rack.

4 Hardwood brackets hold over 40 hand-
screw clamps within reach, but oul of way.

5 Razor-sharp carving chisels are used for
fine-detall carving, precise Inlay work.
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Shop has collection of 40 wood planes that
Glaser still uses 1o cut rabbets, plow da-
does and form intricate molding shapes.

New York City area. By 1945, he
earned the B.S. degree in education
from Rutgers University and began
teaching woodworking in  high
schools near Plainfield, N.J. He
stayed there until 1964, when he and
hiz wife Elizabeth retired to the
Eastern Shore of Maryland to begin

a life that was anything but retir-
ing.

Along with refurbishing a huge,
two-story house, he gave an old
smokehouse a structural and cos-
metic face lift, turning it into the
great shop shown here. From the
maple floors to the knotty pine
boards on the walls, he realized his
dream: to create a shop where he
could make fine furniture as he had
been trained to do.

When we arrived to see his shop,
Glaser confessed that he'd spent
some time cleaning up for us: A
working shop is rarely as clean as
these photos show. He had four
projects in the works, three on com-
mission. The first was a series of six
identical boxes made of ash with
rosewood inlay. Each had a hand-
rubbed finish and showed off Gla-
ser's considerable expertise in mak-
ing hand-wrought dovetail joints.

The second was a five-drawer ma-
hogany silver cabinet that stood
about 42 in. high. It was completely

-

-]
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mest Glaser was born and raised in
Hamburg, Germany. When he
was 16 years old, his mother signed a
legal contract, committing him to a four-
yaar apprenticeship in the cabinetmak-
ing trade. During the term of his con-
tracl, he was responsible 1o just one
man, his master. He lived at home and
worked in the shop five days a week; on
lhe sixth, he attended a Guild-spon-
sored school where he leamed drawing
and mathematics.

When he completed his apprentice-
ship, he was awarded a Joumayman's
Certificate (above), which qualified him
for cabinetmaking work. By this lima, the
Guild no longer required of its members

Glaser (left) shows author the jack plane hé made over 50 years ago. Journeyman's
Certificate (right) was his after he had completed a Guild-approved apprenticeship.

The European Guild System

a literal journeymanship. But his master
had told so many inspiring stories of his
own travels that Glaser chose the tradi-
tional path.

For tha naxt threa years, he traveled
by foot throughout the German country-
side, working in various cabinet shops
along the way. He was bound by two
rules: He could stay no longer than four
weaaks in each town and he couldn’t ven-
ture within 30 miles of his home.

Glaser did confess thal he sometimes
stayed longer than four weeks in one
place, but ha didn't go home until the
three years were complete, And 10 this
day, he's convinced this was the best
way to leamn his craft —S.W.
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Heavy-d

1o turning-tool rack. Make the rock by bor-
ing handie holes half through one support,
blade holes completaly through other.

sanded, but not vet finished or
rubbed.

The third was a small chest of
drawers in the Virginia style—
mahogany again—that was just be-
ing readied for shipping. And the
last project was for his personal use:
a series of four Chippendale side
chair reproductions. He used these
unassembled chairs to illustrate
how he builds a piece of furniture.

His starting point is his drawing
board, where he sketches a design,
altering it here and there until he is
satisfied. For the chairs, this was
unnecessary, because he wanted to
match some existing chairs. Next,
he makes a full-scale drawing which,
he says, is crucial. “The eye can play
tricks in the smaller scale. It is only
when the piece is full size that you
can know with certainty how it
looks.”

After any final design adjust-
ments are made, he euts full-sized
patterns from cardboard or %e-in.
plywood. He admitted that this was
a time-consuming job, but nonethe-
less recommended it. These patterns
eliminate mistakes in measuring
and they're also a perfect record
that can be used later to duplicate
the piece without repeating the
design work. Finally, he traces the
patterns onto stock and proceeds
with the cutting.

As a rule, he performs his joinery
by hand. He enjoys the work and is
so quick with it that, in many cases,
he could rival power equipment if
machine setup time were included in
the comparison.

One of Glaser’s favorite woods is
African mahogany. Many of the
pieces in his home, as well as those in
photos of commissioned work, were
made of this wood. Most of it came
from one lot of mahogany he pur-
chased over 30 years ago. It was,
without & doubt, the best looking
mahogany [ have ever seen. The
grain was extremely tight and the




Each room In Glaser's huge, two-story
housa Is filled with his work. Sheraton-peri-
od dining table here s an example.

color was deep and rich. He still has
some left for special projects, stored
in another building with the rest of
his hardwood stock.

A craftsmanlike approach

At one point in our conversation,
Glazer mentioned that he preferred
te work alone in his shop., without
distraction from other people. “Todo
this work properly,” he explained,
“requires great concentration.”

Later, he took me on a tour of his
home. Walking through the house
was like taking a stroll through a
museum. All the rooms were filled
with furniture of the highest work-
manship—both his reproductions
and his original designs.

One of the most remarkable pieces
was a desk he made for his wife.
Almost self-consciously, he ex-
plained that when he was a young
man and he became engaged to his
wife, he didn't have the money to
buy her a ring. So instead, he built
her a desk. It is in the Hepplewhite
style and has seven, virtually unde-
tectable secret compartments incor-
porated into the design.

He proudly showed me how the
piece “worked,” taking off a decora-
tive molding here and there to
expose a hidden drawer or a narrow
compartment. While admiring his
workmanship, 1 suddenly realized
that the piece of furniture, though
nearly 50 years old, looked as if it
were brand new, There were no
eracks in the finish, no rubbing on
any drawers, no obvious signs of
wear. When I remarked on this, Gla-
ser looked completely surpriged, as if
my idea of what furniture should be
was different than his. He seemed to
think it should last forever. P

Do you know & shop that we should include in the
Poguwiar Mechanics Greal Shop Series? If so,
sand snapshols plus a description al Shop and owrit
e Home and Shop Editor, Popular Mechanecs, 224
West 57th 51, New York, N.Y. 10019, I we agree,
wa'll visil the shop, photograph it and share it with
PM meaders. (Enclosa a stamped. sell-addressed
amialope i you want your photos retumed.)

.
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right) are used for surfacing rough stock.

Plane to correct thickness with scrub.

Use jack aftter mh. use :mmmm last.

3 Planes To Make

In the “good old days” belore power

equipment, there was only one way
to surface a board: by hand. Without
jointers, planers and lumberyards that
sall their wood already dressed, most of
us would be lost. But when you have the
proper hand tools and the know-how to
use them, the job s far from imposing. In
the photos at left, Glaser shows us
how.

He begins with a piece of 1-in.-thick
pine stock and a scrub plane, a narrow
tool with a convex-edged plane iron
which cuts deep grooves in a board's
surface. It removes stock rapidly, so
care must be taken lo set the blade
depth properly.

Mext comes the jack plane, & real
shop workhorse. It quickly removes the
ridges left by the scrub and brings the
board lo desired thickness. Finally, he
uses the smoothing plane to remove
irregularities left by the jack plane.

Injust a couple of minutes the board is
planed to a uniform ¥s-in. thickness and,
though this sample is soft wood, Glaser
says thal as long as the iron is sharp, it
will work just as well on hardwood.

Both the jack and smoothing planes
pictured were made by Glaser over 50
years ago. Plans are shown below.

The jack plane is diagrammed com-
pletely; the others are variations based
on this style. Because the smoothing
plane is identical 1o the jack—|ust one
inch shorter—it is omitted from the
drawing. The scrub plane, however, is
different and the appropriate section
and lop views are provided.

Straight-grained white beech is the
prefarred materal for plane-making. Al-
ter the plane bodies and 7° wedges are
made, they are soaked in linseed oil for
four to six waeks to harden them. Plane
and cap irons are available in assem-
bled form from tool suppliers like Wood-
craft, 313 Montvale Ave., Wobum,
Mass. 01888.—S.W.
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ere are two nifty tricks that
will make working in your
shop even more satisfying.
Master craftsman C.E. “Doc”
Banister shows the secret of his
modified finger-lap jig that will
make vou want to throw vour old
one away. Or, vou may be able to
incorporate this modification
into your present jig. Another
craftsman shows an easy way to
make wooden dowel buttons,

Antisplit Device

Finger-lap jigs, or boxed-joint jigs
asthey are sometimes called, are
among the most common jigs found
in a craftsman's shop. Once vou've
used your jig for several different
widths of fingers, however, you
know that splitting begins to sceur
during the cut, This didn"t happen
the first several times you used the
jig because the jig itself was zerving
as the backup board. The modifica-
tion shown allows you to renew the
kerf immediately behind the work-
piece each time vou use the jig. The
hardwood backup-board insert is
simply removed and the previous
kerf area is sawed off,

Look over the drawing and vou'll
sea that the jig iz very easy to make.
Note that the finger gauge key is
positioned so that it clears the slot,
If you prefer your key closer to the
kerf, yvou'll have to whittle off a bit of
the back edge of the backup board
each time it's renewed so it clears
the key running through the slot, We
include a few holes for storing the
miter-gauge mounting bolts and the
Jig itself. The hole shown in one end
of the backup-board insert is for the

Pull backup board out after aach session

and saw off the length containing the kerf.
Wood insert is vislble In the slol.
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The vertical plece behind the workpiece is a renewable kerf backup board. Jig is attached
to miter gauge with bolts in siots. Fingar gauge key Is attached to bottom of the jig.
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same purpose. Make a supply of
these inserts while you are at it.
Cut the dovetail slot {and the
inserts) at 20°, The inserts should be
cut for a snug but sliding fit. Bore
and tap the hole for the wood insert
i in. below the slot centerline inter-
section. Install & compatible stove-
bolt or wingnut and use this system
to lock the backup board in place,
Wood inserts are usually available in
hardware stores in sizes accepting
Wi Lo Ye-in.-dia, bolts or serews. Ifyou
have trouble finding them, write to
Albert Constantine & Son Ine., 2050
Eastchester Rd., Bronx, N.Y. 10461,
The Yi-in. size used here comes in
setz of 10 for $3.50, plus postage; cat-
alog No,is 119E25.—C.E. Banister

Dowel Buttons

f vou have had difficulty finding

wooden buttons for your furni-
ture projects, take heart. You can
make vour own with this system.

Here's how: Measure the diameter
of the hole you wish to fill, then with
the appropriate-size dowel, cut dado
depth, using table below.

Put a strip of masking tape on the
blade insert just in front of the
blade. Set vour dado head for a -
in~-wide cut. Note that an adjustable
dado head was used here. Thiscuts a
dade wider than the tooth width
because its design changes the blade
angle.

Make a test cut in serap dowel and
mark the tape with a peneil to corre-
spond to gauge side of kerf. Make n
second mark on the tape % in. to-

!

aster Craftsmen

Apply the carpenter's
glue with an artist’s
brush. Insert the dow-
el buttons Into the
ghank holes: press
and remove any glue
squeeze-out. You can
also cutl plugs by us-
Ing the same general
method we describe
here. However, mak-
ing your own dowel
plugs or butlons can
be so satlsfying you
may naver buy aither
one of them again.

ward the fence from the shoulder
mark. Adjust the tooth height
according to the table below. Set the
rip fence on the line closest to it.
Place the dowel against the miter
gauge, allowing the dowel end to
just touch the rip fence.

Start the saw and move the miter
gauge to engage the dowel with the
dado blade. Stop when the dowel is
directly over the center of the blade
{at its highest point). Then, using
your free hand, rotate the dowel
until a Ye-in.-wide cut is made com-
pletely around the dowel,

Return the miter gauge and dowel
to saw front, loosen the rip fence and
move it aside. Slide the dowel to the
new position by aligning as shown
in the top right photo. Repeat the
process for as many plugs as you
need, Cawtion: Do not continue
working on a length of dowel when
the outboard, dadoed section be-
comes awkward and unmanageable,
Use a backup board against the
miter pauge, as shown in the pie-
tures. Allow the board to support the
dowel to within % in, of the blade.,

Take the grooved dowel to a sand-
ing dise and rotate it while feeding it
at changing angles to round the tip.
Use a fine miter saw or coping saw to
cut off the button at the shoulder,
Repeat the sanding and cutting pro-
cess.—r. Robert N. Stapp

DOWEL PLUG TABLE
[in mchas)

Plug Dowel Dado Dada
Shank Diameter Width Depth
Va i i W
e ey Ve par
e e Y g

Begin each cut by lining up previous kerf
with mark on tape. Set fence by maving it
Into light contact with dowel: lock fence.

With dowel held firmly against the miter
gauge, feed it into blade, then rotate it. This
Is a delicate procedure; work carefully.

Round over buttons, using a disc sander as
shown; then cul segment off the dowel.

Use padded sanding block and drill press
as an alternate method for sanding heads.
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WORKSHOP MINICOURSE
GETTING AN EDGE

here's at least one time that
splitting hairs can be a positive,
happy experience. That's when you
have the satisfaction of taking a dull
plane blade and putting an edge so
keen on it that it will, in fact, cut a
human hair. Many fear that getting
a good cutting edge is bevond their
=kills. In fact, it isn't.
For openers, you need a grinding
wheel, Unless you plan to become a
serious woodworker, you can do a

bevond restoration
alone.

To grind a blade, hold it at an
angle against the grinding wheel
and apply slight pressure as the
wheeal spins. Keep the iron moving
back and forth in a straight line
across the grinding-wheel edge. Be-
sides reshaping the tool edge proper-
ly, you also want to make ecertain
that the stone wears as evenly as
possible.

by honing

moving back and forth across the
wheel, your goal should be to ¢reate
ever-so-zlight rounded corners, as
well.

Once you're satisfied with grind-
ing, you can move the iron to the oil-
stone, The oilstone, in fact, should be
carried to any job away fom the shop
in case a cutting tool needs a quick
touch-up during a planing task.

Put a couple of drops of light oil {oil

(Please ham 1o page 150

b

a r"é \u‘
f’%_ﬁ’.; i 8

Grinding l:dm toﬂrllghhn the edge ol a
cutting tool. It's done before sharpening by
honing. The grindstone should turn toward
the plane iron (arrow). The gulde supporl-
Ing the plane iron s set so the bevel will be
ground accurately. The gulde should al-
ways ba usad for that reason.

A tew drops of light oll applied to the stona
serve as the vehicle for carrying steel par-
ticles away from the cutting edge. Use only
quality oll and be sure to wipa the stona
with a clean rag after each use.

great deal with one of the smaller,
less expensive versions, such as
Black & Decker's Model 7901 {$39),

Don't run to your grinder every
time a plane iron or chisel's cutting
edge needs a touch-up. For the most
part, you should master the art of
whetting (honing) to keep almost
surgical-tool quality edges on all
yvour cutting tools,

Grinding should actually be done
only if the edge is nicked or if it is

The iron Is moved from side 1o side so that
the full surface on the edge bevel is ground
straight. This also keeps the wheel true.

the cutting edge on the oiistone to
shaerp edge. Hold the bevel edge
flat against slnntltaﬂ'nnd work with a
clrcular or figure-elght motion. The stone
here is protected by a rosewood box the
author made for it several years ago.

Have an open can of water near-
by—my grinder is equipped with a
tool-hung bucket—szo that you can
quench the tool to prevent it from
becoming overheated with resultant
loss of temper.

The edge should be ground =o that
it 15 almost at 90° to the sides. But
professionals have known for yvears
that a plane is easier to handle if you
round the iron's corners ever so
slightly. Thus, as you grind & bevel

50
i

GRINDING

30-35¢

|

|
HOMING

The bevel angle for chisels and irons might
vary slightly, depending upon whether the
teol will be usad In hardwood or softwood.
in general use, however, 25° is the accept-
able bavel for grinding. Whetting ls done at
a 30° 1o 35" angle at the very edge.

The feather edge—often called wire—Iis
removed by placing the flat side of the iron
on the stone and making a few strokes. Do
not create even the slightest bevel on this
side of the Iron, however.
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193 OUTDOOR
it's true. You can find happiness right in

your own back yard. Using your do-it-yourself
skills and the Popular Mechanics projects

on these pages, you can make your home the
envy of the neighborhood.

Elegant pool dgck goe:

wilh any house

JUNE 1982 10
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The reason thcy live

beca.usetheywe

Where we come from, work goes
SO 101 II] Cﬂ:y IS dawn to dusk and equipment that isn't
built right falls apart in a hurry.

So even though our lawn tractors,
on the riders and walk-behind mowers may never see a

* rutted wheat field, they still have some of the sturdiest
frames and wheel assemblies around.

You probably won't be cutting eighteen hours straight, either. But you can
understand the importance of having an engine that's synchro-balanced and
shielded to run quiet and smooth.

You see, building things that last is kind of an obsession with us. A dnve
through farm country’ll tell you that.

‘e want folks whobuy John Deere products to appreciate 'em as much as we
do. And we figure the best way to do that is make sure they're going to have

them for an awful long time.
Nothing RunsLikeaDeere’ | 3=

|y i
For nearest dealet o for free fobder call B &4 75126 T
im0 H22 67T e wrile Jobn Deeve, Dhept. ﬁluuhm 1L A ams,
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arSorme deck joins your
dy ingw area where,you

1 s

ho

Apﬂﬁkﬁi created by the house walls on a gentle siope

of lawn leading to the swimming pool seemed tai-
lor-made for the PM deck. The major access 1o the house
from this deck is through an enciosed sun porch that
adjoins the kitchen, making the deck a perfect area for
outdoor dining. The deck also has a secondary access 10
the house, which helps the traffic flow and adds to the
deck's appeal as a party spot. Another advantage this
deck has for its owner: Situated between house walls, it
provides a shady area much of the time, offering a retreal
from the sunny pool side.

Ira Grandberg, A.l.A., designed this multiangled deck.
The benches and planlers follow the deck angles and
obviate the need for conventional railings.

The deck is constructed of knot-lextured garden-grade
redwood. We used construction heart {all heartwood) for

the contours of the house, and visually link It to the pool.
JUNE 1882 103



1 This deck hils mta a pocke! made ==

by the walls of the house Deck e ————— —— — e e
is attached to three walls | it can F .. ——— = ———— . .
be reached through two doors

The two seating sections lorm an

angle. Joint is centered over a
yarical support. a box frame covaerad
by milered, honzonial 2x4s on odge,

Planter on the house wall ends

neatly al doorway. The planter is
lilled with bark and polted blooms,
which can be removed for lending.

40{\3 planter, posilioned i
next io the deck stairs, ’
abuts a seating section al
a 45% angle, to continue
pattern of angled joints.
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NOW DOING IT YOURSELF
IS EVEN IMORE REWARDING.

You can make anything on a
WORKMATE® Work Center. Even
money.

Because from May 1 to July 31,
1982, Black & Decker is offering
rebates on selected WORKMATE"
models. $10 off the purchase of our
duakheight models. And 35 off our
single-height models.

There's never been a better
time to buy one. S0 go see your
dealer for details, :

After all, with a WORKMATE?

us a rebate, doing it vourself can
twice as rewarding.

210 ot models TR0, S, mad TR,
Bo ol muidol yHam03

Black & Deoker



PR20UTDOOR Liwias anws

the posls, joists and near-ground applications. Construction
common redwood, conlaining sapwood, makes up the decking,
benches and trim.

To begin work, lay oul the deck area, using a mason's line
and stakes, making sure the line is level. To prepare the site,
use a spade to remove sod 10 a 2- 1o 3-in. depth. Prepare an
area al least 2 fl. beyond the perimeter of the deck. You can
landscape this later with bushes or with a ground cover, such as
gravel or bark chips. Cover the below-deck site with black poly-
ethylene shesl so weeds won'l grow through your deck.

Design: Ira Grandberg, A LA ; Construction: Ross Tiefenthaler; Technl-
cal art: Eugene Thompson, IHustration: Dean ENlis; PM photos: George
Ancona; Redwood: Caltfornia Redwood Assn., 1 Lombard 5, San Fran-
cison. Cald. 94111: Barbecue: Model B24) Avanli with cart, Charmglow
Products, Box 127, Binstol, Wis. 53104: Bug lighl: Model B305, Charmgiow
Products; Furniture: dining furnsture (Rondo style), lounge furmiture (Bay-
shora styla), Wington Furniture, Suite 908, Independence Plaza, 1 Inge-
pencence Dr., Birmingham, Alp 35259, Accessories: Lemsune Lnlimited
Ine., 606 East Poal Rd., Westpon, Conn. 06880,

2x8 JOISTS, 247 0.6 STRINGER 2wd HEADER

Hheﬂmsn JOHET 0IST el TOET
B MAX. SPAN : Ti—=
JOISTS s \ N . i
SEATING -
LA Zxds ON EDGE

\ AN : i

B MaX
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LISE JOST HANGERS
ITYPICALD b

Y

x4 POSTE
ON MERS

I -
BEAME, e

12 SRIT =
SKIRTS /
/ Tal '
o #
22 CLEATS &
(BOTH SIDESI
Zxd JOIST ON EACH -~ -
L5k J0 15T
S1DE OF POST HANGERS
RISERS
!
'.'F-!-l—

FLOORA PLAN

Locate and dig holes for the footings supporting the 4x4
posts. Footings must be below the area frostline to prevent the
deck from heaving with the freezing and thawing of the earth,
Footings should be spaced nomore than 8 ft. apart. We poured
concrele piers into Sonotube forms and used a step-flange
anchor in each pier. Bore holes in the posts as needed to bolt
them to the anchors. When you install the posts, make sure they
are plumb in both planes, and in alignment with each other. Use
a spirit level to check vertical alignment. While the posis are
exposed, apply a water-repellent coaling with mildewcide lo
them

Mext, 2x8 beams are fastened 10 the posts with ' x 8-in,
hot-dipped galvanized carriage boits. {Note: Hot-dipped galva-
nized hardware and laslenears are used throughoul. ) When fas-
lening boards on edge, sight along the edge to determine if
Ihere is a crown (convex edge); il so, install the board, crown
edge up. The weight of the deck will tend to straighten the stock.
A board installed convex edge down will sag aftter a while.
(Boards installed on the flat should also be placed with the

WOILENGTH OF HOUSE wiadi)

“ALL AENCHES
SAME LEKGTH

TAREAD.
dwda

B-pia o EDaE
SONOTUBE

PIEAZ E4AL TREADS
{3t REQD] APPROX, 287

FRAMING AMD FLODR PLANE

2x8 PLANTER SUPPQRTS
JUNE 1982 107
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(Continved frem page 107)

convex surface on top for the same reason.) To calculate the
attachment point of the beams, first determine the height you
want the deck. This is based upon house floor elevation. The
finished deck should be located 2 to 3 in. below the door’s sill.
Use a mason's line and a spirit level to determine the deck
haight; subtract the thickness of the deck board. The top of the
ledger strips should be located at this elevation.

We fastened header and stringer joists to the house joists. To
doit, remove the siding so the header and stringer joists can be
installed flat against the sheathing. Snap a chalkline along both
walls. Then run a hefty bead of caulking along the chalkline and
install the joists with 2 x 6-in. lagscrews and washers. If you
have & brick house, you must use expansion shields and
bolts.

Before you begin fastening, make sure there's no chance of
hitting in-the-wall eleciric or plumbing lines, Play It safe and
make & trip to the basement to inspect the wall area. The deck
joists are attached to these joists and lo the beams with joist
hangers. Joists in the area of the sleps are of 2 4 stock, which
accommodates 2x4 decking installed on edge above (see
decking and step cross-sectional drawings). A 212 skint is
fastened to the outboard header joists to give a finished appear-
ance.

Install the 2x 6 deck boards, using 12d nails. To avoid split-
ting the wood, blunt the nail points slightly by striking them with

i

The built-in planters ai the steps serve as rallings while displaying
blooms or gresnery. Rather than baing cantilevered over tha step,
both are supported from below (see the drawing).

EXISTING EXTERIDR WALL
i DECKING

2x=B HEADER JOIST
{FASTEN TO HOUSE JOIST

18
(TYRCAL OF

8 hammer. Place the nails no closer to the board edge than hall
the board thickness; no closer to the board end than board
thickness. Set all nailheads slightly below the surface, using a
large punch or heavy nailsel.

Thera should be a '4- 1o '4-in. spacing between the boards to
-gllow for water runcfl. To add visual interest, the architect spec-
ified diagonally installed boards. To ensure a straight deck
edge, trim off all the boards at one time alter installation. Snap a
chalkline at the trim mark and make the cut with a combination
blade in a circular saw, its blade sel so it just cuts through the
decking.

Continuity of pattern

A band of spaced 2 x 4s on edge at the deck perimeter leads to
a step of similar 2 = 4s on edge. This band continues the wood
pattern of the seating. A flagstone step leads to a small flag-
stone area that provides an attractive lransilion belween the
wooden deck and the masonry pool walk. Tha flagstone is add-
ed after the planters and seating are installed.

The bases of the seating units are simple 2x4 box frames
nailed to the deck. The frame s sheathed with 2 % 45 installed on
the flat, their ends meeting in miter joints. The seating surface is
composed of 2x4s on edge, evenly spaced the length of the
bases. The 2x4s are fastened 1o the bases with 5-in. No. 12
screws; the holes are counterbored and plugged.

The planters are similar in construction to the seating bases.
Nail & 2x 2 base for each planter to the deck. Then install 2x4
uprights on the base. The planters have a liner of ¥u-in. exterior
plywood sealed with epoxy resin. Install the 2 x4 siding on the
flat and top it with a 2xx4 cap rail around the top. The two
planters flanking the stairs are supported by 2 8s at the point
whare they overhang the step area.

¥ou can finish the exposed wood members shortly alter com-
pleting the deck, using a clear water repellent contalning a mil-
dewcide, such as Woodlife, Cuprinol No. 20 or Pentaseal.

Belore you treal the deck. be sure 1o remove any dirt with a
detergent solution. After washing, rinse the wood thoroughly
and let it dry for two or three days bafora treatment. Lightly sand
off any lumber-grade stampings. To ensure an even applica-
tion, spread the preservative over the wood with a pad appli-
cator or a brush. For the best results, apply two light wetting
coats, allowing one day's drying time batwaen each coat.

To keep the deck in top condition, you should reapply the
waler repellent every two years. Gradually, the wood will weath-
er to a driftwood gray. |

T VAT BRACING
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PATIO STEP
1
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IF WHAT YOU’RE PAINTING l
ISN’T ORDINARY.
WHY SHOULD YOUR PAINT BE?

Your father gave you that wagon for your fifth birthda
Now it’s your turn to pass it on.
Any spray paint could make it
red again. If that’s all you wanted.
ut Rust-Oleum, with an average rou
of 50% more protective ingredients b o
than its nearest competitor,candomore. _~ L4
Its protective formula not only =)
prevents rust, it also gives metal better e
protection from chipping, peeling and
tading than other spray paints. CORPORATION
mething you might want to think about next time
you're painting something you care very much about.

ANY METALWORTH PAINTING, IS WORTH PROTECTING.

£1987 Rus- Oleum Corporation L5 A

Y-




Little Sheds For Yo

If your garage is already full

and your back-yard space is

too precious for a yard build-
ing, get the storage you need
with these lean-to sheds. The
designs, done for PM by Ira
Grandberg,A.l.A.,should inspire
you to build your own with the
dimensions that work best.

Garden Supply Shed

se the lower shelves for garden
supplies and small tools, and
the upper shelves for plants. The
acrylic allows the sunshine in, but it
protects plants from heavy frost. In
the gpring, you ean make room in
your hotbed for delicate garden
plants by moving the hardier ones
{pepper, cabbage, onion) into the cold
frame at the top of this shed. Chrysan-
themums and geraniums will continue
to bloom in here long after autumn
frosts have killed most other plants,
Remember that concrete footings
must extend below the frostline in
your area. Building suppliers carry a
variety of ready-made concrete foot-
ing forms. Use 'fadn. or ¥s-in.-dia.
lagscrews 2 ft. on center o secure
the shed frame to the house frame.
Screws should be long enough 1o
penetrate the siding and studs.
(Prease furn fa cage 112

N TTRIPE

h |\

i

ALUNIN UM
GLAZING

BAR \\
ACRYLIC L‘,
SHEET

3

TEXTURED K
PLYWOOD

CONCRETE
FOOTER

GALVAMIZED BOLT
GLAZING TAPE
(CONTINUDUS]

318" -THICK:
ACRYLIC

ALUMINUM.
116" ALUMINUM
GLAZING BAR ;hﬁ;"”fﬁ : CONSTRUCTION DETAILS

(118 = 27

14" MECPRENE GASKET :-JCIE:I’LIC
[RUBBER QR PLASTIC) SHEET
LOCK WASHER SILICONE
CAULK —¥ ¢
NE-AIRWAY 102 01A. 2
; . ; ELECTRICAL[
Lo s
o | PIEE %Sgw
WHITE Ba
! ~4ut POST  GLAZING
SCRIBE, CUT STOP
AND CAULK
SILICONE
FLASHING, LAGBOLT
o & 2nB L
REDWOOD L=
TEXTURED HEADER- 3
PLYWOOD
2% “;5;1
ax4 PosTAL | REraan
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The Honda EM-500 portable generator is
really going places. The mountains, The lake,
The desert. Out to sea. Anyplace peoplz need
to power camping accessories, Charge their

boat or RV batteries. Run small tools or appli-

ances. Or shed some light on emergencies.
TRAVEL LIGHT

You can carry the EM-500 anywhere. It
gives you a maximum 500 watts of power in
a lightweight 40 Ib. package.

The EM-500's engine is a Honda.
Designed and built by the people famous for
engine innovations. And like all Honda en-
gines, it's fuel efficient. it'll run up to 4 hours
on half a gallon of gasoline.

THE SILENT TYPE.
The EM-500's superb engineering design

provides quiet operation. An automatic
choke and Capacitor Discharge Ignition make
starting fast, easy and reliable.

An Automatic Violtage Regulator gives
you steady output to run appliances
smoothly regardless of changes in engine
speed and load.

Whether you need power in some far-
away place, or just want emergency auxiliary
power in your home, you'd have to go a
long way to beat the Honda EM-500.

To see one, stop by your nearby Honda
Generator dealer.

For the one nearest you, just look in the
Yellow Pages, or call toll-free 800-447-4400.
And in lllinois BO0-322-4400.

ITS A HONDA

£19A27 Amiricen Honda Mobor Cio, Iec Fov opbimum perlormente and abely, we récommend Bhal you nesd Ihe ooy Manual Betone ofser sling, poue Mors Power Pradut



Trash Can D20UTDOOR 5 311z

Hideaway

. =
! UID=1" OVERHANG
A |G X e
ou may be enjoying your more e - FOR TORL
tha oipe bgg:lm!.’ Tt ;:urﬁl take ZFLASHING e SETE0h
even greater pride in the view if you can \ SIDE PANEL
manage 1o hide away unsightly garbage SCRIBED
o - TQWALL
This shed does the job without sacrific- A :
ing accessibility 1o the cans. Regardiess E
ol the size of the cans you choose o keep BUTT
in the shed, they can be sasily removed HINGE
ﬂwoughihﬂdmfshahw for trash dispos- T et min, §
N

'I'ha upper doors allow for easy trash 2x6 BRACE

deposit, whether in large quantities (top o
m‘j dt:u imall scraps lhrough the upper A

Pour a rectangular concrete slab, using
phywood forms. Install the anchor bolts for
tha sill.

The “lean-lo" design allows for con-
struction without a frame because the 3 ——Tk
house wall provides structural support. AlHWAY:f -~
MNote that the shed dimensions must be -
based on the size of your trash cans: CDNCHETE

It's important that you remember fo SLAB
leave clearance lor easy removal of the
cans through tha bottom doors.

All of the sheds in this collection may be
finished to match your house. Whether s W
you use lextured or smooth-surfaced ply- STONES
wood, you should make certain that the .
;“plr:mﬂﬂ you salect is raled for outdoor \-‘ ,Ai

SAKRETE does it right. SAKRETE was the world’s first ce-
MMmahmMMy 45 years later, it's still the in-
dustry standard for excellence — because the consistent quality

SAKRETE is Economical. SAKRETE is the best buy on the
market because it's strong — long lasting — use it when you
want to — buy only what you need. And you increase the value
of your property.

SAKRETE is SAKRETE concrete and mortar mixes
are designed, batched, and mixed to be strong and workable.
SAKRETE is Easy. No guesswork. Complete step-by-step
directions are right on the bag. And the free SAKRETE Proj
ect Bookdet gives you illustrated pages and easy-to-
follow instructions.

When you do it yourself — do it right with SAKRETE
Cement Mixes,

SAKRETE: gement Mizes

Mkl‘m‘th&l\ﬂm Project mmt—ﬂsmal
ur SAKRETE dealer. Or send 756 for handiing 0.
KRETE. Depl. Péz. Box 17087, Cintt. OF 45207

T il
" BAKRETE 1% 2 vegisteres] bracemark of SAKRETE. INC 0 1982

— i —




If you really want to enjoy your backyard, insist on

FLOWTRON'

Electronic Bug Killers

Don't let mosquitos and other anti-social insects
drive you away from your backyard fun
Flowtron, the world's most popular electronic
bug killer, takes care of those annoying insects
50 you can relax and enjoy the outdoors,

Flowtron's high-intensity black light
lures flying pests to a self cleaning,
elactrically charged killing grid
that disintegrates them on con-
tact. No toxic chemicals or
poisons —complately safe
for people and pets.

The handsome, lantem-
styled Flowtron bug killer
operates for just pennies a
day and is ruggediy buill to
last for years.

Enj r backyard again
with Flowtron, the elecironic
bug killer. Available now at
leading stores in your
area.

FLOWTRON

Two Main Street, Malrose, MA 02176

Tool Stora ge FLASHING
Shed CONTINUDUS

HINGE
N

cocessibility is the mos! impressive
leature of this shed. Miscellaneaus LID-1" OVERHANG

small tools or the unwieldy garden hose | ONALLSIDES
can be stored in the upper bin, while B,
heavy egquipment can be molled up the AIRWAY

ramp and into the lower area.

Decide on the dimensions that will suil
your storage needs. Then excavate for

-
o 2xd
# %\\BI_DCHN
{ | AS REQD.
&
% h /

L
G

CLEAT, | N,

the concrete slab and footings. Remem- i 1-SIDES
ber that footings must be below the area { g:g _

frostline.

Notice that the ramp is part of the slab
and is angled at aboul 25°. Construct the
slab form of plywood and incorporate the
ramp into the form. Secure forms with
stakes and backfill soll outside between
the stakes. This will provide added brac-
ing for the form.

Before the concrete sets, bury the
heads of three lagbolts ('-in.-dia. =5in.)
along the sides of the slab for securing the
gill. Laave the threaded end of the bolt
extending up about 2 in. Make sure il is
plumi.

This shed does not have a frame. The
doors are hinged directly to the side pan-
els and the panels are attached o head-
ers and to the sills which are bolted 1o the
slab. The floor of the upper bin provides
rigidity for the structure.

{Plgass um o page 114)

PLYWOOD SIDE
PANEL SCRIBED
TOWALL

JUNE 1882 113
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PROJECTS,
ORTHO KNOWS HOW
AND SHOWS HOW.

Build the yard of your dreams — il's
easy, with Dlv?'l‘l-[Dbmlaﬂnnm
%ﬁrﬂum ﬁﬁ:j:’ i
are mag-

inative ideas, full-color llustrations and
easy-to-follow instructions for every-
thing from planters and patio furniture
to full-scale decks. With ORTHO know-
how and your handiwork, you’'ll get
good-looking, money-saving results you
can enjoy lor years.

Lmk%r the complete line of ORTHO
how-to booles at your nearest home and

e Center, Al Do
ardware stores

and at finer book-

?ture:s. alend ﬁ;;ﬂ nHIHn
Tee Ca o Chevron Dhemical

43 ORTHO Books. Conpany

Write:

Chevron Chemical Co., ORTHO Books,
Room 36848, Dept. B2A, 575 Market
Street, San Francisco, CA 941085.

POPULAR MECHANICS
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All-Purpose Shed

Lung-handlad garden tools such as
rakes, hoes and edgers practically
demand their own siorage space. This
shed is designed to keep those tools
neatly and safely comralled, Its open-out-
doors design keeps articles in full view.

The shed sits on a concrete slab (like
the garbage-can shed), Secured Io the
slab is a partial plywcod sill, in the form of
a right triangle, which serves as a door-
stop. The front and sides of the shed itself
are aclually the open-out doors. They are
aftached to the 4x4s which, in turn, are
scribed and secured to the house. The
continuous hinges run the full length of
the doors and are rated for heavy-duty
use. Position the hinges carefully to
ensure a good fit when the doors are in
the closed position,

ous hinge (often called piano hinge) is
usually available in &- and 8-ft. lengths.
Cut the hinge with a hacksaw to suit your
needs. Use brass hinge to avoid rust
stains on the wood.,

Note that the right-angle joints in the
doors are rabbeted. Take care when
assembling the doors. If the doors are not
assembled accurately, they won't come
together for a good fit when they are final-
ly attached to the shed,

Caover the shed roof with asphalt shin-
gles. Since you have less than 30 sq. fi. to
cover, you won't need more than one
bundie of shingles. Install the shingles,
using standard roofing techniques. If you
plan to use any of the area underneath
the shed roof, be sure to snip off all nails
through the plywood with nippers, or

Avallable In hardware stores, conlinu-  clinch the nails with a hammer., ™
FLASHING OR CAULK
ey SR
IBE AND ;
SIDE mm POST 1518 FELT
TOSIDING ™ .
FLASHING b N CAULK

34T PLYWOOD
SHELF (MIN.
2 PER DOOR)

3/4" PLYWOOD
SILL (STOP]

FRICTION

4" pack  CATCH
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!
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FaRRARRAN AR WLH

3/4" PLYWOOUD
SILL {STOP!

CONTINUQUS

34" PLYWOOD
SHELF {BRACE)

FRICTION CATCH

s by
A

STORAGE
DOOR

/4" EXTERIOR-
GRADE PLYWOOD




A TOP TO BOTTOM COMPARISON
OF GAS POWERED TRIMMERS.

Al contrals and starter up ot

o kY Iram .-J‘-!l-'-l'.J heae Foer @
2aser starting, no Dencing ove

your fingertips,

Laiu | |||_>|--'.1." o,

\\ Top-mounted engine keeps carburetor ancd aie
"\‘ Cledrier Gul of dust and fyng dehtis, far
less maintenance, longer life

\ \ Top-mounted Weed Eater Trimmer

Engune 15 here, on top, for balance and
Basier !'|.1r|-'ii|r'.{;{ nor 4t the £nrl ol 4 larigg
shaft, 5o there's less fatigue and hack stram

Fuel s inthis 5Nalt,

nstead of a fuel tank P - Adjustable kandls allows you 1o chargs
S F'\_ cutting angle for edging N way wth
\fd}'t’ﬂ S a hottom-mounted engin
& )
W
o

x WEEDEATER

- T

Starter 15 down here, near
the cutting head. So you
ether bend aver o it the
who e machune Awkward

Bottom-mounted
competitor

Engine mounted down here, at the
end of handle. Unweeldy and niot
well balanced. And right downin turning while
the dust and de i F

& dust and debris of cutting N ¢ |, starting and at idle

Almost impossible 1o change \ P f -;

cutling angle for edging h-""'--..____ .

Just tap the head
on the ground for
more cutting line
Clutch automatically
keeps head from

Bulky engine obstructs cutting
uncer low bushes and shrubs

Direct drive, with no
clutch to stop cutting

head from turnln? wibiiles
starting and at idle. T |

WEED EATER ON TOP FOR A LOT OF GOOD REASONS.

Bagird-Poulon ' Weed Exfat  Division Emerson Electric Co. Shaeveport LA TIES
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Build PM’s Adirondack

Fifty years ago, lawn furniture he very look of this elassic wooden lawn furni-
like the handsome pieces ture conjures up images of more serene times.

Though simple in design. this furniture from vears
shown here could be found on past boasts an elegance all its own. Along with

the front |awn5| of mansions  mission furniture, country pine and other older

and vacation spas. But  styles, Adirondack lawn furniture is currently en-

now, you'll be able to ja;.rirl:g renewed interest at antique shops and flea
markets.

make your own sets. Though you may not have a sweeping lawn like

those in front of the old mansions in New York's

Adirondack mountain region — from which the fur-

niture gets its name — PM's re-created set of lawn




Mamed after the beautiful mountains in
upper New York State, this lraditional
Adirondack furniture is a3 durable as it

is attractive. Crafted ol hardwood, each
pieca is caralully sanded, then assembled
with water-resistant glue, sealed with
wood preservative and painted —all to
make it stand the rigors of ouldoor use.

‘ c Design a3d construction: Rotanio Capolosto
E P color photo: Harry Hartman
Technical arl Eugene P Thompsan

17
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BACK BOARDS
172" SPACE

o, (TYPICAL] EACH 50.=2"

e

172" SPACE
[TYPICAL)

1/2" SPALE
{TYPICALY

EACH 507"
b
8"
REAR LEG
4
i 4
&" [V I
S NOTE:
ROUND OVER ALL EDGES
| B TS SEAEe
3B SPAGE i ;
EXCEAT PLACES MARNED
(TYPICAL) WITH®: ASSEMBLE ALL
PIECES WITH PLASTIC
RESIN GLUE
TABLE
Fi
]
TABLE |
; P LEGS
FEACHS0.2°
At R L T e T
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1 M stock is dressed on the
joint one edge, then rip 1o

gides only,
propar width,

2 Use band saw or sabre saw to cul con-

fours. Slow feed makes for better cul.

4 Start sach assambly with legs. Use plas-
tic resin glue throughout construction.

L]
Ho.
i
2
2
1
1
1
2
2
2
E
1
1
1
2
1
2
1
8

ATERIALS LIST—SETTEE

Sizw and description (usa)

e = BV = 38" poplar (Back)

"¥g = § » 330" poplar (back)

e = § % 33" poplar (back)

"% = V¢ = 417 poplar (upper ceal]

g = 2% = 445 poplar (middla
choat)

e % 20 « 417 popiar (iower cleat]

"Ahg w B x 22" poglar (anmrest)

g « 4 x 6% poplar (arm supgon)

e = 10 = 35" poplas (rear leg)

Yohg x B ® 22 poplar (koml leg)

134 = 34 = 41° poplar (rear stredcher)

Ve = 3 = $4%° poplar (apron)

1% x 3 x 42%° poplar (ronl stratchar)

Ty o 4 & 8 poplar (Deack support Bloca)

1 = 3G % 44747 poplar (seal)

Thae = 3Ve = 4404 popler (saat)

e o 7 ® 444" poplar [seat]

B hot-spped gaivanized finishong nails

4d hot-Gpped gebvanized nads

29" Mo, 10 fn screws

M DOTOEECEL =TT mnnmxs

¥
i

furniture is sure o evoke oohs and ahs
when your neighbors spol it on your patio
or deck.

Getting ready

For openers, carefully study the draw-
ings and the materials lists. Do as profes-
sional cabinetmakers do. Make certain
you understand exactly how the three
pieces go together before ever putting a
saw blade to a plece of wood.

You can use practically any kind of lum-
ber to construct this fumiturs. If you apply
wood preservative—an undercoal and
two top coats of high-quality exterior
paint—any species should weather quite
wall,

8 Clamp cleats to back boards, then nail.
Use spacers between boards for accuracy.

We chose a hardwood, poplar, for its
added strength,

The chair and table are made from 4/4
slock ("% in. thick), while the setles uses
both 4/4 and 54 stock (1% in. thick), The
poplar is easy lo wark. highly warp-rasis-
tant and reasonably hexpensive. In the
New York City araa, it's only slightly more
axpensive than common ping and about
hall as expensive as clear pine,

Most hardwoods are sold surfaced on
two sides only (S25), not on the edges.
So your first step is to cul the boards o
approximate length, then dress one edge
on the jointer. By keeping this straight
edge against your lable saw rip fence
when ripping 1o the reguired width, you'll
automatically dress the second edge.

Using the drawing grids for referenca,
make paper patterns for all contoured
parts and trace them onto the appropri-
ate-sized stock. The rear legs should be
positioned so that the long part of the leg
is in line with the grain direction of tha
board. When assembled, this will make
the leg as strong as possible.

MNext, cul the contours with either a

IM'!'EHIM.S LIST—TABLE
Sirs and descrizlion [uss)
"ihe = @la = 3§ poplar Mogl
g x &% x 37 popla ifop|
"Fe & 3 = 26" poplar [apron)
e < 3 o= 1T poplar (apeon]
"Ihe . 3 = 2 poplar feg)
"iag « 2l * 2T poplar {log)
4d nat-dipped gahvanized linisning nads

Eﬂ“rﬂﬂﬂw?;

g‘ "'F'-HNN"""

6 Bar clamp 21 back and spacing strip on
front keap legs aligned while nalling seat.

MATERIALS LIST—CHAIR

Sixe and description [uae)

Fha w Bl = 26T poplhar (back)

"Hae w 5 x 33" poplar (back)

hae = 204 = 20% poplar (upper cisat)
g = 204« Z3% poplar (maddie cleat)
"Sap w Ve x 20V poplar fiowar Cleat)
"Wa = § x 22" poplar {armeest)

e x 4 x BN popiar (arm Suppon)
"Hha W 10 x 35 poplar (rear legl
"Fia w § x 22 poplar (front leg)
"Whe w24 004" poplar [rear

'-IH.'I'NNM-I'-'-I-M-#;

sirmicher]
‘Ha « 3 » 23%" poplar (apron)
'$4e & 3 = 2174 poplar (ron

siretcher)
"3 = I = 204" poplar (Seal)
g & e # 230" poplar [seat)
a7 o 2V poplar (seat)

Y

. B hot-dipped
& 2% Mo. 10 Ih screws
“hAa regd.

MIDTVQZE =X n-:qnmqnwri‘

band saw or a sabre saw. Then sand out
the saw marks from the edge with a drum
sander mounted in your drill press or por-
table drill. Or, use a spoke shave. With a
little practice, this easy-to-use hand tool
will do a better and quicker job. Just be
sure to use it as shown in the photo, Nev-
er scrape against the grain. Always stroke
wilh the grain,

Mexd, round owver all edges excepl those
indicated with an asterisk (") on the draw-
Ing, using a ¥e-in. rounding-over bit in a
router. This will give all the pieces a soft,
comfortable look, while also reducing the
possibility of wood splinters, All edges
that have not been removed by tha router

(Pigazs turn o page 1217
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As seen in Countryside magazine
. 1 .

you want.

130 Baalsel Corncriby

Build the frame in under two hours! Simply drill 50 holes and bolt your
2x4’t to STAR"PLATES. Then, enclose il to make nny small building

What small building would improve

your property?

Build it better, easier, and cheaper, with STAR"PLATE Frame Connectors!

What are STAR"PLATES?

They're heavy gauge stes| plates with chan-
nels to hold 2 x 2's, 2 x 3’5 or 2 x 4’5, 50
they can be bolted together to make a basic
geomatric framowork. 1t takes one set of
aleven STAR*PLATES for each framework.

What size framework do they make?

Any size you wanl. STAR*PLATES hold 25
equal-length struts together. If the struts
are short, say 2-3 feel, yvou've bullt some-
thing small like a dog house or small play-
house. If they're 9 feel long, you've built
yoursalf a greenhouse or back-40 hide-
away. The framework is made of 15 tri-
angles, all exactly the same.

Is it hard to build?

Not at all. To build the frame, you only
have to drill 50 holes, and boli the struts to
the STAR"PLATES with % in. carriage
bolts. The only tools required are a saw, a
drill, and a wranch. It's much simpler than
conventional framing. For a roof and walls,
or even a floor, our plans [included with
aach sat) give you cutting patterns and tips
1o make it easy,

How can | finish it off?

Any way you want to. Some STAR*PFLATE
buildings are slaborate, with shingled
roafs, clapboard sides, and fancy doors
and windows, Others are merely covered
wilh canvas and used as beach cabanas, or
with plastic io make greenhouses. One cus-

tomer told us he was going to thatch his
with palm leaves! Yoo can make it as plain
or as fancy as you want to.

Could | build a full-size geodesic dome
housa?

MNo. STAR*PLATES are designed {or amall-
er structures. We recommend a maximuom
strul length of @ feet That makes a struc-
ture 13 feet high and about 14 feet in dia-
meter, with a floor area of 140 sgquare feet,

How can | get a set of STAR*PLATES?

Order them from The Countryside General
Store. Waterloo, Wisconsin 53584, for only
$39.95, postpaid. Phone orders are welcome
(414/478-2139) and you can use your Yisa
or MasterCard.

Order today!
Only $39.95

Five good reasons why
STAR*PLATES will make
you proud of your
building project:

L. Strength — you'll be amazed st the
strongth of geodesic dome construe-
tion! Much stronger than convantional
framing!

2. Bemuty = STAR*PLATE mini-
domes are unusual and atiractive ad-
ditions to any property.

3. Ease of constroction — no special
skills or experience necessary.

4, Economy — A dome is the most
efficiant way 1o enclose a space; save
up te 15% on materials alone,

5. Flexibility — Mini-domes have
dozens of uses. Whatever small build-
ing you need, make [t a STAR*PLATE
mini-domal

Complets instructions,
amd building advice, incleded, Send for the FREE Countryside General Store
catalog. describing 100°s of unusual and innoea-
tive aids to modern “homestead” living!
Money back guarantee! Charge my [ Visa O MasterCard

Pleasesend me ____ sets of
STAR"PLATES complete with di-
rections and building tips, @ $39.95
each, postpaid. (Wis. residents add
4% soles lax.)

Total amount enclosed:

Names

Expires

[ Pleaze send me mors information on
STAR*PLATES.

[ Planse send me the latest Countryside
General Store Homestead catalog.

Address

Clity. state, zip

Mall today to:
Countryside General Store, Dept. PM, 103 N. Monroe 5., Waterloo, WI 53594
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(Continuad from page 1191

should be eased with sandpaper before
the parts are assembiled.

Use highly water-resistant plastic resin
glue for all assemblies. 1 is far less
expensive than waterproof resorcingl
glue and will serve quite well for this appli-
cation. Also, hot-dipped galvanized nails
are used throughout. Their dimensions
are noted in the materials lists.

Because hardwood Is being used, the
nailing will be more difficut—a difficulty
compounded by using the generally
rough and nubby hot-dipped galvanized
nails. For this reason, you may want to
drill pilot holes for the nails. This will make
driving them easier and will reduce the
chance of splitting the wood.

In any case, do not nail closer than '
in. to the edge of the board and % in. to
the end of a board without using a pilot
hole,

Assembling the furniture

Assemble the chair and settee in the
following order: Glue and nail the back
supporl blocks to the rear legs, then
attach the rear legs to the front legs. Join
the armrest support to the front legs, then
assemble the backs as separate unils.
Use 'o-in -thick spacars to keep the back
boards aligned properly.

Apply glue, then clamp and nail the
cleats 1o the back boards, as shownin the
photo.

Keep in mind that the middie cleat
is 3% in. longer than the backboard
assembly is wide to accommodate the
armrests. Just center it on the back.
When the armrests are finally attached,
the cleat ends can be cut to exactly the
size and shape needed for a professional-
looking fit,

MNext. support the leg assembly in the
upright position as shown in photo No, 8,
and slide the back assembly into the
notched supports. Then attach the
aprons, stretchers and armrests and you
are done.

Assemble the table by first joining the
aprong. then nailing the top boards in
place. Mail the leg parts together. Then
glue and nail the completed legs 1o the
aprons from the inside.

To complete the job, sand all surlaces
thoroughly and apply a high-quality wood
preservative following the manufacturet's
directions on the ¢an. Then give all the
pieces three coats of paint, ™

PLANS AVAILABLE
il you prefer io budld this furnéure from larger
drawings, you can order a saf of plans with
instructions printed on 14 X 22-in. sheats. Send
$£5.85 to Adirondack Fumiturs, Poputar Mechan-
s, Box 1014, Radio City Siaton, Mew York, MY
10101,

Imsect-Aside™ 18 & clean, silent version of
ihe governmeni-developed pest killer thai
can't harm pets, people or the ecology. Try it
free for 15 days!

Here they come—the bugs of summer, The
buzzing, biting, flying insect pesis that drive

you off your patio, spoil your ouidoor
burbecues . . . poul parlies, cool-of-ihe-
evening hammeock snoozes. Bul now you can
enjoy bug-free comfort, thanks 10 new
Insect-Axide™.
DEVELOPED BY SCIENTISTS TO
CLEAR MALARIAL SWAMPS

The heart of the Insect-Aside™ is a special
type fluorescent lamp originally developed to
clear swamps and protect cotton crops. Mos-
quitoes, gnais, motls, wasps, midges—
almost 300 kinds of light-sensitive in-
secls—are frresistibly sttracted to it, And in-
stantly, silently ““zapped'’ by an electromic
Field,

NO ANNOYING "FOP"'. NO DANGER
TO PEOPLE. AND NO HARM
T0O THE ECOLOGY.

Unlike competitive devices costing up Lo
£150 more, Insect-Aside™ doesn’t make the
loud *“'pop'* many people find 50 annoyving.
Our stale-of-the-art version uses a special
lerw-voltage electronic grid that kills bugs in-
stantly. They drop into a receptacle you emp-
ty fike a car ashtray. {if makes excellent food
for hirds or fertilizer lor vour plants.)

Since there are no posonouws liguids o
spraysi—no  chemicali of any kind—the
ecology isn't harmed im the slightest,
Humans, pets, birds, even small imfants,
can't be hurt in any way.

I's so safe, many people wse Insecl-
Aside™ as a nursery night light in summer 1o
protect babies [rom mosguitoes. The only
danger is to the buzzing, biting, irritating fly-
ing insect pests who flock toward its cool blue
light and die there.

As a matter of fact, Insect-Aside™ won't
even bother the useful insects—ladybugs,
butterflies, bees—thal you want around 1o
help keep your garden and planis healthy.
U.L. LISTED FOR YOUR PROTECTION

AND MADE OF SHOCKPROOF,
RUSTPROOF MATERIALS

The simple, attractive lantern design stands
of hangs anywhere you want protection,
plugging into any AC outlet. The case is vir-
teally indestructible plastic—the same used
for phones and football helmets.

There are no moving parts. And unlike

some imported models, the lamp for this
American-made unit is easily replaceable. 1t"s

Adrracrive, landernaivie Insecl-Asafe™,
1 hgh and weighing 3 ihs., rids your
ard or pifio of mosguitoes and odher
harmiful bugs withow! sproyy, fops or
poimanous chemicaly. UL fNsied,

rusiproof, shockprood, and UL lsted for uge
both outdoors and indoors.
TRY IT FOR 15 DAYS AT
ABSOLUTELY NO RISK
Try Insect-Aside™ for 15 days. If it bsn't
ewerything we say, return it for a Tull refund.
Y ou are protected by a 1-year limited warran-
ty of the unit (including lamp) as well as
Shelburne's 26-year reputation for satislhed
Customers,

YOU CAN'T BUY BETTER
PROTECTION FOR TW0D OR THREE
TIMES THE PRICE.

Insect-Aside™ costs just $49.95 (plus $3.95
shipping and handling.) It's special type
flucrescent lamp uses about 7¢ worth of elec-
iricity a momth, and lasts & to 7 vears in noe-
mal service, Yet it gives the same type of pro-
tection as units costing up to $200—without
their "*snap, crackle, and pop.””

ATTENTION CAMPERS AND
BOATERS

Inscct-Aside™ is available in & 12-volt
model that plugs into any car, RY, or boat
cigarette lighter. The Camper Model lures
and kills insects from up to 1/2 acre for
$54.95 (plus $3.95 shipping and handling). If
you'd like to plug vour Camper Model in AC
current too, order it with the optional AC
converter for $66.95 plus §4.50.

CREDIT CARD HOLDERS
CALL TOLL-FREE:
24 hours a Day - 7 Days a Week

800-638-6170
OR

800-228-2606
Maryland Residents Call 363-4304
To order by mail, send your check to: The
Shelburne Company, 110 Painters Mill Road,
Owings Milis, MD 21117, Checks should be
made out to the Shelburne Company.
{Marvland residents should add 5% tax)

T

CIOEMpRRTY

110 Painters Mill Road Dept. K82
Orwings Mills, Md 21117 (3017 3634304
© The Shelburnge Company 1982
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DUTCH BOY KNOWS
THIS PAINT IS GOOD.

THEY MAKE IT.

DURA WHITE 3809
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Availlable at over 1.900 K mart stores across the USA.

Performer quality by Dutch Boy. The price by K mart.
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The Saving Place®
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Build This
Garden Cart
For The

Big Jobs

This cart holds over eight
bushels and stores
tools and supplies.

The large garden can is gaining

steadily in popularity, because It
hauls so much, so easily. These carts are
expensive, bul you needn’ let the price
keep you from owning one. For about hail
the price ol a commercial carl, you can
build your own cart with features that
make it comparable o anything on the
market.

Boxes above the wheels of the garden
cart shown here hold small tools and seed
packets. Tool racks tote upto 10 lawn and
garden tools. Removable gates at both
ends quickly give you a 5%-ft.-long bed
for oversize loads. And there's no need to
bring sawhorses along for outside jobs:
Just clamp work to the tool racks.

The design requires two 26-in.-diame-
ter bicycle wheels with front hubs. You
can adapt a rear wheel by removing the
drive and brake mechanisms and making
one of the boxes 1 in. wider. Old bikes are
readily available al garage sales or bike
shops. New bicycle wheels cost irom §25
lo 540 sach,

Begin by shaping the cart handies.

Reduce the ends and round over the
edges 1o make a comfertable grip. Screw-
fasten the bottom to the handles with ten
1%-in. No. 10 flathead screws. The han-
dies should extend 1%in. beyond the bol-
lom's fronl edge. Bore ‘e-in-diameler
pilot screw holes.

Mext, attach lhe sides lo lhe handles
with six screws in each side. Nolch the
bottom corners of the end gates. Each
gate is held in place oy four lengths of
angla iron (M). The upper two are
screwed o the gate. the lower two are
screwed to the sides s0 gate can slide up.
Round over the gate edges slightly to fit
the inside comer of the angle iron.

Attach the wheel angle irons and locale
the mounting position by tipping the cart
on end. A Ye-in.-thick serap of wood under
the gate will keep the cart steady, A Va-in,
piece under the whee! will give the right
clearance. Be sure the 1%-in. No. 12
roundhead screws thal secure the angle
irons (N) are centerad on the handle, rath-
er than on the plywooc side. Bore Yes-in.-
diameter pliot holes,

Tha lawn and gardan cart carrlse long-han.
dled tools in racks and small tools and sup-
plies In boxes over the wheels (above), It
can hold more than eight bushels of weeds
and clippings (left). With the front gate litted
glightly. the cart can dump a 2-M_-wide
course of sand or gravel (below).

With the can on a hard, level surface,
clamp the legs to the handles so that the
carl is level. Mark and trim the legs 1o
length. Attach them lo the handles aboul
Va in. from the rear gate with three 1'4-in.
No. 10 lathead screws.

Glue and nail the storage boxes togeth-
er as shown in the drawing. Screw-fasten
the cleats to the box bottoms and atlach
them to the sides of the carl. Align all
screw holes carefully and bore pilot holes
when screwing into plywood edges.

Bore a ¥e-in.-diameter hole in the box
bottom directly above the axle for the |ag-
bolt that holds the strut (Q). Flatten the
boltom 2 in. of the strut. Align the wheels
and mark the center of the axie hole on
#ach strut, Punch and bore the holes.
Adjust the whesl bearings and attach the

(Plegae durn 10 page 134)
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{Continued from page 123)

strut. It helps to hold it with a pipe wrench
or pliers while lightening the laghoil
Screw the tool racks to the sides, then
screw the bottom pieces 10 the handles.
Finally, paint tha cant with a heavy-duty
enamel. And it's done.—John M, Nolte

MATERIALS LIST—GARDEN CART
Ho. Size and description (use)

] 34 ¥ 3% = 72" oak, profecabls (handies)

1 %« 23 w 48" piywood {botom)

2  Bh o« 18 = 457 plywood (sides)

2 B4 o 18 = 24T plywood (end gates|

2 Mo 3% = VEVY obk, approx (egs)

2 % x5 X 237 plywood (box sides)

2 S ow 4Wie # 2T plywood (Boa Boitioens)

2 Baox 4%e o ATAeT plhywood (Do ends)

2 B ox 4% v 47 plywood (box ends)

2 Mow Yax I¥ pak or pine (ceals)

4 Aoy 3w 200 oak or pioe (ool macks)

2 M o» 4% = 22 oak or pine (rack botiom|

2 26da, bicychs wheels wilth axe mas,
wishars, and ook washorms

B e ow 1% o 144 w37 angla iron (gate
brackets)

2 % os 1% = 1%« & angle iron (wheel
brackats)

2 "l © TV glihvarired water (g
i &P AR)

a =z z FEL_EE-GI'HMD(EHI;

To mount wheels, stand cart on its front
end. Place a Y-in.-thick wood scrap under
front gate and a Ye-in. scrap under wheel,
With angle iron attached to whesl, locate
screw holea In center of ocak handle.

P '
a 16
A 4
B .

T 2
u 4
Miac.:
A8 reLihed

174" Mo, 10 i screws

5" Mo B rh sorews (it Bsten M)
1" Mo, 12 ehoscrews (1D 1asien N)

4 finishing nads

On a hard, level surface, clamp the legs of
the cart to the handles so the cart s level.
Double-check with a spirit level. Mark the
legs and trim them to length.

Sng » 214" lagholts with 14" anchars [Io Cutaway through a glorage-box side and

metal strut (O] shows how they're attached.
A lagbolt with two washers passas through
the box bottom into anchor in the strut.

WIE"DEER « T -SEE PHOTC:
113" DADOES

:l.‘lﬂ-"-—ﬂ'E EP
B DADOD

BOTTOM-G
TOP VIEW
o |
WHEEL =
STRUT.-O
S/16"DIA.
arro " OELL R~
SUNT [4 REUD‘{L EE
AXLE; i 1 g )
BORE AT Ee’a"_r.f o i
ASSEMBLY
- WHEEL
& BRACKET-N
FLATTEN —
BOTTOM 2

ASSEMBLE
WITH GLUE
AND 4d
FINISHING
MAlLS g

Ml ¥

BOX JOINT

BORE 11/647:D1A,
HOLES FOR SCREWS

- !
ROUMD EDGE \1

BB x 48 x 06~
EXTERIOR PLYWOOD—
C-0'CR BETTER

yad
-

o c
18 x 24114 13 » 48"
o B
8 = F4-1/4" ‘: =3 = 48

I8 » 48"
&3 o 476

_,-""“:. I
1HzM1A2| G 43833 [ sags o
: \ G a6 w23 F 517x21

CUTTING DHAGRAM
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PUBLIC NOTIGE!
Bankruptcy and Financially
Distressed Merchandisa!

LIQUIDATION

MUST LIQUIDATE

AT BELOW DEALER COST!
4000 Watt, Gas Operated, Emergency

Power Generator

2-gal. WET or DRY

SHOP-VAG

\ Factory refurbished

ﬂ\mw Laad yoar's mod-
o Hnnnll.lllﬂn:. ﬂ:lli.lup‘l
£o et Fiaprciet B

III lI' iust Iike hrand n“! FlﬂonT HE“I rmm mm ”mm“lmpﬂvwh‘hm
\ Get a great e o1 m%"%:ﬂﬂ
1 "i"xl bargain on DON'T let a storm rob YOUR home of vital products = periect cpsraing con.

- a terrific electric power! With this 4000 watt genera- wsccsbizmotnisiie

tor, you ALWAYS have a reliable standby
source of 120V and 240V plug-in power!

__Shop-Yac!

@ § hp. Briggs & Stration
Mhﬂwmmml.’

® U.5. made, U.S.

lFMWIMMﬂ

@ Migrs. 1 year warranty! *

List Price
When New

-"79.95

g | OUT THEY 'IG'D AT

- 30

/ Drifmr wimidl awrtaeds
f &0 Umitad Sraies

Four
outlets. 165
amps on each.

120V & 240V

90 DAY WARRANTY
FROM SHOP-VAC!

Got a messy cloanug ml&F Ruach for Shop-Vac It's
parfact for wet of dry pickusp, ndoors on oot 1 gus-
Hox up dirty. grimy Bguinds and gabbles up chunky,
dry debris that would choke your ordinary houss-
hold wnc! Shop-vae hag plenty of power fo pickup
nmily, broken glass, wet lsaves, grass, cindars, &tc
Heavy duty . §.gal. stoel contsiner provides planty
ol storage batwean dumpings Motor s ABOVE
sedags tank Wates derl, dust, and debria never
touch the motort For wel pickiap, & Wit Uype vialvs
Ao ally #hiala oM sction whén lgud reaches
capacity beval There's nover an ovarflow

Moves sround sasily on & swivel castors. Tewo wand
seoistng ottach to o & 3-8 sttt thal attecham bo
Bt hwg, 1557 dia eribde bose, Swivel acton
107 wighir nuriie

Thess uinits have Been Iectory reconditianed by
Shop-Vac tnchaiciana (o keaok like new. perform
lilm Ao Ged a gredd wvac at a big savanigs! Barf hureyl
Gur supply is defeniimly limited. Oodir (oday

Bnirdy, ragged!

A storm could knock out r alectrical powar for hours or for days!
Food could spail in your mmumr. A motorin your furnesce could stop
running in wintar and leave your family shivering in the cold. A wall
coiild Stop f.tumr-nn wiatsr nedded for cooking of bathroom facilities.
The lpases cost you up to hundreds of dollars . . . or maybe even
much more! And think of all the discomfort and |nn=un"ninn:p1

Bui, you never hawve to worry when you have this excellent quality port-

#hiw ?cnutl.or. it's U.5. madel And it provides you with 4 convenient
n outlets for 120V and 240V service. . . 16.6 amps ol sach outlat.

Just pour in the gasoline. Start the engine. And there you are.

Use the Power Generator to run your glectric lights, power tools, sump

pump, well pun&l;, ete. Plug in amall kitchean appliances, a refrigerator,

e freozar, atc. couTsa, you can't

run everything st one time. (R emem. Cumpare at over

berr the 4000 watt maximum capaci-
ty.} But you CAN run enough things s

o keep vital functions operating as

you nesd them

Crodit cord customars can order by phons 3 J I @ "‘ﬂl‘ﬁh i h iﬂﬂf Br 3 &
o%  Tolk-Free: 1-800-328-0609 lu THE FIELD! A rliable Stratton o “I DUT i3 Eﬂ '” LR

b
f I Bumy signad, of alter busress hours, or wmourcd of porlabls slec- & Produces B F I1 3600 rpm.
FV‘; in Marnesota, call 1-§00-228-2606 # Recoil start. Manual choks.
24 hours a day, 7 Oavs & waek T i !E-qum capacity gasoline tank.
ST QESE SRS ST S S S — ——d— — b & Chroma ted pi and alumi-
COMEB. Co / Ugedstos Oept 8739 3370 | 4 : - Pty .unﬂm, anhw di:hﬂll'

SB50 Wayrata Bhed Golden Valley, Mmn BE428 haat for coolar mnninn_

Send______Shop- Vacls| a1 530 ench plus 39 aach Ior L ] g‘l.l.ll'd';, durable construction.

& Size: 1T7V"W x 28™L x 177H.

# Shipping weight. approx. 150 1ba. o, LI T 00 O S e

Now available at & lE._CI.M.B. Co, / Liquidstors Dept. B.-722.1180

shippimg pnad Basud g, (Allow 3 to 4 weehs for dobiv
wry Al F o 3 weska poton o pand by ehack, Sorry m
C.0.0. orders.)
Minn. sdenty add &% siale sales tas
Ky chack of maney ardie s sncbosed

Charge e 7 Mastencand VISA FOR i:.um o CampPn  HUPE E3vings during | 0850 Wayaata Doulevard / Minneapolis, M. GR420
Ary Erp Drivors Gty e waihir e ruu can  ithls |i|lliilfﬂl‘l salg! I Sand _‘mvun Ganaraioa) ol Hﬂ:ﬂu‘u‘h | willl pay *
:Lrg::.;gupmmf CLEARLY Eep :ﬂmﬂiﬂiﬂtﬂﬂ % !hﬂl‘lhhﬂ’lﬂdh Barry, o C.0.0.)
[ Samd o N, 1185 Wihaal K at $28.00 asch plus
W n""" Card tnamisars can ordar by phiine, = o 3o SR 0ch for shipping mﬂmdﬂn.
aldrass m - - EI:':I:.I;HH _t:drh At . | A RN
c T wstate sl :
;:“, Hp I Chargn moy O Masisromsd  CIVISA Dm. Ex. O Dimes Clulb

. Toll-Free: 1-800-328-0608 § ... n. Exp,
I tnswy migrial, o after business hourl or | | gASE PRINT CLEARLY
I Mimnesots, call

24 hours & day. T days & wesk, IT:"
Ciry
ONE OF
AurHqu':—l Iﬁlm == IR,
e

Rural Aowta Customesr: [T tnuck carrars 9o not roamalby daleor
o your ko, include @ note with this Grder giating Towms -
I“ﬂwm,mumﬂ imrawinal 1o ship o,

BE0 WAYZATA BOULEVARD
GOLDEN VALLEY, MN 55426




FREE BLUEPRINTS and TRIAL LESSON
—for your grealter success in Building

Eegimeu ftsmen, even foremen and
oo, v sent Ty thase free

blueprhhandh'h!hlnnin?llnﬂeﬁlhg
it @ means of out Chicago Tech's
home-study B htining.l..nmhaw
uummﬂh: Reading—Estimat-
and the practical details of all types
muﬂmﬂlnn in your spare time at
huma Mail coupon below or phone
TﬂLLFREE—mhuwwu_tmmpm-
pnrofnrab-em]nb—higbnm or
start your own contracting business
& PHOME TOLL FREE {34 HAL)

1-800-528-8050 Ext. 010
CHICAGO TECHNICAL COLLEGE
1737 So. Michigan Avenue, Chicago. 1l 50616
THE SCHOOL FOR BLUTLDERS

B et e e el ]
| CHMICAGD TECHNIGAL GOLLEGE !
I Dept pmez 1737 So. Michigan Ave.,
i

Chicago, Il 80818
mall ma & Flltl Trial Lesson, Blueprinis

Mﬁlﬁlﬂﬂ- El-lmﬁ-mw thers is no

whl call.

MAME
1 cimy.

AGE
TIP.

STATE

HAVE FAMILY FUN AFLOAT
WITH A PONTOON BOAT

EASY TO ASSEMBLE MITS THAT
SAVE YOU MOMNEY

* Economical, safe and practically indes-
tructible. Ideal for family parties, fishing
or swimming

+ 3 models to choose from. 17, 20" and
24" lengihs,

= Polyethylene pontoon sections are ure-
thane foam filied, Retains bouyancy
even If puntlured. Highly resistant fo
abrasion and impact,

+ Ponioons are mainlenance free, color
fast —never needs painting.

+ Assembly requires no special tools or
equipment. Takes only 12 to 16 hours 1o
complete.

& All kit components are of galvanized or
marine grade aluminum

s Kit contains pontoons, frame, motor
mouwnt, helm station, steering, railing
and hardwars.

= Send 532.00 for complete infarmation

CALL TOLL FREE
1-800-351-1363
In Taxas call; P15-543. 2517
ROTOCAST FLOTATION PRODUCTS
P.O. BOX 1058, DEPT. PM
BROWNWOOD, TEXAS T68In
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-Wise GuideTo

m i g
y taking these sleps when you open

your pool, you can greaily reduce
maintenance and operating costs:

1 Opening the pool

it your pool has been empty all winter,
cleaning it is a three-step job: 1. Sweep
down the coping, walls and bottom and
remove debris. 2. Close the drain plugs
and flush the piping; then drain water to
3. Remove hard-water and

the sewer.

1 H the pool has wintered full, remove
winter cover. The Lid, shown, by Heldar
Industries, 1 Cory Rd.. Morristown, N.J.
07950, Is anchored by tubes of waler.

rust stains with a commercial pool clean-
er. Scrub arganic stains with a rust stone
or a stainless-steel brush. Remove
grease from tile with mild detergent.

If the pool has wintered full, remove the
winter pool cover, clean and store it
Close the drain valves on the filler and
heater, flush, then drain the pipes.

2 Preparing the pump and filter
Ta ready tha pump and filter, check the
filter pressure gauge {(or air valve) to be

2 Preparing the pump Includes emptying
the baskel of debris and hosing it clean.

1 Maintenance

sure It is closed. Also make certain the
pump is primed with water. Backwash the
filter, then disassemble it and wash away
caked dialomaceous earth.

For increased energy savings. sel the
pump timer to operate the pump a maxi-
mum of eight hours a day during heavy
pool use and four hours a day during light
use. Raise the filtration cycle timea only if
needed to control debris or algae. Also,
run the pump during the less expensive
anergy-consumplion hours,

3 Treating the pool water

The key to clear pool waler is maintain-
ing a balance between acidity and alkalin-
ity, referred to as pH balance. Balanced

3 Kits, such as this Aqua Chem, tas! water
balance and help you maintain clear water.

water has a pH range ol 7.2 10 7.8. Kits for
testing the water's pH level are sold at
pool-equipment suppliers. You should
also test and adjust the water's total alka-
limity, chiorine level and stability.

4 Heating the pool
To prepare your heater, clean all open
areas thoroughly. Sel the thermostat; to
assure that it remains at an energy-saving
{Pigase jurn to page 128)

i

4 Before lighting the pllot light on the
heater, remove debris al top and bottom.



difference
aBilcoDoor
makes!

Replacing that troublesome old
wooden door with a modern Binco Base-
ment Doot will add new beauty and
convenience to your home. You'll like its
neat, trim appearance and rugged con-
struction. Long lasting, watertight, safe
and secure, it pays for itself in savings on
repair and replacement costs. B Ease of
operation is a special BILco feature,
Tarsion rods provide effortless opening
and closing of the heavy gauge stosl
doors. B A BiLco Basement Dioor is also
the ideal addition to your present home
or the home yvou're planning. It saves
tracking through first floor rooms, makes
the basement useful, convenient, safe,
Just like adding a whole new floor of
valuable living space,

Gl AMERICA'S FINEST
BASEMENT DDA

The BILCO Company Depl. PM-G2
Neow Haven, Connecticul 08505
Pleass send me:

O Information for replacing a
wooden door.

O "How-To" booklat for adding
outside antrance 1o present home.
[ Data lar new homea to be bullt,
Name.
Address
Clty
i State___________TFip

e e e e e i S

Now you can get a dollar rebate on the
fast and easy way to strip paint.

The 3M Paint Stripper Kit—nothin' takes it off
quite like it

The adhesive-backed sandpaper sticks firmly
in place, 30 it lasts a long time without tearing.
And the paddad wheel keeps you from gouging or
damaging the wood. Look for it in the power tool
and accessories department,

Now there's just one rule for do-it-yourself
stripping jobs. . .Don't do it yourself without 3M.

The 3M Paint Stripper Kit

3M hears you.



"Ive never endorsed
a garden insecticide before,
but this new one’'s
anatural’’

Bob Thomson, Gardaning Expart

“I'vi read & kol of garden insecticide labels. And
mast warn you ‘mol bo pick for at least 24 hours”. That's
because they contain synthelic or systemic bug killers. g
But tha bug killer in new Raid Tomate & Vegatable Haitl
Fogger is all-natural pyrethrum, derived from a type %
of chrysanthemum flower. So you can use it right [omato &
up to harvest "ﬁjum[ﬂg
"Raid's unique fogging Bclion covers leaves F
more quickly than uﬁﬁ%.r,- gr dusts. And because UHD_E_
tha insecticide is all-natral, you can pick and enjoy I
your veqgelables anylime.

“Look for it wherever Raid is sold.™
Kills garden bugs dead. Naturally.
£ 1982 5.C. Johnson & Son. Ine. W

{Contnuad from page 126]

lavel (78° F. or below) use a setscrew.

During the swimming season, operate
the heater only when your pool is In use. It
costs less to heat the water over a week-
end than it does to maintain the lempeara-
ture all week.

5 Using a solar pool cover

For added energy savings, cover your
pool with a solar pool cover whan no one
is swimming. On the average, these cov-
ersraise the water temperature during the
swimming season by 10° F. or more. They
also impede chemical evaporation. Unroll
the cover from storage and remove grime

| and algae with a solt brush and water.

5 Use a soft brush and water to remove
grime and algae on the solar pool cover,

If your pool isn't used for long periods,
remove and store the solar cover. This
retards cover deterioration caused by
gxposure to ultraviolel rays and pool
chemicals. Store the cover away from
sunlight and in temperatures below 120°
F. Note that a solar cover left on the lawn
can kill the grass in an hour.

6 Solar heating systems

A solar heating system extends the
swimming season and reduces energy
use significantly. Cold pool waler pours

& I you heal pool water with solar panels,
hose off accumulsted leaves and grime.

through the sun-heated panels, whereitis
warmed and returned to the pool.

When you're opening your pool, hose
accumulated debris off the panels. The
panels shown (below) are made by Solar
Industries, Manasguan, N.J. 0B736. ™™

The pool-opening procedures above were outlined by
Jim Jones, a pool-care specialist. For a frea bookdat,
Pool Care, A Complate Guide 1o Pool Maintenance,
write: Jim Jones, Gedngia-Pacific Com., 1001 Dove
St., Newport Beach, Calil. 52660
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New Products For Outdoor

s e

Aladdin‘s Bug Battier is a new insect killer
that operates silently—no popping or zap-
ping. Insects flock to B-watt black lamp
where an alectrlc fan forcea them Into &
water-filled tray below, where they drown.
it's $70 at home centers. From ALH Inc.,
Box 100255, Nashville, Tenn. 37210.

Living

The Smoker-Grill (cutaway shown on left) is
a combination outdoor cooker that lets you
wet- or dry-smoke food; roas!, bake and
steam I, or just grill it by removing the
upper smoke barrel, as shown below, it can
hoid up to 50 pounds of food and comes in
charcoal and gas-fueled models that cost
between 570 and 5110. At home centers, it's
from Coleman Patio Products, 250 North St
Francis, Wichlta, Kan. 67201.

The Bagger Vac, & new attachment for the
Ariens line of garden tractors, can vacuum
leaves, grass and other debris from your
yard. It includes a 12-bushel, rear-mounted
container and an all-steel blower with ABS
plastic hose. According to the manufaciur-
ef, the unit mounts in less than a half hour.
it Is driven by the power takeofi at the back
of the tractor. The hose hooks over the dis-
charge port on mower deck. The unit is
about $600 at dealers. It's made by Arlens
Co., 655 West Ryan St., Brillion, Wis. 54110

The Solarium I8 a new glasa enclosure
designed to be used as a yaar-round addi-
tion to your home, The modular glass sec-
tions are made of elther clear of tinted insu-
lated safety glass and aluminum frames,
colored dark bronze or white, Each module
s 30 in. wide, but the lengths differ
depending on specific use. Made by Lord
and Burnham, Box 255, Dept. 3060, irving-
ton, N.Y. 10833, the unit shown |s about 10
¥ 25 . and costs betwean 518,000 and
$19,000 installed. For Information, write to
the maker.

(Pease ham o pags B30
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Re-door-it.

Now's a great time to replace your
old entry door with a hear:nptiful, Lcum
energy-efficient Therma-Tru door. [t's
pre-hung, so you can install it yourself
with ordi tools. Complete step-by-
step directions are included.

, if you prefer, your Therma-Tru
Dealer can recommend someone to help
with installation.

Therma-Tru doors feature self-sealing
sills and door bottoms that virtually
eliminate air and moisture infiltration,

arctic magnetic weather stripping that
seals like a refrigerator door, and our
patented adjustable seturitﬂ strike plate
that wraps around the jamb _, snsa,
. . o

to provide preater resis- & "lu“>
tance to forced entry,

Choose from more E
than 100 beautiful %
raised panel or deeply o,

embossed doors, and
many leaded, beveled glass s

designs
THERMANTRU

il i g -y

door brocheere, Fll out
| this coupon and mail

it to: Therma-Tru,

Dhviston af LST Corp..
| 4747 Holland Sylvania
| Road, Sylvanis, Ohio 43560

PSET

| IR U
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WATER, FILL,
DRAIN,
'I'RANSFER

The new Waterbug™
At only 9 Ibs., put lightweight, water
pumping power wherever vou wum |t

At last, a high-performance, ga&pnwemd pump for
homeowners. The reliable, portable Waterbug™ Pump
handles a wide range of water-moving chores with
ease. Around your home. Around the pool. Dockside.
Watering lawns or gardens. Dewatering basements.
Washing outdoor surfaces. Emergencies. Whatever the
job, Waterbug is a great new idea in pumps.

With a 1350 gallons-per-hour capacity, Waterbu
comes complete with couplings, adapters and 12 feet of
1" suction hose with strainer. Discharge is through a
standard garden hose.

For the name of your nearest Waterbug dealer, write
to Homelite Waterbug, Dept. A82, PD an ?04?

Charlotte, N.C. 28217.
mmm!

HOMELITE 24000,
Homelite Dvvision of Textran Inc

POPULAR MECHANICS

o

{Continued from page 128)

Weber's portable griddie for campers and
plenickers |s a heavy-duty, sluminum-alloy
platter designed for use on s Smokey Joe
Portable Table Top gas and charcoal grilts,
To usa tha 10% » 13%-In. unit, place it on
the grill and bet It heat up. At home centers
for about $20, it's from Weber-Stephen
Products Co., 100 Morth Hickory Ave.,
Arlington Heights, I, 60004,

The Tiller-Ald |a a cast-aluminum accesso-
ry designed to mount low on the handle of a
spade or apading fork and Increase the
tool's efficiency. The maker claims It
reduces the amount of effort required to
operate tha tool, thus relleving much of the
back strain involved in spading work. It
holds up to 1'4=in.-
diameter handles
and ls 516.60 post-
pald from Gardens
tor All, Dept. PB3B,
180 Filynn Ave.,
Burlington, vi.
05401,

-

The Happy Cookerisa
kettle-shaped barbe-
que grill with a five-
way adjustabie lid. The
beat model [(shown
here} has a 22-'+in.
diameter and |8 made
of stesl with a red por-
celain finlah. With op-
tional cutting board,

“* i's avallable for $90
at home centers. It's made by UNR Home
| Products, Box 429, Paria, lll. 61944. PM




AIR CONDITIONING, HEATING
and REFRIGERATION EXPERTS

You Can Be In Demand Tool

There is a growing demand for trained,
lop-paid mechanics in the field of air con-
ditioning, refrigeralion, heating, and solar
energy.

Employment for mechanics and tech-
niclans in this field is expected lo grow
faster than the average of all other occu-
palions in the 1880's, according lo the
U.5. Department of Labor, And you can be
a part of that exciting growth by learming
air conditioning, refrigeralion, and heating
repair and Installation today through the
Commercial Trades Institule.

More new heating and cooling systems
are being installed every day in homes,
cars, factories, offices and shopping
centers. These systems must first be
installed and then maintained and
repaired.

With C.T.1. training you can be in de-
mand 100 — either owning your own busi-
ness or as a highly paid technician with
industrial, maintenance, and construction
firms.

Join Americas Top Wage Earners!
Because ol the increasing demand and
the lack of trained people, the earnings of
air conditioning and heating specialists
are among the top, It is estimated that
mechanics in this field are earning more
than 50% above the average hourly rate
of other production workers. You can join
the top wage earners through the C.T.1.
home study course.

are in Demand!

Best Course Available

The C.T.I. 77 lessons cover every phase
of this Important field. It is the most com-
prehansive course aviilable, You learn at
your own pace, in the comfon and privacy
ol your own home. There are no class-
Emf: schadules to be met or to hold you

acK.

C.T.l. Gives You Two Big Pluses
First, you get 20 big job-oriented shop
projects and training kts. These are prac-
tical projects which give you hands-on
training. You dowork and projects just as
you would do themn on the job.

Second, you get everything you need lo
build a complete working refrigeration
system: you assemble the syslem, you
pump it down, charge i, perform experi-
ments, check for leaks, and troubla shoot
it! Tools you receive inciude: volt-amp
tester, flaring tools, lubing cutter, torch
leak detector, charging lines, gauges,
mobor test cord, and many mone items that

[ Drafting

Mamea

[ Bookkeeping and
General Accounting

Commercial Trades Institute

A Correspondence Institution

Dept. 110-062, 1500 Cardinal Drive
Little Falls, N.J. 07424

you will use evary day on the job. Theare
i5 no extra charge for this professional
equipment. The equipment is yours to
keep and use,

You Benefit From C.T.l."s

40 Years of Training Excellence
Lessons are provided in simple steps with
easy lo understand examples and clear
illustrations.

You learn by the 6-step system. You
read ff, write if, repeal i, do i, send in
answers and ask questions. Both your
mind and hands quickly learn the skills
that put you with the top wage earners.

Mail Coupon Today To Get
Free Brochure Which
Starts You On Your Way
Get the full story on your unlimited polen-
tial for prestige, high earnings, and
security, In fact, you can become fully
independent for the rest of your life if you
decide to starl your own business as 25%
of the people in the field have done.
Remember, today, skilled technicians can
and often do out eam the college grad. Put
;?qursalf in the picture by sending for your
EE BROCHURE today. You'll ba on
your way to a well-paid, satistying, life-time
career.

If the coupon is missing wrile:
C.T.l. Air Conditioning, Dept. 110-062
1500 Cardinal Dr., Little Falls,. N.J. 07424

Mo Salesman will call.

END TODAY-FOR YOUR FREE BROCHURE
H I D N T .
[] Air Conditioning
Other courses available

[ Automation Electronics
[ Color Television Electronics

[ Conseryation
I Locksmithing
I Legal Investigation
] Insurance Adjusting

Address

City

Stale Zip

Phane | ]




Build This
Colonial Drop-Leaf
Table

This handsome mahogany end table doubles as
a serving table when its leaves are raised.

by G.S. Wing

cmunialrst}'le furniture never
seems to lose its appeal. For
people venturing through flea mar-
kets and roadside garage sales or for
those frequenting antique shops
and new furniture showrooms, the
colonial piece iz a magnet—and with
good reason. Simple design and
straightforward function are rarely

combined in a more elegant way.

This reproduction of an 18th-cen-
tury drop-leaf table is a perfect
example. Itz solid mahogany con-
struction is eye-catching and versa-
tile. With leaves dropped, it mea-
sures less than 12 x 24 in.—just
right for an end table. Yet, with
leaves raised, the 23-in.-diameter

T TR __ ]

| a
™ -
'y ALY 3 K
AR

Thie reproduction 18th-century drop-leaf table is small encugh to fit nearly anywhere.

132 POPULAR MECHANICS

top ig large enough to be a serving
table or a casual dining table for
two.

Getting started

Before you begin, study the draw-
ings on page 134. Because of its
splayed legs, this piece iz a bit more
complicated than it appears.

Cut all parts to width, using the
materials list on page 134 as a guide.
Then turn the legs to mateh the
shape shown in the deawing. Finish-
sand the legs while they're still in
the lathe, using 1-in. strips of abra-
give paper in a 100-, 180-, 220-grit
progression.

Next, cut the 74" bevel on the top
of each leg and cut 7% off both ends
of the end aprons. Though we have
supplied the length of the end
stretchers in the materials list, vou
should take an actual measurement
first. Do this by placing the legs and
matching aprons on a flat surface
and clamping them together lightly,
Then take a measurement for the
actual size of the end stretcher.

Mext, cut the grooves in the
aprons for the wood fasteners and
bore dowel holes in all parts that will
be joined,

I used a boring attachment on a
radial-arm saw, but a drill pressor a
portable eleetric drill with a dowel-
ing jig would work as well. Remem-
ber to bore the holes perpendiculay
to the edge that's being joined. This
ensures that mating parts will align.
Note that both the stretchers and
aprons join the legs Ve in. in from the
sides of the legs.

Assembling the table

Bore the two pivot pin holes in the
lateral stretchers 74 off perpendic-
ular, as shown. Make them %: in. in
diameter—V: in. bigger than the
ping—to allow the support to move
freely.

Test-assemble all parts to make
sure everything fits, and glue and
clamp the entire leg =aszembly.
Check all lateral stretcher and leg
joints for square.

Next, glue up stock for the table-
top and leaves into one 24 x 24.in.
piece. Once dry, rip it into three
boards—8&, 8% and 8 in. wide, work-
ing from one side to the other. Keep
track of which leaf was cut from
which side, s0 when the table is
assembled, the grain patterns will
matech, Now, cut the rule joint in all
three parts.

Lay the boards flat on the work-
bench and place a Vis-in.-thick spacer
between each leaf and the top to sim-
ulate the joined position of these
parts. Without disturbing the ar-
rangement, draw a 23-in-diameter

(Plegse furn o page 134)



MUST LIQUIDATE

AT BELOW DEALER COST!
$2,500,000 INVENTORY
McGRAW EDISON TOOLS

[FACTORY NEW! TOP OF THE LINE!

PUBLIC NOTICE!

Jafferson City, Mo. — McGraw Edison, man-
viscturars of products for consumer and in-
duztrial ge, sells its povwer tool division to
Shopsmith, makers of the famous 5-in-1 bame
powershep. Shapsmilh acquires tha remain-
ing inventories of Mclraw Edison tools and
wxpects 1o continue producing the same took
pnder Shopamith’s own Benchmark label,

Minnaapolis, Mian. — Under comract with
Shopsmith, the C.0M.B. Company Liquida-
tors obtains large inventories of McGraw
Edison power tools for final liguidation 1o tha
public at BELOW DEALER COST!

Surs , you can buy "cheapie”™ models of "bargain basement” power 1ools at
storas in 1own. But those tools are made specifically for cut-rate salling
NOT for high guality! But with our hugs liguidation of MeGrew Edison tools,
you get top-of-the-line quality at BELOW dealer cost] Thess tools are 100%
U.5. made. Each one has a One Year Warranty. Although Shopamith bought
out MeGraw Edison’s power tool division, Shopamith plans to continue pro-
ducing these sama great tools under theit new Banchmark label

D. — 1/2* Variable Speed Drill

s ibba, tonl 173 hp. with varsble

A. — 7V Circular Saw
Man, 14 hp, 5600 mpm. Rip/ it

blgde of nicked-chrome. Savwdusl Bection
chute koeps cutting line visible and saw-
sl off youl Inchedies handy rip guida

Migr. Suggested Retall *69.00

53800

" .
B. — 6 Bench Grinder
Pavesrtul B amp. motot for sy duty per-
formance, Includes ove shislds, ond beils,
adjustabis tool meat, watae treugh. fine and
coarss grt 67 x 304" grinding wheels. Has
maximum motor speed of 3460 rpm.

Mifgr. Suggested Retall *35.00
Uauidation e $4900

C. — 4" Belt Sander

1.8 hp. with stamdard 47 1 27% " bali siza.
20 8. i pad sie. Adjustable trecki .
chamism, Spncs flush to vertical surisces.
Ball bearing construction. Rasr handle and
hand grip in front for maximuom control

Mifgr. SBuggested Rotall *90.00

wpogds twom 0- 750 ipm. Lock button will
maintain constant desinod spead. Ausiliary

handin incheded
Migr. Suggested Retail *55,00

Liouidalon 5290&

E. — 3/B" Drill Press

153 hp., variahla spasd. F00-TH00 rpem
Far metsl, wood. sto 378" ehuck, 12-pa-
sitiges handis. Dapth .ldpulmirll to 2'a*
18" colurnn with quich hight sdjustmant
IE0” hmad rolatson.

Al svailsbie n haoveer duty 172" chuck
with 1.2 kp. mator for ondy $15 mos

F. — 7" Wood Lathe

Man. of 1/3 hp, Losge calibrawed conyrol

Dol Prpxs:
3787 el

swilch for variable speed control of 700- B s
TR0 rpm N.Hrrfumd alurminum bad, To- abshe i 1.3
| d v, Ay e Lail sfock 12t el

tally
Fae dnll ing. boring

Migr. Suggested Retall *160.00

Closeout Price ..., ., 54900 Mmm- ----- 588‘}“
BuyanyTH REE tools above and geta

BONUS S BARGAIN!

Graw Edison
h[:fth MOTION

SANDER

1/4 hp. model. 3000 orbitel o maigh

TR P k-
platan; maonted o0

s

on niliber posts

Has 7' % 34" sanding

340

Yours Now fur Only.....-

o
One Year
Warranty
On All Tools!
NOTE: OHer in void putside the 50 United States.
Prices subject 1o change afigr 60 days.

-
S e e e e mmmw s r— e e e SR M e SN ey m—

C.0.M.B, Co. / Auvihorized Liquidstara Crept. B-T77
BEE0 Wayrata Boulevard / Minnnapols. Mina 55428

35

ONE QOF THE NATHOR
CRDEA LIQUIDAT

BRED WAYFATA BLYD

scribed :
er ﬂ.r“ 00‘3 dﬂ Pisass band the following MeGrew Edison power ool
With purchase of any oth al BONUS HRG‘IH' [ e Gireular Saw . $38.00 Plus 38 shipping & handling.
this page. A sensation £ 0" Dench Grindes 949,00 Phus 311 shipping B hamtling.
on this p [1 4" Balt Sandar . . 845.00 Plus 59 shipping & handling
112" Variable Spesd Drill .. $28.00 Plus 85 shipping & handling
c“d':d“'d members _ E l [ 3/8" Drill Press 544.00 Pius 38 shipping & handling
can order by phone: 0172 Drill Presa S5D.00 Plus 39 shipping & handling

Toll-Free: 1-800-328-0609

If busy signal, or aftar business hours, or

it in Minnesots, call 1-800-228-2606

24 hours a day, 7 days a week,

OO0 7 Werosd Latha ., , BRBLO0 Plus 811 shipping B handling

Order 3 or more tools above for Bonus Bargain Speciall

[11 hawe oxsred THREE or mors of the sbove tools. Inchude a Disl Motion Sander for only
55 plas 54 for shipping and handling

-I
]| °
=11

I T My chock or money arder |+ enciosed

(Mirn, residents sdd 5% stete sales tax.]

h-lrwm 7 Magarcard [ VIS4 Ol am. Expregs O Diners Club
Account No, Ewpires
| PLEASE PRINT CLEARLY
M i
Buddress
City
I State P4l Phone




COLONIAL DROP-LEAF TABLE

MATERIALS LIST—COLOMIAL TABLE

(Comlinued from page 132] Koy Mo, Size and description (uss) G 2 % e Wz s BNy mahogany {end
y A 4 1V X 1% s 207 mahogany () strsicher
circle on these boards and cut out g ; :; > g—?: " gm:w IHl ; T; » : " E&gu mahog any tw}
n a 7 n e W o mm Bi M
the shape. Reund over the outside 5 I .5’ ;f'. W‘"‘“"" e J AP Sdm x 1M cows)
edges on both leaves and top—nof hnw':l ke ® 4 rﬂrg-u;l hinge
101 e E 2 v Ty w mahogany |end 8o L 24 war . B M oscrew
the rule joint—with a router and a ¢ 5 0 8 T o Naerad B R e Mo 10 B e
{Piggse hurm to page 136} shratchar) N i Mg'ga = -V siesl pin
AND CROOVE LUt
AT 71779 ANGLE _,'1F' e 38 x LE" TONGUE AND GROOVE
13/22" -1 oy
ok e R
= W | BaE”
- £k
BORE FOR 174 % 14 - FrET DA
NO. 10 SCREW % 1112 : o DoE
RECESS FOR A HOLE FOR
I .DIA HIRGE Pik LEAF-SUPPORT
x 34~ E‘IE"I'.I‘D?-;.LE H ] = Pt LOCATE
; COWEL i | AT CENTER
q HOLE DETAIL) ' N BOTHSIDES
Vg"e! (TYPICAL) ’ L_,_%,E.-__...J OF TABLETOP
SIDE APRON DETAIL TABLETOR SECTION VIEW END APRON DETAIL
INE-DIA, x 34 EACHSO =172 ~711°
PIVOT HOLE M
Vi BADIA % . =
K,. am'--EnEH
B 0 o o e DOM :
"Gl HOLE -
I 4 (TYPICAL) -, _E=digr
17 ._| b :i". T Rl 53 -
.l i o -] . 15
S LY 1 -
10" " - I x
o= =,  TABLETDRB
y : H ’,«"‘l
2 : LEAF SUPPORT-1
L [ '; 't. 1#!
— WOOD FASTENER-H1 = :
L=t e
G SIDE AFRON-D b
o i WOOD FASTENER H2
fis 144
4 rﬂ EACH LEG-A
i sﬂ."l" =g
ol =
ﬁ 2 [ Ly
F16"DhA % BB" -
PIVOT HOLE |
LEAF-SUPPORT i
PATTERN !
LEAF SUPPORT B
PIVOT HOI.E
=3
: STRETCHER -F 17
TABLETOP :
e {EDGE} o
& p 1
= SiDE i
1o % - .
g APRON.D '_M_HE‘
- B
: WO0D
E HINGE-K L | sasTEnER-H2
5 i e
: 1 el M e s
4o % e =
b N e
GE 5
F 'i' ; L3
LEG-A  END APRON:E Fél T
A f- - I.
TABLETORB L S {. : & J}
ul r A BB ol
LEAF:C 11:/2"* RAD. PIVOT HOLE > o
TABLETOP- BOTTOM-PIVOT
BOTTOM DETAIL DETAIL END STHETCHER DETAIL LEG PATTERN
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Control anything electronic in your home
with a preprogrammed command, or the
touch of a button. Plus save on your heating

and air conditioning bills.

Hats off to BSA, Their X10 remote
control system started 2 whole new
technology. MNow from Regency comes
the Regulator that gives you the ulti-
mate contral of your home,

Mow you can remate control up to
100 lights and appliances, even those
now controlled by a BSH system,

Plus, you can preprogram up to 16
daily commands to any of the control-
led lights or appliances with the suto-
matic quartz timing computer. You can
let the Regulator take away daily drud-
gery or use it for security.

TIYHOW IS IT DIFFERENT???

The BSR systemn really started the
field of remote control Iiguing. So, how
is the Regulator different

Number One Difference. The Regula-
tor is an intelligent system, While you
can manually turn on and off 18 things
with the BSR and 100 with the Regula-
tor, only the Regulator can also execute
16 daily preprogrammed commands
without buying extra timing units,

You can have your outside lights come
on 30 minutes before you are due home
from work, Your heat or air can come
on an hour before you return so that
your home is comfortable.

Great Security—=If you are away, you
can have lights, radios, and TVs come
on and off to give your home a lived-in
look, You can even have lights come on
and dim if you wish 10 save alectricity,

Number Two Difference. The Regula-
tor tells you what it's doing, It will
display ‘all on', or number 3 an “dim’,
or whatever it is doing, Also there is a
review feature that lets you review all
preprogrammed commands., And, a
standby feature that lets you leave pre-
programmed functions ‘on haold".

Number Three Difference. The Regqula-
tor has a built-in three level automatic
dimming circuit. You can select from
the exact dimming levels of 55%, 30%,
and 5% of any lamp in the system.,

Number Four Difference. The Regula-

‘The computer command con-
sole above §s g2t Lo turn on lamp
number 25 at dimmed level 3 at
4PM this afternoon.

VUltimate Button
PRICE SLASHED

Was $749---We sold it for only $119

1 ~NOw JUST s69%°

With two free modules valued at $46.90

Regency has a problem. They built thousands of
these computerized remote control systems they call
the Regency Regulator to compete with the BSR X10
system. They built theirs to be much better.

The Regulator can handle up to 100 modules, the
BSH only 16, The Regulator has 3 preprogrammed

dimming levels you set and a quartz timing system
that automatically directs 16 programmed functions
per day. Unfortunately, the Regulator was priced

higher than the BSR and competition is rough,
So through a one time large cash purchase, DAK has
1500 master command consoles on sale for the one

time sale price of just $69.80 (56 P&H) Or. No. 8313,

EXTRA HOME BONUS—There's more. You get ab-
solutely free one appliance and one lamp module to
help you get started, Plus you can buy more modules
with your order for the command console for 1/2
price. The Regulator is warrantied by Regency, and is

compatible with BSR modules. Offer Limited.

tor has a heating and air conditioning
module you can add to let you control
the times your heat will come on, You
can limit the heat at night and while
you are at work during the day. But,
yvou can still have the house at the tem-
perature you want when you get up in
the moming or come home at night.
SIMPLE INSTALLATION

Really there is no installation required.,
Simply plug the Fto;lulatnr into any
AC plug. Then plug in an inexpensive
UL approved control module at any
light or appliance you'd like to control.

The Regulator sends out commands to
its modules through your own house
».u-».uliw}ngi So, there's never any wire to
run. Plus your system is just yours, be-
cause thera are 100 programmable
house codes to choose from.

EASY TO PROGRAM

Each module is as easy to program as
turning stations on your TV, Each mod-
ule has a dial, numbered from 00 to 89,
Simply set any number, When you push
that number on the control console, the
light or appliance will go into action.

LOCAL CONTROL

Even though a light or appliance is
programmed into the system, you can
still turn it on and off with its switch,

It is manufactured and warrantied by
Regency, the Radio Scanner People.
1/2 PRICE MODULES

We are offering the two most used
modules at exactly 1/2 Price.

1) Lamp Module——This is the module
to use for controlling lamps pluged into
the wall. It has 300 watt capacity, 100
codes and it has automatic 3 level dim,
Retail $21.95, DAK sold it at $15.95.
Now $10.96. ($1 P&H) Or. No. 8311,

2] Appliance module—This is the
module to use for controlling appliances
such as coffee pots, TVs, Stereos, and
any home machinery, It has a 15 amp
or 1/3 HP rating. 100 codes. Retail Price
£24 95, DAK sold it at $17.95. Now
just $12.47 Order Number 8312,

SPECIAL MODULES

3) Heat and Air, This unit controls
standard 24 volt thermostat wiring so
that you can preprogram heat and air,
This unit needs to be wired in by an
electrician or vyourself. Instructions
included, Save on your energy bills, 100
code choices. Just $48.95 ($1 P&H)
Order Number 8314,

4}1f you want to control a light that is
controlled now by a light switch, such
as patio lights or room lights, we have
the basic BSA light switch. It only has
16 code choices, but other than that
limitation it works perfectly with this
system including the 3 preset dimmin
levels, 500 watt rating. Just $10.95 (§
P&H) Order Number 9217,

TRY THE REGULATOR RISK FREE

It's the professional system. It's built
like a tank and it should last for years,
If you aglready have a BSR system, it
will be fully compatible,

Try the Regulator in your own home
or office. If you aren't 100% satisfied
simply return it in its original box
within 30 days for a courteous refund,

To order your Regency Programmable
Regulator risk free with your credit card
call our toll free hotline, or send your
check not for the $149 list price, and
not for DAK's $119 old price, but send
only $89.90 plus 36 for postage and
handling to DAK, Order Number 8313,
CA res add 6% sales Lax, Remember you
also get 1 free appliance module and 1
free lamp module. It's an extra value of
$46.90. Neither Regency nor DAK ever
included a free module before.

DAK

INDUSTRIES

= % INCORPORATED
Call TOLL-FREE (B0O) 423-2636
In California Call - (213) 984.1559

10845 Vanowen St North Hollywood, CA 91605
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J ack Daniel
Low Ball Glasses

These 8 oz. glasses are perfect for sippin’
on-the-rocks or any other way you plan (o
sip. Each glass in the sel boasts a different
design in the traditional Jack Daniel black
and gold. There's 2 man-sized feel and a
good heft 1o these glasses. and the designs
are fired on for quality and durability. My
$10.00 price includes the set of 4 glasses
and delivery.

Send chech, money order or use Amedicen Express,
¥iss or MailerCard, incloding all numbers and
agnatiore. {Add 6% sabes taz Tor TH delwery. ) For g
alar calalog tull of oid Tennessoe items and fack
Damnel's memprabdla, fend $1 00 Lo the sbove ad-

kr!rrss Tenmpsses reaidenis call 615-759. 7184 i

FREE

COLOR CATALOG

Build Your Own

Grandfather Clock
Prices Starting Under

5200

(including movement
and dial}

» Do-it-yoursell case
kit, parts pre-cut

® Finished clocks

# Solid 3/4" hard-
woods: black
walnul, cherry, oak

& Heirloom quality

& Factory direct prices

s Solid brass West
German chiming
movements

= Money back
Jguarantes

& Prompt shipment

MASTERCARD ana
WISA ACCEPTED

&

CLOCK COMPANY
WORLD'S LARGEST MahLIFACTURER
OF GRANDFATHER CLOCKS
Dot 318 Empercy Indusireal Park

Faihope Alanama
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if you use a radial-saw boring attachment,
shim leg to proper height and clamp to
fence. Use same setup to bore leg holes.

COLONIAL DROP-LEAF TABLE

(Cantiniad fram page 1.34)

rounding-ever bit, or use a molding
cutter of your choice.

Once again, lay the tabletop,
leaves and spacers finished side
down on the workbench. Then cen-
ter the leg assembly on top of it.
Position the hinges as shown in the
drawing and trace their outline and
screw-hole positions. Chisel out the
groove for the hinge knuckle and
bore the pilot holes for the screws,

With the leg azzembly still in place,
cut the wood fasteners to size and
position them, Bore the pilot holes
for their mounting screws, but don't
install the blocks ret,

Precision measurements

Measure the distance between the
inside top edge of the lateral stretch-
er and the underside of the tabletop.
Do this for both sides of the table,
then subtract " in. from each to
allow for free movement of the sup-
port, The drawing gives a detailed
view of this construction.

Next,cut the lea’supports from Ve
in.-thiek =stock and bore a %e-in.-
diameter pivot pin hele in the top
and bottom edge of both. (The bot-
tom hole is % in, deep; the top hole is
1 in. deep.) Then fashion the steel

Trunlrlur leaf-support shape from grid on
drawing to stock. Cut out with sabre saw or
band saw, using a fine-toothed blade.

Clamp end aprons fo table and fence; bore
dowel holes. Adjust boring attachment s¢
holes are bored perpendicuwlar to adge.

pivot pins by cutting a 1%4-in. clear
section from between the head and
the threads of four Yi«-in.-dia. % 5-in.
carriage bolts.

Using the drawing as a guide, bore
the two Ye-in.-deep pivot holes in the
underside of the tabletop. Each is
positioned about 1" out of plumb in
relation to the hele on the lateral
stretcher. This deflection keeps the
hole far enough from the edge so the
rule joint izn't weakened. It also
raizes the outside edge of the sup-

Align leaves with tabletop, using spacars;
then position and install each hinge, using
aprons and legs as reference points.

port slightly, thus ensuring a tight-
er fit when pushed under the leaf.

Finishing up

Install the support, then attach
the tabletop with the fasteners. Set
the table upright and test the move-
ment of the supports. If they're too
tight, remove the top and sand the
upper edge. [f they're too loose, glue
a small wood block on top of each
support. Once the assembly is com-
plete, sand the piece in a 100-, 180-,
220-grit progression and finish with
a rubbing of 4/0 steel wool. Because
Phillipine mahogany grain is so
open, fill the pores with paste wood
filler. When it's dry, sand it smooth,
wipe with a tack cloth and apply the
finish of your choice. 1 used paste
furniture wax.




HINTS
FROM READERS

Neater barbecue cooking

Although food tastes great after
it has sizzled over charcoal, cook-
ing can be hazardous when
grease hits the coals, lames up
and spatters. However, you can
soak up greasy drippings and stop
flare-up in the grill by putting a
layer of cat-box filler beneath the
coals. The filler absorbs grease as
it drops. You'll also find that you
don't have to use as much char-
coal.—Susan Parker

Quick freezer defrost

If your food freezer or the freezer
section of your refrigerator has to
be defrosted manually, do the job
before the frost builds up. A
heavy frost deposit on the plates
.0r coils reduces the cooling effi-
cieney of the refrigerator.

You can speed your defrosting
job by using a portable hair dryer
to blow warm air on the freezer
surface. Note: Make sure you
unplug the refrigerator before
you begin defrosting. If your vac-
wuum cleaner works as a blower, it
will serve nearly as well as a dry-
er, even though the air it ex-
hausts is at reom temperature.
Use a sponge and basin to pick up
the water. Warning: Never use a
knife or other sharp metal inatru-
ment to perape the coils or plates.
You may puncture them. A plastic
windshield scraper or plastic pot
gnd pan scraper both do good
jobs.—Ralph S, Wilkes

L8 02 (15 @arn #6 U]
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Here's tough protection for the vehicle
that carries the load—the car, truck or Ry that
performs under stress,

Pennzoil GT Performance Motor Qil is a
product of our long on-track experience._ |t con-
tains the friction reducers that help that hard
working engine of yours run easy increase its
efficiency

Pennzoil GT Performance Motor Qil

Protection. Quality Efficiency

CTWITHIT!

JUME 1982 137




Envarama the
plastic-domed ventilating skylight

LET THE SUMN SHINE IN  Skyhghis offer a siriking and nexpansive way to improve your
day time livng, Pleasam, efficlent overhead day-lighting will ransform dull rooms into
bright, chaerful, much more livable space. Each Ventzrama brings delinite solar winler
haeat-gain with nalural air-conditionng Complete package, double domed units fit any
fool, any roofing, and any chmata. Please wiile for free Marature

;ﬁhﬁ'l'.ll.-.l:é].u'l.lﬂ"f CORPORATION
75 Channel Drive, Port Washington, N.Y. 11050 (516) 883-5000

(=} Copyright 1978, Ventarama Skylight Corporation

Acrylic-Tough Protection.

- ACRYL

o

| CagE

TP CAG R

Build This
Tomato Trellis

n easy-to-build tomato trellis
like the one shown has several
advantages over conventional, sin-
gle support stakes. To begin with,
one 8-ft. rack accommodates more
plants—in this case, six—without
sacrificing exposure to the sun. It
also ensures air space between low-
growing tomatoes and the ground,
This cuts loss due to rot and
insects.

Additionally, the trellis can sup-
port cheesecloth or similar material
to shade newly transplanted seed-
lingz or protect them against a late
frost.

The entire rack is made of 1=2-in.
furring held together with 64 (1'%
in.} galvanized nails. The side rails
are 8 ft. long and the cross-supports
and hinged stakes are 22 in. long.
But these dimensions can vary,
depending on the species of tomato
you're growing.

I found that 1%-in. utility hinges
worked well for joining the stakes to
the ¢ross-supports. And they facili-
tate easy winter storage: Just fold
up the rack and hang it on a garage
or basement wall.

These supports can last for many
seasons if you coat them first with a
wood preservative and two coats of
exterior paint.—Wilson . Walters

| LN g A
Treilis keeps fruit off the ground, thus holds
crop loas, caused by rot, to a minimum.

. R

Stakes aré hinged lo cross-supporis for
compact winter storage of complete trellis.
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AMAZING HARD-TO-FIND SCIENGE BUYS

Bargains in Alternate Energy — Health — Weather
Hobbies — Magnifiers — Magnets — Telescopes — More

NOW ON SALE!

RADIOMETER LETS YOU SEE THE SUN WORK. The sibvered firigh

it QiveS you & hemisphencal mirmor. At &
plance, you see everyiing going on
amund you. Dparates on invigitie imfra-
red radighon. 5” high. 3° in diameter
B BOS20 Mg £7.05 NOW 3675

NEW] THE 76 MM 1/6 EDMUND TELESCOPE. . .
COMPLETE WITH MOUNT READY TO USE

Journey 1o the cralers of the moon . Study Skyscrapers of nature's
wonders! Expartly crafted in gur own plant and specially desigred a5 your
first telescope. Precision optics, durable tube, all-metal mount. The 25
mim eyepiace delivers 17X magnification, perfect for all-around viewing.
Is sleek design complements living room or den, yel it's sturdy engugh to
be the perfect companion on & Tiedd trip or star party. Wedghs just 5 ibs
Measures 13%" x 17%" x 117, Comes ready 1o use, . 50 your exploration

into space can begin right away.
o $89.95

Ne. 31,677 Reg $109.95

OUR MOST POPULAR MAENIFIER. Provides 10 power magnifl-
catian Sturdity mounted in plastic with
a swirgout lens sysiem 50 you Can Camy
N your pocket o attach to key chain
3" % 1%" closed

Mo 30044 Rep $22.95 NOWS19.75

through 4" fube (mciuded). Litts liguid
g 24 inches, Self peiming, Operates on 2
. 1'%=3 ¥ Mashlight batteries {not in-
s

— No 50345 Peg $5.55 NOW 495
WYDRIFONIC GREENHOUSE: AROW PLANTS INDODRS ALL YEARI
Feods plants a perfect misture of
conventional sl Contains. nulrient

mix & Eystam
Be 31129 Feg 54295 NOWEI4.95

BUILD YOUR OWN WEATHER STATION
Accurately lorecast weather and check your poe-
dictions against TV and radio. Kit includes anemam-
eter wilh windvane, indoor indicalor board o Show
wind speed & diretlion; sasitive aif lank barometer
with 2 fL indicator; sling psychrometer, rain gauge
with calibrated wbe 1o measure as litde as 1/100
inch, 100 L lead in wire; color clobd LD. chart, Tore-
casting manual Powered by 115V AC house current

o $26.95

with salety comd
No. T1 022 52955

—
|_e¢®

MINIATURE BATTERY POWERED PUMP, Pumps 1 pL per minute
cheded), It is the perfect instrument for
daromoms, schence fakrs & table displaya.
wiales, nutriants & light, using no sodl 3l
all ! Get up 1o 10 tmes the yield of

AND LOW TEMPERATURE EACH DAY, Jumbo size
steel and aluminum ingtrument with

HECORD HIGH

Ty
.f;"" ;:"‘. 177 gigm. Bluye andg pink inBcalors are
et i carried o the kowest and highest pobnis
._'; :,— o ity and e 1o be read before mselting
*{.“ 75 | e 72467 Reg $1995 NOW 31205

THIZ FLAZHLIGHT WEVEN WEEDS BATTERMIEN! Eleciricity is
penerated wihen you soueeze the fiy-
whesl—no recharging! Lises 22 ¥
fAashiight bulbs IN's compact take i
amywhera & never be stuck for a light 1
5% x 27

Mo, 61,080 Reg. 52595 NOW 1695

BAYE WATER WITH SHOWERBAVER. Cut hot water bill without
giving up @ stimalating hot shower. &
pertect mixtung of 35 200 waler piovites
increased velcty at T5% kess woluma.
Easy to instali Chrome piated brass.
Ne. 30902 Reg 31250 NOWE11.2%

EMEMICAL LIGNT GLOWS A3 EMERGENCY MANKER ¢ 35 2 signal
for nighttime bikers! Can ba seen in
daylight, and for 1,000 yds. at night. &
in plastic tube lasts 3 hrs. Comas in
pbig, ot 3.

Bo P-60B23 Reg 5735 WOWSOLES

1] H!HIIE wiTH Trll: MIGHTY MAGNET. Lifts up to 1 50 pounds.
Discover underwaler treasunes icaie
i1ems. lost in water. Aluminum frame,
bar-harvile, Light enviagh for any fich-
img reel. Resisls conmasion. WL 2 [bs.
Mo T1.105 Reg $26.95 WOW 2423

LISTEN T0 YOUR REART] A sensifive bell gaphragm stethoscops,
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When it’s your turntomow, I,/ 1}
take your turnson a DIXON. JIRONITRRES

Quick workbench cleanup

DIXON INDUSTRIES, INC.
BOX 454, PM
COFFEYVILLE. K8 67337
12161 E31-0000

(H) Didon Indusings, inc.

The handiest addition to my
workbench is a supermarket bag
GV BTATE ) fastened to the bench with a few
scraps of wood. This lets me pivot
the bag forward to receive debris
I sweep intoit. The top edge of the
bag turns down 1% in. to form a
lip, which hooks onto a bag sup-
port fastened to a plywood front.

Cut the parts to size. Locate the
front go it fits under the benchtop
L with a 1-in. space at top. Prebore
™ and fasten cleat C and bag sup-
port D across the front, 4 in. from

the top edge, with %-in. No. 4

screws. Prebore and secure plat-

form E to cleat F with four 1¥%ein.

No. § screws. Prebore and attach

; » ] 'dun‘.' cleat F to the front from the out-

'_""”m'f the call « f i gide with four 1%-in. No. 6 screws.

Frebore and fasten verticals B to
cleats GG with 1-in. No. 8 screws,

Twao 1%-in. No. 10 screws with

four washers serve as pivots to

open the front. Bore holes in ver-

tical B and cleat F at pivot points

and insert screws and washers.

Attach G to benchtop with 1%-in.

No. 10 screws.—William Lohrand

MATERIALS LIST—WORKBENCH BAG

Koy Mo Bire and description (uss)
Vi w14 = 20 plywaod [HORT)

ADDRESS

For protection be

A 1

-] 2 e = 3 = 18047 plywood [verticas)

c 1 Ta w1 o= 117 piywood |ciaal)

D 1 T ox Fla o 117 hasdboand (bag suppor]

E 1 e T = 13 plywood (platiomm)

F L A w1 W 123" maple or other hardwood
|haat)

¥a 5 1 = 3 pina (cleats)

Ming.: Four -in. Mo 4 Nathaad scroes; sight 1 4a-in. Mg,

& Rathead scrows; lour 1-in. Mo B Nathead sorews, s

15in. Mo 10 Rathesd screws wilh washers (4)

(]
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THE BORN-AGAIN BATTLEWAGONS

fCartnued from page 75)

Foredeck of lowa with Wisconsin lying
alongside at Philadelphia Navy Yard. Dehu-
midifiers keep ships’ interiors sound.

ing tonnage of capital ships were the
crucibles of the world powers' for-
eign policies in the two decades lead-
ing up to World War 11. Things began
to fall apart in the "30s: Germany
blatantly violated the Treaty of Ver-
sailles, building the battlecruisers
Scharnhorst and Greisenan and the
battleships Bismarck and Tirpitz at
tens of thousands of displacement
tons in excess of specified limits.
Japan had begun planning the huge
Yamato-class battleships in secret
in 1934, violating the Washington
Treaty, and continued to maintain
secrecy as two ships were built.
The Japanese were after an edge
intime, maybe two or three years. In
addition, they believed that even if
the United States got wind of what
the Yamate was all about, an appro-
priate response in dreadnought
terms would probably have to be
built in an East Coast yard and
would be too large to fit through the
Panama Canal. The Japanese fail-
ure to immediately ratify the Lon-
don Naval Treaty of 1936 was duly
noted by the Roosevelt administra-
tion; design work began in earnest

A 40-year-pld geared snalog computer
aims the big guns. Electronics can't per-
form the job any better or more refiably.

lowa's teak afterdeck {rain-spotted In pho-
to). Wood will ba removed for landing pad
and to patch other teak deck areas.

in 1937 on what would be the fown-
class battleships.

They would be fast, capable of 33
knots flank speed, but with a slow-
cruising range that would take them
three-fourths of the way arcound the
world without refueling. Nine 16-
inch guns would each throw a 2,700-
pound projectile over 20 miles with
accuracy. A full salvo would literally
flatten evepyvthing within one
square mile. They would be 887 feet
long and, ves, they would fit through
the 110-foot-wide Panama Canal ...
with slightly less than two feet to
spare. Yet, one consideration made
the lowas less than the dread-
noughts of their time: armor.

Even though the Roosevelt War
Department suspected that the Jap-
anese might field 18-ineh guns
{which they eventually did—the
largest ever sent to sea), the main
armor “belt" on the fowa-class was
held to 12 inches thick at its maxi-
mum to cut welght in favor of speed.
It meant that a direct encounter
with Yamato-class ships might not
be survivable. However, even before
war broke out, most Naval strate-
gizts had moved well away from the
idea that one dreadnought alone
could be committed to attack anoth-
er. There was too much to lose on
either side. Even so, in the anxious
months before Pearl Harbor, an
almost ludicrous—considered in ret-
rospect—series of false-intelligence
figures was leaked from opposite
sides of the Pacific: While we over-
stated our armor dimensions, the
Japanese deflated their gun-barrel
diameters.

What could be more unlikely than

{Pisase lurn lo page 142)
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performance. And is so simple to
operate even beginners can use it!
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BORN-AGAIN BATTLEWAGONS
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to find, 40 years later, an entire new
peneration of military men forced to
issue daily assurances from the Pen-
tagon regarding the no-sweat sur-
vivability of those same ships?

This time, dreadnought parity is
not the issue, of course, because
nobody else has any. Critics of the
battleship reactivation program
consider this in itzelf to be a fairly
eloguent fact. The battleship is pri-
marily a target today, the argument
goes, and even if it could be written
off as only a frigate-scale invest-
ment, there will be a crew of 1,600
{some T{{) less than the WW Il com-
plement) to consider. The Navy will
have to put so many resources into
protecting it that it will actually
detract from the overall seapower
mission. Furthermore, the ecritics
contend, it is a fempfing tarpet,
capable of eliciting not only the obvi-
ous Soviet countermeasures but
also sea- or airborne equivalents of
Khaddafi-crazed hit teams—re-
member the Maine?—in any corner
of the globe. Such is the liability of
residual dreadnought symbolism.,

“I'veheard it all,” says Cmdr. Jack
Dennis from his Pentagon office.
Denniz iz the officer in charge of
explaining born-again battleships to
the world. He explains that an on-
the-horizon presence—parked omi-
nously just off, say, El Salvador—is
on the list of battleship missions, but
well down in priority. “In any case,”
Dennis notes, “that would be a polit-
ical and not a Navy decision.”

The more likely mode of deploy-
ment of the fowa-class battleships
today would be within what the
Navy calls a Surface Action Group
(BAG), in which a guided-missile
cruizser and various smaller escort
components would offer the integri-
ty of antiaircraft and antisubmarine
defenzes (illustration, page 74).
Should there be a serious escalation
of threat, either worldwide or in a
particular high-seas environment,
the SAG could be folded into a Car-
rier Battle Group {CBG)., further
affording a 500-mile air umbrella, on
the average, over the entire flotilla.
In the Navy'z view, the amount of
sheer offensive punch an updated
battlewagon would add in these sit-
uations is well worth the additional
defensive considerations.

Inthe case of USS NewJerzey, due
to be commissioned next January
following sea trials, the initial-phasze
“upgunning” will include:

B Tomahawk missiles—32 of them
in eight sets of armored launching
tubes. These are cruise missiles
operating on a turbojet engine after
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being launched by solid-propellant
racket, with both land-attack and
ship-to-zhip capabilities, A (tactical)
nuclear-tipped version for land at-
tack would have a range of az much
as 1,700 miles; the conventional
land-attack version ranges to about
half that, and the antizship version
can be launched at a range of just
under 3 miles. [n recent tests,
according to MeDonnell Douglas, a
guidance supplier, land-attack Tom-
shawks have regularly impacted
within a few feet of targets after
long-range cruise flight.

B Harpoon antizhip missiles—16 in
four quad launchers. These attack
hostile ships at about 70 miles, using
their own active radar after launch
on an approximate target bearing.
In the terminal flight phase, after
cruising near the surface, they fly a
“pop-up" maneuver to foil enemy
defenses and enbance their effec-
tiveness.

Visitor gets a taste of hard time In one of
fowa’s cells. Battleship's brig offers semire-
cumbent accommodations for six.

B VYVulcan/Phalanx close-in weapon
system—{four mounts. This is the
melding of sophisticated radar
tracking and electrohvdraulic aim-
ing system with the Gatling-type,
gix-barrel, 20-mm cannon automati-
cally firing a heavy {uranium-densi-
fied) projectile at 3,000 rounds per
minute. (In fact, this little gun could
get off a higher total weight in
rounds over extended times than a
16-<incher in the mein battery can.)
[t will be the battleship's primary
defensive weapon, able to acquire
cruise missiles (or aireraft) on its
tracking system &t about six miles
out and begin rapid fire at about
three. As formidable as this sounds,
itis well known that the Navy would
like something better for “point
defense" of ships, Nonballistic sys-
tems using laser or particle beams
are being researched.

B Helicopter flight deck on the fan-
tail, with storage area for up to
three battleship-based ‘copters—
adding a dimension in over-the-hori-
zon survelllance and targeting to
both missiles and conventional ord-
nance.

In view of this high-tech rework-
ing, it is rather remarkable that
anyone can get excited about some-
thing 2o primitive as a gun, but any
Navy man who has seen it fired in
anger apparently remains perma-
nently in awe of a battleship's “main
battery” (it won't be called that any
longer). Completing the anachro-
nism, those 16-inch guns on the New
Jersey will atill be aimed by the
1930s-design mechanical fire-control
computer in which not only target
range and bearing, but also the ro-
tation of the Earth (still the same old
Coriolis force), are ingeniously re-
duced to a matter of pear ratios, hand-
cranked to an instantaneous sum,

Out of mothballs

There are some two dozen unused
l6-inch gun barrel liners available
from storage depots in the south-
western desert and in the Philip-
pines. Although no facility now ex-
ists to manufacture ammunition for
these guns, there are about 3,000
armor-piercing and 15,000 high-
capacity (less metal, more explozive)
rounds in Naval inventory. Al-
though some were 30 vears old when
loaded for the New Jersey's Vietnam
tour, they were found to be general-
Iy in good working order: Plop one
high-capacity round 20 miles away
into dense jungle and, voila/—
Instant Helicopter Landing Zone
(carefully avoiding the imposing
central crater) of some 200 meters'
breadth, with a generally defoliated
perimeter extending out another
100 to 200 meters. Once the battle-
ships are out there again, it's unlike-
ly that the Navy will be able to resist
fooling around with adding a
“smart"” dimension—final trajecto-
ry control—to 16-inch ordnance. Lil-
ies were made to be gilded.

Six of the original 10 five-inch twin
gun turrets will remain on the New
Jerzey. These guns have a 10-mile
range for shore bombardment, but
can also be used against aircraft.
{The first time proximity-fused pro-
jectiles were ever fired at sea,
aboard the USS South Dakota in
October 1942, she shot down 26 ene-
my aircraft in one day.)

Although it is a 600-pound system,
and most of today's Navy ships run
on 1,200-pound steam turbines, the
lowa-class powerplant is by no
means a gross anachronism, Eight
boilers feed turbines to provide a
total of 212,000 hp to four propeller
shafts. Conversion from “black oil”
to standard Navy fuel (diese] distil-
late) will be the bulk of powerplant
update work.

The “habitability” area is the one
in which the battleships most resem-
ble time capsules (with exception of




BOX OF AIR WITH ANY PAIR.
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value portablealr
compressor kit
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purpose shocks or
struts. Just plug it
into vour car lighter
and use it on tires.

50 $ee your
participating auto
parts store or service
station now. Before
the offer floats away
Juty 31, 1982,

New Jersepl, Today's Navy tries not
to stick seamen's bunks more than
three tiers high—they're five up on
the BBs—and, of course, they must
have provision for “privacy cur
tains." The galleys will need to be
equipped to produce the fast-food
items modern sailors prefer; space
will be reclaimed from the admiral’s
fquarters to provide for a completely
electronic Combat Information Cen-
ter, soul of & modern fighting ship.
While things are looking up for
seamen, and down for admirals, the
guestion of whether a battleship will
gtill need a six-cell brig—higger
than most small-town jails—has not
yvet been decided, An earlier decision
to stip what could be as much as
£50.000 worth of teak from the decks
of reactivated battleships—pgiving
rise to a sudden interest in wood-
craft among Naval shipyard employ-
ees—has been reverzed., Teak will
come off the fantail, in the helicopter
landing zone, hut will be used to
patch other deck areas, The time-
honored practice of “holystoning™
teak decks, however, is no part of
today's Wavy, so the decks will stay
bone gray in appearance,
Appearances can be deceiving,
however, particularly in regard to
mothballed ships. Walking through
the [owa recently, you would have
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found plenty of peeled paint; it only
means the dehumidification system
is doing itz job.

Yet appearances, in a larger
sense, are what may determine
whether the Navy wins Congression-
al approval te reactivate all four
fowa-class ships. If New Jersey's tri-
_ als and recommissioning prove at

i3 least uneventful, the plan stands a
) chance. But battleships, historical-
2 ly, have tended to attract the wrong
— kind of attention. Beautiful at sea,
they are brutes in close quarters;
Missouri's losing encounter with the
bottom of Chesapeake Bay in 1850
sticks in more memories than the
landing at Inchon of the same year.
Wisconain wears the bow of her nev-
er-completed sister ship, Kenfucky,
affixed as a major repair after she
rammed a destroyer in 1956,

It would be worse yet to be hound-
ed down by inferior forces—as
dreadnoughts often were in war—Lo
take some popgun nation's lucky
shot in the magazines where 1,005
16-inch shells and their propellant
charges (a2 “full bag" for an fowa-
class battleship) are stored. This
would be an incalculable blow to
national morale.

Emall chance? Perhaps, but in any
case, it's one the Navy is ready to
take. P
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' Most of the Formula One cars  engine is still winning races. In
in the Detroit Grand Prix this fact, it is the winningest engine
coming June 6th will be powered in the history of Formula One...
by an engine pioneered by Ford  and has also won the Indy 500
Motor Company. and the 24 hours of Le Mans.

Through 16 years of evolution- Not until now, however, has
ary design, the Ford Cosworth the Ford-developed engine seen
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Seat belts save lives — Buckle up




competition in our home town, Come join our cheering '
because not until now has there  section in the Motor City on June
been a Detroit Grand Prixtorun  6th. And watch the Ford power

through the heart of the city. @ go by.

There’s A Ford In America’s Future.

Welcomes Back
[ts Own.
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Performance Products to your car. Where
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STP s there. Satisfaction guaranteed.
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under the high engine heat of everyday driving.
That's where STP Ol Treatment comes in, It
gives your oif rnuscie. STP's special polymers flex
with heat... strengthening the filmm between vital
moving parts, just where it's needed.
Introducing STP *4.” Specially formulated
for today's 4-cylinder engines that work harder,
rev higher and run hotter than larger.engines.
Whenever you change or add oil, get
STP Ol Treatrnent.. .in original or new
4-gylinder formulas. And give your oil musele.

Depend on STPproven performance.

© 1382 STP Corparation, an ESMARK Company fort Lavderdale, Flongs 33310

2 « STP PROTECTOR/BEAUTIFIER.
STP Protector Beautifier, with its excfusive
“Sunscreen” formula, protects your car's
vinyl leather and rubber surfaces against
fading, drying and cracking. It actually
screens out the sun's harmfu! uftraviolet
rays. STP Protector/Beautifier. .. because
the STP shine means protection.

3. STP GAS TREATMENT.
STP Gas Treatment lunes-up your gas, ..
no matter what grade gasoline you're using.
Used regularty it keeps waler from butlding
up in your tank, helps clear your entire fue!
fine and cleans dirty carburetors. ., for

better performance and better mifeage.

4. AND OTHER PERFORMANCE PRODUCTS.
The lineup goes on and on... Motor Oif, Afr and

N Filters, Cgarbumror Cleaner, Diesel Fuel Treatment,
PCV Valves, Breather Elernents, Foaming Engine
Degreaser and more. All consumer-proven. All
satisfaction guaranteed or your money back. If the
brand name is STR you'll get proven performance,
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FIRSTHAND REPORT

Audi
Quattro:
Germany's
4x4Cruise
Missile

necessarily mean getting
your hubcaps dirty.

by Tony Assenza

AUTO EDITOR

he Audi Quattiro is the pet

project of one Dr. Ing. Ferdi-
nand Piech, who, it happens, looks a
good bit like Frank Perdue and is
possessed of one of the pentlest souls
yvou're likely to encounter any-
where. Unlike Perdue, who traffics
in poultry, Ferdinand Piech, Audi's
head of research, deals out tactical
weapons for the open road.

Herr Piech's latest exercise in
road-going exotica reads like an
incongrucus concoction—the genet-
ic splicing of a 4x4 and a sports
coupe.

The pieces that make it work are
as follows: a 2.2-liter, 156-hp, fuel-
injected, five-cylinder engine fitted
with a turbocharger and an inter-
cooler, connected to a four-wheel
drive system which distributes trac-
tion evenly to the four corners with-
out benefit of viscous coupling. Add-

Made for the open road, the Quattro has a top end of 128 mph and It gets there quickly.

ed to this all-wheeldrive system iz a
differential lock feature, which al-
lows you to lock the rear and center
differentials. As we discovered try-
ing to climb a mountain road cov-
ered with two inches of ice, this lock-
ing system works like road glue. The
differentials are locked by pulling a
knob on the center of the console.
When the two lights Ranking the
knob light up, that's your indication
that the differentials are locked.
Unlike most two-wheelers con-
verted to four-wheel traction, the
Quattro doesn’t penalize a low cen-
ter of gravity by sitting any higher
off the pavement. Incredibly it has

the same five inches of ground clear-
ance as the Coupe on which it is
based.

On dry pavement, in the fully
locked mode, the Quattro is trans-
formed into a gravity-enhancement
machine. Thanks to the low center of
gravity, all-wheel-drive and the 205/
60 » 15 Goodyear NCTs, the Quattro
feels as if it's defying the laws of
physics. Although it feels quite good
without the lockup engaged, the car
seems to only really come together
when it iz engaged. Although Audi
suggests using the lockup feature
only on slick roads, I have a feeling

(Flgase urn o page 148)

Compact 4 x 4 system allows the Quattro to sit a mere five inches above the pavement. This  Differential locking knob s mounted on
makes it strictly an on-pavement vehicie. Suspension |s Independent at all four corners.  console; lights show system Is activated.
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| AUDI QUATTRO

(Continued rom page 147)

that more than one of the 500 lucky
people who will own a Quattro this
yvear will pull the knob whenever the
spirit of Fangio moves them.

Amazingly, Audi claims that the
full-time 44 system doesn't penal-
ize gas mileage. According to its
tests, there is only a three-percent
fuel penalty at low speeds, and vir-
tually identical mileage to the front-
drive Coupe at high speeds. This is
because a driven wheel has less roll-
ing resistance than a nondriven or
freewheeling wheel.

Fender flares and logo on door are only
Indications that this ian't fwd Coupe model.

Freewheeling or not, the Quattro
can cruise at elevated speeds for
hours on end without flagging. In
Death Valley, where we tested the
car, we had a chance to mash the
throttle and watch what happened.
What happened was a calculated
speed of around 128 mph—calculat-
ed because, as you might know, gov-
ernment-approved  speedometers
only register to 85 mph. At top
gpeed, the Quattre does tend to pet
light in the front end.

The Quattro shares with the Re-
nault Fuego (see story on page 90)
the distinction of being one of the
only two turbo cars on the market
with an intercooler. It does what it
sounds like—cools the boosted air
between the compressor of the turbo
and the intake manifold.

Intercooling alleviates the main
problem with turbo engines—heat.
Excessive heat causes a variety of
problems, the worst being a tenden-
¢y to detonate. Without an intercool-
er, the only ways of controlling det-
onation are by feeding the engine an
averly rich mixture of fuel to cool the
charge, or retarding spark timing
{equally wasteful because it reduces
thermal efficiency and results in a
loss of power). The intercooler lets
you run a fairly lean mixture with-
out fear of detonation and doesn't
require greatly retarded timing.

The cost for all this marvelous
technology is about $38,000. Audi
will enly import 500 units this year,
go if you want one, you'll have to
hurry. See your local Audi dealer and
tell him Dr. Piech sent you. P



PM's LONG-TERM CAR TESTS
(Cantinued from page 83)

tremely hard, enjoying its fine per-
formance and lively acceleration
with lots of heavy-footed action.
Still, we've managed to average 21.7
mpg. Other than the spoiler, nothing
else has fallen off or acted up in any
way. We'll let you know how things
progress.

Toyota Celica Supra

Since about 25 percent of all cars
gold in this ecountry are imports,
we're going to keep about the same
ratio in our long-term test fleet. OQur
first import is Tovota's newest su-
percar, the Celica Supra,

Choosing this car was, admittedly,
purely subjective. We liked the way
it looked and wanted to find out if it
had the performance, handling and
durability to match.

We picked up our car at Toyota's
East Coast headquarters in West
Caldwell, N.J., on March 3, 1982. So
far, we've only put 100 or so miles on
the car so really, there's nothing to
report. We can tell you that, next to
the Camaro/Firebird twins, this is
one of the best looking vehicles
extant. And even going through a
aslushbox (automsatic transmission),
the dual-overhead-camshaft, 2.8-
liter engine yields sparkling perfor-
mance and decent mileage.

It's equipped with just about ev-
ery available option, including air-
conditioning, power seats, a killer of
a stereo system, remote outside mir-
rors, full instrumentation and digi-
tal readouts plus the graphic speed
display. The list price of the car is
£15,610, although we've seen Supras
discounted in the New York area for
$12,900,

Inour next report, we'll have more
details on the Supra’s performance,
handling and fuel mileage, as well as
how the car has held up after some
hard driving at the hands of the PM
staff.

The 5.0-liter HO Mustang

Whereas the Supra is sophisticat-
ed and subtle, the Mustang is primi-
tive and a bit brutal. It is precisely
because of those gualities that we
chose it for long-term testing. You
can order it any way you want, from
athrifty 2.3-liter Four to the 161-hp,
5.0-liter, high-output V8,

The only options we chose were
those which enhanced performance,
rather than creature comforts.
Those options were the TRX suspen-
sion package which includes Miche-
lin TRX tires, alloy wheels, stabiliz-
er bars and specific shock absorbers.
We also added Recaro seats, and the
four-speed manual transmission.

Other than that, air conditioning
and a leather-wrapped steering
wheel are the only comfort options.
With all of that, the retail price is
8,682,

So far, we've put 2,362 very hard
miles on the car and the mileage has
been a very respectable 14.7 mpg.
Not bad, considering all the tire blis-
tering burn-outs and redline runs
through the gears at every opportu-
nity. We're not exactly beating on
the Mustang, merely using it in the
way it was built to be used.

It has consumed precisely 1%
quarts of oil in 2,362 miles and has

developed only one peculiarity. It
will occasionally refuse to idle until
it's thoroughly warmed and at other
times it will idle at 1,400 rpm for a
few minutes, These anomalies disap-
pear as quickly as they come and a
visit to the local dealer found all sys-
tems normal. Curious.

Those two problems mnotwith-
standing, the car has started
promptly in the most frigid winter
mornings, run unfailingly strong
and given hours of pleagure on apir-
ited back-road missions. The one
other problem area is the car’s tail-
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This Father's Day, give the
Great American Outdoors.

Schrade’s Scrimshaw series makes an exciting and luxu-
rious gift. Eachscrimshaw handle depicts scenes from the
Great American Qutdoors. Every year, new scenes are offered,
50 each one of these unigue knives is destined to become

o collector’s item. Many diferent pattems are

available. Each one is beautifully gift boxed.

Foch knile may e pencraiiind

Write for your free Schrode AImanoc 1o Schrade Cuttery Corp., Ellenville, N Y, 12428-0590,
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PM'S LONG-TERM CAR TESTS
(Cantnued fram page 143)

happiness when powering out of a
corner. Due to the light rear end and
heavy front end, the instant horse-
power conspires with the solid rear
axle to move you sideways. To over-
come this problem, you'll have to
steady-throttle the car through a
corner and get back on the gas only
after you've gotten the car unwound
and back on the straight.

Easeof service is something which
Ford seems to have on its list of pri-
orities becausze the engine box iz one
of the neatest and least cluttered
we've seen in a long time, especially
for a V8,

We'll bring you a further report on
the Mustang when we get more
miles on it.

Pontiac AGDD0

TheGM A-cars are the most signif-
icant and, quite probably, the best
cars the General haz ever produced.
Unfortunately, they were intro-
duced simultanecusly with the F-
cars (Camaro/Firebird) and those
two vehicles have stolen a lot of pub-
licity thunder from the A-cars.

We've barely had a chance to turn
a wheel on the 6000, so0 there isn't
much to say in the way of mileage,
durability or behavior in daily com-
muting. We can tell you that it is
optioned up almost to the limit, with
power seats and windows, automatic
transmission, super deluxe interior,
high-dollar stereo, sport suspension
and more. It's powered by the TRI
Four which, so far, has vielded close
to 20 mpg. A lot more on this car to
come. ™

WORKSHOP MINICOURSE

{Connnuad fram page 1047

thinned a bit with kerosene i per-
fect) on the stone to float metal par-
ticles to the surface and to keep the
stone's pores from clogging. Remem-
ber that a plane iron's cutting edge
actually should have two angles on
it—the grinding angle and the whet-
ting angle (see drawing),

In practice, when using the oil-
stone you should only be touching
that portion of the blade necessary
to create the whetting angle.

Use a perfectly flat stone and keep
the edge of the iron fAlat as you move
the iron in either circular or figure-
eight motion. After you have whet-
ted the 30" angle on the edge, you
will notice a slight wire curl on the
flat side of the blade. This must be
removed by making several passes
of the plane iron, Aat side down as
shown. m
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It came from Down Under

=1
Inventions

Tinkering «and inventing
are more than a national
pastime in  Australio;
there's even a television
show that celebrates in-
ventors and their hard-
ware, At the recent TechEx
technology transfer expo-
gitions in Lyon, France,
and Atlanta, Australion in-
novations were on hand in
abundance. Here are some
award winners,

The Marine Thermal
Auto-Pilot signals a helms-
man when a vessel ap-
proaches a cwmrent of a
desired temperature, such
as the critical 72° to 75° F.
range required by the tuna
industry.

The device is able to
interface with an qutomat-
ic pilot to keep the boat
within the thermal current,

REAR VIEW

L% VOLTAGE SUPPLY”
. STEEL-ENCASED

{
I\ “\_CONTINUOUS .~
{
1 “TEMPERATURE PROBES

offering considerable sav-
ings in fuel. Temperature
probes in stainless-steel
cases trail in the water on
either side of the boat, The
12-volt circuitry operates
on a window principle. The
operator sets a central tem-
perature and the system
steers toward the warmest
probe. Developing com-
pany is Michael Australia,
Box B2, Desmond, New
South Wales (N.5.W.) 2239,

The Mono Wind Turbine
offers a step up in pumping
power for agricultural ap-
plications. It couples “S"
rotor turbines (efficient at
low wind speeds) to a pos-
itive displacement helical
rotor pump through belt
drives and a special
clutch. The latter. a centrif-
ugal type, engages (at
about twice its cutout
speed) when the turbines
have stored energy in low

— ‘
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Thermal steering system allows fishing vessel to find deslred
currents according to water temperature and stay with them.
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Mill's extra power ia from 5"
rotors and special clutch.

winds. The system slows
under the drag of the
pump, then disengages
and the cycle begins
again. In moderate {151te0 30
mph) winds. performance
is continuous and doesn't
need reduction gears to
achieve starling torque in
low winds. Unisearch Ltd.,
University of New South
Wales, Box 1, Kensington,
M.S.W. 2033, is licensing
the technology.

The MacLeod Rolling Di-
gphragm Valve is based on
o sealed case containing a
short section of silicon rub-
ber tubing which rolls
around a central shait,
gealing or opening the
valve body. Since there is
no sliding friction, wear is
reduced; disassembly for
maintenance iz =imple.

The positive pressure seal
of the diaphragm makes
the valve appropriate for a
wide range of applica-
tions—{rom domestic wa- |
ter taps to anesthetic gas |
control, almost anything,
except extremely high-
pressure or solvent fluids.
Design & Technology Ser-

|J|APH¥I| AGM

SEALED

CYLINDER FLLID OuT

Rolling diaphragm valve: pos-
Itive ssal without any Irictlon.

vices Pty./lad., 225 Col- |
chester Rd.. Kilsyth, Victo- |
ria 3137 is the licensor.

The Push Cush was in-
vented by housewite Mrs.
Joan Stuckey. I's a two-
section plastic cushion
with a restriclive orifica
between sections, The user
inflates it partially, then
pushes air from one side to
the other with the feet. Air-
plane travelers. arthritics
and others have hailed it
as the best take-along ther-
apy. Push Cush Co. is at
1166 Burns Rd.. Turramur-
ra, N.S.W. 2074.

Push Cush has been hailed as |
best therapy for aching fest. |
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Everyman's

crop duster

Crop-dusting airplanes come in odd
shapes, but this may be the strangest
of all—at least to insects lurking en
the ground. Looking a bit like a giant
bug itself, it's a modified Goldwing
ultralight aircraft fitted with spray-
ers that dispense pesticides, herbi-
cides and other crop-contrel chemi-

cals.
Dubbed the Gold Duster, it's said

Prop-driven atomizer varies size of spray
droplets to contrel bug-killing pattern.

New role for an ultralight: Spewing twin streams of Insecticide, 30-hp Gold Duster
covera 40-foot swath at 60 mph. costs $5,500 as kit. is exempt lrom FAA licensing.

to be ideal for aeral bug spraying
because it can hedgehop close to the
gound and land in o peapatch. But
the host news for farmars is that i
comes as a low-cost, build-it-your-
self kit and, under current FAA regu-
lations, its pilot requires no license
(though flight instruction is o requi-
site for an inexperienced owner).
The Gold Duster can cover a 40-
foot-wide swath at up to 60 mph, dis-
pensing up to six gallons per minute
from each of two spray heads
mounted on a boom under the fuse-
lage. In each spray head, atiny, vari-
able-pitch propeller, spinning in the
slipstream like a pinwheel, drives a
rotating otomizer. Adjusting the

blade pitch varies droplet size from
80 to 1,000 microns. Thus, the spray
pattern can be tailored to type of
crop, wind ond weather conditions.

Criginally designed as an ultra-
light sports plane, the Gold Duster
employs a sophisticated three-axis
control system, spoilers and an an-
tistall canard wing on the nose—{fea-
tures well suited to the slow, tight
maneuvering of crop dusting. (For
more on the Goldwing. zee [4 New
Ultralights You Can Build From Kits,
page 94, May 'B2.)

It's gold in kit form lor $6,500 and
complete for $3.000. An info pack is 36
from Goldwing Ltd., Box 1123, Jack-
son, Calif. 95642,

A Fair deal

The 1982 World's Fair
opened recently for a six-
month stint on a 72-acre
fairground in Knoxville,
Tenn. Following is a run-
down of some technology
on display:

Japan—Of the 21 nations
taking part, the Republic of
Japan steals the show with

ture has not prevented the

nessee Hiver

BEEEME In

Gilded glass “Sunsphere” dominates energy-themed 1382 World's Fair. just opened in Encxville.

United States—The most

154

its industrial robots. The
world's robotics  leader
shows how the automat-
ed manipulators periorm.
Don't miss the unique
dome-screen movie the-
ater with a moving floor to
transpor! viewers through
lapan's technical history.
Saudi Arabia—The pre-
eminence of petroleum in
the Middle East energy pic-

POPULAR MECHANICS

Saudiz from developing al-
ternatives. The exhibit fo-
cuses on domestic uses of
solar energy, creating an
outhentic desert environ-
ment.

China—The  Chinese
consistently tie past and
present to the future, so the
use of solar energy to pow-
er an antiquated, 20-foot
"dragon boat” on the Ten-

keeping. Making propane
from local marsh gases is
another energy-related
demonstration.

Australic—The Austra-
lian exhibition houses so-
lar water heaters and a
whole family of futuristic
windmills that irrigate ex-
otic Eucalyptus trees and
similar transplanted [lo-
ra.

impressive pavilion in size
and design is the energy-
efticient U.5. hall, with
42,000 square feet of exhib-
it space. The building's
roof is a 5,000-square-foot
solar collector. And there's
aB5- by 90-foot IMAX movie
theater, the world's larg-
est, which seats more than
1.200.

The series of exhibit lav-
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We're all familiar with the mobile
home as o way to have your house
and take it with you, but Gary Dunne
of Patchogue, N.Y., has a new wrin-
kle on the idea. Dunne built his first
floating home in 1971 for hie own
family. Betfore he knew it, he was in
the business.

At present, Dunne has completed

over 30 homes, from the most popu-

lar 1,000-square-ioot, two-bedroom,
two-story unit to a 1,700 square-foot
version with three bedrooms, two
baths, @ third-stery penthouse and a
cathederal-ceiling living room.

Dunne's floating house differs from
a houseboat because it has no inter-
nal power and must be towed to its
dock. The homes meel all maritime
regulations for floating structures, as
well as standard residential build-
ing codes, so an owner could lift his
home out of Lthe water and setit upon
a dry-land foundation.

The house itsell is built on o flat-
bottom plywood ond [fiberglass

which has a draft of only 8
inches. The 4-foot-deep barge is 144%
* 40 teet for the 1,000-square-foot ver-
sion and 20 = 40 for the three-story
model.

The hull is built of pressure-
impregnated beams skinned with ¥
inch exterior plywood which has
been sealed with a polyester resin,
Hotdipped galvanized nails are
used throughout. The whole unit is
fused into a monolithic structure with
three layers of fiberglass and polyes-
ter resin.

Dunne says the key to making a
floating house work In terms of com-
fort is extensive insolation and seal-

ing. He uses double-paned tempered
glass for the extensive gloss walls
used throughout the structure. The
ceiling is insulated to a full R-22 val-
ue and walls and hull are covered
with double-foil-faced liberglass {or
an R-11 value.

Woarm air is ducted through the
house by a propane-fired hot-air fur-
nace. Dunne claims this isn't needed
except in the evenings ond on over-
cast days: The large amount of south-
focing glass serves as a passive
heating system. l the south-facing
windows supply toomuch heat, there
is nothing to stop an owner from turn-
ing the house around during the hot
months.

Mooring is by a pile-and-ring sys-
tem that allows the house to rise and
fall with the tide, but prevents almost
all recking and surging motion.

€ ! .

Builder Dunne {cbove) with penthouse
medel lloating home. Planned lusury ver- |
sion (below) includes an indoor pool.

els show America’s energy
history in fabulous, eye-
filling detail.

Symbolic of the '82 Fair
is the 266-foot-high Bun-
sphere, a speclacular Z4-
carat-gold-coated, energy-
efficient glass globe, that
houses a split-level restau-

Edmor: Botan Nelson
Contricutors. Shel Gallager, |oln Foss
Harvey Shamon

rant and three observation
decks.

The Fair is the most en-
ergy-efficient way to see
how the world plans to
cope with its energy
needs—at $9.95 for a one-
day admission.

While most ol exhibits deal
with the luture. a brewery-
sponsored show recreates o
pre-Clvil War foundry.
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The brain trigger . . .

Move over, Freud. The story from the
Psychology Dept. of the University of
Vienna these days involves sophisti-
cated electronic measurement appa-
ratus and on-line computer monitor-
ing of human brain functions. With
systems capable of measuring a d.c.
potential change of as little as |
micravolt {.001 volt) within the cere-
bral cortex of subjects performing
perceplive (reading, memorization)
tasks, a major phenomenon has been
conlirmed:

When there is a slight negative
shift in d.c. potential in the cortex, a
person's learning ability improves
immediately by 25 percent. This lets
a subject absorb 25 percent more
material in a given time, or a given
amount of material in three-fourths
the time.

50 sure are Dr. G, Guttman,
department head, and his col-
leagues of the advantages of leamn-
ing during cortical negativity, that
hundreds of Austrian schoolchildren
now spend part of each school day
doing relaxant and meditative exer-
cises (see photo) to induce this tiny,
critical negative shift in brain slec-
tricity.

Guttman's group developed the

ARustrian pllot candidates must solve
a serles of computer-generated spatial-
relation problems (right). while working
against resistance machines. Some bomb
out under the additional physical stress.

exercizes through the use of biofeed-
back techniques: Negative d.c. po-
tential iz picked up via electrode,
amplified ond converted to a tone
which the subject leamns to control
through trial and error.

.« . And ‘champions’
who shoot blanks

In a related branch of brain-activity
monitoring, the Vienna Psychology

Students in Austrion grade schools perform spe-
cial exercise and mediiaotion routines (inset) to
induce brain-wave octivity thot aids leaming.

POPULAR MECHAMICS

group has developed computer soft-
ware that presents a subject with
perceptual problems while he is
undergoing physical stress {on a
bicycle ergometer, for example).

Some can hack it; others bomb out
on arcade-game {ype maneuvers
that they can perform easily without
the added stress. It's led to a system
that identifies the “iraining champi-
on"—the guy who shoots B0 percent
from the foul line in practice. but
can't convert one out of two in a pres-
sure game situation. And the tesis
are remarkably consistent: Subjects
whose performance isn't altered by
added physical stress occasionally
even improve slightly; the failures
never do.

An outgrowth of these stress
games is now used to screen Austri-
an Air Force pilot candidates, and
other NATO military services are
considering it.

Is there any hope for the “training
champion”? Possibly. Stress perfor-
mance could be related to the same
brain-current shift that regulates
perceptual  ability—bioieed-
back training may apply,




28K

PERSONAL
COMPUTER

Only

$29900

Special Sale Price

‘%3

WHAT A SMART INVESTMENTII!

@ For Students and Schools

® Leamn to program a computer
® Learn to operate a computer
® For Programmers & Teachers
® For Labs, Engineers, Etc.

® For Small Businesses

@ For The Home Owner

PLUG IN EXPANSION

GREATEST BUY IN AMERICA

It has color, sound and music with a
powerful 6502 microprocessor (Like Ap-
pln} 20,000 Byles ROM with a 16K
icrosoft extended Level Il Basic built in,
amu Byles RAM plug in expandable 1o
32K RAM, Cursor, Haal time, Full size easy
1o use 66 key professional typewriter
knrboard B2 lm-rs with graphics symbaoils,
rammable function keys. High
ution ‘P afmlca 512 displayable
¢Ium:tm ex dhphir I8 23 lines 22
marm:tm 16 colo il accept Tape,
Disk-Plug In ﬂaﬂrig& Has low priced
plug in peripherals, Connects to any TV or
monitor, Includes AC adapter, RF
modulator, Switch box, Cables and self
teaching Instruction book - all In a
beautiful Creme Colored Console Casa.
Thig is a powerful-full sized-extra featured
computer for only $283.00

WHY SUCH A LOW PRICE
Salling on & direct to customer basls, we
save you the protit margin normally made
by computer storea and distributors. We
are willing 1o take a small margin to
develop volume to cut our cost of opera-
tian.

COMPETITIVE LIST PRICES
APPLE $1125, T. |. $525, ATARI $390.95,
RADIO SHACK TRS 80 color with only 12K
memory sells for $399.50,

LOW COST PLUG IN EXPANSION
Expansion accessories plug directly into
this computer, extra RAM memory, Con-
trollers, a Cassette, A Telephone em
for only $108.00, an 80 Golumn Printer for
$375.00, even the 170K Disk Drive plugs in
direct. You do not have to buy an expen-
sive expansion Interface.

GET JOB OPPORTUNITIES NOW
Every newspaper has several pages of
want ads for computer pecple. You can
learn o operate and program a computer
for these opportunities available to those
who prepare for the computer revolution,
This computer haa extended Leval Il Basic
with floating point decimal, Integer and
String Arrays, Trig functions, Direct State-
men!l Execution, Mulli-statement Linas,
Cursor, Full screen editing, Color Com-
mand Keys, Graphics, Scrolling, Flla
Management, Upper-Lower Case, Direct
Memory Access, Peek and Poke and much
more! Assembly machine language is

we are

available. We have aasy to follow self
teaching books and programs.

INVEST IN YOUR CHILDREM
Educate your children while they play.
Every kid wants to play electronic games.

e have some of the best). The next
natural step for their curlosity is 1o Iry
simple programming. They can do this in
20 minutes with our simga sell teaching
instruction book. High schools are
teaching computer math, science and pro-
ﬁmmming some start in grammar school,

you provide this computer as a Teacher
and Tutor at home, before you know i
your child will be writi ter pro-
grams. You can use your T.¥. to EDUCATE
not frustrate your family and eliminate
T.¥. boredom with programs that
challenge, stimulate and entertain the
whole family. YWe have a wida variety of
games, recreational, home finance and
educational programs to choose from.
Whyl pay smh lo :29533 r?rzjan alec-
tronic game when you can S pOwer-
ful computer for only szaewy

COMMUNICATE WITH THE WORLD
Plug in your VIC telephone modem. Mow
you can get a world of information through
your telephone, plus alectronic mall. Just
dial up the Information hou want. UP| wire
servica, stock market, historical informa-
tion by topic from over 80 magazines, in-
cluding New York times. Airline informa-
tion, order tickels, get weather informa-
tion anywhere in the world, restaurant and
hotel information, thousands of
categories are on line for you, buainau
financa, education, entertainmaent,
etc. YOU'LL BE THE TALK OF DUH
MEIGHBORHGOOD. Our lelephone modem
price is by far the lowest available.

IMMEDIATE REPLACENMENT WARRANTY
If your computer fails because of warranty
defect within 90 days trom date of pur-
chase, you simply send your compuler {0
us via United Parcel Service prepaid. We
will "immediately” send you a replace-
men! computer al no charge via United
Parcel Service prepaid. Mo one we know
E:m wou this kind of warranly service.
oal computer warranly service takes 30
to 90 days to handle - this fantastic “im-
mediate replacemeant warranty” is backed
by COMMODORE COMPUTER, a MAJOR
national brand electronics manufacturer,

VIC

SPECIAL SALE PRICE 5$299.00

For only $299.00 you get the powerful 28K
COMMODORE VIC with 20K ROM, BK
RAM and Extended Level 1| Basic, The pro-
tessional 66 keyboard, color, sound,
music, sell teaching instruction book, AC
adapter, RF modulator, TV switch bow,
owners manual, plus all of the other axtra
leatures listed, in a beautitul Creme Col-
ored Console Case.

SPECIAL SALE PRICE $379.00
For only $378.00 you get the more powaer-
ful $1K COMMODORE VIC with 20K ROM,
21K RAM and Extended Level 1l BASIC,
lus all of the extra features shown for the
K COMMODORE VIC!

DON'T MISS THIS SALE -ORDER NOW

D Please send me the 28K
Commodore VIC Computer for
$£370.00

$299.00
[] Special Data Cassette $69.00

Please send ma the 41K

Commodore YIC Computer for
We shigag.D,D. and honor Visa and
Mastar ]

MName

Address

City

State _________ZTipCode ___
CIVISA [0 MASTERCARD 0O C.0.D.
Cradit Card No.

Expiration Data

Add $10.00 for shipping, handling and In-
surance. lllingis residenis please add

6% tax. Add $20.00 for CANADA, PUER.
TO RICO, HAWAII orders. WE DO NO EX-
PORT TO OTHER COUNTRIES.

Enclose Cashiers Check, Monay Ordar or
Parsonal Chack. Allow 14 oays for
delivery (21 days for Personal Check
ordars,) 2 to 7 days for phone orders.
Canada orders musl ba in U.S. dollars.

*‘IIIII..IIII.III‘I---.-I-I.I EEEEEEE.

SN AN RN ISR AN RN AN AR

PROTECTO

ENTERPRIZES actosv.nirecn

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order
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SUPERCHARGE YOUR CAR STEREOQ
fContnued foom page 80)

balanced, with superb radio recep-
tion, but it had definite sonic limita-
tions. Here's how we improved it

We began by extending the fre-
quency range of the system with
additional speakers. Most original-
equipment car speakers and medi-
um-priced aftermarket units have
acceptable response and power-han-
dling capability in the middle
ranges; it's in the deep bass and
highest treble that their perfor-
mance s lacking.

To remedy this, we followed the
same approach as designers of large
home speaker systems: We used spe-
vialized speaker drivers that handle
the extremes of the music spectrum,
At the bass end, we added an Altec
SW-1 subwoofer syvstem (5239.95),
which is a 8 * 9 driver with its own
built-in amplifier and associated
dash-mount contraol box.

The SW-1 iz designed to reproduce
the range from 20 to 200 Hz, using
what engineers call a “long-throw"
cone design—a cone capable of mov-
ing long distances in and out, there-
by moving enough air to pump out

CAN A MOTOR DIL ACTUALLY HELP

!
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YOUR CAR LAST YEARS LONGER?
\ “AT QUAKER

!.,.F.’L

STATE
WEPUTITIN
WRITING” « :

James Pilfar -

RUUEL CER A F N
LT . o

»

When {{ou buy motor oil, you can't see it in the can. When you put it

in your cran
good it really 1s?

case, you can't watch it work. So how do you know how

At Quaker State, we put it in writing. We back up our quality with a

lifetime

larantee. We guarantee every new car engine against oil-

related failure for as long as you own your car and use Quaker State. To
obtain coverage and for details, write Quaker State, Warranty Depart-

ment, Oil City, PA, 16301.
And
quality.

srade Crude Oil.

w don't have to buy a new car to benefit from Quaker State
When you put Quaker State in
%umng in Americas quality motor oil.

car—old or new— you're
ade only from Pennsylvania
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high-level bass with minimal distor-
tion. It can be mounted in any mid-
sized enclosed space: trunk, footwell
oreven rear side panel, with its con-
trol unit up front within easy reach.
We dropped one into place behind the
seats in the 45051 with about two
hours' work. The differences in deep-
bass solidity and “oomph" were ob-
vious as scon as we cranked it up.

At the other end of the musical
spectrum, a pair of add-on treble
units were the key to better high-
end definition and a more convine-
ing stereo “image." The idea here
was to put the two treble units up as
high as possible in the vehicle inte-
rior, so that their output blended
with and augmented the treble re-
sponse of the main speakers.

We mounted a pair of Philips 8320
Tune Up Tweeters (379,95 per pair)
forward in the doors. These speakers
consist of 1-inch dome drivers in a
sleek, high-tech case with a built-in
thumb-wheel level control. In place,
their Eurostyled appearance looked
just right, and the source of sound
had moved upward and acquired a
new sharpness—the music now
seamed to come from a broad area
somewhere on the hood. (All door-
mounted speakers, by the way,
should be located as far forward as
possible to minimize the impact of
the slamming doors.)

Another deficiency of the car's
original scund system had been a
lack of power—the Alpine hasonly 4
watls per channel built inte its chas-
sis. (The manufacturer expected
mest purchasers to use the cassette
deck in conjunction with a separate
power amplifier.) The owner of the
Mercedes had opted touse it without
external amplification. Our interest
in setting up the system for wider
range sound, though, made a sepa-
rate power amplifier a necessity.

Power to burn

Though only a single, two-channel
power amplifier was needed, PM fit-
ted two power amps {(shown in the
photos on page 81) to illustrate the
two basic installation options avail-
able, As one approach, we mounted
an Alpine 3002 50-watt-per-channel
amp in the trunk, fastening it to an
inner side panel and routing the
speaker and power cables back
through the rear panel to the pas-
senger compartment.

As an alternative approach— -
which might be used in a hatchback,
a station wagon or a subcompact
car—we installed a low-profile, 50-
watt-per-channel ADS Power Plate
100 amplifier ($320) under the driv-
er's seat, routing its wiring beneath
the floor carpeting to the dash. Both
of these locations provide the mod-




est amount of air circulation needed
to keep the two amplifiers’ operating
temperatures within bounds.

Particularly with the convertible
top down, the & watts per channel
from the front-end unit had been
adequate for little more than fresh-
air background music. The added
power from the external amplifiers
made it pozsible to listen at concert-
hall volumes and added a sense of
unstrained, sonic openness,

In the third phase of our upgrad-
ing, we expanded the system’s con-
trol Aexibility—its capacity to be
adjusted for proper balance on dif-
ferent types of musgic. This was
accomplished by adding an Alpine
3011 equalizer tothe system, mount-
ingit within the driver's reach in the
left-hand side of the glovebox. An
equalizer is a sort of expanded tone
control (zee (feft Customized Sowund
With An Egualizer, page 110, Apr.
'B2). It allows the user to boost or cut
the svstem's tonal response more
precisely than conventional bass
and treble controls do.

By dividing the musical spectrum
into many separate bands, each
adjustable with a alider control, an
equalizer can be used to balance the
deep bass with the mid-bass, the low-
er mid-range and so on, up through
the extreme treble,

The Alpine equalizer has five
bands per channel, plus illuminated
level meters, and an array of second-
ary controls to be used with rear
speakers {which our two-seater
project car didn't have).

You can use a car-stereo equalizer
two ways: either as a one-time "hx"
for vour vehiele's acoustical short-
comings, or as a superflexible tone
control for the persnickety music lis-
tener, In our case, we spent an hour
or 80 adjusting the slider positions,
while listening to a variety of musi-
cal formats, After that we found
that the controls needed little addi-
tional fiddling.

We had noticed a lower mid-range
hollowness and a bit of mid-treble
“sizzle,"” We were able to rectify bhoth
conditions with a few adjustments,
further smoothing the sound of
what was becoming a frst-rate
sound system.

Fine tuning

A couple of additional details
rounded out the 4505L's sound
equipment, To play back the ultra-
wide dynamic range, dbx-encoded
cassette tapes the car’s owner had
made on his dbx-equipped home cas-
sette deck, we added an automotive
dbx Model 22 decoder to the array of
“hlack boxes' in the glove compart-
ment. We used it in lieu of the Dolby
noise-reduction syvstem built into

the Alpine wonit, but only on cas-
settes encoded in the dbx format.

We also replaced the stock Mer-
cedes antenna—which mounts on
the right rear quarter—with an
extremely  sensitive Hirschmann
BH00L electronic antenna. It incor-
poratesz  signal-boossting  circuitry
built into its cast housing and has a
whip length of only 18 inches.

And to connect all of the elements,
we used two types of premium low-
resistance Monster Cables (that's
the company's name, honest)}—a
heavy-duty, double-jacketed speak-
er cable that goes by the name Hot-
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1. PUTYOUR
1 ACTO BLADE
TO THE TEST

IF IT CAN'T CUT IT
~CHANGE IT

The diterence betwean a dill X-Acto Blade
and a sharp ong can't be seen. Until it shows
up in your work But before that happens, take

a minute to take the X-Acto test.

the mogazine.

THE X-AGCTO TEST:

1. Put the magozine down, face up. 2. Put
your X-Acto Blade an the dotted line and
cut along the border 3. Remove this ad
4. I your blade didn't cut through three or
more pages, replace if, If it did, replace

Your X-Acto Blade is designed to make the
cleanest cut under the least pressure. Whaen

|

wires, and a thick shielded wire,
called Interlink, for low.level =ig-
nals. Both are more weather-resis-
tant and freer of stray electrical
gremling like excess capacitance
and inductanee than conventional
wiring. We crimped the speaker con-
nections to spade lugs at each end
and covered all wiring splices with
heat-shrink tubing.

The final result lived up to our
expectations. The upgraded sys-
tem's sound had an effortless, spa-
cious quality, along with all of the
volume and flexibility that an audio-
phile demands.
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it takes work tomake it work, change the
blade. And remember; Your X-Acts Enife

is indispensible. But

X-ACTO.
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are sold

your X-Acto Blade is con-
weniently disposable.
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Protect

ym‘::'i ig;age

_ %
Nothing can spoil your engine’s
performance faster than a balky
carburetor.

A piece of grit orrustnolarger
than apinpoint can keep needle
valves and metering rods from
seating properly, wasting fuel
and spoiling performance.

The best waytostoptroubleis

in the fuel line, before it reaches
the carburetor.

Clear body lets you check liler perlormance

The ProFuel filter has a grit-
grabbing element that nabs dirt
down to forty microns, protect-
ing vital carburetor parts be-
yond the original equipment
specifications.

And with ProFuel you change
only the element, not the whole
filter. It's quick and economical.

The ProFuel body is clear, so

Replace only ihe element, not the whaole tiller

that you can check the condi-
tion of the fuel and the filter.
The finish is hard chrome that
reflects heat and resists rust.
ProFuel is a product of CR
Industries, Elgin, IL 60120
Easily installed, it's available
in auto stores in your area.
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PM OWNERS REPORT: MUSTANG
{Goniinued trom page 83}

gion dropping down into low range.”

And a North Carclina analyst
wasn't alone when she observed, “If
I had it to do over, I'd upgrade my
current four-evlinder Mustang to a
Six. 1 miss the performance of a
more powerful engine.”

In the area of quality and work-
manship, nearly half our respon-
dents said “good,"” but fewer than
one-quarter gave Ford workman-
ship an unqualified "excellent” rat-
ing. That's the reverse of the marks
given the 1881 Ford Escort, EXFP
and the '82 Contirental,

A Texas aircraft mechanic stated,
“"Body metal iz so thin that if vou're
not careful, you can dent the car just
by leaning on it." A Kentucky pro-
grammer noted, “The bottom edges
ﬂflthe doors had no paint on them at
all!™

And a New Hampshire secretary;
“My Mustang has many body leaks.
I'm disappointed in the workman-
ship of a car that iz so costly. I've
brought it back to the dealer 10
times in 1,600 miles and the trans-
mission still isn’t shifting right. [
feel Ford should take this car back
and start over!™

However, in faimess, we did hear
an impressive number of comments
from owners whe felt good about
quality and workmanship. For ex-
ample, an Ohio hostess: “It's cer-
tainly a solidly built car, [ rear-end-
ed another vehicle at a red light and
the front bumper and hood of my
Mustang ecame out without =
scrateh. | hit the other car pretty
hard, too.”

An Illingis airline pilot: “I think
Ford quality has improved greatly
in recent times." And a Texas auto
parts counterman: “My Mustang is
a0 airtight that, even with the T-top,
I have to slam the door to shut it
against the air pressure inside.”

When we asked owners for sug-
gested changes, several said they'd
appreciate higher fuel mileage, bet-

Recaro seat option gives support to enjoy
handling of optional TRX suspension.

ter workmanship and a lower price
tag. Other recommendations includ-
ed the following:

From a Michigan insurance man-
ager, I wish they'd change the
horn. Pushing inward on the turn
lever is a lousy way to honk, even
after you get used to it."

A Minnesota machine operator: "1
supgest that Ford expand the size of
the glove compartment. Nothing fits
in it. The trunk deesn’t hold much
either—too shallow.”

"More legroom in the rear seat,”
suggested a Wisconsin student. And
from an Ohio accountant: “Give us
some work space under the hood.
Adding oil to the six-cylinder engine
amounts to a major operation.”

General comfort received high
praise for the front seats and, con-
sidering the nature of the car, fairly
high marks for the rear seat, too. A
Michigan salesman noted that, “I'm
6-2, and even when I'm driving with
the seat shoved all the way back,
paszsengers tell me there's plenty of
room in the rear.” But a North Car-
olina systems analyst countered
with, “When my rear passengers get
their knees out of their mouths, I'll
ask them how they like it back
there."

A Tennessee student: “Good driv-

Wild Horses To Go

ry to imagine the automotive equiv-

alent of Genghis Khan pillaging a
defenseless villaga and you'll have
some Idea of what the 5.0-liter HO Mus-
lang Is all about. Its loud and arrogani
and it will suck the hubcaps olf anything
that dares 1o challenge it.

Granted, it doesn't have the sensuous
curves of the new Camaros, the techni-
cal sophistication of a Parsche or the
enclusivity of an exotic. But the fact that
you can buy the 161-hp, 5.0-liter for
$8,682 more than makes up for any del-

icit. At that price, it has to be one of the
bes! go-fast bargains on the market. For
that low entry fee, you'll have a vehicle
that scatlers lesser cars before it like a
sliff wind through a pile of leaves.
There is room for improvement, how-
ever. The wood-grained dash looks oul
of place in such a muscular car. the
sleering effort is too light and the clutch
pedal effort is too high. But the fact thal
you can wipe the smile oft the faces of
Porsche owners makes those compro-
mises seem mingr indeed.—T.A,




ing comfort, smooth ride for such a
short wheelbase."” A New York fac-
tory worker: "1 enjoy my AM/FM
cassette deck. The sound is beauti-
ful. Interior feels nice and comfort-
able, and 1 enjoy my Mustang's ride
and the way it handles.”

Only about one-third of our re-
spondents had experienced mechan-
ical problems, and among those,

praise. The most common malfunc-
tions involved the Mustang's electri-
cal and fuel-intake systems.

In all, then, the Mustang consen-
sus has to be one of owner pleasure
and satisfaction. And while only
about 76 percent say they'll buy
another Mustang next time, most
hasten to add that, with growing
families, a pony car might not be

The person who summed it all up,
however, was a teacher from Utah,
who wrote, “1 love my Mustang! The
luxury and eomfort, the smooth ride,
handling on curves and slippery
roads, the appearance, detail work,
service—all these add up to great
satisfaction. Besides, the ¢ar is fun
to drive. 1 get a lot of compliments
and I come from a long line of Ford

dealer service came in for general practical for their next purchase, owners. I'm totally satisfied.” M
SUMMARY OF 1982 FORD MUSTANG OWNERS REPORTS®
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FINDING THE RIGHT ADHESIVE
SHOULDN'T MAKE YOll COME UNGLUED.

Sometimes hunting for
the right adhesive is
enough to make a grown
man cry.

So, Deveon has come
up with the self-service
Adhesives Store.” It
makes finding the right
adhesive easy.

The Adhesives Store
has a complete selection
of Deveon products.
Everything from our
new Un-Reel™ 5-Min-
ute® Epoxy Putty to
general household
cement. You've got it all
right at your fingertips. And to make knowing
what vou need easy, the Adhesives Store comes
with a simple-to-read application chart.

The Adhesives Store. m

It's at your nearby hard-
We've taken the guesswork out of adhesives.

ware or home center store.
JUNE 1082 181




DIRECT FROM

U.S. OPTICS
QUALITY SUNGLASSES
AT FACTORY PRICES

Emhpuriu : Impact resistant

s Handcrafted * Polished glass
hmu Hardenad matal frames *
Mo non-sense antes.
FREE— limited time only —deluxe velour
lined case with sach pair of glasses
ordered (a $3.00 valus), t cards
accepted. Dealer inquiries invited.
NOTICE: Don't be fooled l:ll
imitations, Thess
exclusivaly for U. Djﬂ:lt'.'l . To maks
surs you thllbnt order now and if
not onmp lruhﬂndr-tum for

refund within 30 days.
™ 51, 55

L 1 2

Waorld Pamous Pilot's Glassas
Thesa pracimon flight glesses are mow
arailable to the public for only 3795 [ you
could buy them elmwhein, they'd probably
cost you evet S20.00 #20P svailable in gald
af mlver fame A 52000 value only §7.55
Two pairs for §1-400

Only
9.95

Aviator Teardrop Flight Glessss
Flenihle cable temples 330A gold lame
only. A 53000 valus only $3.95
2 pairs for F1600

Frolassional Driving & Shooting Glasses

Wide sngle sambat lens brghtens rinbiliny

8300 gold fmme only A $30.00 value only
51455, 2 pavrs for 32800

T andas ehech er mons
Crapt 616, P.0 Bos 4204, , Geargls
Cradit card cumoman plesss bl usd W and Exp dllvll

QUANTTTY | MODEL #] GOLD | 3ILVER | FRICE
Z0F
MR 3
) X
Add Postsge, Handhing, and [nsurance
31 00 per pair
Tedal

Cradit card ardors may call |-404:252-0703

Vine oo Madtay Charge 8 Exp Dute
Bl min

Addness —
Caly Brare Lap

FREE case with each pair.
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COMPUTERS BRING CARS TO LIFE
{Cowmprmuse Mpim page 59)

ufacturing a steel body from a video
framework.

“We're always investigating new
areas with Lthe computer,” Don Par-
ker told us as we were being shown
around GM's Fisher Body Div. “With
it, we ean find inherently weak
areas. Or we can see areas that may
not do as much work as other
areas—and use mass reduction
there.”

Put to the test

We watched as a doorpost was put
through something called finite re-
gression analysis. The video display
zoomed in until only a portion of the
doorpost, less than a few inches of it,
filled the sereen, Then, the computer
displaved a network of triangles all
along the magnified part.

The woman working the console
took control of that doorpost’s desti-
ny as she entered several variables
via kevboard and light pen to simu-
late lateral stress on that doorpost.
Within each triangular area, she
questioned the computer for a de-
tailed printout of the stresses and
how they affected the stability of the
“metal.”

We watched spellbound. Had De-
troit forgotten how to make a door-
post? What was all the fuss about?

The idea was mass reduction. Less
mass means better fuel economy, By
using the computer, desipners can
find out just how much metal to
shave away from the finizhed ver-
sion so that it would still support the
roof, yvel have the least possible
mass. Almost anvone could fipure
out that a thick doorpost will sup-
port a roof. But how slender can that
post become and still hold a roof
above vour head? Finite repression
analysis can tell you.

The computer helped to shave
away alittle here and a little there—
a hit off the top, a slice off the side.

Finally, 8 computer iz used to
design the dies from which the actu-
al parts of the car's body will be cast.
From clay, through video, to the
blazing furnaces of a steel mill, the
typical design project takes four
vears.

There are even more applications
of the computer just over the auto-
maotive horizon.

At Ford, we watched a video driv-
ing simulator. Seated at the console,
the operator could “drive” a car
through a number of different road
conditions. With just a touch of the
keyboard, he could drive an entirely
different car, or adjust such things
as spring rates, shock-absorber re-
bound and roll steel. When the drive

felt good, then a prototype car could
be built for road testing.

But while most of today's comput-
er applications involve structural
metal design, engineers are also get-
ting ready to design the functioning
parts of automotive machinery on
computer. Instead of ghostly, wire-
frame images of cars on screen,
there are already computer pro-
grams that can display exact three-
dimensional representations of ev-
erything from hubcaps to cam-
shafts.

Dr. JW. Boyse, of GM's research
labs, explained how the new GM-5al-
id computer program works.

A collection of “primitive’ shapes
is stored in the computer's memory
banks. These simple, 3-I0 shapes
may be combined into any number of
very complex shapes,

Suppose, for example, you want to
“drill” a few holes into a flat plate of”
“steel” on the sereen. What yvou do is
to “subtract” evlinders whose diam-

Once you've defined & three-dimensional
shape, i's easy to design a shape that it
“fits into.” The GM-Solid program [above)
designs matching machined surfaces.

eters match those of the holes from
the plate. Presto. The holes are
drilled,

We saw acamshaft model that was
as accurate and detailed as a photo
of an actual part. But the camshaft
had yet to be manufactured and
exizted only in the computer. Ford
usez a similar system to analyze
slress.

An ever-increasing amount of de-
sign work will be accomplished by
these computers. Even more exact
tests and procedures will be devel-
oped, But no matter how important
the computer becomes, human inge-
nuity and appreciation of beauty
and utility will be the driving
foree.

Yesterday's car designers sat in
dim classrooms, doodling futuristic
autos in their notebooks as the pro-
fessors droned on. Tomorrow's de-
signers may be doodling, too—and
dreaming of a kevboard to call their
OWTL. P
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' Electronic Water Injection . The
Only Accurate Way To Suppress Knock &

Png  NIAR4-JECTION by Edelorocki

100% solid stare control box
eliminates need for additional
merering valves, oil and
vacuum switches found on

Elecrronics allows water injection on 2 graduating
basis as needed; mechanical units do not. \

You set the system clectronically for 4
6-, or B<cylinder engines specifically.
mechanical units do not,

Control module signals variable speed
pump to make split second water flow

changes; mechanical units do m:-t\\

Fine tuning adjusements allow
taloring of system to specific vehicle
use, road, weather and fuel conditions. T
Components sense positive pressure (myﬁﬁ; -
depression {vacuum), making Vara-Jection applicable
to turbochargers: mechanical units are not.

Reliable. solid state electronics allows essential functions impossible to achicve with
any mechanical water injection system. As vehicle and applicauon vary, so do the
amount and timing of water required to control detonation. Vara- assuires
broad adjustment capability through a combination of fine runing and nozzle
selecuion. Synchronize water delivery to match lrour

specific engine’s needs through the accuracy o
Vara-Jection electronics,

Recetve a free 4-page brochure by writing 411 Coral
Circle, Deps. PM682, Ef Segundo. CA 96245,

cast iron tables
make the

difference!

MastarShop measures up 10 1he
loughest woodwarking project
with the accuracy of cast iron
lables, ke those used In in-.
gustry—1{0o give you resulls you
can be proud of every lime'

A complete homs workshop in one
easy 1o handle unit equips vou 1o
tackia aimost any job. Converts in
Saconds 10 a powartul 10° table
£aw, 12° disc sander, 16 ° drill
press, 34 ° lathe and horzonial
drilfing machine—powered by a

FOR INFORMATION

heavy duty 18 amp ball bearing
molor. A vanable speed range
from 800 to 5400 APM's allows the
precise spasd saleclion necessary
for any operation

Make your own lumilurs, remadel
a reom—>bulld any project large or
small. You can do il easity and
professionally and save money
100! Even beginners find
themseives gquickly achieving
bBeautilul resulls an avary project

MasterShop Is affordable—Mors
waluya. gualily and accuracy for
subslantially /fess maoney than
other home workshop systems.

Send lor Iree inlormation or cail
today and learn why more and
moTa ﬂﬁﬂplﬂ are turmng { L] HI.:IH-
Shop to satisty their homa
workshop needs

CALL TOLL FREE
1-800-543-5620
In Ohio Call (513) 866-5300

For Free Information Package Mal to:

|

| MasterShop Multi-Tool Divislon. ABCA, Inc. Dept. B206

| 3728 Benner Rd., Miamisburg, Ohio 45342 |
|

|
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I
|
I
|
| e e O

NO-FUEL BOATING
{Contnued from pape 93)

folds away, and there are bunks for
seven. At about $1,000 a foot, it's no
more than big yachts of years ago,

Meanwhile, Supercats of 15, 17
and 20 feet, have been cleaning up at
catamaran regattas. They are built
by Boston Whaler Multihulls, at Riv-
iera Beach, Fla.,, with computer-
influenced elliptical hulls, Prices are
$4,490, 35,670 and £9,950 f.o.b.

New §995 Freesail board-sailers
have been announced by O'Brien;

Assorted color combinations for hulls and
salls are new for popular Homar Phantoms.

Twin inflated tubes are said to aid the sta-
bility of the British Twinsurfer sailboard.

The New MonArk M-1 1+1u¢ur has lockers
for oars and outboard if the wind fails.

and Kons, in Oak Hill, Fla,, has a
£1,995 catamaran sailboard. Twin-
surfer iz a British inflatable surf-
board. Homar Boats, Edison, N.J.,
has three new Phantom models for
under$1,400. MonArk isintroducing
a $2.815 row-power-zailboat. P
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THE HOT BLAST FROM FRANCE
(Continued from page 90)

many early turbo cars, isn't evident
in the Fuego. Boost comes on
smoothly at 2,500 rpm and stays
stendy all the way up to red line.
Mercifully, the engine isn't saddled
with a rev limiter or any of that non-
sense, but has a genuine waste gate
to blow off excess boost. The turbo
itself is a Garrett T3 unit.

Both engines provide lively per-
formance, though the turbocharged
version is, understandably, a lot
more fun to drive and yields respect-
able mileage, even at very high
speeds,

There was indication from Re-
nault that a two-liter turbocharged
version of that engine might eventu-
ally be introduced in the United
States. If that does come to pass,
those extra 400 cc might very well
propel the Fuego into a supercar.
The Turbo will be available only
with the five-speed manual trans-
mission. The shiftless will rightfully
be limited to the normally aspirated
version,

Traditionally good ride

The French have always been able
to dial in a good ride and the Fuego
doesn't break this tradition. The
ride quality is firm, yet supple, and
fords road irregularitiezs without
drama.

However, these were European
roads, mind you. The car has yet to
be tested in the ultimate trial by
crater—New York City streets.

The Fuego styling is something no
one will be lukewarm about. Com-
ments from knowledgeable obsery-
ers ranged from “stunning” to “the
hunchback of Malmaison.” [ liked it
a lot in European trim, and, with
some reservation, like it in its Amer-
ican version, as well. At any rate, it's
a refreshing change from the Japa-
nese folded-paper school of design
and the quickly vanishing American
chiseled-shoebox approach.

As a strietly technical exercise in
packaging, the Fuego is an unquali-
fied success. Even though its wheel-
base is a mere 2 inches longer than
the RS (96 vs, 94), Renault has man-
aged to carve out a huge amount of
interior space.

The one reservation 1 have in the
American version is the chromed
headlight "buckets.” By law, manu-
facturers are not allowed to use
flush headlight covers as they do in
Europe, a dumb law if ever there
was one. But to go with chrome for
the bezels is making a bad situation
worse, My humble suggestion would
be to make them black.

The guestion that needs to be

asked now is "Can the Fuego find
fame and fortune in the United
States™

Judging by how it ran in the high-
speed European environment, it's
somewhat overqualified for the gen-
erally less demanding American
driver,

But car enthusiasts should love it,
And the price is certainly attractive:
£8,400 for the unblown version and
210,700 for the Turbe version. With
those good things poing for it, the
Fuego, which is now in AMC show-
rooms, certainly seems to be des-
tined for sucress. =

SPECIFICATIONS—RENAULT FUEGD

Engine Standard Turbo
Displacemant 1.6 liters
Bore 79 mim
Stroke B4 mm
Comprassson rato B VA
Maximum horsapower @ 5500 fqpm B1 53107
Maximum torgue (L-ib. @ 2,500 rpm)  BE.29120

Fusl'mr supply Bosch L-Jatronic fuel inpection
Maxsmum boost NASSpsi
Dimensions

Whesbasa 061 I
Drverall lengtn 1768 in
Heghi 50.5 in.
Tread—I{mnt/ rear 56.4:53.0
Cvarall wadth 666 in
Fual capacity 148 gal
Luggage capacily {back seal up) 1376 cu ft
Tire sire—bage modal 18570 13
Curt wasghl—base model 2378 Ibs

Opelika, Alabama—What can you
buy for a nickel and still got some
change back? 500 gallons of water,
that's what! As a matter of fact, the
electricity to pump 500 gallons from
your own backyard well costs only
3ar 4 cents!

With this relinbie, convenient source
of water you can supply your home,
vour garden, and with a water well
heat pump you can even heat and cool
your home for & fraction of the cost of
conventional systems!

In the past, the cost of drilling a well
made it uneconomical for anyone who
could hook on to city water mains.
However, as city water becomes much
more sxpensive, backyard wells have
become more and more popular. To
hold the cost of drilling a well to an af-
fordable level, an easy-to-use low-cost
machine has been developed for the
homeowner who wants to drill his
own. Called the H¥DRA-DRILL, it is
already in use around the world, and
an estimated 60,000 HYDRA-DRILL
wells have been drilled to date.

The HYDRA-DRILL can drill to
depths of 200 feet. which puts you
within reach of most of the good
fresh ground water in the world. The
typical HYDRA-DRILL well can pro-
duce over 4,000 gallons of water sach
day—just compare that with the
svorage U.S. famly consumption of
500 gallons of water per day!

The HYDRA-DRILL is remarkably
simple to operate. It is completely
portable, and c¢an be operated
anywhere...even in places a truck-
mounted drilling rig can't get. Yet it
can drill most anything the big, truck-
mounted rigs can drill, and drilling
speeds range up to40 feet per hour,

FOR FREE INFORMATION about
the HYDRA-DRILL and how you can
drill your own water well, send vour
name and address to: DeepRock

WATER FROM YOUR OWN BACKYARD WELL!

o SN BESS S e Sie —y

Mfg., 462 Anderson HRoad, Opelika,
Alsbama 36802. Better yet—call our
toll-free number.

VISITORS WELCOME!
CALL TOLL-FREE

1-800-821-2280

Ask for Ext, 482

‘Call anytime ncluding Sundays
OR CLIPF COUPON AND MAIL TODAY!

el e —
463 Andaracn Rd.

Opallen, Alsbame 38802
| want sn wconomicsl dependable sopply of pocd,
pure wWaler aom my . Please rush  fall

proparty.
Information kit and prices by FIRST CLASS
MaAlL

Zip
1941 Deeplock iy

JUNE 1882 165




NEXT MONTH IN PM

m Secret spy plane that watches
the world’s hot spots: Story of
the highest flying airplane by
the builder.

m New motorcycles that give
blinding performance.

m Test of the world’s biggest out-
board.

m All about building traditional
stone fences.
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FOR PRIZED POSSESSIONS el e

& THINGS THAT STICK OR SQUEAK.
NEW TEFLON® WetLubricant. . superior lubrication and rust protection lor m m

expensive togls, firearms, sports equipmenl—even molors and garden lools
MNEW TEFLON Dry Lubricant. clean, non-staining lubricatior for cameras, tine

Mlwr 4

PO, Box 10050, Des Momes, kowa 50350
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Motorize your bike.

Get over 200 mpg!

Forget expensive mopeds! i Deaes o
» 2-HP or 1.3-HP/Up to 45 MPH Radress
o Fits most bikes e
« Fast, reliable — fun 7 A usiness Management {@ile, = T T

o Allows free pedaling . .-.& |
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How Havoline Supreme can help you
get the most out of your car.

Listento
an expert.

Whether you change your  tough, high-speed state trooper | =il

own oil or someone else does, carsand severestop-and-go

there are some important we driving in New York Top Indy 500
things vou should know 7§ City taxis. driver Tom
about Havoline Supreme. it Sneva Ld] Is
First of all, Havoline hi?;sd:fa voItne Supreme a “very
Supreme has a Texaco- gasoline. sophisticated oil...one that a

developed, balanced
additive system with a
built-in, special friction fighter.

prudent carowner qhouic_l

Fuel economy tests
use on a regular :

prm ed it. Compared to a con-
. schedule.”

J irs multigradle rating ventional motor oil, Havoline Shouldn't
offers the convenience of all

i j ) vou?
year-round, wide-temperature 39 8 2 4 d o
range protection.

Havoline Supreme, with its special friction-
gives you proven fighting additive, helps save >
P on. gasoline. :
The final test of a motor oil Havolineis
comes under actual driving dieseltested.
conditions. Havoline Supreme  Ifvou ownadiesel, we \§
has proven it delivers the have good news. Havoline

kind of protection neededin ~ 10W-30 has the API-SF/CC
rating required by most
t:ng:nes like yours. And it’s
[]JI'OVEH in punishing
-powered taxis.

|y p—




INTRODUCING THE
BENGHTOP WORKSHOP

It's a whole new idea in power a little more monay. dowel pinning and counter boring
tools from Shopcraft® All the pre- Shopcratt tools are tough, re- Wood Lathe With variable speed to
cision of stationary tools. Fora markably easy to use and they fit help you shape, sand and turn
whole lot less. right on your workbench, beautifully.

In fact, Shopcraft BenchTop . —  10-Inch Band Saw So you can do 4-inch Belt Sander The power you
Tool prices start where quality ! precise mitering and intricate need for satin smooth finishes
portables leave off. So you get | cutting with ease. without hand sandin?.

a lot more capability for just = = ¥ & Yo-Inch Drill Presses Give 5 & B-Inch Grinders To keep your
- you the precision you need for tools sharp and trua.

= Look for the remarkable

. e - P s BenchTop Workshop at your local
@ F - ¥
f 8. N T “j hardware or home center, Or call
1 Y n L ; | | us at 314-634-4040 for the
vl g8 I | name of the nearest dealer

and a free color brochure.
The BenchTop

Workshop. Big

tool capability at

little tool prices.

Only from

SHOPGRAF Y

BENCHTOP TOOLS

BenchMark Tool Company
Jefferson Eit}". Missourn 65101 € 1947 BenchiMark ool Company USA




CAPTURE THE STARS ON FILM
{Conimued from page 84|

second shutter speed at F/8 with a
400 ASA-speed film. A half-moon
requires an exposure four times
longer—%a second. Though the
moon is in motion, relative to the
Earth, exposure times are short
enough to produce a sharp image.

But if vou want to get photos that
take wyou right into the moon's
craters, mountains and valleys, you
will need much higher power—and
that calls for a telescope with a
motor drive (see Hackyard Voyage
To The Stars on page 86 for more on
what these drives do).

The sun

Extreme caution must be exer-
cised in any solar photography. Be
sure to use special filters to prevent
blindness or camera damage. A be-
ginner should seek expert help.

A solar eclipse iz often regarded as
one of nature's grandest spectacles.
The next major eclipse will oceur in
IndonesiaonJune 11, 1983. (If you're
interested in seeing or photograph-
ing it—with expert guidance—you
ean write to Sciencefaction Expedi-
tions, Dept. PM, 3 East 5d4th 5t., New
York, N.Y. 10022.)

The planets

Planets are such tiny objects, as
they appear in the sky, that a tele-
scope is an absolute necessity for
photographing them with any sort
of detail. Venus, Mars, Jupiter and
Saturn are within the grasp of pma-
teurs with conventional equip-
ment—the others are too far away,
too small or both.

The technique (which can also be
used for high-powered lunar photog-
raphy) is simple, but demanding—
it’s called “eyvepiece projection.”

The lens is removed from the cam-
era. The camera is held in a light-
tight sleeve above the telescope’s
evepiece. [n effect, the telescope and
eyepiece become the camera’s lens.

Exposure times range from a frac-
tion of a second te a few seconds.
Start with 4 second and photograph
in steps to 10 seconds. But expect a
high failure rate, Be happy with
even one perfeet photo out of 36,
Yibrations in the mount or motor
drive, slight misalignments, atmo-
spheric disturbances—all these
variables will be challenging to over-
come.,

Surprisingly. some of the best pho-
tos of this type have been taken in
metropolitan areas under smoggy
conditions., City lights don't affect
short exposures and, because of
inversion lavers, smog may mean a
steady shy.

Comets

It is only rarely that a comet
appears that can be seen in the sky
without a telescope (Halley's Comet
in late 1985, for example). Then a
camera and tripod—with the star
platform described here—will be
enough to capture the image with
anly a 45-second exposure.

Faint comets, however, require
longer exposures. The camera may
be mounted piggvback on a tele.
scope, as detailed below,

Galaxies, nebulae, globular clus-
ters and other heavenly phenomena
require patience, skill—and a cer-
tain amount of equipment.

With a telescope, high power and
detail are both available. A é-inch
telescope, for example, has a focal
length of 48 inches or 1,200 mm, if it's
one of the popular F/8 variety. This
focal length makes such a telescope
a superpowerful “leng lens.”

There are two wars of using such a
telescope with a camera. The first is
called piggybacking. Most tele-
scopes have an optional mount that
lets them serve as a driving mecha-
nism for a camera which is mounted
on their tube. The mass of the tele-
seope will support a camera’s heavy
telephoto lens.

But most camera lenses can't use
the actual telescope as a lens.
Instead, they use a method, called
“prime foeus,"” in which the camera
is attached to the telescope through
the eyepiece tube. (In zome tele-
scopes, it may be necessary Lo move
the mirror: instructions are usually
included with the telescope.)

Either method requires that the
telescope be guided. This is because
deep-sky photos can take as long as
two hours to expose. Even the best
motor drives have some movement
error which can smear the image.
An eyepiece with an illuminated
cross hair is used along with elec-
tronic or manual slow-motion guid-
ance to stop the motor drive from
wandering.

Long exposures can make film
behave strangely. Color balance
goes out of whack and the emulsion
stops recording the image. To mini-
mize this problem, film is often
treated in one of two ways. One
method waes a “eold camera™ which
keeps film at low temperatures—
but this is quite expensive.

A recent discovery is called hyper-
sensitization. You ran get at-home
kits to treat film or buy already sen-
sitized film.

Final hints
Process yvour film normally, and do
not "push” the development, And be
certain that the first and last photos
(Pladze b lo page 170)
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BELT-EASE®
BELT
DRESSING

Long lasting. crysial
clear, clean belt
dressing gives éxtra
fraction and life to
automative V-belis
and all drive balts on
appliances, blowars,
snowmobiles, and
power agquipment.
5.5-0z. aerosol.
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LOCK-EASE®

GRAPHITED
LOCK FLUID

Keaps all locks work-
ing smoothly year
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3.5-0z. aerosal with
snorkal; 3.4 oz. can.
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LITHIUM
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LOOKS
HARD...

.. DUt it's
really
easy!
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IN SIMULATED STERED!
TELEDAPTER" easily connects 1o any TV
and plugs Info the Aux., Tape, or Tuner inpul
of any slareo amplifier. (TY and sterec can be
any distance aparl) All TV programa will
come lhrough your sterec amplifier and
even Video Tepe, or Cable TV
sheows, Cuality electronic circullry assures

CAPTURE THE STARS ON FILM

camaect 10 to 50,000 OHM impedence
matching, fod tull 50 ta 15,000 HZ frequency
response. The malrix circultry actually pro-
vidas two channels of simulated stereo, Total
chassis |solation means pratection for both
your stereo and TY, TELEDAPTER® |5 also
great for using Sterso headphones and taping
TY programs, Complete with Instructions,
and TWO YEAR WAHHANTY. 15 day trial or
money back if dissatisfied.

The TE-200 Teledapter
=--nlu| nnly ssg.g-lj :;‘ﬂ::mp.“‘ir=
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(Continued from paga 168)

on a roll are of "normal" subjects
{people or places). Otherwise, a lab
technician may have difficulty in
figuring where your frames begin
and end. What a disaster it would be
to have a constellation shot split in
half and returned mounted as two
slides!

Bracket vour shots extensively for
short exposure work. And make cer-
tain vou try constellation, comet and

deep-sky photography only on moon-
less nights and away from eity
lights,

You might also buy a copy of
Kodak's Astrophotography Bagies,
It's 45 cents from vour dealer or di-
rect from Eastman Kodak Co., Dept.
454, Rochester, N.Y. 14650,

Astrophotography is one of the
most rewarding facets of a truly
heavenly hobby. ]

ere’s a simple-to-build Star Plattorm that
will enable your camera 10 follow the
apparent motion of the heavens. A special
motor which turns at one revolution per day
lets you use long exposures (45 seconds on
fasgt color film for constellations, around three
minutes for deap-sky objects) without images
streaking.

Construction

Drill two “e-in, holes in the tee plale, as
shown on templale, Band the plate wilh thrae
80" bends. as shown. Solder a e-20 nut over

Platform mounts
directly on the
tripod. Pan head
s positioned so
that the shaft of
the motor points
to the North Star,
Camera attaches
1o shaft with ball
and socket mounl.

the hole {inside the tends) using one of the
Y20 brass bolts 10 hold it in position.

To mount tha motor, hacksaw the head off
8 Ye-20 baltl which will leave approximately a
%e-in. shank. Holding the shank in a vise, drill
a Yw-in, pilot hole through shank's length and
then a Y-in. hole. Sandpaper the molor's
shalt to clean it and place this threaded
shank over it before seidering it in place at tha
top of the motor shark, Strip a2 small amount
of insuiation from the molor's two wires and
solder a lamp-cord exlension 1o them (wrap
with insulating tape). Knol a sirain relist fol-
lowing the splice. Place the molor “inside”
the three 30° bends and lasten with the two
%w-in. maching screws and nuls. Push the

BUILD A STAR PLATFORM

cord through the plate hole: connedct & plug.

Loosely screw the second Y-20 nut down
the motor shalt (over the threadad shank).
Tighten the nut against the mounl.

With a siurdy iripod, fecus your camera on
tha North Star and lock tripod's pan-head
adjusiment. Remove the camera and attach
the Star Platform to tripod (the motor's axis
will now point to the Morth Star) by threading
trippd's screw into soldered nui Gently
attach your camera on & ball and sockel
mount {see parts list) to the platform—do ot
force motor gears counterclockwise (as seen
from shaft side} or they'll strip. Tighten ball
and socket satscrew if 50 equipped.

Plug in platlorm molor once you've posi-
tioned camera lo pholograph any object in
the night sky. Don'l expect to sea the moior
move, since it is very slow.—A.L

PARTS LIST—STAR PLATFORM

Yia-20 brass boll, &t least V= in, long

V-2 brass nut (2}

Bag-in. machine Screws and nuts. 3a n, long (2)

5 Bap, fiat e plate (Staniey Mo, 985-22 or equivalent)

Bail a1 pocks] camera mount

Two-pronged slecirical plug

Synchvoncus geared molar (showd um one FevokiBon per
dary and have VB-in 3. = 38-in-langth shall. This modor
s 512 postpaid from Crtanon Sciontric instrumants. 520
Omicwood Ave., Dept. P, West Hartiord, Conn, 08110

b w5 T-PLATE
STAMNLEY NO: 095-1/2
CENTER
B0Y BEMD  LINE 802 BEND
3 ! .
-.-1,1.'..51.'-..4I '-.....1.1-4--...
@ : o) i ®
I .I' 1
16/16"
[S/f. ~ | arvEn &
N BENDIN
907 BE (@_| soiper 1420
b - NUT OVER
' EXISTING
fa HOLE
’_:“_1

WaTES HOLES MARKED “X*
EXIST IN' PLATE
AS PURCHASED
ALL THREE 40° BENDS
ARE IMN SAME DIRECTION
AND MAY BE MADE 14 &
WVISE USING A HAMMER

The text detalils how 1o use a template
{above) to drill and bend a flat tee plate,




Home building, maintenance, and repair . . . 150,95 -ELE%FHC

. energy conservation, hobbies, and more! R | QTR

The HOW-T0 BOOK CLUB shows you List S18.05 IRELCLAM
hundreds of ways to do-it-yourself 1 :
. . . and save money too!

Select 6 exceptional books
for Oﬂl}' $2_9_5 (values to $132.85)

Join Now, Get a Work Apron FREE!
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Heavy-duty work apron
free when you join!
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7 very good reasons ttry i
o peneen ™ |1 7, HOW-I0 BOOK CLUB

i
| i
Blue Ridge Summit, PA 17214 i Blue Ridge Summit, PA 17214 s
« Reduced Member Prices. Save up to 75% on books sure to I Please accept my membership in How-To Book Club and I
incresse your know-how send the 6 volumes circled below, plus my free work apron. [
= Satisfaction Guaranteed. All books returnable within 10 I understand the cost of the books selected is $2.85 (plus ]
davy without oblizatton i shl ping /handling). If not satisfied, | may return the books i
. Iﬂ’:h News llu;lllﬁm All about current selections—mains n ten days without obligation and have my member-
alternates, extras —plus bonus offers. Comes 13 times a yaa.; | shlp cancelled. 1 agree to purchase 4 or more books &t re- 1
with dozens of up-to-the-minute titles you can pick from l duced Clui:i mclis r":l':ﬂ“ng the next 12 months, and may ||
« "Aytomatic Order". Do nothing, and the Main selection | EEEHELY N TARe (]
will be shipped automatically! But . . . if you want an Alter- I 1105 1159 1172 1173 1178 1204 1227 1244
nate selection—or no books at all —we'll follow the instruc- 1279 1281 1285 1287 1307 1315 1316 1320 l
tln;!is you give on the reply form provided with every News I 1321 1328 1336 1348 1350 1365 1371 B434 I
Bulletin
- Continuing Benefits. Get a Dividend Certificate with every I Neme Phone d
book purchased after fulfilling membership obligation, and I Address I
qualify for discounts on many other volumes l . ]
= Bonus Specials. Take advantage of sales, events, and City
added-value promotions ' Stals 2 I
v Ex nu,r . All books are first-rate publisher’s l = l
editions, filled with useful, up-to-the-minute info l [Valid for new mambers ooly. Forrign and Canads add 20%) Ph-BaZ l




BACK-YARD VOYAGE TO THE STARS

bit wobbly and the scope wasn't as
aasy to use az the C-80, The Dyna-
seope RVE, however, made by the
same company, was a pgreat buy
among Newtonianz at $299,

The ather four scopes are made by
Edmund Scientific, an amateur sci-
ence mail-order house that provides
a great range of products. The 6-inch
Edmund gave us excellent views of
the planetary surfaces. Standing on
the steadiest of mountings, it wds
one of the easiest telbscopes to
assemnble. You might wince at the
3479 price tag, but it wasn't cut of
line for the opties.

Big mirrors, big light

The other Edmunds were less
spectacular viewing instruments,
largely because their mirrors are
lesa than 5 inches across. The larger
the mirror, the better the scope. A
4-inch scope collects 16 times the
light of o l-inch model, meaning dis-
tant objects will be 16 times bright-
er.

Large mirrors also have better
resolving power—they are better at
gplitting binary (dduble) or triple
stars, and they provide much more
detail of planetary surfaces,

(Comtmyed from page 88,

While the three other Edmund
seopes provide less mirror than the
leader, they have many features to
recommend them tb the beginner,
All three are lightweight and need
little or no assembly,

The 2001, Edmund's rhost popular
device, iz a perfect field telescope for
the novice. Shaped like » basketball,
it comes with a carrying strap and
weighs 10 pounds complete, [t8 4%
inch mirror is ample for starters.
The 2001, gimilar to a Newtonian in
design, is a “rich-field" telescope.
This means it can show a wider field
than other scope:, Of course, this
cbmes at some sacrifice of detail, The
2001, for instance, gave us 8 view of
Jupiter comparable to a good set of
bincculars. Yet it ghive us brilliant
views of wide-ares wonders, such as
the “seten” stars of the Pleiades
constellation, which resolve into
scores of luminous star clusters,

The Edmund F10, which alsohasa
Ave-ineh mirror, has features that
the less expensive 2001 doesn't, such
as a large, sturdy tripod dnd a long-
focal length for sharp magnifica-
tion.

Among the smaller scopes, the
Edmund F&, with a 3-inch mirror, i3

& bargain at $159. Its short focal-
length ratio of £/8 made distant stars
quite bright. The focal-length ratio
expresses the mirror size divided by
the distance to the eyepiece. With
this /6 scope, then, the distance
from the mirror to the focus point is
two inches. Short focal lengths pro-
vide brighter images and wider
fields of view.

Magnification’s no big thing

Many a beginner has been taken
in by claims of very high magnifica-
tion. But in astronomy, magnifica-
tion is relatively unimportant. In
fact, there is such a thing ms too
much magnification. The lens placed
in the eyvepiece magnifies whatever
the mirror is reflecting. To step up
the size of the image, however, the
lehs spreads out the collected light
over a larger area. Thus, the object,
while growing larger in your field of
view, alzo grows dimmer,

With stars, nebulae and tiny plan-
etary moons, magnification beyond
a certain point will blot out the
image entirely. For Newtonian and
catadioptric scopes, you should al-
law no more magnification than 0%
for each inch of mirror. Thus, a 4-
inch telescope should have no more

{(Fiaase furn o coge | 74)

NEW METAL DETECTOR

FIND GOLD, SILVER, COINS, RELICS!

U.S. PATENT NO. 4300097

New Patanted

Matal Deteclor
. finds lost and
hidden waluables! Detects thru dirt,
sand, solld rock to find all metals —
or ad|ust to screen oul junk like nalls
and foil, to pinpoint precious lems.
Find single coins up to 10 inches
deep, a bag of cdins up to 2 feet
deep, large objects up 10 6 feal deep!

$89.95 DELIVERED

VISA, MASTERCARD,
AMERICAN EXPRESS
CALL TOLL-FREE 1-800-351-2274
{Texas collect 1-915-583-1115)
OR SEND CHECK OR MONEY ORDER
IMMEDIATE SHIPMENT

* Quality Construction

5 Year Unconditional Guarantee

Adjustable Aluminum Stem

Large View Master Meter
Cleartone Loudspeaker

Waterproof Searchloop

Easy to Use

TECHNA,INC., 11800 Montana El Paso, Tx 79936
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Return within 30 days
for full refund if not satisfied




As you can see you can have a lot
of fun in your Volkswagen Pickup.

Or if you unload the fun?

You can have 1,000 pounds of
olmost amything in your Volkswagen
Pickup.

Because we built it with a sturdy
vnitized body surrounding a tough

Loads of fun.

double-walled bed.

But with all that heft can it still be
fun to drive?

Yes.

You see we also built it with fromt-
wheel drive, independent MacPher-
son front struts, and a dual diagonal
braking system.

O T VUSR] N O AR YA,

Not to mention VW's fuel-injected
overheod cam engine that can take
this pickup from 0 to 50 in just 8.8
seconds.

Which means on top of every-
thing else it gives you something you
usually don't get in a pickup.

Pickup.

Nothing else is a \blkswugen.




THE BIG, NEW HEATHKIT

Send for Your
Heathkit Catalog Today
v"‘

| MAILTO: eath Company,Dept.017.002 |
| Benion Harbor, Wi 439022 i
| O Piease send me your Fall Catalog. |
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BACK-YARD VOYAGE TO THE STARS
{Coptinued from page 172)

than 200x magnification. The excep-
tion is the rich-field scope, which
shouldn't have magnification of
more than 10x per inech, unless
you're willing to sacrifice that wide
field of view for a clear picture of one
object.

All the telescopes we tested came
with at least one excellent eyepiece.
Edmund packs only one eyepiece
with each scope. Company president
Robert M. Edmund told us: “Gener-
ally, when companies pack more
than one eyepiece, you're paying for
frills you may not want. And those
extra pieces are figured into your
instrument’s price.” Although all
the extralenses packed with our test
scopes were useful, Edmund iz cor-
rect about the extras adding unnec-
cessary cost.

All the tested scopes, except the
Edmund 2001 and F86, came with
clock drives. These motors rotate
the telescope automatically and im-
perceptibly to let you follow a specif-
ic heavenly body as the Earth ro-
tates away from it.

Another feature of crucial impor-
tance in the better telescopes is set-
ting circles. To find a heavenly body,
vou refer to a star atlas, a map that
uses coordinates of right ascension
(similar to longitude), and declina-
tion (similar to latitude). Good set-
tingcircles should be clearly marked
with right ascension and deelination
coordinates. The Celestron, Dyna-
max, Dynascope and Edmund pedes-
tal mounts had excellent setting cir-
cles,

Free looks first

Before you go hunting for a tele-
scope, find the nearest amateur
astronomers’ society. There's at
least one in every state, and if you
can't find a listing in the phone book,
call the astronomy department of
any nearby university. All astro-
nomical societies have monthly star-
gazing parties to which the unini-
tiated are invited.

This summer promises a lot of
interesting viewing. There are af-
ter-midnight meteor showers in
June and late July into early August
that vou'll be able to see with the
naked eye. But onJuly 6, you'll want
at least a good set of field glasses, or,
even better, a good telescopetosesn
total eclipse of the moon, which will
be visible throughout the continen-
tal United States. When the Earth
comes between the sun and the
moon, the mountains and valleys of
the lunar surface resolve in your
lens with a elarity you'll never for-
get. ™




Tuﬂave Hnne*v—-ﬁtv and State
officials know it saves money

rather than cost money to use o,
engine and transmission oil coolers. &

Heat — Your

Car's Greatest Enemy.
Today's down sized cars run
hotter due to emission con- ;
trols, smaller engines and higher .4
RPMs. Heat problems develop when

YOU Carry extra passengers...extra
baggage. . .drive in stop-and-gotraffic. . .

drive on [ce or snow . .. drive in hot tem-
peratures . . . climb steep grades . .. and do towing,

Over 11 Million Transmissions Falled
Last Year.® 9 out of 10 were caused by
overheating.

Low Cost Protection. You wouldn't think of
owning a home without insurance and yet the risk
of burming up your car’s transmission and engine is
greater. Repairs can run as high as S600-51500.
You can buy transmission and engine insurance by
installing a Hayden Oil Cooler for as little as $34.95.

*Courtesy ATRA

_POI.lCE CARS DON'T PULL

Quick, Do-it-Yourseif Instal-
lation. If you can change the oil in
your car, you can make the in-
stailatinn yourself in a half hour
using Hayden's patented Quik-
Mount and Quick Connect.
Complete illustrated installation
Jinstructions come packaged with
every oil cooler.

Beat The Heat. Free Offer.

Purchase any Hayden Trans-Cooler™

or Duo-Cool™ at your local auto parts

store, automotive chain store, RV dealer or

repair shop and receive a Trans-Lite™ Hi-Temp

Wwarning System absolutely FREE (519.95 value,
Offer ends Sept. 1, 19821

5
: Limited Offer** g = I
I Furchase a Trans-Lite direct from S I
|  Havden for only $16.95 prepaid. Im {
| Name |
| Address |
' |
| I

City State Zip
* =Offer gxpires December 31, 1582 CA resdents 300 6% sabet Tax

S HLAVIDEN .

1531 Pomona Road, P.O. Box B48, Corona, CA 91720




n 1 WOODWORKING

MACHINE

SAVE $251. Today

Special ofler good Wy the 30t of the monif.
OMLY 5 099

CALL NOWII (1-B00) 421-2487

Toll Free information
in Calitornia call coliect (213) B48-0781

I'_:_-q_
& JOINTER BOTOR
18" G Raw D.'UI-LT AS AN INDUSTRIAL MACHINE
MAIL NOWII ONE PLACE FOR ALL YOUR NEEDS . ..
Owvisa O MASTERCARD O MOMNEY ORDER
I--------------------------1#
"I’GUR NHME I-1. w:
ADDRESS ] MASTER WOODCRAFT CO.
] Div. of Amarican Machinge Co.
CITY STATE ZIP 800 SPRUCE LAKE DRIVE = P.O. BOX 888
] HARBOR CITY (Loa Angelea), CA 80710
PHOME { ] BEST TIME TO CALL [ | Dealemship Available
|
Burglar-Fire Protection
3-Wheeling to independence! | | MV AGNA-LUX e ——
* Our catolog wows how  ingiell your own
i call W\ MULTI-PURPOSE sl s e s ot 1445
c 1-800-257-7955 MAGNIFIER
f-aj for Free N
Catalog &

Dea Ramd Gperation —Rear Bitisreatial Brive
CYCLE-CHAIR, the NEW ALUMINUM ELEC-
TRIC BIKE thal Is oifferent and safer It's so | | ok . Mo
easy to handle, you control on. off, forward, ' amywhese of comes with an oplional
reverse, speed, steering, and braking with | talvle base. Excellent for hobbies,
just OME HAND! L %H‘_f of banch work
Use CYCLE-GHAIR indoors as well a3 out- | in the w hare vigw-
doors, Share your bike with a friend, travel lo \ ing details requires magnification,
the store, or take it to the bank. Be indepen- L Flexible am movement permits
dent on F:e Cadillac of :?I-w?ulrr& tt? iow Iree use of hands. Made in US4,
cenler of gravity and all-aluminum frama A "
makes CYCLE-CHAIR the lightest, strongest, FLIy * 34" dia. 3diopter lens
safest 3-wheeler on the market today. Costs vl « 40 watt, A15 bulb ncluded
m!gepen nies to recharge at home. - + Full ong year wamanty
nd for free booklet and special offer on - only $39.96 plus $4 Shipping
CYCLE-CHAIR, PEDALPOWER electric bike v ;
motors and pedal tricycles or call toll-free L Optional table base plate $13.00
1-BO0-257-7955, In N.J_ BOO-232-6550. Fosiage Incld.. Shipped separataly.
30 Day Trial - llun“r Back Guarantee Allewer 7 10 10 days dodivery
GENERAL Depl. 689 Mail to: Hampton Marketing Corp.
591 Mantua Bivd. , Sewell, M:ew Jersey 08080 54 Commerce Or. Famingdale, NY 11735

— Maney Back Guarantes—
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GAS $SAVER

Time tested easy lo install
15%-40% increasa in MPG & Performance
"l Preheat & Expand your

g Gmes For s1d. adj. gas carb,
i‘i""“—*-"’:" ORDER NOW

LI State present MPG on
ﬁ:‘?ﬁ —If=  order lor proper size.
M‘H * i L mmhﬁ_
Mum 19145 SW Brogkiawn Pi
b Ciont, Criack o Money Onaee | A0, Urogon 87005

i AL =" Gas sately.

?Hli TRAILER KIT
16, For personal Use or Resaie. Heavy duty
3 slem| pracul, T b
axlen Guararmsed. Haul
hﬂ'ﬁ' (=14 Iracior,
rra-;h': ale Goad
! q mgngy-—Full or Part
' Time, kits & tradad

parts S lor frices

TRAILER MAKER 121li MNo. Jefferson

Bldy. C M1, Plessant, Texay T3455 Ph, 214/572-5002 |
MAGNET SCREWDRIVER

—
T
Fits in Packel Enclose 1.50 plus 25 postage to:
upco
Box 147, Dept. P
Towanda, Il B17TE




WORTH WRITING FOR

LOCKING FOR IDEAS ON OUTDOOR LIVING, GARDENING, LAWN CARE AND
THE HOME? CHECK THESE LISTINGS. THEN USE THE COUPCM BELOW.

566 EASY LAWN AND GARDEN CARE

Caring for your lawn and garden need not be difficult according to Wheel
Horse: All it takes are the right tools for the job. 2(0-page mu%‘zi.m' illus-
trates their full-range of lawn and garden tractors and the jobs they do.
Free

567 BACKYARD BEAUTIES

A series of do-it-yourself backvard projects are described and illustrated
in a new brochure from Koppers Company. Contains drawings and con-
structinn details for a picnic table, lounge chair, garden garebo, sorage
shed, sun trellis and more. $1.00

568 FOR A CLEAN SWEEP

Poluriz Yac-Sweep, America's best-selling automatic pool cleaner, offers a
copy of Nancy P. Broning s “Swimming for Fitness,” & copy of the inde-
pendent laboratory test repart on Polaris, a general information brochare
and 550 trade-up information. Free

569 THE GRASS IS ALWAYS GREEMER

Lawn Care, edited by Scott, the lawn and garden people, contains sea-
sonal cheeklists, how-to articles and the latest information on lawn and
garden care, Now in its yeur, a Zovear subscription to this colorful
publication is available . . . Free

570 BUG OFFI

Wew Muskol brochure provides complete infurmation ahout the original
“full strength - DEET insect repellent, Gives vou up to 10 hours effec-
tive protection against mosquitoes, black fies, chiggers, Ueks and gnats.
Free

671 THE TELLING OF THE TILLING

Complete information describes the uses and features of the
Masport Home Gardener® tiller. Combines lightweight design. versa-
tility and manewverability to handle all vour gardening chores. $1.00

572 BE A STAR BUILDER

Countrvside General Store offers an information package about its STAR
*PLATE building method. Construct a gendesic design mini-dome that
can be used as o greenhouse, gazebo, garden shed, or any of 2 doven other
uses, Free

573 QUICK AND EASY HOUSE PAINTING

An informative new brochure from Wagner identifies comman painting
problems and the correct solutions. Topics discussed in the [6-page,
illustrated brochure include surface preparation techniques, safety tips,
patnt selection advice and other hints. Free

574 WOOD APPRECIATION

Wood respects, wood reflects. Booklet describes tips on finishing and
refinishing interar and exterior wood finishes. Color chart and pame of
nearest dealer are also provided, From Minwas, Free

575 IDEAS SET IN CONCRETE

Transform vour vard into an outdoor entertanment area in just a lew
summer weekends. Sakrete Cement gives vou !lE‘p—IJT-ﬁli':p instruction
for 15 different projects in this [G-page hooklet. 75¢

576 FEEL STROMGER, WORK LONGER

Dri- Dek® is an interlocking, ving] Roor tile that forms a light, portable
surface. Soothes the aches, l.'m'm, and discomfort of standing. Amd, with
sin colors to choose from, adds good looks as well as safety to vour shop
Sample and brochure from Kendall Plastics. Free

577 THE FIREPLACE THAT CAME IN FROM THE COLD

Majestic would lke you to know that its Warm Majic™ fireplace has been
rated 41-43% effivient by the Wood Heating Alliance. Two brochures
offer full-color perdormance report and do-it-yvourself installation planner,
including chimney system. $1.00

578 RESILIENT FLODRING

24- illustrated booklet gives helpful advice on shopping for modern
vinyl Aoor. Information on no-wax surfaces, coshioning, installation and
upkeep. Flus, how to degonrate and important questions to ask the sales-
person, From Armstrong Free

579 MAKING A REAL ENTRANCE

A Therma-Tru replacement door system can give vour house a whole new
lowk. In addition to scquiring an eye-catching “entrance” vou can achieve
energy savings and more security. d-color, illustrated brochore. Free

580 THE RENOVATOR'S INNOVATIONS

H-page color catalog of hard-to-find hardware, plumbing and lighting
products that will add a distinctive towch to your home, Most are made of
solid brass. wrought iron. oak or porcelain. Many are authentic repro-
ductions - . all newly made. From The Reaovator's Supply. $2.0

581 MAKING THE MOST OF SPACE

Comnpact range-sink-refrigerator comlinations o solve vour space prob-
lems. King Refrigerator offers an illustrated catalog describing its kitchen
units. Free

582 HERE'S INEXPENSIVE LUXURY

Complete ThermaSol Health Spa fits into the same space as 4 standard
size bathtul., Includes & combination bath and whirlpoal tuls, steam bath
and shower enclosed with acrvlic walls, coilings a.rﬂ:linp: glass doors.
ustrated brochure, S2.00

583 SUPER POWER

The Fox Super Shopis a 111|rlli-I1mr1um power tool, Seven basic wood and
metal functions, including table saw, dise sander and wood lathe. Oper-
ator's manual illustrates each function and it many features. 50e

584 POWER WHEELS

Bike Maotor and Go-Kart catalog offers disoomnt prices on fuel effcient
fromt and rear bike motors. Complete Go-Kart and mini-hikes and parts to
build vour own kart, From Sorthern Hydraulios, $1.00

585 TOOL CHEST FOR A MASTER

Compact tool chest looks like ¢ museum showpiece, but is durable
enough for a professional. For handling ease, it's actually two boxes with
well-organized hand tool compartments that allow easy jocess, Complete
pt;;ns. including handy dolly, from POPULAR MECHANICS Project
Library, 84.73

Popular Mechanics 682
Box 1718, Sandusky, Ohlo 44870

Fnane sae thal | recane fhe dems Chacked beoe

[ 566 O 570 O s74

(]
[l 567 $1.00 O 571 $1.00 1 575 75¢ O 579
[ 568 0 §72 1 576 ] 580 $2.00
[ 569 0573 1 577 $1.00 1 581

Maire {Paass Prnty

This Coupon Expires August 31, 1882

EI ;:g %ﬂﬂ Tolal money for priced items $
D 584 %1.00 Service Charge § ——9H0..50
! 585 $4.75 Total money enclosed &

Total iems requested

Addrmss

Tigrauny

Slate Zyp Coickir

(Pimase send Cash, Check or money OFder Mads oo 12 POPULAR MECHAMICS Mo stamps. peasa |

Mote: Popular Mechanics processes

uests for the above information and forwards these

uirkes to the organization making

your
the offer. Each company mails the material directly. Your order will be on its way to you within 80 days.
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PLUS THE “GOLD BOX” TV BONUS!

if you join the Club now and agree 1o buy 8 more selections (@t regular Club prices) in the coming 3 years
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# nol available in reel lapes

Yes, jus! laks 5 look 8! the supersiars snd
supar hits that the Columbia Record & Tape
Club now offars. To get any 11 of these rec-
ords or tapes right away, simply fill in and
mail the applcation together wath your
chack or mongy order for $1.86 as paymeant
ithat's 1€ for your first 11 sslections. plus
$1.85 to cowver shippming and handling] In
exchange, you agree o buy B more tapes or
records (& reguiar Club prices) in the next
three years—and you may cancel your
mambarship al any time atter dong so
How the Club cperates: every four weeks
{13 times a year} you ll recenve the Clubs
music magazine, which describes the Se-
lection of the Manth for gach musical inter-
esi.. plus hundreds of alternates from
avery feld of muso In addition, up 1o Six
limeas a yedar you méy receive olfers of Spe-
cial Selections, usually at 3 discount oM
tagular Club piices. tof a tolal of ub to 18
buying opporiunilgs

It wou wish to receive the Selection of the
Month or the Special Seleclion, you nesd
do nothorg — 1 will Be shipped automati-
cally I you praler an Sernats seloction oF

'I'.I.l}\"ﬂl.ﬂ PICK
e e -
=i s e
1T ey Barsih taps e b eme
e - ot
Hole: Al appitcations are subpect bo revies; Columbla

nrhwaitatile on mecords and Cassefes onty

o &t all, NIk in-the response catd dlways
proveded and mail it by the date specilied
You will always have a1 loas! 10days 10 make
YOUF decision I yOu ever recoive any Se-
lection wilhoul havirkg had at least 10 days
1o decide. you may relurn il al our expense
The fapes and reCords you oroel during
wour membership will be biked # reguiar
Club prices. which currently are $7.98 1o
$0 98 — plug shipping and Randling {Mulli-
phe-unit sats and Double Selections may be
somewhat highec) And f you decige 10
continue 85 8 member aler completing
your enrollment agreament, you Il be aligs
bl 1o Gur Money-saving Donus plan
10-Day Frea Trial: we |l send detz2ils of the
Club's operation with your infroduciory
shiprmeent I you are nod salistiod lor anmy
reason whalsoever, just return avaryihing
within 10 days Tor 8 full refund and youw will
howa no Turthisr obligaton, Soaot now!

Speclal Start-Your-Membarship-Now Offer:
YOU My AI50 ChOOSE your Trst sebecton right
riow—and we'll geve It 1o you for at lesst 50% off
regular Club peices {only $3.99). Enciose pay-
ment now and you'll receive it with your 11
witroductory Selections This half-price por-
chase reduces your membearship abligation
immadiataly—you'll then be required ho by just
T more seleclions (instead of 8) in the next
thrae years Just check box in application and
fillliny numiber you wanl

Hera's the “Gold Box™ you've seenon TV
={ill A In and god an exira sedecibon
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Cohumisla Record & Chub, PO. Box 1130
Terre Hauls, indiana 47811

| o enciosing chack or onder for 51,88 (thal's 18 for my 11
introduciony selections, plus §1.

tor shipping mnd hand| Phiase

acepd my AppHcabion under hm:me in. this adm}&-m:

agres to buy 8 more tapes mwnmrdlat ragular Club prices) in the
naxt 3 years—and may cancal Ip &nylime after dodng sa

Wrile in numbers I
ol 11 pelections

Sigred vy slecBona in this type of reconding (check one) I
[ B-Track Cartridges [ Cassettes [ Resl Tapes [ Records
My main musical inferest is (check onel:  K24/BJ
(Bt | & alvweiys frea fo choose from any calegoryl
CEadyListening 2 [ TesnHits7 [ Classical 1
O Country 5 (no el tapes) CJarr & (no ressd lBpes)

I M,

O W

O Mies  Front Firsh fama b Lasl M
Acddress lpl

City.

Statw Tip... .
Do You Haws & Telephone: (Check one) T ves 7 Na JOLFEE

FRag e or @oidates A AP0 FPD dbiaea Aasy Harmo foo. meiie b
dniaay of g ndbiee Giw Cbfucdeia el il byt kenoed Foem Deonin

Also send first sabacticn bot ot
et o 50% iod which | A
Ao entlosing addibona? paymgnt of £3 95
| thien niged by only T more Selectons (al
renguilar Chul preces] o e fex three yoars
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NOW! Get in on the PROFITS in

parsaayy? [PM LOOKS AT
st wme A PORTABLE BLOWER

Mo doubt shoul & . . as & small enwi'le :
;-m. o Can cash in on the huge de- ~
for quakfied men in ong ol #5=

lmami 5 fasbes) growing Idusinies.
You'H b able 1o command fop houdly rates ™
of trom $30.00 to $15.00 per hour — an
thal's jusl for dabor

YV i

!ba! businass wiiting lor

L] 888 Emall Esginex Ara In Uze ‘Mqr

Thiat's the official cound fram the Engine Service Assn, . and

ene-million new engines are being Duill each month. With

tully accredited w Irganing. you can s00n have [he
il and knowledpe 10 make 1op MmOney Senvicing These

hm-wmmmmﬂﬂt Engin
A Y{RJRE TO REEP Alt gl e Eatean Dol ‘l"’!""

WO EXPERIEMCE NECESEARYI
Yau dan’t need 10 e 3 Do mechanic' or have any prior
wxperience. Lessons aoe fully dlustrated . S0 ClEar yoo
can’t go wrong, &nd wih gur famous ‘learn-by-doing’
metfad wou get pracical “hands-on’ expenience

BB 1EETITUTE, mhnmm
ELMEAS OTY. MO

I vEG miily peul e Y nqlll‘l:m-;-rnn-r.uu- BOGRLET |

| i wiont atartog o e urmrwrw.nm Yo e |
lrwwruilhm!- wihar wd el i e e '_,“1
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Build Your Own Hand Crafted

*Grandfather Clock

| Sami-aspemibied o13.of cherry, walhyl, cakiar ma-
hnqm,-twym b cremle & treasuned harioom
Slop-tryp-stop plans. Wike o free 1ieaiung

Kuempel Chime Clock Works & Studio
Depe. 07 21195 M e Bivd. Excelsiorn. WM 553300

Established In 1916.

he Echo PB-200 is a portable, Sweeping gutters is a simple job with the
handheld, gas-powered blower,  portabie blower. Here, a section of pipe
Its compact size and light weight {Inset} is removed for easier handiing.

make it easy to handle. It also has
an attachable shoulder strap.

The blower's wide range of air-
stream  veloeity, from a gentle
breeze to a high-speed blast mov-
ing at about 103 mph, makes it
effective in numerous outdoor
cleanup jobs. You can use it yvear-
round for sidewalk, patio and lawn
sweeping, light snow removal from
drives and walkwavs and for re-
moving leaves and twigs from rain
THUCTJE?:E:";-T:‘E gutters. The airstream velocity is

p— controlled by a trigger throttle in

the handle. The on/off ignition Atrigger throttie snd a are on
switch is on top of the handle. the jo. A lo0p 1o 'tﬂm'*:lﬂ"

When | tried out the blower, the sach handi
engine started easily. 1t uses 20 e e Wi ot e "

-y e

:-ra:hﬂmﬁwquu-crh TR £A oL Dﬂ'ﬂ-ﬂ af l'Ea'Lllar-F:radE gas to one
e | part motor oil. The tank holds 13.5
SWISS RHMY TYPE KNIFE fluid ounces and fuel consumption

N Bl i i e is rated at 20.3 fluid ounces per

Landio. Sturdy survwal hrite hour.—Rosario Capotosto
wilh 12 Sigenigss 5ol z

Blades. per
1 W okl SPECIFICATIONS—PORTABLE BLOWER
m;i,m,ﬂf.; Model. Mo, PE-200
’f;L ] : Guasrsniesd i Dumensions (L= W=H) B2 « 19.9 = 140 =
.{ f L5 ‘."\. 4,50 ea, Dy wanght: 9.7 s

Engine type: Air-copied, Two-aioke, singhe-cylindor

".‘i "-.‘ _A i wmsclu Fuel: Pramined teo-sions fuel
\

May air speed. 196.9 1, per xéc

] bdas. git vodime; 280 cu B par ' - - ;
; Fi B e i T e The fuel tank holds enough fuel to oper-
) Marudaciurer Echo inc., Boa 578, Normirook, I 60062 ate the engine for about 40 minutes.
Wemthury Sabes B0, Box 434, 373 Magis dre !
Dept. E-5-PM

] Wesibury, M ¥ 11500
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NOW... FOR YOUR HOME. PATIO, YARD & POOL!

[)

-+ ELEECTRONIC

BUG
RILLER

1007, SAFE TO USE
NDOOR — OUTDOOR
ooks Like An Antique

Colonial Carriage Lamp

PRICE
SLASHED

$1295

KILLS MOSQUITOES, MOTHS, FLIES,

WORKS ON THE SAME |
PRINCIPLE AS UNITS {
COSTING $100 OR MORE

! GNATS; WITHOUT DANGEROUS
SPRAYS, CHEMICALS, POISONS,

OR FUMES AND INSECTICIDES!!!

Whal & pleasure it is 10 enpey oubdoor Jwng all summer lang withoul
being tormented by peshy insects! Mow you can really savor outdeor fum,
swimming, gardening, cookouts and even naps outside — free from stings
and bites! Tes, you can have the mos! wonderful summer of your life with
this new ELECTROMIC BUB WILLER. It attracts insects having phototropic
vision with an almost invisible Blue Light, Then, as they fly to these
irresistable rays, they are killed instantly on contact!

100%: SAFE TD USE!

This ELECTRONIC BUE KILLER is absolutely SAFE around children or pets
because it uses no dangerous chemicals, poistns, fumes or insecticides
Insects are killed by an Electrified Grid that uses only 3 Volts of elec-
tricity! That's aboul a5 much as a smail flashlite! Such 2 small shock
that birds, pets, children and azdults can scarcely feel it — yet it Kills
every insect on contact — INSTANTLY! Lest than 3 pennies keep il going
all day and night — indoers or ootside! This new model bs made of rugged,
hi-impact material, styled like & charming antigue Colonizl Carrizge Lamp
Just hang it on your patio, in the yard, around the pool or in your home
o be free of annoying insects!
TRY IT ON THIS FREE HOME TRIAL!

We'll rush this amazing ELECTROMIC BUG KILLER 1o you on a 30 Day Home
Trial. It comes ready to operate — just plug into any outlet and it's in
action, See how safe it is' How it clears your garden of patio of flying

insects. You must be 100% sataisfied! Otherwize, return within 30 Days
for your money back iLest Postape & Handlingl.

Mo. 4855—ELECTROMIC BUG KILLER $12.95 plus $1.55 for Postage & Han
diing. SPECIAL: Two for 524.00 plus $2.00 Postage & Handling. Three for
ory 53500 ples $2.25 Postage & Handling. W.Y.5. Residents must add
Sales Tax

FOSTER-TRENT, INC., 2345 Bostan Post Rd., Larchmont, N.Y. 10538

FOSTER-TRENT, INC., Dept. 522-5, i
I 2345 Boston Post Rd., Larchmant, N.Y. 10538

|Ellasu RUOSH the ELECTRONIC BUG KILLERS as checked below. | must l
be completely satistied or | may relurn within 30 Days for my monmey |

back (less Postage & Handling). I

[[] OME Bug Killer — $12.85 + $1.55 Postage & Handling
lr‘_‘. TWO Bug Willers — $24.00 + $2.00 Postage & Handling I
J 1 THREE Bug Killers — $35.00 - $2.25 Postage & Handling ]
i IM.Y.5. Residents add appropriate Sales Tazl |
| Name — — -1
I Address = - = - I
I El-tj' . . - - . . I

State lip J




An Adult Hobby &

Cast Your Own
Metal Miniatures

Military, Medieval, And Chesy
Set Figures. Complete Casting
Seits And Over 100 “Did Time"
Toy Soldier Molds
Cast Il round, detaed, S4mm figures. Special offer
Complete Starter Sel, $2995 includes dectric stove,
pounng ladie, Coldstream Guard mold, work gloves,

mstal and more. (Mot recomimended for cheldren).

e e - -
[ Pesse send Compiete 5ot 57995 enciosed
D Plemner menil e méer aformahon on LEtngn

RAME
AORESS

ony L3 &
\Castings, P.0. Box 3482 Longwood, FL 32750 J

P | earn how to MAKE MONEY
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I
| “CAREER
| &=
1

|
o

WORTH AMERICAN SCHOOL OF DRAFTING, |
S0k Cospwn B Bogh. PRI Riepent Susigh, 4 RO |
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Hami Glafy Cinrtd b i b
Giogd Incorm — Profvmegial Fiese
Pewn Delasit. W3 pdluad i wed| all
Sgrmad by B [l b
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Print For Profit

Cards: stahonary oo ik
weriing: labats, hokets: D51 cands
Sncundsranks: greshing. sympalyg
prave carch: [5ga. e iy
D & Privling Busind i s,

W suppiy By Eire] dingcd Iroen
l@ciory. Easy nsinuctoms Ao
rased primling 1ke mngrawni
Flive heirme Bhop 0 LT
Send 51,00

Kalwsy

b ¢
PER 51’1"“'-“
WS ¢ DEVIC

Ga! FREE DETAILS
PO EOE XTI
TAMPA, FLA

FUMN, INEXPENSIVE, PORTABLE
EAST - M) TRAINING MEEDED
ANY MESSAGE IN MINUTES

LEARN

MEAT CUTTING

TomIR gUIERTy 1A 8 Whafl weskE 8 Tolsds
for & bnghn Bolwrs with security in be villid
oA oy . Buy pap ull-Remw johm-—
HAYE & FROFTTABLE MaRETT (sF YA
A TFims parmend plan soeilells D
eoma gieen. Job heis At
cwmn e . PR BRR

MOW lor u g sew |M-|-r“rlnmm. Mo

ol RATHEAL A LAY .

RLFTT. Dapt. 50-C. 33 M. Supsriss, Talsdo, Ohus 41804,
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fa1 makizg
Clenamental Famerede
Tecomia

Bock abour  Aluminwm
Mold:s with prices and
production trade secrels

direet from waorld’s larg-
€1 meld manufaciurer.

COMCRETE MALHIMERY COMPANY
F. 0. BOX A9 - HICRORY, M. C. 28601

Turning a scaled-
down wood rc_plica

y wife wanted to restore an old
leiren 1750) spinning wheel of
the type having a long leg and two

shorter legs. The shorter legs were

missing and had to be recon-
structed. My solution involved mak-
ing a scaled-down pattern of the
longer leg and using it as a guide Lo
turn the shorter legs. You can apply
the same technique Lo turn a scaled-
down replica or to make an enlarged
copy of any other item.

First, 1 had to calculate the re-
quired length of the missing shorter
legs, Based on similar spinning
wheels seen al museums and in
books, [ arrived at the approximate
length needed (13 in.).

Next, | made a cardboard pattern
for the missing legs in the following
manner. | took a photograph of the
larger, existing leg. Then [ used an
old magic lantern [an opagque projec-
tor will also do) to project the image
onto white cardboard taped to the
wall. When the projected image was
the exact size needed for the smaller
legs, my wife traced the shape and
cul out the pattern.

You can use this technique to
make a pattern by taking a slide of
the original item and using a shide
projector to enlarge the imapge on
the cardboard.

Next, | used the cardboard pat-
tern Lo turn the legs. Sinee a wood-
working lathe wasn't available, |
built the following setup on my met-
al lathe. First, [ measured the exact
center between the head- and tail-
stocks and made a mark there. Then
[ placed the workpiece in the lathe,
After marking the middleofa 1x2, 1
centered it across the lathe from

S
=,

@*ﬁ?ﬁm\ﬁﬁ?

1
Nl

Shoot 8 slide of the leg 10 be duplicated,
then project il the exact size needed onto
white cardboard and trace the shape.

182  POPULAR MECHANICS

The two smaller spinning-wheel legs are
scaled-down wersions of the larger leg.

headstock to tailstock (see photo,
bottom right). Shims were used to
level the 1x2, and it was taped to
prevent movement.

| thumbtacked the cardboard pat-
tern on top of the 122, directly over
the workpiece. [ ground a suitable
tool to turn the wood and tightened
it in the tool holder. | also secured in
the tool holder a length of 10-paupge
copper wire ground to a point at its
free enil. The wire was easily bent
into a Z-shape so its pointed end
touched the cardboard pattern
above the workpiece.

The rest of the job was a matter of
aetting the metal-cutting lathe at
high speed and cranking the tool in
and out along the length of the
workpiece as the pointer followed
the pattern. By making a scaled-
down pattern of the larger, existing
leg, | was able to reconstruct the two
shorter legs of my spinning wheel—
without ever having seen the origi-
nal legs.—Jfvan E. Pralf

Author, lacking a wood lathe, created the
scaled legs using his metal lathe and the
setup shown above. The culting tool is
locked in the tool holder; the templats 1o be
followed by wire is tacked fo a 1x2.




STOP WASTING FOOD, Time, Energy, Money

SAVE‘ MAKE BREAD

Total Juices”™, hot soups, all groin
cereals, flour, |n51un1 dinners, salads,
hamburgers, cakes, peonut bu"er

b bf foods, bland diets, purees, party drinks, chopped ice, freeze "ice cream.’

NOTHING away!

Now Is the time to starl saving money

and the nutrition In your food

Use patented "impact” method —not old
separation "throw-away" method.
L.S. Dept. Agriculture handbook says:

axbrecbed
juice only®
LEMONS (VIT. C) 90 mg.
ORAMNGES (VIT.C)"" 109 mg.

*=Freah, vipe Col. Volencion

Now you can gel up to the nulrients

shown above the Yila Mix way.

("Peal and everything™ is the VITA MIX® way)

SUPER 3600
STAINLESS STEEL

VITA MIX.
BREADMAKER

The easy way 10 make home made
bread — not only fresh-baked but
of fresh-ground grain with precious,
fragile vitamin oils retained for that
yummy "3-minute fresh” flavor.
Only VITA-MIX® can grind grain,
mix and knead the bread all in one
easy 3-minute oparation.”

No need for old fashioned, oversized
bowls, kettles, dough hooks or stone
grinders that clutter your kitchen
and take =0 much time

* 3 minutes for us
S minutes for you if you are new at 1

“par pownd ol fruls

“3600" VITA MIX ® makes them all INSTANTLY ...
SIMPLE AS ONE, TWO, THREE ...
. MERELY PUTF iN

L PATENTED m
ACTION DOME"®
Allows steam to escape safely
when using hot liquids! Your
3600 Juices, Freezes, and Cooks

without Burning, Scorching or
Lumping foods.

FLIP THE FULL IMPACT
LEVER

to activate patented reversin
motor. Hammer blades smas
into foods — as t revolve and
reverse — with tremendous
HEAD-ON IMPACT. Instead of
merely pushing them around
the container.

ol pnd
everything®

346 mg.
319 mg.

OPEN THE PATENTED
PRESSURIZED SPIGOT
serve Total Juice® “lce cream”™,
hot soup —over BOO recipes—
br dish, glass or by gallons. No
lifting, pouring or lid handling.
irst tima—right at the table,
Lnrga or small quantities.

Fras Recipe Book

TOTAL JUICES!
IMPACT Saivi
LEVER FREEZES!

CHECK THESE FEATURES
a ;ul 5-Year Free Parts r
eplacement WRITE TODAY! — Phone 12161 235-4840 or oulside Ohlo call TOLL FREE B00-321-2700

O U.5. Made, Nationwide Service I Alszka and Kowall call TOLL FREE nm-az'-mu L
O Self-Cleaning | W AUSH TO YOU A GLANT FOLOER ghring rous e cosmplets. neves-betors, anchusive dutal... phus WHERE TO-BUY infasmation
o &W‘Pm Motor SPEED IS m dere il Wl | b vy Thirg Exormsi b B preven! Sicweiowens dus io lack of materisls WE WiLL
DS@;& Food, Time, Money—Now! | Fill ORDERE AS THE Y ARE RECEIVED. 0.8 Wrak e hw /Bt Sorme o
(] Lisied | BEND THIS COUPOM TODAY toc
OH Du I mnm:-comm “3800" Divislon, Depl. FMCOSE2
0 265 MPH ghdu Tip Speed— | m— S

Instant head-on impact in sale, heavy, | TOUR NAME L

stainless sieel concussion chamber |
O No Other Appliance Has Vita Mix* } ADovEss

Foatures I ey STATE 1P CODE




mDE cowpiehn recewing ilem resdy for v boohus
il T Canamy Actugiad ol ciph sy it arions.

‘I"I-H.'.llﬁl.lﬂi'l LY UPDATED - 8% x11"" BOOK

and the mnlynu:mmhum Institute of Technalogy.

Major Sources * Antennas * Low Molss Amplifiers

uur BOOK i mot OVERLY TECHMICAL MUMBO JLMBO bt one ﬁu: I~ E‘TH”TE T.‘I"._ I"E
will alicws 5 beginner o understand the essential knowiedge of I

satelimte techpology. Librarkes, Colleges smd Universities workd-wide
heve purchesed our ook, Including the University of Mew Tealsnd
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= HYDRAULIC JACK REPAIRS
= Eorn Whils You Learn in Your Spare Time
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Call iﬂﬂ-ﬂu BOO-871-6633 (Il BOO-572-0444) or
Write VIF 2021 Montrose, Dept 181, Checago. 1L GO061E

CLOCK COMPONENTS

Clock Movemnentn  Babtery  Elsoing,
Urgos Crassdmacitbars, Cramll; . Wavbmipy
ter & Triple Chime, § Doy Key Winds & W,
riniister, Rim Bares. Baeneters, Metal, Rexel,
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GARAGE DOOR OPENERS

& Buy Factory Ilm: and Save
= Thousands In Use = Free Bro
# Easy Homeowner |nstaliation I
= |mmediate Shipment by UPS or PP

HELPMATE Equipmenl Co, Dept, PNEE? Baroda, M| 49101

EARN BIG COMMISSIONS

WORK FULL OR PART TIME!
Show big FREE SALES KIT festuring com-
plate lina low priced business prlnthlln;End ad
spaciaities to business people. Bulld profit-
&ble rapsat business. SLsrt now.
HATIONAL PRESS, INC.

Dept. Asz MOATH CHICAGO, ILLINGIE S0084
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WE recently tried three new
sanding products from 3M:
a sanding-file kit and two sand-
ing-wheel kits. The kitz contain
adhesive-backed strips of sandpa-
per—one each in coarse, medium
and fine grits. The line is called
Press 'n Sand. You simply press
the sandpaper on the tool and

The large 4-%-in.-dia. sanding wheel
runs cool and cuts at a fast rate.

Contours of the sanding file permit
sanding a variety of Irregular shapes.

begin work. Peel off the paper for
replacement. Extra adhesive-
backed sandpaper is also sold.

The file kit costs about $6. Its
contours make thiz tool handy for
sanding curves and angles, shap-
ing wood and plastic or cleaning
intricate surfaces.,

The large 4%-in.-dia, sanding
wheel (approximately $10) at-
taches to a portable electric drill
to strip paint and shape wood or
plastic.

A kit that contains two smaller
wheels of 1 and 2%-in. dia. ($7)
helps on close work.

The Preas 'n Sand kits are sold
in hardware and houseware
stores,— Rosario Capotosto




Check these fantastic leatures!

] :ﬁ:.upﬂr::wﬂ:wmu.
= . capacity In horizontal position
= Heavy 16-gauge steel-tabe, metal handle and frame.
* Quick release hﬂnh—ulu lock handie in place.
= Tos plate of thick 1 steel, messures 6% x 14°, ..
quickly conwerts to or {lat use.

* Solid rubber, hldl bearing, swivel casters. .. big 3" dlameler.
= Large solid rubber, sleel hub main wheels . . . 8" diameter x 15" wide.
S Hfot i IR S
L] m on.. we u A w LN
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A5 2 hang: i
'y 3 Tind-beed Zard
K5 3 dolly

Its alawn & gasden cary
{iperal swing op bash bag hokter)

INDUSTRIAL LOAD CAPACITY
HAND TRUCK & DOLLY

Save time, money, effort, damage and most of all back strain
. turm towgh jobs 1o easy ones.

The 4-wheel design and interchangeable handle allows you 10
use it vertically or horizontally . | . it's like having an extra
warkes for every job! Handymen, yardwarkers, homemakers,
olfice workers. maintenance workers and warehouse
personngl will all get a helping hand.

The UMimate Halpar!

Use it lo move furniture, shop equipment, garage tems,
trash cans, heavy TV sets, appliances, office furniture, Use i
as 3 lawn & garden cart . . . converts quickly to hold plastic
bags for leaves and trash,

Shop and Compare!

Before we invented the 4-Wheel Wonder, you'd pay nultr
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FEI"tﬂIZII'Ig and watering your lawn isn't enough.
It is very important to keep your mower blade |
sharp, too. A dull mower blade tears your grass, ™
causing the tips to turn brown, and leaving you

with an unhealthy looking lawn,

With Ali-Gator-Grit® Tool Sharpening Kit it Q‘

only cost vou 10¢ to sharpen the mower blade i
yourse!f. Qur big 7 inch size makes @ high speed grind-
er out of any make electric drill.
It's fast and easy to sharpen mower blades, hoes,
shovels, axes and all your garden tools.
One Ali-Gator-Grit® Disc can sharpen 20 mower
blades, Each kit contains 6 discs.-that's 120 sharpen-
ings-at 10¢ each, equals $12.00.

A COMPLETE TOOL SHARPENING KIT for $11.95

lAdd 51.65 for shpg & hdig  Ouinds U 5 A, add $3.10 shpg. & hatg. Ohin
Six extrs coarse ALI-GATOR-GRITY

One 7 inch size Back up Pad and One

Plus FREE BONUS Mower Blade B:

VISA or MASTERCARD customers CALL TOLL FREE

15 Day Money Back Guarantes

AI:-GAT!JIJ GI!IT

All gredht cand orders,

reiidents add 5%

. i Oin Discs,
@il Grhior (Fits all dralls)
1-800-543-7796

[Except in Alaska, Hawan & Ghiol

% waldeg taxl

he sure ta include account number B exp. date

Enjoy a roaring fire . . .
the easy way, with PM's Log Splitter!

What could be more pleasant
on a cold, cold day than the
warmth of a roaring fire. And,
you can have all the firewood
you need and save time and
money by splitting that fire-
wood yourself. POPULAR ME-
CHANICS LOG SPLITTER ex-
ets some 10,000 Ibs. of
pressure and will easily split
2 ft. lengths of maple and ash
logs 12 to 14 inches in diame-
ter. With an |-beam backbone,
double-acting hydraulic cylin-
der, control valve oil filter,
3-hp. gasoline engine and oth-
er features, youll find this

log splitter easy to build and
a fun thing to use. And, you'll
save your back from aching as
you split logs the easy way.
Have more time to enjoy the
crackling fire in your fireplace.
Use it through this year, or
start getting ready for next win-
ter, Either way, it's a very
sound investment. Send for
complete plans and step by
step instructions for just $8.95.
Send a check or mongy order
to PM Plans Library-Log Split-
er, Box 1014 Radio City Sta-
tion. N.Y. N.Y. 10101

PM LOG SPLITTER

Papular Mechancs & a publicalion of Hears! Magarnes a Division of e HEARST CORPORATION

If you're looking for ideas to save
time and money — while enjoying
what you're doing — send away for
PM’s catalog immediately,

We have plans for shop tools, boats,
storage houses, campers. Scuba
tow, ACV. log splivter, air compressor.
Smart ideas in furniture! Also
dollhouses! Projects the whole family
can enjoy,

And best of all — we offer a spedal
and unique service — photocopies of
past PM articles, What's more, we tell
you the year the projects were
published. It may be as early as a
1902 glider to a most recent 1981
solar garden shed. You'll have fun
Just browsing through the approxi-
mately 900 different plans and
projects. Youll find our GREAT
WORKSHOF series listed. Also our
SHOP MINI-COURSES. Timely
energy-saving ideas! You'll see it all
in our new POPULAR MECHANICS
PLANS AND IDEAS CATALOG.

Price 51.00

NEW
EDITION
order today?

Send Your Name and Address with
Check or Money Order to

Popular Mechanics, Box 1014,

Radio City Station, New Yorl, N.Y. 16101

Papular Mechardcs s a publication of Heassi Magazines.
& Division of THE HEARST CORPORATION



SALE! %9

Reallyamazing — Convenient, dependable, and
accurate to within seconds per year! This LCD Quartz
marvel will stick-up anywhere ... stand on a desk or
counter...and travel along with you in pocket or
purse. Lots of great features: hours, minutes, seconds,
day, date, alarm, snooze alarm, and light-up display.
Plus, a handy easel back and a FREE WALL HOLDER
for instant stick-up. Handsome, sturdy, super-
compact ... This very same clock sells in catalogs for
$26.95! Now yours for just $9.77 each ... Great Gift
Idea!

FULLY GUARANTEED

The quartz-crystal mini alarm clock runs at exactly
32.768 cycles per second — We guarantee it to be
accurate within two minutes per year, If not totally de-
lighted, simply return for full refund {except shipping
& handling). Our policy is to process all orders
promptly. Credit card orders are processed upon credit
approval. Delays notified promptly. Shipment guaran-
teed within 60 days. (Dealer inquiries welcome.)

Old Village Shop , Hanover, PA 17331

8 GREAT FEATURES:

e Hours e Minutes
e Seconds e Day
e Date » Alarm

e Snooze Alarm

o Light-up Display

PLUS Fold-0ut
Easel Back

Actual size — Just 2%1g"]

9“ "éverwheré'Alarm Clock

177

EACH
Exact Same Clock Sells Elsewhere for $26.95

MW

Car Dash/Boat W)
i

Briefcase Workshop

_Fl"uclcetfl-landhagf Kitchen/Office/

oo * SATISFACTION GUARANTEED — MAIL TODAY! == — m

r

OLD VILLAGE SHOP, Depl. vZ-7858
340 Poplar Street, Hanover, Pa. 17331

Yes! Please rush my LCO Mini Alarm Clockis) {£513200) as
indicated below, an Full MONEY BACK GUARANTEE.

0 One Clock for $9.77 plus $1.50 shipping and handling,

[ Two Clocks for $18.77 plus $2.50 shipping and handling.

Enclosed is 3 (PA res. add sales tax)

CEARGEIT: 0 American Express I Carte Blanche
] Diners Club O VISA O MasterCard

fucct, Mo,

Exp. Date

NAME
ADDRESS

Iplease
printl

CITY

STATE ZIP

O Check here and send 50¢ for year 's subscription to our
full-color catalog of fine gifts (2389965%).

T S — e S —

R —— & H.H.L. Inc. 1982.____._..]




IN GUARDED VAULTS!
5,000 ORIGINAL, U.S. GOV'T.

MORGAN SILVER DOLLARS
that escaped Gov’t. meltdown!

Rare Surviving Hoard of Original U.S. Gov't. Coins
To Be Released To U.S. Citizens For Only $30 Each
...Acceptance Deadline: June 28

Tnnighl al midnight, history will be made when the National Manetary Center
opens 15 vaulls and releases 1o (he public some of the last surviving ORIG-
MAL, U S GOVT MINTED MORGAN SILVER DOLLARS IN EXISTENCE IN ALL
THE WORLD. Yes, a valuable hoard ol 5000 Morgan Sikver Dollars that
escaped Gov'l melidown over a hall a cemury ago and have become one of
the rarest coins on the face of the earth

THE DAY THE SILVER DOLLAR ARMY MARCHED OFF TO WAR!

You see, in World War |, due 1o severe sibver shorages, the LS. Gov't. dralteg
from circulation and melad down some 270 milion Morgan Sitver Dollars. In gne
singke action—"Cperation Metidown"—the Margan suddenly became one of the
rarest coins ever minied. Which is why the release of this hoard of 5.000 original
L.5. Gow't Morgans is such 3 significant even! in the world of valuable coins

FOR THE RELEASE TO INDIVIDUAL CITIZENS ONLY —
FOREIGN AND DEALER ORDERS WILL NOT BE HONORED!

Most signilicant. each of these original Morgan Silver Dollars. 15 guaranieed to
‘contain 412 Sgrans of ninely per cent fing silver,” 1o measure 38,1 mm in diameter
wellh welﬁht ol 26.73 grams and will be accompanied by a Certificate of Authenticity
to this eftect for your own insurance purposes

PRICE GUARANTEED FOR THIS SPECIAL RELEASE ONLY!
SUPPLY GUARANTEED FOR ONLY AS LONG AS THEY LAST!

Due to limitations of our available supply, and the acule scarcity of onginal U5
Gov1 Maorgan Siver Dallars still in ggmmndulmn. we can only quarantes 1hs inilial
offening price of $30 per con plus $2 posiage, handling and insurance per coin for
{his special release only,

In addimon we must sel a sinet mil ¢n no mare than bwenty | 200 orgiral Morgan
Sitver Dollars per arder, AND SINCE THIS OFFER IS BEING MADE AVAILABLE
TO PRIVATE LIS CITIZENS ONLY NO ORDERS FROM NF AL FRS OR INDIWVID-
UALS FROM QUTSIDE THE UNITED STATES WILL BE ACCEPTED and un-
cashed checks will be relurned

But once again this 5 a STRICT LIMITED OFFERING TO U.S. CITIZENS
ONLY. All orders will be filled on a first-come. firsl-serve basis; and of course your
purchase price refunded in lull, anytime within 14 days if nat completely satisfied
SPECIAL COLLECTOR'S DISCOUNTS: 3 COINS for §75 plus posiage,
handling & insurance. 5 coins for $120 plus 35 postage, handiing & insurance: 20
coins for 5425 plus 55 postage, handiing & msurance. To avoid disappointment or
luture regrel, you musi place your arders immediatedy. AGT NOwW!

NATIONAL MONETARY CENTER, DEPT. SWNV-24
Box 37438, WASHINGTON, D.C. 20013
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POPULAR MECHANICS

BUILD YOUR OWN
SWIMMING POOL

KITS - PLANS - FULL SIZE BLUEPRINTS
You can build an inground pool for % or less
than retail value. Joln the thousands who
build each year and tave §$%. Our methods
aro specially intended for amateurs. Ower 20
designs, complete condtruction blueprints and
layout kit for $695 + %150 postage and
handling. Pool kits available on request.
LORENS ,, ,<otroome

ot La Porte, Indiana 46350

o e, Phong [218) 3621334

THE DUALITY ALTERMATVE T MGH-COST INFLATABLE SOATE!
& g e ol hemeywmgtl canomn thngiue sl modtrmound ot

IO e . AE ik il Al .
! I yaars. Hh}’_,__"-"‘—‘-' ; "
FREE ook % o y
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TRS-80 COMPUTER
DISCOUNTS

» Liow Domcouss P o Al Compatery, Prommmy
hd ihml MADID SHALH  TRS-30 Esuijmmem

w Fapigey Desc) m Mo Owt-of-Siald Sas T
# Full AADID SMACK Warpery » Hawr Frosd Aspeneis
# Vo Shg Malerwios  # PR DOSCOUNT PRIGE LIST

100 1% 10l
Bl hasaciale Sioee
UPEE % et Tiiwm, Viomilassl B0 DRI GOS0 F100

“PAY" YOURSELF $1000+ to

BUILD THIS NEW
4-WHEEL HAULER

«16 or 11 HP. Bripps & Straflon eleciric shari
© 500 I, payisad pis wo pissmpert o dumg 30)
L]

4% 40" 11" = gimering ﬁﬁ-h':‘ | camtroby
* iorward and roverss gest = riar dual ydraulic
disc brakes

Tough Mark Series Haol#rs lisg 500 Fbe of cargo plus
you and & passenger almos! anywhere. 16 H.P.
oppased Twin-Cylinder or 11 H. P Sinchro-Balanced
Briggs & Stralton engine, automatic larque comver-
ters (no manual shifing), afernalor and eleciic
starl. Steering wheal, lool padal accslerator and
brake {rear dual hydraghic disc), forward and reverse
gear bt you manguver sasily with speeds up to 25
WPH, Dump bed 444 x40"x11" exiends 1o ovar 4°
with tadl gats openad, Many accessanes.

Bulid it yoursell and SAVE $3000+ . Engine mourts
10 welded & painfed frame. Tires mounted on rims,
Yau balt pants togethar and pocket assambly costs.
Onty simple toeols needed, Thousands Trom eight 1o
B0 hase bl & Carl Heald Kit

For FREE color brochure cail TOLL FREE 1-808
253-1030 {in Michigan call 6165403400
of wribe:

Mgl Maule
Mark & Mogel We-4 %
IR0wh Wil b Splinonal

meadights and knob hres J-whesl modes

Carl Heald, Inc. oesiwve

F.O. Box 1148, Benion Harbor, Ml 48022
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MICRO MANAGEMENT TOM I
EYSTEMS INC, PERSOMAL
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Satellite TV
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LOG SPLITTER FIRTS

F-ATAEE CAQT IRON DEAR PUMP

Suppies 10'y GPW 81650 P51 wntil mane
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NEW ENGINES
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Frames Tanki Wedges Shaes Wheels Eﬁ Cail Pars,

Eplirters, Trdaler Pasls. Genarators, or $600 for Catalog &
Splirter Dosiga & Fact booklel. Wy ship UPS

NORTHERN HYTMRALUTLICS
P.0. Box 1221 Dwpt PME

Burmayille. MN 55337 (61 Zj804-8310
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SEE 1755zt SPORTS CARS

You Can Bulid at Home from Kits

Far the ipw-price of an otdisary compact, yos can gwn 3 holl-si¢ antique, Classe o
Mg gull-wieg Sportd. i Chogge Mom ower 175 exciling reglicars moluding Simpy
roadsierd lo mig-engine V-5 Manutacturers from all over @ Ihe coaniry offet these
Iova-gost Boit-an Bady Kits for &asy home assemibly
Thaty're Sennus auiomobibes Sesigred for powel
ELOMITY Mg performance And, all are made o sell
M hachon of Beir appaent valie
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I Hﬂilﬂllmal'lw ﬂﬂntﬂl size Witcors youll diseover  CUARANTEE

& Porgohd = T.8erd w M- & Farran

o Fantera = Merceoes  + Bugatti » Jagiar Ml (OF Car Guide
| Scie” 2 Autum * Lambarghini .. and mors 'ﬂum“# PUBL- ING. %18 (o Cuassr S oney
Glant gll-miw 1587 Guikds to K¥ Camn inclusey Degarimenl PRED ]=:g """:’géﬁ“’{
& Qwer 175 Kit Cars  » Franl, Rear, Mid-Engine Kits Wilmingtun, DE 16890 ax "é.( hﬂl"

I = Asgembly Articles & 675 Guit-Wings, Electrics Frem Pive Bock with 38 priers

® Do-l1-Yoursell Info = Maney Making & Saving Facts.  morg
Epecial 172 Prica Bonus Oiteri ... Kif Car Monihly...
See hundreds of used kil car bargains and new kit indeos
I Daly §70yedr Ovder both, Everyons doss!
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FOR THE NEAREST WHITES DEAL
AND & FREE CATALDG CALL TOLL FREE
1-800/547-8811 PA-2
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WANT AWEED FREE GARDEN
GARDENING? | 7" yrhout HARD WORK?

MEW AGCO TILLER-POWER HOE TILLS DEEP .

§

£
g
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WEEDE FAST AGCO TILLER - POWER HOE .

| wegm apeed lpee ey T iDoghest grasses & clay
P Wespms st D0 s Edry 0 Pencie Tils S1008 oChes oo
Viads raiTooa rawa 1 ko 3 e Fes deen
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Special
introduciory price of

$4,695.

Mo monthly program charges.
Receive up to 100 channels or more. depending on
your location, on a SATPRO precision-built antenna
W Three models 10 choost Trom, with special in-
troductory prices &5 low a5 $4.695.00. @ Easy 1o
assembbe and instzll, ® Exclusive single-pole
mounting. M One-year warranly on elecironic
componerts, three years on other parts.

For a FREE brochure, call 1of-free, 1-B00-356-S451.
In Wisconsin, call B08-T52-2178. Or, wrile SATPRO,
FQL Bax 1017, Janesville, Wi 53547

Hﬁ
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COMMUMNCATIONS WC.
A Sateifite
Cammunicationg
Company

A magarine for both mowice and
veleran bringing you over 75 project
plans per year, , for building the best
of Early American, Shaker. Enghish,
Comemporary  furniture,  elocks.
toys, lamps, gifts snd much more ...

ALL FOR LESS THAM 20¢ PER PLAN
PFLUS Regular articles on ghop tips,
fig-building, finishing fechrigees
and money-making Meas

1 YEAR | bimemthly [zsuss| —only 11700

i T!.MPW 2200

Foresn

ot | oy §
bt 1 year =S54 O 2 years—1528 00
Pigase make payrent in U5 Fands)

The Woodworkers Journal

PO, BOX 162918 NEW MILFORD, CT 0&7Ta
| NAME
ADDRESS
CITY

ATE___OF

L T T T T T T e—

— e

Handy
Dandy

Solid red oak home
workbench, Butcher
block constructian.
Accessories oplional

Write for frea
brochure and
price list.

4681 Allmond Avenua
Loulsville, Ky, 40208

Build a picnic
table you can
store indoors

- o

Parking a bulky picnic table
indoors when summer is
over is practically impossible.
50 I sits in the yard o on
the patio 12 months of the
year., Not 50 with this unique
' design. Both table and
benches fold scissor-fashion
inte an incredibly small
unit which means the whoie
thing can be stored in
your garage or basement
with room to spare. And
it made of redwood, the table will last for
yoars. To obtain plans and instroctions for
building this stowawsy lable send $3.95
lo Popular Mechanics Plans Service,

it Lo B L Sy
r e L n
Dwaion of THE HEARST CORPORATION: VRN &

SHOFCANFT ™ 4 TAEN BENCWTOP BELT SANSER

47 by 367 Large sandiig bel Saoids and polisres Byee ways Ral
slace gn mibernd sdge on curved sortace All (e with &
variable speed contrel. 160500 5Pl Mg burning of woods
Fisady 10 fun Ot 61 Pt De Vae parl. Power eted slorage
Eﬂlﬂh&ﬂﬂlﬂﬂm‘nﬁ wilh racking condted Till Talbde with
iber Gduge. 32 Aenp Wi , vl Fight wmight, c2m be mowed o
o gul of the wizy

TET80-70 . . . Eheparafl bunching Sander  [Dur Prics), .. I00.85

Emd Foc Dar N Edition |eriruked Dizcowes Ton!

PATTY'S COR

PFOCROT A BEET B

= ELECTAIGAN

z Electrician's 8 Bgainat Ihe
Kind of maney you make hew |
i T DT

money in spane time while yoa train for & full
joba for frends and arighbate. Save
money doing your owh ebecrical work. Learn sveryrhing
from repairs snd maisicaame o comphete ¢loonial inual
Falimre. Mo previcun eiperience nocded l-!wrrl.hmn -
plabhdd in easy-igonmderstamd Iu.nql_ua with plenty of
dramingi, .llninrnn oand  photos. materinly, fes
equipment Incloded with course. Approved Tor Yeserans
soid G % Be ready 0 1ake almesl any electrician Boee
ing Examshation nfrmu by smle, City ar county

B el

. o uﬂn Fi Sabpsrnan wil calt! [
: Gouron 100AY, __ _aatimcs
l Elsctrigian Scbal, bapl. PBDSZ [ 1
l bacy == 0 1CE Centar, Seradion, PA 1B515 iy, |
Fpgh irmp Facts That mE how | can irsin @4 Rame Biing | I
l ™ agdes Uma Lo Be a0 0CIHEEN Camgry | I
i
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TRAILEA FOR THE "80°s—Burro Travel Trasler
ki1 slpmps four. Under 1,000 lbs. Fibarglase
Reqdy 10 fow. Finigh intecar ondy. Wihe Burrp
PASG 14143 2160 Awenue MNorth, Piymout, Ml
S5441. For il poior cataiog send $3.00 o covar
[eEsinne and hardling Crealars Wardpd

SAVE 857
GOV'T SURPLUS ... NEW EQUIF'T

14 HP. 1725 RPM, REVERSIBLE.
115 ¥ UTILITY AC MOTOR

Exiniar - piicieic]

Eermal oA
ontiit oo $19.95 wiiol
= TER PUREYH D Pt b wide
iy iy e PplEohy
insy bt wpied doterr. o
memwn W Lapled S ey
exnl e ey G 3R oo
Fatpmmetir 117
+  Gphn phoim, rited comt, 80y, iyearulie
By meorgy coneection. Haegd pralect
w wiiAs AL e owianl  ivnde
oo e T a4 BT L)

W0-Page Cotnlog

PARKS 12 THICKNESS

PLANER

The PARKS NOD.
95 iz a s
modestly priced
planer with mill
planer precision
and ruggedness,
More than 50,000
in use around the
world. Write NOW,
for complete de-
tails!

THE PARKS WOODWORKING MACHINE CO,
Dept. PM, 1501 Knowlton St , Cincinnati, Oh. 45223
Qﬂ'i of Suaily Woodwarking Matmmes Since 18877

BUILD YOUR OWN
SWIMMING POOL

SAVE THOUSANDS OF DOLLARS
uwrru#n EARY-TO-DO KITS

LA

Your own full-slze in-the-ground pool can be

instalied by yoursell and only one halper,
Write Today for Free Information

WONDER INDUSTRIES Dept. P
P.0. BOX 1576, PARAGOULD, ARKANEAS T2450

PHONE 501- TODAY
T Tt A

L from catmboy ol ol wguig 0 chaenicaty

Heavy Duty
Log Splitters

Horizonlal snd vartecal s
discount prices. 17 try M
i e s Loe
a g for ur
Dwh_Sand fof Irce pinter
brochure of $2.00 for com-
plte discount parts catalog

Northern Hydraulics, P.0. Box 1221, Dept Pavse
Burnaville, MN 55337 6128048310
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Save $100to $200 per year

2N Your Hot Water Bill
amazing new LLUWAITER LWIZRARD

* e up bs THY A waler

= 1.2 month pophack

= poweriul even sy

= & year wiwranty

= i am shivwe:bead

= ipgially in s

= 30 day mongy hach guaranied

EahEy
FOur

wmnmn today.

Pleass enchose 31056 sech phus 52 00 thipping snd Bandling

Plamse wond chasch, money order ov Wisa /Mastercard (mciode

BCTOREN Fageilead ll-l EEpirEinn datel fo

Dapt. Phe B22, 1175 Mgar, 5.8, Graed Rapide. MW 48357

SHEET METAL WORKER

MULTI-PURPOSE

® SHEAR

@ PRESS BRAKE

® SLIP ROLL

® 24" WIDE 20 GA
MILD STEEL

ALL FUNCTIONS

OPERATE

SIMULTANEQUSLY

PACIFIC ONE CORPORATION
410 W. Pacilic Coasl Mwy. Suite K210
Mawport Beach, CA 928683 (714) 845-5962

BEND-A- LIGH T

ARl REFLEETEE Ooamy
SAKE VR O SREERANLIY RO
i NG ALFINT, & e s
BT Rk feiTad b FLERIILAE B T GETH
SR T T WAL ERT WO SRS R Tk
W W W) REEIINTE S00 TAN TO
e g e T

i
I
|
: materals - $7.00
|
|
|

Lz it lor your
toaghes) joba then
e ealra cALh Joing
wirk: v giners Buy Vel
Taciorysdiresst Moo Graaiest
savings' Ousr 3 Atlachmesnts
Aetine SHPTUMIDES de graal
FOI il AlperFiahin send hiow 10
I'l"ll.lﬁili WiT, Dept PMED
I CATALDD - showing Miﬂ'\-“ﬂl-' Kit canstruction & |
money making uses - §1.00 |
PLANE - for Iabricanng Magnatrac Trachor tngm iocal |

| MOVIE - af Magrairas inachon (Bmm Colod  $3.50 |

I
i
I
1
I

GUNS!

Fomln ~ghe Pus piscgeen G Hpae :n
-Jﬂ-l-rrulbul::m:ﬁ'umu" 7 E
AL T T e e

it e i s rgera s CAM BE EASSEMEL “Iﬂnﬂ
X Cums mard w..rmhm

T pariact Lar Sy “

FREE CaTaL D0 25 e 83 21Hinren
ulum.naum‘n-::-mu--:m
The COLLECTOR'S ARMOUSRY, [
TENS LARE A NAMDEA 'ilnDN-d.m: o=

F

oo o bt te bl w atfllL
meke disssl fusl from soybsans. snd more
It's &ll heers in this sutstanding boak wril-
oty by o of thie baet-known suthorities in
the fisld! 304 pp.. 318 illus. Hardbound
Dulr Ill.ﬂ Mo 2004,

TAB BOOKS Inc. ll—m.- Sammit, FA 17214

GENUINE HANDMADE BOOTS
Bootmakers for over 20 years. Top ]
quality leather-mony styles-reasonohle i
prices. WRITE FOR FREE CATALOG, i
Austin-Fall Bool (a. |

£.0. BOY 17368-PM B Poso, To., 75912 |

Big ppporiynities, HBig
E-rn'llu Earn guickly
wit or par] times Learn
Bl haoima '8 eEE

real jobss Al 'i:m)lt
—Miaterials Supplied
Lic  Siale of ) —
Appd for Velerans Benag
Name and address fo:
FREE baok

W

Lintie Fatly, W1 D744

fard tor
Ml BooOK

3 L 10
I:u- Iﬁr-n- YR S.l.n ﬁ:’:..-a

weITYD e
ENDS WOOD SPLITTING DRUDGERY

New low cost COMPACT MODEL wilh traifer [ype wheels
and hitch coupler for farmers, camps, coltagers.
10 ton ram, 2 cycles per min.. splits
lags 25* x 187, Also avail-
able far B wheels for
trunk transport.

For detzils write:

Pinma Engineering, Inc..

Dept. F, Boa 605 Pequa, O, 45754

Gardener™

So light and versatile you can use it
for most of your gardening chores.
Many use il every time they garden|

s Lightwelight. Just 76 pounds.

* Tills, Cultivates, Weeds, and more!
= Tills like & Rear-Tine. To 8" deep.

Fror inbor mtion, Send to;
00 Gare e, Dept
= v ., . PMH-2656
Masport Brsendiiyie
Nama
Acelr
City.
Gitate. Zip
o | ]
(1982 Maspor! Amerkca Inc

LIQUIDATION

AT BELOW DEALER COST!
ELECTRIC, AIRLESS

super Painter

FACTORY NEW! FACTORY PERFECT!

o air compressor
needed! Just jlag
into a 110-120V
three-prang
socket amd

The quick and easy way to paint!

.Jll_ll il whan gtviidy V-guard plastic coniamer with
painl, Plug the 3-prong phig #o s housshobd oot
I Prasn The trigyes and spray?
Ta acjunt the rele of Now, tuim a knob. For a larger
spray patiern, stand @ INtle Turther swoay froem the
obgeol bEing painted, Fof & smsllsr spray patiorn,
sang glogad . Whon you heve o tough pueinting pebs
bike brick walls, concrots, siuecs thr Super
Painter sure beats a brush o roller! For fussy jobs
ke i bouverns, radisiors snd matal patio furmi-
ture, Super Painter s simply fawitc) And o big
jobs Buch &5 & Foouso. a8

;aﬂ:i“tm r:::-l-lmsu.li::' Manufacturer's
" Suggested Retail

Lm0 wath Tatam, o fane

painia. shelloe. lscguar

varninh, stains and sram

sls. Usa i1 with nmgerd

cides and pegicides, 1o

& nchudes & B-Pool cond
with 3-prong plug

0 Spravs wp 1o 10% oz
par mingte of sverage
waight latar paint

& Inchudes O Tmm spray
warzhe that can handls
a wavioty of liguids

5139.95

l‘.lll'l THEY GO AT

"8

Price sutgect 1o change
Ehe B0 days Ooter void
ouiside B0 Umagd Sinees

Crndil cord cuitomsny can aeder by phione.

Toll-Free: 1-800-328-0609
¥ by mignal, oFf sTMer Bl ks b, B
in Mirneeria call 1-800-228-2606
24 houry n dey, 7 doys & el
C.OM.B, Co. / Lguidaters Dapt B 7703004
GBS0 Weyrata Bleg Minneapalis. MN 55426
Lot e, Biiper P:l-ml-wu;- i HE 0D eaoh plua "300
mach Fu: whippeng snd mording. (5 Bow T80 veeskn b de-
lidmry, Adid 3-3 washs sxies # pabgd by chegh. Eorry, no
CO D orde |
Manairagin mmsidenis ad 6% piate ssles tas
My chock of monty cfded I8 k]
Chsrgs iy L P ] (L]
&im Eap ! Danamw Ghal
Aczi, Mo Exp
PLEASE PRINT CLEARLY
Mg
Addinigi
| City
Htwto

[L

B I
NSLMER PROD!

5 MAYZATA BOU
MINMNEAPOLIS, MINM &
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Bulld this beautiful | || TILLER USERS... || L~ AMAZING ~
m Hom. Can your machine SCIENTIFIC and ELECTRONIC
me . Save ~X~.. DEVICES 1
do all of this? sﬂgﬁj S e
4 Wandle with just ONE RAND.\, a0 10rs. LASERS kor weapons. cutting, burming, cowd
K Vo v, N o N
% Shred vegetation withou! tangling. Ry Tr ger-
% Leave NO WAEELMARKS or FOOTPRINTS, g i gl aodn
The TROY-BILT® ROTO TILLERPOWER COM- | | | LS LS INFRASONICS. UL TRASONICS. ENERQY,
POSTER can do all this asd more! That's why DEVICES. SEND $1 for cataleg of plans, kits i complet-
serious gardeners consider it the o itmms o
. finest tiller available. See for INFORMATION UNLIMITED, INC.
rsalf! For complete details, P.O. Box T16, Dapl. M8
SEASON SAVINGS, and FREE Amherst, N, H, 03031
32-page booklet cl; tE!l“ Tr.'l -
ma o "
EI'IIO'\!' :upar -Iow energy bllli ay MINI-STROBE LIGHT
and house payments TROY-BILT® Tiliers # Magnetic Base For Dash Or  Send $38.50
sauwmsﬂ;."nnﬂ:nbuul :rde:tj;maﬂ'hm y Roal Maunting and $2PAH
" 1 T#r QEOgasC L
mﬁx:rmnﬂmwlgm:. u:fhlmuhly J'L # BfL Cord Plugs into
rih a L ]
e e e Sonbs igrat Lo o
petamieabiakding s makes home condudton # 75,000 Candiepawer
Montersy Domes pre-cul, color-coded shell pack- * Weather and Impact
ages starl a1 3005 Models up 1o 3,300 5q. 1 Resistant
g Dages of Sxching. Sordabie. nomee Saies # Specity Red. Amber, Blue
reprosiniakives avaliabde for all 50 States ¢ ar Clear Lans
rw:---_ [ ———— mrmntnmmmmnm MORTH SHORE CO.
Rush me your B0 CATALOG & PLANS “?un & 9t dve., Trey, WY, 11190 2212 B Shannondale Dr.
BOOK. Encloved Included. B whole wantertul story oY. Libertyville, IL 50048

nmmmmmv UAL for an add'l

I Fantastic

k
Mo, 3 BODY
1 LaTy. TATE 2P asrens i uscle s
Muil To: MONTEREY DOMES | oy L3 pumping 5 Trivmemer Vines
I 1855 lowa, Depl. AG-G I a methods!
Riversice, Calfl. B2517  moamey ooses Sixle = ‘:J

BUILD A ROBOT, "ARMEGA 33"

(Y GAS TO ELECTRIC CONVERSION KIT ) | |isii2.AR000T, "ARuES

GAS LAMP BURNS 572 TO $120 OF GAS PER YEAR T I L s st
RELITE OPERATES ON OME TENTH THE COST OF GAS mﬂﬁﬂlﬂdudwm
Easy 1o install RELITE™ duplicates the charm and increases the light output on omucttnd s o it et
any gas fight, Automatic ON-AT-DUSK— OFF-AT-DAWN photo slectric control i e e S
Sale 12 volt or 115 voll 2 bulb lxdure. Micro-degn, 7.0 Box G388, Artngion, Vi, 2008 '_I"F'l'-'\l"ru
ﬁwdwpummﬂﬁnfhluhmm ingtaiing Relite.
Call BOO-325-8504 or write: BUILD A JET HELICOPTER
EASY TO FLY—INEXPENSIVE
YARDLIGHTING SYSTEMS INC. e g
'\L 1039 CHARLES AVE., DEPT 33 - ST, PAUL. MINN. 55104 / %) m_}' Linae oer-cisat P s
Fresl Plans lor decorative chess board with a LEARN BANDSAW BOX ek MANDBOOK imamy Sustrusons): $5.00
TECHNIQUE FOR FUN AND PROFIT BRLICRARE oty Biz.00

purchase ot 15 lurniure plans for bedroom,
kilchen and famidy ropm These plans give
you Instruchons ard construction drawings
for only 315 Send a check or money order 1o
U-Bulld-H, 551 Sixth Avenue Wesl. Craig.
hlm Hlﬂﬁ

Solve your Hauling Problems -

35— | The él’ ALUMINUM FURNITURE KITS
o Buy Fouwndry Direcy

KSave up tor S0

Large Selection

el vall e barcesw Booms o
oomaton uimbser_ B Serand m gl iops P.0. Box 18488 m MD HT
ol crafi e Senrad 31000 1or by Mus

. ‘- :::dqmmmr:ﬂrmt .;r "'" ’ SATELLITE TV
requis e indoematin. Salalachin ’
U uarament BOKART, DEPT 8.80% | | |+ d FANTASTIC 50 JELl CHANNELS
CLAREMDOM HILLS, BLLINOE &

%‘_ -' MW Emenna COMITUCTON pis. Dhys. bag 8011
Bdim Gaded weilh 3Teng o kit | NAS 309 e
CovErs 4 wibblets Hrices Farmrmm;a-

I Enioy eryslal cimar recepmion. Send $4.95 k-
0 dy, i £7.00 for Tef clams {3 mal) o call G

24 v COr o brm (304 562 - 5068 M
Gt TV Evctuncs. PO Boe 2158 Maland, FL 32751 |

00, Benches Benches Benches
Capacty oL e Ioy Gt o b7
950 Ib. Capacily |
The Stowaway. ..Just...Folds Away ey ; :
Standard Dump Front RENUMO pIscs

The Thoenpeis Voot

Call Toll Free S HATES EGUIPMENT CORPORATION

1-800-243-B550 PO. Box 526 PM Unionville, CT 06085 '
For Free Color Brochures ESTMBLISHED 1843 & 1987 HAYES o Dejt. P 0. Hon 330, Sone Moumain

COIST - 5349 00




ular 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 your magazines and
bookshelves trim and orderly. PM is now offering a sturdy glossy lacquered
File Box to keep a year’s supply of PM issues neatly together. The FILE BOX
stands alone with all twelve issues l.ntant.‘ Line them up by year on your
bookshelf and always have
a wealth of do-it-yourself
information at your fingertips.
With every order you
will receive FREE self-
adhesive labels covering the
vears 1975 through 1984.
Peel off the year required
and place on appropriate
PM File Box. Turn the
File Box any way you
choose, Place the year on
the side that’s convenient
for you. Expose all the
magazines on the shelf, or
keep the solid side in view.
It's your choice! Either way
youll have a valuable,
convenient and very
attractive reference library.

Price for 1 File Box,
$2.95

Price for 2 File Boxes,
$2.75 each

Price for 3 or more
File Boxes, $2.50 each

PH Indexes
for the years
1975-1981
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.

Broad category listings
help you locate articles on

home remodeling, boats, car
maintenance, shop projects
and many other subjects.

ORDER BY YEAR' PRICE
for each index is $2.25.

SEND YOUR ORDER TODAY!

Make Check or Money Order Pupable to Popular Mechanics

Piease allow three to four weeks for defivery

POPULAR MECHANICS

Box 1014, Radio City Station, New York, NY 10101

Pojralar Mechanbes 8 & pubbeation of Hearst Magarnes, 8 Division of THE HEARST CORPORATION




'CLESSIFIED ADVERTISEMENTS

Rate; $5.25 par word payable in advance each insaertion, Minimum insertion ten words. Bold face capitalized words—$§1.00 par word additional (First
word set in Bold Face at no extra charge, Zip Code Free.) The next available issue to place an advertisement in America's No. 1 Classified Section s
AUGUST. The closing is JUNE 4th.

Send remittance payable and ordar o Popular Mechanics, ATT.; Hildegard E, Kappel, Class. Adv., Mgr., 224 West 57th Streel, New York, New York
10019. Please Indicate Heading under which ad is lo appear. As a consumer service and in cooparation with our mail-order advertizers wha uss post
otfica box addresses for their convenience in handling your order, Fopular Mechanics maintains a register of such mail-order advertisers containing

thair complate names and streel addresses.

Advertisars using P.O. Box number must furnish complete name and street address for our records.
To avoid delay In the publication of your nd, plesse send descriptive materiale with your requeat.

AUTOMOBILES

OLD CAR PFaNS: subscribe o HEMMINGS MOTOR
NEWE, workd s largest old car markpipiace since 1954, Ovar
450 pages of acls sach month, crammed with housanss of old
curs for pale — plus pasts, Mermture, redicrabion ahops ard
mone Oty §13.75 for 13 giant sswes. Subscribe bo ha Bdile”
of old car nute todey. Send to: Hemmings Motor News. Oapl.
MP, Bax 100, Bannington, ' eomoot 05201

FIRE Injactons icreass Powsd To Plugs 100 Tehes. Guar
s Fires So Hol Plugs Fra Through O6. 4 Cyfindar 56,00,
& Cylimder $8.00, & Cyhinder $10.00, impernl Conporaton,
F.0. Box 215, Ono, MO 83052

MOTOR- in-Wheel Ewcing Molor, Gear Reduction, Tire, 1n
o wnit. Yiost, P 1, Box 37, Sauk City. Wi 53583

15T MPG AT 56 MPHI Sisak. Comionabla Thiee Wheoler

O Gunress Wond Raecord Fume. Sireat Legal B2 MPH
Spend  infgrmaticn  $3.00 Plans 51500 Caldomis
Conmimter, 14082 Marced, inra, CA 82714

BAVE GAB! NCREASE POWER! Boller Produces Dramat-
k& Rasufts. Brochune §1.00. FREE 52.00 coupon. MPG Steam
Ingecice, Bak 9TPRC, Collinewvills, Winoks B34

WHEEL ALMGMMENT QAUGE insiany Can Tall When
Whiaals Gad Out OF Alignmaanl. 5505 Paostie Whsal, 3005 E
15m, Tulsa, Ok T4 104

STOPS AUTOD THEFT. If a theel starts your Car in ary wiy,
GARD-A-CAR will stall enging daad in lasa than § seconde.
Tha thisl cant restart L @nd muest Nee or be caugin®l GARD-
mwm:wm Mo moley io dnll, conmect

MAKE Coles Rignt in your Viehicle, Colleemaxer Plugs intg
Cigaretie Lighter. Complets with 2 Cups. $1:3.50. B. Schwarz,
Raule Lﬂmm . 62274

EDELBAOCK Vara-docton Water injectors $60.95, Plus
$4.00 Postage And Handing. CA Rendents Add 6% Gales
Tan T.C. Disrbuting. 430 Fowth Awe, San Diago, CA
BE101

PREYENT RUST Forming. Simpde and Insapanaive, Datails
$200. P.O. Bax H. Autum, KS 85402

ENGINE DL = 10w A GUART, Detais §2 00, BASE, P.O
118, Crystal Bay, NV ESa02

SAVE GASOUNEN Bypass polution devicas - - saslly,
reversibly! Posco (GB-8), LaGrangewlie, NY 12440

PROPANE-METHANE-NATURAL GAB Corversons
CARS-TAUCKE-Buikd YourseS. THOUSANDS EATISFIED
USERG] Wme Flemeng Enginsering, KPM, FRemsen, NY
13428

INCRAEASE MPG — REDUCE TUMEUPS. Elecirone igre-
Do B38.B6, v ary car with points end condanssr. Complgte
Informanon $1.00, Relundable wilh Puichass ENGINTEC,
POB &700. Long Beach, CA 90810

FREE Car Every Yoar, Indefinfely Ll Known Lagal Meth-
of Saves Thousands. 52.00. M, Justynowicz, P.O. Box 35,
Micdie Village, NY 11378

10-30% MILEAGE HCREASE. Inoxparsive, $4.5% GUAR-
ANTEED, Compiste

Informancn §1.00, Retundabie with Pur-
chase. Engetec. POB 0700, Long Baach, CA 20810

B0 Dollars Savings with Gt and Car Cane Tips, Loads of
Proesmn Divesr TAcks. 52,00, Sedon. Boa 24, Soringlakd, Mass
W08

AUTOMOBILE RETUMNG FOR MAXBITED ECONOMY,

FREE Brochwra! Save Gasl Molaioy Ring-Vale Feplaing
Job $10.001 Moneyback Guaramss | Amow Products. PO Bax
a4, Broken Arrow, Dida, 74012

STOF Thiats Cokd with the mogt srmazing devics in sisctron-
ica history. Probscts yolr vahichs o o back; ingade and ou
Seng 53495 10- 4527 Culberison, LaMesa, CA B2041

BAVE MOMNEY OM GASOUMNE! Pump reguisr info uhisad-
wd fanks using our adapier. Moneyback gQuarantes. $4.95
AMBCC, 4005 Main, Yorba Linds, CA 32685

GOODBYE GASOUNETH Breaddhvough Walse-Fuer
Carbunstar! Enguire. SASE: ARD, Box BE3S, Wichila, Kansas
Er20d

PROPANEGASOLINE DUAL-FUEL AUTO! Conversion
Prans mnd instructions, Pans Sources. Oty 510,001 RO, Bos
873, Congoed, NG 28025

BAVE GAS! HOW? I87 Practcal Ways, Protessonal
thnﬂ.ﬁ.m R.A. Emwprizas, Bon 8TA, Magna, iesh

TIREE Lest Longer With MNew Producl’ Yrite: Produces,
3510 Bowen, Lancasior, N, 14086

SAVE HUMDREDS. Do your own body and isndsr regeain
Profeasional resuts with step by step Bookiet. $3.00. A & X
Enterpeinss, Ban B453, Schawmoung, IL 801534

DOUBLE even TRIPLE your MPG! FREE detain. Kniess,
Fed-Pil, Biowfing Gireen, MO B354

AGE. Sample §1 00 Review, Box 1085, Kamath Falis, DF!
arad

DRIVE Lase Mooed Cars A% No Cost, Lising Dealer Method.
Dwlmts: Irsider, Box BOS 1P, Fichmond, VA 23225,

BAKE Money Uasing Your Car. Free Repon. Tap, Bar 309,
Collogedeis, TH ITIE

PFLATINUMB VAPOR INJECTOR Works on mosl Cam
$50.85 Postpad or C.OA ko Confingnial 4017 Lincoin,
Chicago. 1l 60618, Fras Details.

DO YOUR 310 CAR CASSETTE TAPES BOUND LIKE §2
KMOCK-OFFET Gol good wibes hack safely. aanily with new
CLEAN "N TEST. "Plays™ claaning cyche and lesl ion. Reg-
ularty $4.95, wircductiony offer $3.50. Expres 71182, Add 758

Wite Ewl(hﬂ'.ﬂ Bore 187, O8d H.Icm Tenn 37138

AUTO SUPPLIES & EQUIPMENT

MOLY* THE SECAET TO MCREASMG
THE LIFE OF YOUR 4 CYLINDER
EMGIME BY 58%
THESE ruewr lighl weeaghi, thin walind, high rewying, smadl aiu-
:Hdm;mmmlmﬂmmdmm
wnwﬂmm uCer can exiand the (e of
your & cylinder angine, TEGTS PROVE T, Thnwt

PARYITIG & Ml Bnigine.

Palented breakthrough blend of “MOLYEDEMUM DESLIL-
FIDE prl salaciad microscopic saricies craats & ball basding
pifact Batman MOvng Dy,

Improve parfonmanca, Extend ol ile. INCREASE ENGINE
LIFE. Sand 525 for e 15 07, cana to; DEPT, W14, MICACNM
INDUSTRIES. &3 NAVAJO, DENVER, CO 80204,

HYDRAULIC fack repair kits, parts and supphes. Calsiog
§2.00, Hydrauhc Jack Pacsing & Tool Co., Ins., Ganersd PO
Box 3, Stalen lslend, N ¥. 10314

SIMPLE TDOL Mulipurpose Freses Stuck Engines Plus
Kncee Howe To Make Tool 10 Fepair Wom Bal Joints, Free
Frozen Braxe Canipes 3895 Postage Paxd, Novis Hydraulics,
218 Morth 307 Hey.. La Plata, WD 20645

RECYCLE BATTERIES, Instraction Menual and Product K2
10 Rsconditon Your Bafisry, 5695 POWR. Box 7128,
Colorado Sprnga. Colorado B3

PROFESSIONAL AUTOMOTIVE WinDOW TmimTinG
FILM, Ensily Applind, For yousel! of start busingss. ndo.
§2.00. TTT, P.O. Box 188, Harower, NH (3755

PARTS: Army Joep and ruck parts. Spare Pats &
ﬂE?!umm Ca. P.O. Bex T51, Lexington, Kemucky 40501-
1]

ALTERMATOR Gonerator  Asbuilding  Book, Detads:
w Engneering. 7505 Baruarting, Las Vegas, Nevada

VW PARTE: Siock, Baja Cune Buggws: Fres Catalog
MOVE Enterprises, P.0. Boox T2, Recwrod Cay, CA 98064

BRIGHT ROAD BUPERSIGN! 4 Fool Lissaver, Artachay in
Soconds With 4 Sucton Cups. A3 Cars, Haleh Bacss, Vans.
“Dangs Stopped Vehicle™ 4 Way Salefite Sgns & Pouch
33,88 Plus $1.50 Postage & Handing. PA Residents Add 6%
Salsiaction Guarsnseed. Fay Soow, BII Evergreen Ave.,
Pillsburgh, PA 15200

DOUBLE YOUR AUTOMATIC TRAMBAMSSSION'S LIFE.
Proven Mathod, Easy Instruchions. $4.05. Martin Schoomgus:,
15681 Framont 5t., Sime, Californes 53085

BLIFAN Water vapor in engire. Build with Woally oblamabig
matenals. Easy inslaiason. $2.00 For PMans. J. M. P.O. Baa
TET. Mo Band. OR 97459-0060

194 POPULAR MECHANICS

CAR COMPUTER Oheck your Car's Elecinical Syslam in
Seconds. Flugs indo your Car's Cigaretts Lighter, 3 yr. Money
Back YWarranty. Send §12.55 Plus §1.50. PAH. LAR, Boa 837,
Hogloma, MM 55343

EMERGENCY Servica Slclars save parking bouets—
§2 50, Box 264, Waalogue, Coan. 0B0EQ

AUTO PARTS, ACCEEBORIES, By Discounts send SASE
lor Ligts. Sinndavd Pans, Bem 227, Lincroll, M) 07738

MOTORCYC
MOTORSCOOTER

& SupPLiks

count Prices. 3z Mp. motors $106, 5 Hp, $123. Send'§1.00 tor
Bookiat. Northern Hydraukcs, PO. Box 1221, Depl. PM-ME,
Bumsvita, MN 55337

GO-WARTS, Lawnmowers, Engmes, Trafers, Whesls
Wholssale Cataiog §1.00. Lorenco, Danie, il 87832

TOURING & Camping By Moioroycle $4.50 Posipaid,
Dorsel Praducts, S580 La Jola B #4008, La Jola Cal,
20T

G0 KARTS, Minibikes, Assembled, Kis, Para Calsiog
$2.00, Kart Worid, Dept C. 1488 Menior Ave., Peinesvils,
iy 44077

BE YOUR OWH MINEINE MECHAMIC, An sasy wiy
SAve Mmooy, do-i-yoursell Buey 8 photooopy of mtics = il
appeared in PM. tor only 3125 Send ordem o Populsr
Mechmncs, Depl. PMCE, Box 1014, Rado Cay Sta., Mew
Yok, N.Y, 10101

HANG QGLIDING - AVIATION

ULTRALKGHT ARCRAFT Proven Cross courntry capabiify,
B0 hower Wits. Daalership rebeork with instruchon. Colar infos.
mabon pack $5.00. Plerodectyl, Box 181PM, Wasonvile,
Cairfornia #5076

mmrmwmw Surgplifisd Con-
struction - Mokorcycle Engine. Informationa 53.00. Polynoe,
Bou £70M, 51, Remi-Napiervilis, Quebec, Canada M 210

RAMJET Helcopter Engie!  Plana IratructonHisiony
$15.00, EGF, 3202 Oneda, San Antonio. TX TR0

AIRBOAT . Calaiog $3.00, Askey Propaiier Co.,
Pioute 2, Box 1748, Keller, TX TE248

BUILD A * 'ﬂmmﬂlwm‘f“hm

Mechames,
Dept. F‘Iﬁﬂmimkmnm‘rh New Yorc MY,
Tt

SPACE, ROCKETS & ASTRONAUTS

ANTIGRAVITY Proputsson Dievice. Free Brochura! RDA,
Bon BTN, Conoond, NC 28025

BOOMERAMNGS— INCREDIBLE retums! Emoy swciting
Spon . . . 5D amazing USAImported shapes. Fres calaiog.
Parscnal senoce. Boomesrangldan, 308 Park, Monmos, LA
T




Compisin Pany
Progects, Box 5118PM, Clirdon, New JSersay (8805
WEDVA YW Howeroraht Ki-nformation $. Mecterc, Teme
Haute, IN 47804
BARTLETT FLYING SAUCER Compiets Flans and Supphy
Sources $5.00. Write; Merb Bartiett, PO Box 155M,
Bilverduie, WA 083
HOVERCAAFT Plan Al Sizes. Catalog $1.00. Unhersal
Howercralt, Bax 281, Contowa, Moo 61242
PLANS Study Package. 4 Differant Desipns - Bluepnnts &
Datails $5.00. Venturs, 571 Mos, Akron, Ohc 44370

KATAK-CANOES-PLANS-KITS-PATTEANS Lage se-
lection i barglacs-plywood-CATALDG 5100 (with Bose-
builders Guide - S2.00) - Carkcrafl - 183 Agualans,
Tongwanda, NY 14150

COMPLETE Plans & Instructiorn jorf 14' Sailing & Rowing
Sioop. Budd Mesting Hull in 4" Sections. Sand 515 R Alan,
242 Growe 5t Laxingion, WM& 02173

BOAT KITS - 27 trmiorable rmodeis. - POWER and SAIL -
B30 Mokiid fbergians hulls Bnd decks come faciory
masamibied - you nalal 1sctory suopled nterior. Save had tec-
tory-bilt oot Mg puporencd requred. FREE 48-page cate-
log. Luger, Dept. BC-82, 3800 West Highway 1.3, Buensville,
Minnasots S5337. &12-890-3000

EVINRLUDE 1961 Bargasns .l sizes . . Soo8 MeCuloch
parts _. . §1. nandhng . . . Elecira Manne, 610 Merrick Road.
Lymbeook, Mew York 11563

CB-RADIO & HAM EQUIFMENT

POLICE Scannwrs, Crystals, Antennas, CBs, Aadar Detec-
s, HPF, Bom 19224, Devrewr, CO BO215

LINEARS - Send Sammyp for Detads - MATCO Elscironica,
Bax 3165, Cadiac, Wi 48601

BEARCAT Scanners. Discounied. CRYSTALS 5275

382 Oaximnd, Omhiosh, Wa. 54601

TOWERS — Besutihd Aluminum Telsscopic Ham - CH
Crarh-Up Towers — Also Steal, To 100°. Buy direc Faciary,
Froa Brochure. Alurng- Towers, Box 2006, Vero Bagch, Fle
A2BR0

FIBERGLASS - RESING - Founs - lpth - epoxms - mat -
wlc. Faciony prices - t,‘.ATM.DIII.IE $1.00 - [Book "CON-
= Glarkeraf, 16F

BOAT PLANES - Frovme s - Pattamas - Hundreds of desgns
= Winod - Fibeeglass - Stoel - Powertoats - Seiiboats - Cut-
boards - Cances - Kayaks - Aowbosts - Housebaoats - Duch-
boats - Sporthahers. Easy. proven methods  ncluds
implruchiong sspaciply v amaises 1o aswee prolessonal
rasuls. Mo Lotingl “Supphos’’ - Fastemings - Fhenglass - Row:
ins - Giyes - Spars - Books - Tmilpr Plarm. Huge 144-pags
catalog - 52.00. Inchudes Free ‘Boatbuilding Supplies” bro-
chura, Gier-L Marne 9152 Fosecrens. Box 756MP,
Basfigwar, CA BOT06

GOVERMMENT Surpius récewers, [FENSMITIES, §O00DeE-
scoopars, paris. Catalop 25¢. Meshne. Mahani Mass.
1608

PLAMNS. Ar Power for Small Boats, 2-5 WP $15.00. indae-
mafiorn $3.00. Hatan, Boa 1004, Camon Ca#y, Mevads
]

NEW| REPAJR TY'E Anyone can. . . .Esgy. .. .. Write:
Ragdarch, Box 517Y, Brea, CA 9261

MECHAMICALLY IMCLINED INDMVIDUALS! Assamble
Elactrons Devices In Yow Homa, Knowledgs or Exparionce
not recessary. Gt Started it Spary Tirma, Turn your Spare of
Full Tirras iwvin Cash. Mo Irvestrerd — Write Sor Free Detads:
ELECTROMICS OEVELOPMEMT LAB, BOX 1560PM,
PINELLAS PARK, FL 33385

COMPUTER, Chgial, Aulng AF, Racko Mose-Reducing
Chrcatta, Cic. Flana, Complete, Cainlog 51,00,
mm1mmmmmf

CAMPING EQUIPMENT & TENTS

FREE Catalkyy Everyifeng for camping Campmor, Bow
AOTH, Bogota, Mew Jersey 07603

EWISS-STYLED ARMY KNIFE 519.95, Teescopng Fud-
ing Aog §13.95, Spinning Fosl 5595, Pakistan Detender Knila
$12.05. Fobent Can. 143 Shvarteach, Laka Park, FL 33403

ATHLETIC AND BODY BUILDING
COURSES

MUMNG-FU Froe Lisoratuw. Mdisa, Box 1755, Dept.-PM-
82-F, Honolubu, Mawail SBE0E

Wawerly, Clarendon Mills, I_HE'H-

STEREO, CASSETTE TAPES, ETC.

LD RADND Progrems on Cassefies. Fres Calaing.
Williame, 181 Maadow Drve, Elyria, Ohio 48005

0L RADID BHOWS. Free Catalog. Crestive Advertures,
Boa 434, Fort Wayne, IN 48805

OLD AADND SHOWS Cassafin Tape. Cataiog and Sampls
Tops .00, Redfic Germs, Box 668001, Charolte, MC
20208

SPEAKER COMPOMENTS For serious Wl tulloers. Com-
phte e include Cabnets, Acvance Drvars, Mylar Pilg Cross-
owvers. Mamsl, Disoour! Prices. Serd 51.00 For Casakog.
Epsaioyr Componenta, Bax 207, Mariborough, Conn, DEL4T

TV - VIDEDQ EQUIPMENT

FREE B'pmﬂmm
Coslll Simmged Ermvsiope—  Tradewss!, PMG2,
Royaiscoll, West Valey. LRah 84120

MOTION PICTURES & SOUND
EQUIFPMENT

MOWIE and Yidsa services. CHMS. Inc.. B14 Washinglon
B, Allertown, PA 18102

CAMPERS AND TRAILER KITS -
PLANS

BECRETS 01 Powearful Muscies. Guaranised. Free Boodel,
John Associales, Boa 1172, Mew Braunisis, Texas 8130

SPORTING GOODS AND EQUIPMENT

SPOATSMEN HUNTING KNFE - 5 Inch Heavy Gauge,
High Carbon Steal Blade, Lealher Handks, Asuminum Bom,
Cuality Made. Leather Sheath induded. Mormybeck Guaran:
V. Sond $14.7h Desert Enterpises, Boa 20007, Ansecside,
CA 92608

DOGS AND KENNELS

BUILD 1-hp versatite AR COMPRESSOR. Maximum pres-
sug 125 PSL For plang send 5585 o POPULAR
MECHANICS, Degd. PMCS, Bax 1014, Radio Ciy Sta.. Mew
York, MY 10101

TOOLS FOR SALE

TOOL camiogue - 5100 - Hoosier Distrbuting, 30085
Sample, South Band, indiara 45819

BHEET METAL TOOLS: form matal 1o arry shipe. Shaars,
mallets, shrinkers and sirsichemns, bead rolers, atc. Cabalog
51.00. Emgtwond, Ban 5247, Berwyn, PA 18312

_UPHOLSTERY SEWING MACHINES _

UPHOLETERY Sewing Machines with Wakang Fosat, com-
Clete ready 1o wse—only $458.00. Ibockal Fiw103-
AGEP AVAILABLE FROM YOUR LOCAL DEALER, or order
direct, [Masler Change-viaa) Datho Mig. Inc. P.O. Bax 12110,
Lubboch, Tacas TI452—Phone: (BOE) T44-ET74

MACHINERY, TOOLS & SUPPLIES

FREE Iretustral Buysrs catalog for home craftsman, Buy
equpmant 51 same LOW prices a5 lamge mdusirint plaris.
Tusmrhay, I6PH Ltcivett 5, Buftalo, NY 14213

HOBBYIST STOCK Plagics. Sesls. Auminems, Bross,
Matenial o o order. Send ordor plus §1.00 for handing !
Sooft Monulacturing, P.O. Bax X245, San Jose, CA B5158

MAGNET Screw Driver - 18 in pockel, Enclose §1_25 plus
25¢ posiage io: Upco, Box 147F, Towanda, llincs 81776

BANDEAW BLADES, Cebide Tipped Swws, Any Size,
Froa Etersfure. King Saw 6541 Tidewaber Diva Morich,
Wrgina 3503

1400 Catalogs Listed and Described, Sources for Eviey-
thing imaginable. 8400 Maswrog. Box BT8-B, Farise, CA
Ba9N0

STEEL. Aluminum._ Brass — Shesl — Bar — Tube, Shop
Buppdes, Plans. YWrite: CEl, Box 1524, Knowvilie, IL 61448

SMALL FOUNDRY Fumnioss, Sufgfed. Fres [iheadire.
Pyramid Products, 3736 Boulh Tih Averua, Phosnix, Arizors
B5041

CARBIDE TIMPED BLADES—BANDSAW BLADES. [s-
rect From Marudachorer. Fres Lisrature. Box 567, Lencasber,
P 17503

LATHES— Unmat—Maumat —Sherine—Enco. Cataleg
51 00, Smop Suppies $1.00. Campball, 2100 D Seima Aoad,
Springfipld, O 45505

LATHE Top Wood Tuming Cuphcators. Litsratune, P.0. Box
B35, Tamga, FL 30674-E315

4" METAL Cutting Laihe 38000, Tag, 15048 Prochoe,
Industry, Ca 817448

BUNLD youir own Bandblas! cabined - from a 55 gal. drurn for
under $100. Detated plans and a list of common garts you
harve around The house. Seod B5.00 chedk of Mmoney ohder 1o:
mw PME, 3 Gollle Road, Hawihames, N.J.

MHHWPMMTMM
Saw Company, Two Letand Placa, Senecs Fabs, Mew York
13148

INSULATED DOG HOUSE PLAM, Floor slides oul lor ersy
cieaning. Rool s water prood, Phalocopy of plan as i€ apgarsd
in PR milabile for TS¢ Seod eder to: Populad Mischanics,
Dopt. PMCA, Bas 1014, Aadio City 528 New Yook, MY
1093

ELECTRICAL SUPPLIES

GENLUINE LESTER CHARGERS AT MRECT-FACTORY

PRICES! Dual-output chargess for 15 in all populsr vokages.
Luster Ewbcirical, Dept. 201, 625 Wesl "A™ Sireel, Lincoln
Mebiaskn GB522

BATTERIES, GEMERATORS

SENTRY Genargtors WithWithout sngne. Big discound )
Enterpnsas. Box 683, Oshkosh, Wi S4802

EMNGINES, MOTORS, MAGMETS

CARBON MONOMIDE TEST KIT: Test cabinn hasied i
mintes. 10 st kil $16.00, inchudes PAM. Eapge
Manufschwaring Co., P.O. Box 151, Bosse Gity, Oklahoma
rEa

EMGINES ko 19 hp for Mowan, Ters. Hobhy pars. Aapair
Menuais, Tremandous Savings, Fast. Depondable, tustraied
Price Catalog $1.00. Ashland Smal Engines, Ashiand, MO
BSO10

BOATS, CUTEOARDS, TRAILERS &
KITS

BOATKITS - PLANS - PATTERNS - FRAMEPACS -
FBERGLASS MATERIALS - Word's larpes! calalog - 300
Dulw-: &80 - Phywood - Fhl-ﬁn; Steal - POWER-

- inboards - Oulboars -
memu rmfmumnu lelE-uhc—
ton - SAILBOATS - Daysailers - Tradorsalors - Multitly -
Wit Sailérs - FIBERGLARS - Chioth - Raing - Foam- C-Fhas -
CATALOGS 200 - “Inchedes FREE Materials Sroctwrs -
Hardwars - Faskenings - Equipment - Riggingsails - Glup -
Ete-" « {Book “ AMATEUR BOATBUILDING™ - in - fborglass -
Phywood - Epoay/Wood Sahirabon Techmigua - 56.00).
CLARKCRAFT - 16-P Agua Lane, Tonawsnda, NY 14150

— T —

REPAIA  ELECTRIC  MOTORS! ILLUSTRATED
INSTRUCTIONSI! Modequp, Box 7268, Kamses Ciy. Mo
G413

HOW TO DO IT. Technical books for the model anginesr,
steam bufl, collecior A hobtvest. Cataiog §1.00 AZTEX Corp,,
Box 50046, Tucson, AL BST03-1046

BULD YOUR OWN SAWMILL! Easy. Inispergsve. Froe
detads, Writs: Sawmill, 25045K Ede Aoad, Lebrnan, Oregan
ATISE

BUFFING & POLISHING

REFINESH pd metals: Fing-The-Propor Tocls. Butts, Com-
pounds. Buffng Motcss. Catalog 51.000 Eastwood, T20
Lancasier. Boxn 524M, Barwyn, Pinnsyvaras 18312

ALUMNUM CLEANER — Removes Ol DXIDATION.
Formula §£200 Sguseh@ Ermemeises, PO Box 30ATE
Cwncinnatl, Ohig 45230

BLACKSMITH & FOUNDRY
SUPPLIES
FORGES; gas. ooal — hamimnérs — longs — anvds — amil
Dt —al blackeminth supphes. Catalog 51, refurded brst
order), Manked Blackamith Shop. TE3E  Cannonsbung,
Cannonsbirg, M 48317,

ENERGY SAVING

METHAME FROM MANURE: For frew informaton wrile:
AQROGAS Inc., 2115 Morh Eim, Cresco, lowa 52138

SPEED UF or SLOW DOWN any AC type mator up o e
HP, APM 0 BOO0. Yarabky bequency ©5.3%0 300 Herz.
$132.00 wichoted shppng. Man Eleciromnics, Inc. Box 998
Mokoma, FL 33555

OARDEN TILLERS, ENGINES Lowest Prices in USA Cal:
akog §1.00 {Cash), Ad Progugts, PO Biox 2090, Wilkas Barre,
B 18702

REDUCE HEATING BILLS T0%. Consultants Fepor-
.00, Gearantend, Hams. 112-30 176 Sireel, 5L ARans, WY
114K

ENERGY SAYING SHOWER — Cormvart existing 12" show-
ar T withon? Bitering Bppaa AncE. save over 5100.00 annu-
ay {lamdy of 4), Seng $6.00. O & A Enterprizes, 104 Hll
Srroel, Hartlsnd, Wisoorsin 53020

MOTORE — Thres-Phase fun on Houss Current for under (Contirumed gen nac page)
$20.00. Cemplete Iratructions §8.00. Corverter, Bor 740
Wirginua Bawch, VA 23451 JUMNE 1982 195




EHERQY SAVING
Continusd from page)

SOLAR, Diffrntal Thermosats. For Infsemation, Send
SASE to: ALT.0, 3208 Prospec, Ave., Clive., OH 44115

CUT YOUR ELECTRIC BILL. Peai Limfer Flans. $10.00.
Jmmeson Elsctric. TA05 T 237, Findigy. Ohio 45840

FREE Erwrgyl Contitvarsial Survivil Publications. T
Dopgn— Eleciricity, Gas, Gasoling, Guns, wic. Catalog 31.
Consumarronica, Drewer 537, Alamogarso. W BEI1D

HEW Engegy! fur Conditianer Modificabon K, Sawe 15% On
Bactric. Easity nstalled. 118 Leconery Cinde, Palmyra, M
(QBOES

EMERGY SAVING CLOTHES DRYEA — convert wsed dry-
e gnd save up i 0% cperabng costs NCOrPOrEnng hot waler,
solar or wood tumace. plane 58,00 Racooon Walisy Co,, Box
31, Depl. 10, Grisvedls, OH 43023

m‘f SAVINGE IDEAST Valuahie Archiies comiled
remodeingbuiding  inlormaton,  §2.00
Hli.rﬂ'm Box 2194, Eaghw. aho B3616

HOW To Slash Your Enaigy Costs, Easy nastructions 5225,
vanhoe Salea, 217 Tremton, Plymouth, MM 55441

SLASH ENERGY BILLE, Device Saves Consum-
s 80 Armually, Send B3.95 1o BP Progucts, Box HTH,
Northiald, Ofia 44087

“HOT WATER™ Haalar, Instant of two gallon tan. Pornable,

Propane. For Emerganciea, Boats, Caming, Elc. Brochure
S0g. Wikams Inverting. 1230 Nodh End. Union. Ovagon
BTRED

REDUCE AIR CONDITIOMBPNG COBTS up o 40¢%. Proves:
Maihod, Secd $5.25 Cash, Thack, Monsry Order for Appeoved
Pans, Enargy Rasasrch inc., PO Box 516, Shee Spiings,
Floridi LH88-0516

SLOW DOWN YOUR ELECTRIC METER LEGALLY and
Save. Send £2.00 1o Erergy Spacislist Int, Basd Z23E3PM,
Inianapois, (N #8222, Guarantesd

HEAT PUMPSE, Solar, Air Conditioners, Fumaces. Buy
Wiolsala! Saval Packel §1.00. Recknger Heating, Depl
V02T, 2050 Monros, Dearbarm, Michigan 48124

E0LAR & ALTERNATE ENEROY
COST Efecrwn. solar and conservalion Booklel. 54.95.

Energy Savers, Box MY, 2850 3o, Ingalls, Derver, CO
8027

DESION your own NAKDSNENE Solar walel hasfing Sys-
tema. Fuly #ustrades 0 manzal. Matenal lbets,
mmmmmwmmwpﬁ
MIDTOWN EMERGY DEVICESR 4118 Rsbecca Mobile
Alabarna 38800

ATTEHMTION swirmming podl fwenpre, save thousands of
dollars in healing costs by buikling your own solar pool heater.
Leann tha do's &nd don'ts. The solar handbook “FREE HEAT
v complete, ikbusiated, step by sep irstructions. Makes
sxcedian) gift. Aush B9.55 o0 FREE HEAT P.M,, P.O, BOX
EZA, SYLVAMIA, OMID 43580

FREE YOURSELF FROM THE EMERGY GAME. Mans
and fndprmition Only $10.00. Satstecton Guaramiesd. H
Hightill, Biox 8001, Los Onos, £ 23402

HOME MEATING, FUEL SAVERS

FREE Mol Water, Low Cos! Home Heal Fanmshe Do-#-
Yourssll, Woodbuming Furnace Plens. $5.00 Pattersons,
1696 Manrick, W-R3, Lakswile, Minn, S5044

NEW - $500.00 from one shmvet of plywood. Your cwn sasy
lifatirng bnsingas. Mogs dembnd. Guisarmssd Froe Dedails.

Dakatump, 3630 Pacdic Way, Longview. Washinglon BS6I3

TAN Paits, Furs—Simple. Easy Inatruchons £3.00. Eckerts,
Box 141, Lac Du Fambeau, Wisc. 55348

WOODWORKERS Frve Proftabie Gilt ideas, Plans 55.00.
Woodco, P.O. Box 1221 Kileen, Texas 76540

5 BWD FEEDER PLANS Tips, Compiste Instructons
S4.00. Cals Woodworoing, 1805 W. 37 -PM Sicux Falls. 3,
Dak. 57105

BEMCH vise Secure Boards For Saweng, Praneng or Send-
ing Seng $5.75 io: Hand Crahs, Box 247, Brangon, MO,
B5E18

WODODWORKERS, 3 Full-Scale Sheil Patterns. Encioss
£5.00. Pregacts In Wood, Box 1485, Alton, L 62002

UNMIUE CIRCUS TRAIN 8 ¥Wooden Cars, 5 Anmal Tem-
plaies, Largs aasy 1o read plans §7.50 Heswy duty DUMP
TRUCK plans $2.50, Instructions included. Trains N Trosks,
812 Cowst Crive, Encnitpa, Call S2024

COLOMIAL Doll's Hych 257 high, Plang and instnuctions,
mip on precut kil 52.50. Cowntry Roed Productions, Poute 418
Box 339, Warangineg, MY 12885

LOW3 BPLITTER PLAMS. Budd your own, Bave Hurdrads,
Supetor Quality, $10.00. M. Fronssen, PLD. Box 453, San
Levanza, CA BASEI-D483

A FIAEPLACE that cossnT div wis'm air fnom he room!
Umes ousihe Bif for combuslion. For drgwsngs. Send $5.00 1o:
Hanoid'a Methoss, Rt 1, Box 206, Momenss, Binon GIE54

ROOM TEMPERATURE CONTROLLER lor wood Sitves.
Hyde Specalty Products. RO Jewelt. Otea 43806

ANTIQUE TOOL CHEST. Py and instiuctons, $2.00.
Muidang, Box 4514, Amold, MO 63010

. BENDWODD priven wood stearmer roen orfaany nexme-
sive materiait complese plans, instrections imvobing Rurda-
mentals 35.00, FAA Catwas, 334 Beoad, Waverly, WY,
14802

EXTEROA wood hghl fahues. Thiea Plans 53.00. Pafle,
Boa 17541, Jacksarmille, FL 32216

HOME CRAFTSMAMN

CATALDG FULL-SITE FURMITURE PLANS — §2.00.
Refunded with lirkt order. Tradiional, Early Amencan, e
17 Fumiduwe Designs. 1425 Sherrman, Dept CP-82,
Euansion, Binces G020

LIL TRASTROMG picnic 1sbie plans 3 060 Doribuill Tablos.
455 St Avenus, Shamon, PA 16748

WATERBED. Mot Tub Pans suctons 5400
Tradtonals, PO Box 25481, Temps, Arisona BEIEZ

FULL-GZED PATTERNS FOR WOODEN TOYS - haw, hu-
Iy-1Rustrated nﬂ:hg. $1.00. Manky Kely Enterprses. Box
TS062, Dapl. P-8, Saginaw. Texas TE1 Fa-0082.

CONVEYOR ROLLERS, Brackets, Stand Plans jor Sup-
portng Long Lumbed. Free Liermiue. Froese Associales,
Fusiille, MY, 18544

QAK FILE CABINET - Pans. Baautius Companson Piece o
Foll Top Dwsk Delals and Insinctions $4.00. Woodiing
Dusignas, Box §1, Valley Cay, WD, 58072

BUILD Your Own Electric Plant. Full Delails. $6.00. Gaeo,
850 W, Cotati, Cotati, T S4328

SOLAR Cut, Cells, Abl-Fi Fiaxio, Fisshiighi, Powar Pan.
aia aret Mote. Free Brochune Witte: Syntar, P.O. Box 1087,
Whodbeidgs, WA 22183

FREE ELECTRICAL POWER: From Your Brook, 6 F1L Water

Whoal, Emm 38 Pages. Insiructiors, Pholos,

Materialy List, Full Sire Patterrs, $£565 CA
Eﬂl'pmu.P‘ﬂ Bow 521, Norh Adems, Mass. 01247

WHOLESALF Solar Cataiog Ower 1000 Prochucts $11.48
Postpald. Galslog, Box 2278, Lynchburg, Vegmia 24501

OVER 75 PATTERMS! Erjay maning profitable Wosdsn
Gits, Tews, Household Assssoies. PLUS ~Shap Secrets”.
Cindy $5.D0. Accars (F-52], Box 282 Darwers, MA 01523

BLAAPS BOOK |, uss thoss woodscraps tor fun profil,
weas, nstructons, 4 plans, §4.00, Ten Sykes. P.O. Box
TOTET, Houston, Texas TTIT4,

LACE WITH THE BEST! Patented Leather Lacing Meads.
52,00 Each, ¥ For 5500, Teuas Rosidents Acd 5% Tax. PPD.
Rus-Weg Company, P.O. Box S08PW. Crowlgy, T
T,

WOODTURNERS Tired 04 Bewle? Packel #1 Plana of §
i g Promcts. $7.00. Turngrs, P.O. Box 211, 5t Jamas,

WIND GEMERATORS, TOWERS, BATTERIES, INVERT-
EAS, SOLAR PANELS. The mosl complete Catalog of up to
Date Matsnal with YWholssale Prices of Major Marudsctisere.
55.00. Pat Barrows. 4860 Lemena. Sharman Oaks, Cabicemia
B14p3

HYDROGEN FUEL! Complete Escliolyzer and Auia Con

wergion Puna. Phas siormaton on Sale Storsge and Gedal-

HWFM Complata Packags: $10,00. ADA, Boa
l!‘al.l:urm'd NG 2002%

COMPLETE 1882 SDLAR HEATING PRODUCTS
CATALOG
EVERYTHING lor Actve and Passive Solar Heabng, inciud-
irg Mabwall's Sun-Live" Glazing and Tharmo Storage Syatems,
pluss difficautt 1o fird anargy savers Deder ol materals from ore
axpect Bource, B0 papes, 18 sactiona, 53 ppd. Visd our retad
.. Dept. M, Box 237,

MAKE'RELL ELECTRICITY : Mydmeisctric §1.00 For Fure
thar inlo: Camas Dist, P.O. Box 235PM, Camas Valley, DR
ST B0

SOLAR. WihD, HYDRO, HYDROGEN GEM, MEARLY
1000 COMPAMIES, DRGANIZATIONS World Wide have Pro-
wided Brochures, into. Compare, SAVE, Safslaction Guamn-
wad, Send $6.05 To: ALTERMNATE EMERGY IMFO., Degt
P, P.0. Box 1420, Craig, Colo. B1826

COMPLETE PLANS 3715.00. CLASSIC SOLAR, DEPT. C,
2550 50. GOLDEM WAY, DENVER, COLD. 80237
mnmm—:?m-mm.mm;
Supply Co. Inc.. BTO0B Mored. ndependence. Migaoun
E4053

ELECTRIC & Magnebc Enengy Patents - Ongnal Mikola
Tealn pater copeps. Fascinating |itthe known heones nelevent
Sodlary for research of devalopmenl. Send $20.00 for setof 10
paiemis and prder blank other mets svailabie or §1.00
phis BASE fof order Dlark coly, Teslatronics, P. 0. Box 7, Paw
Paw, Ml 4B0TS.

196 POPULAR MECHAMICS

Winrapeg, Maniohs, Careda B 3R4

2xd FURNITURE PLANS! Send 33.00 For 4 Plana- 2<4's
Unhmided. PO, Box 401621, Dallas, TX 75240

¥OU CAN BUILD Furnaure, Toys, Accaasorias and Shop
Eguipment. Five Frae Plans with llusirated Catalog T00 tems.
Send §1.00 jor Cwials. Mayoo Sales, Box 2831PM, Masa,
Arizona BS204

WESTEAN Burtwood Shaba. Myriewood, Maple Lumber,
Roedwood Burlestue, PM-8. 1454 Orchard Homa Dieea,
Medfard. Cregon 97501

OYER 150 Pattarns, Trucks, Cars, Gifts. 4 'Wood Whests,
Axply B500. Lawnon's, (PM-42), 220 Fionmhon, Litwetyvilie,
. 80048

MAKE TOYS- Plans- Hardwood Whawis, Pars: Cataiog
%1.00. Cheery Trea Towd, Mills ARosd, S Clhaicnille, Orfig
43850

UMFINISHED picture bame noulding. Faciory closeosdt
50% discounl 00 styles. Wrile: Japs, 126-PF Sevenih Noeth,
Hopking, MM 55343

CARBIDE TIPPFED BLADES—BANDSAW BLADES. Oi-
recd Froen Manulecturer, Free Liaraburs. Box 56T, Lancster,
A 1TE0Q

WODDEN Toys Ase Befer. List OF Plane $1.00 LS Cye-
rency Ondy. Woodbutchers Tovs, Box 514, Leshe Mich
49251

AUTHENTIC WHISKEY BAFREL FURNITURE. Buiding
Pians or Compilelp Kt Sard 53,00 Yor Inlommatces (Fehrd-
pble}. Music Caty Barrel Furmiters, Dept. C, P. O, Bax 517,
Madison, Tenn, 37115

WHIRLIGIGE - Ameccan Foic An Pare. Catalog §1.00.
Dick Parkman, P.O. Boa 28351, Diatlan. Taxas TS200

WAKE LAWN Furnsure fom wood, Sia dfferent easy o
Tolicow plarm. Sand for e et Jos Bulanda, Dunmore. Alberta,
Canada JOJ 1 &0

UPHOLSTERY And Caning Supphes. Cataog §1.25 (Re-
funsabie | Jack's Uiphoistery and Caning Supplies, Dopl
PMT. Oawago, ILL. 60543

BUILD THIS UMIDUE WALL SHELF WITH ADJUSTABLE
BOOKEMD. Pans $1.50. Projest B, P.O. Ban 77%, Boynicn
Beach, Fla. 33435

PM'S PLATFORM REDS— Ligke your cwnl Tale pour pecl
of & wing-sired pEaForm wih movable erd tables of a0 econ-
oMy, Basy-lo-build single siseper. Full set of workirg drawings
of both beds. phus @ six-page msiruction bodkoel with how:
o-pheingraphs nd constraction bpg availabie ior 57 .55, Send
ocded b Popular Mecharnes, Depl PMCE, Box 1014, Aada
City Sta,, Mew York, MY 10101

COMSTRUCTION PLANS,
BLUEPRINTS

HOUSE Garage. Poetanie, 16/« 24' Plana B4.00. (Aafund-
atfal, B152, Emmen, idano E3617

LOG CABING AND “"A" FRAMES

ROUGH, AUGGED & AUSTIC. LDG PROJECTS! Maka
chaes, binches. [abies. galed. Tences. A SLmmes howuss, bird-
houses. signs and house nemBars. @RS, labies. shalves,
boolmnds. Phatocopy of arickes as they appoaned in Popular
Machanics svailable for $4.00 Send onder fo; PM. Dept
PWCE, Bax 1014 Fadio Cty Sta., Mew Yook, WY, 10101

HOME BUILDING & REMODELING

LEARM 1o INSTALL, MOVE your TELEPHONES expertly,
wpalty. EX-BELL TELEFMHOMEMAN TELLS ALL. Bookiet,
rataiog S8 05 Cormplate Installagion Ki §13.95 noudes hook-
lol. calalog, 50° wirm, unbeersal connecior, Telaphons
Emamprises, F.O. Box 1182-P, Bellevie, Wnos 62223

LARGE sslection of plans, Fumiture designs, Iooem, epin-
ring whee!. ciocks, dofhouses, cradles, ioys, diphabets, bid
houses, wealherqanes kiss, and more Calalog S50
Crafiplans Co,_ Rogers. Mennesota 55374

EAVE THOUSANDS | BEAUTIFUL HOMES §15%3q R
W Did — ¥ou Can. Details 5305 J & 4. PO Box 13 Cofion,
Oeagan 901 7

PORCH SWINGE. Free Wmbar scurce and plana §5.00
Smunchak, P.O. Box &3, Frankdon Heights, 8. 2040

WOODEN CRADLE Pars, Fo Somecne Spocial, 84,0005
Miyers, Bor 6804, Omsiand CA MB03

PLANS—TOY BARM freh ostailed—35.50 Bradiey
hdghn, Ei Paso, linois 81738

PLASTICS

CASTOLITE Liquid Plastcs. Crystal clear, colors. For cast-
iy, eeteciding, coabng, ftmerplassem, n industry, laborais-
mgs. craft work, Aeproduce yowr designs wah Qur mdkd
matenals. Profitable. |Iustrated Catalog $1.00, CASTOLITE,
Dept. B2G:PM, Box 391, Woossinck, IL S0098.




AlR CONDITIOMING

HOW TO BUILD W-A-RDOM AR COMDITIONER. Pis
Steps will show you how, & photocopy of this aricle s svai-
able Tor 51.00. Send Ceder to: Popuiar Mechanics. Depl,
PMCE, Box 1014, Rada City Station. Mew Yo, NY 10101

DO-IT-YOURSELF

BUILD this Tabla with cne Shest of Plywocd. Pugged, no
Hardwars neaded, sssemicia's gnd disassemble’s in soconcs.
$2 95 DLN, Bo 20243, Reno, MY BIS1S

ﬂﬂmmwl.m IElaphones 35 AN Moo
Flans $5.00. 98 Enterprises. Box 4534, Wostwood, MJ
OrETS

GATE — Aadic Coniroed — Simple Fans $10.00. Gats
Opener, Box 977, Ocean Springn, Mrsssgoo J0584
HOW 1o make horme alactncal repains yoursall . .

Fres details , . . or, STMhrhmIMEmm I'D
hmm Texns P5606

POWER MOWER SHAFT STRAMMHTEMER Straightens
Most On Deck Flans $5.00. Basham s General Repas, 1744
Cragemont 51, Madson, N 47250

CORRUGATED STORAGE NEI'MWMM

REVERSE YOUR DRILL MOTOR! CONYERT wour
“cheap” drif imo an eaponsha” reversible anill, Complste
plang B2.50, Hill House Innovaliona, PO, Bow 175, Donna,
Texas TRSIT.

CARFET LAYIMNG INSTRUCTIONS §7.00. W.P.
HAFENBREDL, 31 SOUTH PALMETTO, MARSHFIELD,
WIS, BLas

SAVE money on Home Maimenance. 25 proven ways 1o
protect your propety imvesimanl Booket $3.00. Rockdale
Press, PO Box 987 FDR Station, Mew Yook, MY, 10150

ALCOHOL! 180 PROOF! Make Chaap FusiBoooe Wih
Simgse Shl. PansAscipes! intormation Fres! Deser-Pli, Box
B233IHA, ringman, AZ BE412

ATLABT A Smal Battery Charger That Really Works. Even
Charge Lasern Batienes Ewsy To Buikd For Undar E31.00.
Complate Instruchons. Send £3.00. Al Yailkes, P 0. Ban 3885,
Baylown, Texas 77520

GARAGES - Ml hatenaly Inducing Ovarhead Do, Pas-
sanger Door, Prepainted Extenicr, Disivery, 24 = 24 §1.987.00.
20420 B1BAT.00. Bka-O-Span Buildngs, Inc, At 50,
Browss, Hinos B2

MEYER PAINT WINDOWS AGAIMI Use Aluminem! Save

bonay ., IRustrabed Insireclions ., Money Back Guaranies!
5700 W. Rothwsilr, 634 Lehigh Are. Lancasier.

s mongy! 12 unigue and Rnclional &
plasna 5596, DasignCo, P.OL 1264, Muncie, Inu -ﬂ‘ﬂ

WATERBEDS: Buld youwr own. Compiels plans and
instructions. Guarantesd. $3.00. Baker Co., Bax 242, Was!
Columnbia, 5. C. 2168

DON'T b kel oul! Summes s just arourd the comer . Oinder
Picric: Table Plans Mow| Only 52 00, Posi Emlerprises. 1511
Pogd Avenue, Diepl. P, Tomance, CA 50501

ELECTROPLATIMNG. Complete shabiurs leathodlk. AR
malals Elactropiale mestallic noomadaic dema $5 95, Delaks
e, Tropic, Boa 95-P3, Paim Bay. Fonda 32905

1400 Catalogs Listed and Described. Sources for Every:
thing Imagmahie 54.00, Masteriog, Box B79-F. Fairax, C&
BAaD

WATERBED Para and Accassory Catang 5100
Walsrhads, 12104 2 Strest. Vancouver. Washinglon 98661

mLLanmWMTMSMW
Guicles 5300 E-Hon, Boax 54T, PMGAZ, Twn Laves,
E3181

yhvares 17602

INGROUND Swemmurg Pool Kis, From 5168500 For Com-
piwlg KA, Free Brochure & Prices. Bumeit. 4601 Burmadil,
Monh Lmle Rock. Arcansas 72116

FiRiNG CIVIL WAR Model CANNON Plans: Cotalog inss,
Groen—Pid-52, Box 882, Shalimer, Pla. 12475

MAQIC TRICKS, JOKES
vmmwc‘lhllu g

FREE! lusireted Catwiog, Maher,
Box 420PM, Litteton, Coloreda B60

FREE! Wond's Leadny Movely Catslog. 1800 Jokes,
Trichs, Scibnes, Sporta, Hobbies Johnson-Smith, C-10, kL
Clamena. Mach. 48043

PROFESSIONAL MAGIC 1587 Catelog, $2.00. Seme day
Service. No Subatiutes. Fabulous Mago, 3319 E. Charesion,
Lt Viegas, Novads 80104

HOBBIES AND COLLECTIONS

COLLECT Milary Maedals. List 50¢. Vermon, Box 367 PM,
Baldwn, New York 11510

"OLD Teme Soldear Molds,” Chess 5o Figures. Yenie for
Frea informalion and Special Cffering. Castings-PM_ PO Box
A2, Longwood, Fionda 32750

DECALS, EMBLEMS, PATCHES

PATCHES, Dwcah, Cusiom Made Fres Cadalog -
Ermbilema, Bax 35, Tpaan, New York 10983

ANTIQUES, RELICE, INDIAN GOODS
AND CURIOS

TESLA TURBINE —Hete s i Samgri Foel Mg pripect:
na piElons, 50 No ciose kolerances! Fluna on 8ir or sieam. Com-
e plang, gasy 1o make, Pholooopy of plicle avaiabes for
$1.25. Send order 1. Popolar Mechanics, Deps. PMCE, Box
10t4, Rado Ciy, MY, 10101

FREE Lusi io Sarious Colleciors. 30,000 indian Arlacts,
Pols, Spears, Axes, Slate, Beadwork, Caddo Trading, Box
Gh8, Mudpeesborg, AR 71958

STAMP COLLECTING

ARTS & CRAFTS

PLASTERCRAFT, CANDLECRAFT, RUBBER MOLDING
foe Fun - Profi® Maxe Figuines from Complets Kiss! Calaiog
£1.00 (Relundabie). Wooley Comparry, Box GEPM. Peoria,
lsnces 60607 Estabdished 1917

“GETTING Stated in Swnes Glass” §1.00. Whitamaore,
Box 2055T, Hanower, Mass. 023X
STAIMED GLASS Catalogue-P. 3100 Supples, Kis,

Books, Tools, Glasa. Sayescrafa, 177 Mawn, Myeok, MY,
10650

U.5. 25 Ditterent mint Inchuding Souvenlr Sheet $1.00.
Froe lsl. Brogks, Bax &2, Brookkyn, NY 11229

B0 YEARE Oid fifmon dilforsnt Unied Stales, over Bty
yoirs old—25¢ with approwals. Jaxon, Box C11-P. New
Rochelle, Mew York 10804

FREE' Big Bargan Catalog - New Edition irstng thousands
ol bargans ancludng LS. & B.NLA stamps, packets, albume.
BOUBMOMEE AN Bupphes, Also hne Slamps bom our appeovel
servige. Buy only what you ke Feburn bélence proptly.
Thank you. Jamesiown Swrp Co, Depl EBE2PM,
Jirrsicen, WY 14700

POLE Buddings-Bustraied Calalog, Do-It-Yourssi-Owvar 40
Variations For Garages. Slabes. Eic. 52.00. [Refundabie)
Jum Buidings. Deot. F. Box §11. Chardon, Ohio 84024

HOT TUB. Build your own, Siep by Step—ustrates 85
page insiruction book. Sand $9.50 b Umecrafl, Boax 338,
Frankbn Souare, Nes Yo 11010

CRAAFT Jewsiry Supphes (Wholesale Catalog 25¢)
Roussats, 107-186%0) Dow, Ardington, WA 02174

HEW LEATHER company has crah suppies. Send §1.00
(Riafundatse with lirs! ander} ior mhest catalog to: Tha Leather
Factory. Depl PRAEAZ. P, O 3ox 2430, Chattancoga, TH
37408

SAVE on s, for Lirmremiwers, Mirubikes. Kars, Chain:
aaws, Smal Engines. THOUSANDS OF PARTS. Send §3.00
For Calaiog, Sav-On-Parts, P.O. Boa 231, Somerville, Masa.
02143

BUILD el UPHOLSTER your own SOFA. Fres Brochure.
Kaliar Furniturs, PO Bax 3855, Lacey, Wh BB503

BARBECUE Maks your own Oas Bartecue from old hat
waler hogier. Sond 3500 PO Box B8, Golets, Calil
T

CREATE beauiful wind chimas with ohd spoons and lorks.
Photn iystrated directions $4.00 Habie Fub, Bow 108,
Lo, M. 07738

WOODWORKERS - Frame pafiems lor Cross Soech 25
Best Sellers. $6.00, King Crafts, Box 1727C. King. NG 27021
1T,

STAINED GLASS Supples Comglets bne, reasonably
priced. Catatog 51 50 (Retundable) Sunshine (Glassworks,
785 Millerspor, Depl CT, Amnersd, NY 14228

MEW Tar Home K, sell al your prafl Two Lirge Foams
pius Garage, Mace 51 000 in spare me. Easy. inazpanara
Fun, $2.50 mstructons Ross, P.O. Boa 371, Cedar Park,
Texas 781D

MANE YOUR OWN LUMBER Wi Twa Pound Chain Saw
Attachvmenia. Comact: Boves Indusines Inc., 406 South
Chaster. Gasionia, NC. 20052

LOG HWOUSE Builder's Apprenboce program Tram mine
mgnths with master bwilder, in conunclion with Log Housa
Builder's Associstion of North Amence. Becoms jaummyman
5200000 hution. free Brochuns. Wese: Apprentice Progeam,
ﬁmmm.m Wastingion SI272. 208 BAS

KON GENERATORS Croate Mountan Fresh Air electron

cafy, Better broaiheg wiaMy Saimed Alse kg
PROFESSIOMAL IONIIERS, 2145 Welington Piace,
Wictdta, K5 7200

TELEPHOMES - Budd, Fppair, instal, Phes Buy Below
Whiolesals, Send 52.00 For Detaila. Takephones, 1634 Deway
DO, Mew Forl Aichey, Flonda 13557

WATERPROOF Your on basemant. Simple Step by Sleg
Wsstrated  Instruchons  $9080 —Box 342, Wyoming, MN
BEOG

REFRIGERATOR Aepair, scluses ircubleshooting gude,
solbors and much more. Only $5.00. Alen Shutiz Reparr-1,
PO, Bom 96, Temacacon, AL 85640

CHAIN LINK FENCING Inatall i Youwrsel, Insiructon Book-
gt Send $4.00 To: Pyramid inglafation. PO, Box 140554,
Cheeags, 1l 80814

CARTOONING, COMMERCIAL ARTS
& SION PAINTING

LEARN PINSTRIPINGY E-Z Guxde with Bruthes. Money
Back Uuscares. $13.95. VDF, Boa DD4EPM, Hebron, IL
[Fo i ]

MODERN Cortoonng taught by mail. Wrla lor free bro-
oheare Carorararms— Box 283-3F, Brantond, Consn. QE405.

SIGH Pauntng — Easy method. Fres cataicgue. Kauimann
Company, Cenlerdown, Missous 65023

CARTOON lor Fun and Money'l! Frae boowdet®!! Cartoons.
Bow 406744, Datroit. Mhchigan a8240

35 LESSON carooning cowsa, Caroonists Ium:-m.
bath $4.00, Hanman, Box 30367, Lincoln, Nabtsasks BRE0G-
0367

1,000 DIFFEREMT WORLD - 100 DIFFERENT BOMNGO-
LIAN BEAUTIES £31 00 Alvactive approvals {pcionais). Gan-
ool sarice amytims. ADULTS ONLY. Gouge, Box 1320-MG
Etizabathion. Ternesses 17643,

TOPE! 100 PopuJiar Polondd Stamps (af afferent) only 25¢.
Myshc, Dept. PE1, Camden, New York 133168

MVEST In Fars Slamps. Sena For Frea Booklel Josaph
Kargwell, inc, Dept FT5-PM. Orant, BUY. 11857,

FREE Wholesaks and Piate Biocx Prica Lists. Six
dg Flate Biocks 51,00, AMPBCD, Box 2E0GEP. 5L Lovis, MO
1138

WOW! 50 All Detfargn] Geormany- 108" Supes collection of
panyng Gisrnan Commemoralhves, Defindies, Airmads, High
Vialues Free Big Catalog. Adss firs stamps fom our appeoval
sarion. Buy whal you be. Fieturm basance promgty. Semnd 10e
Ioday! Thank you. Jamesiown Siamg Go, Depl. AGIPM,
Jamastown. NY 14700

ABSOLUTELY FREE- 50 difecen! Brfsh Colonies COM-
MEMORATIVES. Appecvals. Gobastamps, Box 890, Saco,
WE D472

BREATHTAKIMNG Baautiul, 50 Detteront mind Sonaco -
Tonals commemeratives only $7.50 with mant compiete et
mpprrovals. Pagods, Bax 132P, Sdoery, Ot 45365

FEMNY] Approvalst Rpgandieas cataloguel Kioster, 4164
52ng 5., San Dwego, Calil. 52105,

UNITED MATIONS 3 Complate Mim Sets 25¢. Approvals,
Cometia, POB 1508-M, Lake Placxd. Flonda, 32852

5O DIFFERENT Oid LS. betwsen 1861 pnd 1258 - §1.00.
Ed Roush, 473 Shapard, Manaheid, Ohio 44807,

OLD U.E Samps on Approval Chester, Box 153550,
Priladeipnia, Pa 13111,

LEARN Sign Pasitng Al Home. Tricks Of Tha Trade, §8.00
Vahmw For $1.00. Evrews Presa, Box 931-B, Fitrgeraid,

Georgia 34750

WORALD Wide Stamps mounied m books on approval 2¢
pnd up. TRUST STAMP COMPAMY, F.O. Box 100-P,
Jamaica, MY, 11435

CARTDON PRO. 15t Instructon Free. Semple, Exsy Matn-
ol Send Samples ol your Work with 8 SASE: Hermans
Stucho. 1812 E 11, Davenpon. lowa 52803

SIGH PAINTING — Complte line of instruction Books,
FREE Brochum. Creative Ans, 2610 N Beoedway, 51 Lows,
W0 63102

FREE Surpnas collechion sent with approvais. Gould, 1784
Linkon, San Francisco, 34123

FREE 220 Uniled States and Wordwde Stamps. Approw
Al Stamps Ph. Box 1477, Bellivear, Ca DOT0E

100 Diterent LS. 25¢, Approvals. Bradiey, Box 4259
Wadicthian, VA 23113

MODELS—CARS, SHIPS TRAIMS,
PLAMES ETC. ..

BARGAIN 100 World-wide Samps 25¢. Cuatty Approvals.
A, Parker_ Box 143, Wesl Brooxfedd, MA 01585

MODEL AIRPLANES — Huge Catmiog 5200 Sig
Marulactumg Co., e, Morteiuma, LA 50071

HOW TO KILL ROACHES FASTINN Prolessional results
... Dataits fres. . . Pestoontml, 5848 Victaria,
PME, SU Lowis, MO, B3110

AADID CONTROL - Asplares, Boals. Haebcoplers. Sys-
fteens, Supphes Bip Ciscount Calatog 54.00 (Retundable)
Modelers Supply, Box 7185, Menigamery, AL 38107

2,000,000 Stamps— 150 Counbies—2¢ Eacn. Belden, Boa
A149, Daarbom, 48126

{Continued on next page)
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STAMP COLLECTING

FREE LS Mini Sel Approvals. Mildsbrand, Box 867,
Santa Clara, Caliloenia 95054

BOONKS & PUBLICATIONS

BAVE THOUBANDS on your morigage. inlormalion your
Bk with . Gusrarissd. §4.95. Ausben Houss, Box 11224,
Chamancoga, Thi 3740

ETUNMING! 100 BEAUTIFUL MINT PICTORIALS. ANl Di-
fereni Ondy 25 Canis with Attracive WorkPsde Approvals.
VAMETAM, Dept FM-882, PO Bax 11272 Chicaga, linois
[ R

PRINCE CHARLES ROYAL WEDDING hrsl iy cowar - 8
Bty with Both st ahly B3 postpad. Earier Cosonatond
arvaalabie - e Estn B, ML WALSH, BOX 308, TUCKAHOE,
WY, 10T

"SURYIWALIST'S Book Catsng™ Rush §1.00. Kan Hale,
[20:2). McOonald, CH 44437 0005

$10.85_ Alahundabis. Ed Systern Put.. Box 51052, Salt Laxg
Ciy. UT B4151

OUT-0i-FPrnt Books Found Send ‘Wanls, Booklock. 51
Mapis Ave , Warsscs, MY 310880

300 Different Wordwide Siemps 30 With Approvals. ARG,
Sabes, Bom 1085, daraica, MY, 11431

WORLDWIDE, 100 Diflererd Boautiea, 25¢. Approwals J.0.
Michami, P.O, Box 2270, Mantines, Cafiforms B43557.

RUBSLA— 50 Differert Including Marry “Cldes”, Jusi 10e.
Appeovals. Tarhesl Phimielics. Saer City, North Caroling
T34

“INVENTED ERROA" + 100 Diffarsnt United States, S0¢

with approvals. Luray, P.O. Box 7088, Siver Spring, MD
g

PUBLISHER'S OYERSTOCKS, BARGAIN BOOKS, 2.000
Ties. all Subjects! Free Catalog: Hamilon's, @88-31
Clepboard, Danbory. CT 06810

FREE Boox. Prophet Elgah Comng Berlores Chimsd, egaddn
Mission, Depd. 83, 481 Thurson Fosd, Rochesier, MY
14d1%.

PUBLISH Your Book! Join oursLccesshul authon. Publicity,
Bevertsng. besuldul books. Al sbpects vivitsd. Send for Tact-
Mipd bookiat and res maruscnp report. Castton Press. Degt,
PiiF, B4 Fifth Avenue, Mo Yook 10011

BLUEGRAES BAMJD -— Foll pabem esiised &nd
chords, $3.00. Lewis Harden, L1, Box 357, Bokesla, Fla
ez

EDUCATION & IMSTRUCTIONS

BMALL Engine Repew. Star Your Own Monsy Makang
Busess. Learn AL Home in Your Spare Time. Mabonally
Accradited Home Study School. Send For Full Detais Now!
Modern Schooky Of Amenca, 2538 M. BTh Srreet. Dapl. PE,
Pz, AZ BS008

Aceredisd Schoal, Send For Full Detais Now! Modem
Schoois O Amanca. 2538 M. BTh Sireel, Depl. PC, Phoanix,
AT BE00E

FREE INCRAEDNELE ETAMP OFFER! GIANT WORLD-
WIDE COLLECTION: 125 difflarant genying pD4tags SIamps
iPhding Bedutihe lge Eoloma BNMALS, BROFENG SChbas,
SOE0H BRPIOFRTION Bt Much mone, FREE whan you
request axciling ~Stamps on Approval” selection for examna:
Eon &l homa. Buy any of none, Cancel seraoe anytrms. SEND
TODAY! Migsion PMES, Placonta, CA S2670-0009

B0 TOPICALS 252 whdn requestng low prced Bpprovas
Stawan Kang, Box 23580, Balngham, WA BE22T

HOW TO WITRESS FOR JESUS CHRIST! “Soul Winnar's
New Testamarl ™ Gend 5845, JMG and Astocaies. 585
Harwitt 51, San Jacirho, Cald. SZ3

EXCITING BaaeHl-imprTrv B P” Bdaltr h.w

BOOKKEEPING Or Accounting! Easy home-study plan

Cybarnatics. $4.00 postpmd. Send 1o, Cortaz R 1,
£33 Forry 51, Salemn, Dregan B7301

FREE Sed-improversent Book Catalog. L Parson, Bor Tid
- M. Sun Valley, Cald. 1352

CANADA. 50 &Movent 25¢. Aporovals. Orosaky, Bow 1,
Samia, Cwitario, Canada NTT THE

"WHOLESALE" U 5 —Forsgn Pnoaist and cataiog Fres!
Evarything Guararosd, Schraicer Box 1240, Grand Rapiis.
Blichigan 45501

U & Commamorptive plate Giocks §1.00F Approwals.
Gordon Davenon, Comootock, Méw Hampshirs 03229

FREE Mew Disney Set. Reques! Agpnteals. Alpaugh, Box
225, Highbrdge, M) 0B82%

PENNY Approsvals. 1 - 2 - 3¢, CK Stamps, 1TE02 Markles
Do, Jarnal, CA 52035

EEEF YOUR IMVENTORS HAPPY! The Management of
Invwantve Peopie, $6.50 Chacx o Money Onder, COVE Press,
Bay 328, Soverna Pare. WD 31146

BE PREPARED - Summary of Prolessional nvestment
Adviners ard Forecss! for Futues of the L. §, Econgmy - 10
GHP Mpwsigtter, PO Box 388, Enkag, N.C. 28728

MOMEY-SAVING GUIDES. Free detals. Lstes, Box 15754,
MNerw Ovi@ana, LA TONTS.

Moriana 58629, (&D6) M8-2100

“BAVE MOMEY with gur irfonrstneg booikhats. Lesd, §1.00 boc
Soroll Publising. PO Bow 5144, Staton "E°, Hamson,
Oniana, LES 403

OLD U.5. BARGAIN stamps. issusd balors 16301 Unoom:
ot Wi ipesuns, “Linding” condition. Wit il My --
ing approvals Adulls only. (Mo Min, Mo Pecket Matenal).
Fiveriown, Depl. 1667, Ada, Mchgan 43307

FREE CALCULATONR weith o yidir Suliscrighion 1o dichsct-
i TS| EPOBF Delwihattnr, SIarhng LD, AdvesEsing, manTanng
pils ncmpenshie nlormahon articles, $29.95. Asnaissance
L, vE12 Vicora, Teanack, M. 07868

STAMPF Cobsciors. Cfier 30-3¢ U8 Commumorative M
(B 34.50: 4 51 vincars Mint & 51,00 One 5. Vincent Sou-
wenier bt @& $1.00; Pos! & Handgling §7.00. 5 Cohon, 112
Mo, Jed Awe.. Highland Park. MU 08904

GUARANTEED Lowesl Ratex On Amenca s Most Popular
Magarngs| Froe Lai' Mipwes!, Bos 145640, B Lows,
Misaoui £3178

MIMT - U5 6 Differsni—dg Commemoratves. 26¢ with
spprowals. Tom & Jeery, Box 5052-FM, Mison Hils, TA
1345

FREE 100 Canara with rsquest of Workd Wade Approvals.
Beimar's. P.O. Box 5607, Sam Mateo, Cald, B4402

LIQUIDATING Tremendous Accumulatan.
Miscslaneous. Lists Free. Alaisio, Maynard, Mass 01754
FREE! 29 Min! Britn Efmpirs. Approvals. Bonusss'
Hoeschen, Depl PMi. 7785 Pisshursi, Woodbury, MM

45 DWFFERENT 0.3, ARMAILS 32.00; Mrt $1500
Ebarling, Box 2216, Nephuna City, N 07753

REBMD YOUR DAMAGED DOOKE. With & hew coememon
mois B0 a omenade book pess (plan inchaded) youl ba
abda o handie anything om a tom hings bo a compiete rebind-

‘Iﬂﬂ..ﬂml:l'; g, Mew Yoro, MY, 10007

MUSBIC INSTRUCTIONS &
INSTRUMENTS

SERAVICE KEVBOARD WETRUMENTS Panc Tuaing -
Elncironic Organ Sarvicing. ACCREDITED MMBC - Fre
Bogiigt. WILES BAYANT SCHOOL, Dopt. P, PO Box 20153,
Baxaharin, CA G580

REISCH WOALD WIDE COLLEGE OF AUCTIONEERING,
INC. Workls Lsrgest-48 Years. Tesm spon, Fres
Approved for ¥ A Modem Auction Library “FREE"" with ol
mant. 5154235242 - Col. Gordon E Taylor, PO Box 48,
Dol 18, Mason City, 14 50401

BARTENDING - Bar Mansgament Home Sucy. Bartending
Trairung, 3843-C San Fernando Road, Gendale, CA 1204

UNIVERSITY DEGREES BY MAIL Programs! Bachelons,
Magters, PH.O's . . Frea revaaing details. Cournelng, Box
A TPME, Tustin, Cablomin GR6R0.

EXTEMSION Al Post- Graduste Aeirds in Pdosophy, A,
Scinnce, Botam, Medicing, Homeopathy, Radonmes, and oth-
op 0 fubpeely Cureular e {airmad §1.00 refondabie).
Registrar, Susssx College of Tachnology, Highteid, Danshi,
Sussew. England

RADNESTHESIA, Radoncs. Dowsing E.5.P, Courses and

MUSICAL SAWS - Since 1921, Dwtalls, “Sawing Mews'
Mussehi-Westphal, 130, Deivan, Wisconsin 53115

Eguiprmiem Bustrated Cataiog §1.00 {rehardable) Estabilished
27 yamrt. Depl FMA, Bruce Copen, Highliedd, Danshl,
Susser. England RH1T TEX

FRAEE 10 irag. Approvals. W-B Siamps, Wilkes-Bame,
Penna. 18M3-0T58

Wﬂlﬂ 'l'ﬂll.llﬁ CURRENCY
FREE 40 year old Garman or Japanesa Bankrobe.
Approvais, Box 1427PM, Beiffiows:, CA BOTOE

mlmmmlmm Amps,
PA Gear. A3 Ingen Huge Selection. Sam Ash,
Emtablehed 1524, BO0-845-3513 NYS (212) J4T-TT57

PLANDS, PLAYERS, PUMP OROANS. Retild and rpair
Cataiog of “How-To~ bogks, $2.00 [refyndabie]. Vestal Press,
Vasial 11, New Yore 13850,

OLD Uiniisd St Yhaal Padnnies. Five Dflovem 25¢. Wiih
Apgrovain. Pricelsl. Rogers, Boo 2807, Sparks, Nevada
B3t

MICROSCOPES; MAGNIFIERS

SPACE-AQE TELESCOPE PLAM. s & 34 in. raivactor
type. Poriabie, weighs 50 s, bily assembled wih trpod
M #t yoursall, Prolocoopy of the aficked & available for
5375 Sand onder to: Popular Machancs, Degt. PMCE, Bax
1004, Aadio City Stabon, Mew Yok, NY 30101

PHOTOS & PHOTO SUPPLIES

Mﬂﬂll’mﬁl;mgnph:ﬂmw 35mm, Super B,
16mm, Suppbed. Superor, 442-503, Wails, Crecago, I
60610

DARKROOM SIK WITH A BUILT-IN PRINT WASHER,
Make It Yoursell, s sasy For T5e you can buy a Pholbeoapy ol
the Asfcie as | appewed in PM. Sand Ceers. Tor Popuiar
Machanics, Dol PWCE, Bax 1014, Rada Cy Sia., Mow
Yook, MY, 1001

BUPER-SAVINGS Gutar Sinngs, Acceasores. EMects
Podals, Microphanas, ofc. Fres Caislog. Suped-Save Music,
Box B44, Morganton, N.C. 28655

FREE Catniog! Mils and Completed. Hampsichords, Ham-
mgred and Appalachian dulcimens, guitars, Danjos, mandeing
Hughes Dulcinars, 4415 Wesl Cofax, PM, Demvey, Colo.
B0,

ACCORDION Top Brands. Condovon, Buy Diredt. Treman-
dous Discounts. Trades accepied Free brochurs, PR
Accordion-0-Fama. 18 Waesd 19th Siresi, Mew York, WY
o

PLAY MUSIC BETTER through undorstanding Chords as
i 1o crdale “Musechl idest” - FREE IWFORMATION -
Mutst Ledrfieng Sysiemd Publishing (BPM), RD3. Box 142,
Ofemn, WY 14760

INTERMATIONAL Cataiog vauable 10 maxes. repasers of
sringed instruments, Imporbed woOooS, pANs  ACCRSSOMES,
kits. Fea Garman-mede vicling, wolss, calod. basses and
bows Send F5¢ lor colalog, 0% Credd Ceetficate will De
mruiiciid. Intimadional Vicin L., Degl. FF, 4028
W, Belvadera Ave.. Bafimors, WD 21215

198  POPULAR MECHANICS

BAGPMPES - 350 Up. Geochures %2, Mideast, 2817
Camaron, Malbourre. FL T80

LEARMN Aslesp of swake_ Records. inpes, squipmen' Fres
catakg! Crawer PW-400, Audoso. New Mexico 38345

AUTOSUGOESTION. Sisep-laarning hesdquarters| Tapes.
records. books, Gigantc calalog fres. Aesearch Assccagtion,
Box 24P, Oiympin, Washingion SE501,

DETECTIVE Fredession, Easy hams study; fres ta-tack of
lapal pon, cershesde hiuwne. Professonal invesbgalons Trainmg
School, Dwpt. P, PO, Box 41256, Los Angoles, TA 90041

IHSTANT MEMORY _ . . NEW WAY TD RENMEMBER. Mo
Iyl Libarates axtrmrdinary kncwisdge  lalents, ESP, Immed-
aln results! Free miormation. inslitute of Advanced Thinkng,
B45PW Vialapar, Paclc Palisaches, Caliomin 90272

COLLEGE DEGREES BY SPECIAL EVALUATION of
EXISTING Coedits & Job Expenence. Fasl, (814} B&3- 1731,
Write: Bow 13151-ME, Columines, Ohio 43213

ACCREDITED Colloge Degreses By Mai Details.
GRADUATE REFERRAL JERYVICE, 3010 Santa Monica
Bivd., Suts 173-PM, Sanla Momca, CA BD404

CLOCK AND WATCH REPAIR Bocks. Frem catmlog. Morth
Amecican. Box T7-ASA, Fox River Grove, oo 80027

LEARN Sgwing Maching repamng . A proliteble Trade, Easy
Io iwam. Free details. Sewsng Centar, 187 FA, Rochalle, (A
k3l

BE A DETECTIVE. Frew Inloematon -Equipment Oishal,
B 191, Hanowar, MA, (2330

[Continued on naxl page)




EDUCATION & INSTRUCTIONS
[Cantinud Irom

JOB Hunters: Taclics revesisd n complete gueie. 4.
Fulioocts, Box 211, Manhassst. NY 11030

ELECTRICUAN. Laarm ol bl o Spshi Uit with o preni-
Dus Bxpanance. Installabon, mairsnance, consiruction, kghl-
g, heaiing, mir conditoning applications. Gl iree fecte. Wits;
IS Electrician Sohood, Dept. PBCIE. SGeranton, Pennayivamia
18515,

GET JOBS WHEN OTHERS FAIL 35.00. Jason, 524
Shasis, Wala Wala, WA BO362

COLLEGE DEQREES By MailM Ascredisd Bachaion,
Masters, Pulve . . . . MO CLASSES. FREE injormation.
MARC-PAME, Box 45688, Tulsa, ON 74145

WYOMING JOBMARKET REPORT Energy Boom Jobs
Send §$3.00: Bos 18484, Jacksca, YWY BI00

EMPLOYMENT WANTED

ARE YOU LOOIING FOR EMPLOYMENTT Try cur Clas-
nifiend Sactom| It ooty cnly 55 25 ser wond, And. if ypou wish 1o
rury N o gt crf yonr il i Ealed E2piad letiers-wou £an 80 50 for
8 Hitha a3 §1.00 pes wiord aodSoral. Acl now! Send your ad to;

INVENTIONS WANTED. FREE COMSULTATION. NO
DEA TOO SMALL. Daclosurs Poberdial cash or

THOM,
Dvem, Dapt. PAL Waat Spangfiats, MA 01080, (813)737-5378.
A Foa Based Marksting Company.

KARATE HOME STUDY COURSE. Learn Crientat fighting
socrits quickly and sedlly. Corifcele awanded. Fres Bro-
chng. M Orignt Kasrate School, Depd. TAS. Bo 5, Avon, ML
oFnr

STOP SMONG N B0 MINUTEST New Cognithen Mathad.
Send B4.95, Amedcen M. Q. Press. 1750 Kalahaus, #3833,
Honoiuh, Meeai P8R0

USED Courses! Books! Lsm 265 Smahsy, 124
Marbarough, Salen, Massachusets 01970

TYPFEWRITER at homa  Moneymaking
Typearhor insl, 147TA Crooks, Palerson, N.J. 07503

POPULAR MECHAMICS, CLASSIFIED DEPT. 234 WEST
ETTH STREET, NEW YORK, NY 10019
HELP WANTED

DESK JOCKEY AND SPORTCASTER JOBS! How 10 stan
Manusal covars twalve Radic Depadments. $5.00. VES
Publcations, Boo 63303-FM, Trbe, Texas 75711

OVERSEAS Empaoyment . . . 3200000 - $50.000+. Free
Fapast Employment. Boa 29384-AF, Indmnapols, Indsna
452G,

AUSTRALIA WANTE YOU! Jobal Big Payl Pad Tranapor-
tmhon!  Mewest  Hendbook—52 00 AUSTRALIAM
INTERMATIONAL, Box 15107-AF, WASHINGTOMN, DC
20008,

COULD you ok your o7 Protect yoursell. Lsar rules you
o bofiow b Mk sure you will shways hove o job 55.00.
Poopalz, Dept. 1002, PO Bon 1337, Troy, M 48008

AUSTRALLA - The Works 50,000 Jobs! Top pay. Transgor-
mlion. Computerized reports §2.00. Jobworid, Box 681E,
Coypress, CA DOS30.

RIVERBOATS - Tugs fop pay. No #xp. nesded. For g
sand $10.00. Marne Employmanl Servica, P.O. Box 207,
Cantral, In 47110

JDBS OVERSEAS , . . (including Alaska.) Free Details,
Gigbal Employmanl, Box B08-PR, Naficnal City, Celiornia
92050

ROCKY MOUNTAIN EMPLOYMEMT WEWSLETTER!
Colorada, idaha, Mortand, Wyomingl! Cument Openngs —

WEEN OM, WEEK OFF Ofishors Qilfeins, inforation
$5.00. UMCO, Bax 17103, Penaacols, FL 32527

JOAS maoney (sl 520,000 to §50 000 phs
pir year, Cal 1-716-842-6000, Exi. 360,

TRADESMEN - $10.00 + Wk i moeth, Must join Linkon.
Sered §1 0,00 boney Ordes to: B. Dales, Box 3316, Siabon 0,
Edmonton, Canada TSL 2K0

ELECTROMICE Empaoyment Dieeciory 500 Comparss
with Adcdressses, Excallent Jobs Avadabis 510 85 Un-List 280
Mgin Strest, Massena, NY 13562

COMMERCLAL DEEP-SEA DIVING - Enciting Siwes
opportundy’ High PayDemand, Waridwice Trawsl, Advar-
turell Dptails $5.00. Advanco. Bay 2906, Munbnglon, W.WA,
2ETH

GO00 JOBS ABOUND . . _ . Even in hard Times. Will show
you how io gel one. 3705 Sabslaction Guarariesd.
Concapts, 179 Cascads [PME), indian Head Park, iL B0525

EFFECTIVE JOB MUWTING. Frea information. LFEPMA,
34T Hawthoma, NE., Washagion, 0C 20017

OFFEHORE JOBSI L ates! miommation| Cormpanies now hir:
ing! Sand kong stemped svvelops by Ofishors Guides, Bax
44TE - P, Bilox, M3 38531

MEED A Job? we Can Helpl Gueles $5.00 Consyltaton
offered. Molve corsullania Case 10, Box 4506, Lincon,
Natrascs BE50

JOBS—Jobi—Joby  T5.000 Avalabie, Free Details
Sunbeit Cipporfunities, Box 20303-5A1M, Houston, Texas
TF2xs

FLORIDA ENMPLOYMENT MWEWSLETTER Complels
Sapte Coverags Weeily. .ﬂlm Free Delaés: FEN,
Buai BS-PRA, Jugited, Flonds Y3458,

JOBS 1N NEW MEXICD, THE LAND OF ENCHANTMENT,
Complste Job Finder's Guide. $3.00. PO Box 1163,
JAdpiausityion, M. 57152

ANDTHER “DEAR JOMN?" — FPemonhsl Consutant
saposas 27 Falal Meiaces Job Apphicanis Maks. $2.00 b
Consullant, Box 6214, Gresnsborn, NG 27405,

JOBSE: COLORADD, WYOMENG, UTAH, IDARO, MOMN-
TAMAI Computerzed rewslatier with 200+ new jobs sach
wesh Free detpls MOUNTAINWEST. 525-PM Canyon,
Logan, UT B4321.

R45E. l-unmq.m LFAR ]

CALIFORMIA EMPLOYMENT Hunimels of Jobi Selistac-
tion Guarantesd Send §1.00 Toc Pacilics, 415 West Colorada,
Moniovea, Celloma 91016, Sussenpbon Infomaion 213
J5E-0851.

FOR INVENTORS

YENTORS: Free informaton on YOur inwerton
lor sade. Wassker Saes Corporaton, G-5-F1, Framon, Ot
43420

PATENT AMD DEVELOF ‘o Irvgniion Fegsbersd
Patant Agent and Licensed Professional Engirmer. Saod ko
FREE PATENT INFORMATION Evary Imantor Shoks HEve,
Facrard L. Miser, Wootworth Bulting, 230 Broadway, Sute
IONZ-M, Hew York, WY 1000 [2912] 28T L0523,

THINGE To i lirvgilitis Clule, Bow 15811, Fayefievlla,
Ohio 45116 Fres informaton

BAKENG Money With Inweriion. Ten Suscesshil Methods
Usa By kwerkors. £10.00. Gulty Pubscabons, 5710 M. Raey,
Irdimrapadis, Indiane S5220

HOMPROFIT Foundation heips imvanions. Wikess rangs of
services. Free recording forma, Free esaluabon Aftilaied
Imeriors Foundaton, 501-8. lowa. Cooredo Spongs. CO
B0

WVENTORS — Lntad Stales Palanl Offca Searchas,
Patend Dwvslopmant Engmsoring mnd Madketng of your
Irveniong, weal with metutatucers coniracs. Send lor
FREE INVENTIONM CERTIRCATES and lnwanhon imlomma-

UMTED STATES PATENT OFFICE EXAMINER—3615
Woolwaorth Building, Mew ok, 10007

U.S. FATEMT Office Saarches. 734 Broacdway, Room 3615,
New York 10007, Free Invanton cevificahes

PROTECT Youwr Wwenbon. Reguiened Palen! ARomay.
Moy Yaurs Exp il Fugicty. Individal | tor's Proge
hprris Givesn Spacial Considaration Viary Reasonabie Changes.
Werig bov Free informaton. Paul . Sallagher, 2530 Crawiond
fuva., Evansion, Minos BO201

REQISTERED PATENT ATIORMEY wWashingion DG
Suburb. Doned A Kettestings, 414 Hungerford Dwive,
Racioyille, Maryland 20850

PATENT [T ECOMOMMALLY! Fres Dwiada N Ramer,
2008 Fondulac, Richmond, YA 23229

INVENTORS Paisnt Your Invention. Fres initial Consuka-
licn, We are Roguismed by the US. Goesmmenl Vicior J,
Evars & Co, 53T Egstern Aep, ME. Wastengion DO
20018, Bance 1858,

PROTECT YOUR INVENTION. Ragisiesd Paisnd Ao

mEmMmmmEm
Send §2.00 fkor informabon. Amancan Soceety of Imentors,
Bow 844, Valley Forge, PA 1548

SCIENTIFIC rules handy lor invvemiors 5100 PO Box
4191, Lancaster, P& 1 T604

PATENT YOUR Imvention Yousel)® inespensselyl Retired
Exarningr, 7400, Washingion, DC 20044

INVENTIONS WANTED

TRUCKING 20851 LITTLEWD EXPERIENCE Raason
Diwrpuittion . SECRETS!NM Booklet $5.95 micmmation
200, Former "TEAMSTER". Box 475 Sheboygen
‘Wisoonmn, 53081

PIPELIME Jobs- Construchon, Oparation. 15,185 miles 1o

v intaliod this ywoar L-lnf‘laﬂw $10.00. Pipalira,
Boa PM-243, Dwar Arver, Minnescla 56636

INVENTORSE: I you have B0 bwanbon for sake of liosnse,
wirile or free bookisl explainng how we can halp you, Kessler
Sales Corp,, C-5-1W, Fremont, Do 43427

INVENTIONS MARKETED! Cash RoyaRiea! FREE INVEN-
TION PAOTECTION CERTIFICATES. Geonge Specur

Manutaciurers Faprassntatves, Wookworn Bulding, Mew
York, MY, 10007,

RECREATIOMAL [IWVENTIONS MANUFACTURING,
MARKETING write: Fredburnmhan, Box 833, Rochesier,
irdiana 48075

REAL ESTATE & FARMS

FREE] Big Summer Catalog! Crees 5400 couniry properties
describad, peciured? Land, Farms, Homas, Busineases, Recrs:

ahon, Fstiremant buys! Selected best thruoad the LS. Cver
TO0 oifces, 43 stetes All Acrnoss Ameeice! Yours. FREE from
e workd's langest! STROUT REALTY, Int.. P.O. Baw 4528
G.5., Dapt. 5800, Springfudd, MO 65808, Call ol irse: 1-800-
el 1-L268,

REW . . . FREE . . . SUMMER CATALOG! Top real estals
vaiues coas! 10 coasl’ Paase Epecily Type propecty and oca-
tion desied. UNITED FARM AGEWCY, 612-PM Wesl 47,
Kansas City, Mo, B4112

HOMEBUYER BEWARE, Money saving GUIDE lor arvyons
wiho owns of hopes 10 own B home. Send 3555 o Abo
Ressxdential Appraisala, P.O. Box 10421 - PA-S, Elnwood, CT
[ hla]

BELL YOUR HOME YOURSELF. Save Thousands, Fast
Prowven Procedure. 24 Yeers Expermnce. 55.00 TO: Whilaker,
PO Box 20401, Indianapolis, N 88220

DZARKS: Scenic; Peacetul; Cean Ervimament. Informa-
o, Urnbanhowe: Realy, Baa 15, Wilkow Springs, Mrisoud
573, 41 7-465-2764,

HUNTING, FISHING PROPERATIES From 547, 10 5107 per

a
é
!
1
:
g,
:
i

paidded (1 puhmm}.l!m.ma'&mtm.
Morwalk, Conn. DEAS1

"BUY & HOUSE -0 DOWM. Recess 510,000 ko boot”,
Guarmnieed, $3.00. Evergresn, Bom 21-PM,  lsssgush,
Washington 8027

BUY Rosl Esinle with Mo Mongy down, Send 5895 for
bocsdet, PO, Box 1BAXY, Tweson, AZ BETI1.

CALIFORMNIA. Acreage Lota. $40 demn 40 monthty. Ban
36291, Loa Angeles, 90035
EXPORY-IMPORT

+2500 "Fast-Sellers.” Fres Brochures] Balirghico, Boa
©1308-88, Clevaland, Dhio 44101

ltlt "AiAN SOURCES DIRECTORY". Fartastic sev-
importng directy, Dwimis: ooros, 056M, fLO32,
mm‘m

AMATING Sowess ol Chna's beportExport Reveaked —
Excivave Repod. Deiads 5500 Ling Chow inbermabonal,
444 Masa Fosd 1, Sulte 334, Seetvoos, Tengs 77588

PLASTIC BAGS

ALL Sires. Buy Small Cuanifties, Free Catalog. Skl

G151 Colath, Van Muys, Call. 1400
BUY IT WHOLESALE

BARGAIN 8> 114 Weod Screws £3. 507100, Brockside. Boa
43036, Chicago, G643

BELOW Wholesake: Colhing, Jemedry, Cloascuts. Fros List
Tearow Mac, P.O. Box IAT3PM, Anderson, S0 29621

BELTE and Buckims. Compiste bne fast sellers. including
plote dealer $ot up. Catalog §1.00, Anchor Speciaiias, Box
3OSE-BPM, Morth Providence. Rl 02611

EAVE! FAEE CATALOQ| Motorcycls, Sncnmobile, Small
Engine Parta. Woodstoves, Log Spitisrs, Ensmgy Rems
Manudecturer's Supply, Box 157-PMI, Domchaster, Wi
Lot re]

[Continued on mexl page)
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BUY IT WHOLESALE
{Continuad from precading page)

ISRAEL By Mail Frée Detaik. Shioiman. Bos 2688, Tal-
Ay G10E6, |nrmat

RINGS, JEWELRY Priced 130% Below Rewd Catalog
§1.00 (Risdundaicls ), Ankapm, 35 Washengion, Wes! Warsok,
Al D83

“00,000 BARGAINS Balow Wholesale Many Free! Ligu-
dabory . ., Closeouts . Job Lots . Single Sampies Free
Detads. Bargainhuriers OQppodunities, Box 7304, Molland,
Michgan 40423

CLOSEQUT Jewalry 55¢ dozen, (Catakg 252] Rousssts,
1071631 Dow, Asangion. kA 03174

BATTERY CLOCK MOVEMENTS. Hands, Hardwans, Fin
85 ouality. Discourt poces Catalog 51,00, mefundabie
Yarse, Box M6, Thompon, Conmmcicu 8277,

WORLDWIDE BARGAINS: brgors . Dropshep .. Close-
outs | Freebes | Swples . | SASE Mamees, Box 1717
P, Haghlpnd, Indkana 46382

SAVE MOMEY . ., brasswars, CAMEras, (Aamonds, EIereos,
®g. Aigd. . over 1% countrms . where anc how | B0
sarvings - B5.00 - Ki Pubdications, Dept, PMGE2 113
Peppandge Place, Sieding, V& 22170

SHOP By Mad, Calalog 52.00 Jetundabie. AJD Enterpnges.
1523 Labrea. Hollywood. Callara G0028

CLOCKS, WATCHES, OLD QOLD,
JEWELRY

HIGHEST CASH far Goid, Jeweiry, Gold Teath, Fnga, Die-
micnds, Waichea, Siver, Platinum. bail Arscles Today, Free
ol with mformaton. Cricago Oold & Precous Melals, 6 E
Maonroe, Dopl. 1058, Chicago. 0600

BELT BUCKLES, FREE CATALOG. Union Buchier Ca.
E123 Wantworth-C. Minnaapols. MN 55418

WATCH And Tlock tepaitig boaks, tsals, matenals. Freo
Catalogs. Moth Amencan. Bom 77-AS. Fox River Grove,
lihngis BOOET

TAKE MO CHANCES. Doal with oldest. mnst relabig ferm in
old gold bsseness. Egtablanad 1834, We buy Gold, Siwor,
Fatinum. Dismands Highest Cash Free Indoemabon. Rowe
Irpuntnas. 204 East Madaon, Chcagoe BOG02

PREPARE Tax Agfurns - Housowila Jo Ann Netziey made
55,500 gt segson, Trainml home. VA Approved. Matioral Tas
School, Monséy 2FF, Mew Yo 10852

MAKE MOMEY WOODWORNING - Easy profits makeng
unusual gifts. foys. Aoveies Free details, Wilkama. 32K Tiue,
Gian Cowe, MY 11542

SELL Boows By Mai, Froifabie, Wnbe. Musgrove-1AS,
Ahus, AR T2E21

MAKE MiBians!"! MANUFACTURING BATTERIES, Frow
delafs. Everlasl Box 365, Bagola, MJ 07603

MALORDERS GOLDMINE !l.._. 85 Abroad Successiul
Maoneymaking Mathods. .. Fres Informaton 1. Digest Press
Assoc , Box GRADS Los Angeles, CA 90066

§1704.00 Monstiy For Tan How Work Waek® Guarsntsed!!
Homework , . . Sien immisatety Paid Daily - Froa Intor-
malion Aoplcation - AMY, Box 1028-a8 Kalaheo, Hawei
SETLY

MAILORDER OPPORTUNITY] Start profdable horme bugi-
magd wihout eipenence oF CEHERL WiiTe o Tned bDok, case

miglorigs, plus complele detals. Mo oblpafon. Mail Onder
Assocates. Depl, 701, Mantvale. Wt 07645,

CLOSEOUTS! Discoums’ Bekow whilmisle' Fresbies'
Sampias! DDN. Boa 20152-PAL. Ferndake, Michgan 45220

BARGAINS on Jawwiry. YWalches. and More 51.00 For Cai-
aog. Thomes, Box 9350, Balmore. Maryland 31228

ADV. AGENCIES, ADY. SERVICES
MAILING LISTS

GOLD - Sévar Analymis: Rocts, Oees, Concentrales: Free
Datpls. Prospecion Labs, P, PO Bow 111, Golden, SO @041
o

MAKE MONEY Duwsing for Waler Wells — ihways Suc-
ceashy. Dowsers Tool and In s §2.00. Dowser, 130
Morin 32, Camp Hé PA 17011 *

PROFITABLE Mailorde: Busiress Oppodurdy, Fres De-
tails Achand, Box (1040, Fowlsnale, Michigan 48838

PRECIOUS STONES & MINERALS

MARLORDER Agvermsers Exper assmlance. Aaleboak
Eadng Magarines, newspapers B 00, Chicage Adverbsing
Agency, 28 E. Jackson, Chacago 60604,

RUBBER STAMPS

DSCOUNT COUPON, Eddies RAubber Siamps. 3781
berila 51, San Dwego, CA 52108

GET Fresa cataiog no sarous rchoud, gam culler, jmwely
makef, hobinnst of craftsman can be wihowl. Full of bargans
emthuiyd Bms, ow proes: m Erges! SUpCiEns and sulhor
g on 1hie hiokl Fres new cataksg pust off 1he presa, yous lor
he msking Wnte Gregee s, Degl. 1. 800 South &gy Plowy..
Pasadena, Califorrs 51109

TREASURE FINDERS

FLEA MARKET OPERATIOMAL GUIDE . . . Proiits 12
Mdonths & Yaear . . Send 5300 Renbow House. Bow 332,
Pasatng, Hinots, GO0GT

§30 Hour, New Sorace Bumrass, Detailys. Wichars, TB0
Fairwary, Litchiieid Park, Arigong 85340

IMMEDIATE PROFITS Using Ouwr Proven Methodd, Spec-
facular Homa Wiolesaling ity. Frea Detas. VLA
Maregting. Degt 2682, 327 Ralegh Crive, Toms Aver. ML
OATS3

BARCO Type Fourders. Type and Rubber Stamps cabs-
g, Mail §1 .00 refundable on fest ordar. 237 5. Evergresn
Bansanville, 0106,

OFFICE SUPPLIES

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING, Booklel shows you how b0 S187 wour own busi-
negs with Clagsiiod Adwerting. ONLY $1.00 FOR BOOK:
LET — (3200 coupon refundable wilh hest ceded) HE
KAFPEL, POPULAR MECHAMICS, DEPT. P, 224 WEST
ETTH BT., MEW YORK, MY 10019

PRINTING PRESSES—RUBBER
STAMP QUTFITS

GOLD, SILYER, coima, relcs - Find wih inigue paberisd
Trgasurs fedar whila - Nohe beber. |Ow prices: Free indoema-
ton, wribs Techra. Oept. ©3, 118900 Montana Aveaus, E
Pasn, Texas TE6H35

FIND Los| cons, jewelry, bured Treasure, gokd nuggets.
mglics. Now revgiutionary padentad defecior analyzes abecs.
Iremendnus ranpe. 1o Ground pokup Frea catalog, Garndioe
ATZEM M. TIh Awe . Phaenon, Airona BS013

TREASURE- Locate guarier mile gwiy wih Ulir) sensdive
ocaof - Brochure frea, Aessach Products. Box 270270 -
AMC. Tampa. Flonda 33688

§ SWEEPING §. Prodd in swesging parong kaim. We'll haip
you sian, No fnes, wnte: Air Sweapars, 1577 Almagen Exp.,
San Joss, CA 95125

ARAD BUSINESSMEN Have Money 1o Buy & Invest Top
Finggrs Foes Pad, Int MindisEast Assoc. S82FMN. B2
Flasman, Hunbngion Beach CA G2646

MAKE Aubber Stamps. Highlty Profable Business., Fres
Delais, Slemper, FO8 22809 (G5}, Tenpa, FL X822

1982 "Homa Busiress Direciony ' describes over 130 com-

panies thal sat you 1 compietely! Send $2.. Dwactory, Box
100244, Cricago. IL B0S10

PROFITABLE OCCUPATIONS

TYFE Fonls. Hard Prinding Presses. Supphes. 120 Pages
5100 Deductible frst onder. Acme Type, 1730 M. Maraniedd
Chucin, BDAZY

RUBBER Stamp supphes catalog  Jockson, Brownsvills
Aoad. 5-110, ML Yarmon, liinoks §2R54

TECHMICAL WRITERS mane big morvy! Free ceiails: Tek
Pubs, Boax 2458-P, Croownlly, CA BR5ES

REPAIR Lawnmowars mousatds of pasts and ook, Whole-
sale b 35¢. EMwargers, 15 Caral 51, Port larva NY
t2rn

SUCCEED 1N ANY BUSINESS — Sand 55 68 For Guids.
Lasndyrigeper, Bos 2658, Hurdingion Station, New Yook 11746

EGUIPMENT Dealer Opooriurdy! Profiable  Matonal
Equipmant Bussneas Trom Homa. Withoul Cagital, We ship
Cassatte Traming Tape lof no Risk Examinaten, Exparioncs
Unrecesaary. Fred Repon. IPE-G, Bon 18588, Irvine, CA
ERRE]

COMPLETE Rubber Starg Outlils. Suphes Same day
shipmiml. Sign  Engrmarg  Machngs, Wholssale Caisiog
5100 Decfuctile. Star Stamp, 1720 N Marshhed, Chicapo,
0622

PRINTING Prosses, Type, Suppies. List 50¢. Tumbaugh
Prntars Supply. Mechanicsburg. PA 17055

TYPE fer printing. Catalog 31.00 deductibie 131 order
Cuaker Criy Typa, A.D. 3. Box 134, Honeybrook, PA 15344

PHOTOENGRAVING Cuts kade. Dplowse Box 105, Isip
Tarmacn. Mow Yok 11752

FRAEE Caldlogs Pepar ar conddonng  Falngerston
Toalk. supphes, Tl instruchons. Dookn, 2016 Canton_ Daftas
Taxas 75201

FT. BMITH Auction School, FL Smah, vk T2503. Aesiden]
& Home shudy. Vedaran Appndwsd

GET RICH!! Secrat Lo amashag debls—-bangs cash snd
cracil!’ Dhatmils FREE! weanns(il-WE-8. Billngs, NY 12510

MAKE MONEY! Spare Tima, Full Tima, Your Own Carpet
Cleaning Bus=ness. Aevalutionary MEW Meinod! Fres Delads
Aug Doctor, inc., 897 Horan Drive, Fentpn MO, 63026

PLASTERCRAFT!! Proftatre homa busingss bolgs avas-
able. Detals. Lynnetie, 62510 Mentor Pai Mantor, Ohia
L4060

SALESMEN-DISTRIBUTORS

FHINT YOUR OWM— Printng prossgs, Sype, supphes
direct from Geciory. Send 5100 ko calaiog &nd sampled b
Kesgey Co.. DML Monden Conn, 05450

PRINTING AND SUPPLIES

CUICK Copy Prirthing. Low Proes. Wwite: Natonwide. 6§14
Momth Miain, Bloomngion, Hings 51701

LETTERHEADS, 2 Colors. wamy. $17.50. Low. 24 Poal.
Mewloundiand, NJ 07435

GUALITY Prirhing! Lowasi Fricas. Stpped in Four Working
Dierys. Wrrie To: Prirst Pregs, Box 65P, Dubln, [N 47135

MAKE EXTRA MOMEY DURING YOUR SPARE MME!
Sihager we Maw Line ol Celendan, Pens and Populse obvarta-
wng Gidfie Vo kocal fems. Prompt. frendly service Iram small iown
AfA-1 Comnpany in our Tird year Mo swasimant o coligc-
Bons Weekly comemasions Be your own Bass Full ma
polenbal. Mo expansnce nmcetiany. Winke 1o: Frank Buckley,
MEWTOMN MFG. CO., Dept. FMCE. Newton. lowd 50008

SELL SEMSATIOMAL LOW-COST PRE-ENTRY PRD-
TECTOR dor Awsomobdes-Bukongs Excepbonal Dnambiused
margin. Morhwest Elsctnc. 3018, Bax 1046, Michell, SD
STI0N- 1048

MAKE HOMEMADE BOOKLETS. I've samad §187,000
wilh mne. Fria Informaticn: Falcon, Boax S48, Woodwille,
Taxas 75379

SPARETIME DISTRIBUTORS MEEDED. Linbrnited Prolits!
Prosgn Sudometne Product Free Details® MOTALOY, Box
4457-PM-8, Doweary. CA BOZ41

WOODWORKERS - IDEAL HOME BUSINESS. Fres Beo-
chue® Ping Shop, TP, Wesl Peleorcugh, NH (0458-
DO7E

ASSEMBLE PRODUCTS AT HOME, Many opportuniies
payg High Wesskly Piohés présentty pvadable sifhoul imoest-
ment. Wnte. Busnediad 028 Bhghion 11, Brooxhyn, Mew
York 11235

PIAND Tuming guickly Isamed wilh Bome SISy COUSes
Cipioma granied  Amencan Tumesy School. 17050 Telker -
Cirren, Mosgan Hill, Cail. 55037

BUSINESS CARDS [Raizad Prrhng] Frea Samples. BG.
2501 Saphng, Glershaw. Pa 15116

GUMMED LABELS
1,000 Dedune Gummid Addnass Labeds 5300, Froe Litora-
ture. Acma, 55 Tomoka, Pimssongh, Pennsybeama 15229
GIFT SHOPPING

SWISS ARMY TYPE KNIFE. FRECISION QUALITY Al
STAINLESS STEEL 3%, KNIFE m 12 iode w ane S8U0B8.
Sahsfacton Guarantesd W.C. PESCHKEN, 13014 W 67
Street. PO Bow 3564, Depl PM. Shawnos Mmsion, KS
88200

200  POPULAR MECHAMICS

AGENTS WANTED

SPARE TIME CASH. Ssf lanous Hanover Shoss Sam-
pies. 6A%S Wl Wee, NO expeviench needed. Mo age mi. Big
commussions, Hanower Snoe. Depl. 3329, Hanower. Pa.
17331

PRAINTING Adveteng Salvsnen-—Eucelipnt money Tak-
ey satdehig meihing Decalcomann Name Plalps, smad guant:
b Anverksing Speciates, sig lefens. Free samples. Rsics
XL, Bosion, Mass. 02113

BUSINESS OPPORTUNITIES

IMPORT-Exponl ogportundy, probinkie wodd-wide, mail
arger busingss irom home. without capsal. W shep péan e no
fisk mramnaion Expenence unnecessany. Frag Rspor.
udminger. Depl. R2706, Woodiend Hsts. Calilomis 91367

PICTURE Framang— Froffabie 1l o spane-ime business.
Easy 1o leam with handbook-courss “Guide To Pelune Fram-
irg Profies.” §300 Guarpntpad, Fres irameng-supphes calakg
inchuded. Japs. 126-P Sevendh Modth, Hopions, Miraesoln
5343

REFAIR HYDRAULIC JACKE — DETAILS FREE
WRITE: HYDRAULIC PAATS SUPPLY. BOX 4157,
BRAOWNSVILLE, TEXAS TES20.

DEBTS WIPED QUT with secral Federd Lan" Fosteme
siding FREE REPORT! Blusorints 2B.8, LaGrangawiia, MY
1 2540

FREE BOOK 3047 Ungue Proven Entevprees. Fabnious
“whnowE, " Second infialon Incoms. HAYLINGS, Carsbed,
CA 32008

{Continusd on next page)



BUSINESS OPPORTUNITIES
Conilnmssd frodm

LEARN Sapwing Machine Fopanng. Men, Women, Lucri-

BAM0 Weakly. Home maling program, Goodwond, Bos
26233-A, Tamarac, Florida 33330

§82.00 From Squam Fool Prywood [Hugs Dwmand),
Fevealing Prool 252 (Fisfurdabia), Woodwin, Bridg )
‘Mass. 02324

al Home. Spare Teme. Compre-
00, Hunbngioa, Bay 414, Greens Farms,

PWL Furnfiura! Proftsdis Home Busness. Easy!
Freq Inlormation, JaM, Box TVIPF, Bamfle Ground, YA

COMCRETE Blocx Machines: Catasog $1.00, Route Oma,
Box 95, Rap City, South Dakota 57701

SELL Books By Mall, Free Dealershup, Micdwes!, Box $4R2-
P, Shawano, Wis, 54168

ESCRAEEM PRIMT T-SMIRTS. inaupenssd kita. Fres Dalats.
“T-Pnnter,” POB 23691 (GC). Tampa, FL 33623,

GET RICH usng OTHER PEDOPLE'S MOMEY!! Unigue —
amaring business!! Delsds FREEN Finarce Consultanis,
S84, Billings. WY 12510

MAILORDER 31.000.00 POSSIBLE MONTHLY Sailing
Imormaton. Fres Owimils. ASYP, Chatsworth Ave. Box
30-E. Lerchmond, New ok 10538

NEW Discovery n Balsry Fascondfioning Eighilesan
Montha Guararies Means “Big Prodis Fast® Erectone, 7415
Gabie Drive, Linte Fock, AR F2205

DESTRIBUTORS, EARN SEVERAL TIMES YOUR COST
ON THOUSANDS OF PRODUCTS. GIFTS, MOVELTIES,
TOYS. OTHERE. FREE IMFORMATION. W & W GIFTS. BOX
6, PILLOW, PA 17080

RECONDITION JUMK BATTERIES! Profmable Home
B nmsa’ . JAM, Box TT1-PME, Batle Ground, WA
BB

VENDING MACHINES. Mo seling. Rouies san amazing
profits. 32 Page Catalogue $1.00 [Refurdable). Parkway
Corporaton, 1830 PMB Greenspnng Drive,  Timonium,
Maryland 21063

VINYL'S Where the money 8! Prolessonaly repair, refin-
igh, recolor lumiture, luggege, car lops, Cuwck, sasy, Two
small 520 jobe & day earm you §1,000 a monih. Momes, cars,
officas, regtaurams, wilimded customers. S1a sarming AMer &
few days practcs. Sensabonal detals fee. VIP, 2007
Montrose, Checago, 60618

300,00 wWeekly Possibte, Spane Teme Mailng. Box 24063-
Piis. Praaceiphia, Pa 19139

PIANG Tising mamed quickly 81 homa! Free mlormation.
Empire School, Box 1074, Jupder, Flonda 33458

Tmcmmmmumwmmu—
Cafy procucis. Lowes! baiow wholgdale pricas. Fmmedale
dmlihary, hosTel BeUSINESE Cpportunity. Free Book,
EMC, 5081 Da Soto Ave.. Dept 20-18, 'Woodand Millk, CA
1365

BUMPER BTICKER PRINTING DEVICE. Croap, Simple,
Portabis. Free Detsis Bumpe:. PO8 22791 (GC), Tampa, FL

SR04
MOMET Rolotiling Complels Condensed Instruchons
$2.25. Limbach. 7 Spruce, East Nomhport, N.Y. 11701
mummmrmmm

| MADE tremendous mcoma . YOU CAM TOO! . . Frea
77566

MOMEY SECRETS! Help Peopie and busingsses. gat mon-

10-G-8, 1145 Resarvair Avenue, Cransion, Rhode lalmnd,
[reera ]

EXCITING "Milsage Siretcher’ Catsiog pays mm
pvonings  withcal  imvestrran! CARSAVERS™, GTGF
Miliord, PA 18337

IMNCOME BY DIRECT MAIL for the ins and outs send $5.00
to: Seroll Pubiishing. P.O. Box 5144, Station “E™ Hamilion,
Owntario, LAS 4L3

MSTRIBUTORS Wanted ior fast Salling Specialty mema.
Mo Stating Captal Big Profits, Free Detads. E, L Kem, 2838
MNLE. 117th, Porfiand 8T220

SUCCEED In Maiordes, Proven Facis Mol Theares. Fres
Lilsrature. Lniversal Marketing, 4055 Wilahre Bivd., Sule
418, Los Angeiss, Calil, G000

ADYERTISE to 58,000,000 “Buysrs” Free!| Thiy America’s

20ih Top Pulling Magazirss.
166N, Buana Vista, GA 31803

AMATIMNG PROFITS! Mew Super Moneymaker! FREE
DETAILS! Sendt Stamp, Flowcn Box 257-P, Rockdord,
1105

GAIN FINANCLIAL SECURITYT Starl your v home bus-
ngss. Easdy double your cosl on indreds of hol-seding spe-
Mm Catalog, 51.50. Fetundable on firsl onder.

‘s Specially Mechandise Centec, F.O. Box 18471-8,
mm::it,r K T3154.

EARN gresghor InCoames. work smarter, and GROW RICHER
By uesang ADVANCED Trading and Baraing tachniguas. Pow-
arful, htthe known Tradig sechsts revedled by axpet. Delaiy:
Wakivrae, Box 20000, Prova, Liah 84603

HUNDREDS MOWTHLY! Gueamead, 5tar immadiately
n spae bme, Free detads. NG, Box 19833, Indne, CA
82714

WHOLESALING — Easy-io-star Businesa. 510000 lar Kit
or write lor Detads. Davis & Comparry, P 0. Box 468, Tacoma,
Wi DA Ouid

PROSPER With paperbacks! Ba Your Own Boss. Sed
books you recaive ifree. How io foho $4.00. Libreria, 8840
Lyndaln, Bioormington, MM 5542(

MONEYMAKING OFPORTUNITIES

GOOD INCOME Mems for Craft Shows. 2 Plam
$5.00. Ancraft Marksting, Box 2075, Florence, Ala. 35530

DIETRIBUTORS LirgenBy Nesded | Big Profita! Dist- PRER2,
Bax 2133, Sandusky, OH 44870

HOMEVMAKING FORMULAS - THOUSANDS! CATA-
LOG $3.00 (REFUMDABLE): GWad, Bax 183, Srookteld,
Whaconain 53005-0183

GET RICH! Sacred mw smashes delds — brings Cash,
Crodi’ FREEraport!| Wealthka-WBM-B, Billings, NY 12510

FANTASTIC sumings maiing from home!! Offer: Fush
Stamped Addressed Ervsiope Imperial, P-B X17410, For
Laudardale, FL 33318

SPARE trmm fortums i Vinyl Repas. Hugs dewmand creaias
mpuwmm:mmm Deetails trea. VIP,
Monirosa, Chicago, 60818
FREE! & manthiy issues of Opponunity Magazine. Laam the
sectol 1o saming extra cash. lssues full of profitable Suconss
stories. FREE. Write: Opportunty, Dept. T24, 6 M. Michigan,
Checagn, BOBI2

"HOW To Be An IMPORTER b Pay For Your WORLD
TRAYEL" Insider Secrots Aeveasd) 1839 Pages Send S5.52
Tac The Enrepreaeurs’ Library, 3. A 5, Dept. 27, Dyncan,
B.G.. VBL 476 Canacda

FREE Money And Od Leases Can Maka Millionares.
Dwtails. Panoramic Book Sales, M2 Ford 5L, Schenectady,
MY, 123068

START YOUR OWM MULTILEVEL MARKETING CO.
LMS, Box-452, Parin, N.J. 08883

| MADE 240,000 Year by Madorer! Helped others make

maney! Datalls 25¢. Torrey, Box 318YY, Ypsilant, Machigan
8187

MAILORDER! Profiable home business. Captal, Exper-
enca Linnecassary. Fres detailed snformabon. Associate, Box
4267, Morganiown, WY 26505

MAILORDER Couns lres. Secrels starting hoeme mailorder
Business. Spaciafies, Box T206X. Dayton, Ghio 45407

SOLAR Heatng isarmsd quickly a2 home! Fres miommaton.
Empire School, Box 183, Rocioala, IN 47872

HOW TO ETART YOUR OWN EXCITING IMPORT BUESR

mllmmmuw MFM.

ﬂunum-_.l 1 Independenca, Box 280,
Bmumhld Colorada BO20

MAKE $2.000 MONTHLY. Spare time. Unque proven
snterprides. No selling. Mo capial 10 start Free trochure.
Kashbuider, Box 1132-186, indignapolis, Indana $6225

I HAYE mace o fortune m matonder, seding inlormanon, Let
ma show you how W, KASH 8000, Box 310271,
Irslimnapolis, IN 46231

HOW TO MAKE MONEY THROUGH CLASBIFIED AD-
VERTISIMNG. Booikde! shiws you how B3 Start your own bus-
reas wilh Classifed Advertming. OMLY 31.00 FOR BOOK-
LET — {3200 coupon redundabie with firsl order). H.E.
KAPPEL, POPULAR MECHAMICS, DEPT. P, 224 WEST
BTTH 8T.. MEW YORK, NY 10018

CLIP newspaper fems — 52 - §25 EACHIT FREE Report!
Chppings-KB-6, Bilings, MY 12510
GTILL CHASING RMAUMBOWST Siop Fhml

Independence. PMEAZ. 1148 Sk Avenys, Brsigd, Penn
8007

$3335 MOWI— How 10 use Iho 18803 oppofunilies D
becoma wealhyl- Action Booxs, Box §17-1, Maysvilla,
Omlahoma 73057

RIP-OFF?T Genuine?? —Review hundreds— Get Rich™
adis—ona publicahon!— Acton Books, Bas 517-4, Mayswile,
Oidghoma 73057

1000% Profit Bronzing or Chenakohing Baby Shoes, Free
Literature, MBSPM, 388 Alpon, Sebring, Fla. 33870

TAKE prctures ior prodit. Cameramoney, 14580 West 32nd,
Golden, CO BO401

COMPLETE MOME MAIL ORDER STAAT UP GLIDE
$9.95 Parke Brocke, 2554 Lincoln Bivd.. Sulle 260, Mamna
Dl Ry, Calit. $0291

JANITORIAL COMTRACTING. Your own busness, New
sl shows you how. Frae datsds Ginges. Bas 454TA,
Stabon 0. Hamilon Ont. LEY 457

MULTHLEVEL marksling comuned wilh e Smmphcdy of
Mail Ovder Wribe' Thi Erdeeprisss. PO, Box 5158, Larga,
Florida X1540

VIDEQ Taping Service — Instuctions Talls How o Starl,
Equoment Needed and who o Contact. 51295, Halls, 68
Park Ave  Flamington, W.J. 08822

MAKE 4 Lot ol Money Fast Free inlormation. Ronnie Dl
Pildr. 523 Rty Street, Carson, Call. 30748

$50,000 POSSIBLE!! FREE-LANSING Bathiub ard Sink
Aslinisher. FREE DETAILS. Shepard, 4418 Wael 30ih 51
Los Angeses. Ca 90016

OWN Your Own Busness in Fisl Growing Syninabc Ludn-
cants. Far info. Sand 5250 o Synthetic Lubncants, 58500
Longhow, Mishawaka, Indians 46544

ASSEMELE PROFITABLE DEVICES AT HOME, Excep-
bonal opportunities without mvestment: Erferprises, 1133-MP
Linwood Fiace, Ubca, MY 13501

YOUA MAME Seni To 500+ Free Detabs” Opporhunity
Ads! Saves Time and 58500 Postage| Send only 35.00.
Maigary, 10220 Callings, Colingewood. M 06107

FROFITABLE GOLD FOIL PRINTER. Personaise bus.
NEss cands., poncils, matchas. Froe Detals Goid, POS 24966
(GC). Tampa, FL 33623,

MAKE Mut-Lirvel Forune Promoling Outstanang Mew Mo
Sock Planll Garen, 1070 Demorest. Columiua, Ohio
43204,

FREE REPORTI “Maiing money wilh classfisds.”
Moneyoralt PM, Cores. CA 953070845,

EARN Extra Money! Make §2000,00 From $13.00 Imvest:
muent, Aush §2 00 To: Thomas Ringkor, 185 East York St
Alron, Dhio 44310

1MADE $&,000.00 Monthly in Mallorder . . Meiped Othens.
Froe Prood .. Greentres, Dept. 03, Dunkirk, MY 14048

HOW TO MAKE MOMEY THROLGH CLASSIFIED AD-
YERTISING. Bookiel 5hows y0u how 10 stan your own buss.
ress with Classilied Advertising. ONLY §1.00 FOR BOOK-
LET — {$2.00 coupon refundable with list onder). HE.
KAPPEL, POPULAR MECHAMICES, DEPT. P, 14 WEST
5TTH ST, NEW YORK, WY 10018

MOMEY-MAKNG MEETINGS: 57 Kays In Markefing Your
Encwiadge in the Muli-kllion Dolar Worshop and Seminar
indusry, By Wiliam G, Witiams. Hard Cover, 154 pages from
Share Publishing Company Success Ssries. (808 m

FUND Rasars!| Sef Your Momibers Kodak Fim Al Fantas-
tically Low Prces. Maks 5500100 Memnbers Sokd, Detaied
Piang Free. National Phaoto, 627 Shallowford - Sufla 4AFM,
Chananooga, TH 37411

HIGH Profit impuise Nems! Linversal Appeal! Tremencous
Potgrtiall Free Dotails. Snow, Box T30X, Jamesiown, ND
SB401.

RECEIVE 2 Banafit Checks From The Fidarad Gowarmmid,
information: §2.00. Muschales Inlormation Servics, 311 Easl
20th, Odesss, Texad TOTEZ

mhranﬁmmhwm
1 §5.86 Loihgetss's Gams Co., Bos 10611,

FIM Oihiy 45118

DEPOSIT §100—0el Back $£314. Dnanamics, Box 1667-

PM, Cowana, Ca. #1722

QET "IMBTANT BUSINESS "] Detnils SASE. Mewsrn, Box

1388, Brockings. Cregon G415

CAMADIAN Mllions in mal nsiant money InSormation.

Wrile! Miliong, Depl P, Box 1038, Siastion Q. Torgnio,

Canada M4T 2PZ,

MULTFLEYEL MARKETING. Mo mesting sic., Mads pro-

vided. Free Detads. AEA, S405PM Bataan 5t, Mnneapolis,
MM 55434

EARNM §9 O EVERY 510 SALE! Ellentogen Entarprsas,
40F Crocker, Daly City, CA Ba014

WEALTH can be yours. BUCCESS HINTS, 51.00. T475
LaPaima, Sute 218, Busna Penc, CA 90620

{Continusd on naxt page)
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' MONEYMAKING OPPORTUNITIES
e A e

START IMMEDIATEL Y] Assemble small products af homa.
Enclose $3.00. Robwert Carr, Cart Bidg. 143 Silverbaach, Lake
Park, FL 33403

"SOMETHING SHARED' 1slly how | sarmed ovar 52,000
one weekend, over $25000 annual Bverage sales kor len
yoars from pan-time hobinejob. (nlimited polsnfial. Send
sinmped sevaiops for indormation or §12.65 lor book, MCinc.,
Box 605, Morcross, G4 30071

LoD, Giood— Fesl Great! Maxe Money! Donca, 332PM
Morth 1ith Street. Mew Caste, IN 47382

MILLIOWAIRE Peveals secrels Dehind his nches! Ensy
plan’ Write Today! Victor Enferprises. Box 1316-PM, Yuba
City, Calfomia RS89

MOMEY —FANTASTIC OPPORTUMITY PAAT-TIME
JOB—FULL-TIME WAGES HARD WORKER, FINE—LATY,
FORGET T, FREE DETAILS: A, F. ENTERPRISE, P. 0. BOX
A02-F, FORDS, NJ 08863

BUSINESS Success Blue-Frinll Fortune Buliding Inlorma:
‘on. Details Ambry, 1 Palrick Dr.. Méw Por Richey, Flonda
IS5

WIN E200.00 daily playing siot machinas| GUARANTEED!
System $2.00: Box 13525, Las Vegas. Mevada 85112,

LIFEEAVING Spodaman’s Cuide To Exposuns. Bnasses—
$3.00. EMT, Box 5102, Cookavilke, TH 38501

TAX Deductibhs [RA'S Mada Easy Workshest: 51.00
Relurdiabie. Laamesx, 120 Main 51, Box 285P. ML Kisco, NY
10548

PAY Off your 30-Year Morgage m Hadl the Time. Save
Thousanas. Facts, Tabses. $2.00. Avmar, Box 61, Yickora, TX
Tre02

YOU ARE MANIFULATED, By Undenglancing Prin-
ciplas, You Uise Thair Maripulasion To Mas Lite Benar, FREE
DETAILS. ADBINC, 1459 Batty Dvive, Xenia, OH 45385

GOLD Con: $50. Siver Meckiace: 325 Mation, PM,
Fairfiaid, IL 62837

DMS0— Pure- (Solvent). § ounces. $12.95 Midwastem
Saiea, Box 26081, 50 Louls, MO &3125-0061

RECEIVE & tax refund this year T if not, you probably messecd
BOMS GerUCINE yOU wers legally evtitled io. Sead $1.00 (1ax
deductibie] and 8 stamped business size sall-addressed
mrwplope for & six page list of deduclions amd exciusione
Congumer Financial |mformalon, Inc. P. O Box 8277,
Chicago, [inols GRG80

LOANS BY MAIL
PAISE §10,000 crwmnight! Fast-Simpie-Meitrod, Fully Guar-
anteed? Send $4.00 fo; IPS, Box T0BSE-C, Tampa. FL
33679

BORAOW By Mull Frea Details! MBG-PMBE2, Ban 2208,
Sandusicy, OH S4870

1m+mwmm1mm

GIUICK MAILOANS] Free apphcabon rushed! Lanco, Box
T2-B18. MeMinnyille, Oregon 87128

BORROW $25,000 “cvamighl.” Any Purposa, Keep indafi-

MOMEY Frobiama? Fres Book describes Loans, Cash,
Govemmaen! Grants. Other Benalits, svatabie o indhiduals.
‘Write: Associates, Box 98-Ad, Brookkyn, New York 11235

BORROW §1.000—55.000.000. Difficul loans avenged.
RESEARCH

USE LESE MONEY To Livel Let Lis Show You How! Fres
mm.m:m&m.ms.1mw.mum
7]

MOMEYMAKING DPPORTUMITY! Make Your own ~Wing

RUSH §1.00 ke sarsy money opportunity. Bundie Ent., PO,
Box 25836, Colorado Springs, Colo. B0S2E

FREE MESSAQES WORLIWIDE — SendAscehe —
Anytime. Detals 510 — Fenands Bay, 2180 Diego de
Mmageo, Santisgy - Chile

ELIMIMATE ROACHES! Essy hondahodd Farmuls. £2.00
Puus SASE. Skuba, 12171 Hawthome Way, Hawihome, CA
2D

MEED Extrn DREAM VACATHIOM Money? Gal Your Proven
Pan-Tima, Ful-Tima instant Monaymakng KA TODAYT And
By Christrmas: "1082°, You 100 could ta Fach, Start Mow. Sand
$15.00 To: Ransard Wholosake Distribuions. 1784 Siow Ave.,
Simi Valley, Call, 083

FREE informalicn on how 1o maks A Fich i e BOs. linois
Copy Co, Dept. PM, 107 SW, Adams. Paocra, llinoe
81602

G Profits Small investment. Sell sdd on wood Buring e
naces Starter Wt $5.00 Aetundabie. 1. E I, 107 M. Boess,
Hesanas, IL 61443

Wik a1 Powge, Aaces, Bilerds. Free Pamphisd. Jossphs,
Dept. P61, PO, Box 127, Baldwin Place. MY, 10508

AFRICA WOOD CARVINGS, Wide assofment, shipged 1o
you direct. Sead §1.00 ko cataiog, Norm Nembhard Co., Dept
PM.1, P.0. Bax 519, S1one Ridgs, N.Y. 12484

WHOLESALE GYER 100,000 nems, Cars. Radwos, Tays,
Et: No Gimmicks! Make Big Monay Al Home, Guaranieed
s-nu $10: TCM, 911 Florda Giove Fond. Keasty, N.J.

mmmmmmmﬁmm
10084 M. Stelling Aoad. Cuparing, CA 95014

WIN &t Horses, Bisckgack, Dice, Etc Free Liersturs
Universal Marcating, 4055 Wilshas Bhed, Suite 418, Lo
Angelas, CA 80010

RABBITS-CHINCHILLAS-FUR
BEARING ANIMALS

AMATING Profts! $10,000 Yearty Fasising Fabbits jor Wool
and Breading. Details—5$2.00. Amencan Angora, Mals 12,
Montana 58538

RAISE AABBITS SUCCESSFULLY BB Page Bookist Tells
How, BD¢ Amencan FAabbit Assn, H1, P.O. Box 428,
Bigomington, [ifinois &1 701

$800-51000 Month Flan raising rabbis lor us. Fres detalls.
‘Whita's Rabbary, Box 1388PW, Hudson, Onhio 44238

EARTHWORMS, LIVE BAIT

POULTRY & GAME BIRDS
OOSLINGS, DUCKLINGS. Chics and Books. Cataiog 50¢.
Piigrim Goose Huschary. PW-B2, Wiliamsfaid, Onic-4408
OF INTEREST TO ALL

AMSWERING BACHINE messages. Scripi ol 12 messages
52.00 Dhy-Glas Lid, Box 1564, Sausalito, CA B4865

HOTTEST MEW COLLECTIBLE - RARE GQEMS! Details
Froa| Taylor's, 113PW Martin, indian Harbor Beach, Flonda

azsar
FREE Promolional Abums, Concer Tickets, Siemeos, etc.
Information Fublications, 477 B2nd Sirset, Brookiyn,

F.0. Box 60148, Los Angeiss, CA 00080

202  POPULAR MECHANICS

SURYIVE MUCLEAR ATTACK! Free infoemation. Send
stamp, AADSADS, F.O. Box £0-A, Cassor, LA, T1016

BORROW §100-5100,000 bnstant Aeply! No Co-signens|
Fush Stamped Envelcpe! Financiad, Box  S8T(P).
Fechardson, TX 75080

BORAOW $125.000 EVEN F REFUSED ELSEWHERE!
Mo perenscis, (FC, Box 1146-PMS, Lawrencaville, Gecrgla
BN24E

PAY Mo intprast 55000 Financing All Elgibie, Mewer
Aapay. Fush Sterp. ABC-PMA, Box 588, Lomia, CA
BOTIT

SELF IMPROVEMENT Boors, Pamphiet listng 400 Tmes
Frea, wm s, Depl, PMEZ, P.O. Box 127, Baidwin Place,
MY 1

WIN A1 Biackjack. 83 FES, F.O. Box 835, Edison, M.,
el

SAYE On Cradfl interest Sesd §4.00 o7 Ko Caude, 3261
59 2351, Miami, Fla. 33133

DISNEY artist shows you how 1 draw. First sasy lesson
FREE! Gat siared ioday’ Drameng-FMI, 3471 Crownsworth,
Corona, CA 91720

MONEY Back. income Tax Akl Simplified Insurance —
Claim — Filing and Medical Rscand Systerm. Send $8.00 For
‘System” To: Michs Enterprisss, P.O. Box 1246, Ricnimnd,
Wash. 99352

GRAPHOPOWER: Powsr n Pemonality is Revealed m

Handwriting. Sample Page. §15.00. Graphopowar, Box 325,
Brasnires, MA 02164

ATTRACTIVE Encoma Opportunity with Semple Solar
Erergy Frojects. Complela hiormation $3.00 Timbemill,
Chsxinut Ave , Box 51, Ense Agrorm, WY 14052

OF INTEREST TO WOMEN

QUILTING CAN BE A LOT MORE FUN And go twice & 1851
whisn done on a frama. This one comes apar for aasy slorege
and you can make it in & wesosnd. Send $2.25 for plan to;
:mmmmmunm PMCE, Ban 1074, Radio City Sta.,

LY, 10103

GOVERNMENT SURPLUS

BORROW 530,000-Intemmsl froal Koeg indefinitaly! Frae
reporl. Amedcan, 1601 Main, Plainfaakd, 1N 45188

THE ARABE HAVE MILLIONS to Loan! FREE DETAILE!
Arab-Pa, 935 Main, Yidor, TX T7EE2

MASTERCARDY Visa By Mail Write! Credi-PMWBEZ, Box
2208, Sangusky, OH. 44870

BORROW FROM HOME! Arry amount. ary worthrhile pur-

Girnnicks! Frae Dwetails: DFC, Dapl. 10-C-8, I'I-IEW
Avenue. Cranston, Ahode |siand 02920

HEED CREDIT? RAeceive Master Card, VISA, Mo Credit
Chgc, Guarantesd Legal, Simple, A3 by Mail, Free Dwetalls,
Sand Sell Addressed Slamped BUSINESS Ervelope; PMCP,
Boa 18T, Boys Town, Nebs. BA)I0

RAIZE §10.000 ovormight! Fast  Fully Guar-
anieed] Send MO0 W IPS. Bon 108580, Tampa, FL
23819

BIBLE Questions answered. Stamped envelope, Byion,
17167 Bantiee, Datroil, Mchigan 48319

COLLEGE DEGREES BY SPECIAL EYALUATION of
EXISTING Cradiia & Job Exporiance. Fasl. (814) 8E3-1T81,
Wirite: Bon 13151-TH, Columbis, Ohio 43313

FINAMCE YOUR DREAMNS wah Governmaent and Founda-
tion Grants. Detads $1.00, TOU-PME 432 PCH, Hemosa
Baach, Californis BO254

wm GUARANTEE— How, whane— 5200, G5
inlarmaton, Depadmeni 18, Federal Building, Box 3813,
Springleld, Massachusedts 01-01

SURPLUS Jespa, Cars Ang Trucks Availabie, Many Sall
For Uindar §200. Call 312-742-1143 Exl. 7133 For Informanon
On How To Purchase.

GOVERMMENT SURPLUS . . Milions o tems [ncludng
Jeaps) . low &8 1¢ on dollar] Wost compiets Direciory avall-
able — §2.00 mum DISPOSAL, Boa 19107-AF,
WASHINGTOM, DC

COLLEGE DEGREES BY MAIL. Renowned Lindersities
ofter fully-pocredited Bachelors. Masters, PH.Os . . . Frea
mveaing detsls. Counssling, Box 317-MP-6, Tustn,
Calilorres G2680.

CREATIONM siory re-axamined. God creabed, but maithod
nat gven in Genasis. Ddfarent king of creabon meant. (ARsr
all, ne sun il Bourth dary but light ang plants fies! and thind
dayal) If not physical oreation, what? Explained in PARABLE
OF CREATION. Send $1.00 to: Swedenbong nkormaton M,
Bryn Athyn, PA 18008

DIVORCET Winning miormanon $2.00. MENS RIGHTS
ASSOCIATION, 1896, Fores! Laka, MM 55025

GOVERNMENT um FROM §7.50 ACRE! Homasites,
larming, vacationing, imvestment! “Land Buysr's Guida™ plus
nabonwede  sings - 5200, Lands, Bax  19107-AF
Washingion, DG 20006

mu.mmvm.nmmt.n 19481

PAY Bills When Due. New Record System, Free Detsis. A
H. Products, P.O. Box 11308, Bafimore, MD 21238

BORAROYW By Mail! Froe Details! MBG-PMBEZ. Box 2298,
Sandusky, OH, 44870,

CONFIDENTIAL Chacago Mailing Address: Busmess, Per-
sonal Since 1044! Mail Center, 323(k) Franen, Chesago.
BOGOG

“GOVERMMENT" SURPLUS JEEPS CARE 330.00¢
BOD,000 Itemaf Compiete Information Your Arsa. LARGEST
OFFICIAL DIRECTORY. 5200 [Guaransed). SURPLUS,
Departmont  ATZY. 4620  ‘Wisconsin

Marthwest,
WASHINGTOM, D.C. 20016

YOUR CHANCE TO BUY, RIGHT! Loads of pacple are
daing A, Wy mot you? For dotmiled bookiet on buying drect
from U5 Goversment, Send 8385 10: CAH industras. P.O
Box 7168, Lekewood O 441907

1mmmmmﬂmwm
Send B2.00. Fuved, 3037 M. Clark, Depd. J-8, Chicago, iL
BOBAT.

REMAILING SERVICE

SASNATCHEWAN Remaiding Central, Bex 101, Foam
Laxe, Saskatchewsn Canada 504 140

CONFIDENTIAL MAIL and PHOME Cails Recesmd anad
Forwarded Caily, Cantral, Box 358PM, Claymont, DE 197003

WORLDWIDE MAIL FORWARDING 25 yoars aupanane,
MATO, Box 1418, Sarasota, FL 33578

HAYE A Confideatial Malling Addvess. Barkshins Maits, Box
1489, P#lsfeld, Massachuseits 01202

[Continusd on naxt pags)




REMAILING SERVICE
Continued from

DEPENDABLE, Confdental Ramailing Postal Shappe,
365 East 000 South, Salt Lake Clity, Uiah B4111

WORLDWIDE Ramails Conficental §1.00 Each. Servica,
Box B519, Bakersheld, CA 93380

UNLISTED ADDRESS. Discrest and confdental  Remail
$1.00 Sngls. Mal Forwarding Serace, BOS0 5. Man,
Houston, Texas TTO025

BOUTHERN CALIFORNIA Remals, Stamped §1.00. F.O.
Box 11692, Costa Mesa, Calfiomia 99827

DIRECTORY FRefisbin Femalers, $10.00. imemational
Femal-Forwarding Associabon, Box 1538M, Hio, Hawal
PETI00332

REMAILE 51.00. Ask abosd Listar
Bax, 19070 Yo, Cockeysville, MD. 21030
ATTEBURDH Remals, Lowest Pncas.

MISCELLANEQUS

PRIVALCY, Pochet door isich made lor under §1.00. Meed
wiseh, hand [ocls, several siore bought Senss, Make saveral
H_m. Rofs Repas, 2T20 Pardaks 0L, FL Collirs, CO

WWNNAMM"W
New England” Shows how to Protect Home and Family .
Shoosing Hatory . . . EMects on Cites . . Predichons .
Teclabor brvs . LﬂhMWIIM:ﬂdDIﬂ'HHmd [MC-'lnd
VISA echude MNumber, Expirn  Date) Home-Science
Publighers, B33 Bascon 5., Boston, MA 02215

FORMULAS, PLANS, ETC.

HOMEYMAKING FORMULAS - THOUSANDS! CATA-
LOG §3.00 (REFUNDABLE): OWAS, Box 153, Brookfieid,
Wisconssn S3006-0183

ANY Firmula $10.00. Catolog - Treatise $1.00. Belind, Box
568, Chucaga, G06S)

LASER Pans 510 Celesiial Pesaarch, 420 Pise Svenun,
Sufe 158, Hermoss Baach, Calil. B0254

ITALIAN HOT SEAUSAGE
Park, Box 112, Verona, PA 15147

FRONT Ranga Chik Fscipes K Tips, 55.00. Traidl's End Chili,
Bex 2037, Longmont. CO 80501

30 ECONOMICAL Mea! Recipes - $3.50. W, Shuieworth,
Box BS32, Michigan City, IN 45360

FRIZE Winning Recips - Sausage and Papper - £3.00. Twiat
Condnes - $3.00. Both $5.00. John Hall, Bax G4P, Lighihouss
Poirt, FL 33074

GRANDMA BAKER'S Potatos Salad plus threa céhar Fam-
lly Recipes, Send 42 .00 oo Apcipes, P.O. Box #3304, San
Josn, Casd 55153

T ORIGINAL Meocan Family Fecped. Fdeo, Chilaguikas,
Cnmere. Easy. Economical, Delficious. SASE 52 Cidy, Box
2026, Englewocd, ©C BO150

recips. $2.00. Food

TRAVEL & RESORTS

YACATION Beautiul Montana Ses the Widemass while
you can. Rush 32.00 lor wionration, Vacalion, Box 158,
Comndon. MT. 58828

25 MTALLAM recipas $8.00. 468 Hyde Pak Bhva, Nisgars
Fiaks, New York 14303

AUTHENTIC Polish Bigos and Fotaio Pancake Fecipes,
$200. Dnio Fag'd.. PO, Box 200, Moninesl, Clasbes HIX
aT4

SPECIAL SERVICES

IMFORMATION On amyihing. Ferguson  Fasearch
Speciafets, B0-15 Woodside, Woodside, Mew York 11377

HOW TO MAKE MOMEY THRAQUGH CLASSIFIED AD-
VERTISING. Bookist shows you how 10 82871 yolr cwn Busi-
ness with Clasahed Advedizing. DMLY 51.00 FOR BOOK-
LET — (5200 coupon rafundaxs wih first order). H.E.
KAPPEL, POPULAR MECHAMICS, DEPT, P, 234 WEST
ETTH 5T. NEW YORK. NY 10019

BETTER HEALTH

BACKPAIN RELIEF | $3.00, Drumat. 516 Fiadchar Sirael.
Mimarfipld Peons 1A

CHOCOLATES: Rum !led nch delicious gourmes

detgh.
Easy ¥ mave. 53.00 SASE_ ). V. Enterprise, P.O. Box 2683,
PL At Texas THE40

COOKING 5 PROFTTABLE! Your kitchen catens iocal res-
murants. Kit 795 Sheda Toomay, Bex 5531, Valsio, CA
S4581

BALAMI — Homemads Essy FRecips, Send $2.00. ET.C
Recipes, P.0O. Box 16160PM, Orianda, Flonda 32811

WINEMAKING & OTHER RECIPES

WINEMAKING-BEERMANING-GASOHOL, Free Supply
Catnlog Vassi Equpmens Confinental, Box B88015-PM,
indimnapola bnd ARPAR

FIGHTING Fa1” Sed-cure cbeslty quickly, salely, pawma-
rantly. Fres detaiis. Caballecrs Prass, 18358 Cabalisr M1, Lis
Vegas, WY BI10R

suppiees.
554120278

LAND-FOR-TAXES| Get For Almogt Nothing! Easy Linder-
11811

PERSONALIZED Koy Tag. Biack with Whis Lefiering.
Sancd §3 08 1 Huha, 100 Cantennial, Welland, Ontaria, LIC-
il

FREE LCD PEN WATCH. Detads Sand SASE ODC, Boa
14335F, Opportundy, WA 98214

IDENTIFICATION CARDS . . . CERTIFICATES . . . 52
GELECTIONS. Sampies 25¢. Documents, Bos 5684-T. B2
Mo, Cadl. 8173

FOLLED-Cxit Elongated Goins, Elongates, 228 Vasser Ad,
Poughicsepsie, NY 12603

BUYIMNG Cartioe, Séver Soider, Sivver Contacts. Tarmatum
& Seellite - Poley's Saivage. 12389 Minges. Battie Creak, MI
8T

GOLD, Siver, Platinuen, Mercury, Tantalum wanted. Ones
mssaywd. Free circular Yholesals Tenmenal, PO, Box 18,
Morsendd, MA O2082,

SCRAP BILVEA COMTACTS, FORKLFT CONTACTS,
Sitver Soider. Stedling, Gokd Plated. Fcberl Leszcrak, 552
Myvia 1., Elizabath, M) 07202

HUOE SAVINGS. Eiminate dealst mark-ups. Free Tral
Blatterss Wholssaks Terms srrenged Loyds-PuMC. Rockdord,
Minois §1104

FREE HEARMG AD CATALDG - Save 2 by ma! Write
¥ Caformia

‘Moneydavers”, G530-PMWE, Langoon, Sepulveda,
#1343, NOT sold n Cadtomia

HERBS lor hisalih &nd heaing, 188, capacies, books, frem:
HARTENTHALER, Foiorah. PA 13032

KE QUALITY BEER, Wne. Frea calmiog. Yillege Stor,
Box C-51PM. Westport, MA 02780

VITAMINS | What you shoutd wnow. Copy — send §1,00 ko
BALLERY, F.O. Bos 182, Hopawsll, WA 23860-0182

WINEMAKERE-BEERMANERS— Frea CElaog—Fast
Sarvce— Large Betection; Kravs, Box TE50-L. indepandencs,
Rtigggunt G450,

FOR THE HOME
GUARANTEED To SAVE THOUSANDS And YEARS OR
Your Morigage. An Un rrasithiced.

publisized Compiataty Legal
Gend §5.95 J. T, M. Enterprisss. Box 317, Middie lesland, New
York 11953

CASTIRON Teakemes, popover pans. Bread, Cunng Pro-
oedures, Tres. knon Crafl, Freedon. N.H. 03838

REPAIRS AND SERVICING

REFRIGERATOR TUME-UP THAT CUTS OPERATING
COBTE, Remember o refrigaraion in Good condiion rung les
g sivea dollars. Phatocopy of arficls avallable for §1.00.
Serd order 10 Popular Macnanics, Dept, PMCE, Box 1014,
Aadio Cey Statiom, New Yo, MY 10101

GARDEMING & LAWN CARE

LEARN Cardening and Landscaping ai homs. Free booklel.
Litetimes Career Schoois, Depd. A-888, 2251 Barry Avenue,
Los Angedss_ Calilomin SO064.,

BUILD Prodessonal Propagatiod Genminaiion labse thaemo-
slafically conroked ares 83 < 3. Plana 35000 Taypdos
Entmrprises. 1311 Eihorn Cessoent, Prince George, B.C
Conady VaW &LO

FLOWERS, PLANTS & NURSERY
SUPPLIES

SAVE Half bty Buying Heanng Aids Dirsct. Month Tral Fea
Compary Inc., Bax 364, Bragepon, Ohio 43812

FREE Heanng Al Cataing. Huge Sevings. No Salesman
Wil Cell. Try Belom You Buyl Rhodes. Depl 132-8,
Brookport. |L 52610

TOBACCO

MAKE Fipes, information: Pime, ine., PE2, Box 58211,
Chicaga, Mingis BG5S

WALL PIPE RACK WITH HUSHDOR Make your ben. Pho-
ocopy of arbcie shows R detats. Prce 852 Send order o
Popular Mechamcs, Dept PMCS, Bax 1074, Radio City Sta.,
Ihirw Yok, MUY, 10101,

SCIENCE & CHEMISTRY

LABORATORY Chemicals, Glasswirg = ADparatus, Cat-
sogue $1.00. Deluxe Scientific. B34 5. 13 Shreen, Manitowor,
Wisconsin 54220

HOUSEPLANTS FLOURIEH ! Amazing naw discavery con-
tmning 100% MATURAL meneral; sassntial for plant heafth.
Festones “Fresh rursary green” ook phes neew growth within
Sicx wek3 O monery Dk, Fush 53,85 10: Provider Product.
Inc.. 2100 Lancaster Or. NE, Suite 2-D8, Salem, OR 87305

PROFESSIOHAL TECHMIQUES ard EXPERT ADVICE for
GO0 PLANT CARE. Now on caasstte lagef Authcr hes 25
yRars nasery apeience. Send 51200 and address oo
Murein L Feger, 8254 Firelower Aoad, Theodons, Alabams

GROW Plants For Fun of Pralit Instructions of Plant Prop-
agation plus One Dozen Sets ko San You W Prants,
Eand §5.00 Paus $1.00 Postage and Handing to: Layer-Ax,
PO, Box 156382, Olando, FL 32858

RECIPES, COOKING, ETC.

EXCITING Komean Ascips Hor C'osurves 53.00, Kally, 2271
Hazed 5. #5. Bamumoet, Texas 77702

g —

WILEMAKERS-BEERMAKERS Fresh Goocks, Fast Ser-
vie, Frea Catalog. O'Bren's, Bow 2840, Wayne, IL G154

BEERMAKING SUPPLIES —Juaity Salection, Fres Price
List Brew I Yoursed, Box 121, Fresport. IL 61032

BEERLOVERS! Brow Arnarican and European teer, Com-
plede kns, Equipmeni, Supplies. FREE oatails, Dusne Imports
inc., Department PM. PO, Box C-500, Hershey, FA 17003

BEER LOYERS — Brew your own, Deacaous! inaxpenssye

Frap Cataiog. Beer Goar, Box 25093M, Lansing, Michigan
500

FREE Encyckopetis Wirsmakng Beermaking Supples,
Equipment, ngredients. Sand 51.00 shippang, handlirg.
wyrox, Boa PMT488. Rochester, NY 14615

"“WINEMAKING Simplified” plus dandehon recipe. $3.00.
WINES, Box 1165, Bioombeld, Mew Jersey 07003

FREE BEERMANING BOOK Pius Catsiog. Finest Equip-
M‘ﬂmﬂi}m Fully Guargnieed, SP1, Box THd-M, Chapsl
Hill, 27514

WORLDS lneat wines made sasdy of homs. Compheta
inatructiona B Recipes 5500, OWL PubSshing, 1558 Fschis,
Slow, 44224

MOOMSHINE MANKMNG. Whiskey, Gin, Vodka, Alcholusl,
Bustmted Manual, §2.00. Homebrewwr, 5133A Fairhil,
Philadeiphca, PA 19120-1185

BEERMAKERS| Fres Specalst Cabaloghewsistier
Willmrn'y, Bon 4810, Qnidand, Celforniy B4804

WINEMAKERSBREWERS Catalogl Begnner Mita'Ad-
vanted Matenal, imaxpansive, AMAZING GRAPES, 1131-A8,
South 46th Siresd, Philadsiphia, Pennsybvana 18143

"ALL ABDUT BEER." 18 Fage MNewapaper Sand 51.00,
Wive Boai Catalog Fermenters Cedar, 8238-8 Danaby.
Indinnapolis. ndiana 4620

BURGLAR ALARMSE & HOME
PROTECTION

PREVENT BURGLARIES! Protect Your Home and Family!
Hamé Secaurtity Techriguias, Tells how 1o START NEIGHBOR-
HOOD WATCH PROGAAM, "0o 1 Youmallm Window Secu-
ity for 12 — Garage Doors — 502! How 10 Install your own
Wirsdow Bars — Sand £3.00 Today! Brandywine Publications,
Box 1874, Gillerta, NJ 07933
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Subscri
Slashe

oneysworth monthly has stunned
the magazine world by announc-
ing an offer of full-year subscriptions
for just $2.97. This is as little as some

magazines charge for a single issue.
“We're doing this to celebrate our
Tenth Anniversary," a spokesman said,
“and to solidify Moneysworth's position
as America’s Number One Biggest Pub-
lishing Bargain. Ever since it began

rates, while other periodicals have been
raising theirs. We started out at $10 a
year and now we are offering Tenth An-

niversary Special Subscriptions at the
U/NREAL PRICE OF ONLY $2.97/"

Moneysworth, which tells how to get
the most for your money and the most
out of life, is read by an estimated

5,000,000. Its chief competitors are Con-
sumer Reports, which sells for $14 a

year, and Money magazine, for $17.95.

How to place your order
Readers of this magazine who wish to
take advantage of this unparalleled of-
fer should send their name and address
along with $2.97 to: Tenth Anniversary

Special Subscriptions, Moneysworth,
P.0. Box 404-PM, New York, NY 10101.

Typical of the savvy, wallet-fattening
articles Moneysworth prints are these:
Recession-Proof Jobs
Cars that Are Stingiest with Gas
How to Earn 10%% on Your Savings
Cannda’s FREE Land Giveawny
How to Qualify for Food Stamps
The Only Diet that Really Works
The Long and Short of Hair Transplanis
How to Collect Social Security from the

U.S, and Canada—BOTH
Are Hay Fever Shots Pointless?
Mercedes’ New “Lifetime” Car
How to Reduce Exorbitant Doctor Bills
States with Best Unemployment Pay
How to Get a Low-Cost Divorce
The Kinds of Cars Mechanics Own

How to Hold Oun to Your Auto Insurance
How to Turn Boxtops into Gold
Contact Lenses that CURE Poor Vision
Happiness Is a Hick Town

A Gourmet’s Guide to Free Cookbooks
How to Stop Snoring

Alr Travel at 50% Off

Today's Saldiers Command High Pay
Prosperity in Alaska

Low-Cost Insurance for Noa-Smokers
Mattresses to Turn Handsprings Over
How to Save 209 on Your Food Bill
Schelar Dollars for the Middle Class
Where Retirement §§ Goes Farthest
The “Yart”: Incredible §350 House
How to Get 7 Bestsellers for Price of 1
8ki Areas Without Steep Prices

How to Barn Wood Efficiently as Fuel
Resumes that Get Jobs

How to Avold Alimeny

How to Travel and Get Paid for It
Fifteen Fabulous Free Mape

Don’t Sneeze at This Cold Remedy
Starting a Retirement Business
Yideotape: The Last Word in Wills
The World's 100 Best Free Calendars
Landing an Executive Job After 40
How to Cope with Dunning 1.etters
Sallboats that Are Heal Winners
Getting a Job as a Forest Ranger
The Amazing New Two-Engine Car

As you can see, Moneysworth is an
easy4{o-follow instruction manual for
bullding & better life. Each day, it is in-
undated with ecstatic testimonials like:

* “You're not going to believe this,
but I have parlayed $146 into 90,000,
due to your informative article on how
to break into real estate. How can I ever

express my gratitude sufficiently?"

tion
to $2971

rice

—H.T. Pinrose; Montgomery, Iowa.

* “Your advice on Social Security re-
sulted in a $3,135 lump-sum cash pay-
ment to my wife and §171 monthly pen-
gion. The best investment I ever made
was my subscription to Moneysworth.”
—Dr. Herman Hortop; La Grange, IIL.

® “Your article on high interest paid
by foreign banks has enabled me to
retire in style. 1 cannot thank you
enough.""—E. Svenson; Fallbrook, Cal.

* “¥Your news reports on investments
have brought me, in just montha, §12 998
profit, tripling my monay. You can hat
Il be a Moneysworth subscriber for
life."—L.. Grey; Ypsilanti, Mich.

® “Your article 'Inaccurate Billing by
the Phone Company’ led me to discover
four years of overcharges. I got a $1,583
refund!"—A. DiRienzo; Bristol, Pa.

* “Moneysworth's product ratings
sure stretch the dollar. I bought the
3Smm camera you recommended, sav-
ing 30%."—R. Goodrich; Tucson, Ariz.

* "Your article 'How to Avoid Paying
an Exorbitant Doctor Bill' saved me
$65. Here's my subscription extension."
—C. Wagner; Yocktown Heights, N.Y.

® “Thanks to your article ‘How to Buy
a New Car for §125 over DEALER's
Cost,’ I just bought a Chevy at a saving
that I conservatively estimate at $350."
—Rudy L. Grange; Anita, lowa.

s "Moneysworth is aptly named. To
paraphrase Churchill, never have so0
many paid so little for so much.""—Dave
Alpern; Pittsburgh, Pa.

To take advantage

To take advantage of this GIVEAWAY
offer, readers of this magazine should
send their name and address with $2.97
to: Tenth Anniversary Special Subscrip-
tions, Moneysworth, P.O. Box 404-PM,
New York, NY 10101.

(Note; There is a limit to the number
of years that may be ordered under this
special rate, No subscription may ex-
ceed three years—at $8.91.)

If ever a publication was accurately
named, it's Moneysworth. This offer is
highly recommended,

£ Maneyywarth momlsaxi. T ceg.



TS Toyota Miotor Soées. LLEA. W

ATWO SEAT
SPORTS CAR
WITH A

7-FOOT TRUNK.

THE 1982 SR5 SPORT TRUCK. Two-
seat sports cars are fine...if all you travel with
is driving gloves and sunglasses.

But if you like to bring your toys when you
go places, take this two-seat sports machine.

Its 7-foot trunk holds a dirt bike, a snow-
mobile...almost any payload up to 1100 pounds.
And inside, the Toyota SR5 Long Bed

Sport Truck really is outfitted like a sports car.
With bucket seats. Big, blacked-out gauges.
Even an AM/FM/MPX stereo radio. All standard.

.....

Start the 2.4 liter 4-cylmder ﬂvemead cam
engine and the sports car feeling gets even
better. You've got power-assisted disc brakes
up front. A sporty 5-speed overdrive trans-
mission. Or you can order Toyota's innovative
4-speed automatic overdrive.

And one more thing— mileage you
wouldn't expect from a sports car! The Toyota
SRS is rated at 34 EPA Estimated Highway
M PG.@EPA Estimated MPG. Remember:
Compare this estimate to the EPA "Estimated
MPG" of other small trucks. You may get differ-
ent mileage, depending on how fast you drive,
weather conditions, and trip length. Actual
highway mileage will probably be less than
the EPA "Highway Estimate.’

The Toyota SRS Sport Truck. It isn’t hard
to believe you really are in a sports car.
just don't look back! L




Which is the lowest

‘menthol 100’s?
Hint:it's not Carlton.)

OW s the lowest menthol 2 mg tar conigins less than And NOW Menthol 100s {5 by
1005, But ft's easy (o see half the tar of Carlton 100s Jarand awayy lower in tar
why some people aren’t Saft Paclk Menthol at 5 mg. than any other Menthol 100s
sure. They've had a lol of T . whatsoever.
confusing numbers throun 20 et | Which is the lowest

it them for quite a while,
Just lock at the chart
at the right and see for
yourself,
The truth is that NOW
100s Soft Pack Menthol at

100s menthol?
No need to guess-NOW,

NUMBERS DON'T LIE. NOW 100s
ARE LOWER THAN CARLTON 100s.

T

100555 10052~ 1005,

NOW 2mg 2my 66!:;151;

CARLTON | omg | Smg | Img |

At namben 32 3 pér Dgarathe by FTC metad

The lowest in tar of all brands.

Warming: The Surgeon General Has Determined
That Cigarette Smaking Is Dangerous 10 Your Health.

BOX, BOX 100's: Less than 0,01 mg. “1ar”, 0.001 mg. mcotine.

SOFT PACK 85 FILTER, MENTHOL: 1mg. "tar”, 0.1 mg. mcoune,
SOFT PACK100's FILTER, MENTHOL: 2 myg, “1ar”, 0.2 mg. nicotme,
av, per cugaretia by FTC method,




