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Quality is Job 1

“It all starts ¥

here at

the Design

Center”

JACK TELNACK
Exee. Director, Design

Ford Motor Company’s Design
Center is where the shapes of
tomorrow’s new Ford, Lincoln
and Mercury vehicles are
conceived.

It is also where quality
begins. No matter how attractive
a new model might look, it must
also be engineered 20 that every
part goes together properly on the
assembly line.

So our designers are
responsible for following their
creations right through the

manufacturing process to see that
quality is maintained.

Theres a new spirit at Ford
Motor Company. And everyone is
involved —from the man in the
corner office to the people on the
assembly line,

This dedication to quality is
already payving off. Overall, a 25%
yvear-to-year improvement in
quality, as reported by our new
CAY OWnNers,

At Ford Motor Company,
Quality isJob L

Ford
Mercury
Lincoln
Ford Trucks



Sears Kenmore Gas Grill.

Now you can enjoy barbecue meals
without the ecue mess.

on this
Portable Kenmore
Gas Grill with
Redwood Shelf
now only

$1999%5"

Feb. 28 through March 27

Let Sears show you a
way to quicker, cleaner
and more convenient
cookouts

No mare dirty hands from
charcoal. No more lighter fluid
No more matches,
Instead, a twist of the |
knob ignites the gas.
Dual controls adjust

A
- .
- -

GRS |1 Contrast o metal

- grids. our smooth porce-
lain enameled cooking
grids are as easy to clean
as your porcelain enam-
S . eleyf cookware.

T % oo save $100 and start
cooking out the clean and easy gas gnll way

e DOguedies

This advertised item is readily av.a"ilable

the flame separately for sale as advertised.
SO you can cook at
difterent temperatures You can count on

on either half of the grill And what 2 Bt i i and e sl by

' t hes pnce 15 3100 off confinental Linded Siates
Eﬂ”l ‘q fL.I“ 3?3 Eﬂuafe IHChEIE' Df Cﬂl:rkll"ig regular separabe prices SearS' Ayvailable l.!r mios! Sears retail sioces
area. Plus an 87 sq.in. warming rack. e ————




When a big one’s
onthelme,betterf’shStren

You had him. But your line couldn’t hold him. And you lost your
balance as well as your fish. Head for the tackle shop and pick up some Stren,
the all-purpose line from DuPont.

Because Stren has the unique balance of properties you need for
victory at sea. Stiffness to set the hook Stretch to absorb the strike. And

\Ehnfsstobeattheﬁshatlns:jwngmm cast after easy cast. So fill your reel
rofessional’s choice and go after him again

Thebestf'shmglsStmnﬁshing @UPOND




On the cover
A feat of submaring
supaiankers, sach
1.400 leat long and
carrying 60,000 tong
o gquid natural gas.
has bewn proposed
a% an alternative
ta a far more costly
Alaska pipeiine. Read
how it woald wark,

imnineg on page 118

—PA pantand by EQ Waligursky
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Sharpening

‘hw
. i

il 13;
Bevel Sanding onvex Curves

The combination of a quiet-running, STEEEES8nder and
1" wide x 30" long sanding belt makes this the most useful single
power ool you'll ever own,

The disc handies rough sanding and shaping. The beit sander
takes care of finishing, sharpening and palishing,

3" throat depth, easy beit adjustment makes Inside sanding
simple. Has o platen that provides a rigid sanding surface If you
need It but removes for lexible belt sanding.

Graat tool If you don't have a workshop. Great tool If you do.
Avallable wherever fine power tocls are sold.

Dremel, Division of Emerson Electric Co., Racine, W1 53406,

THE DREMEL
DISC-BELT SANDER
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Follow your dream. To a hushed cove. A
back country lake. Or a soft sea for an
easy-does-it day.

Wherever your dreams lie, your Mercury
dealer can put you there with your own boat
and motor. For less than you think.

Mercury’s been building engines for over
40 years. Developing innovative technology.
Testing and re-testing to give you an outboard
you can count on. Again and again. S0 you
can be assured of your investment.

And your dream.

What's miore, Mercury backs every
engine with a year-long wamanty 48
on parts and labor, Honored at T
more than 6,000 dealers x '
worldwide. :

Co on, Follow your dream. gass
And let your Mercury dealer
help. After all, he knows
anything is passible. Thie One
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.
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LETTERS
TO THE EDITOR

Good old days in a Cub

A special tribute to John Lancaster
for his article on the renowned Piper
Cub (The Plane That Taught Ameri-
ea to Fiy, page 90, Dec. "81). Like
probably  thousands of older,
ground-bound pilots, | dream of the
good old davs in a J-3 Cub.

I'm sure there would still be a
ready market for a simple, forgiving
machine without frills that just
flies. | don’t think hang gliders are
the answer.

T. L. EVANS
ABBEVILLE, LA,

A fine article and well-deserved
tribute to a famous aireraft. Howev-
er, the military version vou identi-
fied in a photo caption az a Piper L-4
i2 actually the Aeronca L-3, one of
the Cub’s two main competitors. The
third member of the triumvirate,
the L-2, was the Tayloreraft in civil-
ian life and was designed by the
same C. G. Taylor who designed the
original Cub.

COL. ROBERT L. WICK JR.
CONFEDERATE AlR FORCE
ARLINGTON, TEX.

| question your statement that
“four out of every five U.S. military
pilots got their primary trainingin a
J-3." [ learned in o Tayloreraft, and
most primary training was done in
the Stearman, in both the Army and
Navy,
R. G. SCHIFF
MISSOULA, MONT,

The Aevona L-3 and Piper L-§ look
almost identical, but we shouldn't
have been fooled. It's true that the
Stearman wits widely used in prima-
ry tratming, but it was considered
more advanced than the Cub, Many
gludent pilots received their elemen-
tary training in Cubs and Taplor-
craft before progressing to the Stear-
man,

Oy figures pertained to the Cub's
widespread wge in this indoctrine-
tion role,

Zapped-again zeppelin
That “born-again zeppelin” (FPM
Briefs, page 65, Dec. "81) could be
destroyed by a World War | Spad and
a bapgful of rocks. How would CDI's
scientists like defending such a ma-
chine against modern jet fighters
armed with missiles?

As a Boeing 727 captain, | am very
much interested in innovation and

technical progress. As a taxpayer,

I'd hate to see money spent on
“born-again’ zeppelins.

ALAN L. GROUT

KENT. WASH.

We agree it wounld stand little
chance in a close-range fighter at-
tack.

Bt the CON scientizsls zee ita most
important wse as g surveillanee plat-
form in a peacekeeping role. Even
as an airborne aircraft carrier, it
wonldn’t neceszarily be more vuiner-
able to long-range mizgile attock
tham o slow-moving surface ship
would be.

Abe would have liked them

Here's a picture (below) of my ver-
sion of vour Lincoln clock reprodue-
tion (A Linecoln Legarsy: Two Mantel
Cloeks You Can Buwild, page 130,
Feb. "81). 1 used the works from an

R 2

Reader McLeod's Lincoln clock reproduc-
tion {above), photographed with the issue
of PM in which the plans appeared. Below:
Reader Larzelere's three identical Lincoin
clocks made for his three children,

old alarm clock, with a small mirror

mounted in the door below the face.
I'm very happy with the results.

MILLAR McLEOD

LASALLE, QUE,

I made three identical Lincoln
clock reproductions [photo above)
from your excellent plans. 1 present-
&d the clocks to my three children for
keepsakes. They have added senti-
mental meaning for me because |

used black walnut for the cases from
an old tree in my own back yard.

WILLIAM E. LARZELERE

SENECA FALLS, N.Y.

We're glad you both liked the clock
plans. For others who may be inter-
ezted in the project, photocopies of
the article are available for $£1.50
from Popular Mechanies, Box 1014,
Radio City Station, New York, N.Y.
Iaied,

Still a close call
Your article it or Miza? The Com-
puters of Air Traffic Control (page
96, Dec. '81} needs correction. The
cutever from “Commeon 1" control to
TRACON control, at which 1 was
present, occurred on January 10,
1951 —over a month before the Ar-
gentinian airliner incident and not
after it, az stated. Thankfully, we
have had no major computer out-
ages since that time.
MAURA E. MclGRATH
SYSTEM 2PECIALIST
NEW YORK TRACON

Your December cover was a dis-
gervice to this nation’s professional
airline pilots. The painting of a jum-
bo jet less than 300 feet above a eity
portrayed an isolated incident in-
volving a foreign crew acting illegal-
Iy and confused.

An airliner's pilots are at all times
responsible for the operation and
navigation of their plane. Air con-
trollers do a fine job of providing
separation between airliners, but
they do not "“fly” the aireraft from
the ground. No pilot would allow
himself to be “controlled” into the
situation vou depicted.

BARRY SYRETT
FIRST OFFICER, AMERICAN AIRLINES
RANCHO PALOS VERDES, CALIF.

It's true that the Argentinian air-
liner was wnder TRACON control at
the time, bul the incident occurred
eractly as reported, according to the
FAA. The air controllers we talked to
agreed that any computer outage af a
eritical time must be considered “ma-
Jor.,”

Our cover intended no criticism aof
anyone. It accurately portrayed a
near-cregh situation that did oecur,
regardiess of the circumstances. The
outstanding safety record of this
cowntry's air crews speaks for itsell
in pulting their competence beyond
guestion, e
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GET UP TO $9.50 BACK
ON MOTORCRAFT PRODUCTS, AND A CHANCE TO
WIN A NEW CAR TO USE THEM IN.

Now get up Lo a lotal ol $9.50 in retunds on

spark plugs, tunc-up Kils, air filters, oil fil-

ters, oil, and wire scts,
Aned Lo get even maore, enter our "Win the
Waorld” Sweepstakes, Grand prize is a 1982
Ford Escorl, plus a trip for lwo 1o a game ol
the '82 World Series, and $5, 000 cash. Or win
one ol our other world ol prizes,
A three-day, all-expensc-pad trip
for lwo 1o the 1982 World's Fair ‘
in Kknoxville plus 32,000
cash. There's luxury handcrafted ‘

i
T — _
s

Motorcraft -~

o
i

-

lugaage. Sport aclion binoculars. Digital
travel clocks

Refund and sweepstakes oller good
throuagh May 31, 1982, Delails avatlable from
your parlicipaling Motorcralt retailer. No
purchase is necessary lo enter the
sweepslakes.
Vov vt i cime aallia aal swatirpisntihais,
s LR malilee Ssacnl alanni el sligec s willn o fograsst
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PM ELECT

Poet sees red

Dr. Edmund Skellings is the execu-
tive director of the International
Institute for Creative Communica-
tions at Florida International Uni-
versity. He is also the official poet
laureate of Florida. And he now
holds one of the most unusual
patents we've ever heard about.

Dir, Skellings's patent covers color
coding on a CRT readout when used
to impart information. And that's
not &8s esoteric as it sounds.

Suppose you have a computer
program in a classroom that prints
out five sentences on the video mon-
itor. All the nouns in each of the sen-
tences are printed in red to draw
attention to them; the rest of the
words are in white, If that program
were offered for sale, it would be a
direct infringement of poet Skell-
ings's patent.

“My father was an inventor,”
Skellings told us, “so [ grew up real-
izing things could be patented.”

So far, Skellingzs has liconsed a
number of businesses and program-
mers to use his method, Chief among
the licensees is the Control Data
Corp., a big name in big computers.

At first hearing, many of the peo-
ple to whom we've mentioned Skell-
ings's patent were amazed that such
an idea could be patented. But
though it may seem a widespread
idea, it hadn't been used in comput-
erdom before Shellings.

Similar patents do exist for color
coding in the print medium. But
because print media use primary
colors (red, blue and yellow) in addi-
tive combinations, while computer
screens use different primary colors
(red, green and blue} in subtractive
combinations, the courts ruled that
color coding on computers was dif-
ferent than in print.

How many other ideas could be
patented anew once applied to com-
puting?

Disney wins
Law-abiding citizens who own video
cassette recorders (VCRs) have been
changed, by the magic of Walt Dis-
ney's studio {(with an assist from
Universal Studies), into, if not crim-
inals, at least minor lawbreakers.
The most popular use for a VCR is
called “time-shifting."” This means
that if a movie you want to see is on
at 2:00 a.m., you record it automati-
cally and then view it at a8 reason-
able hour the next day. Or, if two
great movies are on TV, you record
one on the VCR's tuning section,

MOVING
ARMS

COMNTACTS

Clicking with relays

A relay, an electrically con-
trolled switch, Is ona of tha
handiest devices o have in
your alectronics “junk box,”
Contacts on the bottom of
the three-pole relay we
show hera can look confus-
ing, but they're easy to fig-
ure oul When switching
power is applied at contacts
F1 and P2. the magnet is
energized. This pulls the
moving arms of the relay
from the A1, AZ and
A3 contacts to the B1,
B2 and B3 contacts (a
three-pole relay can
switch three Inpuls si-
multansoushy). The three
inputs are connecled to
terminals M1, M2 and M3,
So, with the switching pow-
er off, output is at A1, A2
and A3, When (he refay is
anaergized, output switches
lo contacts B1, B2 and
B3.

while watching the other movie on
your TV screen,

Well, Walt Disney and Universal
Studios decided that all this home
taping was hurting them in their
corporate pocketbooks. Perhaps it
was cutting theater attendance (al-
though no one we spoke with could
back that up with figures) or per-
haps actors were losing out on some
rovalty payments.

They took Sony—a prime manu-
facturer of VCR technology—to
court. And the courts decided in
favor of the studios

As of this writing, it's illegal to
record movies off the alr for your lat-
er enjoyment. But then again, ac-
cording to Sony, the studios have
said they won't press charges
against individuals. S0, you proba-
bly don't have to worry about the
Disney thought police breaking
down your deor and axing your VCR
to smithereens.

What you might have to worry
about, according to Bill Baker, a
Sony spokesman, is “a levy on each
machine or a fee added to the cost of
blank tape.” These consumer add-on
taxes would pay studios the money
they figure they are losing.

Not surprisingly, Sony is appeal-
ing this decision. According to Ba-
ker, Sony intends to go to the
Supreme Court, if necessary.

Meanwhile, what do you do with
your VCR until the verdict is in?

“It's a funny situation,"” Baker

says, “but we're not advising people

net to use them (VCEs)."
Tonight Casablanea,

Jaithouse Rock.

Pac-Man loses

As we mention in Mew Arcade Action
af Home (see page 120) companies
like Atari are beginning to sue other
companies for bringing out arcade-
style pames similar in play and
appearance to their own, popular
arcade games.

Atari's Pac-Man is s happy little
hockey-puck-shaped fellow who
runs through a maze, gobbling
ghosts. Magnavox's new K.C.
Munchken home-video game fea-
tures a whole family of gobbling cut-
ies in & maze, Atari tried for a pre-
liminary injunction to stop Magna-
vox from selling Munehken. No luck;
a Chicago federal court judge told
Atari to eat its heart out and denied
the injunction. But Atari still in-
tends to pursue its lawsuit. ™

tomorrow
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Thereasontheylive erk aes

. . e s ere we come from, work goes

SO l()l Ig 1n ['_h(j (:lty 1S ga'_nlm 10 ﬂziufiilcl and eqi._iipmii:nl that isn't
. . uilt right falls apart in a hurry.
b(.CQ.U.S(. th(fy ‘Rmdbog].ﬂk hemfﬁodeven though our lawn tractors,
riders and walk-behind mowers may never see a
on the fﬁ[‘fn. 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.

We want folks who buy John Deere products toappreciate 'em as much as we
do. And we figure the best way to do that 1s make sure they're going to have

them for an awful long time. : . : 5
Nothing RunsLikeaDeere 3

‘ For nemrest deaber or for free dobder call Wil (87 bW,
: 1 1 I, MU 2 G P08 o el Jshim Dheere, Dlept 62 Maline, 1L 612655
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I slipped into my Saturday best and
was ready to roll, It was a two-car
weekend: 1 had the keys to Peugeot's
604 Turbodiezsel and Lincoln's "82
Continental, 1 bounced between the
two for the day and by Sunday knew
that P'd write my check for $20,000
for the 604 before ['d part with
$28,000 for the Givenchy Continen-
tal. Not that I'm cheap, mind you.
It's just that the Peugeot, well . . .
fits better. A car's a driving suit and
when you slip into it, you want to
feel gpood and look good. The new
Continental, despite its more com-
pact size for '82, still feels like a suit
of armor. Its inertia takes you where
vou don't want to go and every move
has to be carefully planned in
advanece. Inside. it's all tucked and
puffy.

In the 604, on the other hand, | felt
like | was wearing a fine tailored
suit: It lets you move with more
grace than vou thought you had.
Even with its relatively tame power-
plant, the 604 graciously does your
bidding (and the turbodiesel Four
can give yvou almost twice the fuel
economy of the 5.0-liter V8 in the
Continental). The superb all-inde-
pendent suspension devours rough
roads and takes you around fast
curves without rumpling. This Peu-
geot is tailor-made, though: Fewer
than 1,000 will be available this vear,

[t's up to Detroit to bring us the
cars we want in numbers; they're

Peugeot 604 Turbodiesel is supremely comfortable and elegant, but says so quietly.

the masters of mass production, and
can make all the cars we want, if we
want them. American tastes are
changing—maturing, if wyou will
Soon, Detroit might agree . . . and
change its idea of how a luxury car
should feel and fit.

Rollin' along

While we're figpuring out how to get a
second decade from our 10-year-old
ecars, other drivers are in show-
rooms, creating a sales boom for
some models. As 1981 came to a
close, the lueky manufacturers were
reporting whopping gains in sales of
cars from $20.000 up to prices in six
figures. The volume guys are the
domestics, of course, with Cadillae,
for example, selling over 210,000
cars for the vear through November,
a T.8-percent increase over the pre-
vious vear. But it's the imports that
are logging the real big percentage
gains. Jaguar is wowing drivers with
its XJ6 and XJ-5 and appealing to
practical instinets with its new 24-
month, 36,000-mile warranty. With
sales of over 4,000 cars, Jag was up
some 50 percent and looking at a
record '82. Rolls-Boyee, too, with an
annual sale of around 1,000 cars
here in '81, is up roughly 40 percent.
The grabber for Rolls has been its
new Silver Spirit, identical to the Sil-
ver Spur shown here except that it's
the shorter-wheelbase “compact™ of
the line.

RAolis-Aoyce Silver Spur s stretch version of Silver Spirlt, the “"compact” buyers prefer.

One-man car

A quick switeh to the other extreme
in the world of automobiles brings us
back to the Tokyo Motor Show,
where this bubble car made its
debut. This three-wheeler from Su-
zuki has front fenders about the size
of fender flares on some sporty cars.

Three-wheel Suzuki i a capsule for one.

Yes, as a car it sure is impractical,
but wouldn't you just love one?

Car lit

I can think of a couple of things in
life that 1 spend more time reading,
dreaming about and looking at pic-
tures of, than doing. Driving cars is
one of them. I'm
glad so many art-
ists, writers and
photographers
have captured zo
much of the
world of cars, and
that there's a
Transportation
Book Co. through
whose catalog 1
can browse for
some of the earli-
est books about
cars (or, motor carriages in turn-of-
the-century volumes), marque histo-
riez, racing and more. For the
Spring 82 catalog, send $3 to Trans-
portation Book Co., 64 Eighth Ave,,
Brooklyn, N.Y. 11217.

Tramsportation
Boak Con, Ine

Catalog is for
lovers of wheels.

12 POPULAR MECHANICS




Mot avafiabile in Cabiiornda.
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YOU ONLY KNOW
IT'S A DIESEL
AT THE PUMP

The Toyota Diesel Truck. It won't remind
you it's a diesel when you start it on cold mom-
ings. The dependable Toyota Diesel has two
heavy duty batteries for extra cranking power!
No other small diesel truck does.

And youwon'tknowit'sadiesel bylistening
asyoudrive, The Toyota Diesel hasafabric/rubber

—____timingbeltand special underhoad insulation, so
. mhﬂ]ynmicﬂtheengineathighwayspequ.__

——Fhe Toyota Digsel also has the
: ] ! 1
Y '""'—- ' '
. “h v . s, W

)

features you want as standard equipment. Like
a 5-speed overdrive transmission. A 7-foot cargo
bed, not 6-foot like some. And a separate, rug-
ged frame (like an 18-wheeler has) so Toyota's
Diesel Truck carries a full 1100 pound payload.
The Toyota Diesel Truck. It's rated at 38
EPA Estimated Highway MPG (3T)EPA Estimat-
ed MPG. Remember: use this estimate for
comparisons of other small trucks with manual
transmissions. Your mileage gay be different
depending on speed, trip length and weather
conditions. Actual highway mileage will prob-
ably be less than the EPA “Highway Estimate”
The Toyota Diesel | 4 N
Truck. Tough. Fuel- f
efficient. Dependable, £ 4
You only knowitsa J

diesel when it
saves you money!




SCIENCE WORLDWIDE

‘China Syndrome’ facto 4

In the high temperatures of a nucle-
ar plant “meltdown" accident, atom-
ie fuels give off vapors that may
react with each other, with reactor
parts or with water vapor in the
cooling svstem. Do such reactions
increase the heat, which may al-
ready be about 4,000° F in a melt-
down? Do certain atomic fuels cause
more dangerous reactions than oth-
ers?

Nuclear physicists haven't had
enough experience with plant melt-
downs to give precise answers to
these guestions. But now, Sandia
National Laboratories in New Mexi-
co I8 using existing technology—a
gteam superheater—in a new way:
to safely duplicate early meltdown

conditions by producing dense
steam inside a metallic eylinder
where temperatures approach

2,000° F, Nonradioactive forms of
such chemicals as iodine and cesium
hydroxide are vaporized with elec-
tric heaters and mixed with dense
steam inside a sealed chamber.

When the steam/vapor mixture is at
the proportion chosen by the experi-
menter,it's released into a “reaction
chamber,"” where it can be obzerved
for a period up to several hours.

R ) 4

Superheater, being adjusted by Sandia’s E.
M. Eirick, simulates stomic meltdowns.

This way, the steam can be ana-
lyzed by spectroscope to detect
changesz in the fuel. Also, seientists
will be able to study the mixture
after the chamber cools down and
the steam condenses,

Petit brain monitor

Petit mal epilepsy is generally found
in children who have as many as 100
seizures of a few seconds each per

Heart of portable brainwave monitor con-
taing memory circult to store petit mal
patient's response 1o therapeutic drugs.

day. The telltale signs are frequent,
brief losses of contact with the envi-
ronment. Often, petit mal vietims
are written off as mere daydream-
ETE,

After the illness is diagnosed, the
victim poes through a battery of
electroencephalograms (EEGs), tak-
en along with varyving dosages of
drugs to determine how much anti-
convulsive medicine 15 needed to
allow the patient to lead a normal
life.

Now, a University of Florida elec-
trical-engineering team has de-
signed a computer program and a
compact deviee to take some of the
misery cut of postdiagnostic testing.
The 4 by 6-inch, l-pound device is
worn on a belt, Two thin wires run
from the nickeleadmium battery-
operated belt unit to a pair of sen-
sors taped to the patient's head. The
unit stores aboul as much informa-
tion as a standard handheld caleula-
Ltor.

At the end of the day of wear, the
uger connects the device to a tele-
phone with a special jack. Then, the
data are transmitted by phone to a
hozpital computer, which processes
the information and prepares a
series of EEGs,

By uszing this device regularly for
about two weeks, the young epileptie
cuts down the number and duration
of elinie visits. And the doctors can
monitor the patient's response to
drugs in a normal environment,

One potential problem: How does
one keep a fairly active child from
disconnecting or breaking the de-
vice? University of Florida engi-
neering professor Jack Smith sug-

gests a straightforward approach:
“You tell him that the alternative is
a daily, lengthy visit to the elinie.
It's just like wearing glasses."

Old yellow bites dust

Whiter, longer lasting dentures and
crowns may sound like a television
advertisement, but it's actually the
claim for two chemical compounds
discovered by a National Bureau of
Standards (NBS) chemist,

On loan to the federal ageney from
the American Dental Assn. as part
of a long-term research project, Har-
old Argentar has found that two
compounds—part of & class known
as “tertiary aromatic amines"—ean
harden acrylic dental materials
gquickly.

The substances provide greater
mechanical strength and resistance
to wear than previcusly used com-
pounds., Other materials used to
harden dental acrylics tend to yel-
low them slightly. But Argentar's
compound, NBS reports, actually
works to whiten the materinl,

Space shine

Parts are starting to be assembled
for the 1985 launch of America's
epace telescope. Perkin-Elmer has
followed a 2%e-year program of preci-
gion grinding and polishing of the 98-
inch-diameter mirror with the appli-
cation of submicrozcopically thin
coatings of protective aluminum
and magnesium Auvoride. (The mir-
ror iz smooth to better than one part
in 120 million.)

Following completion of the mir-
ror in December 1981, Perkin-Elmer
wenl to work on mounting it on the
tubular strueture of the mirror
housing. The space telescope is due
to be shuttled into orbit in L1985,

The scope will give astronomers a
glimpse of objects never before seen
by earthbound telescopes, which
suffer from atmospheric interfer-
ence. o |
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Imagine entering a darkened room

tha.t I:a{:h up ot the sound of your foot-
room that's also ‘smart’ enough

ck oft lights when it's empty

Imagine too, an intruder attempting
to pdy n vuu.r wmdaw at midnight.

enly, 1 hts are ablaze,
l htening hJ.m —and yaur home

family remain untnuv.;inued

And who's your fearless
A light switch named Audi

n invention that offers sucu.nt*,r

and remote convenience straight from
the pages of scm'm:e flc'ricm
A slave to

Audi u:llzta is also a waﬂ sl.-.rll:h you
never have to touch—because it's sound
activated. It turns on lights the second
zsomeone enters a room and turns them
olf when they leave {works outside too—
in driveways, patios,

tor ?

ing, simply use the manual On/OH
override. Easily adjustable timer and
sensitivity controls are recessed and
E]:iid prool. :
e mors Ways

'u“’ than

Hall lights usually left on for hours
are now on only when you need them,
Likewise bathrooms, closets, gara -ara
and patios. You'll Hird about half
light usage in such areas is aaved—
lowering your utility bill accordingly.

Bacauzge Audiolite is als-c; a ]iiu 1
r e dimmer, you use exactly the
:,:Eum of li hl’.w u nead—as ywel! as
extend bulb life by |5 times or more.

And you needn’t turn AudioLite off
during the day—a daylight -zensitive
photocell azsures no unneceszary lights
get turned on during daytime hours.
that won't fade.

Turn on s ‘with Iha snop
parches). of your fingamn—even Iha From the first snap of your
Hew much c1eaking of your fingers, AudioLite will be a

sound does it take?
You can adjust
Audiolite's sound
sensor to precisely
any level. At high sen-
sitivity even the clicking
of a key in a lock or the
opening of a door will
turn on the lights. You
can also lower its sensi-
tivity so an extremaly loud
verbal command or noise
will be required. Or chocse
an infinite number of adjust-
ments in between.

Cuce activated, lights
remain on for the time dura-
tion you set, anywhere from
7 saconds to 7 minutes,

Dom't worry about lights

g off whan you needg
Lgham Each time AudioLite
hears a new sound, it resets
and begins counting over—
keeping lights on without
interruption. For quiet read-

constant source of amaze-
ment to you and your
friends. d because it's
solid state elactronics—
with few moving parts to
waar out—it will out-
last conventional light
gwitches by many
years. [ts micro-
computer cir-
cuitry i so

Wall plate st encludsd

A LIGHT SWITCH WITH EARS.

reliable there's a une ear total replace-
ment warmanty: -:n.ll anything go
wrong, the manufacturer will send you
a new one, free of charge. Alter a year,
rompt service is available by mail—
Eu,t it's unlikely you'll ever need it.

AudicLite replaces il.lw present
light switch in minutes. you need is
a screwdriver. Warks with any incan-
descent bulb up to 300 watts,

As soon as you try one, you'll want
to replace all your conventional wall
swilches with 'ﬁ}udmhtu That's whr
there's a specml Ern:e if you order lour
at a time—% or one only, the price
is $34.)

However, you may order four on
trial. If not perfectly satistied after try-
ing one, return them all within 30 days
lor a prompt, courteous refund. You're
protected ' The Sharper Image guar-
antee of satisfaction.

Call now toll-free, and protect rour
home with this newest brainchild o
remote control technology. Be among
the first 10 own a light swilch with ears,
eyes and brains.

ORDER TOLL FREE.

Credit card holders use our toll-free
numbers. Or send a check. Order
E;oduct #3ME53 for the package of
ur: $39 plus $4.50 delivery. Urder
#SMB52 for one: $34 plus $2.50
delivery, Add 6% sales tax in CA.
And please mention this magazine.

800 227-3436
In Califernia 800 8220733
‘ In Alaska and Hawaii 800 227-3826

THE SHARPER IMAGE

755 Dawis Street  Dept. 8317
San Francsen, CA 94111
£ 1581 The Sharpor Iraco

I 1 AP o

fative products, send a dollar with your nddress.
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GUARDING

YOUR *

MILITARY
EXPERIENCE

FRINGE BENEFITS

Il you have experience in any
branch of the Armed Forces, you could
not only be eaming a good exra
income-but enj some valuable
fringe benefits-while you hold one of
the most im ni jobs in America.

In an Army Guard unit close to home.

Here are some of the many
fringe benefits you get [or serving just
two days a month and two weeks an-
nual training each year [afler an initial
training period] in the Guard:

Free alr travel: is available to you
as a service member anywhere in t
continental U.S., Alaska, Hawali or
Puerto Rico, on a space available hasis.

Education Assistance: depend-
ing on the state 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
extra retirement credits, and you can

start collecting your pension at age 60.
PX Pillﬁm:pfp o 48 visits
a year.
Low-cost life insurance: up 1o
Siﬂ,ﬂﬂﬂ in coverage for just pennies
d day.
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 fits. Just one more
reason to Guard your military ri-
ence in the Army National Gua

Ta learn about other reasons-
from cash bonuses o new skills—see
r local recruiter, or call 1oll-free
638-7600.*
“In Hawaii: 7375255 Pueno Rico: 72344 50 Yirgin

mgﬁﬂrﬂ&EMhmﬂaﬂﬂﬂ “in
The Guard is
America at its best.

NATIONAL
GUARD

raftsmanship. [t's an appropriate word . .. a good, sturdy word that
tells us things are done well. Even without such adjectives as
"good” and “fine,” the word carries its own meaning of a task com-
pleted with skill and with care. The creator, the eraftsman, began with
know-how and then
worked with the
aim of deing his
best.

There have been
times when all of
us wondered what
ever happened to
craftsmanship.
Examples of shod-
dy workmanship
abound; they are
too much with us
to need listing in
this space.

At worst, it may
have seemed the
Earth was being
buried in an ava-
lanche of trash.

It's still possible.
But as the world
moves into the de-
cade of the "80s we
are heartened to
note a rising de-
mand for quality
in American life.

When we own

= PM's Harry Wicks
| and the president

Craftsman Joseph
Iannuzzl (above) in
the Evereit High
School shop with
instructor Joseph
Bognore. At left:

of Staniey, William

L. Bufis, admire
priza winner.

something, we try
to own the very best.

We are more discriminating in what we choose to eat or drive or live
in or put into our homes. There's still bad stuff, of course, but the good,
the well-designed, the long-lasting is beecoming our first choice.

Here at PM, we've always known that our readers demand our best.
When our cover picture has a particular appeal to craftamen—last
November's Scandinavian workbench, for example—you respond with
enthusiasm. For one, you buy more magazines at your newsstands.
You write letters, And you build it.

Look at the Duncan Phyfe table on page 140. Built by a high-school
student, it was the grand prize winner in the 1881 Stanley Tools
National Furniture Contest. As the accompanying article explains,
such beautiful work is a tradition at that school—Everett (Massachu-
setts) Vocational High School. (And helping judge the Stanley contest
iz a tradition at PM. We've had our Home & Shop Editor on the panel
for all 18 years of the competition.)

The Stanley contest is just one evidence that craftamanship still
flourizhes. Have you been to crafts shows lately? Those we've attended
feature exquisitely executed art objects, furniture and the like. An
inereasing number of home restorations are the work of people who
learn what needs to be done—and then do it with care.

It's no surprise. Craftsmanship is part of our heritage. We should
expect it. You can continue to expect it from PM. ™
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New from NRI!
The first at-home training in
videocassette recorder repair

with exclusive videota

Learn Video/Audio
Servicing...includes RCA
state-of-the-art VCR, NRI
Action Yideo lessons, plus

full in color
and audio repair.

Now, you can leam the hottest, most
wanted skill in home entertainment elec-
lronics. .. s.ervi-:ins and repairing videocas-
sette recorders and video disc players. Well
over 2 million units have already been sold
and the demand is just Starting! Already,
qualified VCR technictans are in short sup-
ply... people arc waiting up to a month for
VCR repair Good jobs at good pay are
guing begging. And NRI can get you in
on the action with convenient and effective
at-home training,

Choice of Specialized
Training

NRI offers you three Master Courses
in Video/Audio Servicing, each lete,
each with equipment and training for the
specialty you want. Each course thoroughly
prepares you for color TV plus audio and
video equipment. Then, you take the spe-
cialized hands-on traning on the equipment
you select,

You can get specializad audio
experience as you build your own
AM/FM gereo svstem complete with
speakers, Or gain real bendh ex-
perience with hands-on TV
training as you build 1 25
(diagonal) fullv-computer-
ized, programmable color
TV and professional test
instruments. Or train with
wour own RCA viden - o
cassette recorder and NRI's &
exclusive Action Video ser- = S
vicing lessons on videatape = =5

State-of-the-Art VCR

This modemn VCR features high-tech-
nology design with electronic pushbutton
luning, remole mgfml. three recording

with up to b-hour ity, high-
ﬁvimusgﬂrdl. hui!tfﬁp:fockfﬁ_rmr,
memory rewind and audio dubbing capa-
hility Direct drive motors and azimuth
recording give oustanding picture
reproduction.

It’s yours to keep, as part of your
training. You'll not only us: it to leam
operation and servicing techniques, but to
play the absorbing NRI Action Video lessons
that come as part of your specialized train-
ing. In word and picture, you'll leam
theory, construction, and service proce-
dures, see them explained in graphic
closeups. And you get this unique training
only with NRI!

Learn at Home

at Your Convenience

No need to quit your job or tie up
your evenings at night school. No time
away from your family or expensive travel.
NRI comes to you, You are a class of one,
getting both theory and practical hands-
on training backed up by our staff of ex-
perienced educators.

NRI the Pros’ Choice

More than 65 years and a million
and 4 half students later, NRI is still the
first choice in home-study schools. A na-
tional survey of successful TV repairmen

shows that maore than half have had home-

study training, and among them, it's NRI
3 to 1 over any other school.

That's because you can't beat the
training and you can't beat the value. Only
NRI combines exclusive fast-track training
techniques with modemn state-of-the-art
equipment 1o give you the skills you need
for success quickly and easily. Only NRI
offers such complete training with so many
timely options for specialized bench exper-
ience. Send for our free catalog and get all
the facts on these exciting Master Courses

in Video/Audio servicing,

Free Catalog...
No Salesman Call
Mail the postage-paid card today for
vour free copy of our 100-page look into
tomorrow, It shows all the equipment you
get, describes each lesson In detail. And it
tells you about other important cameer op-
portunities in Microcomputers and Micro-
processors, Digital and Communications
Electronics, Electronic Design Technology,
and more. Send today and get started on a
hig new future for vourself. If card has
been remaved, please write 1o us.

it
il

We'll give you tomorrow.

NRI SCHOOLS
MeGraw-Hill Continulng
Education Cenler

3939 Wisconsin Ave.,
Washington, D.C. 20016



'82RVs: A22-mpgdiesel’s on the way

Breakthrough improvements
in performance are forecast
for the new, lighter rigs.

by Bill McKeown rveomon

here’s little chance that yvou've

seen the most interesting recre-
ational wvehicle to appear this
spring—the Centauri—and small
poszibility that you will. Right now,
it's a prototype that's likely to be
kept under wraps for perhaps a year.
Onee in production, we will prepare
a full test report if it is nearly as
good as predicted.

While all RV makers are tryving to
move toward lighter, stronger chas-
gis with less wind resistance, longer
lifa, better handling characteristics
and less need for fuel to move them,
the breakthrough could be from Win-
nebago, again. The futuristic Cen-
tauri could start several trends,
once it appears on the market in
1983, Target dates are for a few to be
completed late this fall, and full pro-
duction from the Forest City, lowa,
plant a year from now,

This conversion is based on a
Renault van, and the power will
come from the two-liter, turbo-
charged diesel engine used in Re-
nault’s top-of-the-line, Model 30 se-
dan. The Winnebago Centauri proto-
type has front-wheel drive and
steering more like a compact than a
motor home, according to early re-
ports. Unofficial fuel figures for this
first-off model started with 20 mpg
as the engine was breaking in, and

20 POPULAR MECHANICS

First prototype of what Winnebago hopes
will be the van conversion of the future, the
Centauri will have a Renault two-liter turbo-

charged diesel and front-wheel drive.

had paszed an amazing (for an RV)
ZZ mpg after a few thouzand miles.
In Europe, the Renault 30 with this
diesel is reported to have topped 41
mpg at 55 mph and averaged over 30
for highway and city driving com-
bined. The Renault van, called the
Traffic in Europe, has only been

available there. Thiz Winne-Renault
RY combo, looking something like
PM's motor home of the future (page
72, July '77), will be one to watch.
Other RV manufacturers have

also been active, and some expect
better sales this vear. A number of
[Plegse trn io page 183

Fleetwood's New Pace Arrow, in six models
from 26 to 33 fest, has serodynamic front
that's reported 1o reduca interior nolse.

A minl-pickup can go camping with Cole-
man‘s Maverick folding camper. It opens 1o
gleep four, with stove, sink, dinetts, too.

feature tip-out rooms and picture windows for extended campground vacations.
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FIND YOUR OPPORTUNITY IN THE
IT'S WHERE YOUNG PEOPLE

With school just about over, this is one of
the most important times of your life,
Should you get a job? Continue school? Do
some traveling? Well, the Armed Forces
won't elaim to have all the answers, but
we've got many of them.

The Army, Navy, Air Force and Marines
are looking for bright voung people
with an eye on the future, smart enough
to have completed high school. We know
how difficult starting out ean be. So we've
developed some very appealing programs.
Maybe your first interest is employment
with a future. Does it always seem the
jobs you want require experience? If you
qualify, the Armed Forces have hundreds
of jobs for you to choose from, And
experience is not necessary. Many of
these jobs carry over into civilian life.
Like communications, data processing,
mechanieal skills. And you work with the
latest and most modern equipment.

The Armed Forces can help further a

voung person'’s education. And they offer
many ways to accomplish this: for
instance, vou can be educated while in the
Service, receive training for a good job.
While on active duty you might even take
courses at a nearby university that could
lead to a college degree.

And did you know you could participate
in & program that would even pay for a
substantial part of your tuition for
further education after the Service?

EARN GOOD PAY AND BENEFITS.

In the Armed Forces, you can earn
responsibility most large companies
would hardly ever entrust to a young
person. The benefits are excellent. And
the pay is higher than ever. More than
$550 a month to start. And the Services
take care of your food, uniforms and
housing, as well as your medical needs.
You also earn 30 days of vacation with pay
each year.

ENJOY ADVENTURE, EXCITEMENT,
OPPORTUNITY.

What young person wouldn't be interested



ARMY,NAUY, AIR FORGE, MARINES.

by the adventure, excitement and
challenge of serving in the Army,

Navy, Air Force and Marines? A place
where you not only grow up, but grow
better. A place to mature. A place that
offers so many opportunities for
advancement. A place to decide on what
vou want to do with your life. And for
someone away from home for the first
time, a place to have the time of your life,

to travel further than you dreamed possible,

to meet new and interesting people.

SERVE YOUR COUNTRY PROUDLY.

But whether in or out of uniform, whether
at home or in a foreign land, you

stand a little taller, walk a little prouder,
handle yourself with a little more
confidence...because you're serving your
country and that’s one of the finest things
a person can do.

GET A GREAT START.

To find out more about the
opportunities in the Services, talk with
vour local Armed Forces recruiter. Fill in
the coupon below or write Armed Forces
Opportunities, PO. Box C 1776,
Huntington Station, N.Y. 11746.

Mall to: Armed Forces
PO.Box C1776
Huntington Station, New York 11746

Please send me, without obligation, facts about the Services
| have checked. (Choosa up to four Services. )

O Army OMavy 0O AirForce [OMannes

Mame

Firs! Meadie indial Las
Apt, =

City State Fip

Address

Phaone School

Area Coda
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Build PM's Undercover Auto Cop

A burglar alarm in
disguise, this project
works a double beat as
a handy auto voltmeter.

by Jeff Sandler

he Popular Mechanies Under-

cover Auto Cop is & sophisticat-
ed alarm that sends thieves run-
ning, and it's also an aute voltmeter
which makes sure vour ear's electri-
cal system is humming along in per-
fect condition. Easy to build, every-
thing is enclosed in an unobtrusive
case you mount under the dash.

Who needs an auto alarm? ... You
do! Consider this: Somewhere in the
country a car is stolen every 16 sec-
onds.

It's easy to see the need for the
alarm, but the voltmeter is just as
valuable. More importantly, the
voltmeter provides the disguise to
hide the alarm.

The trap is set

The thief doesn’t know it, but he's
being set up the moment he opens a
door, trunk, or hood—or does any-
thing else that causes electrical cur-
rent to be drawn from
the battery. Yet for
10 seconds, noth-

ing happens. Then, just about the
time he's getting his tools ready to
hammer out your ignition lock,
there is a blast on the horn. Before
he even has time to think what hap-
pened, it blasts again, and again,
and again. The thief takea to his
heels in a big hurry, and is long gone
by the time the alarm shuts itself off
in three minutes, Then the trap is
renewed —becausze the alarm resets
itgelf.

Carefree security

The alarm iz completely automat-
ie and the only attention it requires
iz that vou disarm it within 10 sec-
onds after you enter the car, There
aren't any outdoor keyvholes, special
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Curved case (left) places the
volimeter scale in a comfortable
reading position right under dash.

procedures, or combinations to re-
member.

There are two ways to disarm the
Auto Cop—to tell it to “elam up, I'm
not a thief!” Both ways involve con-
necting to the cUToFF point detailed
on the schematic and parts overlay
(on page 26).

First, you can simply connect &
s.p.s.t. switch so that one pole of the
switch connects to cUTOFF, the other
pole to +12 v.de. Hide the switch
under the dash and you're set.

Or, get fancy. Any 12-volt input to
the cutoFF point on the eireuit board
will disarm the Auto Cop. S0, use an
existing switch on your dashboard.
You could ran a wire from the 12-
volt side of your headlight switch to
cuTofFF. Then, flicking vour head-
lamps on would shut up the alarm,
Any switch supplying 12 volts could
be uzed.

This project s more than a voltmeter (above); it's also a very
sophisticated car burglar alarm. You can bulld it from kit or plans.

You could also install both an
exterior switch and a dashboard
control te the CcUTOFF connection
point,

In this case, you would normally
use the dashboard control. But
if vou wanted to let someone elze
drive your car—but didn't want to
blow Auto Cop's cover—you would
flick the hidden exterior switch
to the cuTtorr, just leave it there,
and the Aute Cop would be dis-
abled.

The only thing you have to be
careful of is not to select a control
the thief might use inadvertently
while in the process of stealing the
car,

If you go the switch route, then
momentarily closing the switeh will
disarm the alarm. Incidentally,
there's no harm if you should forget
to disarm—the horm will sound—
but it is cut off immediately by dis-
Arming.

The moment you disarm the

{Plegse turn 1o pege 26)
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BUILD PM'S AUTO COP

(Contmued fram page 24f

alarm, the lights come on inside the
case o0 you can read the voltmeter if
you're riding at night. The reason
they don't come on earlier is they
might tip off the thief. The lights go
out automatically after you leave
the car to avoid draining the bat-
tery. However, since the voltmeter
draws negligible current, it works
all the time.

How It works

Whenever a door, trunk, or hood is
opened, alight comes on. This causes
a tiny, but sharp, voltage drop which
the alarm senszes. It begins the tim-
ing sequences that will sound the
horn for three minutes after a 10-
second delay.

If you don't have either hood or
trunk lights and still want to protect
these areas, you can buy inexpen-
give kits at any auto-parts store that
will add them.

You can make the alarm even
more formidable by adding an extra
horn relay. Then you can make your
headlights flazh in sychronization
with the honking horn. Actually,
you aren’t limited to headlights; you
can use the relay to pulse whatever
you want on and off.

In the circuit, PNP transistor QY
senses the tiny voltage drop in the
ear. Gates IC1A and IC1B and the
associated components give the 10-
second delay, Gates IC1C and IC1D
give the three-minute time the horn
sounds. Gates [C2A and IC2B oseil-
late and this is what pulses the horn
on and off at Ve-second intervals. The
remaining gates, IC2C and IC2D,
disarm the alarm and make sure it
remains disarmed for the time vou
are driving the car.

On duty
Assembly is easy if you etch or buy
a printed circuit board (see parts list
on page 28).
Wire the meter to the board with
[Pieaze i o pege 280

Comparing the board
(left) with parts over-
lay (right) will help you
in identitying the Auto
Cop's parta. When
you bulld, position
lights behind meter so
they shine through.
Also, don't forget to
check for correct po-
larity of C3, C8, the
meter, IC1 and IC2.
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WIN $1000 AYEAR FOR LIFE IN
CARVER TRIPP’S $75,000 HOME

IMPROVEMENT SWEEPSTAKES

$1000 A YEAR FOR LIFE TOWARD HOME IMPROVEMENTS
.. . GUARANTEED $50,000 MINIMUM . . . AND BEAUTIFUL

.....

drop-lid secretarial desk, ready & A &
home improvement expenses . . . or $10,000 cash. to assemble and finish, plus = <%
Carver Tripp products. T

.i 5 First Prizes: 19" color
= television set and Master-
- T Pieces Audio “L" Entertainment R
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- Tripp products. ha e
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From Bare Wood to Rare Beauty: Even a aw
beginner can achieve beautiful results with

O -} Carver Tripp wood stains and clear finishes.
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BUILD PW'S UNDERCOVER AUTO
(Contimed from page 26/

an inch of hookup wire, Position the
lights behind the meter. On the oth-
er end of the board, solder the wires
that will hook into your car, and
thread the free ends through a hole
in the back of the case. Then you
snap the cover on, and you're ready
to take the Auto Cop out to your
Ccar.

There are only five connections
that you have to make into the car's
wiring: +12 wvolts, ignition, horn
relay, ground and a lead from cutoFr
to an added switch or headlight
switch, as discussed earlier. Gener-
ally, these are all readily available
under the dash, and are very easy to
hook into with scolderless clamp-on
connectors. With them, there's no
need to splice into or damage your
car's wiring.

The voltmeter section

The auto veltmeter iz a very sim-
ple circuit, composed of only three
parta: a matar (M1), & resistor (R11},
and a zener diode (ZD3). The result
of this combination dizsplays voltag-
es from 11 to 15 volts. Lower volt-
ages rarely occur and are electroni-
cally eliminated by the zener di-
ode,

Car voltage can vary by several
volts. Analyze the ups and downs of
the voltage, and you can diagnose
almost any electrical-system prob-
lem you'll run into.

If your electrical system were
operating properly, here's what you
would see:

When you got in the car, the bat-
tery would have no electrical load on
it; the voltage should be 12,3 to 12.8.
When you crank the car, the tremen-
dous current load drains the bat-
tery, and the meter falls to the left
side of the scale.

Once the car starts, the alternator
rapidly replaces the energy with-
drawn from the battery, and the
voltage rises to a recharging 13.8 to
14.6.

Yet, the voltage can only remain
in this range if the voltage regulator
iz working properly and the power
generated by the alternator is in
exact balanece with what is being
used by the acceasories. If not in bal-
ance, the difference has to be made
up or absorbed by the battery, and
the system voltage falls or rises
respectively.

Problems to waich for
Here are some common malfune-
tions and the meter readings they

cause:
B Battery won't hold a charge: After
the car is parked overnight, the volt-

28 POPULAR MECHANICS

coP

age will fall to less than 12 volts.
B Weak battery or bad cables: Nor-
mally, if you turned cn the lights the
voltage would fall % volt or so with
the engine off. When the battery iz
weak, it isn't able to hold its voltage
as steady and you get more than a
one-volt drop.

B Slipping fan belt: You're riding
along the highway and turn on a
moderate electrical load (head-
lighta}—and then the voltage falls
two or three volts. This is because
the alternator is not able to supply
the added power demands, due to
the belt slipping. If vou check the
belt and you discover that it's tight,
then the problem involves the alter-
nator.

B Broken fan belt: Meter falls rapid-
ly below 11.5 wolts, especially if
there's a heavy elecirical load. Stop
the car immediately, because with-
out a fan belt, your water pump isn't
operating, and your car will over-
haat rapidly.

B Defectlve voitage regulator: Unlike
the slipping fan belt or defective
alternator, the voltage doesn't vary
much, but rather “gravitates” to the
wrong levels,

B Checking jumper cables: If you get
stuck somewhere with a dead bat-
tery {(voltage off the scale to the left),
and someone gives you a jump, you
can be sure that the connection is
good when your meter comes back
up into the 13.8 to 14.6-volt range.
After the voltage is up there for a
minute or so, and your battery has
taken a bit of a charge, try ¢rank-
ing. i

PARTS LIST—AUTO COP

€1, C8—220-uF misctrolylic capacitor

C2, C8—_01-UF ceramac disc capacitor
C3, C4—10-uF slectrolytic capacior
CF—.1-uF caramic dsc capaciton
CB—47-uF alectrohylic capacilor
DA—1MN4011 diode

IC1, IC2—CMOS IC 4001 or pquivalent
L1, L2—6&-volt light bulb

Af—1-ohm resistor, "4 wall
R2—4T0K-phm (470,000) resistor. "4 walt
R3, R4, AT, RI—1M-ohm (1,000.000) resistor, A

wifl

AS—1.2M-0fm (1,200,000) resistor, 4 wart
FB— 1 0K-ohm [10.000) resisie, 4 wall
R8—5.1M-phm (5,100,000) resigtor, ' wall
RY0=—=2330-0kvm resisio, 1a watl

Rl 1 —24K-0hm (24,000) resistor, Ve wati
QY, Qd—2N4403 PNP transistor
Q3—2M4401 NPN transisior

Od—2N3055 NPN transistor

I, ID2—13-wolt, 1-wall raner dode
ID3— 1 1-volt, 400-mw. Deher dods

M1— edge meter

Minc.: Cabingl, snap-on lamynals, wirg, Solder.

The fodiowing are avallable from Clreut Cralt In, 10
Idell Rd.. Valley Sweam, N.Y. 11580; Complate kil
meluding all parts and ciroull board, $19.85; assem-
bied Auto Cop, $27 85, cirouit board alone, $2.50.
Prices include postage and handling.
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The Lincoln AC/DC-

Professional results at a do-it-yourself price.

Big brothar 1o the AC-225.5, Easy non-ferrous and many other electrodes.
to use. Easy to atford. The ideal welding Standard features include Input plug
tool for fabricating, maintenance, and receplacle, electrode nolder, work
farm repair and construction, piping clamp and cabie. Plus a frea
and hardsurfacing. ] “\Weldor's Guide" with illus-
Gives you the choioa of DG or AC Ptgir ﬂw‘ J lrated instructions and tips to
and runs on single phase 230 voli ! beller welding.
power. Greal for code quality welding .’ Look tor your Lincoln Elactric
with Fleetweld® 5P. Easier welding | Distributor in the Yellow Fages
in all positions. Low ranga sta- under “Welding Equipment and
billty for thin metal where a Supplies." Or write: Tha
Lincoln Electric Company,
Cievaland, Ohio 44117.

smooth arc is essential, Ideal
for Stainweld® low hydrogen,

B
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MINWAX
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Tougher than Polvurethane

More durable than spar varnish! New [ e T S |
Helmsman Spar Urethane by Minwax is one | iﬁf&af?;m{hﬁin%ﬁtwm -32
extra lowgh finish. Originally formulated in v
England to withstand the worst conditions
at sea, it has many uses indoors and out,
from bar tops to boat decks.
Clear, in high or semi-gloss, Helmsman
is a beautiful protective coating for bare wood
or wood stained with Wood Finish by Minwax. | 75 T
Discover how it Jooks and how long
it lasts. Send now for our free 22-page booklet, | ___ 4 R,
Tips on Woed Finishing. -
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HINTS
FROM READERS

Cork shlelds socket head

Socket-head screws on machine
tools catch and hold debris, mak-
ing it difficult to use a wrench. To
prevent this, insert a cork in the
socket. The cork will stay in place,
but can be removed as needed.
—Walter E. Burton

Hand-grinder support

This suppoert for a hand grinder
frees vour hands to perform other
duties. Secure an angle braceina
vise and attach the grinder to the
brace with two hose clamps.
—AHen Patterson

Bench-saw aid

When extending the rip fence of a
bench saw beyond the table sur-
face, thin stock can easily slip
under the fence. To solve this
problem, fasten a piece of scrap
wood to the underside of the rip
fence with a C-clamp. The wood
will extend toward the table and
act ag a support for the stock
being cut.—Jfohn F. Dinges




If you use a tripod for outdoor
photos, vou've probably noted
two annoving problems: The tri-
pod is often unstable and there's
ne place to put lenses and filters.
Build a shelf with clip-on sup-
ports.—Clint Meier

Hang "em cheap

Plastie laundry hooks cost less
than $2 per dozen. Use them in
place of expensive equipment to
air-dry resin-coated prints. You
can hang them from towel racks,
curtain rods or any other conve-
nient spot.—Kenn Oberrecht

GUT IT- FRAME IT with EhirsiSi
MITEII MAKER and FRAME GLAMP

MITER MAKER
makes perfect miter
cuts with your portable
circular saw

o Portable—set on work
bench, counter, etc,

® Has 2 independent
aluminum fences
 Makes precise

straight cuts

» Makes precision

: . ¥ 4 milter cuts ta any
g degree on the
G _"H--Il L calibrated scales

Get fast, accurate, tght-fitting
— = T miler Culs USing your circular saw

= _ f‘\ a— \ Just set aluminum fénces 1o any angle,
» L]

90" 10.45°, hold work piece against the
fence, lower saw and cut. Molded structural
% r. o~
\— {,r \‘_, .
MAKES ALL THESE MITER CUTS.

gray base. Casily assembled, 9°H x 219 x 16°D,
Saw not inciuded.

Frames Tor ploiuses, wendowa, doaes, “" ﬁ
decorative Capiret moddings; hexsgons, m Maker $39
ootagons; stralght outs Model TMNM1

FRAME m—u and ciamp perfect frames every time

' SELF-SQUARING—
clamps 4 corners
at one time—just
turn the wing nut on
center bolt

EASY TO SET-UP! Glue and damp
parfect frames tach time, Turn one ]
wing nut on threaded boll in center, all

-l- cormers bghten everly, at one time.

extrurded alurimam rail;

Mq ed jaws fit into siots, adyust 1o
frame size you need folded sire: 4W
x 13 M ¥ 43V L Easy w0 assemble with

awmﬂnmﬁi:lll;; 51 555 ﬁ
BUY BOTH AND SAVE $11.95—0NLY 44"

Model TRCT
5 e bt paienty, anated b Rade s S A

MARCH 1582

r------_----—----_---n-n----*-4-’-:1
: RDER TODAY by Phone . . . or Mail Coupon!
| Professional Workshop Products |
[ Dept. PM3  BOST Central Park Ave., Skokie, Il 60076 |
(] CALL Please rush the following Hirsh products. My iatisfaction fully guaranteed [ |
I TOLL-FREE | or i may return in 15 days far refund. g
Oty
1 | 800-621-5800 B TMM. Miter Maker. $38.95 + $4.00 shipping & handling I
[ 1Hlinvods TPCY, Frame Clamp. $15.9% + $2.00 shipping & handling |
residents Save §11.95. Buy both units sbove. $44.95 + $5.00 shepping
i S and handling. {illinois residents add appropriate sales tax rn i
| mg}:—““ B Check or money orderenclosedfor § _ Ne C.ODY) ]
i 24} aday Charge o my [Ovisa  []MasterCard [ Amencan Express
1 7 days & weok! Card # Expiration Date i
! MNamae i
! Bvaiabie Address i
i Ce A iy City State Zin 1
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PIM OWNERS REPORT:

BY MICHAEL LAMM wesr coasteorron

DATSUN 810 MAXIMA
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ILLINGIS REAL ESTATE SALESMAN

Well built, luxurious
and a bargain at the price.

{ all the cars brought in from
Japan, the Datsun Maxima
most resembles a riddle wrapped in
an enigma. Ask anyone knowledge-
able about cars and he'll tell you
that the Maxima's quality and value
stand absolutely unquestioned.

But as good a deal as the Maxima
is, it's virtually an insider’s secret.
To the public at large, the Maxima
still remains a mystery. Max who?
Who ever heard of it? Very few driv-
ers know a Maxima when they =ee
one, and even fewer give it a serious
thought when shopping for a new
CAr.

Which seems & shame, because if
it's such a good deal, how come
everyone's not rushing out to buy
one? 1 can't explain it, and yet that's

a2 POPULAR MECHANICS

i
Tdes Car gocckd
AALE . Aty
Meadrorr”
RHODE ISLAND
PURCHASING MANAGER

The complex array of gadgets is virtually
all standard equipmen on the Maxima.

the situation as [ se2 it; the Datsun
{Nissan) Maxima, zlong with per-
haps the Toyota Cressida, repre-
sents the best kept automotive se-
cret this side of the rising sun: sleep-
ers both.

Well, all that might change soon,
becauze the people who know the

“ Werr built, but

Theres more plaste
than l like”

1OWA COLLEGE ADMINISTRATOR

p MH
-

HEW ¥YOHRK
DAESS MANUFACTURER

Maxima most intimately are about
to share its secrets with us. We but-
tonholed 1,000 Datsun 810 Maxima
owners—mostly those with late 1981
models, but also a sprinkling of '82s
(no diesels, though)—and asked
them to fill out our traditional Own-
ers Heport questionnaire.

They replied with considerable en-

A NATIONWIDE SURVEY
BASED ON 2,976,621
OWNER-DRIVEN MILES

thusiasm (they're the last to insist
that the Maxima be kept a secret),
and we thought that for this report
we'd forsake the usual format of
examining a car's specific details
and just let 10 individual Maxima

[(Please wm lo page 64)




Sears goes

nose to nose witk,
the leading competitor.

The Sears Craftsman 20-HP Full Featured Garden

Tractor gives you all this:

B Smooth-operating hydrostatic transmission

B 20-HP twin-cylinder engine

B Hydraulic lift for controlling attachments

B Optional front and rear R T.O. (Power Take Otf)

B Pinion and gear steering; 2 tums lock to lock

But the Sears Craftsman also has all these

other important features:

B Gives you an average of 10% more
horsepower at the drawbar than they
do. .. More power where you need ir.

B Sure stopping . . . because the hydro
control returns to neutral as soon as
you hit the brake.

B A J-way seat thar adjusts to your height,
your weight and your driving angle as well.

B Three models: 18, 20 and the most powerful
gas-powered garden tractor you can buy, 24-HE

B Only $4,499. About $697 less than the leading

competitor, based on an October 1981 market survey® |

"Based on tha avirage ragoliated
price lor & 10.5-HP Wachor In an
Bemiarioet suresy of 23 dealers
Pripes vary by deakar

i Senrs, Roebuch and Co, 1982

Availabie & mos! Sears relad shores.
Fricas apply only 1o the contrmalal Urted States

The comparable model of the leading competitor’s
garden tractor gives you all this:

B Smooth-operating hydrostatic transmission

B 19.9-HP twin-cylinder engine

B Hydraulic Lift for controlling artachments

B Standard front PT.O. Optional rear BT.O.
{ Power Take Off)

B Power steering; 2% tums lock to lock

‘—__—_______-_q
| want to know more about the
complete line of Sears Craftsman

Full Fearured Garden Tractors. l

Send me the facts. Mail to: FF Tractor, l

Sears, Roebuck and Co., Sears Tower, I

BSC 20-04, Chicago, IL 60684.
My Mame
A e
I iy Caounty.
I Suate Zip Area Code/Phone

l Sears store chosest o me

For power and performance L
| o You can count on | O€ArS

h__--_—___—_—___d
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Refinishing furniture used to mean stripping. A
messy, time-consuming chore.

Homer Formby has changed all that,

With Homer Formby's produets, you'll never strip
again.

Imagine a system so simple, refinishing isn't a drudg-

""H ery, but an exciting project.
Imagine a system so foolproof,
even your very first project looks
mfeasinna]ly refinished in just

f aday.

Refinishing.
From start to finish.

Pour some Furniture Refinisher
into a metal tin, and dip your steel
wool, (Use Formby's steel wool,
because it’s low in abrasion and oil
content.) Now rub over a very
small portion of your piece.
There’s no need to rub hard! Very
qhuickl}'. you'll see the old discolored varnish, lacquer and
shellac melt away. ) ) )

And the Furniture Refinisher does not raise the grain
or destroy the patina, the way strippers do.

With Formby's, you're actually reaching back in time
to nﬂ]]se original finish by removing years of accumulated
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After you've refinished, go over the piece one maore

time with clean Refinisher. By rubbing with the grain,
you'll remove any streaks or lap marks.

Now go over the piece with dry steel wool, to prepare
the surface for Tung Oil.

“You won't believe
But you did!”

e

X )

you did it.

—Homer Formby
3rd generation antique refinisher

Formby's Tung Oil seals your furniture, because it
actually penetrates the wood. Ordinary varnish merely
sits on top. So when you hand-rub Formby's Tung Oil,
you're not only repeating a centuries- s
old tradition, you're also protecting | = ag,
that beautiful refinishing job. - § 2

And that’s all there is to it! No B0
sanding, scraping or wood-filling. bt

Somewhere In your house is a [ 58 AN
piece of furniture you've never given | ' - by "ﬁ’
a second thought. But underneath - ﬁ“@ »
that beat-up exterior is a finish you | e iy O . o
can bring back to life. "y %'1..--"_‘_,#* ’

And now is a great time to get "
started, because its National Furni-
ture Refinishing Month. To cele-
brate, many of our dealers have a sale on Formbys
Refinisher. So don’t delay. Remember, you've got a prize
right under your eyes.

For a free copy of Formby’s Furniture Fact Book,
including tips on refinishing, staining and furniture
care, write to Homer Formby, P.O. Box 647,

Olive Branch, Mississippi 38654.

© 10 Formby's Inc.
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No one knows wood, as good.
Furmty's la ¢ regiabered Urademark of Farmby' lee.

FORMEY'S PRODUCTS ARE AVAILABLE AT BETTER PAINT, HARDWARE, HOME CENTERS AND DEPARTMENT STORES.
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re GM's new J.cars as easy to

service as GM claims? To find

out, we spent a few days at the Ser-

vice HResearch Center in Warren,
Mich.

As you know, the J-cars are the

Chevy Cavalier, Pontiac J-2000,
Buick Skyhawk and Olds Firenza.
Other than the names and a few
trim and optional features, all the J-
cars are mechanically identical.
They all have the same transverse-
mounted, 1.8-liter, four-cylinder ohv
L-4 engine with the two-stage Roch-
ester Varajet carburetor. Almost sl
specifications are the same.

The only mechanical differences
come about because of optional
equipment. For example, aircondi-
tioning iz an option, except on the
Cimarron. With the Caddy J, you get

gir, whether you want it or not. Pow-
er steering, too, is an option—but
again, not with Cimarron, The only
item that iz optional in all J models is
automatic transaxle.

Now, what about serviceability?
The J-car has something to please
Saturday mechanies at three levels
of expertise, as follows:

1. If you're at level 1, where all you
want to do is maintain fluid levels,
the J-car provides better access to
reservoirs than any car we know,
including the Chrysler K-car and
Ford Escort/Lynx,

2, If vou're at level 2, you can
change the oil and oil filter, replace
sparkplugs, adjust belts, lubricate
the chassis and do all other mainte-
nance services. In some respects,
the J-car is easier to work on than

DAIVEBELTS
EASY TO
REPLACE

Engine compartment
of a typical J-car,
viewed from firewall
gide, demonstrales
EOme easy-lo-service
features of suspen-
slon, 1.8-liter Four.

other makes of front-wheel-drive
cars, but in other respects, it's a bit
more difficult,

3. People on level 3 like challenges,
and the J-¢ar gives them some. Mak-
ing certain repairs could be impossi-
ble, unless you know the ins and outs
which we'll deseribe,

Checking fiuld levels

To check power steering, brake
fluid, coolant and windshield-wash-
er solvent levels, just look through
the clear plastic reservoirs holding
the fluids. Marks on the reservoirs
reveal fluid level,

The power steering setup is
unique. The translucent pump res-
ervoir is remote from the pump
itself, which is mounted low on the
gngine. This makes checking and
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WINDSHIELD WfSHEH RESERWDIR

POWER STEERING FLUID RESERVOIR
%

L 1':'||

I BRAKE FLUID

All fluid reservoirs are made of see-through plastic, saslly vislble and accessible.

adding fluid child's play. You don't
have to use a long filler neck to pour
fluid into the reservoir. You don't
even need a short-spout funnel, if
you pour fluid carefully.

With the J-car, as with other cars,
use fluids called for by the manufac-
turer. For the power steering, use
GM power steering fluid No.
1060017, or an equivalent, when
replenishing fuid. To replenish
brake fluid, use Delco Supreme I1, or
an equivalent fluid conforming to
DOT Standard 3 (marked on the
can).

If you have to add coolant, use a
mixture (50/50 will suffice in most
areas) of water and an ethylene-gly-
col-base antifreeze conforming to
GM specification 1899M.

Whenever you remove a filler cap
from & reservoir, first wipe the area
clean to keep dirt from accidentally
falling into the Auid.

Lots of dipsticks

The engine-oil dipstick and oil-fill-
er hole in the J-car can't be miszed.
They're positioned practically in the
center of the engine in full view.

When vou have to add engine oil,
note that the filler hole is canted for-
ward, making it easy to spill oil if vou
aren't careful. If oil does spill, it will
run on sparkplug cables and, possi-
bly, on the exhaust manifold. Be
sure to wipe up spills to prevent
damage to cables and possible fire.

HReplenish oil when the level drops
to the App mark on the dipstick. Use
only oil designated API SF, SF/CC or
SF/CD.

The automatic transaxle on J-cars
has a dipstick, as you'd expect, but
the manual transaxle also has a dip-
stick, which is, as far as we know, a
first.

The reason for the manual-trans-
axle dipstick iz to help J-car owners
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remember to check the manual
transaxlie fluid level and to make it
easy. It eliminates the need for get-
ting beneath the wvehicle and un-
serewing a plug on the transaxle
case,

Check the fluid level when the
transaxle iz cold. Use Dexron Il
automatic transmiszion fluid in both
manual and automatic trannias.

Level 2 services

As yvou'll see when you sean the
list of scheduled maintenance ser-
vices in the J-car owner's manual,
intervals between services are get-
ting longer and longer. For example,
unless a problem occurs, you can
replace sparkplugs, time the igni-
tion, drain and clean the cooling sys-
tem, replace the pogitive-crankease-
ventilation (PCV) valve and read-
just the exhaust-gas-recirculation
(EGR) system every 30,000 miles.
Replace the air cleaner and PCV fil-
ter every 50,000 miles.

There are other tasks to do more
often. They include changing oil and
oil filter, lubricating the chassis and
checking brakes and tires.

The following level 2 procedures

will be made considerably easier
with our tips.

If you change engine oil every
7.500 miles, GM recommends replac-
ing the oil filter every other oil
change. However, replace the filter
with the oil during the car’s first oil
change. If you change oil onece a
vear, assuming you drive only 7,500
miles or less in 12 months, GM sug-
gests you replace the filter at the
same time. Both oil and filter should
be replaced every 3,000 miles or
three months, if the car is driven in
dusty areas, pulls a trailer, engages
in long or frequent periods of idling
or iz consistently driven four miles
or less in freezing weather,

Replacing the oil filter is a pain—
especially if you don't have facilities
to lift the car. The same wrench
(Kent-Moore tool No. J-20142) and
procedure | described in Servicing
Detroit's Front-Wheel-Drive Genera-
tion: The X-Cars, K-Cars and Escort
Lynx (page 35, Mar, '81), relative to
replacing the oil filter in an X-body
car, should be used. The tool is
priced at §4.75. (Kent-Moore tools
may be obtained from Kent-Moore
Tool Div., 20784 Little Mack, Rose-
ville, Mich. 48066.)

Speaking of tools, GM has carried
over its full hood-swing-back feature
from the X-body to the J-car. The
hood is held straight up at a 90°
angle to the engine compartment,
making access to any area possible.
A special hood prop rod (Kent-Moore
tool No. J-20779) is available for
$5.75.

Access to sparkplugs is blocked
somewhat by the pipes of the air-
injection system. It is difficult to
remove these plugs with an ordi-
nary, straight-in sparkplug wrench.
Usze a 6- or 8-inch extension and %-
inch flexible zocket.

Plugs have tapered seats and
don't use gaskets. The normal heat
range sparkplug for the J-car is AC
R42TS, or equivalent.

Getting to the distributor hold-
down nut in order to time ignition is




1.B-LITER WITH
AUTOMATIC TRANSAMLE

FF

QIL-FILTER
ADAPTER

1B LITEA WITH .
MANUAL TRANSAXLE
Placement of the oil filter in either a manual
of asutomatic transaxle-squipped car Is
shown above. To replace a filter, you'll need
a speclal oll-filter tool.

made & lot easier with a special dis-
tributor wrench (Kent-Moore tool
No. 29828). It is priced at $17.25. The
wrench is offset 90° on each end,
which allows you to maneuver down
the back side of the distributor, near
the firewall, where the clamp nut is
located.

The timing notch for No. 1 eylinder
is located on the front section of the
crankshaft pulley. The pointer is on
the front cover.

You may spot a szecond timing
mark on the center section of the
pulley. This one is 180° from the first
one. You can use either mark to
adjust timing, which should be done
according to instructions on the
vehicle emission-control informa-
tion label.

To make adjustments that require

CLUTCH CABLE
LY

the use of a tachometer, don't look
for aTack terminal in the distributor
cap of the J.car. Unlike most other
GM cars with High Energy Ignition
{HEI) systems, there is no TACH ter-
minal in the cap. Instead, find the
harneszs near the brake booster, and
you'll see a white lead sticking up.
You should tap vour tachometer
into this.

If your J-car iz equipped with a
tachometer in theinstrument panel,
but you have to use a remote tach to
make an adjustment, vou'll find the
tach lead in the same spot. However,
it iz attached to the dash tach con-
nector. You have to disconnect the
two to connect a tach to the termi-
nal.

A swing-down fuse block on the
left mside of the steering column is a
great feature. To replace a fuse, turn
the cover wingnut 90°. This causes
the fuse block to release and drop
down vertically, exposing fuses. The
connector next to the fuse block trig-
gers the Computer Command Con-
trol and allows you to diagnose
engine problems.

You can open the radiator drain
cock from above to drain coolant.

The J-car could have as many as
five belt-driven assemblies, with the
actual number dependent on the
presence of opticns. These assem-
blies are the alternator, water

pump, air-<injection pump, power-
steering pump and airconditioning
COMPressor,

All belts, except the aireondition-
ing compressor belt, are adjusted

PULL PEDAL UP

from above. Access
holes are provided for mak-
ing adjustment, 8o the job is easy.

The alternator and water pump
use a common belt. If your car has
power steering, it shares a belt with
the air-injection pump.

And then there's the belt for the
airconditioner compressor. To ad-
just this belt, you have to get under
the car. Use the square access hole
to pull back on the compressor and
take up tension.

The elutch of a J-car with a manu-
al transaxle is self-adjusting. Pull
the clutch pedal up 85 much as pos-
sible. Then, press the pedal slowly
toward the floor. This procedure
removes play from the cluteh ca-
ble.

There is no scheduled mainte-
nance requirement for the J-car fuel
filter, which is a departure from past
GM policy. The filter may be kept in
service forever, unless a fuel-starva-
tion condition cccurs, Then, the fil-
ter should be replaced on the chance
that it's clogged.

The fuel filter in a J-car iz the
same type GM has used for many
years. It's inside the carburetor fuel
inlet.

To make the task as easy as possi-
ble, use a flare-nut wrench to break
loose and disconneect the fuel line at
the fuel-<inlet nut. Then, using a reg-
ular open-end wrench, remove the
fuel-inlet nut.

When the fuel-inlet nut iz re-
moved, take the fuel filter out of the
carburetor. Keep the spring that's
hehind the filter in plare and inatall
a new filter. Place a new gasket on
the fuel-inlet nut and fuel-line con-
nector. Hun the engine and check
the area for leaks. If gasoline leaks
from the fuel-line connector or fuel-
inlet nut, tighten the part more,

Replacing the carburetor air-
cleaner assembly is no problem until
vou have to push tubing back onto
air-cleaner housing fittings. Tubing
isrigid and resistsinstallation, so let
me give you & hint: Withdraw the oil

MARCH 1982 37



dipstick, run a clean finger along the
dipatick to gather up some oil and
rub the oil on the fittings. Tubing
will now slide easily onto Attings.

Level 3 maintenance

You will find the following infor-
mation useful when you're making
repairs to those parts of a Jcar that
will probably need attention during
the car's life.

The High Energy lgnition (HEI}
system in the J-car has an external-
ly mounted coil. If you have to
replace this coil, you will find it
underthe intake manifold. The job is
difficult, so follow this recommended
procedure:

1. Raise the car—this job is done
from underneath.

2. Remove the fuel pump.

3. Remove the bracket blocking the
coil and remove the hex-head stud to
which the bracket is attached.

4. Remove the electrical leads from
the coll once the coll Is unblocked.

5. Loosen, but don't remove, the two
bolts holding the coil. Both ends of
the coil bracket are slotted, 3o vou
can slide the coil off the retaining
bolts without removing the bolts.

The MacPherson struts may look
as if they have to be replaced when
they fail, because strut cases look
sealed. But looks are deceiving. Only
cartridges inside the cases have to
be replaced.

When you remove a strut from the
car and take off the spring, notice
the score line on the top part of the
case. If you cut along this line, first
with a utility knife and then with a
pipe cutter, you'll be able to open the
case.

When the case is open, remove the
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The fuse box is be-
iow the dash. Jus
turn a wingnut and
the box drops down
for sasy accass.

old eartridge and empty any oil from
the case, A replocement kit you can
buy from a GM dealer provides n
new cartridge, a top nut (which has
been threaded at the factory, to
screw into the top of the case) and a
flaring tool.

Use the flaring tool to straighten
the edge of the case, which may have
been made uneven by the opening
operation. Place the flaring tool in
the top of the case and tap it with a
hammer until the tool rests evenly
in the case. Remove the tool. Install
the cartridge. Then, screw the top
nut into the case and tighten.

Two different disc-brake assem-
blies are available for J-cars. They
are not interchangeable.

One type of disc is solid, while the
other is vented. The vented dise is
larger and uses a different caliper
than the solid dise. The important
point to remember is to replace a sol-
id dise with a solid dise and a vented
dise with a vented disc.

Speaking of brakes, the J-car has
an electric vacuum pump under the
leading edge of the left fender,

The pump provides vacuoum to
brakes when engine-load conditions
cause engine vacuum to drop below
12 inches of mercury. Thus, ample
vacuum is always gvailable to keep
braking power at a maximum lev-
al.

Noises that the pump makes are
normal. These include clicking when
the ignition key is turned on, and n
10-second buzzing when the engine
vacuum falls and the pump starts
aperating.

Testing and working on the J-car
starter motor is a true delight. [t is
more readily accessible than starter
motors in most cars.

To remove the starter from a J-
car, disconneet the battery negative
cable and raise the car. Bemove

wires and the battery cable from the
solenoid. Unscrew the fasteners
holding the starter tothe rear brace.
Ifthe car has airconditioning, loosen
the compressor support rod and
swing it out of the way. Now, remove
the bolts which hold the starter to
the engine and take out the start-
er,

Another job that level 3 Saturday
mechanics will find simple to do in
the J-car is removing defective valve
lifters. This is a dog of a task in most
other cars. With the J-car, however,
yvou don't have to remove the intake
manifold—or even rocker arms and
guides, although doing so makes
removing lifters an even easier
task.

Once the valve cover is removed,
lifters are accessible. They are
soated in the block to the side of the
cylinder head.

Insert valve lifter remover and
installer tool (Kent-Moore tool No. J-
20834, which costs $14) down the
valve lifter slot in the evlinder head
and push down on the tool. Pushing
causes two small arms to extend
from the bottom of the tool. These
arms grip the valve lifter and allow
you to pull the lifter up and out.

To install & valve lifter, coat the
end of it with MolyKote. Then, grasp
it with the lifter remover and install-
er tool and push it into the block
until it seats properly. Relieve pres-
sure on the tool to release it.

Ignition coll becomes accessible after car
ia jacked up and fuesl pump and bracket (st~
tached to hex head siud) are remowed.

Here'sone final tip that could save
yvou a lot of grief: If vou lift the car
and intend to remove any heavy
rear-end component, support the
front end of the vehicle by placing a
stand under the radiator car sup-
port. The engine-transaxle combina-
tion places a great deal of weight up
front. If you upset the balance, you
eould find the car taking a nose
dive. ER



35 Ways To
Help You Qualify
For A Job That Pays More Money'!

FREE CAREER FACTS ABOUT DIPLOMAS AND COLLEGE DEGREES

IC5 and NACS are ihe Home-Study Divisions
of Mational Education Corporation which also
trains over 20,000 stpdends 4 year in more than
50 resicdent schools from border to border and coast
to coast. ICS and NACS are both accredited
members of the MWathonal Home Study Councl,

- -

Avccrediled
Member

NO
OEIJGATIGN

EDUCATION SERVICE CENTER. Dept. PBSI?
Scranton, Pennsytvania 18515

Send for free facts and color brochure to find out what career
training in the field of your choice might do for you—

no obligation to buy anything now or ever.
Mow at home in your spare lime, you can train for a money-making career.. . even gel

i college degree if you want. . . to help you get a better job. Find oul everything you
need 1o know aboul any one of these 35 career programs—with no abligation 1o buy

anything, now or ever, and no salesman will call. Just check the one
interests you most. You will receive free facts, color brochure and in

thal
tion on

employment opporfunities in the field you choose. Mail coupon today and see how
easy it is to train at home for a great new career or advancement on your present job,

Open Book Exams... Adult Training

Your dipboma utﬂkg:dmmhgivmlnu"mh
what vou learn—not what you memorize. We send
lessons and irainmng material 1o your home. You
decide when you are ready o take each "Open
Book™ exam. Then mail it to your msiructor.
Ciraded papers are refurned o yoi with comments

- when neaded ta td] you how Lo cormect your wrong

¢ amswery, '

Book™ exams have proven so suc-
cessful for adults, they are now veed i many
. Chyr graduates tell us they like our method
of i stisdy because it"s so convenient and
easy lo do_ You choose your own study hours in the
privacy of your own home. You move abead one
step at a time, as fasd or as dow as vou wanl, And
every Diploma or Caollege Degree is fully accredited
An ldeal Way to Learn
You waste no time travelling to and from class
And you never have o miss 3 paycheck, Skilled
inetructors are ready 1o belp you at any time,

You get the same high-cuality training that ICS
has been known for since 1891 . the same kind of
traming program that’s sffered by giant o nies
to their smployees. . . corporations like Union

-arbide, International Paper, 3M, Bethichem
Steel, United States Steel, ete. And note that if

yors wigh, 1S will your emplover informed
of your progresa if you feel it can help you loward
a better job, or an increase in salary.

Mo one can promise success but if you want more
security, more day-lo-day satisfaction and more of
& future, send for free facts and the color bro-
chure of your choice. There is no chligation and no
salesman will call.

Could a Career Diploma Help You
Earn $25,000 to $100,000 More

in Your Lifetime?

Compare your salary with the amount of
money you coubd be making in any one of the careers
listed below, Eleciricians average %11, 25 an hour,
auto mechanics over $8.00 an hour. And s not
only the money, but the fun of working in & job
you fike.

Could a College Degree Be Worth
Thousands of Dollars to You?

A two-vear degree that gives you an Associale in
Specialized Businesa or in Specialized Technology
could make a gianl difference in your lifetime
carning compared 1o the average eamings of a high
school graduate. Check Ihe degree or career
conrse you are most interested in and mail the
postage-paid reply card today!




APPLIANCE CLINIC
QUESTIONS ANSWERED

Freezeless valves

I have tivo Woodford Model 14 freeze-
tegs water valves that were installed
in my howse in 1964, They have devel-
oped slight leaks. However, when [
tricd to change the seat washer, |
cotldn't remove the stem after remaou-
ing the packing nut and packing. My
focal plumbing company, which in-
stalled them originally, wo longer
carries these valves, The company
did gay, though, that the stewis ghould
back out. I3 the configuration of these
valves diffevent from others?—Dean
Beavers, Poulabo, Wash.

A representative for Woodford as-
sures us that these stems should
back out in the same way as their
short-stemmed cousins. Don't forget
that vou're working with a longer
stem, and that the stem itself may
be twisting slightly. Try putting ten-
sion on the wrench and rapping it
alightly with a mallet to break the
stem's grip.

If you can't locate a supplier of
Woodford Model 14 valves, write to
the Woodford Manufacturing Co,,
Box 10328, Des Moines, lowa 50306,
for the name of the dealer nearest
you.

Soggy washer

fown a General Electric washer Mod-
el WWASS00VBLWH. The washer has
two wash cyceles: one for permanent
press and the other for regular wash.
Oeeasionally, the maehive will stop
midway through the cyele. On the
permanent-presscycle, it atops at the
fasl ringe point and on the regular

eyele, i atops at the “soak™ point. ff

the selector knob iz moved past these
pointa, the washer completes the
eyele, The machine was checked by a
GE serviceman awd, of course, it
worked fine. What cowld raure an
infermittent problem like this?—Jef-
Frey B. Morvgan, Sicklerville, NI,

Probably the printed-cireuit board
inside the timer is at fault. We sug-
gest calling back the GE serviceman
and having him check terminals five
and =ix on the printed-cireuit
switches. To replace the circuit
board, you must dizassemble the
entire timer assembly.

If you would like to tackle the job
yvourself, order the printed-circuit
board, as well as the GE step-by-step
repair manual for your washer. The
repair manual has easy-to-follow
instructions, as well as pictures to
show you how to disassemble the
timer. The part number for the man-

_ual is WX10X54 (36.95 plus tax). The

printed-circuit board is part No,
WHI11XE4($14.45 plos tax). Add §2.50
for shipping. They both ecan be
ordered from General Electric Co.,
Box 566, Warehouse Point, Conn.
(6088,

Wheel doesn't roll

{ own a Sears dryer mode! No. 110-
#118822, The blower wheel freezes
and then the belts break, Three belts
have broken go far, | used wheel-bear-
ing grease to lubricate the bronze
faeghing, bt with no luelk, What eould
be the problem?—E. LoRuszo, Ros-

{yn Heights, N.Y.
oo
.]F PULLEY

O L-WHCK GAVITY

SHAFT

BLOWER
WHEEL
b
BEARING HUB
BLOWER ASSEMELY

Worn bearing surface of the blower assem-
biy allows the lubrican! 1o congeal, causing
the blower shaft to slow down, Then the beit
bacomas haated and evémtually breaks.

Your dryer has given you 20 years
of service (that particular model is
20 years old.) Sounds as if it's time to
replace the blower assembly. It ap-
pears that the bearing surface has
worn and the lubricant has con-
gealed. This makes a gum which
causes the blower shaft to seize or
turn slowly, causing the belt to heat
and break.

The blower aszembly includes a
prelubricated bearing, blower shaft
and blower wheel. The part iz No,
239361; it costs approximately $15,
plus tax, through a Sears service
center or your loca! appliance-parts
distributor.

If yow have 3 gueshon abow' any AnDRancd Send »f
atong wiifr the mode! and sena’ numbers, o Aoph-
ance Chme, Popufar Mechamcs, 224 West 57th 5t
Mow York, MY 10015 Sore but femecs canncl be
answered nchvidually, Profedms of wide iterast wil
be dhiscussed 0 P Sollmn,

Before installing the new blower
assembly, check the distance be-
tween the pulley and the bearing
hub. The clearance should be 080 in,
This clearance will prevent the pul-
ley from coming in contact with the
bearing while the blower is on.

Coffeemaker hot line

We recently heard from North Amer-
ican Systems, which makes Mr. Cof-
fee. The manufacturer explained
that all Mr., Coffee coffeemakers
come with explicit operating in-
structions. In some instances, it may
be economical and practical for read-
ers to make their own repairs; how-
ever, it could cause problems they
may not be aware of,

There are aver 400 authorized ser-
vice centers throughout the coun-
try. North American Syateéems ree-
ommends that you not tamper with
the machine, but take it to a service
cenber, instead, If you have any
questions, call North American Sys-
tems on its toll-free number: BOOD.
S21-0370.

Drip dry

We own a Sears Compaet Lady Ken-
nmore washer, Model 11075690600,
gerinl No, JEOGR3237, After the zec-
ond or therd logd of efothes, (f doesn't
gpin all the water out, Every sieces.
give foad gefs the same treatment,
Sometimes | have to put the machine
through the spin eycle two or three
times to drain the water. What can we
dof—Mrs. Jan Schonely, Gilberts-
ville, ville, Pa.

Sounds as if vour problem may he
in one of several areas. There iz a
possibility that the basket cluteh
assembly may need adjustment or
that the drain pump may be worn or
clogged with lint. To pet at the
clutch or pump, you must raise the
entire wraparound cahinet,

| suggest that you have a techni-
cian check the machine to determine
what parts are at fault, ™
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" for Good Times

For whatever you tow for whatever you drive,
U-HAUL HITCH WORLD*®** has evarything for your
towing needs.

COMPLETE LINE OF HITCHES
Hitches for cars, trucks and motor homes. Regular
and heavy-duty hitches, Weight-distributing hitches.
Also custom fabrication for oider or unique vehicles,

COMPLETE LINE OF TOWING

ACCESSORIES
Brake and sway controls, electrical connectors, trans-
mission coolers. low bars, ball mounts, mirrors, suspension
aids, and more.

FAST PROFESSIONAL INSTALLATION
Ower 1,100 fully-equipped locations in the U.S.
and Canada. Opéen seven days a week, year
round. Let our professionals install your
hitch while you wait.
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FULL WARRANTY
HITCH WORLD custom hitches are warranted for
as long as you own your vehicle, Defects in materials,
workmanship or installation will be repaired or replaced
at no additional cost at any of our 1,100 locations.

RV & TRAILER SERYICE & REPAIRS
Spring and winter checkups. Mechanical, electrical
and body repairs.

So for convenience, full service and salety. connect
with the experts. U-HALUL" has over 35 years exparence
in trailer towing. Find HITCH WORLD at a nearby
U-HAUL Moving Center or in the Yellow Pages under
Trailer Hitches or RV Repair
Write for FREE HITCH GUIDE;

HITCH WORLD, Dept.P
FO. Box 21503,
Phoenix, Arizona 85036

—

 COMPLETE TRAILER TOWING

h tatyicatars and Ry reparrmeny, Call Don Moal, 1-800-098-0463

ning tedm We'ra hifing experiedced hitc
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Yonmar Shuttle Power Shift...
Eases your workaday world.

The big tractor leatures that ersctili
make a world of difference. A variety of performance proven
wotld of operating ease and implements and equipment.
convenience. A world of :
detandabile thesel d Yanmar's 3 point Hitch and

pendable diesel power an builtin hydraulics handle

performance. mounted equipment with ease,
Shuttle Power Shift. S IORVEI \ plowind Scm

And look where the shift is TROWING. 0 JOI. here s
mounted. Right on the steering nothing you can't do with
column for easy fingertip control muubl& Yanmar
It lets you shift on the :
go without clutching. Financing, ond more
You get the ease of Your Yanmar dedaler s
automatic prepared to help you with
without the 26 or financing. leasing or rental
0% power loss of hydrgulic or anangements. And our
hydrostatic type transmissions. You save time, You nationwide dealer parts and service network assures
save effort Your workaday world becomes more prompt attention fo your needs
productive. hote rewarding, Test Drive vou'll probably find we're just down .
Live PTO (PD"WEI Take-Off) lhe road from your place. Come on in and sit downin

With a regular PTO. your attachment is not driven the drivers seat of a Yanmar Once you discover all
unless your tractor is moving. That means uneven lhe big tractor features, all the fuelsqueezing diesel
work until your tractor gets up to operating speed economy and all that quiet hard-working diesel
Yanmar's 2speed Live PTO keeps your atiachments powet, youll know why we w1y, Yanmar makes

moving at full power even when your tractor slows a world of difference”.

down or stops You get consistent work and sure
going through the toughest spots

Tractors and Implements.
A Worild of Difference.

Nationwide
Parts & Service



CARCLINIC

Braining for Brian

The dealer can't seem to fix a problem
I'm having with the Hondamatic
trangmission in my [979 Accord, The
transmizsion often slips, In addi-
tion, transmission fuid feaks from
an undelermined gpot, I aure hope
you ean figure this one out, beeaige it
causes the kind of random excite-
ment [ don't need.—Brian L. Swet-
zig, Los Gatos, Calif,

Don't despair, Brian. Many Honda
owners have been, and still are, in
the same boat. The most common
reason for the slipping problem is
the shop manual. Instructions it
gives on adjusting the transmission
shift cable are incorrect. Honda
issued service bulletin  BO-006
(March 1980) to straighten out the
situation, The bulletin is entitled,
“Hondamatic Shift Cable Adjust-
ment.”

If you wish to do this job vourself,
here's how to go about it:

1. Remove the center console,

2. Shift the transmission into RE-
VERSE,

4. Remove the lock clip and retain-
ing pin frem the end of the control
cahle.

4. Check that the hole in the end of
the control cable iz lined up with the
hole in the selector lever. These holes
must niatch up.

5. Reinsert
retaining pin.

8. Notice the locknut holding the
cable to the adjusting mechanizsm.
Loosen the locknut and turn the
adjusting mechanism one complete
turn counterclockwise. This should
give the cable Z-mm (Vie-in.) free
play.

7. Tightén the locknut securely.

The leaking problem, an unrelated
condition, is frequently cauzed when
the driveshaft ix removed from the
car, Perhaps this was done by some-
one attempting Lo repair the trans-
mission. Iftheshaflt isn’t inserted all
the way 50 its snap ring engages the
groove in the transmission, the
shaft will "Aoat” from the transmis-
sion and fluid will leak. Other rea-
sons for luid leaking are a damaged

the lock clip and

input shaft =eal and a damaged
torque converter Q-ring.

‘Reel’ solution
My 1878 Plymouth Horizon hos only
19K miles, bt o wses enongh oil fo
delight a sheik, For example, in 2400
miles I've hai to ndd six guarts. My
deafer told me many Chrysler Corp,
and VW vweners have the aame prob-
lem, since Horvizon and Owini arve
equipped with the [.7-diter VW en-
gire. The solution ke offers (9 to buy
oif by the case and add a guart cvery
Lo weeks, What do you say?—Gary
Reel, Canfield, Ohio

It's not a solution. If you want the
real McCoy, replace the valve seals
in the engine with the new, im-
proved seal issued by Chrysler to
stop oil consumption. Tell your deal-
er he can get a package of the new
seals by using part No. 4186331,

Ping-Pong ball

In June, you told Bill Lewis how to
Jir an oil leak fn his 1978 Dodge Colt,
{ have the same probfem with my
1878 Plymouth Sapporo, apd |
thowght I had found the answer when
I read ygour cofumn, The two cars
fiave the same engine. Howerer, miy
Plymouth dealer cays the pert nim-

ber (MDOIL007) you gave for the
cure-all aluminum check balf to stop
the leak iz invalid, Conld there have
been a typographical ervor?—Robert
M. Tubbs, Tupelo, Miss,

Nope. The part number is a good
one. However, the information may
not vet have trickled down te the
dealerships. Chrysler parts depots
presently have about 4,890 of the
aluminum check balls in stock, so
tell vour dealer to order the part
using the number we gave. You'll
get it

HEI lie

{'wi really in a bind. ! have a 1978
Chevrolet Maltbe with the 305-cu.-in.
Ve engine and High Energy Ignition
(HEL) system. The car has only
oot meifes on ff, but Moe had to
replace the module tn the ignition
system three Himes, When o module

Suils, the engine won't start on ocea-

ston or, if running, will atall and be
hard starting, I [fee in a rural area,

Sartrom help, so [ have to carry spare

modules for an emergeney, These
modufes coat §42.50 each, sathis non-
sense iagetting really expensive, Hos
GM developed a better module that
dealers up heve don't know abowt f—
Martin Halpert, Ticonderoga, N.Y,
About the same time your letter
arrived | received others concerning
the same problem, One was from
Bernard Shaw of Hillsdale, Mich.,
who owns a 1978 Chevrolet Impala.
Another was from Col. LJ. Evans of
Bonita Springs, Fla., who owns a
1978 Cadillac Coupe De Yille.
Every GM car withan HEI system
can experience the condition wvou
describe. However, rarely iz the
module to blame. Tests by GM of
modules it receives from the field
that are thought to be bad have
proveén that only one-tenth of one
{Piease hum fo page #6)

Bear facts

P CAR CARE
Tom Fudall at Bear sent us this tip concemning coating baltery cable tl

terminals to prevent corrosion. Silicone compound, which 5 generally
calied "greass” by mos! paople (although it's not a grease at all) is being
used by aulo manufaciuress on parts of electronic
ignition systams to improva insulation and prevent

heat damage

"One very good use fior silicone mot mentioned
before, as far as | know, 15 as a prolective coating
for battery cable tarminals,” Tom says. “Aler ter-
minals and battery conneclions have been
cleaned and lerminal: are realtached and tight-
ened, a coating of silkkone on terminals will work
better to praven! new corrosion than anything else
that | have found sotar ~ (Eoitor's Mote: Make sure
that you apply @ thn coating ol silicone 1o Yermi-

nals.}

Silicone compound: made by General Electric
and Dow Coming are available in most hardware
and aulo-pars-supply stores. There are diferent
vareties. but GE-B23, 527 or 628. or Dow Carning

111 will work.
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(Continuad from paoe 45

percent are actually shot, In most
cases, the cause of failure is dirty
and/or leose module-to-pickup coil
terminal connections. If vou get rid
of the dirt and tighten connections,
you can probably restore the module
to perfect condition.

Each GM division has issued a ser-
vice bulletin explaining how to do
this. In the case of Chevrolet, the
bulletin is 78-I-3%. However, since
vou are not near a dealer, I'm going
to outline how to restore a module.

1. Remove the distributor cap and
rotor.

2. Remove the module from the
distributor.

3. Using emery cloth or a wire
brush, clean the module terminals to
get rid of oxide film.

4. If there is a connector body on
the green and white pickup ecoil
wires, remove it.

5. Inspect the pickup coil wire ter-
minals. If terminals are loose where
they connect to the wires, recrimp
them. If this doesn’t tighten things
up, use a small soldering iron to melt
the existing solder and to add new
solder, if nece=sary. Be eareful that
heat from the iron doesn't damage

wire insulation and that solder
doesn't run under terminals.

f. Uszing needle-nosed pliers,
squeeze the side rails of that part of
each pickup coil wire terminal which
attaches to the module. This will
assure a tight fit when yvou recon-
nect the pickup coil wires.

7. Before you reinstall the module,
apply a thin coat of petroleum jelly
to each module terminal, This will
help prevent oxidation. Also, apply a
thin coat of silicone heat transfer

grease to the base of the module.
You can buy silicone heat transfer
grease from a GM dealer using AC-
Delco part No. D-1820.

B. Reinstall the module and con-
nect leads, Check for good metal-to-
metal contact between terminals.

Fresh!

My 19381 Buick Century is the laugh-
ing atock af our car pool. When the
boys who ride with me see a pretty
girl walking down the avenue, they

P CaR CARE

Hey, down there!

Buried deep in the engine compariment of mosl cars built since 1973

i5 a canister full of charcoal. IV's the hearl of a closed sysiem fhat
prevents carburetor and fusi-tank gasoling vapors from enter-
ing the atmosphers.

“S0 whal?" you ask. Just thal this system can
cause problems you won't be able 1o solve unless
you're aware of the syslem's exislence. These
conditions include gasofine small, increased fual
consumphion, rough idling, poor low-speed perfor-
mance and a collapsed fuel tank. If any of these
problems crop up, check to sea that vacuum hoses
alached 1o the canistar are in good condition and
that the canister itsalf hasn'l cracked.

If the canister has bean neglected, a filtér in its
base may have 1o be repiaced. If thera is no filter,
the whole canister may need changing. Mormal life
of charcoal in a nonfilter canister is 50.000 miles.
Cther things that can go wrong with this system
can usually be uncoverad with a pressune lest,

-

x e
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AVAILABLE AT LEADING

DIXSOM, INC., Automotive Diw

AUTOMOTIVE OUTLETS everywhere

P.O. Box 1449 » Grand Junction, CO 81502

exact MPG
instantly!

...With the new DIXCO.

Gas Guide.

At last, the first affordable instrument that displays accurate, true miles-
77 per-gallon information for your best fuel economy. The Dixco Gas Guide
% measyrzs the actual gas flow into the carburetor through the use of the
electronic TURBO FLOW fuel sensor. True, exacl M.P.G. is displayed
at the 2most common driving speeds...[35]
Once the driver is accustomed to the regular readings at 35 and 55
M.P.H.. he will find that he can quickly estimate M.P.G. at other speeds
as wellas gallons used per hour
¥ You can control and improve your driving lechniques.
s Increase gas mileage with the use ol the Gas Guide.
% Prove claims of advertised brands of gas and oils.
% Detect engine perlormance malfunctions.
¥ As easy to install as a fuel filter.
o Hints for Gas Saving” bookiet included.

[QWE GAS & MONEY ...
- with the DIXCO Gas Guide .

CITY and [55] HIGHWAY.
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LEADERS

tell me to step on the brake pedal.
When [ do, the car gives out a high-
pitched whistle. Help.—Joseph Ros-
#1, Madizon, Wis,

The offending member is the high-
pressure, power-steering pipe be-
tween the Hydro-boost unit and the
power-steering gpear. The Hydro-
boost unit uses hydraulic Auid pres-
sure provided by the power-steering
pump to operate both the power-
brake booster and power-steering
gear. Under pressure, some original
equipment Hydro-boost power-
steering pipes are leaking (and whis-
tling) at fittings. In some cars, it
occurs when the wheel is turned.

Put a stifle on the whistle by hav-
ing the Hydro-boost high-pressure
hoze replaced with a newly designed
hose that has part No. T830511.
Regal owners who have the same
whistling problem need the same
hose as you, Riviera owners use hose
No, TR37182. Ownersof all other 1981
Buick models having the Hydro-
boost unit (this excludes Skylark)
need hose TEIIIRT.

Bringing in the heavy artillery

i'm engaged in combat with my
Plymouth dealer, and he's about to
outflank me unless I gel reinforce-
ments. The controversy centers

arcund the tendency my 1981 Reliant
has of oceasionolly jumping out of
gear as | ease my foot off the acceler-
ator pedal. My dealer has driven the
car several {tmes. He says it doesn't
happen for kim. Can you help me?—
Pawl Burdick, Fresno, Calif.

All the help you need is contained
in service bulletin 21-09-81 (8/&/81).
It says, “The condition (transaxle
jumping out of gear) may be experi-
enced intermittently and may not be
easily detected on a road test.”

To fix the trouble, vour dealer
should replace the pearshift blocker
and gearshift selector with a new,
improved pearshift blocker (part No.
4269363) and gearshift selector (part
No. 4269080). 1f the transmission
keeps jumping out of third gear, the
3-4 synchronizer assembly must be
replaced with a new assembly (part
No. 4269388).

Service bulletin 21-09-81 also ap-
plies to the 198! Dodge Aries and
Omni, and the 19381 Plymouth Hori-
zon with manual A-460 transaxle.

GOT A PROBLEM WITH YOUR CAR?

Just ask Morl about B, Send your quastion Io the Car
Clirie, Poputar Mechanics, 224 Was! 57th 5t New
York, M.¥. 10019, White 'elters cannot be answered
indvidunally, profiams thit are of genaral inferest will
be publishad in the column

SERVICE TIPS

B Ford Motor Co. says that clunking noises
which accur in 1981 EscortLynx models whan
braking are probably caused by spiral grooves
developing on rotor surfaces. Service bulletin
B0-25-3 explains how o remove grooves by
hand-sanding rotors with gamet 100 A or alu-
minum axide 150 J medivm-gnt papes, To do
the job, raise the tront of the car, take off
wheels, start the engine and place the trans-
migsion inlo low gear. Hold sandpaper against
rotors as they revolve,

B Il you have ona of 85,659 1979 Toyola Hi-
Lux pickup trucks, listen closaly. If there's a
yibration/shimmy in the frornt suspension and
stearing, gel the car to a dealer batore tha con-
dition causes you to lose control. The dealer
will install a brand-new steering damper frée of
charge to eliminate this potentiaily hazardous
condition.

B Mew exhaust gas recirculation (EGR)
valves issued by Chrysler should clear up an
engine surge at steady road speeds In sacond
and third gear in your 1981 K-car or Omni/
Horizon. The repair applies 1o cars with 2.2-liter
four-cylinder engines and manual fransmis-
sions. Ask your dealer o consult service bulle-
tin 25-07-81 (715381).

B Atpresent, the oil filter for the 1.8-liter diesel
angine in a Chevy Chevette has no AC pan
number, only a Chevy number (94217272)
Buy filters from a Cheavy dealer 1o get the cor-
ract one. by ]
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QUESTIONS ANSWERED

Water ring stain

{ inadvertently left a flower pot on an
oifed golid walnut table. The moiz-
trure left a dark ring, which appears
to be mold, an the table. Light sand-
ing doesn't remove it. Can you recom-
mend a siitable method of removing
the discaloratian 7—M. Diron, Ran-
cho Palos Verdes, Calif.

The experts list several possible
remedies: First, try dabbing at the
surface with a cloth dipped in nonde-
tergent household ammonia. But be
advised that too much rubbing or too
much ammonia may harm the fin-
ish. Second, place a warm iron on a
towel over the discolored spot, Some-
times this will “lift” the moisture,
Make sure that the iron doesn't get
too hot or doesn't stand in one place
too leng.

If these simple methods don't
waork, make a paste of rottenstone
and boiled linseed oil; rub it on the
gpot in the direction of the grain.
Wipe off the excess paste with a
clean cloth, moistened with linseed
oil. Repeat the procedure if re-
quired.

More on garage-door adjustment
Below is a revised drawing for
adjusting a single-spring torsion as-
sembly on a garage door. (See "Ga-
rage-Door Adjustment,” Homeoin-
ere’ Clinte, page 42, Dec. "81.)

Never adjust the single-spring
torsion assembly until a red at least
12 in. long is inserted in the hole in
the collar; the bar holds the tension
prior to releasing the locknut,

To make the adjustment on this
type of spring, you must close—and
lock—the door. Note: This can be a
very dangerous procedure, Make

LOCKNUT

TIGHTENER BAR
INSERTED HERE

To adjust the torsion spring on a garage
door, close and lock the door. Insert a tight-
ener bar to maintain proper spring tension,
then loosen the locknut with a wrench, prior

to tightening the spring tenslon. Finally,
retighten the locknut.

certain the bar is firmly in place and
you're strong enough to hold the bar
against the torsion of the spring. 1f
you doubt your ability, let a prodoit;
check your classified directory un-
der "Doors, Garage."

Cooling a hot porch
My sereened-in porch has a transiu-
cent, ribbed fiberglass roof, When the
sun is not too hot (late in the evening
and early in the morning ), we can eat
dinner and breakfast out there, We

SCREWEYE TIE2 BLINDS

TOGETHER IF NEEQED

BAMBOO
BLINDS

CORRUGATED |
FIBERGLASS

GALVANIZED WIRE

SCREW EYE AND
47 TENSIDN SPRING

Bamboo or plastic blinds, stretched over a
fibarglass rool, will keep the area under It
cooler on warm, sunny days.

woild [ike to use the porch during the
middle of the day for unch, reading
or relaxing. Iz fhere any way to
stretch canvas under the rafters of
the 13 = 18-f1. porch te cool it during
the middle of the day, yet be able fo
remove the canvas for the winter
montha, when we'd appreciate the
warmth? [ can't afford a contractar,
bt I'm pretty handy. Do you have
any practical and sconomical sofu-
fion? —Clyde Allard, Amarillo, Ter.

You should stretch the cover over
the roof to shade it. This also pre-
vents the heat from collecting on the
reof underside. Either bamboo or
plastic porch blinds make excellent
sun filters for this purpose (see
drawing).

Remove the cord and pulleys from
the blinds, az they won't be needed.

Do your have 8 home mainlenance or repair probiem?
Sand i to Hompownars Clime, Poputar Mechanics,
224 Wast 57th 51, New York, NY. 10073 Laftors
cannot be answered individually, oul probiems of
widle imferest will be discussed in Mg column. For
move home rapair and mamenance halp. got PM's
Home Care Guide, 54.05 postpaid. Send orden(s) o
PM Box 1014, Racho City Btaton, New Yok, MY
gar

To achieve the required length, you
may have to tie two blinds together.
I've overlapped the edges of the
blinds about 8 in. and held them in
place against high winds with No. 16
galvanized wire, fastened to screw
eyes in both the house and front
edge of the roof. 1 suggest placing
the wires about 1 ft. from the edges
of the blinds. A 4-in. tension spring
will keep the wire taut,

In winter, merely release the ten-
sion on the spring, undo the wires
and roll up the blinds for storage,
You can leave the springs and wires
in place until next summer.

Drinkable gear puller

In "Frozen Faucet Handle” { Hone-
owners” Clinte, page 46, Oct, "81), we
mentioned that gear pullers may be
rented to remove faucet handles,
Although | haven't tried it, Allan G.
Hooper, Butte, Mont., says that a
few drops of a cola will dissolve the
soap and grease, allowing the han-
dle to be lifted off. Allan also savs
that many brands of cola also
remove rust. Thanks for the tip,
Allan. Since I'm counting my calo-
ries, I hope that they don't take the
“secret ingredient” out of my diet
soda.

Molding floor

My kouse was built on a conerete slab
in the days before polyethylene vapor
barriers. Although there appears to
be good drairage away from the
house, moigture accumulates under
the rug and mold forms. Can I place
the polyethylene on top of the slab to
gtop mold formation?—J K. Herzop,
Smethport, Pa,

Remove the carpet and pad along
with the baseboard. Install 8 mini-
mum thickness of 4-mil polyethylene
on the floor, allowing it to overlap
the walls by at least 1 in. When you
replace the molding, you'll seal the
carpet against moisture. Lap all the
polyethylene joints at least § in. and
take care not to puncture them, PM
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“THEY WON'T
- BELIEVE YOU DID IT YOURSELF
'. ~ CEILINGS’

“No way, Harold.
No way!”

“Honest,
1 did it myself!”

-~ EASYTOCUT So you won't wear yourself down

" Owens-Corning Fiberglas' putting them up.
Ceiling Panels cut easily and EASY TO INST,
precisely with a standard utility ALL

e : ; Once your grid is up, Fiberglas

; m%?:ﬁz’,gsy d‘;‘;fg panels simply flex into place....as

' Yistubec close as 2 inches from your old
ceiling! For more information,

EASY TOHANDLE (. B £.E. Meeks,

- Even though Fiberglas panels  Owens-Corning Fiberglas Corp.,
- are more durable, they weigh only  Fiberglas Tower, Toledo, Ohio
~ one-third as much as rigid panels.  43659.

0" LY FHOM OWENS CORNING
OWENS-CORNING M



There are times
when only the best will do.

.I #ﬂm/ s {{‘ -J
e L.
h ; ‘ {j

l he Best lnThe House™

n Walker lenguoers Inc  Detroil, Mich. 868 Prool Blended Canidian V1o« .




NEW NOW
for home and shop

A Courtyard is one of 44 different kinds of instant turt floor-
ing made by Instant Turl Industries Inc., Box 748, Dalton,
Ga. 30720, This synlhelic matenal can be applied indoors of
outdoors, using appropriate adhesive. According to the
maker, il's ideal for greenhouse applications. it costs 55 1o
28 per sq. yd. at home cenlers and carpeling slores

B A new, UL-listed residential bug kilker—Model 8305—
has been introduced by Charmglow Products, Box 127, Bris-
lol, Wis, 53104, According 10 the maker, this unit attracts
mosquitpes, gnats, moths and other flying pests from a one-
acre area. using two 50-walt black-light bulbs, it kills them on
8 5.000-volt grid. It measures 12 x 12 « 18 in, and cosls
$169.95 at home and garden centers. An optional steel
mounting pole is $529.95,

€ Three new. whole-house atlic fans have been introduced
by Emerson Environmental Producis, 8400 Pershall Rd.,
Hazelwood, Mo, 63042; a 390-walt. 24-in. fan for a 1.200-
s0.-ft. house;a 575-wall, 30-in. unitfora 1, 700-5q.-ft. house;
and a 650-watt, 36-in. unit for & 2.300-5q0.-1 house. Avail-
able at home centers, and designed lor do-it-yaurself instal-
lation, they're $162.90, $182.90 and 3201 90, respectively,

D The Corian 821 is a new, lop-mounting sink thal mea-
sures 714 = 17% = 200-In. wide. It is available in cameo
white, dawn beige and olive mist with faucet holes eithar 4 or
8 in, apan. Made by DuPont Co.. Wilmington. Del. 19858,
the unit costs about $110 at plumbing-supply houses. Two
other sinks, Model 810 and Mode! 820, are available in the
same colors, at the same price. Both have oval basing.
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Why stay home?

For
FREE CATALOG

call ball fvee

1-800-257-7955

Pul medility snd fun in yeur iile
with this sew gloctric 3-wholer,
Sa saty 1o hasdis — you control
an, o, forward, reverss, starting,
sieering, spond und braking with

JUST ONE HANDI

With CYCLE CHAIR, you can go where you CYCLE CHAIR is a very afinrable, complately
wanl, when you want. You won'l be stuck al electric, rear drive Jowheale. II's 3 perfect
Pame; you wan't b dependent on athers. Go to means of getting around fior seneor citizens, the
= and through — the stong, Visit Inends. Make handicapped_of Afwone who reeds afe. reliable
rew friends. Aide with others transportation!

Owners Love CYCLE CHAIR

“1 call it my ‘Freedom Cyclg' — | go where | "1 use il while gandening — he grandchilden

wanl znd when | wanl | no longer have to Iowe I ride along with grandpa

depend on athers.” Faul Fubrman, 67, Basver Springs, PA
Donald Meilde, 57, Miami FL ~Being Nandicappeg since bith prevenied me

_ from nhding a bike o waiking long distances
My eurglogist was 30 pleasd withmy CYCLE Mo with CYCLE CHAIR, | can oo bicycls riding
CHAIR that he wrote a prescrption o my with my sister instead of steying home | can

Insurance Company 10 cover part of its cosL” even beal her up hills because | don'l have to
Ray D. McMullen, 70 Eugene, R~ P*00'  Maria Weigand, 13, Lebanan, NJ
Padded Swivel Chalr with Armrests ————— Singho Waesl Prwar ComMrol with
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Gopher be gone

Here'sa p;uud way to keep gophers
away from wyour plant's roots.
After you dig a hole inthe ground,
line it with l-in. chicken wire
before positioning the plant.
—Alan W. Farrant

Minimize garbage odor

Minimize the odor of garbage
that emanates from a trash can,
Pour lin. of any brand of commer-
cial cat-box filler, such as Kitty
Litter, into the bottom of the
can.—s. Parker

Cotter-key substitute

The next time you must secure a
shaft, nut or other item onto some
piece of machinery, try using a
large safety pin. It is far handier
than a cotter key and will last
longer than several keys, which
must be bent every time they're
used.—Henry E. Leabo




HINTS
FROM READERS

Vinyl gutter corners

THINGS
SLIDE

Join mitered pleces of vinyl gutter, such
as Raingo, with Genova's two-par ce-
ment or any other golven! cement.

W% CERRDE A REGSTERID TRADEWEAN OF URIN CRSSIDE ORPORATON. ANSIRT GT DRd17

Custom corner fits & 135" roof angle.

To make a custom pgutter corner,
miter two pieces of vinyl gutter
and solvent-weld them using
plenty of solvent cement. Join the
pieces and hold them with mask-
ing tape. Then connect the carner

to adjacent guttering with slip- f
joints for a customized fit. N
—J. Frmwley ; ¥
FIRE.

A high-powered rifle blasis
2 hall-inch hole clear through
aMaster lock, and it still holds
tight! A dramatic test of
strength filmed for TV,

There's a Master lock for
most anything worth keeping.
Even special locks for trail-
ers, guns, bikes and skis.

Mow, who makes locks thal
can lake a bealing? Masler
Lock, sure as shootin'

Add several large-size safety pins ML, T h

to your toolbox or workbench. S T ok MaSten
You can wse them to hold wash- ;
ers, rings, nuts and other small
items that have holes. Make sure
that yvou don't overload a pin or it
will become difficult to open and
cloge—Walter E, Burton

Safety pin holds parts

MARCH 1982 83




PM WORKBENCH
PV EXAMINES PRODUCTS AND SERVICES

Water-base enamel paints

=B
-
-1

3

i fam o

g — —

Mew water-base snamel painl has gloss
and hardness which la similar te that of sol-
vent-base oll paint.

A new line of latex, high-gloss enam-
el paints now offer the gloss and
hardness of oil-base products, while
still allowing the easy cleanup of
water-base paints. They can be used
on all interior and exterior surfaces
with adrying time similar to oil-base
paint.

They dry to the touch in just eight
hours, can be recoated the zecond
day and require two days for com-
plete drying. Available in half-pints
($2.42), quarts ($7.03) and gallons
($21.97}) at paint stores, they're man-
ufactured by PPG Industries Inc., 1
Gateway Center, Pittsburgh. Pa.
15222 —S.W.

Quick-setting wall repair

Dents, holes and cracks in drywall,
plaster and masonry (both interior
and exterior) can be easily repaired
with 3M's wall-repair compound. Its
rapid drying time allows painting
shortly after application and elimi-
nates the sagging which is so com-
mon with slow-drying compounds. It

Wall repair compound dries within several
hours, allows quick sanding and painting.

can also be feathered to a zero edge,
thus making it nearly undetectable
after yvou have finished vour paint-
ing.

The product iz sold in half-pints
($2.25), pinta ($3.33), quarts ($4.75)
and gallons ($15.45) at hardware
stores and home centers.

—Rozario Capotosto

Hot stuff

This fast-heating
gun makes it a
snap to soften

and remove broken
tile, Tool comes
with cushioned
stand that
lets you
rest tool
an floor
while it's
an. This
freas both hands
tar work, when neaded,

At some time or other, every serious
do-it-yourselfer has a need for a
flameless heater. Such a tool can be
used to strip paint and varnish, soft-
en floor tiles—or to warm high-pres-
sure plastic laminetes for bendingto
a radius. The model No. 499 Heat
Gun from Master Appliance Corp.,
2420 18th St., Racine, Wis. 53403, has
a die-cast aluminum houszing, high-
speed universal motor, three-way
switch and a heavy-duty 8-ft.-long
cord,

The gun performed well on a
recent floor installation and a cahi-
net laminating job, thus earning a
permanent spot in my workshop. It
costs $87.50 at hardware stores and
home centers.—H W.

All washed up

The biggest gain from putting liquid
spap, rather than bar soap on your
sink iz that you eliminate the messy
soap dish immediately. This prod-
uet, manufactured by Minnetonka
Inc., Box 1A. Minnetonka, Minn.
55343, is sold at supermarkets and
home centers in two sizes— 10! and

Liquid soap, avail-
able In 10%- and
16v-0unce contain-
ers with pump dis-
pensers, eliminates

sloppy soap dish.

16%: ounces—for 31,80 and §2.90,
respectively.

The plastic bottles are equipped
with handy pump-type dispensers,
and the heavy-duty soap is neither
harsh nor gritty. It's absolutely per-
fect for an end-of-shop-session
cleanup.—H.W,

A wetter way

The Liquid Hoe provides a novel and
convenient way to control weeds.
Just fill its handle with herbicide
and touch the tool’s wick to the plant
leaves or weeds yvou want killed.
There iz no apray drift or splashing
that can damage neighboring
plants.

Herbicide applicator Is of PYC plastic.
Weed klller flows from 50-in.-long hollow
handle Inte 10-in.-wide wick at basa.

It's available from Tate Equip-
ment Inec., 624 Ithaca Rd.. Horse-
heads, N.Y. 14845, for $24.50 post-
paid. Included are complete direc-
tions on using and mixing herhi-
cides.—Rozario Capotosto

i p'ol:l'vi coma Bcross a new product with
some special fealtures, /el us know aboul
Write to PM Workbench, Fopular Mechan-
ics, 224 Waal ETth St Mew York, NY 10018
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There the lowest.
Everywhere the lowest.

Who's really the lowest?

Al these different braneds of
clgarettes, each claiming fo
be the lowest in tar.

Just who are you supposed
to belleve?

Well, we say, why should a
tar-conscious smoker have o
prut up with this kind of
confustan?

Why should you have fo do
research in order 1o find ow I

2D Fher

you can frust the “lowest " tar
claims of your cigaremne?
So we've done the research

Jor you. We've assembled the tar

level numbers of all the leading
cigarettes that say they're the
lowest.

20 Closs A Cigorenas

And the resulis are right
here in the chari below = which
can light up the situation before
youl light up another cigarette.

See for yourself whai’s
whai, (And what isn't.)

Numbers dond lie.

And they prove there's only
one Low ™ brand-
MNeowee

NUMBERS DON'T LIE.
NO CIGARETTE, IN ANY SIZE,
IS LOWER IN TAR THAN NOW.

BOSwm. | 855505 | 100 5wm! 100555

NOW | O.0dmg| Img |O.0Img 2mg

efwd IR | Ll 1P

| ramsenan |
CARLTON |0.0Img| Img' | Img 5myg

-

I | Lema fhan
| CAMBRIDGE | 0.1mg

Img — 4mg

BARCLAY | lmg | lmg

Lot T 10T

Box 100

Jowest

All tar ngrrues a8 g per ciganetie by F TC method, except T o0t asterished ™)
which I8 & per cigareoe by F T Repory May ‘81

The lowest in tar of all brands.

Warming  The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health

BOX, BOX 100's: Less than 0.01 my, “tar”, 0,001 mg. nicoting,

SOFT PACK 85's FILTER, MENTHOL: 1 mg. “tar”, 0.1 mg. nicotine,
SOFT PACY 100's FILTER, MENTHOL: 2 mg. "1ar”, 0.2 ma, nicoting,
. pat cigaretta by FTC method.



EQUIPMENT AND
TRAINING NO OTHER

SGHOOL GAN MATCH!

NTS HOME TRAINING INVITES YOU T0 ———
EXPLORE MICROCOMPUTERS, DIGITAL
SYSTEMS AND MORE WITH
STATE-OF THE-ART EQUIPMENT YOU
ASSEMBLE AND KEEP!

When it comes to electronics home study, no
school matches the training you get from NTS.

For example, we offer you three
different programs in the booming
microprocessor field. And each includes
one of today’s sophisticated microcomputer
models for you to assemble and keep.

You not only learn to troubleshoot these
remarkable instruments, you learn to
program them to do what you want. It's the
perfect »_ opportunity

for you to learn BASIC high
level language programming and
assembly language programming.
It's also important to note that our
microcomputers are not home-made
training devices. They are production model
micro-systems, identical to many you'll
encounter in the field. We believe this
makes your training a lot more exciting
and relevant.

m\_

Master Course in
Microcomputers includes the NTS/HEATH
H-89 Microcomputer (#1 above). It

features floppy disk storage, “smart” video
terminal, two Z80 microprocessors, 16K
RAM memory expandable to 48K. HDOS
included.

The NTS/Rockwell AIM 65 Microcom-

puter (#2) is included in our Microprocessor

echnology Course. It's a single board
unit featuring an on-board 20
column alphanumeric printer
with 20 character display. This
6502-based unit also has 4K
RAM memory, expandable, 8K
monitor ROM and 8K advanced
BASIC interpreter on ROM.

And in NTS’s Master Course in
Efectromcs and Industrial Technology,
ynu’il work with the NTS/KIM- I
Microcomputer (#3}. This unit features a 6
digit LED display with an on-board 24 key
hexadecimal calculator-type keyboard. It's a
6502-based microcomputer with 1K of
RAM memory, expandable.




HOME ENTERTAINMENT
ELECTRONICS
NTS has many
different elec-
tronics pro- |
grams to choose
from. One of our
most popular
is Color TV
Servicing—and it's nowonder. You build and
keep an NTS/HEATH 25 inch (diagonal)
digital color TV as part of your training.
Choose Communications and you'll train on
an NTS/HEATH 2-meter FM transceiver that
you'll also build and keep.

And becausewe're NTS, we include an
array of state-of-the-art test equipment—
including digital multimeter—with most of
these programs.

Samusated TV Rocapton

AUTO MECHANICS Few technical fields
can offer the challenges and opportunities
that the auto industry can. To train for it
with NTS, you'll utilize “shop-tested”
instruction plus an impressive array of
professional equipment, including a solid-
state automotive oscilloscope. You'll learn
engine diagnosis, motor overhaul,
transmissions and much, much more,

essential industries in the world. Learn
servicing of commercial, industrial and
residential heating and cooling equipment.
Your course includes such equipment as a
hermetic unit analyzer, leak detector and
charging-testing-purging manifold set.

HOME APPLIANCES. Here's an excellent
full or part time opportunity with real
potential. Saves you money on your own
repairs, too! Course covers repair and
servicing of washers, dryers, ranges and
small appliances. Ynur equipment will
include NTS's amazing circuit trainer plus a
multimeter for testing purposes.

For 75 years, NTS has provided quality
home training for thousands of students
around the world. We look forward to
helping you, too, develop important new
skills the proven NTS way.

Take advantage of this opportunity
now. Send the coupon today for a free color
catalog in the field(s) of your choice.

NATI

X5

TECHNPCAL - TRADE TRAMENG B NEE Ly - ma ]
Raanhient arnd Hoeme-Bludy Soh

4000 50. FIGUERDA 8T. LOS ANGELES. Bl\. o0y

--ﬁ.*--------------------.ﬁ--------1

i NATIONAL TECHNICAL SCHOOLS Dept 201-032

| 4000 South Figueroa Street, Los Angeles, CA 90037

NO OBLIGATION. NO SALESMAN WILL CALL n

1

1

} Please send FREE color catalog on course checked below -

! [ MicroComputersiMicroProcessors [ Color TV Servicing 3

1 [ Communications Electronics [] Auto Mechanics [

i [] Digital Electronics [] Air Conditioning 1

! [ Industrial Technology [] Home Appliances |

E Namsa Age E

: Address :

W, e E Apt. City i

AIR CONDITIONING/HEATING Equip ' Staty Zip '
r ities i f the m [] Check if interested in G.1. information.

yourself for opportunities in one of the most « O Firossisaddby Lpeilnnossh TN :

l Los Angeles. :
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AMC future cars

Like Ford’s Escort and Chrysler's K,
AMC's Renault-designed, trans-
verse-engine, front-wheel-drive
small ear (entering production in
Kenosha, Wis., this summer for a
September introduction, possibly as
the Rennult American) will be the
basis for several models to come,
including a slightly larger Concord
replacement scheduled for the mid-
'80s,

These cars will lean heavily on
Renault power train pieces, mean-
ing that AMC's coming 2.5-liter,
four-evlinder engine is planned for
use exclusively in future rear-drive
cars and Jeep vehicles.

On a recent trip to France, we
drove the European versjon of this
car, known there as the REenault 9,
and found it a boxy but attractive
small sedan with pood pep, ride, han-
dling and interior packaging. If U.S.
emissions gear doesn't rob too much
of the power, it should be a winner
here, as well.

We drove both the 1200-cc and
1400-cc versions of the 9 and they
were both surprizingly equal in per-
formance. The engines in both con-
figurations use the bottom end of
the current Rb engine, but the top
end has been changed to allow bet-
ter breathing and more efficient
combustion control.

The handling is also quite pood
and is an excellent middle ground
between the traditionally soft and
billowy French suspensions and the
firmer, more precise suspensions of
German cars. [n that sense, the 9
feels like the offspring of a mating
between an R5 and a Rabbit—and
that certainly isn't a bad combina-
tion at all.

One unigque feature is the Mono-
trace seal pedestal. This lets the
seat move fore and aft and also
allows it to be rocked to adjust the
seat-bottom angle. The seat runners
are very close together, saving a lot
of space, and give rear-seat passen-
gers a good amount of room for their
feet. It's an excellent engineering
solution to an age-old problem—the
kind that makes you wonder why no
one ever thought of it before.

We alzo drove a Fuego sport coupe
{arriving here next month), turbo-
charged and diesel versions of the 18
{18i here) and a 30 sedan (Renault's
largest car) equipped with a turbo-
charged diesel. All were impressive,
especially the turbo 18, significant

Tha front-wheel-drive Renault 8 will b2 bullt by AMC In Kanosha, Wis., using tooling from

French sutomaker. Car has yet to be named; it is set for September introduction.

since its l.6-liter blown engine will
power a U.S. Fuepo Turbo. The 18
diesel is also U.5.-bound, beginning
in June,

Renault iz No. 1 in auto sales in
Europe, and currently the only man.
ufacturer worldwide offering turbo-
charging on both gas and diesel
engines in passenger cars. Certainly
the French connection is & godsend
for AMC, which plans to offer Re-
nault-built diesels in all its future
cars and Jeeps,

Look alzo for downsized and much
lighter Jeeps in about a year—not
only Cls, but also new Cherokees
and Wagoneers that should achieve
as much as 25 mpg in the EPA city
test with the new 2.5-liter Four and
more efficient drive trains.

'83 Corvette

Detroit =pies have unearthed =n
wealth of details on the long-
awaited 1983 Corvette,

First, as we've reported here be-
fore, the shape is less curvy and “vo-
luptuous,” more wedge-shaped and
highly aerodynamic, but styling re-
tains a strong Corvette flavor, This
means twin air intakes in the low
nose, four round taillamps and a
subtle, integrated spoiler in back.

Pop-up headlamp units remain,
but each houses one large, rectangu-
lar lamp instead of twin round ones.
There's a gas strut-supported glass
hatch for access to a much more use-
ful rear cargo area, and a full-width,
removable “"Targa" roof panel re-
places the old T-hatches. Word is
that the entire nose section tilts for-
ward for service (remember Tri-
umph's Spitfire?).

Inside, the new Corvette at long
last gets properly contoured, reclin-
ing bucket seats, with six-way power

adjusters and, probably, the '82 Ca-
maro's multiadjustable buckets as
options. The instrument panel lights
up like a8 video game with LED
graphic and digital gauges through-
out.

The all-new chassis features tradi-
tional upper and lower A-arms, but a
very untraditional fiberglazs-rein-
forced plastic transverse leaf spring
in front; four trailing links, a trans-
verse link and another plastic leafin
back. Extenzive use of lightweight
materials includes aluminum hubs,
suspension links, A-arms, disc brake
calipers (front and rear) and rack-
and-pinion steering.

The engine is a refined version of
thia year's 200-hp, 5.7-liter V8 with
dual electronic throttle-body fuel in-
Jjectors on a cross-ram (Chevy calls it
Croszfire) manifold. But unlike thiz
vear, 4 new Doug Nash-designed
four-speed manual transmission
with electronically-controlled over-
drive will be standard, automatic
optional.

Wheelbase is 96 inches, down two
from the current 98, base curb
weight is around the 3,000-pound

mark, and speculation is that the
{Flease huin 1o page 62)
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J-passenger seating,

standard.

Swing-out
side vent
windows,
standard.

Steel-belted
radial tires,
standard.

Tinted glass,
standard.

14.8 gallon tuel tank
tor long range:

562 EP'A estimated
highway miles.

Intermittent
windshield wipers,
standard.

S-speed

overdrive transmission,

standard.

Its hard to believe this is the

lowest-priced truck sold in America.

1982 Mazda B2000 Sundowner

5895

You can believe it. The
Mazda B2000 Sundowner is
today’s lowest-priced truck.
Yet it comes with an astound-
ing number of standard fea-
tures, including a 5-s
and steel-belted radials.

Not one of these features
is available on Toyota’s or
Datsun’s lowest-priced truck,
each of which costs hundreds
more,

Just one look inside the
cab and you'll see more of
the Mazda B"lm": exceptional

Slapatyrmmes & mggrsied e
tolke . Manilat iy ot ihealer

I|."r| oo e TR Somi il s Sihorbbed. Aihisa
vitrichrs i specitie boatutes may vty " ®

value. There you'll find a
three-passenger seat detailed
in textured vinyl. New instru-
mentation with electronic
check panel. And handsome-
ly trimmed door panels com-
Slete with armrests.
You can aisa behe'.t, this

truck is built to haul a heavy {
payload —1400 pounds of it.
Even so, its 2-litre, 4-cylinder
engine delivers outstanding
fuel economy.

3827

g EST s

. If you still
find itall a
little hard to
btl]t:"» e, We l:‘lvlte you to visit
your Mazda dealer for a
close-up look at the
B2000 Sundowner.

Seeing is believing.

ma“Zioa
The more you look,
the more Vou hke




DETROIT LISTENING POST
(Comfinued from page 60/

new car should do 0 to 60 in seven
seconds or less while returning
EPA-rated economy of near 20 mpg.
Look for a $20,000-plus price tag.

Delays, delays, delays

It takes money—a lot of it—to devel-
op new vehicles and put them into
production. But, as long as sales are
sluggish, Detroit's cash-flow prob-
lems will continue to force delays in
getting important new products to
market. This iz why GM says it may

take an additional two years to com-
plete its $40 billion dewnsizing pro-
gram that would have replaced its
large, rear-drive B-cars with small-
er, more fuel-efficient fwd family
cars by 1984,

Apparently, the all-new, high-
tech, fwd luxury C-cars are still on
schedule. They'll supersede the Olds
98, Buick Electra and Cadillac de-
Ville in spring "83, but the old rear-
drive B-cars (Impala/Caprice, 88, Le-
Sabre) and G-cars (Chevy Malibu
and Monte Carlo, Pontiac Bonne-
ville Model G and Grand Prix, Olds
Cutlass and Cutlass Supreme and

GiveYour
Working Hand

TheHelp
It Deserves

CHANNELLOCK INC. = Meadville, Pennaybanka 16335
Mzl The Rest O The Family. Send For Our Free Calsiog
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Buick Eegal) will be around at least
another two or three years. The G
wagons, however, will be dropped
next year when wagon versions of
the new fwd A.cars (Celebrity, 6000,
Cutlass Ciera, Century} are intro-
duced.

Unfortunately, the ancient and
outelaszed (but cheap) subcompact
T-cars (Chevette, T1000) will not be
replaced until "88 or even "87 as GM
continues to concentrate on the mid-
to-upper market and ignores the
bottom. Along these lines, there may
be stretched A-cars by "84 or "85 if
demand seems strong enough.

A decision on whether or not to
“go" with the eagerly anticipated
mid-engine Pontiac sports (whoops,
“economy"') Pcar should come some-
time next month. Word is that design
and engineering work are well
along, and it all depends on how sol-
vent the company is come spring. We
can only hope—and emphasize
again how important this exciting
little beauty is to the youthful new
image Pontiac is trying to achieve.
Are you listening, GM?

More delays
Woe is us, and them, for Chrysler has
delayed its turbocharged sport

coupes {Porsche-looking competi-
tors for Camaro, Firebird, Mustang,
Capri, SBupra, 200-8X, et. al.) and its
wonderful minivan, both fwd K-
bazed, for about six months. With
luck and a more healthy market,
these important new entries should
hit the showrooms in fall 1983 and
early 1984, respectively. Introduc-
tion of fwd personal luxury (Cordo-
ba/Mirada replacements) scheduled
for spring 1984 is now uncertain.
And Ford has put off its downsized,
fwd LTD/Marquiz replacements
originally scheduled for mid-1985 to
at least the '86 model yvear.

More convertibles

With Chrysler now on the market
with its LeBaron and Dodge 400 con-
vertibles, with Ford hoping to
launch a soft-top Mustang in time
for this summer's good weather and
GM's Buick Div. rushing a Riviera
ragtop into production, both Chevro-
let and Pontiac are taking a pood,
hard look at the apparently revived
interest in open-air cars.

Both had convertible J-cars on dis-
play at early-winter auto shows to
gauge public reaction, and Chevy
distributed photos of the top-down
Cavalier to the press—emphasizing
that it was an idea car only, and that
there are no immediate plans to
produce it for sale. Except for some
really ugly wheel covers trying to
look like expensive alloy wheels, it
looks pretty gpood, too! b2



“Itcomesto
grips with almost
any condition.

Rain, mud, sun or snow. Wrangler
All-Season Radial helps you drive through
almost any weather.

Its tread and construction give

you the traction characteristics of
a mud-snow tire.

The fact is, Goodyear
Wrangler Radials were devel-
oped and proved in off-road
racing. Through deep mud and

sand, over sharp rocks.

And, unlike some tires of
its type, Wrangler Radial has
a tread computer-designed for

quiet highway driving.
Wrangler Radial also has steel-belted
construction. With the greater strength,
fatter footprint, longer tread life,
and slithly better fuel economy
of radials over bias-ply tires.
So put your truck on the
radial that comes to grips with
almost any condition. The all-
season tire that’s identical to
the one we race.
Goodyear’s all-season,
all-terrain, all-position
Wrangler Radial.

GOODFYEAR

NOWVATION




PM OWNERS REPORT: MAXIMA
{Continued from page 37}

owners express their full opinions,

First, then, here are the opinions
of a 36-year-old Florida orthodon-
tist. “We shopped around,” he says,
“and [ still feel that the Maxima
sedan is the greatest possible small
luxury sedan available for a family
of five. | particularly like the car's
styling, its comfort, roominess, and
six-eylinder power. Then, too, it's a
bargain when you compare it with
some of the German models like
BMW and the little Mercedes., We
also own a 1979 Datsun 280ZX 2+2,
and both these cars show good qual-
ity ingide and out. The only problem
I've encountered with the Maxima
in 12,000 miles is a loose ground wire
that caused a fuel-injector malfune-
tion."

Next, we come to the comments of
an lowa college administrator, aged
47, “The things that sold me on the
car were a combination of styling,
the fact that the Maxima comes fully
loaded, Datsun's reputation as the

Y
\-I

Even without & hat on, talligsh drivers com-
plained about not enough headroom.

manufacturer of good cars, and a
very attractive price.

“] do my own zervicing.” he con-
tinues, “and have had the car back
to the dealer only once in 12,300
miles. That was to stop a vibration in
the windshield trim. I found service
excellent, and the car seems very
well put together. Yet it haz more
plastic than I like, and the trunk car-
pet is chintzy.

“In terms of praise,” he goes on, 1
especially like the Maxima's styling.
It's the sharpest looking four-door
around. Performance and handling
come next. The car has excellent
road-holding characteristics. Of
things Datsun might do differently
to improve the car: move the ash-
tray out from under the air outlet;
also the cruize control switch is
inconvenient—too low. But I'd have

64  POPULAR MECHANICS

The Maxima is the kind of car that makes me
lose all objactivity. Sa, 'l tell you up front that
| think this car is just flal terrific. Bul, I'm not
alone in that sentiment. The owners we sur-
veyed said the same thing and so doas any-
body who spends five minutes with the car.

From its four-wheel dise brakes o its cloth
headliner the car justexudes quality, There's
not & scraw missing, not a panel out of place
not a hint of overspray_ Slip behind the wheal
and you're met by a wonderfully complax, but
well-orchestrated, array of instruments, dials,
buttons, and switches. Al first, it looks a linle
overwhelming, but you'll figure things out
quickly encugh.

Fire up the 2.4 liter, luel-injected Six, grab
firsl gear and let the lorgue pull you into tral-
fic. It's no ball of fire off the line, 120 hp push-
ing 2,800 pounds, tut It steps out briskly,
thanks to well-spaced gear ratios in the five-

What the Cimarron should have been

spasd manual box. And once you're rolling,
just listen to the quiet. And if you gel bored
with thal, crank up the standard equipmeant
brain-biaster sterec and surround yoursalf
with non-distoried decibeis.

And whan the traffic thins out and the road
gets twisty, this luxury car can gel down 1o
busingss. Il doesn't have the lthe responses
of an Audi or Scirocco, but won'l throw you
any surprises. either. You'll feel the Emits soon
enough to take the necessary actions.

For the price, the Maxima is one of the bas!
bargains around. i has sat the standard for
downsized luxury motoring, something the
Cimarron cant hope to claim, and at a price
the Cimarron can’l hope to beal.

A bad batch of rear-view mirrors and minor
fusi-materng problems notwithstanding, the
Maxima has created an enviable raputation
for itself,—T.A

no hesitation buying another Maxi-
ma; | love mine."

Now from a Texas airline pilot,
aged 39. "l needed an economical
station wagon and was able toturn a
good deal on the Maxima. The air-
conditioner didn't work when [ got
the car, and it was very difficult to
start when the engine was cold—the
fuel-injection system was set Loo
lean [25.3 percent of our respondents
mentioned hard starting of a cold
enginel. The dealer behaved very
courteously, though, and remedied
both problems immediately.

“l find the Maxima a very well
designed car,” the pilot states, “and
the only lapse in quality is a delam-
ination of the outside rear-view mir-
rors [owners reported lots of bad
mirrors; moeisture apparently pgets
between the silvering and the glass
and separates the twol. 1'd like a dif-
ferent ratio for intermediate range
in the automatic transmission and
perhaps also a different axle ratio to
give this wagon more punch off the
line. Otherwise, though, it handles
and rides well, iz very roomy and
comfortable, fairly economical, styl-
ish looking, and has good stereo and
ventilating systems. ['m sold on this
Datsun.”

A 35-year-old Virginia army offi-
cer: "The Maxima is absolutely the
best car I've ever owned. I'd like to
buy American, but | couldn't find
anything with the quality, appear-
ance, standard equipment and value
for the money.

“Even =0, thiz officer goes on,
“the radioc went cut and took five
months to replace. Also, the mirrors
turned funny colors and cracked.
But overall quality is excellent.”

Mow from a Rhode Island purchas-
ing manager: "'l bought my Maxima
becauze a friend kept telling me
about the 85,000 trouble-free miles
he'd racked up on hiz 1977 Datsun

&10; also because your West Coast
editor had given the 1982 model such
a good writeup in Popular Mechan-
ies, Both were right. In 22,100 miles,
I've vet to return to the dealer for
more than routine service, The Max-
ima condd use more horsepower,
though, and more headroom.”

A 4b-year-old Louisiana vice pres-
ident told us: "I'd owned a 280ZX,
which became too small, vet | liked
the car and the service | was getting
from my Datsun dealer, zo | bought
this Maxima and now have 14,000
miles on it. No problems so far. Qual-
ity and workmanship are excellent
when compared with American
cars."

The Z.4-ifter. fuelinjected Six s capable
of pumping out 120 hp at 5200 rpm.

These comments from a New York
dress manufacturer, aged 44; [ had
the big EMW before this and hated
it. Nothing but trouble—constantly
had mechanical difficulties. So 1
took the Maxima for a test drive and
loved it—liked the looks and feel.
The ride iz great, handling excellent,
gadgets practical, acceleration is
fine, and l've had no problems
except with the airconditioner com-
pressor, which broke.”

A 35-vear-old Ohio police detec-
tive: "It's the most car for the mon-
ev. All those options on an American

(Plaase lurn {0 page B4}
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Now...an Extravaganza of quali

w American-made products at local
hardware/home center stores!

VISE-GRIR Locking Pliers

- _

HOBBYCRAFTER
Biack & Dockor o

Leaves hands free ta do lightweaight
projects, painting, cratta and soldaring.

8" vise jaws opan to 3", Pivots, swivals
and tilts. Holds irregular and wedge
shapes. Vinyl or matal jaw [
covers and alligator s;.-;ﬁ‘ |
clips --*&ﬁﬁ*[
BUY NOWI

Includas FREE
14-piece X-ACTO"
DOUBLE KNIFE SET

_r-‘"#-'\ _tl
=\

S:-KrooLs wReENCH OR

SOCKET SET

piece 5-K Socket Setand
wou get an B-piece 5-K
Magnetic Screwdriver
Set FREE!

$1495 vaLuE =

NENRT]

FREE 5-K MAGNETIC SCREWDRIVER SET

Melric or Standard. Mow,

purchase a 7-piace S-K
wranch sat or an 11-

.__‘ = -‘

Black & Decker: Circular Saw |

‘When you buy the 2-HP Black &
Decker 7" circular saw, with
ball-bearing construction, we'll
send you a Black & Decker
Elactric Stapler FREE on proof
of purchasa.

FREE ELECTRIC STAPLER

Save now!
\ 10" straight jaw
. pliers are qreat
for clamping.
twisting and
pulling.

E*N,- . Save also on
W0\ 7" curved jaw
) pliers with wire
. cutter. Both
. . adjust easily to
pliers action.

VISE-GRIP*
the Original Locking Pliers.

Buy a Luﬂﬂlf

measuri
and get a

tape
REE
6' Tape.

s

It's free when you buy one
of the most popular Lufkin
Economy Tapes: %" by 16'
& %" or 1" by 25" tapes

Buyaw

soldering iron and
get FREE soldering
accessories.

High-guality Soldering
Iron Kit comes with FREE
accessories. Durable and

dapandable.

Oxygen Tote Torch™ Kit with

A FRE

Safety Goggles. For all

those jobs around the house, vard and

garage, get the BernzrOmatic
Tote Torch™ Kit. Mow with
FREE Safety Goggles.

$gos

VALUE

FREE SAFETY GOGGLES
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Finding a better way to do it is part of any workworker's fun.
Here are a half-dozen super ideas that have worked for others.

Jointer blade
sharpening jig

This jig consists of two parts—the
base clamped to the saw table and
the sliding blade holder. Dimensions
are for a Sears 10-in. table saw with
%% ¥ ¥-in. miter slots on %-in. centers,

MATERIALS LIST—SHARPENING JIG
Mo,  Size snd description (uss)
BASE

Yeda = 157 akedl rod

Va o« Ve = F steal bar
10-32 = 17 i machine strew
Va-20 = 12" hexhead maching Screw
SLIDING BLADE HOLDER
¥ w § = T phywood

i = 3" = T gluminum angle
V=4 T wood ohve

g = Ly on 4147 sieel Bar
Ja"a « V& siesl of brass nod
120 nut

20 ¥ F thraaded mod
Y20 ® 1% fin machine Sthew

e L

T0-24 Tearnd
10-24 = 1" th maching SCrew
o [Ed clodnd)
¥hain = 58 stowl rod (ocabor pin)

vozgrac—za="m ocoesx §

LV A= RS I i

sharpening |ig blade
t In position with nuts.

Holder, lying on hts back, shows blade in
position, secured with clamps, ready to be
sharpened. Use only one grinding wheel
with jig for consistent results.

&6 POPULAR MECHANICS

and 6%-in. jointer blades that are %%
in. thick.

Dirill the holes in the base rods and
bars carefully to form a parallelo-
gram. This assures alignment of the
two round rods even if they're not
exactly sguare with the bars. The
spacing of the bars should be %« in.
less than the center-to-center spac-
ing of the two miter slots in the saw
table, Clamp the base into the miter
slots with serew D. Cut the head of
thiz serew to a thickness of Y in. and
chamfer it to prevent “traveling."”
Use a thin open-end wrench to tight-
en the screw,

The exact dimensions of the
clamping clips aren't critical, but
choose steel strips that resist bow-
ing, yet are pliable enough to be bant
into a “C". The long leg should he
longer than the short leg by the
thickness of the jointer blade plus
the depth of the saw slot. Be sure
holes for the Teenuts are located so
the blade seats on the locator pins
without contacting the screws.

Before grinding, check that the
wheel just touches both ends of the
blade. If not, file one of the locator
pins till it does.—Walter N. F'ritts

11162 VI 5L0T

SCREW D DETAIL

1/4-20 THREAD {3 PLACES)

o 1] ]
ane || ) -
pia. | D ] b
wote | 1) |
-” " L'_
ahg"
CLAMPING-
CLIF DETAIL
1/4-20 THREADS
CHAMFER
L
ey SPACE BARS B 116" LESS
|LH: ikt THAN CENTER-T(-CENTER

SPACING OF MITER-GALGE SLOTS |
--.._“

COUNTERSINKG FOR
FHECREWS

10:32 THREAD
4 PLACESI

-
DRILL AND COUNTERSING

FOR MO, 10 FH SCREW
13 PLACES)

GRINDING

JIG-ASSEMBLY VIEW




Get into the hooming field
of solar technology.

Now NRI's Home
Study Course in
Air Conditioning,
Refri on, and

Includes

Prepare yourself for a
whole new career in one of the
fastest growing fields around.
As energy needs continue to
grow and energy sources be-
come scarcer, the demand for
skilled technicians will soar
NRI can get vou started in this
opportunity area, and you
learn at home in your spare
time, tailoring your training to
your need with a choice of NRI's
Basic or Master Courses.

Includes Professional
Vacuum Pump and Tools
NRI training is practical train-
ing. Along with “bite-size" lessons in
theary and practice, you get practical
bench training. NRI's Master Course
includes professional tools. . .a sys-
tem analyzer, leak detector, tubing
and joint tools, and more. Plus dem-
onstration units that graphically
bring principles to life for easy under-

standing. You even get a top-quality
professional vacuum pump for trouble-
shooting experiments and use on
the job.

onal Post-
Ggﬂm Training
at York Institute
- Graduates of the Master
Course are eligible for a concen-
o« trated week of resident training
at the famous York Institute at
no extra charge for tuition or
/ training materials. Here, you'll

/" work on advanced industrial

equipment under the guidance
of expert instructors. Only NRI
/' includes this opportunity.

& Send for Free

Catalog, No Salesman
Will Call

Use the postage-paid card
to send for NRI's free catalog
showing all the equipment and
describing the complete course.
Over a million students have trained
at home the NRI way. You can, too.
If card has been removed, write to
the address below.

Or check card for other growing fields

Small Engine Repair

There's plenty of opporiunity for the
man who can service pewer mowers, garden
tractors, chain saws, outboands, mopeds and
other small engines. Training includes pro-
fessional tools and an actual 5 HP engine
you keep, plus optional residence training
al the Tecumseh Factory Service School
al no extra charge.

Electrical Appliance Servicing

Good appliance people are hard to
find. NRI trains you for your own full- or
part-time busiriess fixing everything from
refrigerators 1o toasiers. Includes profiessional
tooks and instruments.

Auto Repair and Servicing
A good mechanic can work just about
anyplace he wants. NR trains you at home
from headlight 1o taillizht with pro tols

inciuded. Approved by Richard Petty, NRI
automotive consultant.

Building Construction

Save up to 50% building your own
home, et a better job, or even starnt your own
contracting business. Covers everything from
foundations o rafters with practical projects
emphasizing energy-efficient construction.

NRI Schools
H MeGraw-Hill Continuing
| Education Center
e—‘ g 3039 Wisconsin Avenue
.
H

Washington, [LC. 20016
We'll give you tomorrow,



6 WOODWORKING SECRETS FROM MASTER CRAFTSMEN

(Conunyed from page 66)

Hexagonal
mortising ‘chisel’

Hexagonal bolt heads set flush into
a piece of woodwork add the profes-
sional “touch.”" But cutting close-fit-
ting hexagonal mortises is painstak-
ing and time consuming.

You can simplify the task by mak-
ing a hexagonal mortising chisel.
Grind a six-point wrench soeket to a
sharp edge on the outzide, parallel
to each of the six flats, as shown
hare.

To make a mortise, counterbore
the bolt hole in the work to & depth
equal to the thickness of the bolt
head, and with a diameter equal to
the distance across the chisel. Put a
bolt through the socket chisel and
the hole. Install the nut and washer
below, then line up the chisel with
gides tangent all around to the coun-
terbore hole. Finger-tighten the
nut, then tighten by wrench, making
about 2% turns per “4-in. of bite.

The socket should be a bit amaller
than the bolt head. For example: 10-
mm socket for a ¥ie-in. bolt head; Y-
in. zocket for a Ve-in. bolt head and so
on.—David W, Carnell

Countersink hole (left) Is chiseled easlly 10
hex shape on the right for & proper fil

Use locking pllers to hold the socket head
while grinding i to & hexagonal shape.

Close-up view of completed socket showa

that grinding must bring perimeter down to
a fine adge In middls of sach side.

This is a typical setup for drilling at angles.
Plywood under the workpiece is scrap. A
handscrew holds the assembly together,

Drilling angled holes

If you don't have a fully equipped
drill press with a tilting table, try
this technique for drilling at an-
gles,

Uszing a fairly sophisticated ecaleu-
lator with triponometric functions,
we computed the chart shown below.
The formulais based on the relation-
ship of the lengths of two legs of a
right triangle and the angle the

longer leg forms with the hypote-
nuse, Study photos to see how this
relationship is used in the setup.
Square up a ¥-in. plece of plywood
about 12 in. on each side. Choose one
side as the “working edge,” and from
this edge, measure a distance equal
tothe angle you want to bore, as giv-
en in the table on this page. At this
point, use a carpenter's sguare to
scribe a line across the board

You may verify the angle of the workplece
and the bit with a T-bevel and protractor.
Once verified, you can pencil in lines corre-
sponding to frequently drilled angles.

0 POPULAR MECHANICS

TABLE OF
COMPUTED ANGLES AND DISTANCES
Degreas Distance (inchas) Equivalents
5 BST g
8 T4 This
7 811 Tl
] 534 L)
9 474 4
10 425 4%
1 285 L LT
12 A53 31Ty
13 325 ala
14 am 3
15 280 25
16 262 25
17 245 2o
18 21 25
19 218 Py
20 206 Plhe
21 185 ELU™
22 186 L LT
23 177 190y
24 168 1'%
25 161 1305
26 154 1345
el 147 1485
28 141 1124,
24 135 Vi
30 1.30 15%%

perfectly parallel to the work-
ing edge of the base piece.
Along this line, placea 14 as
shown in the photos. Asal %
4is actually ¥-in. thick, thisis
the measurement used to
compute the values given in
the table. Now, any work-
plece clamped acrosa the
working edge of the base
piece and the near edge of the
124 will be at the angle of the
hele vou wish to bore. Be-
cause you're working with
angles, a handserew is almost
necessary for clamping your
workpiece to the drill-press
table and angle assembly,
You can also slip a plece of
scrap wood under your work-
piece to avoid boring into
yvour angle assembly.—Kath-
feen Mingl

(Pigase Ao io page PR




V6 POWER WITH
THE MILEAGE RATINGS

OF ATOYOTA 4.

The new-size Chevy $-10s avail-
able 2.8 Liter V6. High gquality
and powernwith an economy plus
gas mileage ratings even a
A-cylir der B2 Tovola pickupwith a
S-speed iransmssion doesn | beat

FEDERAL CALIFORNIA

34 [24] 34 (23]

Use estimated MPG lor com
parsons Your mileage may ditfer
depending on speed, distance
weather Mileage will be less in
heavy city tratfic Actual highway
mileage lower

Some Chevrolet trucks are
equipped with engmes produced
by other GM divisions, subsichanes
or athiliated companies worldwide
See vour dealer tor details

More leg room than any full-size

pickup. More leg and head room
than a Toyvola or Datsun pickup

With the available V6. S-10 has
Iwice the towing power of the
imports. The optional V6 and
cptional Heavy-Duty Towing
Package let a properly equipped
Chewvy S-10 haul up to 4.000 Ibs

including trailer and cargo. What's
more. a8 Heavy-Duty Payload
Option lets tough Chewy S-10with
V& haul bigger pavloads than
many full-size pickups

5-10's newest domestic competi-
tion doesn't offer a V6. And
neither do the imports

THERE'S NEVER BEEN
A TRUCK LIKE IT BEFORE.

- =

/ CHEVY TRUCKS
uq(" -

CHEVY IS THE POWER
IN TRUCKS.

C

-
1]
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ALL OUTDOORS

Proving grounds for gear

You'd never spot them if you didn't
know where to look. There are no
gigns, no arrows or billboards, but
constructed along a channel behind
the tropical resort of Fort Meyers
Beach, Fla., are neat waterfront
buildings, docks, heists, and lines of
boatz on cradlezs where endurance
testing for Sears, Roebuck's outdoor
productz go on every day of the
vear.

The mammoth company isn't try-
ing to be especially secretive. Unlike
the outhoard motor makers with
their hidden research and develop-

Unmarked but active, Sears’ Florida test
center checks gear in tropic conditions.
ment centers where each tries to
outsmart the competition, Sears
isn't hiding away itz newest prod-
ucts. But with a crew of engineers
recording nonstop data on the sun-
light, heat, humidity, salt spray and
immersion that destroy outdoor
equipment, plus continuous perfor-
manee trials offshore and on, this
test base isn't set up for tourists,
Yet visitors would be amazed at
the ends Sears goes to find out how
and when and why a product will
qguit and fall apart. And this Florida
facility is just a small branch of their
main test center near Sears’ head-
quarters in Chicago. "When some-
thing may be performing in the
destructive climate of the tropics,”

Ted Williams, baseball and fishing great,
grips test rod In famous batting stance.

are axamined after axtensive running tests.

Fort Meyers test manager Bob Wil-
liams, points out, “it gets sent down
here.”

The something may be a fishing
rod or reel, a Gamefisher boat or
trailer, a bicycle, go-cart, moped,
lawn mower, boat cover, tackle box,
outhoard gas or electric motor, Die-
Hard deep-cyvele battery, marine
hardware, mini-bike, above-ground
swimming pool or a solar hot-water
heater for it. Less obvious items are
washing machines that run con-
stantly on corrosive sub-surface
water. And then there are 20,000
samples of exterior and marine
paint that are analvzed regularly
for chalking, flaking, chipping and
fading.

Sears has two good reasons to

0 =

Will hull float upright when swamped as
required? Test-tank sinking gives prool.

safepuard its repuatation for quality,
the engineers admit. One iz that cus-
tomers become loyal when they get
more than their money's worth in
performance and dependability. The
other is that Sears sells in great
quantity, stands behind its prod-
uects, and couldn't afford the service
costs if boats or bicyeles, fishing
reels or life jackets came flooding
back to be fixed. And indoors and
out, operating safely is a very basic
requirement.

As aresult, gasoline outhoards are
randomly selected and then sent out
for 150 to 200 hours of starting, stop-

ping, idling, trolling, mid-range and
full-throttle running. Gamefisher
1.75- and 3-hp models get special
testing of their new centrifugal au-
tomatic clutch that allows moving
from start and idle speeds to run-
ning forward by increasing the
throttle without any need to shift
gears, Electric motors get a 100-
hour workout mounted in a center
well of a 14-foot skiff that mounts
linear and force gauges to measure
the true thrust at various voltage
levels. Sears has found the demand
is for an electric with twist-grip
tiller throttle, rather than a foot
control.

Laboratory machines check the
durability and operation of fishing
rezl gears and the critical smooth-
ness of their drags, but the true test
comes in the powerful hands of base-
ball and fishing perfectionist Ted
Williams. For over 20 years, he has
been design consultant and field
tester of outdoor equipment for
Sears, with help from top year-
arcund fishing guides he has =elect-
ed in the Florida Keys. The reputa-
tion Sears fishing tackle has earned
is the result.

Some test results have been un-
usual. The tropic engineers discov-
ered that a back-vard swimming
pool, erected on a base of sand and
lined with plastic, could have jungle
grass piercing through the plastic
and growing in the bottom water of
the pool in several days. Heavy vinyl
now cures that problem. And the
grestest test for vour boat? Strain
gauges mounted all over a hull
proved that the worst beating oc-
eurs ashore, as the eraft bounces
down the highway on an improperly
fitted and adjusted trailer. Now
trailers, and all other products sold,
have benefited from tests before
they reach the market.

Recently Sears has also intro-
duced “flip books™ at local stores to
show the suitable tackle and gear
that ean be selected to mateh region-
al conditions afloat and afield. M

7¢  POPULAR MECHANICS




A Job Important Enough To Become

. ;A Career Is Part

¥ &
e
T, =
e :
3T L
TR
UETR \
=211 )
swe § j. |
ﬂ‘:.; 1] AL
—n : ....
!F . ™~ 2
i i T \
2Y %)
" 5
("

Most guys.gothrough job after
job before they finally land one
they can build into a career.
In today’'s high-tech Navy, vou
can start with a job important
enough to become a carcer.
Learning a valuable career
skill is an important part of vour
Navy Adventure. And it starts
when you choose the kind of
job or technical training that's
right for vou. The Navy
offers training 1n fields hke
electronics, computers.

aviation mechanics —over 6i)

re

career areas in all.

Then the Navy gives vou
the training and experience vou
need to master the carecr 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-joh
experience can give vou a level
of technical skill and profes-
sionalism second to none.

Becoming the best at the
job vou want to do s important
to vour future, and impaortant
to the Navy, Because today's

Of The Navy Adventure.

¢
£ F

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

And the modern Navy pavs
vou like the skilled professional
vou are. You'll earn over 8550
a month. right away, with
special pav 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
4 career

Navy. It’s Not Just A Job, It’s An Adventure.
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CAPSULE REPORTS ON NEW AUTO PRODUCTS

Electric fan

Engine-driven cooling fans are go-
ing the way of the dinosaur. Virtual-
ly every new front-wheel-drive car
onthe market comes with an electric
fan, activated by a thermostatic zen-
SOT.

Hayden Inc. now has a kit that
will retrofit the more efficient elee-
tric fan to yvour beli-driven fan sys-
tem.

Engine performance and fuel

Electric fan replaces belt-driven fan; i re-
duces engine drag and boosts mileage.

economy should improve due to the
reduced drag placed on the engine.
Pricez range from §104 to 3122,
depending upon applications. For
more information contact Hayden
Inc., 1531 Pomona Rd., Corona, Calif.
91720.—M. L.

Fast drain
Remote oil-drain pumps have been
common on boat engines for years.
Only recently has a system for auto-
mobiles been introduced.

DeviTec's Qwik-Drain syatem uses

Remote slsctric pump draina tha engine
crankcase with the simple push of a button.

a drain-pan fitting (which replaces
your drain plug), an electric pump
and intake and discharge hoses.
Once the system is bolted in, all you
do to change oil is press the button
on the pump. Qil and sludge is
pumped from the oilpan and out the
discharge hose.

Prices range from $66 to £78 from
DeviTec Research Inc., East 5805
Sharp, Spokane, Wash. 99206,

—Ralph deMasi

Qil absorber

0il drips in the driveway are easily
dealt with thanks to Mechanic's
Brand 04l Absorber.

Besides keeping oil puddles under
control, this sprinkle-it-on and
sweep-it-up product has other
houszehold uses,

The manufacturer claims the
product will absorb spills from car-
pets, serve as liner for the bottom of
garbage cans and also pet as a soil
conditioner.

SPGB TR
b Warnog op wemr mrd

of the nuisance of dripping grease and oil.

The five-pound bag | tested cost
21.50 at my local auto-parts store.
Now if I'd only get the leaky trans-
mission in my van fixed, [ wouldn't
have to worry about oil puddles.
—Joel Breauwlt

Foam filler

If you've got & rust hole to fill, Poly-
cel 300is the fastest and neatest way
to do it.

Just spray it in, wait for it to
expand and harden, then trim, sand
and finigh it. I've also uszed it to insu-

late, soundproof and eliminate vi-
brations in hollow body panels; it
works really well in those applica-
tions.

The cost is $9.95 for a 14-0z. can,
and it's available at most auto-

Spray-on foam expands and hardens to
fill in rust holes and it insulates, as well.

parts stores. To obtain additional
information, contact W. R. Grace
& Co., 62 Whittemore Ave., Cam-
bridge, Mass, 02140,

—T.A.

Z-clocks
Datsun Z-car owners don't have
much reason to complain about their
cars—except maybe for the factory-
supplied clocks. Those clocks have
been known to fail with surprising
regularity.

Now there's a replacement clock

clock fits In Z-car's clock
housing, looks like original equipment.

that's specifically engineered to fit
in a Z-car's clock housing and looks
like original equipment. It features
LCD readout, quartz timing,
elapsed time and date.

The price is $69.95, plus $2.50 han-
dling charge, from Z-Time, Box
22559, San Diego, Calif. 92122,

—Joel Breault
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8 WOODWORKING SECRETS FROM MASTER CRAFTSMEN _(Cantinved rom page 70,
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Thesa drop-leaf tables keep work safely supported when sawing large boards alone.

Drop-leaf tables

Woodworkers spend a lot of time
working alone in their shops. For
many, such solitude iz part of the
enjoyment of shopwork. Being
alone, however, is often a disadvan-
tage when using power tools, Safety
precautions require that you main-
tain as much free space around a
power tool in operation as possible,
In addition, workpieces must always
be supported adequately,

The drop-leaf tables shown here
are accessories to my radial-arm
saw which help solve the problem of
working alone. Not only do these

tables support long workpieces, but
their drop-leaf design allows me to
use the spaces adjacent to the saw
for storage when the saw iz not in
use,

The tables are easy to build (see
the drawing at right). The only crit-
ical consideration is clearance left
by the support far the table hinge
knuekle on the underneath side, if
you need it. To obtain clearance, just
drop the support and its hinge down
on the wall-mounted support. Then
add a furring strip in the middle of
the underneath side of the table—
where it will contact the support.

—Rosario Capotosto

When not In use, return tables to vertical

poaition against wall; use the spaces flank-
ing saw to store moblle power tools.
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‘WITH ROUTER

Tumn this handsome vase from glued-up
blocks using technigues explained here.
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Turning squares

Here's a technigue for gluing up
wood to get a continuous checker-
board pattern. Select two types of
wood with similar hardnesses (we
used mahogany and poplar), Edge-
glue three strips of stock. The width
of each should be equal to one-half
the thickness of the desired turning

blank. Set your radial-arm saw to 45°
and make miter cuts to get diagonal
strips of the same width.

When all the angled strips are cut,
reset the saw to 90° to make right-
angle cuts, Cut each strip into two
sgquares (or whatever your key di-
mension is). Do this by aligning the
joint line between the light and dark

Please bum 1o a3,

Make 45" cuts acrosa edge-g

Usa a stop to malntain the ldentical width In
the diagonally cut pleces so that there will
be equal squareness In sach one.

luad stock.



6 WOODWORKING SECRETS
(Contnued from page T6)

wood tothe kerf in the fence. Always
make the cut in the waste area,
When all the two-color squares are
cut, stack them carefully into four
columns, Make sure that the colora
alternate at the hub. Identify pieces
by numbers and letters. One slip in
gluing can ruin the project.—John
Opfer Jr. and Rogario Capotosto

Continue stacking the squares, alternating
each square In relation to the one below.
Before gluing, you may want to number
each squareé 10 avold confuslion.

Grinder/sander

This handy shop and household
grinder is easy to make, although it
requires some welding. A glance at
the drawing below will tell
you that you probably al-
ready have most of the odds
and ends you'll need to putit
together,

A hinge-mountsd motor
supplies the belt tension,
The motor may be Y, Yior %
hp with motor direction to
carry the abrasive belt
down through the tabletop.
Crown-turn the idler pul-
leys Y in. higher at center
than at the edges. The drive
pulley may be epoxied or
otherwise fastened to the
motar shaft.

Obtain  the flattened
ghape of the belt-tracking
device (A) by pressingitina
heavy-duty vise. Use a scrap
section of Y-in. pipe inside
as a pressing guide. Use a ¥i-
in. wing bolt threaded

through this section to bear
against pipe Cl ard provide

sensitive and positive belt tracking.
It will track the belt precisely over
the platen or to either side. Thus,
different sections of the belt may be

{Plegse furn o page 166

Sharpen table-saw blades, kitchen cutlery, scissors,
rotary mower blades and many other cutting instru-
menta with this abrasive balt grinder.
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PM OWNERS REPORT: MAXIMA
(Continyed fram page 64)

car would cost thousands more.
Workmanship and past experience
with Datsuns were major factors in
my decision to buy the Maxima."
By way of contrast and balance,
an Arizona retiree doesn't think all
that much of his car. “Quality is bet-
ter than meost U.S. cars, but the
Maxima needs better rear shocks.

I replaced the shocks, which helped
some. The carshould also give better
gas mileage. It's not what's adver-
tised. I'm getting 2225 mpg and am
disappointed. The osutside mirrors
have been replaced three times—
the silvering keeps separating from
the glass.

*“What I do like are the sensor pan-
el on the dashboard, the voice that
reminds me to turn off the lights and
take my keys, the tape deck, remote

rear washer/defroster and the de-
layed inside lights.”

And finally, a 35-year-old hotel
administrator from North Carolina:
“The only complaint I can think of—
and I have to try hard—is that the
speedometer seems to be about 7
mph fast at 60 mph. Other than that,
though, the dealer's a doll and the
car's comfortable, spacious, good on
gas and easy to handle. All that for
an amazingly reasonable price. Who

My car bottomed out over bumps, soc  levers for hatch and fuel door, the can ask for more?” my

SUMMARY OF 1981 DATSUN 810 MAXIMA OWNERS REPORTS®
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Get the hold that leaves hair
feeling as soft and natural as it looks.

The Dry Look® gives you more than a great look.

It leaves your hair feeling soft and natural, toc — not too stiff,
The Dry Look in pump spray o aerosol — with a formula that's
right for your hair. Get The Dry Lock. ..and don't be a stiffl

© Tha Gillete Compory, 1981
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PM's Whatsit

You'll note here Mr. Charles Force, from the small Cornish
coastal town of Trancreek, England, astride his own creation,
which is complete save for the tires. Can you divine what the
six-ton apparatus is all about? If not, turn the page.

PM follow-up:
Rocks and radioactivity

In a Movember 1980 PM article (What Everyone Should Know About
Radiation, page 90) that put radiation hazards into perspective, ter-
restrial background radiation—from radioactive elements in rocks,
50il, water, and so forth—was shown to account for 57 millrems of
human exposure per year, about 28 percent of the total dose we
receive from all sources. Much of this is attributable to radon gas,
a naturally radioactive element usually associated with rocks like
granite.

Unusually high concentrations of radon have been recorded on
both coasts, in Maine and California, with interesting results.

At the Universtiy of Southern California. Dr. Charles Sammis is
literally squeezing rocks in hydraulic presses to attempt 1o judge
the effectiveness of radon release as a true earthquake precursor
—a tool for accurate short-term prediction. It's long been suspected
that radon is a warning signal of impending earthquake, and its
high concentrations have been noted in soil and ground water test-
ing sites spanning two-thirds the length of California

A continent away. high concentrations of radon were found in up
to 20 percent of wells studied in several locations by a University
of Maine civil engineering protessor, This prompted Or, Jerry Lowry
to submit a report to the state government detailing ways radon
can be removed from well water. Radon can be transmitted through
water pipes into the home, affecting air quality, says Lowry.

A commercial water-softening unit with the normal resin replaced
with granular activated carbon (GAC method) will remove BOpercent
or more of radon from water passed through it. according to tests
funded by the Environmental Protection Agency. On a higher cost
scale, a diffused aeration process in which clean air bubbles strip
the gas from water in a tank is even more effective, but requires
a compressor and more extensive installation,

Barreling right along

Maving full, 450-pound oil drums around
is nobody's idea of fun, but here's an
interesting aid. The circular steel frame
is fitted with three nylon casters, each
near a built-in jacking point: a special
handle rotates the jacking block 90°
and lifts the drum off the ground, ready
to be wheeled away. Manufacturer is
Tecalemit Garage Equipment Co. Ltd.,

Roborough Plymouth, Devon PL6 7BW,
England. Unit is called the Portadrum.

MARCH 1982 g5



Charlie calls it his “underwater motor-
car,” and he plans to go off and hunt
treasure in it, hence the automatic digger
on the front end. The float device pro-
truding on top takes up to 200 feet of
intake/exhaust (it's diesel-powered) hose
to the surface; underwater endurance is
up to 48 hours. Its main attribute? Under-
water, it only weighs 1.5 tons.

Head to head

If you're driving on Interstate 10 near Palm Springs, Calif.,
you'd better be ready for this: Two wind machines are squared
off in & mighty trial. The propeller type is 191 feet tall and
hits a peak output of 3,000 kw of electricity in a 40-mph wind.
Ita rival, a Darrieus rotor, stands 123 feet high and puts out
500 kw in 35-mph winds. It's estimated that the larger
machine could produce electricity to serve as many as 1,000
residences.

The trouble with transistors

Nearly 20 years ago, the first Telstar satellite went
into orbit and promptly began to malfunction as
though its semiconductor components were wearing
out. Bell Labs scientists eventually figured out that
the satellite was being affected by the Van Allen Belt,
an intense band of high-energy particles trapped in
thEI Earth's magnetic field at a height of 600 to 40,000
miles.

The satellite's transistors were actually being done
in by radiation.

Since then, further research has shown that semi-
conductor materials can be both temporarily and per-
manently damaged by many kinds of radiation—
gamma rays, Xrays and even the cosmic radiation
that bombards us constantly Recent studies by Dt
Mayrant Simons at North Carolina's Research Triangle
Institute have indicated that both gallium arsenide and
silicon dioxide can be altered by radiation. The former

86  POPULAR MECHANICS

is a promising new semiconductor material; the latter
is often found as an insulator in microcircuitry.

Among the implications: worldwide data-processing
chaos as the result of a large-scale release of nuclear
radiation, whether intentional or accidental. Newer,
more extensive integrated circuits are becoming in-
creasingly vulnerable to damage from a single sub-
atomic particle.

“If it were hit in just the right way,” says Simons,
“a memory cell of a very large-scale integrated array
could have its stored data bit altered by a single high-
energy particle.”

Research continues into both the cataclysmic impli-
cations and possible shortfalls in the useful life of
semiconductor devices exposed to plain, everyday
radiation. Meanwhile, if you've saved an old tube radio
around the house somewhere, that's the one to put
in your fallout shelter
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How to
drinki
from

by George Campbell

"‘ Here is an economical solution for
people all over thé country who are
/" alarmed by tHe deteriorating
quality oftheir domestic water.

up — EVAPQRATION FANS

r\ n
{ ™ 3 INSULATION IE” BEAD OF
| anmnii — / CLEAR 5iLICONE
i . : ||GHA~.'n [ . | / DRIPS WATER
hiz solar still, operating on the % i N /INTO TROUGH
simple principles of evaporation FLOAT TANK || A -

and condensation, will remove alf fla— sTILL
impurities from about one gallon of
water a day.

Tap water enters the float-con-
trolled supply tank, then flows to the
evaporation panz. The sun heats the
water to 150°F. or more. The result-
ing water vapor condenses on the
glass top of the still, Aows down the
glass, then drips off a bead of sili-
cone (see drawing) into a collecting
trough. From there it goes to the
storage tank, where it is aerated to
counter the fat taste of distilled
water. The process iz automatic and
needs little maintenance,

Build the still box firzt. It should
face south and receive full sun. Ifit's
necessary to mount the unit an the
sloped surface of the roof, cut the
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— KITCHEN CEILING

CQUTLET LINE FROM STILL
]

(EILICOME SEALANT

ettt ’ BETWEEN

back end (CC} 21 in. high and the =TLOS INSULATED 2-GALLON CONTAINER j
front (HB) 6 in. high, plus whatever p kel '
is required so that the pan supports || SR 77 ,
will be level, " AlR UM \ |

Bore holes for the supply and :I‘ Py ‘«.\— oy E—
return lines in the plywood botlom TIMER || ~ AiA GTONE .
(AAL Also bore two l-in-dia, weep OVERF LOW f

: ; Q : |I DRAIN TO

holes, one at each end. Sereen these ] S ... i /
to keep out insects. (| . OUTSIDE J

Next, build the frame for the still's I = ey \
lid and a platform for the supply l= l‘____--EAEPNET K e
tank. Prime all wood components ( COLOMATE R SUPPLY
with top-quality wood primer, then [ VALYE FOR SINK \
apply two coats of high-gquality exte- i .

PP ,JH 1 }. ¥ wALVE FOR FEED TOSTILL, \

nase tutn T page 156 || INSTALL ON TEE |

Heat from sun evaporates water from pans 'l KITCHEN Iy

in still. Yapor then condenses on glass top,
fiows down incline and s collected.
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Take advantage of this special offer on
Popular Mechanics’ famous Master
Guides.

The POPULAR MECHANICS
MASTER SHOP GUIDE has helped
hundreds of thousands of do-it-
vourselfers solve workshop problems,
We think it is one of the most important
tools you'll ever buy.

The Shop Guide lays out everything
you need to know, graphically and
ready-to-use. All aboul nails, screws,
bolts, wall fasteners, drills, abrasives,
lumber, plywood, gypsum, adhesives,
paneling. shop math, stair construction,
masonry, wood finishing, plumbing, pipe
fittings, electrical work, gutters,

concrete, remodeling measurements plus
a built-in ruler, protractor, 45" triangle
and compass.

The perfect companion to the Shop
Guide is the POPULAR MECHANICS
MASTER HOME CARE GUIDE, The
Home Care Guide will enable you to
tackle common home repair jobs like an
expert. You'll be able to patch wall
cracks, paint your house or apartment,
hang wallpaper, hang drapery rods, hang
a door and install a lockset. repair
scratches in furniture and much more.
The Guide also instructs you on methods
of saving energy 1o help cut your fuel bills.

By using the coupan that appears on
this page you can order both Guides for

Posprular Mo hanbes. in 2 publication of Mears Magarmes, & Division of THE HEARST OORPOSATHIM

= L o Wl fasiengr

-

$7.95 postpaid. You'll save $2.95 off the
regular price. ORDER NOW! They also
make greal gifts,

e —— e — —

3
| PM MASTER GUIDE OFFER, Dept. 382

| Box 1014, Radio City Station 1
| New York, N.Y, 1010] |
:mr Pleasc send me the POPULAR MECHANICS |

MASTER GUIDES that [ bave indicated below: |
l_Sﬂl;!-]ul’hi:lthujdﬁul:S?.'}ﬁp:rwl S.__I
I_Hnmt Care Guidefs) only at $5.45 I

per Ouide —r

| —3hop Guide{s) only 6t 35 45 per Guide —j
| TOTAL AMOUNT REMITTED L W
| Mame |
IAddfm =
j Cliny — Tip |
|Make check or money order payable 1o Popular |
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PM LOOIS AT
A SUPER PLANER AT HOME WORKSHOP PRICE

RC-33 planer from Rockwell surfaces stock
up to 59 x 13 inches. And it's portable,

rying out the newest tools is the

fun part of my job. Thus, when
the chance to work with Rockwell's
RC-33 planer came along, | jumped
at the opportunity.

There are several important
points about this tool that make it
particularly worthwhile:

M Capacity: The planer can accept
wood stock almost 6 in. thick by a full
13 in, wide.

B Weight: Since it's less than 300
pounds, the tool is portable. Custom
builders, for example, can haul the
planer to remote job sites, because
two men can heft it

M Price: Though it cuts with a
tenacity similar to that of the heavy-
weight I ordinarily use in my shop,
this beauty is reasonably priced at
under §1,500,

Admittedly, thizs tool—and that
price—are not for the once-in-a-
while woodworker. But serious
woodworking hobbyists, eraftamen
and builders will recognize that a
big-job planer, with Rockwell guali-
ty, iz a buy at that price.

The big news is that this tool fea-
tures a table that stays put. Unlike
its predecessors, when you turn the
elevation crank on the RC-33, the

Elevation crank is in extremely handy loca-
tion for quick depth-ci-cut changes. The
scale (arrow) gives both mefric and Inch
readings. Unlike its predecessors, this
planer features a fixed table.

Once you've positioned the cutterhead for
correct depth of cut, head is locked in posi-
tlon uaing this control knob.

head, containing in-and-out feed
rollers and cutter knives, moves up
or down while the table remains sta-
tionary.

What ] like about this feature is
that you can keep a roller table at a
constant height to support long
workpieces as they leave the table,
No¢ more raising or lowering the
table each time the depth of cut is
changed on the planer,

I didn"t perform any clinical tests
with the planer: I'm not interested
in how much stock ¢an be removed in
a given time period. What counts is
how the tool performs under job
conditions—in this case, building

On-off switch faces oparator; 's in full
view and easy to reach throughout cutting.

PM projects in my workshop. The
tool was used under the same set of
circumstances that PM readers
would use it.

What does matter is that the tool
always removed the exact amount of
material that I wanted planed. And
because of the tool’s a!:ilit;r to
remove & scant amount, it's even
possible to feed in a Va-in.-thick piece
of stock and plane off an infinitesi-
mal amount.

Though 1 didn't clock the tool, it
did perform these tasks in a hurry.
In fact, the planer works almost as
fast when set to remove the maxi-
mum amount of stock (% in.) as it
does for minimal cuts.

Though ruggedly built with cast-
iron construction, the tool handles
as easily as if it were a lightweight.
That's because the cutterhead and

You wiil need an outlet with this configure-
tion In order to power the tool. The 2-hp-
motor model requires 230 volts.

feed rolls raise and lower on four col-
umns. As you turn the elevating
handle, it turns four screws, one
inside each column. Each revolution
of the handwheel equals .155 in.

An extra you might want to buy is
the steel stand (No. 50-315) shown.
It's priced at $62.40. Not shown, but
also handy, are the shavings hood
for use with a dust-collection system
($89) and the retractable casters
($48.85).—Harry Wicks, Home and
Shop Editor

SPECIFICATIONS—PLANER

bipdel: RC-33 13-n. plarner

Miotoe: 2-hg, 230y, mingle-phase (3-hp, 220-240 hree-phase
alsg avalabie)

Capscity: 5.9 in. thick Iy 13 i wade

Depth of cut 344 in, maxmuem

of unbumed siock: 10 in, menimum

Cuttarhamd: 3 Knives, 2 95, dia.; 4 500 rpm; 13,500 culs per
minuie

Faed molls (in and oul feed); 2-n. dia., solid

Tabig: 27 in. wide by 27 in_ deap by 26 In. high

Weighl: 260 Ibs., Modsl 22-650. 795 bs . Modes 224851, 22-
655

Price: §1,500

Availabiity: Al Rockwsll distnbulons

Mamdaciurer Flocskwed international, Fower Tool Dee, 400
Moirih Lamington Ave., Piftsburgh, Pa. 16208
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NOW! AT THE GREATEST NAME IN HARDWARE.*

S-K TOOLS
T-piece wrench set, stand-
1 ard or metric, or 11- piece %"

| $29.99,

-------

FREE magnelic screw- 3'——'3
. driver set included
| (§14.95 value).
S wseome
ole lor i Lets Swith ¢ [aws
(A weld, braze, cut'and Sﬂll:hl'm . and wl:E cutter: 10" Straight Jaw
\ a:m;rﬁrﬁmmym nlmwg‘iaiﬂlg$ Save §2.92.
A" ', BTWR, B10R.
A\ $34.94.0.25000 4
FREE welders' gogples ' : g

included ($6.95 value). LUFKIN .
162 %" Power Tape Hule. Positive
lock holds. blade firmly Save £2.26.

. #8316 GA
w2554 " mole—-$766
b (#8325 GA)
25'x1" iule-59.88
{8425 G4
FREE 6’ poe wea

| e %ﬂ lug).

BLACK & DECKER

2 HP, 7" circular saw. Ball bearing constroction with
mmmmmm Save §20.23.

$54.76 75

= 4 FREE Black & Decker #9700 eleciric
staple gun included. {mmoum
proof of purchase sent to Black & Decker.)

ﬁi_d.

NEXT TO THE MAN WHO OWNS THE STORE, =
SER V’!’mn IT'S THE GREATEST NAME IN HARDWARE. [l

. (W] SEE YOUR YELLOW PAGES FOR THE DEALER NEAREST YQU,  SAtEENDS
4T R4ATICIRATING OE4( EER
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How to improve
your pickup’s mileage

ill the back of a pickup truck with leaves raked off the

lawn, and drive to the town dump. If it’s more than a
couple of miles away, you won't have to unlead when you
get there, because the box will have been scrubbed clean
by the swirling of the air as vou drive along. Logically,
you'd fipure that this swirling air must be creating aero-
dynamie drag at the same time it's depositing leaves all
over the neighbors' vards. As we found out from some
careful testing, that's an understatement.

In point of fact, the open bed of a pickup truck iz about as
unstreamlined as it's possible to be. What happens is.this:
The air flows up and over the hood and eab with just as
good laminar adhesion as on any car. But once past the
cab, there's nothing to which the air can cleave. So it
begins to tumble and swirl. By the time it reaches the
tailgate, it simply backs up like water behind a dam. It
takes a lot of horsepower—and therefore, gasoline—to

Driving with an empty bed Is simllar to towing a parachule behind
you. it causes alr drag and robs your car of good mileage.

With a tonneau cover, mileage Improved by 8 percenl. Howewver,
there's still some turbulence present behind the cab.

With a cap installed, the mileage improved by 13 percent. The air
fiows smoothly over the entlre vehicle, thereby reducing drag.

12  POPULAR MECHANICS

force that air over the spillway. How much gasoline?
Well, we wanted to find out for ourselves, so we
started with a 1981 Isuzu pickup, long-wheelbase
with a 7.5-foot bed,. Other than fat tires, which lower
the mileage slightly from stock, the running gear is
just the way Isuzu built it. At a constant 60 mph,
with an open, empty bed, our test pickup averaged
precisely 25.70 mpg.

The first step was to install a tonneau cover. Now
most pickup tonneaus anap onto studs screwed into
the bodywork. The snaps rust, the holes in the truck
rust and the tonneau—hecause the snaps are spaced
every foot or so along the edges—oventually rips
around the snaps. It also tends to sag, because fasten-
ers every foot aren't close enough to pull it taut,

One solution is a tonneau made by Bestop (Box 318,
Boulder, Colo. 80308). Their idea iz absurdly simple.
Instead of snaps, they use Velcro strips the full
length of each side and across the back, which attach
to Velero on the underside of the tonneau cover. The
self-sticking Velero installz in a second along the
edge of the bed, and can be removed without damage
ta the paint. It holds the tonneau down firmly along
every inch of edge, can't rust or rip and releases with
a gentle tug.

The Bestop tonneau is held across the front edge of
an aluminum extrusion which needs three screws to
hold it down, but that's still better than the dozens of
holes required by the conventional tonneau. There
are also two buckle straps. so the nylon-reinforced
tonneau can be neatly rolled up and stored behind
the cab, along the front edge of the bed.

Fitted with the Bestop tonneau cover, our Isuzu
averaged an even 28.0 mpg at a constant 60 mph.
That's an improvement of 2.3 mpg, or B.95 percent.
Bestop asks $89.95 for the tonneau on our Longbed,
and $84.95 for a Shortbed. If you drive 10,000 miles
per year in a truck which is as economical as our
Isuzu, you'd save 32 gallons of gas each year by
installing a tonneau. And if vou're paying £1.50 per
gallon, you'd pay for the Longbhed version in two
years, the Shortbed version in 21 months.

We can't come up with a reason not toinstall a Bes-
top tonneau. The initial price is low, and it pays for
itself in less than 20,000 miles of driving. It keeps
anything in your pickup bed dry and hidden from
prying eyes, yvet it rolls up out of the way in a jiffy. It
seems to be pretly durable, and an occasional squirt-
ing with Armorall is enough to make it shine.

Simply keeping the airflow from backing up behind
the tailgate was enough to improve fuel economy 9
percent, but the airflow was still tumbling and swirl-
ing behind the cab, To really improve laminar adhe-
gion all the way to the end of the vehicle for the most
effective streamlining, we decided to see if a eap
would do anything to improve mileage.

But not just any cap. It had to fit as tightly as
poasible behind the cab so that the airflow wouldn't

[Please L to page 104)




WHAT DO YOU
SCORE ON THIS
WOODWORKER’S

TEST?

Find out and get a FREE one-year
woodworking magazine subscription!

The tes! takes only a minute!

Just answer each question, total your
score and enter it on the coupon.
Then fill in your name and address
and send it in to Shopsmith.

For your effort, you'll receive a FREE
one-year subscription {$6.00 value) to
HANDS ONI, the national woodwork-
ing magazine full of how to home
repair articles, project plans and other
helpful lips.

So grab a pen or pancil and gel

started!

Circle A,Bor C for each

'l How much experience have you
had in woodworking, home repair

and/or home maintenance?

Little or no experience

B) Some experience
Quile a bil of experience

Which phrase best describes
your warkshop?

{A) A selection of hand tools and
rtable power tools

B) Atable saw or radial arm saw,

along with hand tools and
rable power tools

fc?} A good selection of sta-

tionary and portable power

lools, along with hand tools
ing, home repair and/or home

Moderately involved
4 buy some kind of woodworking
(B:,: Somewhat likely

(&) | do home repairs and main-
any other way

and a

maintenance

a How involved do you want
maintenance?
Heavily involved
tools within the next year?
Highly likely
(B) | do some woodworki
(C} I'm primarily Interested in line

o bacome with woodwork-
3% Mot very involved

What's the likelihood that you'll
i.ﬁ,} Mot likely

Which best describes you?
tenance only when it can'l be done
variety of home repairs an
craftsmanship woodworking

coupon lo the Shopsmith address
shown below,

Your first issue of HANDS ON! will
arrive soon, And because you're
interested in woodworking, we'll
also send you a complimentary
Information Kit aboul the
Shopsmith MARK V, the
complete home workshop any-
one can use and enjoy.

3 The MARK Vv combines the five
power tools you need most in one
economical, space-saving unit,
Its the tool to start with... the
system you grow with/!

Mail the coupon today!

Shopsmittiinc.

The Home Workshop Company
750 Center Dree
Vandalia, Oho 45377

EShopsmith, Inc 1981

My TestScorels____.

]

I
On Question #5, | circled the |
letter . Please enler my name |
for a FREE c:rnesaar subscrip-
lion 1o HANDS ON!, the na-
tional woodworking magazine
Eﬁ.ﬂﬂ value). And send me a

REE Shopsmith MARK V In-

lormation Kit, including the
helpful booklet "What To Look
For When You Buy Power
Tools.” | understand | am under
no obligation,

|
I

Name

Address

City

Slate

Zip
Send to:
Shopsmith inc.

T Hiomn Woekshop Compay
T80 Carnpr Don
Vancsha Citen 25377

Dept. 35TM |

— — —— —— —— —————— —J

How fo find your score:

It's easy! Give yourself nine points for
each (&) you circled, six for each (B}
and three for each(C). Then enter your
total on the coupor, fill in the special
blank about Question #5 and enter
your name and address. Mail the

\



IMPROVE PICKUP'S MILEAGE
[Contued from page T02)

be disturbed as it went from the cab
roof to the cap roof. It had to follow
the eab contours as closely as possi-
ble, g0 there wouldn't be a wind-
catching edge sticking out on the
sides. It had to have as smooth a sur-
face as possible and be lightweight.

After examining several models,
we decided on a Topper, from Brah-
ma of Texas {601 Parkway Dr,
Grand Prairie, Tex. 75051). Molded
of Rovel-capped ABS, our Longhed
Topper weighs less than 100

pounds—half as much as a compara-
ble fiberglass cap. It fits as tightly
around the cab as possible and has a
pleasantly aerodynamie look. It also
comes with builtin sliding win-
dows—complete with inside bug
screens—and a locking rear liftgate.
All windows are tempered safety
glass, and all hardware is aluminum.,

Perhaps best of all, the Topper is
light enough that two people can
easily lift it on and off the truck. It
rides on a band of self-adhesive foam
weatherstripping, and it can be
clamped or serewed to the bed. For
our extra-long wversion, we used

“We think these are the best
pocket knives ever made.”

y

You might expect the president of Buck Knives to say
that! But Chuck Buck backs it up with very convincing facts
when he talks about his new Mustang (left) and its slightly

smaller brother, the Colt.

"Nobody can match the new non-rusting springs our
engineers created just for this new series” he points out

with obvious pride.

Bolsters are heavier and are made of stainless steel, as
are the liners. Handle inserts are handsome birchwood,
chemically treated for long-lasting natural woodgrain

beauty.

"Best of all" Buck says, "all three blades are hollow-

ground, made of high-chrome, high-carbon steel
that really holds an edge."
The Mustang is 3%" long, closed; the Colt, 34",
Finally, shaking his head, Chuck Buck admits,
"The only way you can appreciate them 1s to
see them, heft them, check their blaces"
Ask your favorite dealer to let you heft these

== two new beauties .. . from Buck, of course!

For free

Knife Know-How
booklet, write
Dept. PM-382,
PO. Box 1267,
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BUCK

El Cajon, CA 820288 Famcus for holding an edge!

three clamps along each side, and
one in the front.

Does the Topper improve fuel
economy? Yes. From our open-bed
baseline of 25.7 mpg, the Isuzu
improved to an impressive 29.15 mpg
with the Topper installed. That's a
gain of 3.45 mpg, or 13.44 percent.
Obviously, the improved laminar ad-
hesion more than offsets the =lightly
increased weight.

Isit worth the expensze? Well, that
depends. If you went out and bought
a camper top just to improve fuel
economy, it would take you guite a
while to get your money back. Our
Brahma, for example, costs $549,
plus 330 for the opera windows and
3456 for the sliding side windows.
That totals $624. Figured against
our driving average of 10,000 miles
per year, you'd save 46 gallons of gas
each year. At $1.60 per gallon, it
would take you exactly nine vears to
pay for a Brahma Topper with the
gas you'd save. Of course, the camp-
er top field is huge and we haven't
tested every top on the market. Pay-
back periods vary on weight, price,
design and mileage improvement.

On the other hand, if vou want a
cap for your truck because of tha
convenience and versatility it offers,
but have been putting it off because
you're afraid it might cut gas mile-
age, it doesn't. A cap definitely will
improve fuel economy, and by a sig-
nificant amount.

Obvicusly, if you can spend less for
the Topper—and Brahmas are wide-
Iy discounted by local dealers—or if
you drive more than the national
average—your payback period will
he correspondingly guicker. And
you'll get hack most of the initial
cost when you sell the truck, in any
case,

The lesson is simple: well-de-
signed tops and tonneau covers are
cost-effective improvements you
can make to a pickup truck.

Of course, many more modifica-
tions can be made to a pickup to
improve mileage. In upcoming is-
sues, the High-Mileage Files will
test the value of water injection sys-
tems, alternate tire and wheel com-
binations, combustion catalysts,
carburetors, manifolds, camshafts
and a host of other devices.

The response to this series has
been tremendous. Unfortunately,
we don't have answers for all yoar
questions. Testing mileage is time-
consuming and right now we're only
equipped to handle one item per
month. Address letters to High-
Mileage Files, Popular Mechanics,
224 West 5Tth 5t., New York, N.Y.
10018, ™

Produced by the PM Auto Dept.
Taxt: Rich Taylor




PM LOOKS AT
A NEW
MULTIPURPOSE
SHOP TOOL

he Super Shop is a well-made

multipurpose tool. Its 15
amp.,, 2%-hp motor produces
speeds from 30 to 7,200 rpm, while
converting normal household
current {a.c.) to direct ecurrent
{d.c.). Direct current—long pre-
ferred in industry—is more effi-
cient. -

With the head and carriapge
mounted on geared ways, the
business end of the machine can
be moved either manually or elee-
trically by means of a small inde-
pendent motor. Changeover is
easier because a fast-acting collet
and draw rod replace the conven-
tional Allen-setscrew method of
securing tools to the arbor.

The machine weighs &00
pounds and costs about £3,000.
For complete information write
to Super Shop, 11000 Hampshire
Ave. 5., Bloomington, Minn.
55438, —David Warren

Head moves easily from vertical to hor-
ixontal because torsion spring in plvot
end counterbalances weight of head.

Multipurpose tool includes table saw,
disc sander, horizontal boring machine,
lathe, shaper, fixed router, drill press.

YOU Can Earn Up To

An
s Hour

ULLLE o
FULLTIME ==

SHARPENING BIISII\IESS!},; b~ 4

No Selling, No Iaventory...Year Round .~
Cash Profits and YOU Set The Hours!

Yes, there's a lot of business waiting
for the man who can sharpen saws, planer
knives, jointer blades, wood chisels, scis-
sors, axez and other garden, shop and
home tools.

Belsaw SHARP-ALL does all these jabs
gquickly with precision and at a big profit
for YOU. You can become Sharpening
Headquarters for carpenters, bullders,
{umber yards, factories, home workshop §
hobbyists. And, you can slart this Money-
Making business for less than $50.

FREE BOOK tells how to start your twi
sparetime business while you are still
working at your regular job. People bring
in their work and pay Casi—over 90¢ of
every dollar you take In is cash profit

Doex The Belsaw FPay?

You BET!

JOIN THESE SUCCESSFUL
EHARP-ALL OPERATORS—

Let Belsaw prove
YOU can do it — On our

wimireor - 3(0-DAY FREE TRIM. OFFER
Wanted ta Retine You risk nothing by sccepting this sifer 1o see how ensily you

Lie S M e S R e e
tall l“ﬂl! on our extiutive 30-Day Fres Trial Offer

QOur Free Book tellis
how to start a profit-
able. lifetime home
sharpening business,
how we help you grow,
how wa’'ll finance you.

BELSAW SHARP-ALL CO.

|oday. No 712M Field Buildi
abligation Kansas City, Mo. 84111

RUSH COUPON TODAY FOR FREE BOOK

Mo obligation . ..

Giwes tull
delails —
Send lor
Your copy

No salesman will call

BELEAW SHARP-ALL CO.
712M Fisld Bulldi
Kansas City, Mo, 84111

Pleasa send my FREE copy of your book
"Lifetime Security” and full details on
your 30-Day Free Trial Offerl

MO

Ia

3] State F a
L i 0 0 &5 2 & 2 B J 0§ & B 0 2 32 9§ |
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Make box for still of exterior-grade ply-
wood. Use resorcinod glue a1 joints. Cut V-
notch (see drawing) to sult roof piich,

DRINKING WATER FROM THE SUN
(Contnued fram page 98/

rior latex enamel. A dark color will
improve efficiency. Be sure no ex-
posed wood remains. Install fiber-
glass insulation after paint is dry.
Give the evaporation pans two
coats of rust-resistant paint—such
as Versaflex or Rust-0-Crylic enam-
els. These are nontoxic and adhere
to galvanized surfaces. Plumb the
system as shown in the drawings. A
handsaw can be used to cut the
trough in half (after assembly).

Usa '4-in. PVC pipa to make feeder lines
from the supply tank to the black evapora-
flon pans. Usa brass drains in the pans.

With help, take the unit up on the
roof and position it where it will
receive full sun, then make final con-
nections.

If it's installed on a8 roof slope,
attach a 2x 4 cleat to the roof at the
lower end of the still. Use lagscrews
in the rafters and spply ample seal-
ant at the holes. Eun braided guy
wires from the sides of the still to
the eave. These will anchor the still,
Install turnbuckles, but do not tight-
en yet.

Run the supply-line tubing to a
convenient water supply and con-

Supply tank, with flost valve (Bobby Valve),
contrals water level in the stlll and is con-
nected to cold-water supply,

nect through a valve, The output
line should not be connected to the
storage tank at this time.

Lay a small piece of screen over
the openings in the evaporation
pans, then spread a layer of black
aguarium gravel over the surface of
the pans. Since the evaporation of
the water will deposit light-colored
minerals in the pans, stir the black
gravel periodieally. This exposes a
new surface and maintains the
still's efficiency.

To prevent the growth of microor-

(Please turn fo page 170)
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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 intact! 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
years 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
you'll 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

PM Imdexes
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!?

Malke Cheek or Honey Orier Papable to Fopular Mechanics

Flease alfow three (o foer seelos for delivery

POPULAR MECHANICS

Box 1014, Radio City Station, New York, NY 10101

Popular Mechanics is & publication of Hearst Magazines, & Division of THE HEARST CORPORATION




e Ariens team of expert outdoor power equipment design engi-
mac m neers were faced with a difficult task. Their mission: to produce a
front-engine riding mower that delivers more than superior lawn
mowing performance. The result; Ariens Yard Tractor. Designed

@ for tough jobs including snow removal, garden tilling, and hauling heavy loads, the
Ariens Yard Tractor is built to tackle almost any mission vou assian it, with ease.
Ariens Yard Tractors deliver a smooth, comforiabie ride. Responsive geared steering
(]

lets you maneuver in and out of tight spaces. All controls are within
convenient reach of the fully adjustable bucket seat. And you'll

admire the remarkably even cut the Yard Tractor gives your lawn.
Ariens has built the Yard Tractor to run dependably for years, Every
design detail is engineered for durability. It's a machine made to lake

on season after season of tough, demanding work.

Your Ariens Yard Tractor may not stand the test of time as long or as beautifully as this

16th century California mission. But with proper care and maintenance, it will go on

performing all of vour lawn, garden. and snow removal missions for years o come.

See vour Ariens dealer and test-ride an Ariens front-engine Yard Tractor today. ‘+

For literature on Ariens Yard Tractors, write; Ariens Company, 855 West Ryan 1 .

Sitreat, Brillion, Wisconsin 54110, ; :
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DETROIT PUTS
MUSCLE BACK in

Z28, Capri RS, Charger 2.2, TC3 Turismo, Regal Turbo:
Performance is back with a vengeance.

by Joe Oldham execurve eoron

he trouble with all of us Americans is that we don't
like to wait around. We're impatient. We want to get
on with it. Now. And we're competitive, too. If we can get
on with it quicker than the next guy, so much the better.
Since Henry Ford dropped the first high-performance
engine into a car in 1903, cars have been a favorite way for
Americans to express impatience. Who hasn’t jammed his
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Despite thelr four-cylinder
engines, neither the

Plymouth TC3 Turlamo nor the
Dodge Charger 2.2 embarrassed
themselves. They couldn't

match the scceleration of |

the V§- and Y8-powered
musclemoblies, but they

woren't slugs either. And,
they showed a couple of the
more powerful machines
the way home on the
handling course.

foot down on the sccelerator ped-
al to get away from a stoplight

just a little bit quicker than the

guy in the next car? And when
you beat him out, you felt pretty
good about it—right? A lot of us
feel that it's our birthright to
beat the next guy away from a
stoplight.

-

Happily, our friends in Detroit
have, over the years, catered to
those baser instinets in us by
supplying machinery capable of
not only beating the guy next to
you away from that stoplight,
but blowing him into the weeds,
as well. In fact, a whole genera-
tion of automobiles—the muscle

CHARGER 2.2




cars of the 1960s—existed for
one reason: to blow the doors off
anyone who came up against you
at a stoplight.

With the combined blitz of the
insurance, safety, emissions and
energy crowd, muscle cars and
performance just about dried up
and went away during the "70s,

There were some vestiges left—
Pontiac’'s Firebird Trans Am
and Chevrolet's Corvette, to
name a couple. But they were
few and far between and the
companies who made them
geemed almost embarrassed to
have them in their showroom
lineup. It was almost antiso-

cial to drive one of these cars.

However, performance-orient-
ed buyers didn’t all go away. In
fact, they held steady. The Trans
Am became the biggest seller in
the Firebird lineup despite the
tripling of gas prices. The Cor-
vette has sold out every vear for
the past decade. Some of the




Muscle cars exist for one reason: to blow the doors off
anyone who comes up against you at a stoplight.

automakers noticed. Chevrolet
brought back a Z28 version of the
Camaro in 1977. Buick introduced a
turbocharged V6 engine in many of
itz car lines. Pontiac added a turbo
to itz Trans Am. And cars like the
Datsun 280ZX Turbo, Mazda RX-T,
and other performance-oriented im-
ports continued to sell in droves.

And now it's 1982 and guess what?
Performance is back. And back big.

Robert D. Lund, General Motors
vice president and general manager
of Chevrolet, perhaps =said it best at
a recent press conference.

“Now that fuel economy is a given,
we're going to start building some
real performance cars again, cars
with excitement, cars with pizazz."

In case you haven't heard, the "82
Camaro will be the pace car at the
Indy 500 this year. And Chevy is
looking for other venues to hype the
performance virtues of its cars, Last
year, Ford cranked up something
called Speecial Vehicle Operations
and imported Michael Kranefuss,
Ford's European racing chief, to run
it. Already, Ford Motorsports is
making its presence felt in many
areas of performance,

Chrysler, despite all its woes, con-
tinues its Direct Connection high-
performance parts program, has al-
ready come up with several real per-
formance packages for its cars and
will have more in the future, Quiet,
stolid Buick has a very active racing

Phil pratos G Protacraihc

parts program going and a couple of
real surprises under the hood for
anyone willing to look past the
velour casket-option interiors of its
cars.

Yes, performance iz back. Which is
good news for anyone who enjoys
driving & car with some real punch
under hiz right foot. Performance
still isn’t up to the tarmac-tearing
levels of the late "60s when vou could
fry rear tires at will. But when was
the last time yvou drove a truly excit-
ing car that could burn rubber off
the line and chirp the tires shifting
into second gear? The cars in this
test all could do that. And if you
don’t think it's a lot of fun to drive
cars like this, then you'd better go
back to that [suzu diesel automatic
yvou've been thinking about.

An added ingredient is tight, re-
sponsive, superb handling—some-
thing almost totally missing from
the '60s muscle cars.

To get a handle on what's being
offered down at your friendly new
car dealerships, we rounded up a
bunch of the new '82 performance
cars and headed out to Milan Drag-
way in Milan, Mich., for a day of tive-
shredding evaluation. The cars we
requested from the manufacturers
were a Chevrolet Z28 Camare, a
Mercury Capri RS 302HO, a Dodge
Charger 2.2, a Plymouth TC3 Turis-
mo, & Buick Regal Turbo Sport
Coupe and a Pontiac Firebird Trans

Am. All but the Trans Am showed
up. And after g day of thoroughly
wringing out all these cars, we can
tell you categorically that the fun is
back in Detroit.

This wasn't a head-to-head test.
We didn't formally pit one car
against another, simply because the
cars are different in concept from
one another and would normally
appeal to different buyers in differ-
ent market segments. For instance,
we can't see someone interestedina
TC3 Turismo also considering a
Buick Regal Turbo. But the thread
of continuity here is that all these
cars are advertised and hyped by
their manufacturers as perfor-
mance cars and, as such, they had to
stand upto our rather rigorous scru-
tiny. And of course, the inevitable
comparisons do crop up.

We've written about the features
of these cars in our new-car reports
in previous issues so we won't repeat
all the details here. What we really
wanted to be able to report was how
quick they are.

Mercury Capri RS 302HO

We haven't formally tested a new
'82 Corvette with its fuel-injected
350 engine as yet. But except for
that one gquestion mark, there's no
doubt that any Capri (or its brother,
the Ford Mustang) equipped with
the new-for-'82 High Output 302
engine is the quickest car made in
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America this year, Acceleration of
thiz car is, in a word, thrilling.
Here's one ear sold in 1982 that real-
ly does have the performance feel of
a 1960s muscle car.

From a dead stop, dropping the
cluteh and flooring the throttle will
produce wheelspin—lots of wheel-
spin. The wheelspin will not stop
until you lift your right foot. At the
same time you are experiencing this
wheelspin, you'll be pinned back in
your bucket seat, vour eyelids
peeled back from the G forces acting
on your body. Some respite comes
when vou slamshift the four-speed
into second gear. But the wheelspin
will be there again if you make the
gear change with any alacrity at all,
And prepare to be pinned back again
as soon as the tires bite. Top end in
this car is just a headlong charge
through the timing lights, with the
engine screaming, the exhaust
blasting, and your adrenaline pump-
ing for all it's worth.

The engine is what makes this car.
It's the same old 302 that has been
around for a generation. But Ford
engineers Larry Kobernik and Dan
Rivard breathed new life into it this
yvear with some new components
that truly make a difference that
vou can feel when you punch it. A
large-capacity dual-snorkeled air
cleaner, a larger 368 cu.-ft-per-
minute two-barrel carb, different
valve-train pieces including a hotter
camshaft with greater lift and dura-
tion, & big hairy free-flow exhaust
gystem, a four-speed stick shift, and
3.08 rear axle ratio complete the HO
package. With these changes, the
engine is rated 157 hp at 4,200 rpm

and 240 ft.-lb. of torque at 2,400
Tpm.

All this hardware translatesinto a
car that will rush vou up to 60 mph
from a standing start in just 7.43
seconds. And that's with a driver
and 225-pound yours truly aboard.
Lop off the heavyweight timekeeper
and yvou should be able to hit 80 in
seven seconds flat. That, sports fans,
is hauling the ashes,

Our standard quarter-mile elock-
ings resulted in & best run of 15.94
seconds elapsed time at 86.70 mph.
The limiting factor on all our accel-
eration runs was not engine power.
It was controlling the wheelspin
that resulted every time we punched
open the throttle, The 195/65R390
Michelin TRX tires (a standard part
of the Capri's RS package) are great
for over-the-road handling, but
didn't prove to be the hot ticket for
traction under hard acceleration.
Once they broke loose, there was
hardly any chance of recovery. With
better gripping tires, we have no
qualms about predicting 15-second-
flat quarter-mile ETs for this car
with no other changes.

The RS package also includes spe-
cial springs, shocks, stabilizer bars,
axle location links to control un-
wanted movement of the rear axle,
and special trim and ornamentation.
This special equipment allowed our
test RS to acquit itself nicely on our
standard 1,000-foot slalom course, a
test designed to give us a good idea
of transient response in a car. A
real-world example of a transient
response might be an emergency
evasive maneuver to avoid a colli-
sion. The Capri blasted through the

gates in 12,61 seconds on one run
and backed it up with a 12.66, Quick,
but not the best time of the day. In
addition, the Capri exhibited quite a
bit of body roll during its transients
while negotiating the pylons. Our
test driver, Detroit Editor Gary Wit-
zenburg, reported that the Capri
tock a lot of work to get it to go that
guickly through the course. He
thought the steering was too slow,
too, which didn't help.

The Capri RS 302HO iz somewhat
of a throwback, a '60s muscle car
taken to a higher level of engineer-
ing development. [t's a guts car with
lote of tactile feel coming through
the zeat at you. Most women won't
like this car. Most men will.

Chevrolet Camaro 228

In last month's issue, we reported
on the Camaro's world-class han-
dling. But how does the Camaro's
hairiest version, the twin crossram,
fuel-injected 305 Z28, perform in a
straight line?

Quite frankly, when we first drove
the car at GM's Desert Proving
Grounds last month in Mesa, Ariz,,
we thought it was a stone.

For a car to look like that, but per-
form rather lethargically, was an
inexcusable error, in our opinion.
Yes, the car could smoke its tires at
will. But once the rear tires bit into
the pavement and the wheelspin
stopped, the car just didn't have
that pin-vou-to-the seat accelera-
tion we thought it would. The reason
was torque—or lack of it, The Cama-
ro's 305-cu.-in. V8, coupled to a 2.94
rear axle ratio, simply did not

[Praaza tufn io page 154)

Buick Regal Sport Coupe was the heaviest. plushest car in our test. it also had the most
powerful ergine under the hood. Despite the flab, the Regal's turbo V6 engine

powered it off the line with tire-frying launches to mid-16-second quarter-mile times.
The Buick was as quick as the Camaro, but not as quick as the Capri. Nothing was.
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e comes the RAF

Four decades after 1t won a war fought in the clouds. Britain's

Royal Air Force clings to the treetops—at over 500 mph

by Edwin Kiester Jr

he plane comes screaming over
the landscape, barely clearing
the treetops and church steeples,
hurtling along at almost 600 mph.
Approaching a wooded ridge, the
pilot rollzs the jet over on itz back
without changing altitude and
skims the ridge upside down. Then,
he banks and parallels the peak a
f{'“’ rf_."!:"t rl'i}rl'l ﬂl’]“’t'}' I'U-I.?'I":H EIT'I.fi T.rl,!‘l-.‘ﬁ.
Sheespscatterin a pasture below and
motorists duck instinetively as the
plane roars over a highway. The
travelers' startled looks melt into
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smiles as they catch sight of the
insignia that for 40 years has sym-
bolized dash and daring—the red,
white and blue bull’s-eve of Great
Britain’s Royal Air Force.

In the darkest days of World War
11, the putnumbered pilots of the
RAF flew into history by holding off
the Nazi bombers in the Battle of
Britain. Today, flving another gen-
eration of planes designed for what
could be a far different kind of war,
the RAF maintains that proud tra-
dition. Modern aerial warfare relies




e e e S = % v e A, St ] —

Photos cowrteay of Beiban
hproapace v, Ppie Rowce LES
Brinan Inkormaton Services

Today's RAF: Jaguar atlack aircralt {above)
would meel Warsaw Pacl forces head-on in
event of NATO involvemen! in European con-
flict. Hawk (right} s used as advanced fMight
trainer and ({op right} as weapons lrainer. Pan-
avia Tornado (below) is newest allpurpose
crall. Wing Cmdr. Willison heads training umit.
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Greatest low-level menace—birds

hen it comes to combal, RAF

pilots debate the greatest threat to
low-level aperations in terms of light flak
or small-arms fire. But everybody
agrees on the number one peacetime
hazard: birdstrike. An island nation,
Britain has its share of fair-sized sea-
birds, which don't recognize any higher

Low-level view from Hawk's rear seal.

airspace jurisdiction. “When you hit a
seagull, even a small one, at 600 miles
per hour,” says Air Commodore John
Walker of the RAF, “you might as well
be running into a cannon shell.”

The problem Is not endemic to Great
Britain: tactical air farces around the
world face a potential bird hazard every
day. The U.S. Air Force counted more
than 3,500 reports of birdstrike in a two-
year period from 1978 to 1980, and the
imader of its Thuncerbirds aerobalic
team was killed last September when
his T-38 collided with seagulls while tak-
ing off from a lakefront airport in Cleve-
land,

A great majority of bird hits take place
at an altitude below 1,000 feat. The RAF
has restricted its own agrobatic team to
a minimum altitude of 250 feet during
public performances, primarily to lessen
the odds of a birdstrice.

Keeping grassy areas unmowed near
runways can lessen the possibility that
seagulls will joiter around airfields. But
so0 far, nobody has fgured oul how lo
dodge both enemy radar and birds al
low level with 100-percent success.

Hawk gives advanced flight trainees a full
serobatic workout—pius spins (balow).
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primarily on electronic zensing and
automatic weaponry, but the RAF's
battle tactics still stress eyveball-to-
eyveball Aying skill. In the RAF view,
a war in the 1980s would be fought
right on the rooftops of Europe. Fly-
ing very low and very fast, RAF
attack zquadrons would duck under
the enemy radar ecover, and blur
past missile defenzes before they
could react, to hit enemy targets.

“Ifthe RAF is to be successful in a
war role,” declares an official brief-
ing statement, “tactics demand that
our operatinns he kept fast and
Iﬂw."

“The philosophy is this,"” says Gra-
ham Hammond of RAF Strike Com-
mand headquarters, still housed in
the rural countryside bunker where
Air Chief Marshal Sir Arthur
“"Bomber"” Harris once directed for-
ays against Germany. "If vou fiy
high enough, long enough, the ene-
my will always pet you."

Indeed, the bulk of British combat
air strength is designed to operate a
few aircraft-lengths above the ter-
rain. In the division of missions
within the North Atlantic Treaty
Organization (NATO), strategic (nu-
clear) strikes are the responsibility
of the United States, while attack
bombing, interception, maritime pa-
trol and troop support are divided
among the individual Allied air
units, all integrated within a NATO
command. RAF units are stationed
primarily at forward positions in
Germany, on antisubmarine patrol
in Norway and at a string of bases in
northeastern England and Scotland
for merial defemse of the home
islands and to back up forward
units.

Apart from transports and other
noncombatant craft, Phantom and
Lightning fighters are the only
planes intended for high-altitude
use. Low-level aircraft include the
long-range delta-winged Yulcan
bomber; the shorter range Bucca-
neer, used for both land and sea tar-

gets; the single-seat Anglo-French
Jaguar, a ground-support aircraft
that, despite its relatively small
gize, can pack four tons of weapons;
and the world's first operational ver-
tical takeoff jet, the Harrier, which
can operate from an urban tennis
court.

The RAF is now phasing in an
even newer low-level aircraft, the
swing-wing Panavia Tornada, which
will be used both as an attack bomb-
er and a fighter. Modeled somewhat
after the U5, F-111, the Tornadoisa
jaint project of the British, German
and Italian air forces. The Tornado,
like the F-111, carries terrain-fol-
lowing radar (TFR), allowing it to
hug the ground with radar guid-
ance, and full, all-weather attack
capability. The first pilots from the
three countries are now in training
at a combined base in Leicester-
shire, and the first units will become
operational later this year. By 1985,

Forty years later: Iron Cross files formation with Britlah bull's-eye In joint Luftwaife/AAF training program for new Tomado pilots,

the three countries will have B0
operational Tornadoes,

Officially, the RATF defines flving
low and fast in terms of airspeed of
Mach 0.8 (over 575 mph) and an alti-
tude of 200 feet. Hair-raising as this
sounds, pilots often regard these fig-
ures as a minimum, rather than a
maximum,

“Operationally, we fiv as low as we
dare and as fast as we dare,” says
Air Commodore John B, Walker, air
officer in charge of the Central Tac-
tics and Trials Organization of
Btrike Command, whose offies i=
charged with developing RAF com-
bat plans. *As you increase altitude,
the radar acquires you earlier, and
the missile defenses pick you up
quicker,” Walker adds. “Thirty miles
east of Hanover at 20,000 feet, you
are vulnerable to many types of
defense systems. But when you get
down to 1560 feet at 600 knots, the

{Please turn 1o page 146)

LS

Low-flying RAF F-4 is praciice target for British Army's latest ground-to-air system.
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THE GIANT BELOW

Can a steam-powered submarine, over a quarter-mile long,
safely carry 60,000 tons of volatile liquid natural gas from Alaska

to Europe at a profit? Its designers are betting it can.
by Robin Nelson

SATELLITE weGE
MAY ANTENMA (L
HTEMN SAIL (NAV AND DECKING

COMNING STATION] CREW (JUARTERS
. N THIS AREA




ike science fiction? Imagine

a submarine with a hull 90
feet deep, and 140 feet wide for
most of its length, which is,
mavbe, a little more than a
quarter of a mile, Go completely
wild and deck it with oak beams
10 by 10, sheathed in plywood,
Then fill it with enough natural
gas—compressed into a liquid
for cryogenic storage at under

—260°F.—to incinerate a
medium-sized city in one in-
stantaneous fireball. Like it so
far? Then put in a methane-
fired boiler, or even a nuclear
reactor, to charge a turbine with
enough superheated steam to
drive two massive screws. Now,
navigate the whole thing from
Alaska to eastern Canada or
Europe under the Polar icecap!

If you find it hard to take,
even as sci-fi, you'll be happy to
know that it's an entirely down-
to-earth, dead-serious proposal
from a group of marine archi-
tects, engineers and planners
who already have produced
fleets of both nuclear submarines
and liquid natural gas (LNG)
ships—many in service for more
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New arcade action
ut hom Video mania is sweeping the

country as more people drop
quarter after quarter into coin slots. Here's how to

bring all that excitement into your home.

b"'p" MNeil Shapiro ELECTRAONICS EDITOR

Lasl yvear, more than 20 billion quarters were fed into the
insatiable coin slots in this country’s video arcades. The
fast-moving, complicated, highly detailed games are better
—and more popular—than ever before.

Most dved-in-the-wool video connoisseurs scoff at the idea
of home-video games—they just don't offer all the action
and color of their expensive, arcade counterparts. But lately,
things have been changing, thanks to the advent of the
affordable home computer.

Many arcade games—from Space Invaders to Defender—

Arcade: BERIERK Home: CASTLE WOLFENSTEIN
o SRR
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Detender [feft) 15 one of the hottes! new
games in the video arcade Home-video
eguivalent (below) i3 Gorgon from Sirius
Software, Almost all the action and excite-
ment is captured in this program designed
lgr the Apple || Mew computer programa
fRow come closer than ever belore to pro-
viding the special thrills aof the arcade
games {Arcade shown |s Stationbreak in
hew Tork City 8 Pennsylvania Station.)

Popular arcade games are compared
to similar heme-video programs on the
Ihree pairs of screons shown below,
Castle Wollenatein is from Muse Inc.,
Apple Rain from Broderbund Software
and Pulsar || from Sirius Software.

Pl ooy B Aara

Arcade: STAR CASTLE |&: Home: PULSAR 1l

v

Mome: EPPLE RAalW / T




2%

have similar home models available
as programs for the Apple 11 com-
puter {and some on the Atari BOO).
These programs cost from $20 to $40
apiece. But, once you own them,
they can be reused as often as vou
wish. Eguipment costs are steep at
first glance. A typical Apple 1l setup
may run £1.500 for the basic ma-
chine and a disc drive. But the video-
arcade units cost tens of thousands
of dollars each. 3o a $2,000 invest-
ment can simulate more than a mil-
lion dollars worth of arcade egquip-
ment—minus the coin slots!

Detail and action

Take a look at any arcade game's
screen up close and then compare it
to most home-video games. The dif-
ference ia usually apparent,

The video-arcade game's picture is
made up of very tiny picture dots
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Flagerl 028000

PHANTOMS 5—You
are the bombardier
In a jet alrcraft in this
simulation. Bombs
drop in long arcs as
the ground whizzes
by below. Avold anti-
mircraft fire and you
have a three-dimen-
sional dogfight {Sir-
us Software).

RASTER BLASTER
=In this full-cirche
swiich, video games
now mimic thelr pin-
ball ancestors. This
game has flippers,
bumpers, rollovers,
targets, sound eof-
fects, color—pius
realistic  enimation
{Budge Co.).

000000
000000
000000

which are called "pixels.” The home-
video screen uses larger dots that
result in more blocklike artwork.
Further, the picture on the arcade-
game screen is brighter and faster
moving.

Most home-video games den't
come close to duplicating arcade
pames in visual style or paming
technigue. They just don't play the
same.

Enter the compuler

A typical arcade-game console
costs from $15,000 to over 25,000, It
containg a coler video monitor, user
controls and a computer. An arcade
game is a very sophisticated com-
puter,

But it's had its wings clipped.

A computer operates on a pro-
gram—a set of instructions which

|Piease jurn 1o page [56)

APPLE PANIC—This hilarious video game
puts you In contral of a litthe man sur-
rounded by apple-shaped crestures that
you try to exterminate {Broderbund).

PEGASUS ll—Drop bombs, fire machine
guns and try to elude defenders in this
high-action game. Terrain can be changed.

Iit's like arcade's Scrambile (On-line Inc.).

THRESHOLD—There are 27 types of alien
attackers In this game—but you probably
won't "live” to see them all. I features
excellant animation (On-Line Inc.).

ABM—The Initlala stand for antiballistic
migsile and it's up 10 you to shoot down
incoming ICBMs. It's like the arcade game
Misslle Command {Muse Software).



From banged up to beautiful

Carelul alterations, mostly of

wood, changed an old runaboul mlo a
handsome open lishing skitf with consola
sleering and raised casting deck lorward.

F ixing up a used boat is a great
way to get around the cost of
today s top-quality new ones, but
working with a metal hull may
scare vou off. Fortunatelv. it
scares a lot of would-be owners
and yvou may find a good bargain
asaresult. Even a boat that looks
far gone can be brought back to
life, and you may find that many
woodworking skills will help
vou rejuvenate a craft made of
aluminum,

Ned Segar, a custom-fishing-
roed builder in Miami, needed a
first-class fishing machine to
test some of his rods but didn't
want to sink a lot of money in it.
First he searched through local
boatyards, but finally found just
what he was looking for—a 16-
foot aluminum hull that was still
sound —in the back yvard of a

With old loredeck removed o strip crafl 10
bare hull (above)., new decking and gun-
wales returned stiffness and strength to the
boat, Attwood marine hardware, Teleflex
steering, Soldek carpel add to new look.




NEW SURVIVAL GEAR FOR

The most up-to-date outdoor equipment is capable of double

by Angus Laidlaw

hurricane, blizzard, power fail-

ure or other disaster can take
away civilization all of a sudden,
even today, and put us in a life-or-
death situation. Emergencies often
arise with little warning, but fortu-
nately there are a number of new
ways to prepare for them in ad-
vance. Products developed for ev-
erything from backpacking to space
exploration are being adapted for

household use, as homeowners store
away supplies to see them through
anything from a blackout to an
earthquake.,

Basic needs may include food,
water, shelter and protection, com-
munication and sanitary facilities.
Most modern homes already have
some survival gear on hand, al-
though vou don't call it that. Bath-
tubs, buckets and plastic garbage
cans can be washed out and used lor
emergency water storage. Refriger-
atorz and food freezers keep their

cool much longer if packed full and
kept closed. Add dry ice if you have
time and if it's available. Warmth
can be zsupplied with a fireplace, or
camp heater. Even candles supply
essential light and enough heat to
warm some foods when the power
goes out.

When it's cold outside, the impor-
tant consideration is keeping warm;
it'a much easier to retain heat than
to try to rewarm a home. The new
outdoor sporting equipment—ski
clothes, down vests, thermal under-
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duty indoors, as well.

wear, insulated boots, battery-heat-
ed socks and mittens—will all help.
Recently developed syntheties such
as Thinsulate, PolarGuard and Hol-
lofil inzulate clothing to help retain
heat, and the metalized space blan-
kets also retard heat loss, An out-
doorsman’s snow-country clothing
makes for weleome indoor wear
when the heat goes off.

Don't overlook your ear outside,
either, when electricity fails at
home. As long ag it isn't parked in a

(Plagse (urn o pege 193]

Take-down guns to
store for emergency
Include: 1. Charter
Arma’ new Explorer Il
.22 autoloader pistol
with three interchange-
able barrels. 2. The
Charter AR-7 Explorer
carbine .22 (aszembled
above} comes apart to
fit barrel and recelver
into waterproof stock.
3. Skachaet Is a knife-
hammaer-hatchet head.
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he most common fishing error usually is
made when a fisherman buys his lirst outfit.
He selects one rig, expects it to be the answer [or
all his fishing needs. and his catching suffers as
a result. 1t's something like a farmer who looks
to one vehicle for plowing fields, hauling supplies.

baling hay and taking the family to church on
Sundays. 1t just doesn't work

Trving to find one do-it-all fishing rig is much
the same, The proper approach. instead. is to get
the outfit which will do the best joh of reaching
and enticing the fish vou plan to cateh. Let's
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break this down into three categories that will
work for tyras and experienced fishermen alike.

This invelves three different rigs, mainly be-
cause of the assorted sizes and habitats of the
most popular fish species around the country.
These are the smaller P vk I e 159)

)
3

Open-lace spinning reel |5 a tavorite for medium-sized
tish. Rod strength and aclion must match line and lure

Bait-casting. revolving-spool reel takes some skill to
handle. bul it can fight fish ol varying size and weight.

Spin-casting. closed-face reel may be aasies! for young and
beginning fishermen. It also i= available as an ultra light.
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Build this greenhouse
with a cold frame
and extend the growing season

Master gardener Dick Raymond shares the plans for
his greenhouse/cold frame with PM readers.
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3 b
Greenhouse'cold-frame addition is built of stock paris, excepl for
window next to the door and a duplicate on opposite wall; these can
be made by a glazier, Dick Raymond shows off seedlings in the cold
frame (below) where they harden before outdeoor planting.

Yutl can sow the seeds for vour vepetable
garden early in the season inside this
greenhouse. You can then harden the seedlings
by moving them to the attached cold frame, be-
fore planting them outdoors when weather per-
mitz. The greenhouse/cold-frame combination
lets you enjoy juicy red tomateoes, cucumbers,
squash and other vegetables fresh from vouy
garden much earlier than they usually ripen.

The combination structure allows master gar-
dener Dick Raymond to start his planting sea-
gon o ensuke a good vield early—and through-
out the planting season. The structure, built of
readily available parts, can also be used to
maintain Nowering plants and lush foliage dur
ing the coldest winter months, when you'll
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be most grateful for the greenery.

A system of thermostatically con-
trolled exhaust fans vents air from
the greenhouse to the house and
outdoors. This provides the house
with solar heat on sunny days and
guards against the greenhouse
overheating., These shutter-mount-
ed exhaust fans are readily avail-
able; Dick used Dayton fans by W.W,
Grainger [nc., 5859 Howard 5t., Chi-
cago, 11l G064,

For good heat retention, the
greenhouse is glazed with l-in.-thick
double-glazed, patio-door replace-
ment panels, Those on the roof are
pitched at an angle to gain maxi-
mum solar benefitz in the winter
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when the sun angle s low, The foun-

dation is insulated with 2-in. Styro-
foam as shown.

After determining the greenhouse 1

location, lay out the exterior build-
ing lines using mason's line and
pointed stakes; check corners for
square, Determine the depth of the
frostline for your area; it will be
included with other necessary infor-
mation in local building codes.
Excavate for the footings and
foundation walls. You probably

won't need forms to pour the footing.
Simply dig a neat trench to required
depth and width, The following foun-
dation block wall iz inzulated, then
covered by transite board,

Fan at latt draws cool alr In; stacked palr at
right {bottom unit not visible in photo) are
thermostatically controlled 1o move air
from greenhouse to house on demand.




Corner detail of the greenhouse shows the

sill plate, 26 stud and shaathing. The plamt
flats rest on removable ledges.

P
122 SUPPORT CLEAT,

Double roof vents draw off warm air from
the greenhouse by convection. Both are
sealed in the winter 0 prevent heat loss,

o - - TFONT
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The greenhouse floor consists of 6
in. of sand covered with 2 in. of grav-
el. If you prefer, install ‘a brick-in-
sand floor covering. Just make cer-
tain that the 6-in. layver of sand is
well compacted at the correct eleva-
tion. The sill is sealed and anchored
to the cement blocks.

The greenhouse is framed with
2x6s, using conventional framing
methods. Later, the framing mem-
bers are clad with %i-in. pine stock.
Gussets are used on both sides of all
sidewall roof joints.

Since the roof pitch may vary from
that shown, complete all of the fram-
ing before measuring the two open-

{Please lurn o paga 1407
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o fancy; >
these lour structures..

define your garden area :
and add visual interest.*oa. sz

vl
#

by Penelope A,Spangler

! I
ASSISTANT HOMEAND SHOR EDITOR

The arrival of warm spring weather
gives us the opportunity tospend
time outdoors, planning and plant-
ing gardens and getting the yard in
shape for summer. We've selected
four diverse outdoor garden struc-
tures that can contain your plant.
ings to make them serve as focal
points.
Qur arbor (praject No, 1) supports
“glimbing vines and provides nshady
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2 Blooming window box adds
color in and out-ol-doors.

3 m:r‘lﬂtw:m o

Railroad ties are o
m-m-pm
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retreat for back-vard get-togethers.
Window boxes are an all-time favor-
ite; our redwood version (project No.
2) has a scalloped edge at the front.
Telephone poles or treated logs
installed on sloping land (project No.
3) serve to contain both plants and
soil. Project No. 4 features railroad
ties framing raised planting beds of
enriched soil.

1 Arbor

Since this arbor stands just 8 ft.
high at the ridge, if you grow grapes
on it you can harvest them without
the need for a ladder.

Because of its ability to resist
damage from insects and earth,
pressure-treated wood is the sug-
gested material for building the
arbor. Or you can use conventional

Pralos proléct Mo | MoBy Adamg Dicedis Mo
2-4 ard jog planter. Ebin MacDoraid
techricef @ Cad Deliroote

134 POPULAR MECHAMICS

lumber and treat it with a commer-
cial preservative. Follow the direec-
tions carefully if you choose this
route. Allow the lumber to dry com-
pletely after such treatment, then
finish it with a quality, water-base
exterior paint.

Set the posts securely into the
ground on concrete footings as
shown in the drawing (above). Check
each post with a spirit level to make
certain it is plumb. Hold posts true
using diagonal braces nailed to
ground stakes, while you backfill the
holes with crushed gravel. Finish up
by pouring concrete collars with
pitched shoulders for water runoff,

Join the top plates using lap joints
(detail A). Attach the plates to the
posts with 168d nails. Fasten the hor-
izontal runners, one on each side of
the arbor, to the posts with 4d com-
mon nails. (If vines are hefty, use 6d
ecommaon hails.)

The rafters rise 7 in. vertically in
each 12 in. of horizontal run (M=
pitch). Lay the first rafter across a
pair of sawhorses and lay out for the
ridge and bird's-mouth cuts, using
the drawing as your guide. Since
these rafters will be exposed, make
the cuts using either sabre or hand
crosscut saw. Use the sabre saw to
make the decorative tail cut.

Using the first rafter as a tem-
plate, mark and cut the second
rafter. Position the two rafters on
the ground to check for fit and pitch.
Adjust the cuts, if necessary.

Now, using the first-cut rafter as
yvour template, mark all remaining
rafters to be cut,

Repeat the procedure for the col-
lar beams. Cut the first one and
check it for fit on a pair of rafters.
When vou're satisfied with the
length and cuts, you can use the first
collar beam as the pattern for cut-
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ting the remaining collar beams.

For the next part of the job, you
will need a helper. Assemble all the
rafter-collar beam units on the
ground at one time. Then hoist
them, one at a time, into position on
the arbor top plates. Align each tri-
angle carefully and, while one per-
soni holds it in place, the other
should secure the unit to the top
plates using 16d commeon nails (toe-
nailed through rafter sides into the
plates),

To prevent the triangular section
from falling over—remember, at
this stage it iz held only by those
nails at the plates—stand a tempo-
rary 2x4 brace alongside each unit
and tack-nail it to one of the rafters
near the ridge. The bottom end of
the brace should be tack-nailed to a
stake in the ground.

Once the vine-supporting slats are
in place, the unit will be tied togeth-
er and the temporary braces can be
removed, Cut and fasten the arbor
slats to the rafters with 4d nails (6d,
if those vines are heavy) before posi-
tioning the arch. The slat members
are just butted together; all such
joints should be over a rafter.

2 Window box
This redwood window box i3 a
super-easy project. Parts are simply
butt-joined, except for the front,
which has rabbetted ends to accept

the sidepieces.
You can lower the cost of
[Please lurn to page TH4)

10.427 DA
YELE Pa-EHE

1372 % B-1/2 » 48
TREATED WOOD

WIRE CLAMP

T
AR OIA
f_:'rnn\nm-:n!‘————__:f{“‘
WIRE P |
- J ;

EQUAL

pr——————————— e

EQU

[
i
i

135

MARCH 1982



A master gardener’s

plan for

a bountiful harvest-with
very little work

Mulching, watering and pest-control systems

mean practically no work for you.

by Derek Fell

Pt photos: by e aulhor

ow woulkd you like 1o grow a vege-
table gardeninwhichtherearenc
weeads and no serious pest damage,
where there is no digging after the
first vear and no manual watering? Yet,
despite the minimal effort, the garden
ts highly productive, beginning early
in the season.
| have tended such a garden the past
three vears. A system of mulching that
utilizes black plastic prevents weeds
from growing. After the first year's dig-
ging to make raised growing rows, |
gimply replenish the soil each year
with compost. Instead of hosing or
sprinkling, inexpensive drip irrigation
makes watering automatic and effi-

cienl. Organic pest controls keep
pests away.

The garden shown is 15 x 41 ft. You
can dig your own site in spring and
divide it into 2-ft-wide by 4-t0-5-in.-
high raised rows, with 1-ft.-wide walk-
ways. To raise the rows, rake the soil
from the walkway: or use compost
Level them on top.

Midway al the garden edge lay two
150-ft. lengths of polyflex drip irriga-
tion hose with 2-ft. emitter spacings,
along the middie of the rows, in op-
posite directions, snaked up one row
and down the nexl. Connect the two
hoses to a water spigot with & Y-vaive,
Every inch of row can be watered in
30 minutes.

Next, cover the raised beds with
3-fi.-wide rolls of black plastic, leaving

LETTUCE

mawge RRAIES

spaghetti
are $2.50 sach al

a 1-to 2-in. lip along the walkway for
soil anchorage. On the walkways place
layers ol newspapers, then pine
needles, to form an impenetrable, at-
tractive mulch. Cut holes in the plastic
for seeds and transplants.

| leave the plastic in place all winter;
it warms the soil early and prevents
insects. In spring, replace the plastic
after conditioning the soil,

To control pests, | use a rotenone-
pyrethrum or a diatomacecus earth-
pyrethrum mixture insecticide. Both
are made from natural compounds
that leave no residue. Apply insecti-
cide early o keep pests at bay. Also,

Derek Feil is the author of Vegaralbiss— How o
Select, Grow and Enjoy w be publshed this
spring for 3895 postpakd by H. P Books, Box
BI8T, Tucson, Arir, BST0A
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clean up dead vegetation in fall 1o pre-
vent pests from wintering,

To maintain nutrient levels, | use
compaost with bone meal added. For
tomatoes, peas and heavy feeders, |

also use liquid fertilizer. ™
GARDEN EXPENSES, BASED
ON THREE YEARS OF HARVESTS
Civep irrigation hose
30 1. $40 amartited Over thiee years. | $1332
Siamaas shutoll vadve, 37 94 over thine yoars L]
Black pohyethyiane plaslic, 15 sits« 30 w3000, 12.00
Giranular bernbizas 10-5. bag 368
Folipe feriifzer, 1-i6 bag 425
Emesiong, 1040 Big 500
Tilting. 420 ovar three yaar BET
Doty faar
Ouarl sprwper, 815 T8 over Dheee yoan 53t
Tomato kewmrs, 321 évar thres /ean L ]
" berwe arcumd entos JReden
120 1. BVS over Mree yoBrs 5.00

Tolal eiermes por yvoar §8T 30

" infornabional rrgation Syslems. Box 160, 1555 Theed
g Misgars Falis, MY 14304

This 15 x 41 fi. garden plot is divided
into 14 planting rows (bads), sach 2 f1.

wide and 4 to § in. high. A 1-L-wide
walkway separates aach row. Fertilizer
is raked into the upper goll surface.
Then, a drip lrrigation hose (s laid
down the middie of each bad and cov-
ored with bisck plastic. Walkways are
mulchad, then holas sre cut in the

APPROXIMATE GARDEN YIELDS

Bod 1 —Swest corn, S50 oars & | M ear § 800
Bed J=Sweelcom, 50 eary & 12€/ 8¢ €00
Begd 31— Tomasoes. 200 b @ 50£/18 118000
Bad 4-Summes sguash, 190 tbe & 20F /ib B4 00
Bead 5—Snap begns, 5€ iy, @ THeR 28 44

eLptluce, 38 hoads @ TG/ Npad o002
Bed & Brocooll. 24 heads & 51,00/ hme pa0d

+ Brusuals sprouts, P2 pants & 758/ pint 24 00
Bad 7-—Seap bearn 38 hs & TEED D44

» Snap peas 24 w8 7THLD. 18T
Bod B-Potawpes. BE s & 3560 3010
Bed O-Lofluce 38 neads & Foc/Mead 02

« Coulifiowsss, 24 haads & §1.00/Moad 24,00
Bed 10— Strawberrias, 38 pinis & BO08/pini 3240
Bod 17 =Peppesrs, 24 ibs. I 504,10 12.00

Eguplant. 50 ibs & %08/ 28.00
B 12 = Cucumberi. B4 8 452 sach aren
Bed 13- Canlaloupes. 42 & 51 00 gach 4200
Bed 14--Cabbage. 24 fiade, 0 s

oach, 204,/1h 2880

Chimeas cabdags. 24 hiaty

& TEE mead TE G
Spaghedh squazh {growing on ence)

35 §l & b, each i SOED 87 A0
TOTAL YIELD: §TTR.F3 EXPENSES: 387 30
*Second Planting PROFIT: 369083



The Rain Bird Model 15103 is an under-
ground impulse sprinkior that can spray a
full circla or any part of a circle in radii of
20 to 37 R. According to the maker, such
large coversge reduces the number of
spray heads needed and tha amount of
trenching to be dug by as much as 43 per-
cent. Because the sprinkier head pops up
3 In. when the water s turned on, this unit
can be installed far enough below ground
leved to avold damage from lawnmowers.
Made by Rain Bird Sprinkier Manufactur-
Ing Corp., 7045 North Grand Ave., Glendo-
ra, Callf. 91740, it's avallable for $19.95 at
home and ganden centers.

The Soll-Warming Cable Is a 110-volt,

electrical cabie that keeps soil
in transplanting flats at 8 constant tem-
perature of 70° F. According to the maker,
plants started and grown In warm soll will
be more resilient when moved outdoors.
The cables are sold in 12-, 24-, 36-, 48- and
B0-t. lengths for soll areas of 2,4, 6, 8, and
10 8q. ft. (210 3 In. deep). They're $810 513
&t home and garden centers or from the
manufacturer: Easy-Heat Wirekrah, LU.5.
20 E., New Carlisle, Ind. 46552.
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The Model 650 Is 8 new, diesel-powered
John Deere Rd., Motine, Il B1265. it

compact utility iractor made by Deere and Co.,
has elght forward and two reverse speedsa and

11.3-in. ground ciearance. Its two-cylinder, water-cooled, 52.1-cu.-in. engine dellvera
14.5 hp at the attachment's power takeotf. Dual brake pedals, 12-volt starting system
and 6.2-gal. fuel capacity are standard; mechanical front-wheel drive and power steer-
ing are optional. The fractor lists for aboud 55,700 at John Deere dealers.

A new, lightweight contractor's wheelbarrow, cafled the Tough N° Lite, is now available
at hardware stores and home centers. Made by Keliey Manufacturing Co.. Box 1317,
Houston, Tex. 77001, t weighs 49 pounds and has a heaped capacity of 5.75 cu.ft. Tha
tray is made of cross-linked polyethylene; the undercarriage is of heavy-gauge steel
attached o 60-in.-long hardwood handles. With a 16-in.-dla. pneumatic tire mounted on
ball-bearing hubs, the product sells for about $130.

A wide range of quality lawn
and garden tools I8 available
from Smith and Hawken Toal
Co., 68 Homer, Dept. P44, Palo
Alio, Calif. 94301, Included are
spades, rakas, hoss, shovels,
pruners and mare. All blades
and forks sre hand-forged
from high-qualily steel, then

mounted on straight-grain ash
handies (inset). The tools shown are (left 1o
right): roungd-point shovel ($26.95); heavy-duty
fork ($39.80); long-handied nursery spads {$48);
garden spade (332.80); and solig-strapped gar-
den fork ($48). For a catalog and complete price
information, send $1 1o the above address.




Haul-In-0One is a d4-Ib.,
collapsible  garden
cart and hand truck,
rofled Into one. It's
made of 18-gauge
steal and painted with
red epoxy palnt to re-
sist corroslon. The
frame measures 16 =
21% = 42 In. when
folded: when open,
the 16-in.-wide bad ax-
tends to 23% in. (The
front upright frame
shown In near-right photo is detachable.)
The Haulin-One can carry 400 pounds
and is 599 at hardware stores and home
centers. It's by Black and Decker Inc., 515
Giebe Rd., Easton, Md. 21601.
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The Smarter Garden Plan |s a computer analysis of garden organization and planting
that Is adapted to a specific gardener's area, climate and aftitude. 1's derived from a
questionnaire on garden size and shape, soll typs, weeding methods and desired veg-
siables. The plan gives a planting timetable and a computer graphic (above) that shows
where to plant each vegetable In your plot. The analysis is $3.95 from Northrup King
Co., Box 1615, Dept. PM 382, Minneapolls, Minn. 55440, Write for free questionnaire.

The Multi-Tote Is a new, light-
weight carryall made of pol-
lished aluminum and high-
limpact plastie. The upper bin
measurea di:x 11 x 13 in.and
the waterprool drawer mea-
sures 3 x 11 x 13 in. The han-
dies &xtend 12 in. above the
bin and are equipped with a
handle brace—so axes and
mauls can be carrled up-
right—and & handgrip for car-
rying comfort. The product welghs 2 pounds and, accord-
Ing 10 the manufacturer, s bright red and yellow coloring
makes it easy 1o apot if you're in the woods or working in
heavy brush. The tote costs about $19.95 and Is made by
MNamaar Enterprises Inc., Box 81, Dept. PM 382 Concord,
Ont. L4XK 1B2. For information on the location of the near-
est distributor, write directly to the manufacturer.

A self-propelied lawn vacuum and blower
is now available in one machine made by
The Yard-Man Co., Box 36900, Cleveland,
Ohic 44136. Called the Duo-Flo Model
24687, this 5-hp unit has a 30-In. cleaning
width and a 5.5-bushei bagging capacity.
it rides on two 12-in.-dia. rear wheels and
one 5-in.-dia. front caster. The machine
costs about 5700 at home centers; a man-
ual push model runs about $100 less.

Five new books that cover a wide range of
gardening concerns—from proper plant-
ing and cultivating of garden plants to
care and maintenance of garden equip-
ment—will be available this spring. Pub-
lished by Ortho Books, Chevron Chemical
Co., 575 Marke1 5t., San Francisco, Calif.
84105, the titles are AN About Buibs, AN
About Annuals, All About Perennilals, Al
About Tomatoes, and How fo Select, Use
and Maintain Garden Equlipment. Each
book la $5.95 al bookstores.

{Plagse luen 10 page 186)




A craftsman's

table

This beautiful reproduction was
the grand prize winner in Stanley
Tools’ annual woodworking contest.

by Harry Wicks Howme ano sHop eniton
and Steve WIillson  assistant HOME AND SHOP EQITOR

Fur the second time, Popular Mechanics is
pleased to feature a project by one of the win-
ners in the national contest sponsored by Stanley
Tools, the well-known hand-tool manufacturing
firm. The contest iz designed for students in
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DuncanP y

|b'

lovingly handerafted, this reproduction of a Duncan
Phyfe drop-leaf table Is the prize-winning product of 17-year-old
woodworker Joseph lannuzzl. ita solid African con-
struction, attention to ornate detall and excellent crattamanship
reveal skills far beyond his years. The close-up photos at left and
top left prove the point eloguently: 1. detail of leaves on leg; 2.
columna betwean the base block and tabletop; 3. base block, also
Intricately carved; 4. hand-cut dovetall drawer joint. The elaborate
table project took young crafteman lannuzzi approximately four
months to complets, from start (o finish.

grades 9to 12. To enter, a student under the guid-
ance of his or her woodworking instructor must
design, build and finish a piece of fine furniture.
In addition, each contestant is required to submit
plans, along with a materials list and photographs
of the finished project.

From these entries, finalists are selected and
their entries are carefully crated and shipped to
Stanley's national headquarters in New Britain,
Conn., for final judging.

This time, the judges awarded the grand prize
of $2,000 in savings bonds to Joseph Iannuzzi, a
17-year-old senior at Everett (Mass.) Vocational
High School. His craftsmanlike reproduction of a




Duncan Phyfe table reflects both his hard work and the
dedication of his shop instructor. (For more details on
the Everett curriculum, see Everett Woodworking Pro-
gram, page 144.)

The table took Joseph approximately four months to
complete. He took no shortcuts, adhering faithfully to
the original that he was copying.

Following are the complete plans and building
instructions for this fine piece of furniture.

Base block, legs and pedestals

Start by rough-cutting the stock. The African mahog-
any used on the original was rough-sawn on all surfaces
and edges. If you use similar material, it must be
dressed first. Once the stock is surfaced on all four
sides, glue up the base block, tabletop, drop leaves and
cross support and let them dry overnight. Remove all
glue squeeze-out the next day with a sharp chisel or
cabinet seraper. Don’t wipe off the excess glue when it's
still wet, This drives the glue into the wood grain, where
it dries and seals the wood pores. If you're planning to
stain the piece like the one shown, such glue-impreg-
nated areas won't take the color the same way the adja-
cent wood does.

Use the grid on page 143 for reference, and cut the
base block and legs to size and shape using a band saw,
Next, cut the decorative leafl designs in all five
pieces,

The two fluted carvings on the base block are tricky,
because they're carved on separate panels, then glued
into recesses cut in the ends of the base block. The idea
isto avoid cutting these designs in the block's end grain
which is difficult and unattractive,

Cut the base block recesses on a shaper and the fluted
inserts on a band saw. (The appropriate arc is given on
the drawing.) Carve the flutes by hand with a gouge and
finish-sand the panels before gluing them in place.
Then complete the base block by cutting the quarter-
round step molding on the top edge with a shaper or
router,

MNext, turn the pedestals to size on a lathe using the
grid for reference. Carve and finish-sand the leafl
designs in each while it's still mounted in the lathe. You
can stabilize the turning by clamping the headstock
end of the pedestal to the lathe bed. Then turn the drop-
leaf stops and set them aside,

Lay out the base-block dowel holes for the legs and
pedestals, using the dimensions on the drawing. Posi-
tion each leg and pedestal on the base block and trace
their outlines. This will allow minor adjustment to the
placement of the dowels, 2o the best appearance and fit
can be assured. Then bore the dowel holes in all parts,
taking care not to go through the legs when boring the
upper dowel holes. Test-assemble all parts, but don't
glue and clamp them together yet.

To begin making the table case, cut the pivot blocks
and leaf supports to size and lay out the matching fin-
ger joints. Cut these joints with a band saw, then clamp
each pair together and counterbore the pivot-pin clear-
ance hole through both parts at one time. Glue, serew
and clamp tha pivot blocks to the case sides.

The pivot pin Joseph uzed was made by another stu-
dent in the school’s metalworking program. But you
ecan easily fabricate one of your own by getting a long
stovebolt or carriage bolt and cutting off its threaded

ABOUT THE CONTEST
For Information on this year's Stanley Tools Furniture Contest,
write to Paul B. Muenzen, manager, Educational Marketing,
Stanley Tools, 600 Myrtle 51, New Britain, Conn. 06050,

gection. Then grind off part of the head, so the lip will
conform to specifications.

Cut the remaining parts for the table case and the
drawer frames to size and assemble them in the follow-
ing manner (see drawing Detail 5);

B Jointhe sides and ends of both upper and lower draw-
er frames, using a mortise and tenon at each corner.
Glue, clamp and let the frames dry overnight. Make cer-
tain assemblies are absolutely square when clamped.
B Cut an edge rabbet on both sides of each frame.

B Cut two grooves in each case side to receive the rab-
beted drawer frames.

B Use a backsaw to cut off 1% in. from the outside
cornerof each drawer frame rabbet 3o the corner blocks
can be doweled flush to the frame.

B Bore the four dowel holes in each corner block and
the case sides and drawer frames.

B Assemble the case with glue and dowels and clamp
overnight. Again, check for square.

e

Prize-winning craftsman Joseph lannuzzi (left) at with his
shop teacher, Joseph Bognore, at Everett Vocational High School.

B Turnthe rfinials to size on the lathe and carve aslight
concave cup at the top of each. This ensures that the
outside perimeter of the finial will meet the bottom of
the corner block flush. Finish-sand the finials, then
smear glue into the small depressions and prezs them
onto the bottoms of the corner blocks. Twist each until
the glue grips, then clamp lightly and allow to dry over-
night.

Bore holes in the case sides for the drop-leaf stops and
glue the stops into place,

Assembling the table

Begin azsembly by gluing and doweling the legs to
the base block. Two clamping blocks are needed—one
that conforms to the shape of the upper side of the leg
and one that conforms to the shape of the base-block
gide. Make these by tracing both the leg and the base
block on similarly sized stock and cutting out the blocks
on a band saw, Then clamp these blocks to the leg and
the base block using small, soft wood blocks onthe other
end of the clamp, so the opposite zides of the leg and
base block are not damaged during clamping.

To hold these small elamping blocks in place, fold a
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piece of 160-grit sandpaper in half
with the grit facing out and place it
between the block and the work-
piece. This prevents the clamping
assembly from slipping on the
curved surfaces, yet it won't damage
the finished surfaces of the leg and
the base block.

MNext, locate the best position for
yvour bar clamp, take off the clamp-
ing blocks and cut the necessary
“fiat pads" on each. Now each leg
can be plued, doweled and clamped
firmly in place. Allow each leg
assembly to dry overnight,

Glue and dowel the pedestals to
the base block and cross support,
then clamp this whole assembly at
once. Check the pedestals on several

sides with a square to make certain
they're perpendicular.

Cut the tabletop and drop leaves
to the size and shape shown, then
cut the rule joints on all three, using
a router or shaper, Only the knuck-
les on the table hinges must be mor-
tised into the top and leaves. The
hinge leaves are simply screw-fas-
tened to the underzide surface.

Attachthe table case tothe under-
side of the tabletop, using screws
turned in the middle of the slotted
screw holes shown. These slots must
run perpendicular to the grain direc-
tion of the tabletop, 2o when the top
expands and contracts, the screws
can move, reducing the chance of the
top splitting. To turn these screws,

use an offset screwdriver or bore
screwdriver-clearance holes in the
lower drawer frame as shown.
Once the leaves, top and case are
assembled, cut and fit the four small
leaf wedges on the underside of the
drop leaves and glue them in place.
We have supplied dimensions for
these parts based on the wedges
used in the table shown, but your
table will probably be different.
These wedges ensure that when
the leaves are raised, the tabletop
will be straight across. If your finger
joints on the leaf supports and pivot
blocks fit tightly and your pivot pin
fits snugly as well, the leaf support
on your table will be nearly perpen-
dicular to the table case when
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extended. Therefore, it will require a
thinner block.

If vou have children, you should
install & small bullet catch in the
wedge and top of the leaf support. If
they accidently bump into the sup-
port, the leaves won't fold up imme-
diately.

Made-to-fit drawers

Before cutting and assembling the
drawer parts, measure the opening
in the table case to see if it matches
the dimensions given in the draw-
ing. If not, use the drawing as a
guide and adjust the sizes of the
drawer parts a3 needed.

Cut the drawer sides, fronts, and
backs to size, then cut the dovetails

at the corners and the grooves in
each member for the drawer bot-
toms. Assemble the drawer sides,
backs and fronts with glue. Don't
glue in the bottoms; these "float” in
their grooves,

Complete the drawers by gluing
and clamping the molding beads to
the drawer frontz. The beads can be

MATERIALS LIST—TABLE

Size and description (usa)

4 ¢ 8 = 1F mahogany (baze bDlock]

2 = 2 = B% rmahogany (pedastal)

135 = 0% = 117 mahogany (eg)
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cut on a larger piece of stock using a
shaper or router, then ripped into
molding strips on the tahle saw. Or
they can be hand-planed.

Finishing the table

Install the casters on the table
legs before wyou begin finishing.
You'll need to file and sand them for
a proper fit. When the casters are fit-
ted, set them aside for later installa-
tion.

All preassembly sanding on this
piece was done in an 80-, 100-, 150-
grit progression. Because mahoga-
ny ig an open-grained wood, its pores
must be filled by brushing on a paste
wood filler across the grain and let-
ting it stand until it loses its shine.
(Time ecan vary from 15 to 45
minutes.) Remove all excess wood
filler with a coarse cloth such as bur-
lap. Let the piece dry overnight,
then sand with 180-grit paper.

Stain the piece with a light mahog-
any stain. If you prefer a darker look
than that of the table shown, let the
stain soak in for 30 minutes before
wiping. For a very dark finish, add
some walnut stain to the mahogany.

L ] L
[ L\ y
Paul B. Muenzen, (far left), education marketing manages, Stanley Teols, discusses table
with judges for 1881 Stanley Tools National Furniture Contest (left 1o right); Harry Wicks,
PM Home and Shop Editor; Walter Winkler, cabinetmaker, Design Dept., Hitchcock Chair
Co.; David M. Mordavsky, industrial arts consultant, Connecticut Dept. of Education’s
Buraau of Vocational Services, John E. Hillhouss, A.1.5.0.,, Interior Decoraling Siudio, Q.
Fox & Co; Herbert Siegel, director, New York City Board of Education Industrial Arts.

oseph lannuzzi's woodworking

abilites are the product of a
remarkable program at Everett
(Mass.) Vocalional High School. IU's
conducted by two dedicated teachers,
Joseph Bognore and Robert Spinel-
la—who were both participants in the
same program in their school days.
They agree that all credit should go to
their teacher—the originator of the
teaching approach they use—Antho-
ny Fortini.

This sense of tradition and continu-

ity must be partly responsible for the
considerable success the program
has achieved. In recent years, Everelt
has produced two grand prize winners
in the Stanley contes!, as well as many
other national and regional award win-
ners.
The three-year course of study
{grades 10 to 12) is centered around
shop work, And what a shop it is! The
2.,400-3q.-1t. area is packed with indus-
trial-quality machinery, There are five
table saws, four wood lathes, three
band zaws, four jigeaws, two jointers,
seven variols sanders, Iwo veneer
presses and more.

Each student iz directed through a
carefully thoughl-out sequence of sev-
&n projects—from a simple magazine
rack to a double-drawer Queen Anne
night stand. Each new project intro-
duces a new challenge, yet forces the
studenl lo repeal things leamed on the
previous piece. Every project must be
completed to the instruclor's satisfac-

EVERETT WOODWORKING PROGRAM

tion before the studen: can move onto
the next,

The students progress al varying
rates and, according lo Joseph Bog-

nore, who heads up the program,

“there is little pressure on the individ-
ual studen! to keep pace with his
classmales.” He adds that he iz "not
teaching speed, bul skill.” Quality Is
what's important,

By the middla to the end of the sac-
ond yaear (grade 11), most students
begin projects of ther own. Parents
are encouraged to take par In the
choice of projects and must approve
each one before it is undertaken. This
is required because the students must
buy thelr own wood, finishing materials
and hardware.

The school also trigs to place the
senior sludents in woodworking jobs in
local industry, where they can gain
firsthand experience coing production
work. Such students work one week at
the job and altend school on alternate
weeks. However, under this arrange-
menl, the student's shopwork require-
ments are fulfiled on the job. Thus, his
school time is exclusively cevoted to
acadamic pursuits,

Every efforl is madeto provide a bal-
anced view of shopwork in this pro-
gram. The proper use of sophisticated
machinery is stressed, bul hand-tool
technique and the subtieties of fine fin-
ishing are also given their due. The
result, as seen on these pages, is very
impressive.—S. W,
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Let the table dry for 24 hours after
wiping.

If you own a compressor, spray on
one coat of lacquer sealer and let it
dry overnight. If not, seal the piece
using 3-lb.-cut water-white shellae
thinned 50 percent with denatured
alcohol. Apply the shellac with a
clean bristle brush. (Nete: If you
choosze the shellac sealer, finish the
piece with several coats of varnish
and standard varnish application
techniques. In this event, disregard
the following lacquer instructions.)

For lacquer finigh, use only one
coat of sealer or you might end up
with cracks in the finish. Sand the
piece with 220-grit abrasive paper,
brush off and wipe with a tack cloth.
Spray on the lacquer, allow the piece
to dry overnight and sand with 220-
grit paper. Apply each ensuing coat
of lacquer in the same manner, Four
or five coats will do the trick. (Re-
member, it's beiter to apply many
thin coats of lacquer than two or
three thick coats.) And work in a
well-ventilated area with no open
flames or sparking electrical equip-
ment. Wear poggles and a respirator
mask.

Before the last coat is sprayed on,
sand the entire table with 280-, then
300-, 360-, and, finally, 400-grit sand-
paper. Then tack off. After the last
coatis dry, hand-rub the entire table
with a 4-0 steel-wool pad until the
desired gloss is achieved. Finally,
apply two coats of paste furniture
wax {Butcher's wax) and buff, Te
complete the table, reinstall the
casters and drawer pulls. 22
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Swing-wing Tormedo is costliest fighter built in Europe, but it has high performance.
HIT THE DECK—HERE COMES THE RAF

situation change: considerably.”

As is generally known, modern
defenses against air attack, on bath
sides of the Iron Curtain, center on
the use of radar, But this system is
lezs effective against planes flying
20 low that they are out of a direct
line of sight. The rurvature of the
earth, contours of terrain, interven-
ing structures and trees all seram-
ble the return signals, Lacking early
warning, missile defenses cannot
react quickly enough against air-
craft which will be just overhead
and within range for only a few sec-
onds. In some cages, the weapons
can't achieve adegquate trajectory
when the target is at treetop level.

Airborne radar is not a complete
answer, either. Interceptors carry-
ing “look-down" radar have been
used to track aircraft at a lower alti-
tude, but their record has been spot-
ty. “Noise” from ground echo and
other interference makes positive
identification of invading aireraft
difficult. Both sides have attempted
to overcome this problem by install-
ing radar installations on high
ground and the United States has
developed the AWACs—the “ulti-
mate radar on a pele,” Walker calls
it. It gives the United States a look-
down and shoot-down ecapability
which the Communist Bloe coun-
tries still lack.

Training RAF pilots to outwit the
enemy defenses is no easy matter,
however. “Flyving low and fast is a
skill difficult to acquire and one that
requires constant practice,” Com-
modore Walker says. Along the level,
pastoral countryside adjoining the
North Ses, local Britons have grown
aceustomed to the rumble and roar
of RAF pilots endlessly rehearsing
their tactics. According to Walker,
maore than 70 percent of a squadron’s
training time is devoted to defense-
avoldance.

It is no exercise for the faintheart-
ed. Strike Command is understand-
ably reluctant to estimate the num-
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(Continued lrom pages 117)

ber of pilots killed in low-level train-
ing, and seeks to play down its dan-
gera, "Losses are probably no great-
er than in air-te-air combat tactics,
weapons training or aerobatics,”
Walker protests. Nonetheless,
crashes oceccur frequently enough
that they are now scarcely noticed.
A fatal crash recently rated only two
sentences in the London newspa-
pers. During the same month, the
RAF lost two other pilots, one of
whom spun into a field, while the
other caught a wing on the ground
during combined U.5.-British “Red
Flag" exercises at Nellis Air Force
Base, Nev.

“Flying low-level still loaks more
dangerous than it is,” Walker ar-
gues. “"We are selective about our
pilots and we inculcate into them
that the danger lies in being casual
or careless. The lower you fly, the
more you have tunnel vision. At 100
feet, you must only look straight
ahead, because the ground iz the
major threat. You let yvour wing-
mate look for the enemy. The enemy
may or may not kill you, but the
ground iz certain death.”

Before an RAF pilot is assigned
for low-level duty, he spends six
months in an Operations Control
Unit, learning every aspect of the
plane he will be flying. Even though
he is, by then, a fully gqualified flier,
washout rates at this stage are high;
13 percent of candidates never com-
plete the OCU course, When he can
fly the plane, he is schooled in its
weapons systems, then assipned to
his squadron for further training.
He is seldom given full duty for
another six months. “We train them
down to 100 feet only under very
careful supervision,” Walker empha-
sizes.

Take the matter of flying over
ridges in terrain (or, in heavily built-
up Northern Europe, power linea
and pylons), Normally, a pilot would
approach the hill at right angles to
the ridge line, pull the nose up to



clear it with plenty of room, then
descend to assigned altitude on the
other side. But simulated attack
profiles have shown that this kind of
“skylining"” can expose the plane to
a fatal dose of radar. Accordingly,
Strike Command pilots learn to keep
the nose low, approach the ridge at a
slight angle, and roll over it with
minimum increase in altitude, right-
ing the plane on the far side. "It can
be quite sporting.” Walker amiles,
indulging in & little RAF under-
statement. “Some of our pilots have
actually wet themselves on the first
pass."

Learning to use mountainous ter-
rain as a screen calls for strong
nerves, The pilot flies lower than the
shielding peak itself, hugging the
ridge line, always aware that anoth-
erridge may suddenly appear ahead
in his flight path. Similarly, the pilot
must learn to follow more gentle,
rolling terrain in an undulating
path, rather than remaining at a
constant altitude.

Rewriting the script

In RAF movies on the Late, Late
Show, the old Bpitfires fought in
tight formatlon, wingtip to wingtip,
shepherded along by an all-wise
squadron leader. Formation flying
iz still central to RAF tactics, but it
iz formation flying of a very differ-
ent sort. RAF leaders recognize that
once radar picks up one plane in a
rigid formation, the others can be
spotted easily, so the current philos-
ophy calls for widespread forma-
tions without a precise pattern.
Four- or eight-plane units fly at ran-
dom distancea and altitudes, often
miles apart and screened from each
other by intervening terrain. Yet
each man remains responsible for
protecting his wingmates. The tech-
nigue places strong emphasis on
individual decision-making, as well
as strong leadership. *“It's not some-
thing vou can learn through a corre-
spondence course," Walker says.
“Forward vigibility is what counts.”
Squadron leaders often take their
men up in marginal conditions to fly
“under the weather,” then return
them to an unfamiliar base, simula-
ting conditions in which the home
field might be inaccessible on re-
turn.

The newest area of RAF low-level
training has been night operations,
due to recent NATO-wide emphasis.
The RAF recently opened a new
night-training site in far northern
Scotland, one of the least populated
areas of the British Isles, Pilots
train down to 100-feet altitude, four
nights a week. A night bombing
range is also being discussed. Flying
just over the treetops in utter dark-

ness can be a terrifying experience
at first, but pilots can be trained to
see better at night than on a heavily
overcast day, Walker savs. They
learn to rely on “moon bounce™ off
lakes and wet highways for naviga-
tion and to identify cities by the pat-
tern of their lights.

For all the affection that the
British population traditionally
holds for its airmen, low-level train-
ing, with itz inevitable bone-jarring,
house-shaking noise, often brings
conflict with civilians, Flights must
be restricted to certain times and
limited areas, with clearance for
training missions issued on a day-
by-day basis, Sometimes, pilots are
not cleared to descend below 500
feet, lest they disrupt a ericket
match or rughy game on the ground.
In the sheep-raising areas of
Britain, low-level fliers are com-
pletely grounded during the lamb-
ing season. Around the London sub-
urbs, flights are taboo on weekends,
when they would annoy golfers, ten-
nie players and gardeners.

‘Garden filled with alrcraft’

The fliers sympathize with eivil-
ian complaints. “Tou have to realize
that we have one-fourth the popula-
tion of the United States in an area
Veend the size of Texas,” Walker says.
“Essentially, we are just a garden
filled with aircraft. But there is
nowhere else te go. West Germany is
just as densely populated; Holland
more densely populated wet. And
you can't produce 20 tons of thrust
gquietly. We try to train as much as
we can over the sea, but the
conditions are simply not represen-
tative enough of what we would face
in a real war."”

Once a year, however, the RAF
gets to practice low-level tactics in
more isolated surroundings. At Nel-
liz Air Force Base, Nev., more than
30 U.5. and RAF planes participate
in the annual Red Flag exercises,
There, squadrons from both coun-
tries devise and work out tactics for
penetrating enemy defenses under
wartime conditions, with their sor-
ties rated and scored. These demon-
strations have confirmed the value
of RAF low-level strategy, Walker
says.

But not all NATQ air strategists
agree, Belgian and Duteh air forces
follow the British example, but the
Americans and Germans do not,
They prefer to fly at "medium"” alti-
tude, defined as above 250 feet. This
fundamental difference in philoso-
phy, according to the RAF, stems
from America’s “very nasty experi-
ence” in Vietnam, where light anti-
aircraft, rifle and pistol fire and

(Plsage wn fo page 148)
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HERE COMES THE RAF
(Contnued fnom page 147)

even strategically thrown rocks
brought down numbers of low-flying
planes. The U.S. Air Force, with
superior numbers and more sophis-
ticated electronic countermeasures,
believes it's in a better position to
take on enemy air defenses directly,
rather than trying to avoid them
and exposing pilots to other hazards.
In any casze, Walker says, the phil-
osophical gap is being bridged. The
TFR-equipped Tornado will enable
the RAF to operate at slightly high-
er altitude, out of reach of small
arms. Moreover, the advantage of
defense avoidance is being nibbled
away slowly. Defenses in the East-
ern European countries are not only
becoming more advanced, but new
layers are being added without the
older verzionz being phased out; “if
A doesn't get you, B will," Walker
says. It's only a matter of time,
NATO analystz say, until Warsaw
Pact forces have the same look-
down, shoot-down capability now
monopelized by the Americans.
When that occurs, the rationale for
low-level flight may be negated.

Numbers, technology and men

Today, the Warsaw Pact countries
have an aircraft numbers advan-
tage of 2.4 to 1 over NATO. Although
their technology lags behind in some
areas, it iz catching up fast. The
Soviet Hind helicopter, used in Af-
ghanistan, is the finest military heli-
copter in the world, It is generally
conceded by air strategists that the
three areas of comparison in air war
are numbers, technology and men,
One shouldn't take on an enemy
unless one holds the upper hand in
at least two, and preferably three, of
these areas.

"We always conceded them the
numbers,” says Walker, who must
analyze these principles in drafting
RAF battle plans. “We believed we
had the advantage in weaponry, but
they have been building up their
strength while we have stood still.
That means we must retain our edge
in men. That is not easy. We have
been at peace for a long time.

“We are still seeking, and thank
God, we still find, the type of guy
who enjoys facing that 2.4-to-1 chal-
lenge, who is not afraid to take on
the odds. We want the man with
sheer, naked aggressiveness who
will not back away from such a
sporting contest. Mounting an at-
tack at 100-feet altitude at eight
milez a minute calls for just such a
man. But that's what saved usin the
past, and what could save us in the
future.” o



BUILD THIS GREENHOUSE

{(Contnuad from page 131

ings for the custom insulated glass,
The eight other glass areas utilize
standard patio-door replacement
panes.

Install the Y-in. pine jambs over
the framing after the glass is in
place and caulked. {In this design
the interior jamb serves as the glass
bead stops.) Important: Make certain
the pglass-wood joints are sealed,
both ingide and owt, with caulking.

To make maximum use of the sun-
ny space, you can install glass
shelves as shown. Dick Rayvmond
opted to install a ¥ % 12 % 46-in. tem-
pered glass shelf across each of the
six vertical glass areas. Each is sup-
ported by two 1x2 cleats |4 in.
long.

The greenhouse also contains por-
table plant ledges propped on ce-
ment blocks, The ledges are framed
with 2x4s to which 1=2-in. turkey
wire has been fastened with 2-in.
heavy-duty staples. Two-in.-thick
Styrofoam is placed over the frame
to insulate transplanting fats.

Soil-warming cables are =imply
laid in place. The cables are from
Easy-Heat Wirekralt, U.5, 20 East,
New Carlisle, Ind, 46552,

The cold frame is constructed of

2% 4 end walls sheathed with exteri-
or plywood. A 2x8 board is installed
between the end walls; used storm
windows are hinged in place.

Potting bench

This sturdy redwood potting
bench will give you and your family
an indoor work center for growing
and planting activities.

The work surface is a comfortable
35% in. from the floor. However, you
may want to shorten it to suit the
user's height. Its legs are notched to
receive the stretchers and rails, and
it can be assemhbled with common
nails. But Y-in. carriage bolts, wash-
ers and nuts give a stronger bench.

Check the corners with a square
before the glue dries. Wrack the unit
square, if necessary, and tacknail
diagonal strips from the legs to the
top to hold it while the glue dries.

Before the glue dries, cut 1x6s to
size for the shelf and benchtop.
Attach with 6d common nails.

The splashboard is cut from 1=10
material. The sides and back are
simply butt-joined at the corners.
Round the vinds en the sidepieces us-
ing a sabre or band saw; attach parts
by 6d common nailsand glue. ™
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WORKSHOP MINICOURSE

Shellac, thinned 50 percent with denalured
alcohol, is a good sealer. Nevor shake a can
of shellac, and don't stir 100 vigorously or
you'll wind up with air bubbles in your fin-
ish. It's best to apply shellac across the
grain, as here, with overlapping strokes.
The shellac Is self-leveling.

APPLYING A FINISH

After shellac covers s small area, use with-
the-grain strokes to speed up tha leveling
process. Do this immediately.

A shellac brush |s cleanad by swishing i
about in denatured alcohol. Next, shake out
excess alcohol and hang brush to dry.

Correct way to grip @ vamizh brush—Ilike a
pencil. Mo matter what size brush you work
with, hold it in this manner.

o matter how skilled a crafts-

man you are, if you put an infe-
rior finish on your projects, your
work will loock amateurish.

Many cabinetmakers and carpen-

ters I have known dislike the fin-
ishing step. It must be the discom-
fort of working with the odors,
because all the craftsmen that I've
worked with have more than ample
patience and know-how.
At any rate, to do justice to your
projects, vou should master a very
basic system for getting a good-look-
ing finish on the wood,

There are thick volumes on wood
finishing, but if you stick to the basic
methods shown on this page this
month and last, vou will be certain
to produce results that are highly
satisfactory.

Two additional tips (besides those
in the photos):

B Invest in a photographic flood-
lamp for your shop—the type that
has a elamplike fitting. You should
use the lamp with its beam pointed

Dip bristles Into vamiah so less than half
the bristles’ length |8 immersed. Gently
wipe brush scross lp to remove excess
varnish, or tap il lightly against the inside of
the can—If there is room,

Apply varnish using with-the-grain sirokes,
as shown here, on this sample plece of oak,

The next step Is to level the varnish by
using across-the-graln brush strokes.

at an angle to the surface that is
being finished. Doing this will en-
able you to make sure there are no
holidays {missed spots).

B Buy only high-quality bristle
brushes for working with varnish,
Clean your brush after each ses-
sion—first in turpentine, then with
cool, soapy water, Rinse the brush in
clear, cold water and hang it to
dry. P

b N

Finizh by tipping off. For ettective tipping
off, the brush must be almost dry. Author
uses 3 clean, lim-free rag to wipe brush
after each and every pass on the finish.
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IT TOOK YOUR BUMPS.
PROTECTED YOU FROM THE ELEMENTS.
AND GOT YOU OUT OF A FEW JAMS.

NOW IT’S TIME TO SETTLE UP.

Your car took care of you. Now's the time to

take care of it—during NAPA Spring Car Care

Days. You'll find what you need for your do-

mestic or import car at NAPA auto parts stores

and participating garages and stations. Look

for the NAPA Spring Car Care Days poster.
And reward a clutch performer.

Choch your Yillow Pages

SPRING
\CAR  ©
CARE

DAYS

i
ey
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THE GREAT
REFINISHING

ZIP-STRIP
Paint, Varnizh and Stain Remover will
quickly remove 5-6 coats ol paint, vamn-
ish, lacquer, shellac, anamel, latex,
ursthane, polyurethane, and stain
ZIP-GUARD, a cloar urethans wood fin-
ish is available in satin or gloss, elimi-
nales waxing and resists alcohol, water,
grease, oll and detergent. Excellent lor
use on cupboards, paneling, furniture
and wood floors

Write:
FREE-Zip-Refinishing Book
Star Bronze Co, Dept. PM
Box 568, Allilance, Ohio 44601
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produce the Gs or the acceleration
times, Zero-to-60 runs took more
than nine seconds. We complained to
the Chevy engineers at the proving
grounds and they said they'd look
into it.

They have. Our test car at Milan
had the newly standard 3.23 axle
ratio and we can attest that it does
make a big difference.

With the automatic transmission
{no stick is available with the twin
crossram VE), our 0-to-60 times came
up in 8.77 seconds. Again, with two
aboard. About 8.2 seconds would be
right for a driver-only run. Our best
guarter-mile time was 16.56 seconds
at 83.10 mph.

Here, the limiting factor wasn't
wheelspin, but rather simply one of
engine power vs. weight plus an
automatic transmission, The 305 in
Z28 trim sportz a higher 9.5-to-1
compression ratio and twin throttle
body fuel injectors sitting outboard
near the valve covers, The rezult is
165 hp at 4,200 and 240 fr-lb. of
torque at 2,400 rpm. One Chevy engi-
neer at Mesa told us that the Z28
would be packing a full 260 fuel-
injected cubes a la Corvette for 1983,
which would make the Z28 the hot-
test car sold in America. This yvear,
it'll have to settle for second hot-
test.

Through the twisty slalom run,
our Z28 test car was taking second
place to no one. Witzenburg sizzled
through the course in just 11.42 seec-
onds, easily the quickest time of the

day. He also ran an 11.47 to back it
up. The Camaro cruised through flat
and true, its quick steering allowing
our test driver to concentrate on
being smooth overall, not specifical-
Iy when to turn the wheel for the
next pyvlon. There's no question that
the Z28 is the finest handling car
built in America today.

Buick Regal Turbo Sport Coupe

Think of Buick and you think of
upper-middle-class values and gen-
teel suburban lifestyles. The fact is,
Buick has always had a mean streak
that manifested itsell in some of the
fastest, quickest, hairiest cars built
in Detroit. Its GS-400 and GS5-455
Stage I cars of the late "60z and early
"T0s were simply race cars detuned
for the street. And their Ram Air 455
Stage Il GSX was a race car, pure
and zimple.

The thing iz, Buick doesn’t make
too big a deal out of its performance
hardware. You have tobe a hardcore
Buick enthusiast to know about it.

So it is with the '82 Regal Sport
Coupe. It's one of Detroit's hetter
kept performance secrets. The Sport
Coupe is the Regal in hot rod cloth-
ing. Exterior trim is kept to a mini-
mum with just some lettering along
the hood scoop to give the thing
away. Under the hood, there's a tur-
bocharged 3.8-liter, four-barrel Vé
rated 175 hp at 3,800 rpm and 275 ft.-
Ib. of torque at 2,400 rpm. Changesto
the package this year include a larg-
er, higher-capacity turbocharger to

SPECIFICATIONS

Buick Regal Chevrolat Dodge Ihlvug gmoulh
Sport Coupe Camaro Z28 Charger 2.2 Capri 3 Turismao
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increase output, a higher-capacity,
more free-flowing exhaust system,
and a 3.08 rear axle ratio to help
multiply the torque.

The result is a carthat moves out
deceptively well despite its rather
heavy 3,280 pounds of avoirdupois.
The Regal reached a best of 16.56
seconds in the quarter-mile at 80,21
mph before the transmission on our
test car started to go away. With two
aboard, 60 mph came up from a
standing start in 9.4 seconds,

The Regal's handling through the
slalom course was, we feel, exempla-
ry for & car of this size and weight,
although our test driver had to work
hard to get such good times—a best
of 12,74 seconds with two other runs
in the 12s, as well.

The Regal Sport Coupe is, when all
iz said and done, still a Buick and all
that implies. [ts interior was farand
away the plushest of any of the cars
tested, and its ride was the smooth-
est and guietest, too. That it could
silently and smoothly glide up to the
starting line of a drag strip, its ste-
reo system going full blast, rev up,
come smoking and sereeching off the
starting line to a 16-second ET, then
crank itzelf through a 1,000-foot sla-
lom within hundredths of & second of
the Capri RS says much, we think,
about the dual nature of this bank-
er's hot rod.

Dodge Charger 2.2

You might be asking what a four-
eylinder-powered car is doing in a
performance-car test. The fact is,
Chrysler haz been touting the Char-
ger 2.2 as its performance entry for
about nine months. We wanted to see
if it was a real performance car or
Just a performance car in the mind
of some fanciful ad agency copywrit-
er.

One trip through the guarter-mile
and slalom and we were convinced.
The Charger 2.2 surprised the hell
out of us. No, it can't hold a candle to
the big VB-powered cars on the drag
strip. It just doesn't have the ponies.
For instance, its best drag strip run
was a 17.52 at 78.32 mph—or, more
than a second slower than the Capri.
So in that sense, it's a rolling stone.
But through the slalom run, take a
look at this time slip—12.42 seconds,
witha 12.44 and a 12.96 to back it up.
Quicker than the Capri!

Horsepower isn't evervthing.
Still, there's no substitute for cubic
inches. Ask any drag racer. The baest
O-to-60 run for the Charger was a
10.88, again a lot slower than any of
the larger-engined cars.

In case you're not familiar with
the Charger 2.2 package, it's basical-
ly an Omni 024 that gets some
engine recalibration to richen

things up, a stiffer 3.13 final drive
ratioto give the car more off-the-line
dig, and a big-capacity, free-flow
exhaust system that not only dumps
the exhaust in good form, but also
sounds hairy. All this is coupled to a
four-speed transmission and a han-
dling suspension that ineludes E0-
series Firestone HPR tires. 1t all
works together quite nicely and you
can smoke the tires off the line if you
really rev up the 2.2 and let it hap-
pen. On the street, the car causes
quite a stir with its big hood scoop
and racing stripes, and it's definitely
a funmobile. But it's just not in the
big leagues of performance—vet. Of
course, dropping in a dual-quad 426-
cu.-in. Hemi engine would certainly
cure that.

Plymouth TC3 Turismo

Take one Dodge Charger 2.2, de-
lete all the exterior flash, hood
scoops and decals, substitute some
tasteful pinstriping, keep all the
mechanicals intact and you have a
TC3 Turismo.

Theoretically, a TC3 Turismo
should perform identically to a
Charger 2.2, Production tolerances
being what they are, our test Turis-
mo was marginally different in per-
formance in all our tests, reaching
60 mph from a dig in 11.23 seconds
and covering the quarter-mile with
a best of 1749 at T7.58 mph. It
churned through the slalom run in
12.44 zeconds despite having power
steering, which the Charger 2.2 did
not. Power steering is sometimes a
hindrance in quick maneuvering be-
cause of the hydraulic drag that's
inherent in a power-assisted steer-
ing system.

The TC3 could alse light the tires
off the line on our acceleration runs
and we got a satisfying chirp out of
the front tires on quick shifts to sec-
ond. Again, it's a fun car but simply
lacks the all-out power of a big, brut-
ish V&,

Bothat's it. A representative sam-
pling of performance, 1982 style, In
this supposedly energy-conscious
world, why is there a return to the
seemingly anachronistic perfor-
mance virtues of the "60s? A couple
of reasons. First, people still like
cars that are fun to drive. And a
good performing car is a lot more fun
than a dullard on four wheels. That
has never changed, Second, all of
these cars will deliver decent, if not
excellent, fuel mileage. But none of
them are the puizling behemoths
that reigned in 1969, and the EPA
numbers are testimony to that.

Which all goes to prove that you
can be a socially conscious member
of today's changing world and have
some fun, too. M
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—for your greater success in Building
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NEW ARCADE ACTION AT HOME
{Cantinued from page 122)

sLORLE
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FALCONS—The allens spin down—and
change Into viclous flying birds. Finally, the
maother ship itself appears. It's similar to the
arcade's Phoenix {Plccadllly Software).

tells it what to do. A program in the
Galaxian arcade game tells that
computer how to draw swooping
squadrons of ornamental aliens. A
program in the Astercids console
tells that computer how to draw and
animate asteroids, ships and flying
SAUCers.

But these arcade-game computers
can accept only one program—the
one built into them. This program is
“burned in" on an integrated-circuit
chip, zoldered to the main printed-
circuit board. A Space I'nvaders con-
eole will never suddenly start play-
ing Galexian,

On the other hand, a home com-
puter, such as the Apple I[ or Atari
B0, will accept any number of pro-
grams. Rather than having pro-
grams burned in, programs on a
home computer are loaded in from
disc. A Aoppy dise {(which looks like a
small record, encased in a plastic
jacket) is inserted—jacket and all—
into the slot of a dise drive.

The disc drive whirs and the pro-
gram is read off the dise and stored
in the computer's brain—specifical-
ly in the home-computer's random-
access memory (RAM). This RAM is
fully erasable and reusable.

After you're done with one pro-
gram, just load in another one. The
old one is simply erased from memo-
ry as the new one is read in.

Here comes the invasion

It wasn't long before programmers
realized that some home computers
could be programmed to display
many of the same colorful, high-res-
olution, fast-moving effects for
which the arcade games were be-
coming famous, But when the mar-
ket was first developing, such high-
level programming was beyond the
technical expertizse of most owners
of the machines (specifically the
Apple 11). The speed and detail of the
effects called for ultracomplicated
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programming. In fact, many com-
puter-graphics capabilities were dis-
covered by inventive programmers.

The first few video-arcade pro-
grams—{or home computers—sold
surprisingly well. The market began
to snowball, And within two vears,
such games were among the most
popular in the software market.

Up until recently, the Apple Il
computer, with its color display and
high-resolution graphics, had this
market almost to itself.

Now, the Atari 800 home computer
is beginning to make inroads in the
marketplace. A whole series of arti-
cles, written at a highly expert level,
on programming the Atari 800's
graphics have appeared in recent
computer journals. With all this
information now being “discovered”
about the Atari 800 system, it's no
surprise that the first arcade-style
games for this computer are appear-
ing. In all likelihood, there will be

'*‘ £ ol 3

SHADOWHAWK OMNE—Thias game takes
hours to piay. it features 3-D ghost ships
that dodge and twist in rapid, eye-fooling
computer animation (Horizon).

hundreds more to come from the
various software manufacturers.

Soon Commodore, too, with its
new, and very affordable, VIC 20
computer, may be adapted to arcade
action.

But as of thiz writing, programs
for the Apple [I—such as thoze
deseribed here—are the ones most
readily available.

Arcade rumblings

As computers become cheaper,
more people will be able to afford the
type of systems needed to run these
programs. Right now, an Apple [
with disc drive and color display
goes for about $1,800. But, with an
additional investment of less than
£500 in software, you could simulate
more than $300,000 worth of arcade-
game consoles,

As home computers become more
of a mass-market item, what's going
to happen to all those guarters
dropped in arcades?

Many arcade game manufactur-

{Plagse hen fo page 158)

BUY A BIKE ENGINE.
EVEN IF IT ISN'T ONE OF OURS.

We think we make the best bike engine in the world. Certainly
it's the best sefling bike engine in the world. And now that
our 1882 model has a completely automatic iransmission for
only $189.95, cur market share should increase. We
would of course appreciate the opportunity to
send you our free color catalog, which includes full
facts and specs, a Product Report by the Auto
Editor of Popular Mechanics, and two rather
overwhelming testimonials from real pecople with
real addresses.

We may persuade you to buy a BikeBug, or
we may not. If not, we urge youto buy any bike
engine, gas or electric. In light of the energy
crunch, the escalating cost of fuel, and the
probability of future shortages generated
by gmed or pelitical blackmail, any bike
engine is part of the solution.

hat we think cur BIKEBUG AUTOMATIC
i the best bike eann& does nol mean
that other bike engines are bad. Some are
just better than others. Our catalog tells you
what's important to look for in a bike
enging, and points out problems other bike
engines may have. In all honesty, there are
reasons why our bike engine may not be
best for you...and we fell you that too.

You owe it 1o yourself, not OPEC, tolearn
and be persuaded about the need for bike
engines...ours or theirs,

AQUABUG INTERNATIONAL INC.

Dept PM-23100 Merrick Rd., Rockville Centre, NLY. 11570 (518) 536-8217
Please Rush FREE Catalog!

Mame
Address
City State Zip
2 MHDBTWAHT-\ SPORTSMAN FOLDING KNIVES
TOOL FOR EVERY +SutyLock Proveni
[ 1.}
WOODWORKING SHOP . mlfgﬁ“l“:&
VERSATILE e
WEH oo
MOLDER-
PLANER
Almost as basic
Qs your saw . , .
molds, plaones, .4
rabbets.
From 5449
M Chg FREE BROGHURE BLACK BELT CASES
= Nz 4" 1
< ARiEm HE|am R e
WILLIAMS & HUSSEY MACHINE CORP WESTBURY SALES CO. DEPT. R-3-PM
Depl 17, Mitlord. K. H 03055 372 Mapie Avanus, Westbury, New York 11580
Toll-lree 1-800-758-1380 MARCH 1982 157




Now this dream can be
a reality for you with a :
Lincoln Logs “STACK '8 BUILDY
Log Home

You butld it yoursell . . . and you donl have
to be an architect, We supply all blueprints, plans
and easy-to-follow instructions

You don't have 1o be a structural engineer
Our log homes are designed and engineered for
quick, easy construction in s little a5 § weeks,

2 custom log home packape based on your interior
or exterior configuration AT N0 EXTRA COST

You don’l have to be a designer, but it helps 1o
know what you want, Lincoln Logs will even assemble

You don't have to be 2
buiding contractor.
We supply everything you
need from the bezutiful logs them-
selves, 10 all the hardware dovwn to the very last mail.
Your don't need 2 lot of fancy tools. Just what's
probeably in your ool box already and 2 power saw
You dlo need your own (we hands. . . and 3
lttle help from a good friend is abways nice
If you ever wanted to budld vour ewn home, then
it's time for you o make your move to Lincoln Logs.

Send just §5 for your complete Log Home
Planning Kit lo:

THE ORIGINAL

£ Linels Lags Lo

3 CHESTNUT ROAD,
CHESTERTOWN, N.Y. 12817

These 3 BIG DRAFTING
KITS included...

wzr| when you train
with us for &

WONDERFUL
*"JOB IN
RAFTING!

Mavhe yong can !'rd W b
Zd ik, that ].ms-::ilr'lln bast 1 dom'n
ﬂﬁ“":; think vou'li ever find a job
’ that gives you morne saiis-
Btuon ot VOHD e IL'IIKJHE n Ill,[
ENRErTnathon 10 VOUr CenIEIniey
This homte-stody plan was desigred
{2 Felgn h-r.nnrn et e with security
andl prostige as drftamen. le's
sy with oiar exclusive step-
try-step metruction
Evervthing shown here i
inchrded with oo cowrss
rmSuaTion rmsn Shl ESru (s et Facil Wikt i sl

77 3 job. T fisc gur how DUF gracdustes have done, e far
e ot plicamend record,

CALL TOLL-FREE
1-800-228-2028 / = Saez:

-—-r
u'.“-n".

| WORT AMERICAN SCRODR OF DRAFTING. Dept. PEGID j
| 4500 Campus Ov., Wewpord Beach, CA 02000 '
i PRuth “DRAFTING CAREER KIT," imciuging Folder, 1
| Aptitude Test & Drafting ingtrument— ALL FREE! 1
| o |
| AboRESS '

!
e T T 4
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214500 Valygl T e

Finish this exciting CLOCK
Yourself and Save!

Fun and sasy...e p included.
= Cadar ‘Burl 14-17° x 1%"thick, prerouted
and predrilled, Easy fo finsh.
= Suparb #?EE QUArtE movemant {West
Germany’s finest).
s Goldione Serpanting Hands, shagant
s Goldtone Roman Numerals, self-adhesive,
= Complete, easy-to-tollowingiructions

Introductory price just §19, §5*
phit B2.50 shipping & handling, esch T quan.____
Cresle your own clocks, onder odi
#T5E guarty eovaments! Accwate
to f min. year. Aung wp fo 4 pears on
oo G battery Goidfone bangds ol
weith AS adf. Wlrrgnfed full year. Jaly

I7 B0= plug 3T 50 per vy Sieipming
& handiting. [ guan *Coo. mealdants #dd tkx
[ Frae catalog
Pieasa send me ihe merchandse checked above
Totel mise. ____ Shep & Pand Tatal,
WEAME &
Eap. Dite
Mame
MM s = 5 e i LA B8 e &1 s
City/Shase: bip

CLOCK CRAFTERS ¢

5605 NO. PETERSOMN AVE., SEDALLA, CO B35
ATT: DEPTX

dEFsdEaR s R ddE R RN R nEnNEnEEnan’
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NEW ARCADE ACTION AT HOME
{Comtinued from page 157}

TR

CUE BaLL
(=]

POOL 1.5—MNew home games can simulate
other forms of recreation. in this pool game,
angles of impact, English and rebounds are
shown exactly In animation (L.D.5..).

TRAMQUILITY BASE—The lunar-landing
games were arcades’ most popular before
allen-combat games, Here's the best wa've
sean on & home compuler {Stonewsra).

ers are beginning to worry—at least
from all indications.

Atari, for example, recently won a
court case against a rival company
that was marketing add-on chips for
Atari arcade-game consoles. With
the added chips, the arcade games
became more challenging.

Atari squashed this scheme legal-
ly. After all, they don't want their
arcade games to be tampered with
and bring in quarters for other peo-
ple.

Then, Atari ran full-page, threat-
ening ads directed at companies
marketing games for home comput-
ers that were not only very similar
to the arcade games, but had the
same names. Atari called this "pira-

v." Most software companies now
change the name on their games,
but Atari is still after them for copy-
ing the ideas.

But the latest home-video games
go far beyond the arcade in both
action and playability. The question
now is not, “Can home computers
get away with ecopving arcade
games?' but “Can arcade games
even begin to keep up with home
computers? ™



m SMAll ENGINE —
‘service and repan-
Start your own money

In just a short time, you can be ready
1o join one of the fustest growing indus-
Iries Iin America...an Indusiry where
qualified men are making from $10.00 to
§15.00 per howr...and that’s just for labor,
Parts, engines and accessories add even
more to the profits,

Becouse the smiall engine indusiry has
grown so auickly, an scute shoriage of
qualified Small Engine Professionals exist
throughout the country. In fact, it's not
unusual for & good small engine man to be
three to four weeks behind in the summer
and at least o week behind in the winter,
When you see how many small engines
are in use today, i easy (o understand
why qualified men command such high
prices —as much as $17.50 for a simple
tune-up that takes less than an hour!

equipment with your course
—and it's Yours o KEEP!

WORSEFOWER
CLIMTON ENGINE

e
9&
v

46-million small engines
are in service today!

That's right—there are over forty-six
million 2-cyele and 4-cycle small engines
in service across the U.S.A. That's the
official count from the Engine Service
Assn., and new engires are being built al
& rate of one-million per month! With
fully accredited and approved Belsaw
training, you can soon have the skill and
knowledge to make tp money servicing
these engines, Homeowners and busi-
nessmen will seek vou out and pay you
well o service and repair their lawn-
mowers, tillers, edgers, power rakes,
garden tractors. chain saws, mini-bikes,
po-caris, snowmobiles, generators, snow-
blowers, paint sprayers. .. the list is al-

" No exp nrlem:n necessary.
¥ou don't need to be a *born mechanic”
or have prior experience. If vou can read,
you can master this profitable trade right
al home, in your sparstime, without miss-
ing a single paycheel. Lessons are fully
illustrated — so clear you can’t go wrong.

for this
fact-filled

detsils oncer 10-Day

FHEE R

: BEAT IHFLATI'OH!
Cash inon the
huge demand for
smail engine repair.

Wnrk part time, full time

every step of the way.

You receive trade secrets

and business plans.

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

Increased income
“I've hod about
& years experi-
FNCE FEpairing
small eagines . .,
but repairs were
anly minor. . . wn-
fil I siarted the
Belsaw Course."

Walter H, Strick
Camphell, Caitornia
With our famous ‘leam-by-doing’ train-
ing method, you get practical "hands-on’
experience with specialized tools and
equipment that you'll receive with your
training plees & brand-new 4HP enging —
all vours 1o keep !

SEND FOR FREE FACTS!

You risk nothing by accepting thir of
fer 1o find our how Belsaw training can
give you the skills vou need to increase
your income in a high-profit, recession-
proof businexs of vour awn.

Just fill in end mail coupon below (or
send postcard) to receive full information
and ditails by return mail, 280 1T TODAY!

BELSAW INSTITUTE OF

SMALL ENGINE REPAIR
£12M Field Bidg.. Kansas Chty, MO. 8411

right at home- we help you

BELSAW INSTITUTE, 512M FELD BUILDING
NANEAS CITY. MISSOURI 8411

1 YES, please send me the FREE boowiet thal

'rts Tull gotags aboul starting my Own business n

al Engine Repair | understand there is no obligation

and that no sakesman will call

Tels hew pow maichiy Hame

braim b be pour own bisd

ina prafitable Sparetime Address =
of Fulltime buginess of

your gwen MLUS compéeta Chty

FI

|

d

> making business)

L Risk il atter! R dee e __ _ ]



If you're looking for ideas to
save lime 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 splitter, air
compressor. Smart ideas in
furniture! Also dollhouses!
Projects the whole family

can enjoy.

And best of all — we offer a
special and unique service —
photocopies of past PM articles.

What's more, we tell you the
year the projects were pub-
lished. It may be as early as a
1902 glider to a most recernt
1981 solar garden shed. You'll
have fun just browsing through
the approximately 900 different
plans and projects, You'll find
our GREAT WORKSHOP 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 $1.00

SEND FOR YOUR CATALOG TODAY!

Send Your Name and Address with Check or Money Order to
Popular Mechanics, Box 1014, Radio City Station, New York, N.Y. 10101

Popolsr Mechanes = & poblicstion of Mesrst Majarires, & Division of THE HEARST CORPORATION
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Two of Europe’s "trains of the future”
are now making regular runs. The
French TGV, in regular service at
speeds up to 160 mph, and the proto-
type British ATP (regular service
won't begin for another five years),
have presented different solutions to
the problem of achieving stability
and sconomy at high rail speeds.

While both government-run tzain
systems employ new technology in
basic suspension and cercdynamic
designs, each chose a divergent final
step. The French chose to spend over
$1.5 billion to construct 250 miles of
exclusive TGY roadbed with precise-
ly canted tracks and no short-radius
curves. The British say they were
able to develop a train that will run
nearly as fast (although some 15 to 20
mph slower in current operation) on
existing—otherwise mown as "Vie-
torian”“—tracks at a total cost of
about ¥ of what the French spent on
roadbed alone.

The ATP train tilts inward on
curves gs much as 9 from the per-
pendicular to the bogie (wheel)
frame, which may also be canted by
the track on sharp curves. The
hydraulic actuators that tilt the train
have been a source of concern, how-
ever. On the ATP's inaugural run last
December, its return leg from Londen
to Glasgow was marred by three

Britain’s ATP train hits 125 mph on its
inaugural run, Drawing (right) shows
basics of automatic system which tilts
care into sharp curves. Design problems,
maltunctions have stemmed from it

emergency stops. When the tilt mech-
anism malfunclions, an automatic
system locks the cars upright and
pullz the emergency braking cord.
Some passengers were shaken; the
dining-car galley was a shambles.
The apparent cause: a blown fuse.

Also, ata full 9°tili, the ATP slight-
ly exceeds its "loading gauge” (see
drawing). This i5 delined as the

-

French TGY train at speed on new roadbed built tor I alone. [is average coCupancy rate
at the end of 1981 was 68 percent—iwo years chead of Its plenners’ scheduls,

space outside of which a train could
make contact with cbjects along the
right of woy—or with another oncom-
ing ATP—according to Britain's New
Sclentist magazine.

Meanwhile, the French claim they
tried the tilting system tirst, and dis-
carded it because it induced motion
sickness. Their TGV has diverted
6.000 people per day from airlines
{about 1,000) and highwey travel onto
the rails, according to government
figures.

A slower, Canadian-designed tilt
train (8" limit), has been under
Amtrak evalualion in service be-
tween Boston and New York for over
a year. Thus far, neither major inci-
dents, nor further commitment, have
been reported by Amtrak.
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New eyes from a lathe
Medical technology is not a field for

| the squeamish. It takes a steadiast

stomach, as well as a keen imagina-
tion, to originate the idea of shaping
actual human corneas into frans-
plant lenses on a miniature lathe.
Yet, such a procedure is now expect-
ed to help restore vision to cataract-
gurgery patients who are left with a
condition called monocular aphakia.
This problem requires a large refrac-
live correction which often cannot be
obtained with contact lenses or
glasses.

The lathe, manufactured by Stein-

| way Instrument Co. of San Diego.
I Calif.. keeps comeal tissue frozen

while it is cut into a properly con-
toured lens “button.” Then, it can be

- positioned on the patient's eye and

sutured into place.

The still.experimental lenz-grind-
ing procedure and surgery—called
refractive keratoplasty—proceeds in

i four distinct steps: First, the outer
. layer of the patient’s comea is sliced

off by a microelectrokeratome, an
instrument resembling a tiny, motor-
ized block plane. Then, a thin, trans-

| parent disc of corneal tissue from a
| donor is placed on the optical lathe’s
: base and frozen immediately by lig-

uid carbon dioxide, circulating

through the base of the instrument.

To determine wha! precise shape
to cut the frozen tissue, the surgeon
enters the degree of correction
needed, the curve of the patient's cor-
neq, its thickness and other data into
a small computer. The required arcs
are then dialed into the lathe. The
actual cutting procedure, however, is

Portable lathe console i3 connected to
liquid CO? cylinders: both the base of
the lathe and hollow cutting head
keop donor tizsue {rozen.

controlled manually by the surgeon.

The lathe's cutting edge, like the
base, is hollow and charged with lig-
uid carbon dioxide. This absorbs
heat generated by the cutting pro-
cess and helps keep the lens frozen.
After being ground, a typical comeal
lens may wind up slightly smaller
than the diameter of a pencil eraser

At A R AN
Aufomofive

' Mini-miser

Lately, there haven’t been
a surplus of opportunities
to commend the British au-
tomobile industry for ei-
ther marketing expertise or
technical brilliance. Yet
try they must, and al least
cne conversion of a Ley-
land Mini Metro by an out-
fit known as Butterfly Mo-
tor Corp. from Redditch,
Worcestershire, looks like
a winner,

The Metro 100L saloon,
not exactly a gas eater,
even in stock configura.
tion, was modified by fit-
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ting o special cylinder
head and a plasma igni-
tion system. The latter,
which can be fitted to any
car, provides o welding-
type spark that enables a
much leaner fuel/air mix-
ture {0 be dependably and
fully ignited.

The other major problem
with superlean running—
burmed valves—appears
to have been overcome by
the addition of the modi-
fied cylinder head.

An independent re-
search team studied the
modified Metro for two
months. At a constant
speed of about 40 mph. the
car recorded gasoline
mileage of slightly over 70

mpg. Running near 30
mph, the car was able 1o
notch an impressive veri-
fied mileage of slightly
over 100 mpg.

If the new, lean-burming

Madified Mini Metro workers use rickshaw lo make a point.

system is demonstrated to
be transferable to a variety
of vehicles, Britain might
onece again be back on the
map. at least automotive-
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Device called a microelectrokeratome is used to slice thin
layer of comea from donor eysball (top left). Placed on
lathe base and frozen (left. above), cornea is shaped. then
chacked (right} lor .001-mm thickness. While a computeris
used 1o determine final dimensions of new cormneal lens,
surgwvon's boods guide the lathe.

and about as thick as two sheets of
notebook paper.

The surgeon completes the proce-
dure by creating a cormneal “sond-
wich”—placing the newly shaped
donecr lens on the patient’s eye, cov-
ering it with the slightly larger slice
of the patient’'s own cornea (removed
at the beginning of the operation)
and suturing the two pieces in place.
Hejection is not a problem, since
cells in the donor tissue are killed by
the extreme temperature,

Only a handful of optical lathes

are curently in use in
this country. One, ai
Oregon Health Sci-
ences University in
Portland, has enabled
Dr. Larmry Rich to exper-
iment with different
surgical technigques on
laboratory  animals.
The success of those
studiez hasz made it
possible for Dr. Rich to
perform nine of these
procedures on human
subjecis.

Dr. Rich believes
that oz surgeons ac-
quire greater skill in
operating the lathe
and os the surgical
procedures  become
more commonplace,
refractive keratoplas-
ty will eventually be-
come an attractive treatment option
for a variety of less serious refrac-
tive-sight problems, such as cases of
severe nearsightedness, for exam-
ple.

One resource Dr. Rich hopes to see
developed is regional corneal
"banks,” where donaoted corneas
could be preserved indefinitely ot
extremely low temperatures. Eye
surgeons would then be able to order
lenses, ground to an exact prescrip-
tion, for insertion in their patients’
eyes.

Making contacts

Millions of people who can be thank-
ful that they'll never require corneal
transplants are still fated to suffer
from presbyopia, the age-related in-
elasticity of the eye's lens that inhib-
its focusing on close objects—as in
reading.

Hecently, Bausch & Lomb intro-

duced the first soft contact lens in the
United States that's capable of bifo-
cal correction for near- or farsighted-
ness and presbyopia, Hard contact
lens materials tried as bifocals didn't
work oul—the exira "plus” lens seg-
ment required mode them bulky and
unwieldy. Bausch & Lomb estimates
that some 5,000,000 Americans out of
the approximately 34,000,000 candi-
dates for spherical bifocal lenses can
use the new, soft bifocals successful-
Iy,
Tl"I'l!mr presbhyopla-correcting  seg-
ment of the lens takes advantage of
the fact that most close work is
accomplished with a slight down-
ward movement of the
eyeball. This movement
is enough to shift the
eye's lens into position
behind the "plus" seg-
ment of the soft contact
lens,

Clinical studies indi-
cate that persons 40 to
55 years old will be
prime condidates for
the lens.

MAJOR
LEMS

LENS
SEGMENT

.
Military

Arcade aces

As video games go, this
has to be the ultimate: up
to 12 players, divided into
olfense and defense. Four
sit in fighter-plane cock-
pits inside 40-foot translu-
cent domes; sky, ground
and other aircraft are
projected onto the dome,
simulating realistic com-
bat conditions. The re-
maining eight players "fly”
TV conscles and are direct-
ed by intercept controllers.
Thus do the fighters and
interceptors do battle.
Atari can't touch it. Nei-

ther can we. It's a classi- eei ] Wl i)
fied McDonnell Douglas

combat simulator, set up ‘mm
by 60 computer experts, %

and now under U.S. Air wmglng it

Force test.

Doglight in projector dome
al o stlll-secret simulator.

Natural laminar flow over
an aircraft wing, unaided
by vacuum (boundary lay-
er control) or slot geometry,
has been a goal of aerody-
namicists for decades. Un-
til the advent of composite-
material surfaces, wing
construction didn't permit

MNATURAL LAMINAR FLOW AIRFOIL

the needed smoothness
that would allow air to
adhere.

Now NASA thinks it has
a design (drawing below)
that will provide natural
laminar flow up to Mach .6
{about 430 mph at sea lev-
al, less ot altitude) on a
composite-surface  wing.
Not surprisingly, it's a "su-
percritical type—iairly
thick, with the characteris-
tic "hook” aft.

A

=
1 7 3 4 5

B 7 B g 1w
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PT patrol—or bust

A 5t. Petersburg, Fla., company.
appropriately known a= PT Boats, is
building an 85-foot, patrol-type craft,
based somewhat on the lines and
functional design of the against-all-
odds craft that symbolized bravado
in the Pacific 40 years ago. They're
not doing it for reasons of nostalgia.
however: the asking price for the pro-
totype will be $835,000.

The new twin-turbocharged-diesal
crait, eqid to be capable of 35 knots or
better, should cppeal primarily to
the U.8. Coast Guard, Customs Ser-
vice and Drug Enforcement Agency.
These orgomizations are trying un-
succeasfully to curtail a massive
influx of illegal substances—and
immigrants—into this country via
Florida waters.

Cmne of the major reasons for the
runaway smuggling syndrome, says
PT Boats president Chriz Petty, i=
that it's so easy. On the average, the
Coast Guard fleet iz more than 20
years old. The cutters that are capa-
ble of any speed are all over 200 feet
long and unable 1o go up through
reels or into namrow coves after drug
rUnners.

These relative rust-buckets are pit-
ted against the newest Donzis, Ciga-
rettes, Magnums and other hot, ofi-

ARTICULATED

CHANE mr?mu HELMSMAN'S SEAT
v ;

Halicopter deck pad,

twin turbodiesals as
well os provisions
for alectronic novi-
gation and detection
gear are features of

r
I
ENGINEACCESS 1 L

MAVIGATION PANEL

new FT craft. Deep- ¥

hull has speed po-
lential of 35 knots.

shore racing hulls, equipped with
radar and drivers wearing night-
vision equipment made to classified
military specs. It's no contest, ac-
cording to Petty.

The new PT concept would include
an afterdeck pad to accommodate a
small belicopter which could cruise
at 160 mph (no enforcement vessel
currently operating in Florida waters

can land a chopper). The copter and
PT boat could work in tandem in
search-and-bust operations. The #i-
berglass hull was designed by C.
Haymond Hunt Assoc. of Boston,
known for fast, deep-V type motor-
boats.

What's to keep a drug smuggler
from buying a PT himseli? Nothing—
least of all the price.
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Tilting windmill
Heirs of Don Quixote are
threatening to sue Wind-
gen Lid.. an Elgin, Ill.,
manufacturer of a new
wind turbine that does its
own tilting.

The basic problem is
that wind machines capa-
ble of generating power in
light winds tend to tear
themselves apart in heavy
ones. Windgen's W-1 be-
gins electrical output in an
8-mph breeze, and the
company claims it can sup-

Eduninr Bobun Nelson
Cendnkagor: Linda Freedmon

POPULAR MECHANICS

ply the electrical needs of
an averoge three-bedroom
home in winds of 12 mph
(not including heating).
Moximum output is 4,000
watta at a wind velocity of
about 20 mph.

The turbine tracks the
wind 360" around its mast.
When the wind velocity
reaches 20 mph, negative
lift preduced by the stabili-
zation vanes tilts the tur-
bine up. This effectively
feathers the blades in the
windstream to protect the
system from overspeeding.
It automatically returns to
operating position when
the wind dies down.

The one-piece blade is
made of laminated wood,
triple-cogied with fiber-

Windgen wind turbins In normal operating position (left) end
tilted up in high wind: sliding weight damps the movemesnt.

glass, to preclude any in-
terference with local TV

reception (a common prob-
lem with standard metal-

bloded wind machines).

Windgen is located ot
1265 Countryside Dr.,
Elgin, Ill. 80120,
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Insulated

HOLE PLUGS

CAP SCREWS, Hex Head SOCKET HEAD SET OPEN/CLOSED UNIVERSAL BUSHINGS
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SEARCH
NO MORE!

NOW...Just about every kind,
type, size and style of fastener
and small part in one catalog!

Everything from cammon nuls and balis to specialty
o-rings and hall-meon kevs. Availabbe in compiete,
ogamized seds . oc individually in balk lols. AL estraved full size, All industral
quality. And all a1 a fraction of formal prices. Catalog shows how (o select and
use fasteners and parts, too! PLUS |, installation and remeval bools tor fasteners

and parts . apd an unequaled selection of drganizer cabinets and bins

& Ma more frustrating searches! # Mo more ing things in pleces

# Mo mare time-consuming trips to while you huni & ligthe part!
hardware and parts stores! & Nomore "drugaiore” guality

® Mo more “making do™ with hardware!
damaged or worn parts—ar ® NO MORE HIGH, "BUBBLE
something that's “close. PACK" PRICES!

= Mg more kas-than-professional
repairs!

High-Impact Plastic
SINKER NAILS
Cement Coated

LIFT.THE-DOT-FASTENERS
Brass, Micks)-Plated

D.R.L Industries, Inc., Dept. PM382A
11100 Hampshire Avenue Sauth
Bloomington, MN 55438

(refundahle wilh
first order)

TO RECEIVE YOUR CATALOG, COMPLETE
AND MAIL THIS COUPON WITH §1.00

CHECK OR MONEY ORDER
{ refundable with first order) tor
D.R.L Industries, lnc.. Dept. FM3824,
L1EiH Hampshire Avemue South
- Bicominglon, MN 55438 PLEASE PRINT
| M.,
MRS,
MNAME MESS s
First MY, Last
ADDRESS =z
Street & Number
i City  State Zip
§ MAG-E 68615
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ARCMEST Qualified Countarman Patch

TI'IEV re only as good as
the people who earn them.

Ta become 3 CARQUEST Quakfied Counterman may not be as tough a5 win-
ning a gold médal, but it 0oes have to be earned.

At 2 CARQUEST AULo Parts Store, the "1 CAN HELP® patch assures you that
your CARQUEST Qualifled Counterman has recelved training and completed a
professional training program

In plain T2alk, that means just what the patch says. A5 an auto parts profes-
sional, your Gualtfied Counterman can help. With Friendly, courteous service
and the right parts. And when you need it even the right advice

whether you're an pid hand at do-it-yourself auto repairs or just starting
ot your'll find that the RIght Price, the RIgnt Parts and the Right Advice make
"CARQUEST the Right Place T0 Duy 3uto parts”. we're in the yellow Pages.

.

AUTOD PARTS STORES r
CARQUEST: the Right Place to Duy auto parts '_]

AUTOMATIC GARAGE DOOR SYSTEM| | (BI i e

& MO PLASTIC PAATS - ALL STEEL SEDRGNE COMLTSASHING i U
# AUTUMATIC REVERSE ey
* % HORSEPOWER

® LIGHT TIME DELAY

* DIGITAL REMOTE CONTROLS

4 RO BO kmsmﬁcuwsﬂlmﬂﬂs
ﬂmﬂﬂﬂﬂﬂ HOATH w.l.rLEIs'.llaismau nciose §2.00 o US Corp
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6 WOODWORKING SECRETS
(Contnusd from page 83)

exposed to prevent uneven wear,
Make the 1-in. table slot wider in the
center to accommodate such adjust-
ments,

Before welding the leg (G2) to the
rod (G1), drill and tap one end of the
rod for a small screw to hold the pro-
tractor indicator. Turn a groove 1%
in. from the tapped end for the lock-
ing rod. Taper-grind the threaded
locking rod to fit in the groove.

When wvou aszemble the grinder,
allow the %-in. rod to protrude about
Vs in. through the protractor. Then,
with the table locking rod in place in
the groove, fasten the hanger to the
table bottom.

The protractor may be a 6-in.
school type. If it's clear plastic,
spray the back side white, so that
markings will stand out sharply.
Glue the protractor to an oversize
section of hardboard and drill a %-
in.-dia. hole through the center of
the protractor center. Attach the %
in. rod and screw-fasten to the table-
top edge. The protractor arm may be
a strip of clear plastic, heavily
scored on the back, or a sheet-metal
pointer.

The table may be of ¥-in. plywood
or a plastic-covered sink-cutout see-
tion, az shown here. The abrasive
belt may be 1 x 42 or 44 in, If not
availablelocally, 1 * 44-in. belts may
be obtained from Belsaw Machinery
Co,, 3251 Field Bldg., Kansas City,
Mo. £4111, for about 90 cents each.

—William Waggoner

MATERIALS LIST—SANDER/GRINDER

Ky Mo.  Size snd description (use)

] 1 1%id, = & pips
i = 115" pipe

add « B2 pipe

e, = 3 pipe [ream 1o Be° 1d.)
Vet v X pipe (ream 1o W% id)
1714, pipe [collar)

etid o 34740, reducing elbow
E1

Wil = ST0d = 1% bushing
Sedia. = 107 stesl rod

B dim. = 33" steal rod

La'gim. = 4" siped shah

“e'-dia, = I seel shalt

o o« 3u o« Rat sl plate

Yo ow 1w § Nat sleel backing plabs
Shetdia, = 47 shesl rod

Faucat handis

A% but hinga

@0 = 1T rh mashing sohiw
“ea 200 ot

La-20 = 34" wing boll

Bap-18 hax nul

B-32 < Wy satscrew

1% = 2%4°-din. hardwood pulleys
Lo~ hardboged, apgrran. B 4 107
Protracior

a3, fengit 1o 1 (indkcatorn)
B-32 = L&" rh maching scew
Mo 8 rhowond Sohee

Elpciric mualor

¥ w10 & 10" phywood

p ia. = 17 slpel pin

V" Tonnid and balt

ABrassD el

1 Wpkfing materigls, whie paint |optonal]
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faggap~<xs<cawnovozzrre-g3gamp
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Drapery rings are “e-in. slices of sched-
ule 40 PVC pipe end MNo. 168 screw eyes.

hen the rings for our drapery |

hangers were lost during mov-
ing, new oneg, at $2.59 per pack,
would have added up to over $40.
Instead, I made new rings by cutting
Ye-in, slices of 1%%-in. schedule 40 PYC
pipe: it has thick walls to receive
screw eves, 1 predrilled pilot holes,
attached screw eyes and painted the
rings.—fack Langseder

A band saw slices the pipe. Strip of mask-
ing tape on the table ensures that the slices
are cut to the proper thickness.

After marking and drilling B Yw-in. hole in
the PYC, turn the screw eye until the point is
flush with tha Inside wall.

Hang ringa on & string 8o you can spray
paint them quickly and sasily all a1 once.

get into a BIG profit business

* WITHOUT ANY INVESTMENT + WITHOUT DOING THE WORK.
—passing the word around in your area about sensational

SEAMLESS SPRAY

The Product and Process made for these “inflation” times e

There's nothing more éxciling 1o sell thin a
revolutionary idea that sives folks a lot of
mongy. 1 1's already %ﬂrmn concept, &l the
better. SEAMLESS SPRAY, our process for
restoring old roofs is that kind of apportun

It fills & yacusm created by the ridiculously
high Costs of new roofs, which the average
plam, factory, schoal, hospital ele. no longer
can atford. With SEAMLESS SPRAY, you sell
themn the product and process that is aiready
working for people like General Motars, Gen-

United States Steal, DuPont and hundreds
mara
They make no investment beyond what they
ga tor the product. Their own men handle the
AMLESS SPRAY application. which on
the smaflest jobs saves many thousands of
doliars. On that minimum SEAMLESS
SPRAY order, you make gver
$1,000. Beautitul tor the customer ;
And vary satisfying for you. the .
man sefling the process.

eral Elactric, American Altines, Holiday Inns,

PAYS

$1,000 OR MORE

for one average sale.

1 SALE PAID:
ﬂ‘l‘l:.ll g
Gus Detiels MBS

WE SHOW YOU WHAT TO DO, AND HOW TO CLOSE
SALES EVERY STEP OF THE WAY.

\TJIE aur pbﬂ.ﬁ;r 1a|ke you every stap Irﬁe. with a PERFORMANCE MANUAL B2A50.40
of thee way. Ulely no eiparience is  which bagks up every claim mads by o
required, Men fram 3l walts of life, 35 Paca, a Dun a%rm'zm ﬂum com- Ray Walls
diverse a3 teachers and larm kands get gaw To get all the facts write Pace

into SEAMLESS SPRAY, making roducts. Inc. B1st & Indiana, Box §1.866.21
big §1.000 plus checks from their first #5035, Kansas City. Missouri 64132, L
Wik it John Mapier

Dur *'tive Setfling Kit coTes to yoo

e e e e R TR)
ick Rogers prossent €1

|

| Bist & indiana, Kansas Clty, MO. 84132 -

| ' not walting ancther day, Fiease rush by malall e
I'LL SHOW YOU HOW ‘Imwmwﬁim&?mmmu 1
EASY IT IS TO MAKE o cik '
51,000 A WEEK PART-TIME! i
FREE FACTS BY MAIL. NO Al :
SALESMAN WILL CALL. Address :
MAIL COUPON NOW, ! ony State Ty _:

WALK SAFE

with PHASER

e e e S e |
O Fush my PHASER '.-
muuh ﬂ"ﬂ‘i

O Tall ma more sboul PHASER.

Pay by chack, money order, credit card. ‘S

e mortal

o 5.
goncls e sand e
amd =

Statw Iip.

cay
PSS SO0RE INTERNATONAL 2170 S.E. 17th 51, '

THE QUIKRETE® COS.

COLUMBUS, DMIO 43229

(Sulta 307) FL. Lauderdaie, Florda 33318
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Convert Your Drill Press Into a
Milling Drilling Machine

By attaching our Mill Table to your drill preas
you can perform facing, alotting, milling and
drilling operations on almest any machinable
material. The Mill Table allows precise positive
movement of any workplece in two directions
relative to the drill preas spindle, just like a full
size milling machine. Adding our Swivel
Vise - as shown above - leta you hold small
or round parts and adds angle mnchining to
the operations you can perform
MILL TABLE - 17° = 5.56° work surface, alumi-
num construction, satin anod-
ized finish, 11° long. travel, 7"
cross travel wi 10#, 36895 +
200 5&H
SWIVEL VIBE - 3" wide jaws, aluminum con-
struction. setin anodized fin-
ish, wt, T#, $30.85 « 2.00
3&H
END MILLS . Four flute, HS steel, ba, % & '
dia. available, any 3 for
£13.95 PPD.
Your satisfaction is guaranteed. If you are
not 100% pleased with your purchase, you
may return it for a full refund.
Michigan residents please add 4% sales tax
M.J. LAWRENCE, INC. o« s
P.0O. BOX 1184, Washington, Michigen 5054
$13-T9-2580 VESA & MASTERCARD ACCEPTED

Order Today,
We Ship Today

NEW ZEALAND LAMBSKIN
SEAT COVERS...
Sizes to fit vans, BV's, trucks
lus all foreign and domestic cars.

For cozy warmih i winter, cool comiod in

summer, Sheanings offers thase handsome

expertly tailored seal covers direct from the

Southiand country of New Zeaiand — rencrwned

for producing the insst lambeking in theworkd

m lasting, maching washabile zno
to maintain their tailored fil with

Shearlings unigue 6 point connector system.

Availablein 3 codors: Honey, Tan and Charcoal

Price 5095 mngla, malchad pair $119 00,

plus shippng

Two 24 hour numbers

Call Toll Free 1-800-426-4628

or Collect In WA, AK and HI

(206) 575-9128 PRE WL

¥i5A/ MG Accepted = Request our Free Color Catalog
Shearlings of New Zealand™
PO, Box 88067, Dept. PM-3, Sealtle, YA 98188
168 POPULAR MECHANICS

LUXURIOUS, HAND CRAFTED,

Here'sa

brush cleaner that

ost shopowners: stock an array

of expensive solvents for
cleaning brushes after various fin-
ishing jobs. A common assortment
might include turpentire or paint
thinner for brushe: used with ail-
based paints, enamels and varnish-
es; methyl alecohol for shellae; laec-
quer thinner for lacquer; and ace-
tone for polyester resins, such as
those used when working with fiber-
glass,

There iz one solvent, however,
that can take over all brush-clean-
ing duties. To a chemist, it's known
as methyl chloride. To everyvone
elze, it's generally known as paint
TEMOVET.

Purchase the stuff by the gallon at
any hardware store. Sometimes you

{o clean an

3-In.-wide brush. Wear
gloves and safety goggles.

2 ]

AAG OR

e —_— i

Wipe off a8 much pairt and remover as
poasible against lip of cup. Then squeeze
out bristies In a rag or wad of newspaper.

Ainse brush In cold water (right) In order to
get off any remaining palnt and remowver.

works forall paints

will see methylene written on the
label instead of methyl chloride: it
will work just the same. In paint
remover, methyl chloride iz com-
bined with cellulose fillers to slow ita
evaporation, and a soap emulsifier
which lets you rinse it off a brush
with water,

A big plus is that it's not lamma-
ble, unlike most solventa. In fact, it's
used in fire extinguishers. And it is
one of the least toxic solvents. How-
ever, it should be used with good
ventilation, since it displaces oxy-
gen in the air as it evaporates. Also,
wear rubber gloves and safety gog-
gles.

Uszed a2 shown in the accompany-
ing drawings, methyl chloride is an
even better brush cleaner than the

Flex bristies in paint remover unill they're
fully satursted. Work brush for several
minutes 1o ensure thorough cleaning.




specialized solvents. The fact that
paint remover emulsifies, as well as
dilutes, enables it to remove even
those binders which have hardened
into a gummy mass that solvents
are unable to penetrate.

Brushes used with latex or acrylic
paints also leave dried, hard-to-
remove residue that water and soap
won't wash away. Treating the
brush with paint remover is helpful
in these cases, too.

Solvent cleaners are, of course,

Unlngmntdlmr'f hllrnvrwlru mn l‘lrnh
wet bristies to remove any particies and to
give the brush a good shape.

To store tha brush mul mmﬁpﬂlm]ﬂ:.

wrap It in newapaper, taking care not to dis-
tort the shape of the bristies.

still necessary for thinning, and for
cleaning & brush that will be used a
couple of hours later.

Conservation tip

A good tip for conserving solvent
cleaners; Rinse the dirty brush in
a small amount of solvent after
squeezing out as much paint as pos-
sible into & rag. then pour the used
golvent into a larger jar for which
you have a cover. Pour anather
small measure of solvent into the
small jar and give the brush a sec-
ond rinse. Continue with as many
rinses &s are required to get the
brush clean, saving the used sol-
vent. The pigment will settle out of
the solvent in the large jar after a
few days. Pour it off into a elean con-
tainer for reuse.—Harold W. Borns

Opelika, Alabama—What ean you
buy for a nickel and still get some
change back? 500 gallons of water,
that's what! As a matter of facl, the
electricity to pump 500 gallons from
your own backyard well costs only
3 or 4 cental

With this reliable, convenient source
of water you can supply your home,
your gardem, and with a water well
heat pump you can even heat and cool
your home for a fraction of the cost of
conventional aystems!

In the past, the cost of drilling a well
made it uneconomical for anyone who
could hook on to city water mains.
However, aa city water becomes much
more expensive, 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 HYDRA-DRILL, it is
already in use around the world, and
un estimated 60000 HYDRA-DRILL
wells have been drilled to date.

The HYDRADRILL can drill to
depths of 200 feet, which puta you
within reach ol most of the good
fresh ground water in the world. The
typical HYDRA DRILL well ean pro-
duca over 4,000 gallona of water each
day—just compare that with the

500 gallons of water per day!
The HYDRA-DRILL is remarkably

simple to operate. It fs completely

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

WATER FROM YOUR OWN BACKYARD WELL!

nverage UL.5. family consumption of =

pumbhuﬂmbaapmnInd[

Mfg., 251 Anderson Road, Opeliks,
Alabama 36R02. RAetter yot—eall our
toll-free number. Call enytime in-
chuding Sundays.
TOLL FREE (800)821-2280
(Ext. 251)

VISITORS WELCOME!

OR CLIF COUPON AND MAIL TODAY!

281 Ancarson fd.
Opaling, Alsbama 38802
I want an sconomical dependable supply of good,
pare walsr on my properiy. Please rush full
informution kit snd prices by FIRST CLASS
MAIL

I
I
I
speeds range up 1o 40 fest per hour, | Print Name
FOR FREE INFORMATION about l ot o= = =
the HYDRA-DRILL and how you can Aach
drill your own water well, md ynur | iy = ™
name and address to: Rock | 10681 DeepHock Miy.
1
WHAT'S HE DOING? NOW! PUT YOURSELF IN A FUN
BUSINESS BY NEXT WEEK oniy
Making a Conciete There 15 & constant demand fee Coloi $3095*
Flower Pall ... and i Mn:m“uﬂfmm min-hack ﬁ
SO CAN Youl BhddeL 1a asy boute ety

Make snd sell your own F
Omamentsl Concrete lema,
Rwsh $5.00 For Bosk
about Alyminum Molds
with prices and production trade secrets
direct from worlds largest mald maenufacivrer,
Over 35 dmigm to select from.

preemote. with 1he Badge- & Minad Sy
tem Buthens heychani purse faw
rors 5edl faml B whope malls, Pan BB
Inbe orders Irom clubs  schook)
churches polihcal cangwdates. Parts -
o6l penmeid, Tobrihdd Bulfoes wll fe mych more Fum and
preld lor you crearing ud:zs while you can eain up la §7%
DB Bt Wiile foe your FREE mew B8 page Tull cobor cata
leg Ov, send §1993 *(plus §1.75 shipgeng, 1hinoet rew-
denty add 5100 wales taa) Starler Wit sciudes die press
toiir coded dies. badge parts. complele snstruchions.

Badpe-A-Minit, e fos6ie oo maon  Litate 161300
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A Profitable Family Cash Business

MINI DONUTS

On Weekends or r

FULL TIME!

Earn szuu OnA Weekend

m’d'lalme or mobie LT Orb# minl donut
Greal (amily businass for fun & profits. Par

anu fime. Easy Io operate and makes up 1o 1,250
fmini donuts per hour. Maka up 1o $750 on a wekkend
al tairs, up-urts events and
e markels,

Free Bunklﬂ

DONUT MAN
u?#?q“i“’ii“.."-’f‘ufm. m
Minngpoks, Manesota 55441

NEWI3IN1

POWER-FEED

PLANER/ MOLDER
JOINTER

The first affordable
shop of its kind!
Now [urn low COST FOugn l

lumber i valusble finished
whock for gramdfatbel clocks. |

PLAMER
FACTS
= PROFITS

Rurniym, house-trim, pcture
frames .. sell 1o others Maolds al Al
F'] hr Mﬂlﬂll & ::;mn dn.gns ira i

mady ko use I | Fnl!
oAy Fﬂ 1 Easy ferma., IHF{JHIM-HIJN xn

P
CALL TOLL-FREE 1(800p227- 1617, Ext, T
In Calt 1-B00-T22.3545. Ext 433

OR WRITE T0.
WODDMASTER TOOLS. INC.
2849 Terrate, Illpl PP12, hmt I:In MO BA105 A

e ————

STAINED
GLASS

a Fap  Fescidating
£ BT E.la, l4eils, Jddewa
! buu[. |.||:I nmpplhen

105 STARTER KIT
; ‘Only 817 85 i,
WHITTEMORE.
BOX 2065EM, HAMOYER, MASS. 02339
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DRINKING WATER FROM THE SUN
(Continped from page 108)

ganisms in the tank and pans, put a
quarter pound of copper sulfate
crystals in the supply tank.

When vou're ready to activate the
system, turnon the water supply. As
the water begins t¢ run into the
evaporation pans, use shims to at-
tain the final level of the unit.
Adjust the water level in the pans by
bending the shaft of the float valve
(Bobby valve). The float should stop
the Aow when the water just covers
the gravel. At this point, tighten the
turnbuckles on the braided anchor
wires.

Next, apply weatherstripping to
the bottom of the glass-support
cleats (PP and Q@). Put the lid with
glass in place on the box and attach
with wood screws, Water will begin
to condense on the glass and drip off
the silicone bead into the trough.

Let the still run for three days
before collecting the distilled water
for use, During this time, find a con-
venient location for the insulated
picnie cooler that serves as a storage
tank and install an overflow tube in
it. Heal the points where the tubing
passes through the walls of the cool-
er with clear silicone.

Run plastic tubing from the air
pump, through the lid of the cooler,

Water purified by the solar still Is ideal
for drinking, as well as for cooking.

to the air stone and seal with sili-
cone once again. Set the timer so
that the air pump runs for about
three hours in the evening.

Once the still has run for three
days, pass the output line through
the lid of the cooler; use silicone to
zeal the joint. Before use, let the
copler fill a day or two to provide a
buffer supply of water.

Maintenance is simple. Check the
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water level for a few days and cor-

rect if necessary. About every three
months, rake the black gravel light-
Iy to expose a fresh surface, Replace
gravel annually.

The output of your solar still will
vary through the year, depending on
weather conditions. In severe
winter areas, shut the unit down to
prevent freezing. If heavy snows are
expected, protect the glass with ply-
wood secured to the lid. v

MATERIALS LIST—SOLAR STILL

Ma.  Sire and descripiion (use)

1 Rober Bobby vake (Moat vaba] wilh V4"
tabing bitting

&g Boal [Tor Boblry wakee)

Brass evaporative cooled dresns

Brass EvBPOralive Cooler-dran ook

Evaporabive cooler-grain rubbar washers.

‘2 = Wt PYC male pipe-ihroad adapters

" = bength 10 suit PV pipe (leedar fine)

=" PYWC cross ting

" PYC nigpies

W pabsanized umiang

4" PYC tew

& PVG olbows

T PV caps (oolledting-trough ends)
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Sxf=17 plastic ioe-cube slorage sy (Mot
Tmni)

4 11704 230 galvaneed sulomobve Ong
ipan [#vRporation pans]

1 20 ibs. pquanum gravel

1 VexATEEY exteror Dywood [bobom)
1 Vg = 3T = heghi 1o SuA [oweral) sxience
plywood {front support)

1 e ow 3T = heghl o sull (overall) exterion

|sicles

T =12 1T enterr plywood (access por
o)

¥ o« Iy« BE pine (sices of top)

3y = %2 x 384" pine (iront, Back of lop)

Ty s 1 o« BY ping {cleats)

W = 1% = 1@ (overpd) pena (Dack chaats)

Fa » 1%y = 3577 pine [Tronl and back
botiom cleals)

o 1% 9 47 pina (oal supports)

3 ¢ 1% = 2% pine (Rler block)

$4 ¥ 3% = 47 pine (CoSechng-trough

Buppons]
B = 119 o 4d° pine (evaporalion-pan

-
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3w 10 = 37 pine [evaporation-pan
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F = 1% = 637 pine (GlaRs supports)
¥aow 14 = 38%%° pmne iglnes wupports)
Ly = 380 = 844" doubis-sirength glass
¥ corner braces
Lt w LT e 18" adnesive-hecked Toam

-
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2 Mo 148 ¥ F pine (foal-lank suppors)
2 FWod e w30 pine (floatiank suppors)
1 Fa w Sla = 12 pine (foat-tank plattorm)
Mg, 4" braciod gatvanized Quy wirs as reqd.. 37 Hibarpiasa
vat insulation, sikoone sealam, irsutabed 2-gal, contmner, tim-
, SOUAFUM B DUMD. Bquasium B sione, inding walve
"As required.
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SHOPPING INFORMATION
The ipe-cube ray (parl X) is {rom PBubbarmakd Ii's
modial Mo, 2862 and is available at housewars slores
hat carry the Rubbermaid line.

The Robend Bobby Valve (part A) s Model AM-54
and |8 avaltable at most True Value hardwans S0fes
and many other hardware outiets. If you have & prob-
lam locating one, write o Roberl Manulacturing Co.,
Drawer A, 10667 Jersey Bivd, Cucamonga, Calif
91730, for the nearest dealesr. Tha aulomative dnp
pans can be found at auto supply oullets



"AFTER 2700 MILES,

MY MARINER WAS ABOUT THE ONLY
THING IN ONE PIECE.

Ken Heskestad, tankerman, Mew City. New York
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It was mid-June when Ken
Heskestad left the Seaweed
Yacht Club in Stony Point, New
York, to begin his odyssey in

a little 12-foot Avon inflatable
boat, powered by a Mariner
25 hp outboard.

Twenty-seven hundred
bone-jarring miles, 23 locks, 2
punctures and 3 months later,
Ken motored "Inflation 1" back
up the Hudson River toward
home.

Total maintenance for the
trip: 3 spark plugs and a new
prop to replace one that was
destroyed when he ran aground
in a fog. Ken says, "Someday,
I'd like to retrace the old Viking
route back to Bergen, Norway.
Whateverit is, the outboard will
be a Mariner."

Mariner outboards earned
a reputation for outstanding
performance on 4 continents
before they ever came to North
America. And as more of them
are getting around, so are stories

like this one. These remarkable
outboards from 2 to 200 hp are
proving they really are better

in the long run.

For a catalog write Mariner,
Dept. PM5. 1939 Pioneer Road,
Fond du Lac, Wi 54935, Or
call toll-free 800-558-9758. In
Canada, write Mariner, 1156
Dundas Hwy, East Mississauga,
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Introducing
the Sinclair ZX81

If you'ra ever going to buy
a personal computer, now is tha
time to do it

The new Sinclair ZX81 |5 the
most powerful, yat easy-to-use
computer ever offarad for anywhera
ngarthe price: only 5149 95" completely
assembled

Don't let the price fool you. Tha
ZXB1has just about everything you
could ask for in a personal computar.

A breakthrough
in personal computers

The ZXET iz a major advancg over
the ariginal Sinclair ZX80—1he world’s
largest selling personal computer and
the first for under 5200,

In fact, the ZXB1's now BK Extendad
BASIC offers features found only on com-
pulers costing two or three times as much

Just look at what you get
B Conlinuous display, including maving
graphics

B Multi-dimensional siring and numearcal
anays

" Plug shipping and handing Prce pciedes o Gnmdinrs
tor TY and cassatie. AC sdapton, ang FREE manusi

NEW SOFTWARE:Sinclair has
published pre-recorded pro-
grams on cassaties for your
ZXB1, or ZXB0 wilh BK BASIC.
We're constantly coming out
with new programs, 50 wa'll
sand you our latest software
catalog with your compuler

ZX PRINTER: Thé Sinclair Zx
Printer will work with your ZXB1,
or ZXB0 with 8¥ BASIC. 1t wil
be available in the near futurne
and will cost less than S100

B Mathamatical nd sclentific funchions
accurate to 8 decimal places
B Unique one-touch entry of key words
fike PRINT, RUN and LIST
B Automatic syniax error detection and
easy editing
B Randomize function useful for both
games and serious applications
B Bulli-in interface for ZX Printer
B 1K of memory expandable to 16K

The ZX81 s also very convenbant
10 use. It hooks up to any television set
o produce a clesr 32-column by 24-line
display. And you can use & regular
cassetle recorde’ 10 slore and recall
programs by name.

if you alrsady own a ZX80
The BK Extended BASIC
chip used in the ZX81 is available
as a plug-in replacement for your
ZAB0 for only $39 95, plus shipping
and handiing—complete with new key-
board overlay and the ZX81 manual,
50 in just a few minutas, with no
special skills or tools required, you can
upgrade your ZXB0 to have all the
powerful features of the ZX81. (You'll
have everything except continuous dis-
play, but you can still use the PAUSE
and SCROLL commands 1o gal moving
graphics.)
With the 8K BASIC chip, your
ZHB0 will aiso be equipped to use tha
ZX Printer and Sinclair software

Order at no risk**

Wa'll give you 10 days to try out
the ZXE1. f you're not complately satis-
fied, just return it to Sinclair Resaarch
and wa'll give you a full refund

And if you have a probiem wilh
your ZX81, send it to Sinclair Research
within 80 days and we'll repair or replace

it at no charge.
** Do nol apply 10 ZXET s

with or without BiK BASIC),

Costis $99.05, plus shipping

and handiing

16K MEMORY MODULE:
Like any powerful, lull edged
computer, the ZX81 15 axpand-
able. Sinclair's 16K memory
module plugs right onlo the
back of your ZX8% for ZX80,

il

ZX81 MANUAL: The ZX81
comes with & comprehensive
1684 -page programming guide
end operating manual de-
signed for both beginners and
axparienced cOMpPuUler USBTs.
A S10.95 value, it's yours froe
with the ZX81



Introducing
the ZX81 kit

I you really want 1o
save money, and you enjoy
building electronic kits, you
can order the ZX81 in kit form
for the increditile price of just
5$99.85" it's the same, full-featured
computer, only you put it togather
yoursell. We'll send complete, easy-
lo-follow instructions on how you can
assemble your ZX81 in just a few hours.
All you have to supply is the soldering iran

How to order

Sinclair Research is the world'sfarg-
es! manufacturer of personal computers

The ZXB1 represents the latast
technology in microelectronics, and it
picks up right where the ZxX80 laft off
Thousands are selling every waek.

We urge you to place your order
for the naw ZX81 today. The sooner you
order, the sooner you can start enjoying
YOUr own computer

To arder, simply call our toll frese
number, and use your MasterCard or VISA

To order by mail, please use the

upon. And send your check or money i_ﬂCCIDE M PRICEt aTy, AMOUNT
i S S ol acon B —CE
CALL BOO-543-3000. Ask for op- ZXBYKI | 9995 .
arator #5009, In Ohio call B00-582-13684 ﬁ?ﬁﬁl{i chip (tor ZXB80) J0.65
In'Canada call 513-728-4300. Ask for . B¥ Memory Module (for ZX81 or ZXBO) 8995
operator # 508 Phones opan 24 hours Shinping and Handling 20 " sa05

a day, 7 days a week. Have your Mastar- |

Card or VISA ready. /
These numbers are for orders

only. For information, you must write fo

Sinclair Research Ltd., 2 Sinclair Plaza,

MNashua, NH 03061

[— (g — ||

TOTAL
-——

MAIL TO: Sinclair Ressarch Lid, One Sinclalr Plaza. Magshua, NH 03061

YUS Dollars



PM OWNERS REPORT:

BY MICHAEL LAMM wesrcoasreomon

ISUZU I-MARK
W oyop

o

NORTH CAROLINA ELECTRICIAM

“ It Kamdibo %

a m”

FLORIDA ACCOUMTAMNT

A little car that packs
a great deal of appeal.

here's a lot to like about the Isu-

zu and wvery little to nitpick.
That's what owners told us after
they racked up mnearly 2.5 million
miles on their [-Mark coupes and
sedans—gasoline-powered versions,
as well ag thoge with diezel engines
(8.1 parcent in our survey).

“The price was definitely right,”
beamed a Minnesota printer. Price
brought them in and economy keeps
them happy. Nearly half of our
respondents listed price as their pri-
mary reason for buying the Isuzu,

“1 bought my [-Mark coupe,” stat-
ed a California student, “because it
was the most car for the money. [t's
very economical and fun to drive;
also well built, with a large trunk,
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The zappy 1.8-liter diessl engine option
provides wery responsive performance.

good ride, full instrumentation, and
it really performs. Quality is excel-
lent, everything fits, and the car is
well finished.”

Quality, workmanship, standard
equipment, comfort, styling and low
maintenance all drew whistles and
cheers from the great majority of
owners. Here's a sampling of the 1.
Mark's most appreciated aspects.

“Great price on a roomy, high-

mpg, quality automobile,” praised a
California program support rep.
“Being 6-4 and 260 pounds, | found
that other cars offered a lot less inte-
rior space, particularly headroom,
than [ needed, Thiz Isuzu LS coupe,
though, really fills the bill."

A North Carolina employment
counselor told us, “Last summer |

A NATIONWIDE SURVEY
BASED ON 2,403,678
OWNER-DRIVEN MILES

made a 3,000-mile trip to Canada and
New England in my Isuzu automat-
ic sedan. With the airconditioner
running most of the time and consid-
erable mountain driving, we aver-
aged just over 31 mpg. Compared

{Pisgse fwrn o page 176)




23K

PERSONAL
COMPUTER

Only

$2390°

Special Factory Sale Price

WHAT A SMART INVESTMENTI 1!

@ For Students and Schools

@ Leamn to program & computer
® Learn to operate a computer
@ For Programmers & Teachers
@ For Labs, Engineers, Etc.

@ For Small Businesses
@ For The Home Owner

PLUG IN EXPANSION

CHECK THESE FEATURES

It has color and sound with @ powerful GBB00
motorola microprocessor. 14,000 Bytes ROM
with built in Basic, 8000 Bytes user RAM, Full
63 key profestional typewriter keyboard, two
10 key numeric pads, two controllers. A high
speed bullt in cassette that operates st 1200
beud, Loads and reads 4 times faster then other
computers, has & speaker with volume contral,
built-in microphone jack and 3 digit counter.
High resolution graphics are 266 x 192 (LIKE
APPLE], text dizplay is 16 lines 32 charsctors.
It hes B colars. Will sccept TAFE, DISK UR
PLUG IN CARTRIDGES. Includes an AC
adepter, AF modulator and TV switch box.
Owmers manuel and BASIC language book
included. All this built into & beautiful black
and white Console Case. Shipping carton
measures 207 x 23" wide, 10" in depth, weighs
only 20 pourds, A fullsized extre festured
computer for onty $239.00,

WHY SUCH A LOW PRICE

Selling on & factory direct 1o customer basis,
wa tave you the profit normally made by com-
puter stores and distributors. You also save the
cost of 8 computsr monitor as this computer s
FCC approved and designed to hook up 1o any
TV antenna termingl, We gre willing to take
# small margin 8t the factory to develop voluma
that allows lowerl cost operation,

COMPERATIVE LIST PRICES
Apple $1125.00, T.1, $625.00, Awrl $516.00,
Onio Scientific $785.00, Radio Shack's TRSE0
color that hes only 4K RAM salls for $499.00
with 8 cessette and conuollers. Commaodore
WVIC with only 5K RAM is 53856.00,

LOW COST PLUG IN EXPANSION
Building block interfece with 4 plug in pors
$70.50. RS 232 carvridge $79.50, wlsphons
modem 512000, Best guelity B0 column
printed $379.00. BK RAM cartridge $79.50,
Floppy disk cartridge $79.50. Floppy disk
£300.00. Tapes snd cartridpes $9.95 to §19.95.

AN INCOMPARABLE
SCHOOL TEACHER

Propare yourself for the future. You can lsarn
to oprrate and program 8 computer for great
job opportunitles In the computer revalution,
Tha built in Basic is @ simplified Level |1 with
B unigue entry system of Basic command words,
This basic includes integer and wiring arrays.
Direct memory access PEEK and POKE. Direct
sigtement execution. user definition functions,
multl statement lines, editing, scrolling, file
management, curser and more, YWe il 3 BASIC
- TUTOR progrsm on tépe T tesch BASIC
Progremming. Machine language programs are
available.

Since the computer can talk, play music and
perform in color IT IS A PHENOMIMNAL
TEACHER. You can now wig the TV 1o
EDUCATE not to frustiate your Temily, You
will gliminate TV boredom with programs that
challenge, stimulate pnd entertain you . Creste
vour ocwn programi of selact from over 30
programs offered. 1T IS A BRILLIANT MUSIC
TEACHER. You can prastice on the keyboard,
select key and TEmMpd, wiits @ Tune and recond.
It hat » grest color st program. You can
improwe  your memory, math, spelling,
wvocabulary and sharpen your strabegy skills,
IT IS A GREAT TUTOR FOR YOUR KIDS.

USE FOR SMALL BUSINESS

Great for the do-lt-youriel! businessmaen. Jusi
add the building block interface for $79.50
and a BE. AAM cartridge for $78.50. This will
give you a 31K compuer for only $389.00.
With a floppy ditk yvou can write good sized
programd  for inventory, names kst accounts
recaivable, ete.

IT ALSO PLAYS GAMES

A total entertsinment center with colar, sound
end music. There gre Space Destrover, Shooting
Gallery, U.F.0., Bowling, Capturs, Pinball,
Blackouwt, Dungeon Hunt, Roulette, Keno, Slot
Machine, Blackjack, Space Adweniure, Boxing
and Backgammon, Game controllers are included,
Challengs the computer or another opponent,
Each game pives family and friends hours of
quality fun, Thess cariridges sell for $8.95
and $14.95. Why pay 5140.00 1o §285.00 for
an slectronic game wih cartridges costing
$25.00 to $50.00 thar could end up in the
closet when you can buy this powsriul
computer for only 5239.30 7

SEAVICE ANDWARRANTY

I the unit fails becauss of defect of warranty
within B0 days of purchase, it will be repaired
at no cost for labor and parts. You just send the
computer United Parcel prepaid to the service
center designated and it will be sant back to
vou within 48 hours of receipt, United Parcel
prepaid, The warmanty s backed by APF, a
major alectronics manufaEturer,

SPECIAL FACTORY SALE 239,00
For $23900 vou get the 23K APF IM-1

Computer that includes 14K ROM with Basic
built in, 8K uter RAM Professional 53 Key-

board, Color, Sound, Two Controllers, Two
10 key numeric pads, High Speed Cassette,
AC adapter, RF modulstor, TV switch box,
Owners Manual snd BASIC Langusge Ingbruc-
tion Book.

SPECIAL FACTORY PACKAGE DEAL

$289.00

Everything wou get for $230.00 plun the
BASIC TUTOR PROGRAM on two tape
casseites with manual to tesch you BASIC

language programming. Alis you pet  the
popular SPACE DEETROVERE PROGRAM,

This package desl lists for ower — $670.00,

FREE TRIAL OFFER — RETURN
WITHIN 15 DAYS — UNITED PARCEL
PREFAID COMPLETE FOR REFUND
OF PURCHASE PRICE

DON'T MISS THISSALE - ORDER NOW

Pleass send me the 23K APFE 1M1
Computer for $239.00

D Please send me the 23K APF IM-1
SPECIAL PACKAGE DEAL lor
$289.00

We ship C.0.D. and honor Visa snd
Master Card.

Name

Agddress

City

Swate_____________Zip Code
[ visa D MASTER CARD [JC.0.D.

Credit Card Mao.

Expiration Date
Add §1%.00 fogr shipping, handling and
Insurance, Milinols raldents please add
&% tam. Add 325.00 Tfor CAMNADA,
MEXICO, PUERTO RICO Adrmail
orders, WE DO NOT EXPORT TO
OTHER COUNTRIES.

Enciose Cashiers Check, Ma Craer
or Personal Check. Allow 14 days far
gelivery (21 days fTor Personal Check
orders), T days for phone orders, Canada
angd Mexico orders must bae in U5, dollars.

R —.

T —— N —— ——— — — —— —— i — —— N ——— i ———

PROTECTO

ENTERPRIZES (racronv-pinect ReLiasiLitys

BOX 550, BARRINGTON, ILLINOIS 60010 — Phons 312/382-5244 to order

10M1181



PM OWNERS REPORT: ISUZU
(Cantinued fam pege 1T74)

with other cars of the same size, the
[suzu's weight gives it a most com-
fortable ride. And yet, the engine is
hefty enocugh for quick response in
passing situations.”

A retired New Jersey fire chief:
“The price is so reasonable! 1 really
like the sedan's styling, and most of
the equipment that's optional in oth-
er cars is standard here in the [su-
zu.”

Isuzu offers the least expensive
diesel available in this country, so
we were anxious to hear from own-
ers who'd had experience with that
engine. Again, price and economy
headed their list of initial buying
gonls. Our diesel owners, though,
reported mpg tallies considerably
lower than those posted by the EPA.
Instead of the EPA's best figure of
41/561 mpg, our diesel respondents
reported averaging 33.5/38.5 city/
highway.

Of general comments by [suzu die-
=&l owners, here's a cross section:

“In 6,000 miles, I haven't been
back to the dealer for anything,”
reported a Florida nurseryman.
“What 1 particularly like is the die-
sel's quick starting, lack of noise and
good acceleration.”

A North Carolina polygraphist:
"I'm getting 45 to 48 mpg on the
highway, so I'm very pleased with
my car's cost of operation—also, its
workmanship. The only thing that
bothers me is rim and tire width—
the car needs a larger foolprint.
Then, too, instrument lighting
causes glare in my line of vision.”

A Texas insurance agent; “Diesel
fuel across the border costs 17 cents
a gallon, so ['ve been wanting a die-
sel, and [ found one that looks great!
It's a well made car, but needs a lit-
tle more acceleration.”

“You can't beat this diesel coupled
with the good automatic transmis-
sion,” amiled an Arizona business-
man. “[suzu has had a lot of experi-
ence with diesels. The car iz well put
together and solid, but a turbo-
charger would help performance,
My car has 8 vibration in the front
end that no one can seem to fix.
Three other local [-Mark owners
have had the same problem."”

A Texas accountant: “1'd expected
better fuel mileage with the diesel
engine. I'm getting 26 to 38 mpg
town and country.”

And a public relations consultant
from the same state confided, "I
eagpecially like the diesal's prompt
starting feature, its rensonable fuel
mileage (I'm seeing 34 mpg tops) and
its driving easze.”

The few complaints we heard from

176  POPULAR MECHANICS

Just for the record, ifs pronounced ee-soo0-
zoo and inJapanese it maans 50 bells. In true
Japanesa democratic fashion the name was
selected from submissions made by the gen-
eral public.

And il somehow seama fighly appropriate
thal the name was selecied by the will of the
peopie, because tha -Mark {s fundamentally
an Everyman sort of car, There is no single
ouistanding quality thal makes il stand oul
from the rabble of other low-pricad scoolers
like Starlets, bollom-ol-ihe-tine Subarus and
Chevettes. Yat, it's charming in its own dated

| drove the base coupe with the diesel
engine oplion ($6,799) and it feit very much
like the Japanese cers thal were made 10
yaars aga.

It has none of the refined manners of the
comparably priced competition like the Chic,
tha varsatility ol on-demand 4 x4 traclion like
the Subaru or even the zappy good looksof a
Corolla sporis coupe. What il doas have is a
functional, if lumpy-lonking, body, a suspen-
sion that's made for work ratha: than play, an
interior that looks like your kid brother put it
logether in shop class and an oulstanding
litthe dissal sngine. Tha angine alone fongives
most of 1he car's faulits. it starts on the first try,
even afier sitting all night in 207 waather, I
spins freely 1o its 5.000-pm redline and pro-
vidas very undiasel-like parformance off Ihe

L

The mutt with the heart of a thoroughbred

ling, as well as remarkabie Yexibility when
yOuU'Te Sparmng your way through heawvy traf-
lic.

The brakes are quite good for the day-to-
day skirmishes with cabbles and mifitan]
bicycle riders, but heat up and lade a bit if you
drive aggressively or damand too many panic
stops in & row. The stearing ts heavy for any
really quick road wark, but it seems accapl:
ably light If you'ra pedaling along at a relaxed
canler.

Pedaling along and saving fuel is really
what the I-Mark does best. The suspension
doesn't inspire feats of daring on tha freeway
of on e back roads, but neither will it lull you
with & soft ride. I's quite firm, in facl, with &
hard ride that borders on harshness, I does
howavar, feal ke it's buill for the long run.
You gel the impression the -Mark will Woler-
ale well the countless trips to the markel, be
loaded down with all manner of cargo and
keap chugging along faithfully year after year
no matter what sort of conlinual abuse you
heap upan it

It seams a lair enough trade. If you're will-
ing o put up with & car thal's nowhere mear
slate-of-the-art technology, it will respond in
kind, Il won't dazzle you with brillianca, bul as
the lsuzu owners we talked to demonstrate, it
will inspire a cerain loyally for ils unprelen-
tious nature and basic virues. Everyman has
his car.—T.A.

‘Handles
beautifully, good
pickup on takeoff,
very comfortable,
easy to
maintain.

hoth diesel and gasoline Isuzu own-
ers involved relatively minor things
like temporary airconditioner fail-
ure, squealing brakes, rattles,
squeaks and similar annoyances.

Nearly T0 percent of the owners
we surveyed had never needed to go
back to the dealer for any repairs at
all, despite a one-vear, 12,000-mile
warranty on parts and labor plus a
three-year warranty against body
rustouts. Of the owners who needed
service, almost &0 percent rated
their dealers "good to excellent.”

A few owners mentioned waits for
parts, but others brought out the
fact that since Buick had sold this

b

same car in the late "70s as the Opel
Izuzu, they found a well trained pool
of mechanies thoroughly familiar
with their cars.

However, several owners did com-
plain that dealers sometimes
charged two or three times as much
for items like oil filters as chain
stores and filling stations.

On the topics of ride, handling and
comfort, here are some representa-
tive comments;

From a Florida accountant: “The
Isuzu handles very well and feels
like a much heavier car on the road.
Good acceleration and a silent
ride.”

A California marine electrician:
“Handles beautifully, good pickup
on takeoff, very comfortable, easy to
maintain.”

A Florida librarian: “It’s an easy
car to drive, very comfortable and
the seats fit me well. 1 like the cloth
upholstery and the fact that the con-
sole romez az standard equip-
ment."”

When we azked owners to recom-
mend changes that might improve
their Isuzus, 176 percent =aid
nong—leave the car the way it is.
But some did have suggestions,
which ineluded the following:

“The brake and clutch pedals
should be larger and farther apart,"
urged a California secretary. And a
North Carolina electrician: “The in-
strument panel ought to have a big-

(Please wrn to page 200)




WI'I'H A SALE LIKE THIS ON
_ CRAFTSMAN SAWS,
YOU ,-GIING T0

NOW $299°*
SAVE *150 America’s best-

selling 10-in. radial saw.

0977 It crasscuts up to 15%. inches
wide, rips u 0;: to 26 inches, allows the
varsatility of accessories. A single lever
arm control provides one-handed,
one-step cperation, and our largest
bevel and miter scales mean fast,
accyrate set-ups. Powerful 1% -HP
motor develops 2% -HP to handle the
tough cuts. Leg sat not included.

ON SALE MARCH 7-20.

WA Earangs
mmmmmzmmﬁoﬂmrﬂ Liretend Stanas

NOW *99”

SAVE *62 Ciaftsman 16 gal.

Wet-Dry Vac with accessories.

{17823 Power to pick up nails, gravel,
or 13 gallons of water, Patented
airventing and exhaust system
generates high speed air How for both
suction and blowing. High-impact
polypropylene tank resists denting,
peeling and rusting. Outfit includes
6-piece attachment kit and car nozzle,

Whele quardities last.
Savings based on regular separate prices

—_=——
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ccusben.,
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SAVE *60 9-in. table saw
outfit with miter gauge.

(24272) t-rips up to 24 inches, cuts
2-inches deep at 80°. Both blade and
motor tilt for bevel and miter cuts, rip
fence self-aligns. Two steel extensions
make total work area 37 x 20 inches
Direct-drive, capacitor-start. ball-bearing
¥ -HP motor develops 1.6-HP Alummum
miter gauge end sted leg set included.

You can count on
Sears

L Boary, Roebuck and Co., 1982




Whatyoucando
to control gypsy moths

by Dr. Louis M. Vasvary

-
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This gypsy moth caterplliiar can eventually grow to be over 2 inches In length. Later the
caterpllilar will trensform into a moth and will mate and lay eggs. Thus, the cycle repeats.

In recent years, gypsy moth cater-
pillars have wreaked havoc on
thousands of acres of forests and
shade trees, and have been plain
nuisances to homeowners. We can
control these pests. But to do so, it
helpsa to know their history, life cycle
and habits.

In 1889, gypsy moth eggs were
purposefully imported near Med-
ford, Mass., by a French scientist
who hoped to cross gypsy moths with
silkworm moths. Some caterpillars
may have escaped, or some eggs may
have spilled. Thus, today, gypsy
moths are established pests.

The gypsy moth passes through
four stages of development: egg, lar-
va (caterpillar), pupa and adult
{(moth). But only the caterpillar
stage defoliates trees. Eggs usually

hateh in mid- to late April; then the

tiny caterpillars eclimb as high as
they can and drop on a fine strand of
silk. If it’s windy, they can be blown
10 to 20 miles.

Some of their favorite trees in-
clude the white oak group, red oak
group, apple, ornamental flowering
fruit trees and willow, Caterpillars
feed on foliage from April to July.

The caterpillars grow up to 21 in.
leng. You can identify them by pairs
of colored warts along the tops of
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their bodies. The first five pairs are
blue and the last six are red.

Since eradicating gypsy moths is
now impossible, we must utilize var-
ious control methods at the specific
time each is most effective.

The first step toward control is to
predict population for the coming
year by counting egg masses in late
fall or winter. Substantial defolia-
tion can gecur when there are 500 or
more egg MASSEs per acre.

Your county cooperative exten-
sion agent may have figures on this.
However, if you make a count, use
binoculars to see egg masses on tall
trees. New egg masses are bright
tan, rather than the dull, washed-
out shade of the previous year's
eggs, Since caterpillars are wind-
blown, it's also important to know
egp-mass density [or nearby areas,

Applying Insecticides

When egg-mass counts are high
and epidemic conditions are immi-
nent, insecticides are the only zalva-
tion against defoliation. To provide
the best foliage protection using
insecticides, you should apply them
when the majority of caterpillars

Dr Yasvary & a0 edetson spesalsl i eMomsogy
at Cook Codege, Rutoes Unimarsty, Livingglon, MN.J

are % to 1 in, long, When thiz growth
stage predominates, most caterpil-
lars from surrounding areas have
already arrived.

During this eritical period, some
foliage must be present to retain the
insecticide. So, you don't want to
spray too early, before foliage
emerges, or too late, after trees have
been defoliated. At this time, the
majority of caterpillars are feeding
in treetops. Therefore, aerial appli-
cations are more effective—and use

Female adult mates, lays sggs in a single
mass, as shown here, and dies. Female
moths, larger than males, can't fly.

Proie: Urion Carbide Agrcoltural Products

1B-in.-wide burlap strip around a tree
trunk. When the Insecta lodge In the cool
shalter, remove and destroy them.

less insecticide—than ground treat-
ments, For effective treatment from
the ground, sprays should be power-
ful enough to reach treetops.

Use only those insecticides re-
viewed and registered for gypsy
moth control by the Environmental
Protection Agency (EPA). Although
controversy exists regarding insec-
ticides for gypsy moth control,
spraving substances is the only way

i urn 150



MEET OUR
COMPETITION...

For years people who bought our
ever popular Scorpion helicopter
have asked our sales department
the one question we just couldn't
answaer, “What's your competition?”

GOOD QUESTION.
HARD ANSWER.

Fact is, for 12 years the Scorpion
just had no competition. An able
performer, designed for low cost,
pure fun helicopter flying, there just
wasn't a helicopter on the market
that could even come close 1o it
especially in price,

NOW THERE IS.
THE ROTORWAY EXEC.

Is it good competition? You bet!
Economically priced. more cruise
range, {50% more than the Scorpion).
Maore climb power available with our
much improved RW-145 engine,
Custom built by RotorWay, this

Hellcopter Tidblts

Whan landing an girplane wilhowl
power, The piléd mus! seiect a large
Teedd and mannladn an aicipeed af 1.3
¥Ep (useally sbove S0 mph) N lowen-
down. In 3 helicoptes, power off swlo-
rotation sllows you to Lland al ferd
Torwird spead and tero descent rate.
making Bvadable a lol of emesgency
landing sites thal just won't accomg-
date & Timetcd wirs) aircrall. || you ve ever
walthid i Bied Tharé and lafd Gn a wie
wiu it T piciure. Leann laks more by
sandang for our mlo pack 1oday!

That's enacily why we desagned our hadi-
coplers fo be aftordable Send lor gur
wxcitang lull Eolor brochure 10 evaluahe
=g they S plav v Exec A siop-by -shep
descrphon of the RotorWay program and
hiow pou can he a part of s exciling
evolution. ncludes & 247 8 367 posier adee
wipw of wll major componenis 3 eidw
drawing. autorotaticnal infonmaton, prics
ing details and 3 gpecal offas

ORDER YOUR PACKAGE
TODAY!

power plant puts out 17 horses more
and still retains the ability to use
auto fuel. Increased usage ot farged
components keeps weight identical
for better performance with no sac-
rifice in payload. In addition, the all
new Exec is 30 mph faster than the
Scorpion in cruise. The RolorWay
Exec, eavarything a light helicopter
should be.

Dirger our beaulitully
iustrated lormation
pachage. e krow Shat
d most pleasure Hiymg
has Bacoma jusl 1o
BEPDASIVE, Ll o’

LL5 800-824-Ta88

Gigeabure

Crucdil £ a0 custames, (o order paceage, Call Tall Free Mow

addornea BDO-RES-TTTT
Chargs i dastarcerd vidh &m Ea Mo

Mow you know how we stack up
against ourselves. Impressive?
Rightl But there's more. Make a
point to compare us 1o other piston
powered helicopters thal cost fifty
thousand and up. The RotorWay
Execisintherunning...speed, pay-
load, styling.

Go ahead. Check us oul. We're
ready 1o show you just how afford-
able helicopter flying really is. Check
out both our helicopters. Each does
its job equally well. Check out our
competition. All those helicoplers
costing thousands more, deserve al
least a look. It will be worth it whan
YOou comparg ours against theirs.
Feature forfeature, dollar for dollar,
the Rotorway Scorpion and Exec,
the two most competitive flying
machines around.

£PM3

Alazsy Ay Ml BOO-A24- 7319 operaior 163
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SECURE YOURFUTURE AS A

LOCKSMITH ]

BE YOUR OWN BOS5

MANY STUDENTS EARN
MORE THAN THE COST
OF THE COURSE BEFORE
COMPLETION

$25 hr.

EARMNINGS
T

'}

FREE o&g St

WRITE TODAY:
UNIVERSAL SCHOOL OF
MASTER LOCKSMITHING
F.O. Box 214657
Sacramenio, TA 93821

CORRESPOMNDENCE AND
SHOP TRAINING AVAILABLE

WAME i
ADDRESS i
ciTy !
STATE T
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CONTROL GYPSY MOTHS
{Continved from page T78)

to prevent defoliation inan area con-
taining many caterpillars. However,
you should use ather control meth-
ods during nonepidemic periods.

Insecticides and amounts for
ground application are indicated in
the chart below,

Of the materials hsted below, car-
baryl (Sevin) and Bacillus thurin-
giengia are registered for use on

lations of climbing caterpillars. Two
such products are Tack-Trap and
Stikem Special.

Parasites such as some species of
wasps and flies, and predators such
as mice and chipmunks, play a role
in regulating gypsy moth popula-
tions, These controls become more
effective at low levels of gypsy
moths.

Pheromones are chemical sub-
stances secreted by animals which
cause a specific reaction by a receiv-

INSECTICIDES

Material (Brand), Amount for Hydraulle Application Mist Blower

Formulation 100 gal. 3 gal. 1 gail. 50 gal.
Acephata {Orttere)

T5% Solule powder Ba b, — - L]

15, 5% liguid concantraia — 4°% Iablespoons 147 tatieapoons -
Baciitue thuringlenais (& backenal

{Dpadi 1| ¥ ablwspoons 3 tablespoong 5in

|Diped 4L} 1102 pla. 3 io 8 imaspoans 110 2 isaspoona w05 g

[Thniurscica) 2 s, an og 1R or 10 gis.
Bendiocart (Ficam W or Turcam) Applicalion by comemercial apphcalors

TE% waitnble 30w — - =-
Cartsaryl [Sevin}

S0% wefiable powder 2% 5 tatiespoons 2 tablespoong -

A Terwadie (4 B./gal) 1 2 labinapoans ¥ Beasponn 1 gal

B sprmyahia 14 i 4 1BheSpOOMS i [EARDOOME 5lb
Phosmat (Imiden) Application by comemncial Apphcalons

50% watlabin powre 14 -— - o
wethoxychior 30 (Marsts) Ewdib & imbbsapoons E tnblmapocra —_
Note: Be sure io ioliow sl directions and safety precaufions on the mescticide labal

most food crops. (See the product list
at the end of the story.)

Other control methods

Some control methods useful dur-
ing low populations of gypsy moths
include egg-mass removal or treat-
ment, and banding trees. You can
destroy egg masses from August to
mid-April by removing them with a
penknife or putty knife. Serape the
egg masse= into a can containing
Clorox, or into an empty container
which you can burr. Pick up all egg
masses that fall to the ground.

You can also treat egpg masses
directly on the tree with a 1 to 2 mix
of erecsote to fuel oil. Apply mixture
with a paintbrush and only cover
epr masses, nof the entire tree
trunk. Wear gloves for protection.

Beginning in mid- to late May,
burlap or cloth strips tied around
tree trunks will capture some gypsy
moth caterpillars. Cut the strips at
least 18 in, wide and long enough to
encirele the tree 4 ft. above ground
level. Secure the material around
the middle with string. Fold the
upper edge of of the strip down over
the string to form & skirtlike band.
Remove and kill captured caterpil-
lars every day. Sometimes alumi-
num foil or thin plastic wrap secured
around tree trunks will also stop cat-
erpillars.

Sticky material applied to tree
trunks will also intercept low popu-
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ing animal of the same species. Syn-
thetic sex pheromones have been
formulated and used for confusing
and trapping male moths. However,
traps haven't provided successful
control in moderate to high popula-
tions.

The best natural control of the
Eypsy moth isa virus which causes a
“wilt" disease among caterpillars.
Unfortunately, the disease works
best when the pests have reached a
high population density. However, it
might be a good weapon for future
control when we understand its pro-
Ccess. AL

MANUFACTURERS—

GYPSY MOTH INHIBITORS
materisls spplisd o tres runks
Tack-Trag: &ri, Lawn and Garden Div., Box 989, Grflin, Ga.,

30T

Trea Tangieioot: The Tangleloot Co.. Tangledoot Buliding. 314
Straight Ave. 5.W_. Grand Rapids, Mich. 43504,

Stikem Special: Michel and Pelton Laboraionas, 5743 Land-
ragan, Emenyville, Cahl 94508

Insscticides

Owtherm: Chivron Chemical Co., Agnculiural Pestickdes Div.,
575 Marset 51, San Francisco, Cait. 84105

Dipel and Dipal 44 Abbod Laboratories, Charmicel and Agricul-
tutnl Procucts Div., 14th ard Sheridan, D-05M, Norh Chi-
cago, . 6004

Thurcsds: Sandor Inc_, Crop Prodection, 450 Camno del Rio
B, Ban Dingo, Call. G108

Fican W and Turcam: BFC Chamicals inc_, €311 Lancasher
Piia, Box 2067, Wiarangion, Ded. 18605

Servin: Union Carbice Agricuftural Products, Bow 17810, Jeck-
sorclle, Fla, X224

imigan: Staulfler Chamical Co., Nyals Farm Rd., Westpon,
OERB0

Cann.
Mariate: E | duPont de Nemours and Co. iIng., 1007 Markei
S, Wilmingion, Dol 15898

Synthetic pheromaones
Zowcon Corp., 975 Calfornia Ave., Paio Afo, Casl, Ba304
J.T. Baksr Cresmical Co, Prillipaburg, N.J. 08885



can PAY OFF ...

This One Low-Cost Power Tool—

SAWS to desired Width. ..

PLANES to desired Thickness...

MOLDS ail popular Patterns....

—All at once or separately. . . All By Power Fead'

Theﬂnf‘y&)mp.l'ﬁm Workshop Tool OF its Kind fn Tha World!
From The Day It Arrives. .. the Belsaw will make and save you
money. With shortages and inflation m lumber prices sky-high,
this vars-aldu powar |m!aasﬂgﬂaysinr by quickly converting low
cost rough lumber into high value finished stock. In just one pass lum
out ynur oW quartar -round, door and window stop, casing,
tongue-and-gr m patterns. Other Belsaw operators
are making cases Iur gr ather clocks, furniture, pu.‘:lum frames,
fencing, bee hives, bed sials, surveying stakes .. all kinds of
milhveork.

Built For Pros . .. Priced For Home Crafismen. . . it is engineered
and built to industrial standards, but Factory-direct safling keeps the
price fow. Handles lough ocak and walnut as easily as pine, and so
simple o operate even beginnars with no experience can use it
With just this one low cost power-leed maching
in @ cormer of your garage or basement, you're
set up o supply lumberyards, cabinelmakers,
carpenters, remodelers. contraclors and
hobbyists in your area with custom-planed
lumber, frim, molding... ALL of their
millwork requiraments. You can supply pic-
ture molding 1o arl shops, hardware and de-
partment stores. or seil direct to framing shops.
All standard patterns are svailable from stock, or
we’ll custom grind a knife o your own special
design or sample.

Does The Belsaw Pay? YOU BET!

READ WHAT OTHER BELSAW OWNERS SAY:

A Good Investment ® Robert Sawyer, Roseburg, Oregon: *°f be.
lieve that the Belsaw is the best investment [ ever made. I've been g
planer man for vears and am now retfrad. The Belsaw has earned me
over 560,000 extra income in the past eleven vears*’

Pays For ltself # R. 5. Clark, Springfield, Ohio: “*f bought o batch
of walnul in the rough. and after ploning it on the Belsaw ! flgured up
the money | had saved. It was enough to pay far two-thirds the cost of
the Planer, It really does a good job, "

More Than Expected ® Stephen Schulte, Orangeville, Penna.:
“This machine pavs for itself by making money our of serap boards,
ftis a very well built machine and § confess it is more than | expected
Jor the price [t does everwhing vou sav if will.”

v« And Belsaw Is The Choice OF Professionals:

“f recommend Belraw's Planer-Molder-Saw as the most usefil
shap toofl that ary crafisman could own, We wse ours every day in the
WoRKBENCH model thop, and couldn’'t get along without it."

JAY HEDDEN— Editor of WORKBRENCH Magozine

Bolsaw In You!
pwn Shop 00 Out

'30-DAY FREE
| TRIAL OFFER

Mail Coupan pelow
Far Complete
Dedails!

I'I| -

o =it =+
'l’ﬂu Take NO RI 5]{! The Belsaw
Is Backed By Our Exclusive 100%

Guarantee of Satis faction:

& “Try the Belsaw In your own shop for a ull 30-Days
and put 11 o work for you Give it a thomugh test and
make it prove that it can do everything we say 1t will
Lese it just &s much as Yo want, Then of vow are not
completely sabisfied, just send it back and we'll retum
every penny vou sent. And YOU are the sole judge!
There are no questions asked . there are no fine
print ‘use’ charges. Our al guarantee i that YOL! mus
1}1. JO0'% satisfied o vou get yuur rrvr.nrwl,l h.1..h

E I
im
Estra bneomal

Just Mail Coupon . ..

Dook with
locts and
full details
. RUSH COUPON TODAY!

If cowpon bax bern BELSAW POWER TOOLS Co.
revnd, just iend ey Figéd Bulﬂnﬂ

Prrncanil willy nper
et aadefens - Kansas City, MO B4111

ACT NOW!

Coupon
Brings
Full Details!

902M Field Buiding
Kansas City, Missour 84111

[ YEB, pleose acnd me thye FREE Booklet
trat gives me camplete foets ot Bedsoan’s
Plamer-Modder-Suw gnad full detaifs on feew
§ o el foor o WDy Free Teiol el
in my amon shape, [ andesstond here 8 No
Crbfigution amd that Nev aalesmn will ol

ADDRESS

cmy STATE




SAWMILL Of Itz Kind In The “d "

It need good, high-quality lumber, don't
mllmrgu!umher prices your important building
projects. The Belsaw goes right to the trees and
turns out smoolly, true-cut lumber . . . &ven begin-
ners get excellent results. Just oné man (R0 créw
neaded) can easily cut enough on weekends 1o save
hundreds of dolkars over high lumberyard prices. For
power use tracior PTD or other low HP diesel or
electric unit, Factory-direct selling keeps price low,
and conventent tima payments may be arranged.
Send for FREE BOOX! Jus! mail coupon below lor
“How To Saw Lomber” booklel and complate facls
on the One-Man Sawmill. There is NO ‘ﬁm
lﬂnnhlmmltﬂﬂlnﬂ.hl 14!

BELSAW MACHINERY CO.
3E2M HELD BUILDING
EAMEAS CITY, MO B41T1

Please send all facts ond dripils in

|
g

e

MORE SMILES
PER MILE and

more miles per gallon...
over 200mpgq!

MOTORIZE YOUR BIKE...Chooze
from two of the world's lightest,
fastest, most reliable engines:
2HP or 1.3-HP. Both all

THE ICE ABOVE, GIANT BELOW
{Continued lrom page 115)

than a decade and all without major
mishap. The proposal comes from
the marine division of General Dy-
namics Corp. and is principally the
work of its Electric Boat (subma-
rines) and Quincy (LNG) Shipbuild-
ing subsidiaries.

It is perhaps the most fascinating
concept advanced as a solution to
the major problem of the Alaskan
North Slope: not how to produce oil
or natural gas, but how to move the
vast amounts alreacy discovered to
world markets.

Surface ships, according to a ma-
jority of experts, can't fight the ice
yvear-round and do a reliable job.
Although there are still some propo-
nents of new ice-breaking tanker
designs (primarily Canadian inter-
ests), the Esso S5.5. Manhatfan
project is regarded, by most marine
architects, as the final test of sur-
face ships against Arctic ice—a test

believe the project will never be
completed, although 1987 has been
given as a target date.

By comparison, General Dynam-
ics calls for a fleet of 17 submarine
tankers, each costing about $700
million to produce, plus another $3
to $4 billion in shore facilities. Reac-
tor-powered versions of the sub LNG
tanker design—the “nuke option”—
would cost an additional $25 million
apiece to build. But, because of a
speed advantage—15 knots versus
12 for the larger, heavier methane/
liquid oxygen-fueled sub tanker—
only 14 nuclear vessels would be
required to deliver the same volume
of gas at the specified rate.

Besides costing almost 230 billion
less than the projected pipeline, and
being much preferred from an envi-
ronmental standpoint, the subma-
rine tanker offers the flexibility to
react to marketing—which, in terms
of petroleum, usually means “politi-
cal"—conditions. For instance, the
Reagan administration might be

Proposad submarine LNG tanker routes to lce-free ports In Canada or West! Germany.

which has proven them to be eco-
nomically unviable. Off Prudhoe
Bay, Alaska, the Beaufort Sea not
only freezes several feet thiclk, but
the surface icepack is often thrust
by wind and current into pressure
ridges that build up like small moun-
tain ranges.

Washington's favored solution has
thus far taken the form of a pro-
posed 4,800-mile pipeline, branching
off in Canada to terminuses both in
Chicago and San Francisco, It would
be the largest private construction
project ever undertaken, at an as-
tronomical cost of $43 billion, a por-
tion of which would be federal sub-
sidies—read “taxpavers"—put up
in advance of construction. Even if
financed, with environmentalist ob-
jections cast aside, some experts

able to talk West Germany out of
finalizing a massive deal for Rus-
sian natural gas via pipeline if some
meana of supplying the Germans
with Alaskan gas existed.

But current indications suggest
that despite some obvious advan-
tages, the submarine concept is
regarded by both government and
private sources of finance as too nov-
el and untried.

Yet, the idea really isn't new,

At General Dynamics, the idea
goes back 13 years to a design for a
submarine oil tanker. This slightly
smaller sub—about 900 feet long, as
opposed to 1,400 for the LNG wver-
sion—would also have operated
from Prudhee Bay. Interestingly,
even as pipelines today are being
championed for long-distance Arctic



gas transmittal, the original subma-
rine iden, for hauling crude oil, is the
gubject of renewed interest on the
part of Canadian interests; it may
yet be built.

Six cargo tanks 1

Liquid natural gas handling, of
course, involves more critical sys-
temsz than does transportation of
heavier petroleum products. The
LNG sub would have six separate,
340-foot-long cylindrical ecargo
tanks. Inside the steel pressure hull
of each would be a layer of insulation
identical to that lining the spherical
tanks of LNG ships now operating:
mechanically attached isoeyanu-
rate (foam) panels. This system has
8 designed boil-off rate of about 0.2
percent per day. An air-filled space
between the ingulation and the pres-
sure hull would allow for inspection
and repair access, The tank material
inside the insulation would be nickel
steel, built to withstand the extra
pressure szhould malfunction pre-
vent venting of boil-off gas,

A main, variable-ballast tank run-
ning down the center of the subma-
rine would provide the necessary
seawater ballast for submerged run-
ning with or without carge (LNG
tanks cannot be contaminated while
deadheading), General Dynamics
believes the general undersea oper-
ating routine would involve nothing
outside the realm of current mili-
tary submarine operations. A heavy
array of electronic and sonar sens-
ing instruments, however, would be
necesz=ary for the detection of under-
sg; obstacles below, above and to all
sides.

Operation at 600 feet

Arctic-sea lce-pressure ridges ex-
tend more deeply below the sur-
face—as much as 150 feet—than
they do above it, and would provide a
primary navigational hazard. The
tanker is designed to operate at a
maximum depth of 800 feet. The
pressure hullz would have a col-
lapse depth of 1,000 feet. Normal
cruise would probably be at about
300 feet, depending on awvailable
depth and presence of surface obsta-
cles. It wouldn't pay to run deeper,
gince a “mid-water layer,"” extend-
ing from about 600 down to 3,000 feet
in Arctic oceans, is actually warmer
by several degrees than the 29°F.
surface layer and this would only
work against the cryogenic cargo
insulation. (Sudden or massive re-
lease of LNG into the much-warmer
seawater might result in a sponta-
neous explosion—nobody is exactly
sure.)

While there would be emergency
hatches, compatible with rescue

submersibles, to provide escape for
the crew of 30-plus, & grounding or
complete power loss under heavy
pack-ice would be dicey. Even the
heaviest sea ice iz always moving,
however, and iz frequently split
open by wind and current into what
are called leads or polynyas. These
pools can be several hundred yards
wide and a mile or more long. The
open water would soon glaze over
with thin ice, but the tanker could
surface through it—the deck and
upper hull protected by those 10-by-
10 oak beams put there specifically
for that purpose.

The nuclear-powered version of
the tanker, while speedier and more
economical to operate, would re-
guire some backup source of propul-
sion in the event the reactor had to
be shut down for emergency reasons
while the ship was submerged under
ice,

General Dynamics engineers be-
lieve a storapge-battery system could
suffice, although an auxiliary diezel
engine, fueled by LNG und liguid
oxygen, might be preferable. Highly
sophisticated sonar gear would lo-
cate a nearby polynya; once the ship
were positioned below it, it would
need no further auxiliary power to
surface.

Stored compressed air would blow
seawater ballast from the main
tank, with no drastic effect on trim—

although emergeney surfacing
would probably be undertaken in &
bow-high mode.

It iz estimated that a seabed car-
go-transfer facility (illustration on
page 118) would give individual
tankers nmo more than a 24-hour
turnaround time in Prudhoe Bay.
The proposed fleet (17 mon-nuclear
or 14 reactor-powered) would have a
cargo-lift capability of two billion
cubic feet of natural gas per day—
every day.

Prototype proof

It is apparent that the concept
would require proof in prototype,
even though its novelty lies primar-
ily in the grand scale at which tech-
nology is applied, rather than totally
new applications. Adding a nuclear
reactor to the mixmight be too much
for most nervous bureaucrats to
swallow—even though the meth-
ane-fired version would require a
large liquid oxygen tank aboard.
This would add bulk and weight and
would require a liguid oxvgen pro-
cessing plant at the southern termi-
nus of the tanker route.

There was a day when bold ven-
tures had better than even chances.
In that regard, the submarine tank-
er concept might have come along
not before, but after, its time. M
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This small rustic-locking log container
holds a variety of succulents such as star-
shaped aloe, several types of lacy sedum

and rose-shaped seonium.

Planting cacti

in small containers

Gnarled, burled, twiggy, knotted and
generally craggy pieces of wood make
ideal containars for cacti and succu-
lents. The rough wood textures comple-
mernt the often thomy, often tough-
skinned cacti. Wood containers can also
provide good drainage—a necessity for
healthy succulents.

You don't need a large container for a
caclus garden, as there are many min-
lature species. For example, some
types of aloes and sedums (see pholo)
retain their miniature sizes so you can
enjoy a cactus dish garden long after
you plant il. As an extra bonus, many
succulents are so hearty that they grow
with Hittle encouragement.

Cacti and succulents don't grow in
pure sand—they require nutrition, and
the soil should have good drainage. You

can grow them in a com-

SMALL GRAVEL
TO COVER BONL

HOLLOWED OUT W00 OR
OTHER SHALLOW CONTAINER
WITH 2 34" DEPTH =

MiNIMUM 2" DEEP

mercial planting mix 1o
which you should add
vermiculite and sharp
sand to improve the
drainage.

Whenyou repol a cac-
tus, gertly remove the
hard crust of soil from
the container and loosan
the roots wvery slightly.
Place the cactus in the
pot and add soil 1o within
¥ in, of the rim. Give

CONTAINED GARDENS
{Contnued from page 135)

materials by using construction-
grade redwood.

However, since the box will he
filled with earth and, thus, suscepti-
ble to decay and insect infestation,
construction heart redwood is a bet-
ter choice,

Cut parts to size, according to the
drawing on page 135. Mark and bore
drainage holes in the bottom piece.
Next, cut the rabbets in the front-
piece and test-fit the parts without
glue.

Tocut the scalloped edge along the
top of the frontpiece, draw in a pen-
cil grid lightly, using 1-in. squares as
shown in the drawing. With squares
in place, you can draw in the curves
freehand.

Analyze your artwork critically,
to make eertain you like what you've
drawn. Then, cut the edge, using a
sabre saw and a relatively fine wood-
cutting blade. SBand the shape, using
g drum sander in your portable
drill.

Assemble the box with the fasten-
ers noted on the drawing in the fol-
lowing order: back cleat to back; side
cleats to sides and back; front to
sides. The bottom floats. For maxi-
mum strength, use résorcinol glue in
the fixed joints,

Caution: Attach the window box

UNIT LENGTHS o

ALl GRAVEL
BED

SAND BWEPT
BETWEEN JOINTS

158uduh”
BRICK

4 LURITS -

Jra” DA
REINFORCING
ROD, 30" LEMGTH

STABILIZING
160 NAalL, CLINCHED

¥
I
|
i
I
I
i

4

Bt | =l
RAILACAD y —
TIES T e,

MOTE] LUWIT LEMNGTHS AS DESIRED
3.4, B OF E LONG

EQLAL

BORE 14014, DRAINAGE HOLES, POTTING S0IL r dish garden several "

COVER HOLES WITH POTTERY SHARDS  COMBINED WITH ms baiugr& watering it aecurely: in place. Locate the dnuh{e

OR FINE-MESH WIRE SCREEN COARSE SAND I plate (directly under the window's
sparingly. sill) and fasten the box; use 4-in. No.

4 ~ SMALL GRAVEL BED

FILLBEDEWITH
EMNRICHED
PLANTING SOIL

UMNIT
LENGTH

P OHALP UNIT
EENGTH

TIES ARE
SECURED
WiTm 374"
AEINFORCING
ROD; SEE DETAIL
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18 hot-dipped, galvanized lagserews
with washers turned through the
box, the siding and into the plate
behind. Add wedges (wood shingles)
between the box and the wall as
needed to level the box.

3 Telephone-pole edgers

Weathered telephone poles sunk
into sloping land contrast hand-
somely with blooming plants placed
along the border,

Although telephone poles are dif-
ficult to buy in some aress, you can
begin your search by calling the
local utility company, or a landscape
supply company.

A chain zaw generally does a good
job of cutting the poles to the
lengths you'll need for this particu-
lar project.

To keep pole sections =ecurely in
place, it's a good idea to join them
with Y-in.-dia. steel rods driven
through holes bored in the poles
with a %-in. or larger drill.

As extra security on sloping
ground, clamp one end of a length of
wire around the steel rods between
poles at 30-in. intervals. Then clamp
the other end of the wire to a “dead
man” buried farther up the slope.
After positioning the poles, you
should backfill the trench and then
tamp the earth firmly in place to
provide support.

4 Rallroad-tie planting beds

This contemporary-looking gar-
den is inspired by the age-old con-
cept of intenzive gardening, which is
practiced in both Europe and the
Orient.

The idea is to fill each bed with
highly enriched planting soil and to
plant it densely with chosen vegeta-
bles, herbs and flowers. The theory
ig that the dense plantings will
erowd out most weeds.

There's a great amount of fexi-
bility in the plan of this modular
garden. You can begin on 8 modest
scale, with two or more modules and
then add additional ones as vou need
them, or as railroad ties become
available,

The ties are gsecured in place by 30-
in. lengths of Ye-in.-dia. reinforcing
rod, attached with 16d nails partial-
ly driven into the ties and elinched
around the rods.

You'll find that the raised beds are
more easily tended than convention-
al gardens. They also offer architec-
tural interest, even in the dormant
SEABOT,

For an added aesthetic effect, try
positioning bricks in some of the
modules, ™

Tool For Your
Workshop

The 120 page, full color
Leichtung catalog is crammed
with tools for woodworkers,

metalworkers and hobbyists of
all kinds.

We've got magnificent brass backed
English saws; a broad selection of
drill accessories: fabulous Danish
workbenches: loads of super garden
tools from around the world;
specialty automotive tools and aids;
house and patio “gotta haves” —and
that’s just for openers!

It's a fun catalog to flip through!
Oh yes, it's also FREE! Just mail in
the coupon and we'll speed your
copy along. FREE offer expires
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NEW PRODUCTS FOR LAWN AND GARDEN (Confinued rom page 135)

The Growmaker (8 a 1d-cu.-ft.-capacity
compost bin made of elght rolled steal pan-
els, a sturdy base and a hinged lid. All parts
are coated with aluminum-zine alloy and
green paint to reducs corrosion. Each pan-
&l can be raised separately o remove com-
post evenly, The 3l-in.-diameter unit is 34
in. high, weigha 26 pounds and is priced at
$73.95 postpald from Rotocrop Inc., 604
Aero Park, Doylestown, Pa. 18901,

The professlonal-model High Limb
Chain Saw Is a pruning saw designed for
cuiting high limbs without a ladder. The
tool consists of a 4-fi. chain blade, two
25-f1. lengths of polypropylene rope and
a 14-ounce sandbag welght. To operate,
just attach tha throwing welight to one
rope end, toss over the tree Himb and oul.
it costs $39.95 al hardware stores and
from the manufacturer: Green Mountain
Products, Muller Industrial Park,
Norwalk, Conn. 06852,

Stone Bark Is an earth-colored
mulching material made o! slate
that's been altered to look like
chips of wood bark. According to
the manufacturer, It won't rot, Iads,
blow sway or attract Insects. A 45-
pound, 1-cu.-it. bag sells for $4 a1
home and garden centers. If it"s not
avallable In your area, write to Old
Dutch Materials Co., 350 Pfingsten
Ad., Northbrook, Ill, 50062, for the

You can steer thia 16-hp, cast-lron lawn tractor
with two hand-operated levers. To lum with a zero
- turning radius, push one lever
and pull the other. The Minl-Skat

"’ plus f.o.b. postage Cedarburg:
optional attachments: a dozer

blade and snowblower from
Struck Corp., Struck Lane, Cedar-
burg, Wis. 53012,




Hydroponic gardening
ia now avallabls to
homeowners through
tha Vegsetron. WMade
from a series of 3-in.
diameter PYC tubes ar-
ranged In steps, the
tubes are connected
with hoses to a pump
(a.c. current). This de-
sign provides plants
with a controlled flow of

maker, the unit is easily assembled, and
produces maximum yleld if placed In a sunny
spot with good air circulation. Price ranges
from $352 to $864. A free Information packet
is avaliable by writing to Geo. W. Park Seed
Co. Inc., Box 31, Greenwood, 5.C. 20647,

The HB-680 |s a gasoline-powered
blower/mister' sprayer that waighs
16.5 pounds and has & 2-gal. spray-

tank capacity. it can drive spray up
to 30 ft. horizontally and 20 ft. ver-

tically, and it can blow alr &t the rate
8 of 245 cu. fi. per minute. The unit

has engine speed control and lig-
uld volume control, mounted on the
front handles, and sasily acceasi-
bie air filter, fuel fitter and carbure-
tor In the rear for adjustment or
repiscameant. it sails for $259.95 at
Homeilte dealers and Is made by
Homelite Div. of Textron Inc., Box
T047, Charlotie, N.C. 28217,

The Solo Model 581 rotary lawn-
mower has & S-hp, liquid-cooled
engine with a 2-quart fuel tank that
allows up to faur hours of uninter-
rupted cutting. According to the
maker, s low-profile plastic hous-
Ing cuts rust corrosion and enging
nolse. This 18-in. mower weighs 55
i pounds. it's $399 ai garden centers

t1 and is made by Solo Inc., Box 5030,
= 5100 Chestrut Awe. Newport

The Back-Saver is a goosaneck-handled lawn rake
that reduces user fatigue. ts 48-in.-long, tubular-
steal handle s connacted to a 20-in.-wide head with
32 spring-steel teeth. It's 29 pounds, and $3.95 ai
home and garden canters. Made by Rugg Manutac-
turing Co., Box 507, Greenfle/d, Mass. D1302.
(Piegse turn to page 188)
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LAWN AND GARDEN PRODUCTS
{Continued from paga 187)

[ The Bruiser Il is a
blow-malded plas-«
tic trash can with
galvanized-metal
lock handles that
keop the cover se-
Curely In piace. Ac-
cording to the
Bruiser's manufac-
turer, the blow-
molded construc-
tion can provide
greater strength than Injection moiding.
This aliows the product to remain sturdy
and durable In temperatures ranging from
—20°F 10 +150°F. The 32-gal.-capacity can
shown here sells for $15.95 at hardware
storas and home cantars. i's manufactunsd
by Fesco Div. of Cities Service Co., Box 626,
Pitisburgh, Pa. 15230,

The Green Machine Is a lightweight, electric
cultivator with two double-sdged, reclpro-
cating, spring-steel cutting biades. Accord-
Ing to the manufscturer, this motion sliml-
natea the clogging that s common to clrou-
lar-action cultivators. With & heavy-duty
plastic housing, the unit Is 52 In. long,
weighs 11 pounds and sells for $89.95 at
home centers. it's made by HMC, 20710 Ala-
meda St., Long Beach, Calif. 90810. PM




MATCH TACKLE FOR MORE FISH
{(Contnued fram page 127)

panfishes, the intermediate sport
fishes and the larger game fishes.

Panfishes include the bluegill and
its many country cousins such as
redear, pumpkinseed, rock bass,
green, redbreast, and spotted fishes,
plus bullhead, catfish, crappie, yel-
low perch and pickerel as well as
emall trout.

The intermediate fishes include
largemouth, spotted, smallmouth,
white and yellow basses, plus chan-
nel catfish, walleye, larger trout,
white perch and larger pickerel.

The larger game fishes include
muskellunge, northern pike, salm-
on, channel catfish, sturgeon, and
many species of inshore saltwater
fishes.

As voucan guess, the lures needed
to cateh each group vary from tiny
for panfishes to whoppers for the
larger game fishes, and it's obvious
that no one rig will properly cast
such a wide range of lure weaights.
You can't cast a bluegill lure using a
musky rig, and vice versa.

Then, in addition to selecting the
properly matched rig for the fish you
want to cateh, you must also choose
the method of casting that suits you
best—spin-casting, spinning, bait
casting, or fly fishing. Here are
explanations and charts that show
you how to pick matched compo-
nents for the three sport-fish catego-
ries.

Spin casting

This is the most popular method of
fishing because it iz the simplest.
It's especially recommended for a
youngster or & beginner adult be-
cause spin-casting rigs come in
vouth and adult sizes.

The reel has an enclosed station-
ary spool with a center hole in the
forward side of the cover through
which the line runs during casting
and retrieving. A thumbing lever on
the back of the cover is depressed to

hold the line, then released to free
the line when making a cast. Aftera
little practice, anvone with normal
coordination can cast with ease.

Spinning

This method uses the open-face
gpinning reel, which has a station-
ary spool with no enclosure. The line
flows freely though a large gather-
ing guide on a spinning rod during
the cast and is picked up for feeding
back onto the reel with a hook-
shaped bail during the retrieve.
Spinning is not quite as easy for a
beginner tolearn 25 the spin-casting
method, but it is second in populari-
ty.

Balt casting

This is the oldest and most diffi-
cult to master of all the methods.
The reel is the problem because it
takes skill to control it properly dur-
ing the cast. Unlike spin-casting or
spinning, the spool isn't fixed, but
revolves rapidly as the lure pulls off
line during the cast. [f the caster hag
a dumb thumb that's not smart
encugh to yield line gradually dur-
ing the cast, a miserable mess called
backlash occurs as the reel's spool
overspeeds,

Many modern bait-casting reels,
however, now have a remarkable
device that virtually wipes out this
backlash when properly adjusted.
It's called a centrifugal braking sys-
tem. It's not difficult to operate and,
once mastered, bait casting has an
edpe in casting acouracy and control
of a fighting fish, in this fisherman's
aopinion.

Fly fishing
Devotees of the “long rod™ admit it
isn’t for everyone, but anyvone who
astays with this method long enough
to master it will unguestionably
heighten the thrill of catching any
size fish,
In Ay casting, the line is heavy
enough to carry out the tiny lure, or
Prease fun lo page 190)

HOW TO MATCH YOUR FISHING RIG

SPIN CASTING
Rod sction Aeel slze Pound-test line Lure weights Fish
Uttralighit Mini-siza 406 Ve b " oF Pantishas
Light Mid-sire G to 10 Y to % 0z Intermadinie
Madium Standard 1010 15 A4 1o Y 0z Intarmeckatel arge
Haavy Large 15 to 30 % oz. and up Large

SPINNING

Littralsgha Mini-size 2wh 'da 10 "4 OZ. Panfishas
Light Mid-size 48 Y b0 Y 02 Intermediate
Madium Standard G0l Ya o % oz IntermediateLarge
Haavy Large 12 to 30 % oz, and up Large

BAIT CASTING
Light Mid-gize BtoB 4 1o Y4 0oz Fanfishes
Light-medium Standard Bio12 Yo de oz intermediate
Medium Standard 10w 20 ¥ 1D Ve 02 Irtermediatel arge
Heavy Sarvice 20 o 30 %h oz. and up Large
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PORT-A-TORGH!
Proves you don't have
to be big to be tough.

It cuts, welds, brazes, and solders.

Pertect far hobby and craft use, it's
ideal for home, farm and shop repairs.
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FAMILY OF SEVEN GUTS

HOT WATER BILLS IN HALF!

Tankless Heater Provides Endless Hot Water
The Hughson
family just took
7 showers in a
row — the 7th
was as hot as
the first — and
they're saving
hundreds on
their hot water
bills too.

Sound, Simple, Money-Saving Idea

Did you know thatl much of the energy HEATER should be considered by ewvery-
used lo heat your basement tank of  one interested in saving money and
water |5 dissipated right Whrough the saving energy

walls of the tank itsgll and into your
slorage or crawl space area?

The Perfect Answer-New Thermar
Tankiess Instant Hol Water Healers

Itheat losses are created by the need to
keep large volumes of waler standing
in a tank, why not eliminate the tank?
And, that's just what Thermar has
done. In its place we have developed 3
liny, super powerlul, instanlaneous
heating unit which ACTUALLY CREATES
HOT WATER AS YOU USE IT. A micro-

The Hughson family
ol Pennsylvania

STORAGE Tawx TANELESS

o TII LN,

Slorage fanks keep
farge volumes of waler

Tankless design is
small in size, dogsn't

switch on the unit automatically turns m‘:r:ﬂ':“ﬁ ;‘:;‘ :':’::'::"I‘t"i—n
on the moment hol water is needed. ofl 24 hrs. 3 doy —  demang. Uses no en-

Then a continuous stream of delightful,
sparkling hot water flows from the tap
for shower or wash basin. IMAGINE —

gven when you're
wway. Tank can also

ergy until you need
hol water. Can pro-

Heater is the most “Energy Costly”
appliance in your home. In this day of
rising costs and energy CONSCioUSNess,
a new THEAMAR TANKLESS INSTANT

Name

“run ot of hested  duce 120gallons and
as much hot water as you want — wiler when needed more an hogr!
produced in a never-ending stream as
long as you need it id ngfmwﬁmk
The ordinary Tank-Type Hol Water Theusands in Use Around the World

You'll recover the initial cosls many tlimes
over in fuel savings as the years pass.
And, you'll enjoy a lifetime of hot water
— shower atter shower after shower!

FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND
FULL DETAILS USE COUPON BELOW OR CALL
1-800-547-5995

Johnson Power Tech
Melrose Square
sensseseete  Greenwich, CT 06830
I would like to cut my hot water heating bills in half! Please RUSH your FREE
catalog of THERMAR INSTANT, TANKLESS HEATERS. Include details of the
absolulely unique 10year guarantee and replacement plan. | understand that|
am under no abligation to buy anything and no salesman will contact me.

Address

City

180 POPULAR MECHAMNICS
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2ip

MATCH TACKLE FOR MORE FISH
(Contirumd from page 18]

fly, and the reel iz not in motion dur-
ing the final cast. At the end of the
heavy line is a 6- to 9-foot monofila-
ment leader which wvaries from
about 2- to 30-pound test, depending
upon the size of fish being sought.
Our match rod-to-reel-to-line-to-
lure charts are not applicable in the
same way here. Instead, seek the
advice of an experienced fly fisher-
man where you live,

Other gear

In addition to the casting rigs, you
need additional equipment to prop-
erly fit out for trips afield. You will
be fishing either afoot or afloat, and
each way requires its own matched-
up gear to make you a complete
angler.

Afoot: This is how I began fishing
in southern Ohio more than half a
century ago, and the way I still get
some of my biggest kicks. There's
something about prowling the
shores and shallows of & lake or
stream that's special. Maybe it's get-
ting in the water with the firh for
hand-to-fin combat.

In summertime when waters are
Warm, it's common to see fishermen
wading and fishing in old jeans and
sneakers. Lures can be carried in a
discarded pocketbook, with the lin-
ing removed, slung comfortably over
your shoulder. Or a rucksack may be
preferred because it's large enough
to hold not only lures, tools, insecti-
cide, and rain gear, but also a light
lunch.

In waters too cold for comfort,
insulated thigh boots or chest wad-
ers are recommended. You can wade
out farther from shore to reach
deeper holes, and cross over riffles to
fish both shores of a stream without
getting wet and cold.

Afloat: In a boat, you do cover a lot
more water and reach places not
posaible to fish afoot. Chances of
enlarging your catch increase and
help justify the investment. Again,
it is best to get the advice of another
angler who knows the type of boat
and motor suited for the area where
you fish, For the first few trips, you
might want to hire a guide and make
notes not only on his equipment, but
also where and how he fishes.

One findl tackle tip: Beware of
most bargains and closeouts in fish-
ing gear. Remember that a good
mechanic with bad tools is a poor
mechanic. It's smart to shop around,
but usually best to stay with the
name brands that have withstood
the tests of time. And what better
time to shop around than right
now? ™



NO MORE
DEAD BATTERIES!

Check Your Car’s
Entire Electrical

=Battery Alternator ~Regulator
sCarburetor =Iignition

CAR
COMPUTER

The Only Accessory
Detroit Left Out!

Have no more fears of being stranded
because your car battery is dead. With
our solid state Car Computer you can
test the condition of your battery your-
self, in seconds, at my time, even If
you've never changed a flat tire. Simply
plug this pocket-zized “hrain®™ Into your
car s cigarette lighter and you'll get in-
stant readowt as to the condition of your
entire elecirical system; battery (weak
or sirong), altvrnaiw, reyulatorn, carbu-
retor aﬂd ignition. Major auto com-
panies have computers in their repair
ehops for just this purpose. Now you can
have your very own -, and it's all
computerized with LED readouts. Mo
mechanical parts to cause trouble. You
never have to rely on unreliable me-
chanics again. With our Car Computer
you know if you really do need a charge
OF & Car ; and you'll know it con-
veniently in advance. Stores compactly
in your glove compartment. |deal
for cars, vans, cCampers, trucks.

& ¥R Contomes Tecnaoligy ng
I g ke fesapeivea 4 8 1T

Amazing Electronic Brain

Instant L.E.D. Readouts!

TechDirect Degtl. ThiM 207
110 Leisland Swe . Ronkonkoma, WY, 11TTTR

Genatternen. Encliossd pleasy Tnd ey chack o mcnery cnder
o 10295 plus 150 plhiN.Y. & C1 res, sdd saled tax |
Plemse rush rry Car Computer. | mvst be complieiety st

o] woith the wy & Chechs my car » oniiee slecincsl mysiem
g g et 5 s o0 | i Pty & Bod i Imimesdiate pefund

System in Seconds!

Lose 4-6 inches of bulging fat
BEFORE we cash your cﬂeck!

Let the Shrink Wrap System reduce a combination of your waist and hips, NOW!
Let Us Take The Risk!

MNMH?‘&-E;:MBGNMIMWMW
wingt and haps. FAST! Tl e thie coupcn bakow and post-
date mmma{:mmwm'ugfmﬁ
Mrhﬂbr?ﬂluwﬂ.wmmw rini Verag
System MOWT Try 4. Use 4 Waich desappear. 1
for any feason you are nol delghted, send it back. We wal
mrrwmmhwmm order, UNCASHED? Even if you
sand it Dack laie, wa'll Sl rplund your purchiass price.
Crege 153,000 safisiod custonars make s bold enough
o make his SUPEY glaraniee’

That's nght! 4~8 saches startng the lest day® Science
Fuges known aboud this Tae m.lnrm.ymm.
professonal and amateur worid QuEr are Lsing 1
I thin TEIrdng PROGIEmE. Ane miny lemous ealarainers
vt sl 80 i chovaens Fasd redy o this methad. Mow, you can
usi your Bocy's own beat o malt away inches. inom poue
wiest, youe hips—anywharne|

Don'tHold Fatin. .. Lossit!
Piasics & elasics whe merely Imsy imitahons, Girdies
n

loriatby working row for thousands of satish
Errpirs and 8 can be working lor pow, if you crder now?

uners. Evaryone may nod 0o a5 wed, bl
povnds and
ap Systam’

ﬁ'mm wipll, jumt Bk Pow
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bt 18 BefjLafable, 30 you can put isomiednics 10 wirk

onng kose muscla lssue whenever you wanl And. our

BEEY SWBFCIGE DroQrEM halpt you shed unsightly nches

BETl mORe PPy

it wan lo goeven furlher, your waisting, hips, and obhar
et mwﬂmnmmhmnmmmm tna
rok Wrap Syitem o-cal ealing Dians [hat won 1 laave you frowm

%Tmnmnmh!ur: Wipstyle, You can use @ ;‘m

;3 3] BE you nead i o keep hosa wiches of

SR Vg s, KT Quslity CONEINACHON R arking bienals

watsl and & from my hips over & 12
ioas was 18 hbs. ™
D J. Lew Beimrs of New Castie, Delaware

which give soatPung, iFvigoraling BupDort 1 fied, lense bACK = LOST § INCHES OFF MY WAST & § INCHES OFF MY
HIFSE | e ﬂ;ﬂﬂﬂ_ﬁq Wrap n

S The Bousqua. e e Sk b
Emr;ﬂwm{ﬁm Hinlpma Sendh of Wendaha, Michigan
" W LOST & POUNDE 4 4 INCHES OFF MY WAIST W 2

rad MMMHI'::&'F“MH
Pkt N, Milsan of Machancshurg. Penngyhans

rSFu'-uk-Wr:m System, Dept BMM 207
20 Mediord Ave, Patchogue, MY 11772

S | hive aocioned My Chieck of mug. Please nush me Tha
Supar Adtion Shrink Systaen. Il for arry reason | am
not satislied, 'l rptun & within 30 days fof 8 rodynd
of miy purchasa price. no guestons. asked! [ 1 Chack here
 you warnt s 1o hold your chack of MuD. Lncashed ior 30
days. (WY &1L res, Bod salas bax.)
Wimind size {Mang) Wiaisl sire {Wormesn's)
Fuzsh | bait &t 519 88 plus §1 .50
| (Bave §3)

" Aradio as small as a key! |

Rush 2 bolts af $37 94 plus 52
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Call TOLL FREE!

24 hourh 3 day— T 0dys @ wiEy

1-800-228-2606

{in Meheaias tai 1 BRO B2 310

To prove it, we'll attach it to a key chain, free!

Yex, & real radio with a minGturibed edrphone
sl el sgbabionst ot ol b
anyrime. You receive range |
statsons 50 boud snd clear. Triends won 't believe
their ears’ Comes with sasy to replce |.5v
batreries Only $1195¢

— N  — N S ————

l‘l‘ﬂlbluﬂ.

| 2108 Loksiand Ave.
Bavkankams, M.T. 11779

| S 1 rarem e ey chech or mu, for 31175 pla 8130

of rey prarchur price Iﬂ.LH\' B0 res add saked A Plemsr rush rea ey emin
" ruded whch | may usa lor 5 b8 D0 diys. 11 wn ret 1otally
I.n:.MImmAh-lMM
| 2 [Sarvee 3 1) Ruhe o 3 rachoce o 52395 pha 52 puli
Addrenn | Hawrm
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Stute I - | S Iw
-tC_ﬂﬂT‘.lll Ny © (5 Conmmmar Tactrmtop, ., 1004 Lobalind de . Siomiomey, MT 11778 P 14870 w
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CALL TOLL FREE NOW!

AMAZING VINYL REPAIR

—$10 to $20 in an hour!
Big earnings. repeat business Car
shops. homes, motels, restaurants,
bars. elc FREE FACTS BY MAIL

Call toli-tree 800-521-8633 (1. B00-572-0d44) of
Wite VIP. 2021 Montroze, Diept 181, Chicago. IL 60618

CLOCK COMPOMENTS

Chock Movementy: Battery, lmu_
Urpen Grandmetber, Grandfa Wit
lhrr'l:'l’nprt'hn- Hi [y :rg Winads & Wean-

plul, Bepel,
s, }iu-dl. Brass & I"intb'\lumhn
arkers, Hundredsof Iems. Quantity Praoes
iﬂdilmir 60 Pagr Catalog. Rehamded oo
M:Emmu INC. [ )
1312 West Burhank Bivi. m

= HYDRAULIC JACK REPAIRS

o Eorn Whils You Leam in Your Spare Time
Troirtd Bod guallied mechis ci Fedded MNOW b wrrece
TOpEE vl Fydraulie ks, BiG oopariunidy 150 S aises
T, g whGM —--:whuﬂﬂtwwm1:
ki § £k = mEpand nd) Gt
Elhﬂn‘alhl-ﬂ: y el b
Write for felder No. Pl aad (ree bonus offer.

& Radio
Controlied ™
» Buy Factory Direct and Save -
& Thousands In Use = Froe Brochu
Installation

# Easy Homeowner g
= immedigte Shipment by UFS or PP
HELPMATE Equipment Co. Dept. PM382 Barods, M1 48101

An ATLAS BODY? h'.'lﬂl

rrF method of DYNAMIC-TENSION
arts glwing results you can -
feal and ruur friends will

notice, B

Gain wei

ﬁ pyeful muscies,
- JSL n;edad. Lose e
b il youf A
adureu. 1':1 age book —FREE.
49 west 23rd 5t.,
an 'fc-rt H Y. 1l10:|l:l Depl BQ

EARN BIG COMMISSIONS

WORK FULL OR PART TIMEY
Show blg FREE SALES KIT faaturing com-
e e b iy b 2ge
able repeat butlness. Sf. oW, "

MATIONAL FRESS, INC.
Dept. A1S ORTH CHICADD, ILLIMOIE ooed

SATELLITE TV — wakk THOUSANDS

sy budl fagh cushily Seld ool EdEn0e « Pouwel i e
we ae maienaly Less 1han 320 O and Of e I (o

weie Qur poisnng wil receree 0 paleliies  all Chosssly  will
st Doy mamapal TS R Dy S0 Dl Sagrams e
Lared avmeg aod more TEly evervihieg . Send iliH vs
Tands leday Wosay back Advanad Veed Girmpany
¥ Prrsinne S F0 Bon 74 Columbiang Qe 34408

murmw ﬂmm.l hrl:l.'l et

Assemile V6 .o Bhy Job Tractior fi Sl
fof your boughes! |obs, 1hen sarn 8
matra cash domng work lof olherde 56
Fsctoty-Dinke! gawengs’ 30 ATLRCH-
il - mokeeer . fllow . MR, Dachbos, ol
- 5100 Pane o' Buila-a-porsaif - 57 00

[Waney (elundabie on afy JUChase

STRUCK KIT, Depl pmaaT  Cedarburg, Wis
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NEW SURVIVAL GEAR

closed garage and the exhaust isn't
blocked, you ecan sit in your car to
warm up with the engine running,
and listen to the car radio for disas-
ter information. Better still, vou can
communicate your problems if you
have a CB radio transmitter.

On the road

A well-atocked car trunk normally
will have tire and motor-repair tools.
In addition, consider the following: a
tow cable and a coil of rope plus a
lever-type winch, flares, reflectors,
flashlight and hand spotlight,
jumper cables, small camp stove,
mess kit, ice chest with dehydrated

Generators, parficularly minl-models liké
these Suzukis, can light up a blackout, but
are compact 1o stow and light to carry.

food, waterproof matches and can-
dles stowed inside, ground cloth,
gpace blanket and army blanket,
duct tape and wire, coveralls and
rain pear, work gloves, first-aid kit,
hatchet, and possibly, in cold ecli-
mates, a sleeping bag. This may
seem like an extensive list, but all
the items should fit into an iee chest
and duffle bag. Fortunately, weight
isn't the problem it might be for a
backpacker. In warm weather, a
canteen, water jug, 12-volt portable
refrigerator and possibly even a
snake-bite kit might be added.

Some of these aids come prepack-
aged, The Pak Kit Jr., a 6 by 3-inch
tubular container, holds waterproof
matches, 8-foot tube tent, fire start-
er, nylon cord, dehydration tablets,
emergency notes, razor blade and
duct tape. It's under $10 from Stow-
A-Way [Industries, 1868 Cushing
Highway, Cohasset, Mass. 02025, a
majer source for a wide variety of
dehydrated foods and camping
equipment items, as well as books on
gurvival and self-sufficiency. Their
catalog is $2, refundable with the
first purchase.

Ten tools in one six-pound holster
iz the claim for the 308 Rescue Unit
from Essem Inc., Box 413, Ridge-
field, Conn, 06877 A heavy-duty
spade that can also become an ax,
crowbar, saw, knife, hammer and
metal cutter (among other uses), it's

employed like a can opener by fire,
police and rescue units to cut into a
car after an accident. Price is about
$225 for the professional maodel, and
a home-and-sport unit ig available,
as well.

Especially for emergency commu-
nication, General Eleetric offers a
HELP CB transceiver kit that has a
magnet-based antenna and plugs
into a cigaret lighter in the car for a
quick call for assistance,

Spare lights always belong with
the tools in the trunk, and now fluo-
rescents with low battery drain, like
the new little Safe-T-Lite from Yol-
inda International, Box 48%, Yorba
Linda, Calif. 92688, combine a white
worklight with a flashing red strobe
on top for under $20.

At home

Many car accessories can be use-
ful at & campground or in the house,
of course, and much new survival
gear will do double or triple duty
outdoors, on the road or in the base-
ment. Some foods, for example, can
be stored without deteriorating,
thanksto freeze drying and air-tight
plastic wrapa. Even whole milk,
from Stow-A-Way and others, is be-
ing =successfully sterilized and
canned for long-term storage, Stow-
A-Way's extensive food assortments

A haichet or machete, like this Woods-
man's Pal from Survival Equipment, Olay,
Fa., can help clear branches after storm,

have been served up in outer space.

Some of the latest compact gener-
atorscan light up the TV, start an oil
burner, or power a portable refriger-
ator like the BiLan 25, a new unit
with no moving parts and low cur-
rentdrain on 12, 115 or 220 volts, It's
$18%9 from Juhl Associates, Box 974,
Elkhart, Ind. 46515,

Probably most compact of conve-
nient stow-away guns are the Ex-
plorer 1] pistol and AR-T take-apart
floating rifle from Charter Arms,
430 Sniffens Lane, Stratford, Conn.
06487, Charter also has anew AR-TS
with anticorrosion finish for boat-
men. Tools to clear away fallen
branches could include the Woods-
man's Pal from the Survival Equip-
ment Co., Oley, Pa. 19547, or the
machetes by Tiffen International,
Box B81, Clanton, Ala, 35045, by |



'82 RVs
{Connnued from page 20)

new, ultrasmall compact trailers
are headed for the market, with a
mini-utility one-wheeler, called the
Pack Horse I, announced by Cole-
man. The company also makes a
Pack Horse 11 that comes in a kit,
plus its Caboose made of Ram-X and
the Versa-trailer that, with its
camping kit, props up the top to
sleep a couple of kids,

Warrlor s Winnebago's line-leader In light-
welght motor homes. The 22-footer can
sleep four and nears 15-mpg #conomy.

Camping trailers for "82 will come
from Starcraft, Coleman, Viking and
a number of other tent-trailer mak-
ers, including Continental Indus-
tries, Davison, Mich., & source for
the 310-pound Travlite that, with its
25-pound hitch weight, can hook up
behind & motoreyele. Jayeo, in Mid-
dlebury, Ind., with its new 4756-
pound JayTiki, has a clever unit that
folds out and down to sleep four
after being towed to the campsite by
a subcompact. The Combi-Camp
from Denmark is a similar tent-type

Asrodynamic restyling of fromt of Coach-
men motor homes lowers wind resistance.
Alrconditioner, microwave are options.

Viking's 14-foot Minl Gasser camping tent
trallers for compact towing skeep four and
can come with galiey, accessories.

that folds down and out, while from
the Channel island of Guernsey, the
Esterel, with solid sides, foldsup and
out from its tow package.
European camping is having a
strong influence on American camp-
ing styles. Rigs suitable for the
small cars, narrow streets, high fuel
prices and crowded campgrounds of
the continent are being adapted to
the United States. Colorful tents
with inside-room dividers and out-
gide awning shelters are being car-
ried aboard RVs toset up for the kids
or mount alongside for added living
space. Carefree of Colorado, in
Broomfield, has introduced an Add-
a-Hoom, made of Condura nylon. It
attaches to the side of a travel trail-
eror motor home for a screened-in or
curtained-in extra enclosure.
Slide-in camper bodies for the
compact-size pickups are made in
solid, fold-out and pop-top models.
The new compact pickups like Ford's
Ranger and Courier, Chevy's 5-10
and the GMC S-16 should provide
competition for the imports. Low-

Tioga completes 10 years as one of mos!
popular Flestwoods. In five models from 20
to 26 feet, Model T has Ford chassis.

profile camp trailers and travel
trailers that can raise the roof at a
campsite are popular. New Paris
Enterprises, New Paris, Ind., even
has a Valor, 21-foot, fAfth-wheel
trailer with pop-up roof that lowers
two feet for reduced wind drag when
it's in tow,

Tiny travel trailers, again like
those favored in Europe, are made
by Burre, Trillium, Sun Lite and
many others. Serro, with 25 years in
the business, is introducing a little,
12%-foot, four-sleeper Scotty, a low-
profile underslung 13 and a compact
Scotty 134,

Yellowstone, Coachmen, Skyline,
Airstream, and the Fleetwood divi-
sions all have updated travel trail-
ers. The raised top-section that Bud
Coons designed for his Diamond
vans, and the dropped rear entry of
the Champion Transvans now have
many imitators.

Big park models with slide-out
rooms and bay windows are featured
by Heritage, Cree, Oak Park, Fan
and other big-trailer builders. ™™

The Quality Aiternative to
High-Cost inflatable Boats!
Why pay $600. 1o 51000 o even mae for
an inflatable boat?

Sea Eagles pack small, last ko years and
cost $110. — $540

Canoes, dinghies and molormaunt boats
for fishing, river running, camping and
yacht tending.

SeaEagie B, shown: &9 7 x4'6" » 3 Ibs.

w Holds 4 actults »3 hp capacity = Costs $220

Write for our FREE brochure: Sea Eagie
Dept PM3B. St James, NY 11780

Or phone:
516-T24-B900, 530 AM 1o 4 30 PMEST.

WOODWORKERS!

This fine Cabinetmaker's Waorkbench
is just one of the projects that have
appeared in the past issues of

The Woodworker's Journal.
whuhwyuunamwnmmmu

worker, you |l the Oetasled drawings and in-
mumufwtul Lm; #ll types of practical projects
|nuu¢m Earlr and Contemporary fumi-
%s md muech mare
In tien to p each isspe containg shop-
Hps, money-makin Hﬂs antique repair tips and
catanstmalong

Subscribe now 10 Ihe project magazine
that features 70 plins each mr
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mgﬂnﬂln!l

GUARAKTEED A full rehund on all anmalled issmes

i nod comploiely sabsted

m:rm:kurrme?mw
WOODWORKER'S JOURNAL, Deqt 13
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LOG SPLITTER PARTS
GEAR PUNPE
11 GPM af 85D PSL Micks
2500 PSL. Right hand rotation (direct couple). 3500 APM
mix uss 5 WP or greater and 3% 1o 4% bore
15 pal 2 stage. use B+ ho . SRR . |
22 GPM use wilh qun“
) = Bulft-in reiief valve. %* in-out
ports. %" cylinder porty

3 T-BTAGE CAST (RON
. down 1o lower GRW and
[ AN R SN ety T T Rt T L
wmr EUHTHUI.
\ VALVES
Wit Il-l‘tlll.ﬂ SEngitive mum TTH'DI'! nmm
Siriics . .

IIIII.IBI.E-IBTIH ETLIHIIEHS
2 —
3% bove X 247 stroke x P rod ..ol BN
4" bore x 24° stroke x 1% rod

Weided fyps (can go UPS) . :m'
J'Nr-lﬂ-l'ﬂrnus'l'rodﬂktwﬂum nso
& bore x 24" stroke x 27 rod | -

llﬂ\‘ EHEIHEE
& HP Tecumseh or Briggs

Recoll s1art %" shaft
a s

BHP Tocumseh _ $143

CAST IRON HEE\I‘E EHEIHE&
B WP Tecumseh Recoil
WHPTMHMM ﬂ-‘t " thnll n
10 MP EMCHIE S ., onuiice s it g =0 ]
Yarfical shaf engines avaliable. 3% to 16 HP
B W.F. Briggs Yertical 17 shaft

BHP Tecumseh T"shaft ... ............... 5188
HEAVY III.IT‘r Lﬂﬂ IFL"TEI!
2T .. 5788
B T e it
. 1 [ . s

HONDA EE-EHITUH
500 Wart, 115 Volt AC or 100 'Walt,
12 Yaolt DC. WL 40 ibs.
Honda & other generators te 5000
walls avaliabie.

Sand £2.00 tor discount Catalog on Valves, Cybinders,
Hoses, Frames, Tanks, Wedges. Slides and Wheeis,
Enginas, Go Kart parts, Spiitters, Trailer parts,
Gansrators. Or send $6.00 for Catalog and Spditter
Design Fact Baok.

NORTHERNY HYDRAULICS

P.0. Box 1221 Depl. PW
Burnsville, MN 55337 / [B12)804-8310

America’s

: ﬁ Quality Kits
For Over 50
Years!

Build a grahdfather clock Hand-
cralled, semi-agssembled, b
gerdaes e it oo
o y. Kits L]
mm tubwdar Bell of rod
chime movements, with spun brass
Lady Florenting or Goddess Diana
Lyre pendulum. Hand
moon wheels, Write for
scriptive Farature.

Kuempel Chime Clock Works
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FROM BANGED UP TO BEAUTIFUL
{Cantimed from page 123

friend. For only $100, he bought an
old Starcraft aluminum runabout,
built in the 19603, and the rusty
trailer it was zitting on.

Inspection before buying showed
that, although it looked a wreck, the
dents were minor and the hull was
basically in sound shape. The paint
job was completely shot from expo-
sure to weather, but there were no

Dents In aluminum ame smoothed out with
careful peening and wooden backup Block.

Loose rivets are drilied out and replaced
with sluminum bolts, washers and nutas.

cracks, broken structural members
or defects that would make the hull
unsafe,

Gunwales, deck and interior floor-
ing were damaged beyond salvation,
however—hence the bargain price.
Saltwater had rusted out the trailer,
but Ned kept it as a eradle for mov-
ing the beoat arcound while it was
being rebuilt.

With the help of Don Wagner, a
friend with sufficient woodworking
experience for the project he had in
mind, Ned quickly stripped the bat-
tered eraft down to bare aluminum
hull and ribs, Ned Segar's goal was
to build & fishing machine with an

interior featuring a completely flat
floor, an elevated casting platform
at each end, and wide, flat gunwales
with rod racks beneath for six rods
on each side.

The casting platforms would be
raised to a few inches below the gun-
wales, providing elevation for an-
glers fishing the South Florida flats
for bonefish, or local fresh waters for
bazs. It would even be possible to
add pedestal seats to those plat-
formas, if desired, and convert the
craft into a serious bass-fishing rig,
gince the basic layout would be zim-
ilar to well-designed bass boats.

First came the transverse string-
ers for the new flooring. Pressure-
treated 2x4s were obtained from a
local lumberyard. These were care-
fully cut to size, end-notched to fit

Small holes are fixed with Pllobond-coxted
aluminum patchea held with Pop rivets.

Pressure-treated 2x4s are noiched to i,
sacured with stainless seli-tap screws.

over the existing sluminum ribs
along the bottom, and anchored in
place with self-tapping stainless-
steel serews. It's important that the
serews be exactly the right length to
penetrate only the wood and ribs,
but not the hull.

The flooring was %-inch marine
plywood. Ned =aid later that ¥-inch
ply would have probably been just as
rigid since the stringers are barely a
foot apart. Thinner plywood would
have saved a little weight. Before
the floor piecea were zcrewed in
place, Ned poured in expanding



polyfoam flotation. This is & two-
part mix that comes in liquid form
and expands into a light, rigid foam
when the chemicals are combined.
The cost of enough mix to fill the
entire hull below the flooring was
about $100. Once the foam was hard,
Ned and Don leveled the top of it
with orbital sanders until it did not
quite touch the plywood. This pre-
vents the typical foam-squeak when
the flooring is walked on.

There are a number of ways to
build wide, flat punwales on a hull of
this type. Ned and Don first cut a 5-
inch-wide piece of %-inch plywood in
the shape of the gunwale they
wanted. Using 1%-inch stainless
screws, they anchored this cut-to-fit
gunwale board to the inside upper
edge of the hull. With these in place
on both sides, each was covered with
l-inch-thick mahogany boards

Plywood flooring was fitted and sxpanding
polytfoam poured In spaces under the floor.

screwed to the form. Gunwale edges
were finished off with 1'%-inch ma-
Enﬁany strips inside and outside the

il

(When I reconditioned my own
skiff, I used 1x2 lumber with one
gunwale strip inside the hull bolted
through to another outside. Then,
by adding one strip screwed and
glued to the outside and four more
inside, the result was a flat, 6-inch-
wide serviceable gunwale that
wasn't as attractive as Ned’s but
much quicker to build.)

Either system achieves hull rigid-
ity. Without a strong gunwale sys-
tem, neither aluminum nor fiber-
glass hulls would be strong enough
to withstand the hard push of the
outboard against the transom.

Onee flooring and gunwales were
completed and a few dentz peened
out of the topsides, Ned installed
fore and aft casting platforms of %-
inch exterior ply braced with 2x4s,
The platforms need %- or ¥e-inch ply

s0 that heavy, closely spaced braces
won't be necessary.

Instead of painting the interior,
Segar chose a complete covering of
lightweight blue carpet called Sof-
dek, made by General Tire & Rubber
Co. Complete gunwale-to-gunwale
installation required seven yards of
the 6-foot-wide material, at $14 per
yard.

For quality fittingz that could
stand up to Florida's tropical weath-
er, Ned chose Atiwood hardware.
Ideally, the nuts, bolts and washers
used on an aluminum boat should
also be of aluminum. It's a good idea
tocoat the washers (which should be
used both inside and outside the
hull} with a rubber cement such as
Plicbond as an insulating barrier to
prevent corrosion. Brass fastenings,
of course, should never be uzed since
the dissimilar metals and resulting

To support new gunweles, Segar anchors
plywood base with stainless-steel screws.
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Hatch In forward casting platform opens for
storage of the Viking anchor and chain.

electrolytic action could cause corro-
gion.

The outside of the hull was refin-
ished, after priming, with a two-part
marine polyurethane paint for a
glossy satin finish that compares
well with a factory job. When he
couldnt find an eppropriate used
trailer, Ned bought a new galva-
nized Shoreline with the support
system fitted exactly to his hull. By
choosing a 1-year-old, electric-start
Evinrude 50 with low engine time,
he saved another §800. For engine
controls, Segar used Teleflex's new
aluminum drop-in, side-mounting,
adjustable console and steering sys-
tem, including an hour-meter and
tach, plus Attwood’s new electric

{Pisasa [urn 1o page 196)
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FROM BANGED UP TO BEAUTIFUL
{Continued from page 195]

systems monitor. The final result is
a super fishing rig that could have
cost $8,000 if customized at a profes-
sional shop. Ned's cost was less than
half that amount.

Boat and rusty trailer $100
New Shoreline trailer 425
Used Evinrude 50-hp 1,600
Exterior-grade plywood,

mahogany planks, stainless-

steel screws and bolts 270
Sofdek marine carpet o8

A spacial Attwood Electrical Systems Mon-
itor on console gives battery condition.

Polyurethane paint 60
Two cleats, lift rings and pad
eyes, plus hingea, hawse-pipe
for anchor line (all Attwood
marine-grade chrome-
zine or stainless steel)
Attwood deck searchlight
Attwood auto bilge pump and
switch, navigation lights with
three-way switch, two interior

107
50

courtesy lights 138
Teleflex aluminum console

with steering wheel 258
Teleflex hour meter B0

Attwood Viking anchor, chain 74

Attwood electrical monitor 45
Teleflex steering cable 84
Expanding polyfoam 100

Total £3.459

Subtracting the cost of the trailer
and engine, the boat came to §1,434
and could have been done for much
lesg, of course, with a bare-bones
approach. Ned estimated that it took
48 man-hours to strip the boat down
to bare metal, and about 50 hours to
construct the mahogany gunwales.
(My laminated-strip gunwales re-
quired less than 20.) The fAocoring
took four hours and the two casting
platforms eight. Painting, carpet in-
stallation and mounting the console,
hardware and the rest required an-
other 12 hours. That's 122 hours for
the job; two persons working togeth-
er efficiently could probably do the
same in about four busy weekends.

Was it worth the time and money?

“You bet!” Ned Segar exclaims. 1
got exactly what [ wanted, custom-
ized to my needs, at less than half
the price of & new rig."” .|
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FRESH AIR

ON DEMAND

Zestron lonair IG-700 Generates
Negative lons By The Trillions

If you've been in the mountains
lately. you know how air is supposed to
smell.

And perhaps you've captured that
clean, fresh, invigorating atmosphere
after a thunderstorm, or while standing
near a waterfall.

That clean fresh air you enjoyed was
rich in negative ions. Nature's own air
purifiers.

THE ZESTRON 1G-700

Pollution and civilization destroy
natural air lons. A ZESTRON ionizer
recreates 40 Trillion of these ions every
second. They clean the air of smoke,
dust, solid pollutants, odors, bacteria
and viruses which fall to the floor as
dust.

A new solid-state pulse circuit
breakthrough is used in the Zestron
ionizer. This gives the greatest ion
output {with no detectable ozone) at
an extremely low pricel Compare the
performance and prices shown in the
chart. The IG-700 clearly has the
greatest ion output — yet sells at a
remarkably low price.

ION GENERATOR COMPARISONS
oNIZER oo
ZESTRON IG-700 1904000 S B495

lon Cloud XL 840000 17945
Energen 4028 550000 14970
Energaire 438000 7995
Energaire plus 430000 5995
lon Fountain 430000 9995
lon Cloud 350000 79495
lonosphere 350,000 99485
Modulian 5000 8500
AirCare T2000 14995
Omega 700 63.000 245.00
JS8A Ajr Bubbie e B9.95
Ormit 77 8595
WHAT IT DOES

The high-powered output of the 1G-
T00 provides more negative ion benefit
for you. It cleans a larger room faster
and more thoroughly than lower-
powered units. Under ideal conditions, a
40 by 40 foot room can be cleaned by a
single 1G-700.

HOW THEY'RE BUILT
Don't let the 1G-700's low price
mislead you. The unit is of the highest

quality, designed by engineers with
many years expenence in zerc-defect
spacecraft design. Every Zestron is built
with quality partsand materials which
operate at mere fractions of their
maximum values, to give you years of
trouble-free service,

New technology. developed by
Zestron engineers, has opened the door
to improved performance at a lower
price. Zestron is the only company to
bring _prﬁ_&perfmmnce technology to
negative ion generators.

1G-700 SUPERIORITY

The IG-700 features adjustable
output, which lets you set the output to
your own preference. Some people
prefer fewer ions at night, while a large
smoke-filled room needs more ions
than a small room with no smokers
present.

The |G-700 has no moving parts and
nothing to wear cut or replace, unlike
“perfume” fitter-type air cleaners which
require frequent replacement of
expensive filters. and which emit no
beneficial negative ions.

The 1G-700 is a2 compact 2% by 2%
by &% inches. At 1.5 watts, it costs
about 7 cents a month to run from
standard house current.

The 1G-700 features an operating
output level indicator that shows you
the actual output level. Most
competitive units simply indicate that
the unit is plugged in.

FREE TEST DEVICE

A free passive remote ion detector
is Included with each ionizer. This
handy little device gives you
independent proof of operation. and
permits comparison  with other
manufacturers ionizers.

Place the detector first close to 3
Zestron ionizer. then close to a
competitive unit You will see far less
ion output from the competitive
ionizer - in SOMe £ases no activity at
alll

Please study the facts and figures on
this page, and then order your Zestron
1G-700. Try it for 15 days in your home
or office. We predict that you will be
delighted with the fresher air and more
stimulating atmosphere [t provides,

If you are displeased for any reason,
however, you may returm your umit
within 15 days, and we will promptly
refund your full purchase price.

i HOW TO ORDER

Send your name, complete mailing
|} address. and phone number with your
] check or money order. Credit card

holders (IS4, MasterCard, American
l Express, Diners Club, Carte Blanche) can
B speed delivery of their Zestron fanair 1G-

700 by using our TOLL-FREE ordening
i number. We are offening this superbly

engineered Megative lon Generator for a
l iimited time at the low price of $84.95
J] plus $4.00 postage and handling. Price
I incluges Remote lon Detector and
Crwner's Manual,

ZESTRON IG-T0O0 - $84.895
Plus 54,00 Postage and Handling
{Alabama residents. add 53.40 tax)

CREDIT CARD ORDERS OMLY
Call TOLL-FREE Anytime

1-800-228-5600

Nebraska residents. call
1-800-642-8777

Faor other information: (205) 7936876

<> SATURN
MARKETING. INC.
Department PM3

P. 0. Drawer 159
Dothan, Alabama 36302



PM OWNERS REPORT: ISUZU
{Continwsd am page ! T6l

ger space for the radio so a cassette
plaver can be installed.”

A Texas telephone installer: "The
simulated wood grain on the console
started to bubble from last sum-
mer's heat. Also, with the remole
trunk release inside the car, vou

lvst mentioned, [ wish Isuzu would
come out with s=something more
sporty. If they'd come out with a
sports car, I'd definitely buy it.” As
it happens, Izuzu isseriously consid-
ering bringing its very handsome
Ace of Clubs sport coupe into this
country,and if the company can hold
the line on price, it ought to be a best
seller along the lines of the first Dat-

sun 240%.
When vou consider the mild nature

can't leave the windows open on hot
days.™

lack of owner complaints, vou begin
to realize what a thorough job Izuzu
is doing building and marketing the
I-Mark series. The majority of Isuzu
dealers are still situated in the
nation's sunbelt states, but the com-
pany is expanding each month.

An Alabama bookkeeper summed
it up for most of the I-Mark owners
we gueried when he wrote on the
back of his questionnaire, “['m aw-
fully satisfied!" He's in the majori-

Finally, a California financial ana- of these suggestions, plus the great ty. [
SUMMARY OF 1982 ISUZU OWNERS REPORTS*
Tolal miles driven 2403670 . 655 o] ars Avgra 288
m 33 Average T8 P e, 2.9
Aversge milme pes gallon: Comiort 261 Poae 32
Gasalne sngne Pancirnance 204 mdmm:
In 1o 259 Comifort REOR (Pear mests) Isuzu onby | | = M.
B e 331 Specific dislikes Eure % Two carns. iny
Fera g | o | i 2| e £
" or Tary
o 3G Dt blllll::lm.l T?; mi'il‘ 24
mr;;wmw ;; Makes of other carn owned; ey
‘ﬁ * Shaloss Saryie . Had @y machanical trouble? Chevrols] i
r—qﬂ mm EHEH. el -~ Fond 169
a Y, ng Ciictemobile 157
What changes would you Ihe? . Buack o
rm | tre-spesd 50,47 ::r-uqmm ‘I-.r Wh of Iroubie? Datsun |, an
il 7. wt 1
Auitaratic three-spend 96 Changs u-allat:r P ﬁg Mmmr 20.5% . ot
Beped quaality rmater g Elecincad 67
cholcas: Maim space inside g Brase squeal 167 !;;;Mmmulm: s
Four socist B3.2% Pedais t00 close logeihe s T rarsmis o 14.1 ymars, ¥ 3‘%
T (000 COLDS 38 Vitwahons al speed 77 :’D_.E[:Bm?m' g
Workmanship opinion :
Wiy did you chooss (he leuzu? b £1.6% v el
s a5 ne Ovsier racel s AT Wouid you buy snoiher Inuzu product?
. i Aveeage 43 [ 457 fres "o
R, uo =
Daaler sarvics aplnion: wmmmmm ataru?
Epecifc s Camlor oplnian (ronl seata): Excebam 2 4.8% L B %
E comrmy L Excmitont 4% Good ng m 114
*Parconiages might mol equl 100%: dwes 1o FuNdng of msuficlent daa

cast iron tables
make the difference!

MasterShop maasures up to the tougheast

woodworking project with the accuracy of cast iron
{ablas, |ike those used In Industry—1o give you i
results you can be proud of every lime!

A compiete homs workshop in one sasy 1o handle
unit equips you to tackle almost any job. Converts
in seconds lo a powarful 10 table saw, 127 disc
sander, 16% " drill press, 34" lathe and horizontal
drilling machine—powered by a heavy duty 15 amp
ball bearing motor, A variable speed rangs from 800
1o 5400 APM'a allows the precise speed salection
nacassary for any oparation.

Maks your own fTumiturs, remodel a room— bulld
any project large or small, You can do it easily and
professionally and save money 1oo! Even beginners
find themselves quickly achieving beautiful results
on every project.

MasterShop |s affordable— Mors value, quality and
accuracy for substantiaily less money than other
homa workshop systems.

FOR INFORMATION
CALL TOLL FREE
1-800-543-5620

In Ohic Call {§13) 866-5300

For Free information Package Mall fo; |

3728 Benner Rd., Mlamisburg, Ohlo 45342

Sand for fres Information or call today and learn

why more and more paople are tuming to
MasterShop to satisly thelr home workshop neads,

MasiarShop Mulll-Tool Divislon

STATE

ABCA, inc. Dept. B203
'..'I:P - ,
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Advartsment

Low-Cost Gas Saver Now Marketed

PATENTED WATER/VAPOR INJECTOR HELPS ELIMINATE PING, HELPS REMOVE
CARBON, INCREASES HORSEPOWER, EASILY INSTALLED, GUARANTEED

DENVER—The Copley News Service re-
poried that a U 5, Patent has now been
issued to Wm. Trevaskis. veteran electrical
engineer, for his Vapor-Jet® water/ vapor
injector {Pat, #4,119,062).

Trevaskis has developed what can
amoun! to a 15 cents per gallon “rebate™
potential on pasoline by designing a low-
cost injector for all domestic and foreign
cars, vans, light trucks, and RVs,

People have noticed for years that their
car runs better on a cool rainy day. Yapor-
Jet® gives g constant rainy-day effect to the
engine. The waler injection principle was
used during World War 11 to give combat
aircraft increased power and speed.

Trevaskis' new Vapor-Jet® is one of the
least expensive on the market (52995 »
S$3.00 shipping and handling) and can be
easily installed even by & novice in 15
minules.

The Vapor-Jet® has an unconditional
60-day guarantee. If for any reason youare
not satislied, you may return it within 60
days of the day you installed it for a §29.95
refund.

How does the Vapor-Jet® System work?

Yapor-Jet® operates very simply with no
moving parts to wear out, It uses engine
vacuum to pull outside air through a reser-
vour contaming a waler/ methanol mixture
which is attached to the car under the
hood. This eauses the fluid to bubble and
splash forming a mist of water droplets and
vapor in the upper parl of the reservoir.
The mist is then drawn by vacuum through
a hosc which is connected to a manifold
suction hose. The connection is made very
simply by our patented injector nozzle
which contains a regulator to allow the
right amount of mmust 1o pass into the com-
bustion chamber.

Will Vapor-Jer® help eliminate engine ping
and dieseling?

Yes, The introduction of this mist into
the fuel mixture has a cooling effect that
increases mixture density, extends the
burning rate, and improves combustion
efficiency. This has the same effect as in-
creasing the octane of the gas which helps
climinate the engine-damaging ping that is
a problem to many vehicles because of the
low octane gas sold today. Thé mist dlso
helps remove the mileage-destroying car-
bon from the spark plugs and cylinder
walls and keeps it removed. All of these
effects together with the fact that water,
when it turns to steam. expands 1700 times
(the principle wsed in the steam enginel
gives your car more horsepower (SAE Bul-
letins #690018 and #215).

How much mileage increase is expected?

Mileage improvement may vary due to
vehicle, driving habits, peographical area,
and weather conditions— but we guarantee
your satisfaction or your 529,95 refunded,
no questions asked

Vapor-Jet® can improve your mileage in

three ways: First, moisture actually causes
the gasoline Lo burn more efficiently.

Second, Vapor-Jet® also allows in many
cases the possibility of spark advance with-
out ping. This can elso increase gas
mileapge.

Finally. by helping remove mileage-
destroying carbon from spark plugs and
cylinder walls. Vapor-let® helps restore
and keep wyour car in fresh (une-up
condition.

A recent study of about 3,000 cars by the
L. 5. Dept_of Transporiation shows that a
startling 700 of the spark plug sets exam-
ined were in poor enough condition ta
causc onc or more of the following spark
plug induced performance problems: High
fuel consumption. miss liring. engine ping-
ing, surging. hard starting and or stalling
and an increase in hydrocarbon emissions.
One reason for spark plog (@ilure iz fouled
plugs caused by carbon or oil (DOT
Report 8PRA01062),

If carbon is causing a problem with your
spark  plugs. certainly the carbon-
removing feature of Vipor-let® has the
potential to further increase your mileage.
Also, the removal of carbon lrom your
engine can potentially have a monecy-
saving benefit of longer engine life.

Will Vapor-Jer® fit alf cors, and Is it easy to
install?

Yes. The same Kit fits all cars and con-
tains everything needed. It will work on
fuel injection. cars with super chargers, ro-
tary cngines. and catalytic converters. It
will work with leaded and unleaded gas,
gasohol, or propane burning cars. Simple
installation instructions with a diagram are

o ; !
included. Simply take an ice pick or drill
and make a small hole through any intake
manifold suction hose {(le, PCV hose,
eic.), Screw the injectar norzle into the
hole. Mount the reservonr. Use the hose Lo
connect the reservoir to the injector nozele,
Can Vapor-Jer® damage my engine or
cause rust”

Absolutely not! Vapor-Jer® cools down
the fuel air mixture giving a better burn
and suppressing ping. thus extending your
engine life. The mist that enters into the
engine turns immediately into vapor. The
excess eXils oul the exhaust similar todriv-
ing on a rainy day.

What is the purpose of the methanol
F.A.M. (vapor infector mix)?

The reservoir measures 104 ® 8§14 x T4
inches and holds just under % gallon. A full
reservoir should last 700 1o 1,100 miles,
Methanol (wood alcohol) is mixed with
water mainly to prevent (reczing and to aid
m combustion efficiency. It is easily and
cheaply found almost evervwhers in the
form of windshicld washer solution.

For purchase or further information,
write or call Progressive Energy Corp..
3148 5. York, Englewood, CO K01 10,
{303} 762-1385, ar call toll free (800) 525-
8624, Dealerships available. (Offer void in
CA,}

Encloae 529 95 = $1.00 shipping and handling

O cheet Ocop O via O Mastercurd
Carl X Eap Dhake

ame

Middie -

f-day money-bock g-:;ré.nmz



REVOLUTIONARY * RATCHET ACTION

SQUEEZE-WRENCH

22 PIECE TOOL SYSTEM

SOQUEEZE THE HANDLE

GREAT :
GIFT IDEA! -

oty $29.95

SOCKET WRENCH » SCREWDRIVER
ALLEN WRENCH

GETS INTO TIGHT SPOTS NO OTHER TOOL CAN...
works whers you can't even wiggle a standand wrench
Rugged carry kit makes it ideal for cars, AVs, boats
and home use. Nol yet available in stores.

PR §TE

Wade i U5

ey I ——— - o ———————
22-Piece Carry Kitincludes: | 5500 SGuSTRES, 70 or 2047, Fullrion, GA 82030 :
SOCKETS: Standard %" 10 %" ! Piease send me Squeezs-Wrench Tool Kats) @ 529 05 02 + $2.00
Metric 9mm to 14mm 3 Shipping (order 2 ar mare and we'If pay shipging], Calffernsa ressdents add 6% sales
SCREWDRIVERS: 2 Siot plax Tolalorder = 5[ Check enclaosed {sorry na GO0, onders) §
LLEN ; I Charge [ WISA T MasierCad  Accl » 1
" 2Phiies. ¢ Signiture Exp. Jals, :
T w0 .

WRENCHES: “" 10 % § e :
ELTON INDUSTRIES | asgiens i

P.0. Bax 2347 i .
CotyeState 2 i
B e 14 DAY MONEY BACK GUARANTEE — - -~ S

NEXT MONTH IN PM
B PM road-tests Super Coupes.

B How astronomers will solve the
universal riddles.

m Coast to coast on alcohol fuel.

m PM’s great family room.

FUSBCRIPTION BERYVICE Pupular Mechanos Magasine wiil
upEn receipt from B readee of & complote new o1 ropewsl wh
serptivn order, underiaks fubfifoen of that srder 5o ae Lo e
vide the first-copy delivery o the Poslsl Servies willin s Lo
twwhve weehe, 1 for somes resson this cannet e dune, v wil] be
promptly natifled of Lhe bwie dute thil =] lyif yoar subaerip
Lion., with & request fof any (0red iRslrurtone you may have
cofterming your arder. Moase addrvms &lF swcd onders o us al
ubnr Mo bapiea, PO, Box 100, Ds Mocnes, lews ko

Hkayld yoip have wmy problem with yoeusr sobscrptemn, pleass
writs Juan Harris, stomer Service Department,  Popualar
Mechanies, POy Fon jied, Dwes Maanes, fown 30950 To sk
Fulchwsl wervice, phease encluss :[aur mealling Inbecl whes wrtLing
U or whem renewing your subsenption.

Hrrewal nrders musl b recrived st feast pighn wewks prios ta
wRjHrALInn Lo ssxuwrm continued service

IN MAIL ORDER”

You can make a Mail Order Fortune much easier today. | want to helpf
you but! If you are looking Tor a get-rich-quick-scheme. . . please furn the §
page. | did not get rich overnight. But [ can tell you that within a shost
time in mail order | was making more money han any of my friends. The
milllons came later. . . and [ owe every penny of il to mail order? 1f you
are ambitious and willing to follow directions. __ | will help you get start
ed on your way to mail order seccess!

B.L.MELLINGER,
Famowi Wanild Tendes,
Intermatianally knem
Mgl Dedee Enpenr.

| started in Mail Drder &
b ey g0, pact timey
i my garage. | had e
fhan SV00. | discowered
Pocry 10 ke Maail Qrdet
pay big. Todey my busi

reveal my Drop Ship Plan that starm

you with livtle or no prodogt invest.

ment. Buy one at a time of in quantity.
1000's NEW PRODUCTS

YOUR HOME
MAIL ORDER BUSINESS

{}:& & few hovrs a week parttime at the starel

en branch out nto full timel Kerp present
income while sdding welcome “second in- EVERY YEAR
come.” Uee Mail Order profits for vravel, sav- With my Flan you get free Member-
ings, educarion, retirement. I ap o youo. :‘h_’lc? in International Traders. Vass world | s smpiee ipans (b

I learned long ago the suceess seceet in wide organization keeps yoo supphied | olobe . 1263 acres o
Mail Order is picking the right produce. 1 with new products overy month to sell | Ged, offics boild

Popular Mechanics

PO, Boa 10060, Dea Mones, kewa 50350

Plegse gnier WirM
Y E I my siabecniphan 1o
= POPULAR MECHANICS for

[0 1 year $9.97
[ 2 years $18.97
Paymentold__________ isenciosed.
Bill Me

Inial harg
Harme Ipleacse: pring
Aldress
City Ste S

Your first copy will be on 18 way 1o you iR Six 1o
tvabve winbks. Watch for it!

A publlication of the Hearsl Corporation
Charge orders subject e publisher's acceplance

[Abawe prices apply in 5. & Possessaons ondy. Al other
commleaes add $8.00 per yearh

CHANGING ADDRESS?

i you're planning to move. ploasa lel us know al
least aight woaks belore changing your address
Attach current address labed and NIl in your nama
@l youd new addeess This will serve to insure
prompt service on your subscripbon

revesl in my Free Course 3 testa your prod- by mall or other ways, Members also | warshaua Wy Pan
Lt MUSL pass to be s Mail Order winnee! 111 attend my personal seminars held in | S8 you waa my woopee
show how to make HE sdmple livtle ads rhat  cities near you, Mail coupon for Course | @nce to mais 2 o
bring tn orders and cash. Everything I tell you  and home business seport, Mo chargeqr | 3 in your own by
it based on my own success, | know it works.  obligation, No salesman will call! Find aralit homs butstss

BUY BELOW WHOLESALE aut what Mail Order halds for youl

FOR BIGGEST PROFITS
FREE MAIL ORDER COURSE COUPON
I

Imports are iru: for Mail Ovder. | oravel
the world searching out new imports you
1 The MELLINGER Co., Dept. RZ253
6100 Varial Avenue, Woodland Hills, CA 81367
Send Free Mail Order Course. .. Show me how II

can start a Manl OrderifWaorld Trade Business of myl
ACTUAL CUTS OUT GRIEDY LT WEMBER STRINEE l own, There is no obligation; no salesman will call,

IFMHS rﬂmtn:ﬁ;cm nain |1 m::u"rwuw:u i l
WAL o wilvicr FERE ]
:Mi! nn:-c-;unu o bt 006wl eiiact e in IN‘I“"* S I
q:?-whmlmsu_m'hirmlA .
BOREY  moms sewcar gwommin” By, Wby ivegbmant in ddress - —
' Bl Thimmen, Comads  mapn © LW PeamySenis lc“ S 2
INTERMATIONAL TRADERS hu:__ Save 5&.“' giva ZIP Tor fast F'Il;h" .p—:-_—- e

can turn into quick profits, Stare wach 24,221
best selling imporrs. Dieal in ane or many.
Buy Below Wholesale direct from owerseas
supplier. You keep all the profie. | will also

Sand old Lebel with ypour name
and new address bo

POPULAR MECHANICS
P B 10064, Des Moines, lows 50350

MAME

Pleass pani]
NEW ADDFESS

CITY STATE ZIP COOE
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Build a HAHSA® — a safe, outdoor
wood furnace that supplies your
indoor heat and hot water.

Praised by energy experts, a proven way to cut heating costs down to as low as $0.00
Now the readers of Popular Mechanics can get all the facts—fast.

The energy experts in the press
agree. 50 do homeowners and
do-it-your-selfers. A HAHSA may
be the besl answer to the sky high
cost of heating your home.

Build a HAHSA and cul down
your heat and hot water ulility
bills to as low as zero — yes, lhal's
$0.00. Many smart homeowners
have. What's more, a HAHSA is a
far better and safer investmenl
than a wood or coal stove.

THE HAHSA BASICS

A HAHSA (Mealing and Heal
Storage Apparatus) is a wood
burner located oulside your
house inils own little 8’ x 10" block
structure — a self-contained
heating system connected to your
house by 4 pipes buried
underground,

Ideal for hores
and stores. small
office or factory
buildings. Used all
over the LS.

e
- B
ﬂ hl &,f’ I-;"f o
- =
T R - - .

WIDELY PRAISED

Feature articles in publications
such as The Mother Earth News,

The Christian Science Monilor,
Popular Mechanics, and Handy-
man have praised a HAHSA as
safe, simple, practical, clean —
and ingenious.

One secrel of the HAHSA: |t
burns wood and paper, cardboard
or scraps and stores heat until you
need it thanks to 18 tons of
sand.

Chances are that it will pay for
itself in 12 to 18 months, That's
what users tell us. After that, it's
like having a little gold mine in
your backyard—year after year.
DONT WAIT. FIND OUT
NOWWHY . . .

HAHSA IS 10 WAYS BETTER
THAN A WOOD OR COAL STOVE

o 3
L :
S HAHSA j
HOME — = ]
a2 i - ﬂ
1 e
STl B
4 ocid Connecling Fipes
t===n Underground

1. Safe. Unlike a stove, it's out-
side. Mo fear of fire, explosions or
choking gases.

2. Clean. No smoke, dirl, ashes,
termites or bugs inside your
house.

7. Simple. The HAHSA lies in
directlly o your hot water
radiators, hot water haseboard or
hot air systems via a heat
exchanger,

8. Long Lasting Performance.
Every parl of a HAHSA is custom
designed, lested and proven in
use.

9. You Can Do It Yourself. Qur
plans give you step by slep
instructions, The cost of all
materials is about $1600. Or you
can save lime and put your
HAHSA to work faster by
purchasing key parts from us,

10. Supplies Domestic Hot
Water Year Round. Because the
HAHSA is outside, il can be used
during the warm months also —
so it never stops saving you
money!

We are licensing franchised
dealers for HAHSA — a tervific

business opportunity. Write or
phone today.

START SAVING NOW

Don’t delay. Mail the coupon
now. Send 51.00 for general in-
formation or $20 for complete
plans and everything you need
to know to go HAHSA.

M Call 717-388-6172.

3. Efficient. Uses less wood than ﬂ----- - . . .

a stove as well as paper, card- |]

board or scraps.

4. Stores Heat.
HAHSA is well
supplies heal  [or

Because a
insulated,
hours, even

days, after the fire is out. Burn it | 4
onlya few hours every otherdayin |/

summer — yel your water always
stays hol.

5. Healthy Heal. Not the dry,
irritating, smoky heat of a wood or
coal stove.

plan to install.

it I plus general information. $20.00
|| General information about HAHSA. I

Please it o L)
#

. Exp. date
Mame

l Address

6. Versatile. A HAHSA can work fowy
with the solar system you have or B sea

o: HAHSA, Box 112-F
Falls, Pennaytvania 18615 l

I want to go HAHSA. Flease send me:
[| Complete plans, drawings, l

instructions, material coat lists,

%1.00 10 cover printing and maiting.
My check or money order ks enciosed. I
¥iSA or [ | Master Charge

Interbank (MC) I

N

----_-12---_--J



The Curtis Afl’ordables!

A NEW coliection
of practical, com-
foriable and energy
efficient homes.
Don't make or break
your plans for 8 new
home untl you have
seen our new line of
aftordable homes.
You'll like their looks
.. and price,

YOU COMPLETE IT...
SAVE $1000's!

AFFORDABLE
FIH.&HCIHG...TDD‘

We make Foms nip

| No blg du:twn paymenl deposil
® Below markel! interest rale.
® Land may nal have o be
fully paid for
| First installment delayed until
Fall 1982.*
® Long lerm morlgage money

You, oo, can join the Curtis family of
new homecowners. For full details send [ s.na-n'-,.-w:ﬁﬂ Homes Catalog
coupon or call today. There's no obli- | CURTIS HOMEE, DEFT. PM-1

gation. R Y e e, Wit cakis, Wb S5425
There's a representative noar youl {Figaze Prinr)
Call Toll Free: 1-800-358-9150 | Hame

I Address

Compiste if Yourssil City Sigie.

CurtisHomes &=~ -

B | own or can gai a ol
i vou heve desirs.. W have Ihe frest! i= Emlm-_-d.nﬂmlnrpnnr;uhnmlmg

1

Here’s all you need 5
to garden—and more! il

A,

A Small
Wonder.

The Masport
Home Gardener™

is s0 light and versatile
you'll probably wan! 1o use it
‘or most of your gardening
chores. In lact, 79% of Mas-
POf owners we surveyad
use their Homa Gardenars at
least every 2 weaks—nol
ance of twice a year like
maost tillers! Hara's wiy

= Lightwelght. One-third
the weight of big raasting

Use it all Masport
season long— nol st
Spring and FaN

= Easy to Handle. Amyono
can use it—irom older folks
o youngstars. It's small and
light o it wont bounce and
shake you 1o death! Enjoy
€asy condrol

s Affordable. Half to one- | “dds
third the cost of big rear Sty
ting tillers—with four times

Send 1o: Maaport America lno.
Dept PM-23, 200 Gate 5 Rd,,
Sausalito, CA 94065

Name.

tillers. just 76 pounds. So, the uses! State

you can handls i1 2asily No

extra muscle needed For complete information, o

= Tills, Cultivates, Weoeds. | retum this coupon of call [ i
Just adjust the working 1800227 -2 854

head to fit the job {in Califpmia, 1-800-772-3589) | 19682 Masport Amarica Ing

15'2 Ton
Vertical
Log Splitter

T
- |

iy

Morthern Hydraulics, the |eading
manulacturer of heavy duty log
splitters, has added a 15': ton vertical
model to its produgt line. This
versalile unit is capable of splitting
logs both vertically and horizontally,
and is equipped with 4"x24" cylinder,
Shp motor, 2-stage pump, high-speed
demountable wheals, auto delemt
valve, lilter, strainer and heavy duty

frame,
Low introduction price . .... $1180

Standard horizontal wnits are also
available. Send for free splitter
brochure of $2 lor complete parls
catalog

Northern Hydr_aullcs

LUEUAL FARTE GaDme Ty & 100& | TEWS, sy aEL AL R 1K I
SPOMEY OH CATALDOS ARYWHERL | Dargaees 5510w 50 swhivihiog!
Uiy (S W Gy fhimed ! it [ Tl dist g Ciridy

I IF ® o 22
HETCO|

Mew plans reveal 39

by siep
2etais oh how 1o hu YOUP D
% an Can' BEW welded Go Cart
Tdrgme wes! FREE coupans!

BHIIlIIlIIIli
r TOOL

WOW! Brand your own iame per-
manenlly on wood
and lesiher hand-
crafis! Simpie 1o
use. Long fasting
U L epproved diec-
irig hanadle. Brands Tull name, Suaranteed

CRAFTMARK PRODUCTS, INC.
P.0. Box 6308- PM2 Marialta, GA 30065




Tufoil

“A super-slick oil additive
that works”*

*That's how Popular Mechanics magazine
refers to Tufoil” in its January 1982 issue
(p. 74). Tufoil, the super lubricant concentrate,
is a new and highly advanced standard in engine
lubrication. A technological breakthrough,
Tufoil (pronounced tough-oil) is the only
patentedt and proven successful combination
of oil and micro-miniature particles of PTFE.
Commonly known as Teflon® or Fluon®, PTFE
is the slipperiest substance known.

Tufoil Makes Oil Alone Obsolete

Coating all moving parts of your engine with a
film of PTFE, Tufoil minimizes friction and
metal-to-metal contact well beyond the
capabilities of premium, synthetic, graphite

or any type of motor oil.

Just a few ounces of Tufoil added to your
favorite motor oil is better at reducing wear,
increasing power, improving fuel economy
and enhancing overall performance than any
engine lubricant you can buy. All in all, new
Tufoil cuts the cost of owning a car!

Satisfaction Guaranteed or Your Money Back

At a manufacturers suggested list price of . Engine Life
$12.95, a little Tufoil goes a long way and pays |+ Fomer Ok Changss
for itself many times over. g:dnguﬂfndp%

Use Tufoil as directed and your car will run BN oo (27l Bl
better and fast longer on less fuel! 4 j

Next time you change your oil, really change
it. Add Tufoil.

Look for Tufoil® where you buy automotive supplies.

| Special offer 1o Popular Mechanics Readers: Ged new Tulodl® at a special introductory price of only |
B 59.99per 8 cz. bottle. This offer will absolutely not be repeated sa acl now. Just complete the coupon ]
i below and lorward with paymenl. Allow 3 weeks lor defivery. For more information, return coupon with i
I self-gddressed stamped envelope or call 617-877-3060. |

FLOTECH INC. i Pigase ship me botties of Tuloil at the special introductory price of $9.99 per B . bottle. 1
I Enclosed is my: O Check for § O Money Order for §

s Charge to my O Master Card O Visa 1
Tufoil, One of a Complete B account o Expiration Date Amounts___ |}
Line of Revolutionary I O Please send more information, My seit-addressed stamped envelope is enciosed. 1
Lubricants For Every |  Fiotech inc., P.0. Box 718, Northampton, MA 01061 1
Consumer and Industrial Need | Meme ]

| Address ]
$U15. Putenl Mo, 35308558 4.027.451 & 4,224,173 :
TUFDIL" i Fsg. TM of Fluoramics inc I Ciy Slate Iip I
Tefion® is Reg. TM of Dy Pont
Fluoe® ig Reg TM of 1C] Ameecas N ——————
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roadsters bo mid-engine V-8’ Mamdacharers tram all cear ¢
lowie-cost bol-om Body kits lor sasy home azemhy
They're Senious autamobiles designed Tor power

econamy and performance And. all ane made 1a ssll
Sor a frachion af theér apparent vaie

lnllnhu few of te full-shre kit cars you'll giscover

= T-Barg + MG-TD « Ferrari
- mem = Mercedes  « Bugalii « Jaguar
# Cobra = Aubuft  « Lambaorghind . and mare

Blant sll-nmwr 1087 Compiaie Gulde bo XI Cars lnclodan

Ovwer 175 Kit Cars
Assambly Articles
Oe-N-Yoursell Infy

Special 1/2 Price Bomus Offer . KN Gar onindy
Features hundreds of used kil car bargaing and new kil
announcements (511, vear Order both. eviryans does’

* 30 Day Money Back Guaraniee

» Front, Rear, Mig-Engine Kits
® fiTs, Gull-Wings. Electrics

SPORTS CARS

You Can Build at Home from Kits

For ihe low-prace of an ordinany compact, you Can own 2 hll-sze anticue, classic or
madern guit-wing sparts car. Choase Irom aver TSaxciting rephcars inchuding Shenpy

® Money Making & Saving Facts.. more

he: counlry offer thess
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1 40 Claws—= 5 omty)
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AUTO LOBIC PUBL

Deparimant FC2 1§42 (15 Class—155 oaly) LWI'II.EI.I:I‘I -—

Wimingten, DE 19890 [ wr o bepasnly 311/ vear engines — #Ml.htl‘}'-bl’.l ‘-‘"'"

P build, run or just enjoy reading .\
about them —are fascinating ll'lﬂ I'|.|.n

hadreny Live Steam Megazine brings yvou manthly

Fpr—— articles on locomotive, manne, automotive,

traction and stationary sleam engines

plus sources of kus, machine Lools, tips and
plans—all you need 10 rencw an old interest
or stari a satisfying new hobby, Write

or call today to get the next 17 great issues
delivered 1o your home and discover the
world of Live Sweam! $22.50 7 year in USA

LIVE SBTEAM INC.

O Mashes Chaiga T Vi
Croer TOLL-FREE Duy o Nighi
Masier Charpe or Yiss RESDIRED)
B0 331-4000, Operator 666
Melied immedistely. Bold Only By Mail

2000 WATT DARRIEUS ROTATING AIRFOIL

Braikd tha DARRITELS Veres Shah Aol froes gengi
ety el g le W e 2000 WATTS of Yaliales
Pz

ﬂl Ewmcincm?® mrom 0 Wiedpoee ' Geal ior

|
&

GLENVALE PRODUCTS, Dept CD,
Box 358 Stetion D, Toronts, Ontaris B8P 308

GREAT SAUSAGE RECIPES

227 Hulhﬁlihmk

N3 ausaQe
plus homa curing and smoking of meat,
fowl and fish. th'lmudpu.mem

EAUEA.GEH!.KEH
177-6 Military Road Butialo, N.Y 14207

st
mcd, Dopl. P PO, Box K38
Prraponee 44047 453 1 2158

P.O. Box 629/Dept. IR/ Traverss City, M1 45684
CALL OPERATOR 35 TOLL FREE

USE
ZIP CODE B R LT Gy o e o}
WHEN ANSWERING

YOUR
ONEY BACK IF YOU FIND A TILLER YOU LIKE BETTER, |

FGJ&HDENMG? TRY AN AGCO FOR 2 WEEKS . . .
M

MOT SOLD W STORES  FREE BROCHURE  WiRITE T

Wiy Sihowsl O Hoa? Ums an RGCOD

Nmm:mrmnnw 4 Clays
2 Weighs jus! 201ba Eassy tohandia nﬂmn-n:hn Stale )
deep 'Weeds narcow rows 1 1o 3 inches deep Cail 215-047-88%% 24 hrs 2 day Charge card ordirs atoiplid

Learn &l Lo, A5 jout  apare
Crewns, [Moten,  Bridecseii. #¢.  [ealsl

Tl -
TEHIALE INiLLUDED WITH ('DURSE. Léw Tw

THE McCARRIE SCWOALS INE. T15-L0%-91
131 N, 1N 5L, Dept. PMIYT Phila, P 100

L, L malia
Me-
ehanirs e cmploptd by Dieniiits, Deols] Labe-
Feliilfa OF dpda yewd ows akop,. full ar rparw
FULL KGUIFHESNT OF TOOLS AXD A

Nllon. Esay Terma. Wreike for FREE BOOK sl
ks garrer (Ral's bl afecled Dy sultmalisn,

~AMAZING =~

DEVICES 1

FHASER shociowave and invisible FORCE FIELD genara-
mm&hmmmmm
Wwwmmmﬂm

and ddectors. PLASMA. FOM, HIGH VOLTAGE,
munmmmmmwummm
orators, TRANSMITTERS and CONTROL devices for se-

curlly, telephones. nirusion delecton, nalue IIU"?
PLUS PLUS INFRASONICS, ULTRASONICS, ENERGY,
CHEMICAL pnd PERSOMAL PROTECTION and SAFETY

DEVICES. BEND $1 for catalog of plans, kits and complel-
g eme 10:

INFORMATION UNLIMITED, INC.
P.O. Box 716, Dept. M8
Amharst, M, H. 03021

FOR THE
AND AFREE CATALOG CALLTOLL

1-800/547-8011
. 1011 Pisusant ¥alley Rd.. Swosl Home, DR §T104

More hauling ability for less money
when you build Carl Heald's Ys-ton Hauler.

Go r?"pml: or tools; Change combine shifts; check fields,
 fivestock or warehouse; supervisa crews; haul feed or seed.
Easy-lo-build semi-ji, IH hours assembly time) can
mmu!hﬂ . Awpid mass production ulls
and cut maintenance. Hauler features a 16 H. F
mmmﬁmrumn H.P.. 4-cyche,
ced Briggs & Stratton electric start wf,l , for-
ward and reverse gears and automatic transmission.
Front shocks, double seat, wide tires smogth the
rige, Dumping bed measures 4% x40 x11".
Hydraulic disc brakes with parking brake stan-
dard. 4-wheel models with cab atso available.
Many options. For FREE brochure send to:

Carl Heald, Inc. oeouz

P.0. Box 1148, Bmlnn Harbor, Mi 49022

ranch, factory, construction




In The Evening or on
Weekends in a Business
of your own/!

For Industry and Homes !
~ Every Neighbarhood Needs It/

Sharpening is Big Business . ... and Profitable Too!

Work part time, full time, right at home. No layoffs. No strikes.

This can be one of the most
you ever make
Going into business for yoursell can be the
most exciling and rewarding decision you're
likely to make in your lifeume,

Owning your own business brings you a
sense of independence. You're the boss, set-
ling your own work hours, Your own effort
builds the business for yourself and your
family. You can achieve great satisfaction
und profits. if you choose and manage your
business wisely. Thal's why so many men.
Just like you. are cashing in on the big profits
to be made in this fast-growing service field.

The sharpening business allows you to get
staried with only a minimum invesiment, re-
quiring little space and effort for a successiul
operation. [t lets you build and expand as
fasl. or as slowly us you like. You pocket
most of the money you take in, because there
are exceptionally high profits with no in- )
vestmenl in merchandise. s

If you need only $200 or 5400 exlra income
each month, a sharpening business is ideal
for spare time. The additional dollars can be
SPENT for more of the good things of life. Or
they can be SAVED in a rainy-day fund that
the family can bank on.

Read What These Foley
Shop Owners Say:

Shop will gross §40,000. ..
... likes baing Indepandant
I worked in various indus-
trial jobs for vears, and always
wondered if [ could make
maney for someone else, why I
couldn’t do it for myself, Sa
after losing my regulor job, |
opened my Foley sharpeming
shop in the basemenmt of my
home. fonly hod a minimum of
cash fe start wich, but Foley
Sfinanced the balance. My shop
wifl grass over 50000 thix
vear, and | like the feeling of
running my own shop withow!
answering lo someone elne.””

w:lu have a
spare
| o P

tien foreman,

with our regular jobs, and we

& 5 . : 3 earn extra money. Cur sons
As original equipment continues to climb } 1

in cost. owners are becoming more con-
cerned that the equipment be maintained so
thal it performs like new. This means more
companies, contractors, carpenters and
home owners are having their old saw blades
and tools resharpened many times, where in
the past, they would have replaced them
with new blades or lools. This is where you
can step in with the much needed service of
sharpening saws and practically any kind of
tool,

Samily business.

“I'm 30l roo young to refire,
bur when I do I'll have a very i
Food business bull up. Foley

work and brings cusiomers ||
far basir. .. we have a lot o
around.”’

Vietor Kosioakl
Sturgle, Michigsn 49001

"I'ma construc- g ==

s de. 1 1102
and my wife ix g murse’s aide.
Our Foley shop fits in nicely 8 Minneapolis, Minn, 55418

[ ¥ES, | would like to receive complate delails i
about how | can easily start a profitable, Foley-
ped sharpening shop. Please rush me your |
booklet, withoul any cost or obligation, that
ives me full details on how | can guickly star my own
USINESS.

help oul too, 56 ours is a real | aqui
i Fa‘EE

equipment helps uz to do good | yame
back with more jobs on a regu- | ADDRESS
repeal business the year : CITY
I STATE

This FREE

BOOKLET
has helped

thousands

Thousands of good men
have been inspired by this
fact-filled book into mak-
ing that first important
step of starting their own
business. [t can be yours just for the asking.
Right now, while this is still fresh in your
mind, fill-in the coupon below. We will send
your FREE copy of "'Opportunities in a
Sharpening Business of Your Own"". There
15 absolutely no obligation and there are no
franchise fees in starting your Foley Sharpen-
ing Business.

CLIP OUT AND MAIL THIS COUPON TODAY

I coupan has Been removed, jair sved aser and sddreiy g,
Manufacturing Company

T02 F Bullding
Minn . Minn. 55418
or call Toll Free 1-800-328-7140

fExeept in Aawaii or Afuska)

Manufacturing Company
Bullding

oy g

ZIP




BUILD YOUR OWN BOAT

Jain oty Enousandss whao Build ssch yoor AN BAVE 5351 GLEN-L's proven
mmw hr and

GLEN-L MARINE DESIGNS
0152 Aosecrars, Box 7567, Belfower, CA 90708

GLEN=-

' THE FUN MACHINES

Ly Y NI Y R AR TNy ]
L ]
® 9152 Resecrant. Box FSAT. Beificwsr, CA 90708 -
& sk : Al asbaal B
: “BOATRNL DU WTH L YWOOK L EE T :
» " IMBOARDY WCTTDA IRSTALLATIONS" i 3 et .
- "' HOW T FEERGLASS, BOMTS wLEspd @
: WP T BLELD) BOAT TRNLERS CIE T :
™ RGO SEALL Al &5 A e -
L * AR HARDWAARE [ WL0G o5 1w a
'3
- RAME :
.
o STREET. = - 2
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o .
L1 ne "
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. that work. too!

¥ i

C‘arl Heald, Inc.

From the largest
- - IR I O .

. FUN TO BUILD!|
. ® FUN TO RIDE!

These rugged off road vehicles
are powered by & hp 1o 16 hp
American-made en
Engine is compl
d sembled, frame is welded
% and painted. You just bolt

brochure with complets detalls, writs today 1o:
Dapi. PM-32 P.O. Box 1148, Banton Harbor, Ml 49022
kar nl Illu and Tryke Kits in the World — Car Heald, Inc.

- s . - E . .

Inas.
y as-

evarything logether
and start riding.
Kit priced from
$479.95 to $1009.095 MODELS l
For a FREE color SUPER TRYKE

i

~
An Adult Hobby

Cast Your Own
Metal Miniatures
B e

; plete |
Sets m“ Over 100 “Did Iill:!
Toy Soldier Molds

a

Cast full round, deteded, Sdmm fgures. Specral offer
Complete Starter Sel, $2095 Includes alactne showe.
pauring fadle, Coldstream Guard mold, work gloves,
casting metal and mare. (Mot recommandes e children)

N

[ Plessie send Complote 56 57995 mckesd

(5]
] Pegse sead me mone wler mihon on Castrgn

ADDEESS

CITe ST or
\Castings, PO Box 482 Longwood FLEI0 )

SQ’LAR. AIRSHIP

e 10 FEET LONG!

Flid cnn Sumn

o] P S0ARS MUMDRED

FEET INTO THE SK V] Cavid weith B84 nw s

om gord, Uss sdomonsl oo s Byt sl larger. s
Herd o 50,000 Teel i iree fhght? M b3 bl wibigle
it e, MR sre eyver Lads 10 J0ITRC) AVEARG BT |
™he newtabie guestien: HOW DOES IT FLYT Lasts irde e ﬁ'ﬁ

siny B oo b fgven ovitt & Gver agen 3 0 digmetes Im
wirled Uran iy Nu ik ey uu it aivine  Prce
I T &5 each, phas 8 ﬂ!’-ﬁsmn—"l
oFnson Sk Co. D-pl M: :hnm: Mich 48043

208 POPULAR MECHANICS

THICK'N THIRSTY
TOWELIIG HAT

100% cotton tery cloth
beas summer heal 2
ways: Lise i1 1o wipe your
L ] perspiring brow or douse it
A in water, wring i tuu.u'l arn:ll
F"_ wear 1o keep cool at god
r bannis, jogmnglam fishing.
‘ Colora: N e, Powdar
- [T | B, white, vallow.
suu. SiEh 6%, MHT-TR), LiTS-Th, KL (7T,
KALTT 7. $7.75 ppd.

Order Today! Money Back Guarantes!

Hipte (s my chack of mosey order for §
[Add sales lax for shipment inle CA, GO, DG, n
Ma, ML MM, PA, YA

AUSH my #2002 Towsling Hat,

Sire_ Calor_
Tamg
Address
CHy _
Slare, Zip__

| Send me your FREE ouldoar calabog.

Dopl. P, Filth & Lisstn, Seatils Wa SE12M4
N v oo T S Y B N T8

SAVE ! 857

GOV'T SURPLUS -« HMEW EQUIP'T

/4 WP, 1725 RPM. REVERSIBLE.
6 V. UTILITY AC MOTOR
[ GENERAL - ELEcTEic]

Bgprmal Es
[ Ewrani s i
B vet a0 Iﬁ_qs LINTO
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SURPLUS CENTER

Limcoln, Mekbraiks

L o e
: Tip Code &B50D

Portable '
Generator *>=.

Kew S0 wiglt manda -qll-blu 1;urla|a| e can
G 384 512 Fai treghd 00 watt Monda snd
Apgironsp H D germn e in :.':n’.‘,l Al \nw anees Copps
witind for ipng lile Send fox lren g alon Brochure &
£2 tor compiele oarts calalog

Northern Hydraulics

P.0, Box 1221, Degl PMG
Burmswille, MN 55337 612-B04-8310
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FREE catakog and see our completely
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GIVE YOUR SINK SOME COLOR!
SENSATIONAL! Orbic 75 Kitchen Faucet

Oan moving pan Mo
masfary. 1 SIngs mear

nedng noleak Made inl) 5 A o Celeen®
ty Celanese Works wali—sven in corten o hgd

waber Cotor adds beauty, Lasts & fetime Inuiads goeckly, sasdy
brom B dnp Mo sgecad 000 o (o] sl neaded Guananieed

pertormanca tor S yean: bestructers incloded

Colore Hed Awvacado. Coppericne ORDER MOW!

Haryes! Gold Wrals Aflow 3 wpeis fol Ta [
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WEBSTONE BMII‘AII' INC. DEPT. 16
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AMERICAS 7 BEST

POWERTOOL

2 Cnanges Prpe Tearigontal

BELT SANDER

b werhogl
= WECONE

2y, WEIGHT LIFTING EQUIPMENT

Complete catalag of ower 90 lems
used by strong men, body builders
and sthletes to develop strength and
museles

Send 334 today for your copy

WEIGHT LIFTING EQUIPMENT

P.0. Bex 083 Hotysha, Ma. 1040

|
31250 a3 Takes

Precasion hodvy duly SBnder o
cludes 8 & = 3 sanding best
Laas 173 hp oF larger modor
V-pulldy Sive ahad muBli-puipose

P.0. Box 10488

LEARN BANDSAW BOX
TECHNIQUE FOR FUN AND PROFIT

ik armal pripos bardnew Boass o
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47w FF Cast iron and sheal. pre-
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THE HOME SHOP

Machinist

A brand new bimonthly magazine
tor the serious amateur machinist
and the small commercial or
machine shop.

® Projects to build ® New develop-
ments, approaches and products

® A forum for sharing ideas and
information & A great new shop
partner for you,

Subscription rates: (USA] §16.00
per year, Canada and other countries
S18.50 (US dollars]. ¥ISA or Master
card orders: Phone operator 660 Toll
Free ROO-824- THEE except California.
In California BOO-852- 7777

Or wWrite

The Home Shop Machinist

% The Yillage Press, Inc.

Post Office Box 968

Traverse City, Ml 49684

S = 30, |+

Mary uses such g pressing bear:
Ings of shahs, controlled bending
Aigd riul-!ing o a A position srwil
and machingd rack and pemion
dhrive, Cast iron cemel bach frame
lar figicety and strangif: 3%~ depih

of (hroal. I7 b
lob. Esctary

$64.95

A verieal bandsaw snd harizontal
cul-of maching with  aulomatic
shut-oM. Cansl uon body, bl bear-
gy Bl e i, et i e rpduce
i, mdjusiabis tonmon speng. 3
spesds. With stand and bDlade 5" x

E414”, 137 iba
P b faciory

$300.00

Thesp power igais have no chome, smbessed namepiales
oF any gihar usn ey axiras bt they dg ihe same job as
Iools Cosling 210 0 rmes the price’ And their perionmance
M@ ibien [rowen e the Shopd of lsierally mrlong of profess-
lgnals and serkous amatours

DonT be mished by AMTE lw pOcEs, Tasa a0 gualily
topis. They Are Ul scale. Tubl speed and oller bop perlorm-
AncE &nd preciason Thete are Good reatand why we ais
abiie 10 oifer such yalues Heme iz how we 9ok

Enginesred lor simplicity: After years of snginesnng
refmermanty. wirtually af tRe ol hgve bean glamunatod n
oHier 10 SEve yoo money Faster machiming: Spacialy
desgned gulamans machnirg equipment cuts coslt
clthing production Teme marts Ordingry hgrd-
wane ilems replste custom pans 100 Snormds SEVIngE
Walime: Dui 0w’ Mowidiy. Oud FdQe mags
productian ladlies and dud Dhga Buypngd
power —all héep coals dowh Difecl T
purchesy: You pockat ihe savings bl we shili
nfter our had lerrhc guarantsas®
POWER SAW: Owr hill arbor saw comes com-
piwtaly sspembled eilfo groasid CaED aPOR
table sabwly guard spiifler and milre guage

-

L

Im addeispn you gen @ Iree 381 0 Calmmel Dase plans Ihal
whow you how, wilh one sheet of 347 prywood, you can
canwar this saw mio a Moor model wilh & ig 277 0347 fop
Catrifel rip fence oniy 3T 50 addisonal, And you CEn usl
FOUF FEw Saw 10 Ol 0wl Ethe calinel Dass'

BRAND NEW . ELECTRIC MOTOR
Dovetops a Tull 1 hp, 1T s lab faciony
ipurchased separalely 154 551 548,50
AMT OFFERS TWO GUARANTEES:
OUR 10-DAY MONEY BACK GUARANTEE
Try any o those povar fools and compare if wath any
sumlld machang al any prce IF ol salisfeed return if lor
prampl Ao quashons ashed elund! We pay The return
shippung charget
10 YEAR LIMITED WARRANTY
WQruﬂ!d hoze AT toois (excep! molor
carries a o8 yoar im warranty | which becomes
Inoperative for any reasan within-10 mu afer purchase
dits woll b ropaired or repiaced by tha inctory with no
charngs ko iFe ;mrt.hum ather than poslage

AMERICAN MACHINE A TOOL CO._ 4TH AND SPRIMG S5TS., ROYERSFORD. PENNSYLYANIA 19388
r---w‘fﬂlﬂﬁﬂ . USE THIS HANDY ORDER COUPON TODAY ——-1

Armencan Machine & Tool Co..

PEd2 . Fouwdh & Spring Sk, Royerstord. Pa. 15468

I A Plasse s mg (ho unas checked Paymant i bl encipsed § o §5 depossd sach I
ihem ercingsed, balance C 0.0 § mos! & Gy sabistisd of will seturn uns within 10 days e
[ | ol refund. MO gueshons asked l
I O B il arbor saw. 351 50 0 Long b weooed knbhe, 534 00 O Honrantal-yartical metnl
' g&.lndlrﬂm)!-mr i!!dir O Face plate. §4 50 cufling bandssw, £30000 l
= T higels 1 e Gemersl Eleciric Molom
I oEtamdpnadiid [rmom e ] o e |
1 samder, g p 554 55 [Purchased Soparateby)
I znnuummnhﬂnlhrm O Set of 8, 520.00 ]
I O Mitre gawge fod sande. 5340 O Jointse-plane:, §63 30 Wisi our Royeriboend Waclory Shiom- I
3 V& wwing, 4 lame, WAT TS 0 Ball bearing spindie, $15.70 T wrSJnmgnﬁ;: mu; nrune;n
O Dohuxe bail taanng e 575 50 O 1100 arnor pregs with four Aih anch Spring iz From B m 4
| Bl sty ﬁ st diguad,y -y on weesdays and 9t 12 on Sar |
I nane |
| aoomess |
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CLASSIFIED ADVERTISEMENTS

Fale: $5.25 par word payable in advance each insernion. Minimum inserucn 1en words. Bold face capitahized words—§1.00 per word additional (First
word set in Bold Face at no extra charge, Zip Code Free.) The nexl available issue 10 place an advenisement in America’'s No. 1 Classified Section is
MAY. The closing 1= MARCH 5th.

Send remittance payable and order to Popular Mechanics, ATT.: Hildegard E. Kappel, Class. Adv., Mgr., 224 Wes! 57th Sireet, New York, New York
10018, Please indicate Heading under which ad is (0 appeal. As & CoNsUMEer Service and In cooperation with our mail-order adverisers who use post
office box addressas for their convenience in handling your order, Popula: Mechanics mainlains a register of such mail-order advertisers containing

thesr complele names and street addresses.

Advertisers using P.0. Box number must furnish complete name and sireet address for our records.
To avoid delay in the publication of your ad, please send descriptive materials with your request.

AUTOMOBILES

BAVE Gas, Esnnple Carbon Water Injechon Sysiem.
§12.95, Shpgung 52.00. Hydrogect, 1870 Eas Pom Foad,
Ewernon, Wha G8247

AMATING MPG INCREASES! Guaraniesd. Frea oelsa
FALH Entecprisss. Bow 1081-A. Eugene Oregon BT440

AUTOMOBILE RETUMNING FOR MAXIRIZED ECONCMY.
Sarnpifised bechrigues InCreass MPG 50« %' DETAILS FREE!
Techveenng, Bos 1508, Ponceton, MJ 08540. Telephons
(201} 350-B046 [recordng).

I5 200 MPG Postble? Wne! MPG-PMIEZ, Boa 2133,
Barmfuscy, O 44E70

TRUTH about (e may “Mracke Carmureor - @I and of-
s, Froe brocharp inom ihe Matonas Cad Diivers Assocat

ZMD OPFWMION Tesls and PROLoGrapns every Bem o jhis
Column, fuso in-Depth Srcies #nd Fesoarch Manch eee
{Eight 17 - 14 pages|-51. 2nd Opivon, Box 1035, Kamath
Fais. OR 97601

MILEAGE: Fu Predebaler Pus Walker yoaodr, BSi-udigng
F5.00. R B M Enterpises. 22804 Sunmal Rege 00 Aulurn
CA 35503

BE BURE ¥our Cas Wit Newer Be Stolen, Fooe Detais. Box
EiBE4, Atlania, 30118

HOMDAS. 352500 Owecory $1.95  (refundable).
Gowemmer Surpha, 443, Berd. Oregon 37701,

GO KAAT, MiM-BIKE, MOTORBIKE PARTS. Tres
Caolches. Moigrs and Compete Cafts atd Mie-Bises at Chs-
eount Prges 37 ¢ Hp molors §1065. 5 oo $123. Sena §1.00 kor
Bopeet. MNorrern Hygrauies. PO Bos 1221, Depl. Phi-MEB.
Burrgy e, MM 35337

HANG GLIDING, AVIATION

SECRETS OF FANTASTIC GAS MILEAGE — ODetals
FREE! — Awipk, Box 5202-A0 Rocshond. llmgrs §1175

SAVE § — Loass 1987 Autes Y Less! WO DOWN PAY-
MENT! Lower Monthiy Puyments. Delads — 51 - S45E
SCAC LEASING, B4 Agure Dr. Wayrw, i 07470

Send two FampS 0N B Sell-addressed envelope by HCDM
PF.0. Boa 1111, Tacoma, Wash. G4

FREE CAR FOR 20 YEARS Save inowsans. | B Show you
i3 posadba. “Fre car ko 20 yea's” bDoosied. | we Dasn doing 1
for 20 yearn Send 5785 o0 Kedh Richands. P.O. Box 981,
Waleroo, lowa 50704

BAVE GABOLINE! Bypass pofubon Devdas - - sasily.
revansibty! Posco 108-31. LaGeangeviie, NY 12540

PROPAME-METHANE-NATURAL GAS  Corwalsons
CARE-TRUCKS-Buld Yowsell THOUSANDS SATISFIED

USERS! Wria: Peming Engnesrng, KPM. Aamsan NY
13438

FOUMND: THE LEGENDARY “200 MPO CARBURETOR,"
Misags Documenied. Complete "How-To™ Sacrels Infpema-
on, $1.00 (Aetundabie). Moran's, P3, 1434 Argonng Bad
Wngton-Sakem, NC 27107

10-30% MILEAGE INCREASE. Mo bub, st tects Com-
pole deimily, inexpersive, GUARANTEED. $395 o
EMOINTEC, POB 9700, Long Baach, Ca 80810

OLD CAR FANS: suiscroe 0 HEMMINGS MOTOR
MEWS, word's larges! oid ¢ mameipiace Since 1854 Over
450 pages of ads eBch Fmanih, Crammed with moutands. ol oid
cars for sale — plus parts, Eesature, restoration shops and
mons. Oinly $13.7% jor 12 giant ssuss. Subacnbe to the Bitsie
ol o car ruas soday. Send fo: Hammings Molor Mews. Dent
MP, Bow 100, Bermingion. Wermont D501

IND DPMMION TESTS and PHOTOGRAPHS evary dem
s column gveny Monih. Also in-cepsh aricles and research
Manch lsswe-§1. 2nd Opevon, Bow 1085 Kamath Falls,
Ciregon BF601

FREE BROCHURES - Your gwn buteasd 555, natonaly
mecmgnuzed Syrthelc od. Thabon, 2030 Windied, Dept. A
FAreariade, CA B2507

FIRST TIME EVER! Carbhad Autobody sapen roweasls hel
socret do-d-yoursell rust proatrg methed! FREE DETAILS:
Whith Cag Press, Boa 3130, Counenay, B.C. Canada Vil
Gk,

TRIBOLOGY WILL SAVE FUEL! We sei MOLYBDENUM
wibncalion products [ maor HoLEina wsers. Mo offenng &
goneral pubhc, Song $10.00 lor engine traaiment ke | Car or
write: GDSE Coep., Bax BS. Marion, lHincs 61550,

INSTALL DIEFEL in car. P FY lor wnder §71.000. Get 30
MPG. Crvenoomgd source US dmsets, 550+ & cyinden.
Thousansy chagar than Perums. Deuts o Muiphy. Send Sall
Addressed Slamgbd Enveloge ko ivee mio. Dwsal, Dapl. Box
1233, Walla Walia, Wh 38352,

&8 MPGT TES! Song SASE for ivee dotass. Beaymeer, P.0.
Bon 428, 51 Pelersourg, FIL 33734-7425

WATER njacior - Bung Easity. ngspansaaiy! From infoe
mation - Stomped Envolope. UM Box SATIPMI2, Boos.
idaho BAT04

BUILD YOUR OWN “200 MPG CARBURETOART Jan
60,000 dedermaed Amencans. Faclual Repo ioveas dote:
menled MeRge. Sroven procgies. Send $1.00. Research-
PWAC, Boa 184, Antoch, TH 37013

FREE! Water ingecon Pians, Misage Prool, Govemmeny
Feport. Almgust Engmeanng. GTAJF Millorg P4 18337

ETOP RUMMING OM—DIESELING. S:mple Metnod No
Machancsl Changes 3° .03 Blav. Boa 36637, Cnariofie. Wl
28238,

COMYERT, CUSTOMIZE ELECTRIC CARS! Engnoarsd
Mongymakers! Business Pan, 51 00 (mfurdabie) 3E, Sox
19408CF. Son Dhego, Ca S211%
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ELECTRIC VEHICLES

CONTROLLERS — 430 AMP. 36 1o 20 Yois Reany To
Install, Wfgrmahon 52 00 wree 5 E 5. 16680 Mache! dve,,
Los Gatom, A G500

“ELECTRIC Car Moo 5485 ik 5250 Cenato PWO3
523 w.Comm_. Oxlghoma Gy 73109

BUILD ELECTRIC BECAR! Mogorn Automoive Dee
wgned! Eamly Built Wi Bicyoe Parts Standard Materais?
Pung §7.9% Sportran ing, Bos TIRC, Ingsan Aocas. Fionsa,
23535

MIDGET CARS

BUILD “THE BUG"™ Youl Owh Dersondl SaGMs o8 Com-
penady diftarent inan anyihng ebe on (he sireel’ Erginearea io
MakA CONRSINLCon 35 Smpls 3 possice Phodocopy ol aricis
available a3 | appearsd o Popuilar Mechancs pasl asues
Ayailabig v 52 25 Send ordw 3 Popusar Mechancs, Box
1074 Drepl. PMICE, Raclo ity Sta., New Yoo KY 10104

AUTO SUPPLIES & EQUIPMENT

DESION Buld Aurpanes. Hang Ghoers. Senplied Pubhca-
hiong. Brochote J0c. MoCoy Avcrai, 12820 5 Figueroa. Los
Angolas. A DO0E"

CHOPPY Uiralight Singig Sest Haloopier Sempidind Con-
slruiton - Maloroycw Engine. Miloralond 53,00, Polynowa,
Berw 6700 B Feru-Magnevvose. Cheetec. Canada J0L 2L0

SPORTEPLANES. MINFHELICOFTERS, ULTRALIOHTS,
HANGGLIDERS. Plans Wias Compheta. 1. & 4 4 Seat Catakog
5500 FP. Bos 19858, Owpl A wguston, Tosas 77034

BULD A “FLYING YOLKSWAGENT" The Teane Twe 20
Bil-mata Diang. 1 5 3 chalmging propect made from matenals
A ghants Ihal Are dpeddy SvaBAD I ANy Mglas-produchs shog.
Faceage incwudes @ Doomied ol nelruchons [eus Iha pean
dneels Pros £35.00 Seno orders foo Popular Mechanics,
Crepd. PRCS. Bos 1094, Raod Cidy Sia. New Yom, WY,
1010

SPACE, ROCKETS & ASTRONAUTS

BOOMERANGS—INCREDIBLE RETURN! ¥.iw can do i
Euacang® Onoer your Free calmog wday. Boomeranghlan, 306
Pars Momeoe Lowsanag 712071

ANTIGRAVITY Proguibeon Davice. Frea Brochgre! ADA
Bow BI3N. Cangord NC 28025

HIGH-FLY NG SKYRAOCKETS! Sale, inecppasve. Home-

migdn fupl Eisy nstuctons 53.00. Box 1470, Oeem, Liah
BaDST

PARTS: Anny Joed amd e oot Spere Pans &

Equapman: Go,, PO Bom 751 Leamgion. Kenlucdy 90501
oIS

NEW Boos — 200 MPG Carpureiors, $10. Moreyback

HOVERCRAFT

AERQ-CAR Armazeny Movercrafl puill sasily wih oecheary
RS L WO S NCHrHE CaOWr, TS ON MR plus, Hio-
s s Eorward, Sacawaid. Suldw s over land Show wilher.
Comtsone cansivuclon pans ard brochure. 5885 Aan-
Progems Boe 5118P8 Chnepn, bigw Jorsey DSS05%

Guaranies. Frge Inlormaton 185, FAoute 1. HAChooce,
Soulh Dancta 57348
ALTERAMATOR Generascr  Reowsang Boos  Deiars.

Hedelund Enginganng, 7505 Bareenbne, Las vegas. Mewada
Bid

ANTIQUE, Cianfec ALtomotme Farts. NEW o Used. Parta,
F.O. Bos 41414, Chicaga. dines 60E41-0414

CUSTOM DESIGN LICEMSE PLATES. Mase yoaur car
wunsgies! Free Catils Lasale, 700 Berwyn, Berayn, PA
1802

SAVE-up 0 20% on Tuai oei, GAS DR DIESEL FAA socess
o0 useo an ingy 300 races T FE. Enging trealmerd st up o
S0.000 rred Reduces Feal- wesd: ochan. oy 529 05
Enorgy Aesowce Products Inc, Re2 Box 565 Anva, Fla
X0

SUPERCARDY — 150 MPE — Paerred — Dwiaes FREE
— Dnynaee 82, 720 Joroan, Foceioed, lungs 61108

SNOWMOBILES

HOVERCHRAFT Puan Ad Swes. Calasog 5100, Uanersa
Hovercial. Bos 261, Condova. Wngess 61243

HEOYA vW Howercral Ke-miormanon 58, Meotanc. Teme
Maufe. 1M d7TEDS

BARTLETT FLYING BAUCER Cordiiln Plans snd Sugpiply
Sources 3500 Wede Hen Badient, PO Box 156-M,
Suhvaeciaes. WA BE3ED

SPECTRE -vW Haw@itrall, Fres |nlDrmalon. Venirs,
B71A2 Moa, daron. Oheg 44310

CEB-RADIO & HAM EQUIPMENT

WHOLEBALE Radar Cwlecices, Pouce Fue Scanner, CB
Accessores - WhisEse O000 519990 Q1000 Remols
32995 For Yaen $209.89. SupeiFo: Remols $224.99;
Baaical 300 2136 99 Bearcal 100 $265.99; plus 53,00 Smp-
ereg-viGA MC CO0-Free Calaogie-Scanner Word, 100,
Tow Sooiland, Afdany, WY 1Z208, 15181436-0608

MAKE YOUR OWHN SNOWMOBILE. Progeiier drsen by @
Conbrantal airirall enging. Drves over showm nd oe,
Becomes & seil CoManad el N 15 M wMEn ECEERAY
10 IFansgan SROwINODIe Oyl Ory Panewayt Hay o pRoocogy
of arhipis a3 o appedned in P lor 51258 Semd anders 1o,
Popugar Machéucs. Depl. PRMCI Bea 1014, Raga Cily 528,
Merwy Wire, WY 10101

MOTORCYCLES, BICYCLES,
MOTORSCOOTERS & SUPPLIES

BICYCLE Traigr. Basict For Fun Proii. Easy Wood Conign.
Plans $10.00 lnla. 52.00. Practical Propec1s. PO, Box 624
Callege Place. Wash 38324

GO KARTS, Mntaps Aspemben B4z Parls
32,00 Kan Worg Des T B8 Memoe Ave
Oy 42077

CHECOUNTE, 50 O On Baterwrs, Exncediona Dasaunts
O Giner Parts and Accessones. 208 ¢ On Ad Misd s Pam
Buy Whoksale And Sace DFW Impon Distowt ama
Malcrder, BSE5 Stemmans. Sute 971 Dadas, TH TH247 Can
Told Freg 1-800-527-T105, TK 214-224-8542.

Caldntng
Aginggyie

LINEAR PLAMS. pars. olher goodws From calakyg,
Supper | Bos 13002, Parpede, CA 95959

POUICE Scanners. Crystais, Amprngs. CBs, Radar Detec-
tors. HPR, Box 15224, Derver, O 80219

LIMEARS - Send Stamp lor Dedas - MATCD Eipcinoncs,
Box Jt6C Caditac M 48801

SATELLITE TELEVISION Recewe Over 100 Channeds.
FREE inlormanon. Satesty Teigweeon, Box TETA, LaVergne,
To e ATOEE

BEARCAT Scanngrs. Duscounted CRYSTALS 52.75.
RADIOBALES, 3462 Daxtand, Oshkosh, Yyie 54801

ELECTRONICS

MECHANICALLY INCLIMNED INDIVIDUALS! Assambie
Emsirars Deveies v Your HDme, KaDwietga o Expanence
reol neCcessary. el Staret m Spare Tima, Turn your Soare of
F o Timig g Cosft No Wegesimen] — 'Wris iof Fres Dataiis
ELECTROMIC DEVELOPMENT LAB, BOX 1550PM,
PIMELLAS PARK, FL 33565

{Continuad on nex! page)




ELECTROMICS
(Gominued vom pracading page)

TELEPHOMNE CALLS RECORDED, Automatcalty Usnat-
taradend. Beald For Urcer 310.00, Pliena §3.50, Kn (A6 Pans)
5995, Assembled Unt 51895 Garett Eeciromcs. B451A
Imparal Ave., San Diega, CM %2114

ELECTRONIC Provicy Equpment: Trangmilmrs, Woco
Soramblers, Detecions and Much Mone $3.00 for Catang
Ratundation, Exeduvg Secwily Sydlems, Box 341 Parona
LA D1769

JOIM ELECTROMICS Boom with Thes Corcheds FM Macio-
phooe Ana Any FM Rado Yoo Wil Ergoy 51095, Cesar A
Laro, 684 Degraw St, Broouhym, NY 11297

COMPUTERS

PERSOMAL COMPUTER ABC'S. Understandabie. &
‘mugl redgrence manusl for begnners. $2.00 Fenco PMD,
Box 309, Beduvue, WA G009

SUPER PERFORMAMNCE TRAINENG WEAK AREAS IN
YOUR GAME? Amanng breaslvaugh in home sports bain-
ing. FREE prodie caty fnom Anagss, PO, Box 843,
Champlan, MY 12919—084d

SFORTING GOODS & EQUIPMENT

BUY Equpme af tha séme LOW Proe as lage industnal
pharts. Write lor FREE Indusinal Calaiog lor Moma Cransman.
Turniegy, 38-PE Letclescan 51, Bultalo, NY 14213

WOODWORKERE—SAVE 20% To 40% On NAME
BRAMD Cabwie Router Bits, Blades oic Fres Caraiog
Cartude Connachion, BES M. 2nd 51, B Cayon, Calil. 32021

GOLFERS puthng mape EASER. Sauslacvon guaranteey
32.00. Gremmres, Box 2112, Davenpot. 1A 52B0G

CARBIDE TIFPED BLADES —BANDSAW BLADES. Dv
el From Manutaciurer, Free Liersiure Bos 567, Lancestar,
PA 1603

DOGS AND KENNELS

INSULATED DOG HOUSE PLAN. Figor shdes out for gasy
deanng Aol i water prool. Pretocopy of pian 83 1 ippearsd
= P avanatie lor 502 Send prpsr W FPopulss Mechames,
Depi. PMC3, Box 1014, Radi Gy Sta, Mew Yo, bY.
100

ENGINES, MOTORS, MAGMETS

ENGINES 10 18 n.p. for Mowss, Tillens, Hobty pans. Feqsar
Manuais, Tromendous Sevings. Fast. Dependacie. Elusirales
Prave Catalog 51.00. Ashand 5mall Engnes. Ashland, MO
85010

STEREQ, CASSETTE TAPES, ETC.

UNIGUE WVanabie-Yollage Power Supply Powers Car Ste.
0% iA HoMes. Eady b0 Budd! Free Dedada! J-Cal, Dep. P. 408
East Marywnoll. Rochestar. Wichagan S6063

OLD RADMD Programs on Cassettes Free Cataiog
Wilsams, 181 Meadow O, Elyno. Ohg 48025

d.¥.C. PGS Ouiniel. 5448.95. Frid shspmend wahsn U5,
Tradewes! intemabional, 3632 Aoyl Soot Drve, Wesl Valey.
Litar 84120

FREE RECORDS, LF'x. Promohonal Atums. Free Delnes
MLIZHC, HS5-E Masn, Spongheid, Mass 01105

BOATS, OUTBOARDS, TRAILERS &
KITS

BOATKITE - PLANS - PATTERNS - FRAMEPACS -
FIBERGQLASS MATERIALS - World 8 1argast calalog - 300

BOATE - nboaros - Oulboards - Crusers - Sporffshars -
Hydropienes - Runabouts - KAYAKS CANDES - Larpe Selec:
toh - SAILBOATS - Daysaders - Tradersaikeis - Mabhuls -
Moaos Saileds - FIBERGLASS - Cloth - Rssns - Foam- C-Fles -
CATALOGE 52.00 - "Includes FREE Matenais Brochure -
Hamiware - Fasterings - Equpment - Figgngsas - Glue -
Eie. " - {Boox ' AMATEUR BOATEUILDENG™ - In - hibshg|as -
Pryweood - Epoay Wood Safurahon Techrgue - 55.00).
CLARKCRAFT - 16-P Agua Lane, Tonawaraa, NY 14150

KAYAK-CANCES-PLAMS-ITS-PATTERNS- Lage Ba-
lection » Kownglass-phywood -CATALOG 51.00 (win Bom-
builcws Guoe - 52,00 - Clancrafl - 183 Aquane,
Tonawanda, MY 14150

BOAT KITS - 27 rmierabie modes « POWER and SAIL -
B30, Molded lbergiass hulls and decks come laciory
BEsEiCiEd - you NEad Faciory Sufpied nsenor. Sawe e tae-
oy -buifl COGL. %0 axparEnce requred. FREE 48-page cala-
log. Lugar, Dept, BC-42. 3800 West Highway 13, Burnsvile.
Munesola 35337, 612-H000-3000

EVIMRUDE 1381 Bargauns . . ail wies . Sooft MoCetloch
parts . . §1. .. Ewscire. Manne, 810 Mearnos Foad,
Lynbrook, New Yo 11563

FIBEARGLASS - RESING - Foams - clodh - eponies - mal -
o, Faciory proes - CATALOGUE $1.00 - (Book “COM-
PLETE FIBERGLABSING™ B&.00) Clarkgrah, 6P
Acguatars, Tondwiands, NY 14150

REWIRE Ch Alterrator for 110 AZ. Pians for $5.00. Sweatt,
Box 501_ Tauswile. Furoda 32760

SMALL Dveasl Enggres Anp Treowh 20ke SATS.00 jo
$V470.00 The Revoivkonary Waneel Gas Engine. Oniy two
moming parts, 4 hp 5145 00 Compiete, Send 51,00 1or Cata-
logue. Adetn Dacourd Engines, 3300 Adams Awe.. San
ey, CA 92116

OPERATE 3 phase moiors on 5ingia phasd, Duhd 3 prase
CETVEROr, FEOAIT BaCinG MOlors Aomsasd DO, CUl Soaral
irg c0st and mode, 512 05, Stawler Motor Shop, Barnes, MO
B5011

SPEED UF or SLOW DOWN any AC type motdd up bo "a
HPF, APM 1o BO0D. Varabhe lequency 15 la 300 Henz
§132.00 ncuoes shoping. Mard Electromnca, inc., Box 958
Momames, FL 135585,

TOOLS FOR SALE

FREE Tool Catalog— Hooser Desinbubng, 3008 Samale.
Syt Bend Indisnm 46619

NEW INVENTION CONYERTS your SBCREWDRIVERS o
thie SCREW HOLDING TYPE, Unversal A2 Types. Philipy,
Resguler. Roungnead. Flamesd. vagnese, Nor-hagrabe Set
ol Frp BR300, Rotch-C-Mate Box 111-N, Mekoosa, Wi
SaasT

WOODWORKERS GROOYE your twn DOWELS lor pro-
lessional quisty glueng, a7, %, 390 opwal groowing ool
§8.95, lor 127, 50°, 1" oowels, $4.95 o set oty 51798 Eaon
Inchusies, Eston MY 13334

SCREWDRIVERS 10 puice, Amencan Made, | Year Guar
wnaped Preprced 51995 HOW 5505, Mavale Lare .
Associaes, Inc., 3761 Midvals Lane, Hunlingdon Yaley, PA
15005

BAMDSAW MILL Horeoctal-Traversng ungue Concepl,
Fonahle, Low Hp. Requiremens Lesraee 5200, Plans
000 Sato Constructors, 1387 Mew London TPKE,
Glasdpnbiry, CT. DEII3

4" METAL Cutng Lathe 58090, Tag. 15048 Proctor,
mdusiry, G 91748

BUFFING & POLISHING

REFIMISH ail Metais: Fing: Tha-Propee Toois, Bufls, Com-
pouncs, Bufing Molcs Catalog §1.00. Easbeood. T30
Lancasier, Box 524.PM3, Berwyn, Pannsylvmnia 18312,

BLACKSMITH & FOUNDRY
SUPPLIES

FORGES: gas, coal — Nammars — iDngs — amals — gl
benches-- all biacesmith supphes. Cataiog 51. |refunded lirs
orgmrl, Matkel Blacksmuih Shop, TB3S  Cannonsburg,
Cannansiurg, Ml 43377

ENERGY SAVING

SAVOMIUES Windstung Systam Genorates 28w Electricity!
Semgee, Economeca) Construction! Cosmgiee Plang: §8.55.
Gleavae. Bos J56(, Siaton D, Torento, Onlans MEP 308

SOLAR CELLE, 2 Calls Aated, 50 Vons Over Sloceed, 10
for 57 00. Dougias Soenttic. PO, Box 5465, Washingtan,
D.C 20018

CUT Hul Walar Cost Up 1o Yz—inaial g Gas-Lok Times o0
YO R wille? Puated. Sed & 30 barr o wihed wou i b & &1
work, Tums an automahcally al ihe pre-sed Lma. Fres Butetn,
Miragota KRG Co., Dapl. K, 200 3rd 51. W, Minnsagols, M.
55401

METHAME, HYDROGEM, FUEL CELLS, WIND S04LAR,
Eryoy frea hesl and pawer. Send lor Energy Encyciopedia
Compieta ol of Mig on mos? Sources of Enengy. plus Caleiog
ol Plans and Booky wilh Eleciric and Progane Velucies. Send
5500 1o Enargy Secvsos, 144 Hughey Ave, Nashus, N.H.
3060,

FHEE Energy’ Conthoversial Survival Pubbicatons, Thies
Dozen—Edectrofy, Gas, Gasobne, Guns, sic. Casiog $1
Conswmartroncs. Drawer 537, Alamogordo, NM 88210

MATHGHT Woodsiore of Insed pans 59, Save Hundreds.
Prowan gasagn. Brochora $1.000 BoA. Woodsaver, Sox 852
G Burnig, MO 271061-0852

LEGALLY Skow Dosn Your Elecing Mates—{Complele
Guaramesd normanon—COnly 5300, Datatio. Box Asd44P,
Waoalpor, MA 02780

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machnes win Walking Feel, com-
ploty rendy 10 whe—only 5459 00, Thompson Moded W 103
AGEP AVAILABLE FROM YOUR LOCAL DEALFER, or dedor
oeect. (Mastar Charge-Yisa) Datw Mrg.. Ine. PO, Bax 12110,
Lubtoca, Texas M52 —Phore: (B0G) T44-67T4

MACHINERY, TOOLS & SUPPLIES

BOAT PLAME - Frams Kits - Panems - Hundreds ol dasgng
- Whond - Fiberglass - Sieed - Powsioans - S&boats - Oul-
bowrds - Cances - Kayans - Aowboals - Housaboals - Duck-
bowts - Sportishors.  Easy, proven methods  incude
Fatructons espacialy for amadeurs 10 assue professional
reguity. Mo LoMing! “Supdies” - Fastenings - Fiburgiass * Res:
inm - Clues - Spard - Boges - Trader Plans. Huge 144-page
cMalog - 52.00. Inchedes Frse “Boalbulking Suppled” bro-
chre. GienL Marne, 9152 Rosecrans, Box T56MP.
Baplttiower. CA B0T06

TEAK Lumbear and Plywood. Dualty Wooos Lid . P.O. Bex
205, Lake Higwatha. M GFO34, (20110270742

CAMPING EQUIPMENT & TENTS

FREE Catalog. Everylhing for camping. Campmeor, Box
A0TN, Bogota, New Jersey 07603

CAMPING

RAILROAD LAMTEAMS Simnless Stoal, CHAOME Face,
Reparcund Hamndie, GUARAMTEED 5 years for dedects
Excoteni for any Purpose. Send Check or Monay Crder for
§12.8% 8o: B, | Indprprises, 558 Bo. iy Sireed, Risfio, Calif
523

ATHLETIC AND BODY BUILDING
COURSES

MUSCLES] 10 - Minute - A - Day Method. Mo Strenuous
Eaprcise of Weeghis. Details: Hercules, 2830 Gaffey, San
Pedvo, Ca. BOTI1

KUNG-FU Frog Ligrature. Molsa, Box 1755, Cept P
82-C, Hondglukr, Hawsa) SEE0E

MACHINE WORK SUPPORT STAMD. Use with saws,
plange gic. AQusianie. ses| Conglnchion, bal Doarang. S47 85
+ §7 S0 shupgeng. SATISFACTION GUARANTEED. B B Mig,
PO Box 2AMEF, drcadia, FL 33831

REPAIR Pana for chonsaes, |@enmowes and smal
SNGINES COMEANE Sop gualty andiow onces. Shop logts. Guar
inhged. Froe Célaiog. For specal dester informahon aisd g
tax ned. ard company hame. Fesar Pans, Dept, £0803, Bax
10308, Erg. PA 16515

BAMDSAW BLADES, Carbde Twped Sews, Any Size,
Frae weratura. Ming Saw, 6541 Tidewarer Drive. Modolk,
Vegirg 3509

LATHES - Unimat - baaimal - Shavsne - Macrsnes, Catalog
£1.00, Shop Sugpies $1.00. Campbell, 21000 Seena Aoad,
Spnrglabd. Onm 45505

1800 Catalogs Listed and Descnbed. Seurces i Every
Ihing Imaginadie. §4.00. Masiesog. Bow B73-B8. Farax, CA
Pag30

STEEL, Alymimuen, Brass — Sheet — Bar — Tube, Bhop
Buppled, Pland Writs: CEl, Boo 1524, Kndmeills, 1L 61448

COMPELTE LINE of Mgh quality, low-prices CUTTING
TOOLS, HOLDING FIXTURES, PRECISION [NSTRU-
MENTS AND TOOLS, TOOL STEEL PORTABLE ELEC-
TRIC-AND AIR-TOOLS, HAND TOOLS AND MUCH MORE,
Most tems delvered irgs. Sond 5100 for 350 pago 1682 cal-
mioe), refundabie wih lirt crder. KBC TOOLS, P.0. Box 243,
Stering Haghts, Mictegan 48075

SMALL FOUMDAY Furnaces. Suppies. Free nersiure,
Pyrgmed Producis, 3738 South & Avenue, Phosmws, Anzong
A5G4

HYDRAOGEN! — ACETYLEME! Super Fusts Compies
Dirgchons. Home Manulschee. Mo Speceal  Equipmesnt
MNewaded Hyorogen — 53.00; Acerylenas — 53,00 Honzon
Enterprsas, Bow 33340, Enteld, CT 06082

GEMERATE ELECTRICITY With Linmodifed Inducton
[Waaler Typa) Motor. Lagally Reverses Eleciric Metey, Sim-
pie nssruchons $3.88. EPS, Box 3672, Shawree Miasaon, K3
20T

SAVE EMERGY, MOMEY. Amarnng Mcr-Chip ngroves
Lghting. FREE INFORMATION Ov Send 53 Per Sampis.
Enoppers Vanety Center, 374 West 1450 South, Drem. Liah
BAOST

ETOP Window Heal Loss—Magnetc Acrylic  inside
Starrns—We Supply The Least Enpensive And Mos Anrac-
g Magnabc Trem On Tha Maket—Fila AF Smea— Send
§1.00 tor Sarmple . Enofas inc., Oamwond Drve, Brewsier, New
York 10508 .

BAVE MOMEY SHOWERING! SEVENTY FERCENT En-
ERGY SAVINGS WITH UNIHIE BRASE SHOWER HEAD.
Sang $4.59%5 Jops Sams, Fouwr Jolnoy Aoad Canon, WA
o202

SOLAR & ALTERNATE ENERGY

CAN Alconod Fuel Be Made? Aquinol-PMIED, Bon 2208,
Sanausky, O+ 44870,

COMPLETE 1982 SOLARHEATING PRODUCTS CATALOG

EVERYTHING for ACTIVE ang PASSIVE soler heating.
Inciudang EKakwaid's SuncLite® Glazing and Thaeemnal Sorage
Eystams, plus diffcuitto-ind enamgy savers. Orded all
metedials bam one Bxpert scurcs, 68 pages, 15 sectons.
£3.00, ppd. Wisit ow Aetal siore. SOLAR COMPOMENTS
CORPORATION, Ompt. b, P.O. Boa 237, Manchesies, M
Lreblely

BUILD inesporsive Sotar Distilery®| Horm Aulortde
Fusl—Pennies Gafon! Grent Enterprses, Box 67P3),
Wansheld, Aransas TE944

[Continued on next page)
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SOLAR & ALTERMATE EMERGY

SOLAA COLLECTOR PLAMS! Buld Your Own “Enengy
Pant” For Active of PaESAE Sysiem’ Inexpensive. Easiy Built.
How To Repol Constrechon Daetads, 5100, Bamet
RAssaarch, P O, Box 1263, Dept 107, Bngml, CT 06010

FREE GLADE 10 Basutitul Wepe-Cin Wood Tieafrg . Gisneral
Farea. Bon 14363F . Miwavesa, W 53214

WOODEN Tovs Are Betiar List OF Plans $31.00 U S, Cuwe-
rancy Cmly. Woodbuichess Toys, Box 514, Leshe. Mich
£505Y

WORKMANS THIRD MAND socuros fashhght o Iomanm,

HWYDRODGEN FUEL! Compista Elecinoyyzes and Ao Cone
wvarsion Pians. Plus sbormision on Sate Storage and Genr
ating Hydrogen Fres. Complele Package. 510,00, ADA, Bex
BT3, Conoord, NC 28025

SOLAR PLANS Trermal Syphoning Ar Pansis Sempla
Passive Solar Dwnce For Cobecting And Dekvenng Soear
Energy To Your Home Step By Slep insiruchony Compleln
wiDinramd Pha Milenalh And Tool Loats Firesked Sobaf
Fansts Approcmataly 3«6 Send $3.95 To: ETEC. F.O. Bow
58, Morth Hampion, Wass, 01061

SOLAA COLLECTOR PLANS 5500, Havics Snowshos,
Phaips Streat. Gloverswile. MY 12078

FIREWOOD FACTS Boouist On Chavactenstey Cf Wood
Haal Culpid, Which Throw Spanis. ignds Easxy, Which Smoke,
Eic. Send §1.00 Ta: A4 Enginesnng, Bax 34, Garwood, New
Jorsdy 07027

Burunatos work oea, rees both hands. Extremely versatie
new product Aulp, home, Cenecal Uiy, 5200, Koch-0-
Mabe, P 0 Box 1171-8, Mexooss, W1 54457

HORTHERM hardwiod lember ousitm milled i your sca
Brickness feqursmants. Fast service. For prica ket and samphe
sand 52 (relundable with purchase} to: Rogeds rom Mike
Wmmquf.‘-u Irgn HwW‘Hﬁ

WOODWORKERS GLUEING BENCH Plans, $10.00, Six
Screw Clamps 37 <96 Leo Keiterling, Aoute 2, Bor 529,
Fupart, idaho 8X350

REDUCE foog costs - Easty Built Gresnhouse: Roduced
Price 3 ~ Post Enferprises. 1511 Post Ayenus, Depl, GPM,
Torrance, Ca 90501

AUTOMATIC 'SWIMMING POOL' CLEAMERS nstal
yourseil, Esmengie vacuumung, bape trands- Pocisseop,
Poigns, Super  discounts- Free migrmation, LA Pool
Equipiar, P.O. Boa 2528, Los Angeles, Calilomia SO02HE

VACU-STACK CHIMMEY CAP Elrungies wirnd induced
coverndrafl. Keeps ool debms. ammals, Sacw. Send moce fus
A Slove ppe of TrEplaoe DivenSnng, Impnineed Comurmer
Products. Box 12684-FM3. Atfeborn Fats. WA DETES

FUEL FROM SEAWATER. Seng 52 00 ke Patent Copy
BAE Fusls, PO, Box J186 Tousuwie Fongs 33780

SOLAR WATER HEATER— instating 3 3ystem ihal haals
wililer wiifh the energy from he sum = no more dihcun Than
Imstaihng & commentonal-tupe wates Rasler hal uses gas of
slecinclly, You can go i Phoincopy ol Popular Mechancs
acie avgiabie for A5 Send oroer fo° Popular Mechancs,
Dept. PMCE, Box 1014, Aaco Cdy S, Mew Yo, MY
o

SAVE monny wDoiworssn handsonaw pians. 5 sizes, s,
S5.00 (U5} Sever Firm Prgoct, 2394 Broms Growe #77
Mramasanga. Onieme LSJ 1LE

SPEANER COMPONEMTS for the Sancus Kit Dusided.
Compiets wis siciude sdvaiobd dfvel s, Senfpubes
deigred Crosa0vers and matruction manual, Decount proes.
Send £1.00 for complate calalog o Speaker Components,
Box ZH7. Mariborough, Conn. (6447,

FABULOUS 2= 4 FURNITURE Easy® Inaxpsnsva' Tabies,
Chass. Dar 5ip0s. anbarianment cartar. defmind Dlang.
$3.00 Gamoo. P OB 1244-F2. Regmond, DR 97756

PROJECTION TY . . Comesnl your TV 0 progeed T Foot

peciure . . Fesults scuals 10 $2.500 . Total coat
Ipss than 520,00 PLANS & LENS 51800 Istrated
infarmanien FREE . . . MACROCOMBGG, Washington

HOW To Cisan Carbon From Engnes Withow Remowving
Heads. Seng 5200, Wermr Enferprses, Box 1887 Sprng
Vallgy, CA 82077

FREE GIFTS by rmaul! Books. recons, lood! Gean etrg $1.
Mesai. Mapia 51-F2. Charevoi, Mchigen 49720

WATER SOFTENER, U-Duikd and Snice, SKTphe [icwen
plans, COMmimon [arls - Hardvisne OF SCrounge - S fundaeds,
Pans insiruchons §7.50. Ransoft. Box 480, Port Orchamd,
Washngion 38366

EARLY AMERICAN HOME FURMISHINGS and TOY PAT-
TERMS. . . . 140 Populs Dewgns. . . Catalog £2.00, [Fe-
Purickabibe | . Country Creftaman. Baa 67-PM3, Dauphin,
Panneytwarea 17018

YO CAN BURD Fumaws, Toys, Accessones and Shog
Eguipmant Frea Free Plans wih (Rusinated Catakog 700 Hems
Spnd 51.00 for Details. Mayoo Saies. Box 2531PM, Mesa,
Arkidd B2

UPHOLSTERY And Caing Supplies, Calaiog $1.25 [Pe-
fundabie | Jack s Upholstery ind Carng Suppses. Dapt. Pig
7, Oawego, ILL 60543

HOME HEATING FUEL SAVERS

FIREWOOD Logs Trovm SAWDUST Easy io Make - $7.00 -
Clareplsis inafredenn Fomsids Troags idese Bar S0d San
Francsscn, CA B4122-0304

WOOOWORKERS Fouw pians for fun andiie prodit. Ret-
proel winkdioe Bedn 51 50, b Egns 51,00 each; Shadew box
2,00, &l §5.00. nbormation. kng SASE or §.25. Jermy's Pians,
D 1, Dox 104, L Fioksen, Mmne D408

CLEAN YOUR OWW CHIMMNEY, Save Energy. Prevem
Fires. Complets instructons §1 00 The Magc Seeep, Dept
5. Box 18185, Delas. Tesas 75218

BUILD your gwn woodburming. il Tumacs wiih thermasial
fakes 4 fool ogs. Pam $10.00. Hoessel Mig, Bow B34,
Clarkson, ME S8520

HOME CRAFTSMAN

WOODWORKERS! Frow catalog! Vienmers, cane,
hoiter, Burfiiluby plied, By pland Divts, BSOS, Pectung Mobd-
imge, lathe, canving tools, upholstery. Somplifed Jvareanng
Instructions nchuded. Hurry? Morgan, ¥4, 1723 Bardstown,
Linatvilia, FKanfuchy S0204.

OVER 75 PATTERMS! Emoy Making Profiabie Wooden
Gifts, Toys, HMousehold Accessones, PLUS “Shop Secrots”
Oiny 85 D). Achents (P-32), Bax 2682, Danvers. MA 01023

CONSTRUCTION PLANS,
BLUEPRINTS

CONSTRUCTION CHECK BDOK Checx hundreds of Sprms
fromy det 80 deotx, elfitenals costly emors, $4.85 PP om.
Calson Enferprises, Box 121183, Adinghon, Texas T6012

AR COMPRESSOR . . . MODIFY A 6 CYLINDER-CHEV-
ROLET ENGINE INTO A POWERFUL . . . HIGH VIDLLUIME
AIR COMPRESEOR FOR UMDER §100.00. ENGINE RUNE
ON 4 CYLINDERS— PUMPS FRESH AIR AT 18 TO 1 COM-
PRESSION!—EXCELLENT FOR OPERATING AR
TOOLS—SANDBLASTING —PAIMTING!I—EASY ™
MODIFY —PERFORMAMCE EQUALS COMPRESSORS
COSTING THOUSAMDSE 55. . . . FREE INFORMATION . . .
OR SEMD $10.00 FOR COMPLETE INSTRUCTIONS: —
CHARLES THOMAS . . T03% KELLER, HOUSTOM, TEXAS
TIoaT

Wi drines &t nome RECIPES and SECRETS!
Guargnies! §2 50. 2717 Scruggs, FL. Worth, Tesas 76118

FYC PIPE FURMITURE KITS Maimanance Free Contem-
porany Cwbdooe Fumfure Bhal Won't Rust, Fade of Chp, Builg
Yoursedl. Calmiog §1.00 Refundalis. Pips Design, P.O. Boe
B, R"ding- Pa 18803

PLANG FProfessional drafling  tabie cu.ﬂnq Ak,
DandyPlans. Box 14915 Phosni. Argona S5063

12 YOLT ELECTRIC WiNCH FROM SCRAP PARTS FOR
UNDER 525, DETAILED INSTAUCTHIONE—55.00. WINCH,
BOX B514, MADISOM, Wi 33TO8

LOG CABINSG AMD “A" FRAMES

BUILD yoxe 20° = &0 log caben anywhere undes 51000
Complete maruil $10.00. Moweyback sabedacdion. Ells Lake
Algxandnd Bay. M.¥ . 13607

ROUGH, AUGGED & RUSTIC. LOG PROJECTS! Make
chaurs, bonches, [abies, galps lpnces. A wrmemar house, brd-
Faoursers, G308 And houss fumbers, e tabies, shebes,
Bookends, Photocopy of ataas as they appeansd i Fopular
Mpchancs svadabie for $4.00. Send onder toc P, Depl
PMCY. Bow 1014 Radio Oty Sta | MNew York, Y 1004

WOROOUWORKERS, Hobbwsts, 1982 Calalog Conimning
Chaw Ui, Swiss Musesl Works. Wooden Wheals. Lamg
Parts, Tools. Fishing Matenists. Hardware, Plans. ric. Sena
5100 Rofundabie with Croer). Barap Spocalties, PM3A2,
B35 BelRows, Fransion, Wi 49635

MHAKE TOYE- Plans Hardwood Whesls, Pads- Calalog
$1.00. Chedry Trew Tops, bWEs Aoad. 51 Clarsvls, Oho
43550

CATALOG OF WORKBEMCH COMPOMENTS 3 sois of
plord $1 mefendable. Reska Traceg Co. PO, Box 28367,

MEnresapois, MM 55426
FINE CABIMET PLYWOOD Cuwt sizes - Full sheais. Many

spacies and thicknesses Free Cataiog! Phywood Depod, Bow
097, Gaylond, MN 55334

UNFINISHED moture frarme mouiding. Factory Clossau
50% discount, 200 styles. Wride, Japs, 128-PF Sevensh Naih,
Hopkire, M 55343

CATALOG FULL-SIZE FURMWTURE PLANS — 5200
Rofynded weth first order. Tradfional, Early Amencaf, owal
170 Fumiture Dwsigna. 1425 Shevman, Dept, CP-B2,
Evanston, lincs 60201

HOME BUILDING AND REMODELING

SAVE Thousands. Learn how 1o Dudd your own solar home.
Fres Details. RBIPM, Bd17 Fusss® Road, Séver Sprng, MD
20810

IWD OPIMION icoks at thesa DIY products oo, Ses ad in
Aulomobiles’ column. Combined ssue-57.

BUILD PROFESSIONAL QUALITY 3500 LB AXLES with
Brakes from Car Spinciies for uncer S30000. Lsing Sdjuntabie
Buche Jigg watd 0 Continucous Production by Thomas Trales lo
13 vears. FREE DETARLS, plans jor Aule and Jg
520,00, CHARLES THOMAS, 7321 Dixie O, Housion, Teass
Troar

CONYERT 12 VOLT STARTER 1o Vanabis Spsed, Fevem-
e Motor for Go-carts. Winchas, lor under 51500, Plena
5500 MODIFICATIONS, 10502 Telephore Rosd #3682,
Houston, Texas 77075

NEW! REPAIR TV'S. Anyone can . .
Rssaarch Box 617P, Brea, Ca 92621

WATERBED Plans and Accessory Cataleg 31.00,
Waterbads, 12104 Z Strest, Vanoouwver, Washnghon 98661

Easy. .. _ Wema:

BAVE Thousands, Boild Your Owen Home Guide 3350 LM
Higgina, PO, Box 897, Meneml Weils. TX 5067

PLASTICS

CASTOLITE Liguid Piashce. Crystad ciear, cokorns. For cadl-
ing, ambadding, coafing. Tibegiassng: in indusiry, ‘aborato-
rs, crofl work Asproguce your desighs with oot moid
matenals, Profiable. Ilkustraled Catalog 31 .00 CASTOUTE,
Dept, B2CPM, Box 351 Woodsiock, IL S005

DO IT YOURBELF

REDUCE TAXES. IRS APPROVED MCORPORATED
WITHOUT A LAWYER. FREE LITERATURE. PRACTICING
ATTORMEY, 508 5W 42, Oslahoma Cay, Oxlahoma F2106

WOODCAAFTERS = Mmutes Tusn 51.00 mic §7 95, Seie
Armywhare, Bastiang, ALD. 72, Tioga, Penng. 185440

HYDRAULES LOG SPUTTER PLANS. Exers 10.000 R

POPULAR MECHANICS, Dapl. mm1ﬂ1i.ﬁbﬁ
Sta . Mew Yook, MY 10100

ARTS & CRAFTS

TUNE UP For Eweryorm Easy, Inopaperdie. Wris:
Informatres  Erfprprises, #7, 140 Steammwood,  eens,
Caltornia 82714

HIGH-TEMPERATURE MATERIALE: wwe, naulahon, in-
Fared heaiers, ceramic pam, Moee. Catalog shest, $1.00.
Hilltemg, P.O. Box 112 Darvers, Mass. 01823

PLASTERCRAFT, CANDLECRAFT, RUBBER MOLDING
for Fun - Prolt! Mpxe Figurnes rom Complete Kes! Catakeg
$1.00 (Felundabie]. Vooley Company, Bon 88FM, Peoca,
ilencia BOG01 Establiahed 1917,

“GETTEMG Started in Stained Giass™ §1.00. Whetiemaona,
Box 2065T, Hamover. Mass. DZ330

WALNUT Lumber cabwwl grade, Souares, Gumstock
Dllnis, Vinsed lowa —Missoun Walrd Co. Dapt M, Stabon
A, Box 64, 51 Joseph, MO B4503

KIEMZLE Ouary Clock Movemants (bafinry oporsied) and
Actessones, Low ooml, Fre pOce sk Mofh Amancan, Boo
T7-APK, Fox Rnver Grows, ilhnois G001

CARBIDE TIPPED BLADES—BANDSAW BLADES. Oi-
rech From Mrwlachsost, Fres LbedRiure. Box 567. Lancasied
PA 17603

DRAFTING Work Table w Shool - Plans 55 00, Bockcase
Dectionmry Sieead - Puans 5500, Bob Charers, 137 MNarth
Cemscont Drive, Rome, Mew Yok 13440

FOOLPROOF PICTURE FRAMIMGT Dty harcwo0a tol
masELEs mokding k¢ cuthng. No misiakes. Sahstachon guar:
ardond. WisaM.C, 52593 FRAMERULE, P.O. Box 1219,
Mcisan, VA 22101

UPHOLETERING SUPPLIES, Fabrics, Viryls, Tools, Cane.
nstroctcn Bopks, Free Camlog. Jm Dandy Sales, Box
J047TR, Cwmonngti, Otey 45330

ELECTROPLATING, Cormpleie amateurs inxibook AB
mptals Ebpctroplate mutallic: ronmetalc derms 3595, Detaits
frew. Trope:. Box 95-F3. Paim Bay. Flonda 32905

1400 Calmiogs Listen) ana Described. Sources hor Every-
trong Imagirable $4.00. Maswericg. Box 879-F. Farfas, Ca
4830,

212 POPULAR MECHAMICS

MOW To Repar Your Gas Fumnace Free Delads. Stom,
310 Capiol Hil, Fsno, MYy 89502

STAINED GLASS Calalogue-F. $1.00 Supples, Kes,
Booka. Toots. Glass. Saoylescrafs. 177 Man. Mysck, MY,
10060

TATTOCHNG SUPPLIES — Cotor calalog 5300, Spaukding
A Feogies Mg, DEFPM. Voorhessvike, N.Y. 12186

ARTIET'S SAVE! YOU CAN EASILY BULD YOUR DWN
PROFESSIOMAL STUDED EASEL. COMPLETE
HETRUCTIONS $3.00. EASELCO, Pi-A. 3203 Gladwyne,
La Porim, Teuss TT8T

WOODCRAFT Kias, Complede. Free Brochum. 5GG, Box
TTTPM. Marshafiown. iowa 50158

HOW TO WORK IN BRASS, COPPERI 33.95. Beer, P.O.
Ban 13E1, Las Vegas, Nevads BS112

(Cominusd on nexl page)
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ARTS & CRAFTS
[Continued from

LEATHERCRAFT Catalog, Tools. Leather, Dyes, Dress-
ings, Baddw Stamgs, Buckled much mare. Send 32.00 (re-
tundgtin with arder] to: MacPherson Bros, P.0. Box BO442,
San Francesn, Calif 94109

CRAFT Jewniry Supplies (‘Wholasalke Cataiog 25e¢)
Rousseis. 1071630 Dow, Adington, WA 03174

CARTOONING, COMMERCIAL ARTS
& SIGN PAINTING

MODERM Cartooning tEught by mall 'Wiits for Tree bro-
chuire. Canoonarama— Box 263-3C. Branlord. Conn. 06405,

BEMO Only 25¢ 1o rice oolhechion of US. Stamps inckading
5500 s anct Scame ml Sipgx Souvenie Sheetl. Altractive
price Inls of offher besutitul Slargs and colsciars. supphes
nchuded Wyshe Slamps, 35-1 Camden, New York 13316

FIFTY Froa SIamps With Aprovels, JAD Stamps. Bos 747,

50 TOPICALS 25¢ whan requasting low pricsd
Sigwart Ment, Box ZiiaM, Beltngham, WA BB22T
CANADA, 50 difteran| 25¢ Approvais. Oroarioy, Boa 1-C,
Samis. Onlario, Candds NTT FHB

MEXICO: 10 Commamoratves, 2%¢. Apfxowals sant, Litts

Siar Stamps, Box 1074 C21, Migsion, TX TBATZ

Maibourna Basch. Fionda 37951
Figa.

TS5 TRIANWGLES Unksled Fros,
Middigtown, Mew Yors 10940

WOW| 50 All Deflowert Grrsarry- 108! Supar collechon of
peruene German Commemonatives. Datnives, Armass, High
Values Free Big Catalog. Ales lma stamgs fnom our approvel
s@rvace. By what you Bia, Aelum Dalance prompsly. Send 10¢
tocay! Thank you. Jemesiows Stamp Co. Depl. AJ2PM,
Ammasicen, NY 14707

173 Linden.

SIGH Pamting — Easy mehod Free catalogue Hautmann
Company, Camenoen, Mssour BRI

CARTOON ior Fun and Money'!! Free booklett!| Cartoons,
Boa 408144, Detroit, Mchigen 48240

35 LESSON cariooning coursa. Cavtoomsts Magsrne,
o §4.00 Hartman, Box 30367, Lincoin, Nebraska S8500-
<5

LEARN CARICATURING FOR TOF NIONEY Fu 04 05
Bitz, P.O. Boxe 13461, Las Vegas, MNevada A3117

MODELS-CARS, SHIPS, TRAINS,
PLAMES ETC.

LVE Smmam Engire Kits. Mame, Sistionary, Walking
Beam, Bodecs, Fenngs. H.P K's Fascnaling Models. Catakog
£3.00. Contucx, 34, Yonkers “H _ Mew Yo, 10710

AOYAL WEDDING PRINCE CHARLES COMMEMORA-
TIVE, 40 Yaar Did United Slates Armal, Space Exploration,
Dnsrvery, Morman Fockmeld, Mefeval Ship, Kaght, Locomo-
Ive 102 when requasing approvais. Douglas Coos, Dept.
Phi- 14, Las Veges. MNevada 89132

ABSOLUTELY FREE- 50 diforond Brilish Colonios CORM-
MEMORATIVES. Approvals. Gobesiamgs, Box 850, Seta,
ME Qdir2

FREE: Dmoownt Unes Sises Pros Lisi. Shelon, Bow
G10347C, Mok Miami, Florida 33161

BREATHTAKING Beautilul 50 Dfletenl mist Monaco pic-
lorals commemoratves oty 51.50 with il compiete set
Bppiovala. Pagods. Bax 112F, Sudney, Ohio 45365,

FREE wocdwide packet Fenny approveis. Froslich, Box
d12-A, Miorion Grove. IL 60053

TWODEL ARPLANEE — Huge Cmsog 3200 5g
Manulacturing Ca., Inc., Montaruma, & 50171

PEMNY! Approvals’ Regardiess calaogue! Wioster, 4164
S@nad &t San Dwaga, Caid. 32104

RADID CONTROL - Arplanes, Boaty, Hebcopiers, Sys-
loma, Supples. By Discount Caialog-54.00 (Fetundabie)
Modelers Supply. Box 7185, Mompameny, AL 36107

FIRNG CIVIL WAR Mods! CANNDN Plans: Calaiog ires.
Green—PM4-32, Box 882, Shahmer, Fla 32578

WOODEN Srup Maodals — Sana 51.00 For Catalog — Cape
Cod Model Shipyard. PO Box 426, Wea! Yarmouth, Miss.
Lo d]

TOYS, ﬂlﬂl’* PUZILES,

POETIC Licanse Lat's ¥ou taxo liberbes. Do anything you
wish, Your name wiesred §7 00, Flyer 35¢. Sandarg Presa,
Box 2653, Vence, CA B0291

MAGIC TRICKS, JOKES,
YENTRILOQUISM

FREE! Bustrated Vieninioguism Puppotry Catalog, Maher,
Bon 420PM, Limieacn, Colorado B0TED

FREE! Wwords Leading MoveRy Calmlog 1807 Jokes.
Tricics, Sciprce, Sports, Hobbes Johnsan-Smim, C-10, Mt
CIM&'ELHEH. 48043

PROFESSIONAL MAGIC 1981 Calalog. 52.00. Same day
Serace, Mo Sutstinnes. Fabulous Magc, 1115 E. Cranesion,
Las Viegas, Mevacda B304

LINITED MATIONS 3 Complsle Minl Sets 2%¢, Approwals.
Comeita, POR 1506 M, Laks Placsd, Flanda, ZI853

T WHOLESALE" U5 — Foreign Fncess! and cataiog Frea!
Evarything Guarantesd Schnader, Box 1340, Grand Rlapids,
Michigan 48501

MINT - LS. & Different—dg Commemonatves, 25¢ wih
approvals, Tom & Jerry, Box SO52-PM, Missaon Hills, CA
15

WS, 6 Commamoalve piats biocks §1.000 Approwals
Gordon Davaon, Conpooook, Kew Hampshire 03228

&5 OIFFERENT U.S. ARMAILE £2.00; wini $15.00.
Ebedting, Box Z216, Neptuna City, N OFTE3 S
ENHT Mt LS. Commamaoratiéie wih approvads, 25¢. A&
H, Boa 656, Brckicwn, MJ D8TES

117 DIFFERENT wordwila 25¢. Inchudes diamonds,
spewis, animals, space and more. Just Z5¢ whan requesting
aoprowais. Mclaughdn & Compamy, Dept. ©2 Box 548,
Bucksport. ME 04416

ALL Ewopsan approvals Send dima. Marcum, Bax 114,
Husisomville, bl 48428

AUCTION! ULS.- soges, F.BE's amor Awction, 161
Boruid, Chaabigt Hill, Masd. 02187

CAMADA Ten Late Commemoratves 108 Cansdian
Approvals, Harley Boansman, Lite Valley, Ness York 14755
WALT Dsrpy Characters “Easter Parade”™ Collection —
Frea! Approvats plus 101 Bonus Sebs. 'Wiliam Desms, 2060
FAace, Ravenswand, Wesel Vieginia 26164

COINS, TOKENS, CURRENCY

50 DIFFERENT Oid U5 bwvlwlen 1861 mnd 1508 - $1.00.
Ed Roush. 423 Shepard, Manafmid, Do S4007.

OLD U5 Swamps on Apgenal Chester, Bon 153550,
Phil adfalprag, PA 19111,

WORALD Wide Siermps mounind n booxs on approval 26
and up. TRUST ETAMP COMPAMNY, PO Box 100-P,
Jamaca, MY, 11435

FREE Surprese Colpction senl wih approvals. Gould, 1784
Uriiehi, Sa Francisen, 04123

FIVE Defterent Mind Emor Cows $2.00. Coin Lists. Free
Sayern. 1000 Unake, Johnson City, Tennesess 37601

PHOTO AND PHOTO SUPPLIES

DARKROOM SEK WITH A BINLT-IN PRINT WASHER
Makn I Yoursell, IV's mazy! For 752 ywou can buy & Phobocogry of
the Afticle as it appeared in PO Send Drders To: Popular
Machanics, Dept. PMC3, Box 1014, Aadio Ty Sta., hew
Yok, MY, 10101

FREE 20 Linmed Stated and Wondwode SIEMpS. ADOIw-
als. Slamps PM, Box 1427, Balllowes. CA 80706

100 Deflererd U5, 25¢. Approvals. Bradey. Box 425P.
Midicthian, ¥4 2313

BARGAIM 100 World-wide Siemps 2% Cuaity Approvals.
AL Paricpr, B 142, Wiogd Brockimid, MA 01585

2,000,000 Brarmps— 150 Covrires-— 2¢ Each. Baldon, Box
4148, Dearboen, 48128

WORLDWIDE COLLECTION — 100 Defledent Stafiipd —
andy 108 with Fantaste Workbede Approvals, Nezk, Bax 423-
FE. Auduboh, Petrmytvarss 15407

BOOK BINDING

AEBIND YOUR DABMAGED BOOIKS. With a tww comman
tools and 4 homemade book press (plan included) youTl be
abig i handie anyfhing froem & ko hings to B oomplete rebing-
ing. Pholootpy of ardicle &% i appesned in P mailable Tor
$1.75. Sond ondets to: Populad Mechanics, Depl. PRC, Box
1014, Hldﬁﬂh-ﬁta_ New York, MY, 10100

BOOKS & PUBLICATIONS

SELF- . hundres of books. Frea prce st Lily
Erferprisan, Box 1446, Viaalin, CA 93270

FREE U5 Mind Sed Approwals, Hideirand, Bom 4857,
Senta Clara, Calilormia 85054

JUGGLING! ¥ou Can Leam Itz Sacreds® Easy Craatve Fun,
Bustrated Irstructons $5.00. Box 157P, Poiau (L. 81084

HOBRBIES & COLLECTIONS

STUNMING! 100 BEAUTIFUL PICTORLALS. All Diffarsn
Oy 78 Cams with Afradive Workdewds Approvals.
VaMSTAM, Dapt. P332 R0, Box 71272, Chicago, ilnps
BOG1Y

COLLECT Militery Modals. Lt 50¢. Yernon, Boa 38T PM,
Bakdwir, New vork 11510,

"OLD Tine Solder Mokds,” Chess Sol Figures. Write for
Froe nformation ard Specal Dfleang . Castings-Pi, P.0. Boa
3482, Longwood. Fionde 32750

DECALS, EMEBLEMS, PATCHES

SAVE Big Buy Palches, Decal. Pra & Caps Faciory
Dwuct Free Catslog. Free Proing. Esstern Emblam Co._ Box
B28-Ph, Unign City. N.J. 07087

FREE 100 Canpda wih request of Werkd Wide Approwals.
Bringr's, PO Box 5154 San Malea, Calil. 54402

PRINCE CHARLES ROYAL 'WEDDIMG frst day cowver - 8
Beuty with bath siemps ooty §1 posipasd. Earies Coronatons
available - frea ksis. K. M. WALSH, BOX 208, TUCKAHOE,
N.Y. 10707

300 Criiprand Wonldwide Slamps 30 With Approvads. RLG.
Saes, Baw 1065, Jarmaica, MY, 11451

ISRAEL 15 Diferar 10¢ Approvess. Bam Charen Box G686,
Ditiray Buach, Florca 33444

CUSTOM Deaigned Emtroiderad Emblems. Low Minvmeam,
Catalog & Sample Emblem §1.00 Southern Emblem, Bow
BF X Toast. Morth Carcima #7049

BUTTOMS Campagn Advertising Smal Lote. Butiororinter
1747 Salbyy, Saent Paol Menresmin 55104

ANTHAUES, RELICS, INDIAM GOODS
AND CURIOS

WS ETAMPS. Wholisale plate blocks and mm singles.
SPECIAL- Five .5 paate blocks for §1.00, FREE Prce Lists.
B¥I ISCOUNTS, AMPBCD, Box 26066P, 31 Louls, MO
83135

LD 355 Woid Stamds $1,00 Worldwics Apgrovnis.
Hiondike, Hamsbuwry, IL 62048

wORLDWAIDE, 100 Diflevend Beauvtes. 25¢. Approvals. J.0
Machas, P.0, Box 2273, Mammaz. Califomia #4553,

FAEE Lst 1o Senowa Collectors. 30,000 ndian Asdecis.
Pots. Soears, Axes, Siate, Beaswork. Cacdoo Tradng, Box
680, Murfresshborm, AR T1958

GQREAT Git Iron with 1x puchzse—fing Unted Slabes
aperevals and want lisl savvice. Sared 15 for handling. The
Stamp Boulgue. Box BEAM. Wreslng, IL 60090

STAMP COLLECTING

50 YEARS Cid Phesn diMemen Unibed States, over fifty
yoars oid—252 with approvals Jaxtn. Boa C11-F. New
Pochatie, bew York 10804

AUSSIA— 50 Diflerent inchusing Many "Oidies”, Jusl 10e.
Approvais. Tarhesl Phitabelics. Séer Cay, Morth Calng
T4

FH!EGII'I With Quality Approvals. Chapmans, Box 487-G,
Rlichigan 4083

Bung

U.S. 25 Differant mint including Souvenir Shesl 31.00.
Froa lisl. Brocas. Box 62 Brooklyn, NY 11228

FREE! Bay Barpan Catakey - Mew Edrbon kahng ihousands
of bangaing noiudng LS & BN.A. stamps, paciets. albuwma,
accessories nnd supples. Amo fing stamps rom our approvel
sorvica, Buy only wha! you bhe. Relumn batanca promptly.
Thank you Jamesiown Stamp Co.. Depl.  E32PM,
Jarnmstgwn, MY 14701

CLEARANCE. Tweanty Duffarent Packets Ona Dollas. Morge,
B305, Wycuolf, ML) 07a81

“INVERTED ERROR™ + 100 Diffurinit Lirvind Stains, 50¢
wilh Appeovils. Lutay, PO Box TOBA, Sdwer Speing, MD
20907

FREE INCREDIBLE STAMP OFFER! GLANT WiORALD-
WIDE COLLECTION: 175 cflerenl genuine posiage slamps
chuding beautityl large cokell animais, spocting actwlies,
SPACH Gapiorgion and much mon, abschulaty FREE whan you
mecuast axcibng “Stamps on Appeoval” seiachon lor axamena-
fion ot homa, Buy any or none, cancel service anytena. SEND
TODAY! bason P2, Placoria, CA 826 M0-0009

HOW TO “FIND THE MOMEY TREE" — Becoms Wealihy
nine 80's — Deteds Jack Higginson, P.O. Box B14, Samvies,
CA BT

DUT-(H-Prind Boacks Found. Sand Wams  Booklook, 51
Waple Ava,, Warsick, N Y 10960

FUBLISHER'S OVERSTOCKS, BARGAIN BOOKE. 2.000
Tates, afl Suijects| Free Catalog Hamion's, B8-51
Clapboand, Danbury, CT 06810

" FREE Bock. Prophet Exah Comng Betons Chval, Megaoo
Meggion, Dept, B3 481 Thursion Fosd, Rochesber, MY
14619

PUBLIEH Your Book| Jon our sucoessiul suthors. Pubhcity,
acvartisineg, Deauti Dooks. All ubjects rmvited. Send fof lac-
fitled bookhat and fres report. Cartion Press, Depl
PMC. 84 Fiith Avenue, New York 10011

FREE, irfergaied, Husiratsd, selfl-improssment ook cata-
g Wrile: L. Seymour, 300 Palisades Avenua, Yonkers, MY
0T

HUGE Profts From Ooend Progucts. Fres Detals. Workd
Specisty Co., Box S05-A, Lannon, Wis. 53046

BOOK B! Froe Catalog. 00 Ties. Morss Pubscatioms, Bon
141681, Anaconda, Montana 58711

BUY THREE BOOKS — GET ONE FREE. Wide Seecton
— Catalogus. SASE — 30 Day Ofter — Faces, 20-K Eaaf
Sakuaro, Tuecson, Anrona BSTDS

PLAYS, SONGS, MANUSCRIPTS

WANT Your booh publinhed 7 Leam how wi publish, adve-
Ese, prosmobe. distrbule. A | Frew boowiel Phi,
Vatage. 516 W. 34 Sireet, Mew York Ciy, 10001

MUSIC INSTRUCTIONS &
INSTRUMENTS
MUSICAL instrumanis Hol Line' incredibie Prices: Amps,
PA Gear. All instremants. Hupe Gelecton, Sam Ash
Entablahed 1824 B00-845-2518. MYS (212) M4T-THAT
BAGPIPES - 550 Up. Beochures 52 MWidess, 2817
Campon, Melboune, FL 32901

(Continued on nest pege)
MARCH 1882
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MUSIC INSTRUCTIONS &
INSTRUMENTS

(Contimed from precesding pece |

GANTAR, Bamo, Mandolin Cassete Courses. Fasprool
Kumber  System! Cataiog MBM, B637-CP-3, Dvaks,
Chattanooga. Tenn. 37416

PLAMOS, PLAYERS, PUMP ORGAMS. Aabuid and regar
Catalogol Hew- o' books. $2.00 irelundabim), Vests Press,
WVestal 19, New Yorg 13080

SUPER-SAVINGE Guiw Sinngs. Accossones, Elects
Pedals, Mcrophones, ec. Free Catalog. Suprer-Save Musa,
Bax B4, Mosganion, M.C. 2655

FREE Catpiog! Kits and Compiotin). HarfOhoeos, Ham-
mmared Bnd Appalachian dulcmers, Quiars. DEMOS. mandoans.
Hughes Duicemars, 4410 Wes! Coitax, PM, Denver, Colo
BO204,

POEMS Sot To Mube. Nasfwils Munc Proguctons, Bas
40001 PR Kasrmille, Ternadses J7204

ACCORDION Top Beands. Cordowox. Buy Direct, Tramen-
gous Chscounts. Trades sccepled. Free brochure. PM,
Arsordon-0-Rama V6 ¥esl 16th Skesd, MNew Yoru, NY
10011

PLAY BUSIC BETTER through urderstandng Chonds as
usad o cregie “Muscs igpas”, - FREE INFORMATION -
Mugic Learming Sysiams Publshing (3-PM), ADD, Box 142,
Dlean, NY 14780

INTEAMATIONAL Calaiog vakuabon io makors. moparers of
sinnged inatruments. imported woads, parts. SCCEESONRS.
nez. Fine Geman-made wohns, wolas, cellos, basses and
pows. Send 26¢ for calaleg 10% Credit Cerifcate will ba
enciosed. neenaibonal voen Compary Lk, Dept. FC, #0286
w. Botvpdane Ave,, Balemors, MO 21215,

PIANC AND ORGAM OWHERS — Damaging Humisdy
Dwstioys viiual naspenava Protechon Avadable  Free
Details. JR Emerprses. Box 232, Island Staton, WY
10044

P.MLL B2 Musical Ingirument Desour Calsiog. Amenca s
meosl complis souncs o mapor brind instrumants and assas-
HONSE M 10w Iow prces. Send $3.00 U5, $4,00 lorsgn (creg-
#nd on ficsl purchase) w: PALL, Depl PM, P.O. Box 827,
Usnom City, Mow Jecsey (7087

Sygann, Englard RWT TEX

LEARM Azimep or awass. Fetoods, ped, eguiprnl Frae
calmiog' Dravwer Pii-400, Rudoss, New Meooo BE345

Eehaol, Depl. CF, P.0. Ban 41256, Los Angeles, CA BO04 |

INSTANT MEMORY __ . NEW WAY TO REMEMBER. No
memonzahon Rsesss photograpieg” mamaory. Forget nath-
ing' Libarates extraohingry snoetados. akents. ESP. Immadi-
atm resurs’ Frie migimghon. kginug of Advenoed Themang,
BASFM Vial apar. Pacihc Falisades. Caliloema BOZT2

COLLEGE BY SPECIAL EYALUATION of
EXISTING Cradis & Job Expenance. Fast (514} B63-1791.
Wyrtte, Bioa 13151-M3. Columbes. Ohio £3213

ACCREDITED Cogrees By Mad  Datais,
GRADUATE REFERRAL BEAWICE. 3010 Sarma Monca
Bhvd., Seabe " 73-PA. Santy Monica, CA 90404

BOONNEERMG Or Accountng! Easy Fome-siudy plan
propdaies yOu Gueckly 5 00 your Ownl booxs | . . o obhers.
Apprerved fof Yeterans. Frea  Accountng Carssr Kt~ Wrile:
Accounting School, Dopl PBOCY, Newpor Baach, Ca
B2640

CLOCK AND WATCH REPAIR Booas. Free catalog. Noath
Amencan, Bod TT-AFA Fox Rver Growa, [Ihnos BO0Z1.

ADULTS-FINISH Hugh School A Home Mo Classes. Wide
o Full o o 0N ScoredMBion, pIoma Swarded, o no
intarest lwhon. Mo saesmen. Call free day or might 1-800-
o -5B00 (ihingis BO0-972-5858) or wite: Asmerican School,
Diept. # 30345, 650 E. Bth 50, Chucago, BOELT. Give Last yew
High School compieted.

AUSTRALLA - 68 Countrges! 50,000 Jotrs, Bag Pay. Trans-
portation, Lisengs 53.00. Ausico, Box TT2E, Cypress, GA
SDE3D.

RAWERBOATS - Tuga top pay. No exp. needed. For o
send §10.00. Manne Employment Seraca, PO Box 207,
Contral, Im 47110

JOBS OVERSEAS Imciugeig Alasks.] Fros Dwtals,
Global Employment, Boa BOB-PM. Mahonal Oy, Caldosma
F2050

JOBS Owversaas-Bey Money Fast 520,000 w0 §50.000 plus
per year. Call 716-842-6000, Exl 1741

ADCKY MOUNTAIN EMPLOYMENMT NEWSLETTERN
Colgrado, idahi, Montana, Wyorming!! Currer Ogeruhgs —
Al Deougmtons® Frea Detals. . Intermcuran-L, 3506
Biren, Chspanne, Wyomeng 82001

WEEK ON, WEEK OFF! Ofishors Qilleuds. brformaton
5500, UNCOD, Box 17100, Pensacola, FL 32822

FLORIDA EMPLOYMENT MEWSLETTER!N Cormplets
Surahns State Covaraget AN Cocupations - Pubisied Wi
iy!" Frea Oeotauls: FEN. Box 845-PM, Jupier, Flonds 33458

COMPLETE JOB HUNTER'S HANDBOOK. bMust Iof Gel-
ting Faght Job, Top Doller. Free Detmds Concegls, 178
Cascede [PMI), Irdian Head Pam, IL B0S25

LAMD that pob . . | Secrets of nberaewing . . . 53.00,
Cloariand Puticabon, Box 454F, Clanston, M1 48016

COLLEGE GRADUATES—'We have smplopars seaking
your resume. Wide  Jobcenar, 423H. Bediors  Roesd,
Scheneciady. NY 12304

ACT ROW! Figh salarers. undreds of ol now oot in
Lounang—Ohifekt Shiptuildng Constructon. Send 3495 for
Thia Cilleaid Empioyment Deectory a0 Inlampon Publicabons.
inc., PO, Bon 244608, Hew Orieans, LA T0184 Money-Bace
Garpnton

JOBS: COLORADOD, WYOMING, UTAH, IDAHO, MON-
TaANA! Computenzed newsletter with 200+ new pobs sach
woes, Freo ootuls MOUNTAINWEST, 225-PM Canyon,
Logan, UT 84321

SAUTH ARABIA — Hygh Paying, Good Banellls. openngs
all edcts. Comghata dad of 450« U5 Comparnies, §10.00. MHE
Research, Bos 13126-PM, Wichdla, K5 67113

VIOUIM, Gutar, Barys, Manogin Makrg Matehdls. Acces-
sowies, Biooks, Puanc Tunng Kas, Cataiog §1.00 iIntematonal
Luthiars Supply, Boax 15444, Tulsa, QK 74112

ELECTAIFY Player Paancs, Pump Organs Cuchiy. inax-
P nsnvety wilh Lea Siler Suction Links, wiite: Lee Mysic. PO,
Bow 308F, Cutsr, Ovepon §7734

EDUCATION & INSTRUCTIONS

FREE pooccwt liss INDLANA UNIYERBITY'S correspon-
oence courses. Wnie: Indeperoend Study, Owen Had
Bipomengion, indiana 47408, Afn; Enk Coppage. Specty:
Unveruty, Migh Senaod, or Coitinueng Coucabon,

SUCCESSFUL YETT NEAR M7 Tirexd Of rabodm sucoess
shones? AmMazy] Ged iMpiowment breakihrough foc aE
FREE prodéa oniy rom: Andross. P.O. Box B49-A. Champlain,
NY 128150849

EMPLOYMENT WANTED

ARE YOU LOOKING FOR EMPLOYMENT? Try cur Clas-
wifindh Section’ i costs only 55,25 pee word A, A you wesh b
s all ¢ part o yous' S i Dok Saprial Eilers-phu G 00 B b
as Iie 58 §1.00 pee wond sddibonal Act now! Send you’ ad 1o,
POPULAR MECHAMICS, CLASSIFIED DEPT. TM WEST
5TTH STREET. MEW YORK, NY 10018

WELDIMNG TRAINMNG. Base and Advanced ior Magor Pro-
cassas—Are (Shek|, MG, TIG, Gas, Ppa all processes. A
ron-prolt school. Approved lor elipble velerans. Accrediled
mambar MATTS. Approved Ohm 70- 12-0084 HT, Wile o
Sehool Dulleleh and courss schreduld. HOBART SCHOOL OF
WELDING TECHNOLOGY, Box B2, Troy. OH 45371

LEARN Sowing Macrene repainng. A proftatde Trase, Easy
o learn. Frad detads. Sewiteg Center, 187 FH, Rocheils, G
3aTe.

UNIVERSITY DEGREES! Mo Classes. Fast, Economical,
ACCREDITED! FREE! Roveang Detads! E0CHO, Box 98,
Soutvmew Staton, Bngharmion, MY 13803

LEARN Efficem Thinking Caplesns Protlem Sobing
Saciets. §2.00 Seainl, Porland, ND 58274,

TRAYEL Agent Tour Gudda! Home-siudy plan axplans sok-
g Trawsl Carwers, Mow o qualily lor riesl benelils. Approved
for Veterary Frs Brochute. Trawsl School, Depl PBCCY,
Mewpor Beach, CA 92660

LEARK Figwar Arranging and Flonstry, Starl business or
hobby. Free mirmaton on home study course Lietime
Career Schoots, Depl. B-806, 2251 Bary Averns, Loz
angalas. Cailormia BO0GA

muiqulwutlm WO, WO pravicud
e or | tlp ded. We ran you & home m
Spang BT Got tree c1a. Wras: Nonh Arterican Schoel of
vefeng, Depl FBCC1. 4500 Campus, Newport Beach, CA

"JET'GAS TURBINE CAREERS!™ Homesiudy coumes —
185T.

Morana 59829, (406 J49-2100

BERVICE WEYBOARD MMSTRUMENTS Pane Tumnng -
Eleciron Organ Berncng, ADCAEDITED MHBC - Free
Booxiat. HILES BRYANT SCHOOL, Dept P, PO Box 20153,
Sacromanig, GA $5820

REISCH WORLD WIDE COLLEGE OF AUCTIONEERING,
INC. Words Larpesi-46 Years. Term soon, Free Calaog.
Appraved ko WA, Modern Auchion Library “FREE™ wilh enncal-
] 51 54235242 - Col, Gordon E. Taylor, PO Box 944,
Dapt. 15. Mason City, 1A 50401

BARTEMDIMNG - Bar Managament Home Sludy Barending
Training, 3843-C San Fenands Poad, Glecdale, TA 81204

UNIVERSITY DEGREES BY MAIL Programs! Bachaions,
asters. FH.O's . . . Froe evealing detsds. Counsedng. Bos
31 T-PM3, Tushn, Cablomis S2680

EXTEMSIOM Anrd Posi-Gradusie Awards in Preosopby. A,
Scsance, Botanic, Medicng, Homeopathy., Radiorscs, and ofh:
ors. 30 subjects Curricular oo {semad 51.00 refundabie).
Regetrar. Sussex Colege of Technalogy, Hightieid, Oanshil,
Sussex, England,

214 POPULAR MECHANICS

BCWL SUBLIMINAL puca” Tapes - POSITIVE SELF
ACHIEVEMEMT - giiminale waght stress - GAIN healih, oon-
tdence. Asmase ULTIMATE SUBCOMSCIOUS ABILITIES -
dscovet TOTAL CONTROL o your ifs. EXTRADRDINARY
populanty over fypoossa, Free Drochure, universty studws -
MIDWEST RESEARCH, 1755 Willama Lake Rosd =322,
Ponbac. bechigan 48054

RAEAL Estaln Sasas' Gt Stated. $3.00 to- Centarlna, Box
210, Croydon. PA. 19020

COLLEGE DEGREES By Mad!" Accrecited Bachetors,
Masters. PhD'a... WO CLASSES. FREE Inlormaban. Marc:
PREY, Box $5886, Tuish, DX T1145

HELP WANTED

HEAR US QOUT] Touas Aafmpry Corp, offers an oppodtunity:
for hgh income PLUS cash bonuses and fege benelits in
your mua A ol gaparmnce, Wris: WE. Sears.
Pras.. Box 711, Fr woeth, Te M0

AUSTRALLA WANTS YO Joos! By Fay! Pand Transpor-
tatwam!  Mewaast Hlmtnul —  §200. AUSTRALIAN
INTERMATIONAL, Box 13107-AC. WASHINGTOM, DC
20034

OVERSEAS! Conatrocton, Oil- Gas!! Details 53100 . . .
MCA. Box T3542P, Houston, TX 77473

CVERSEAS Employmant . . 520,000 - $60.000+ . Frea
Aspor! Employment, Bon 20384-AC, Indidnapols, (ndans
SE2F

SBUILD PARTSE For Us, For Specdoaban and Prices,
Send $3.00 (Aefursded Flrat Jobl To: Weoodworsens Bas
33324, Devear, Coloracdo BOZ3T

DESIGN Stress Calcutghors Made Easy...Free Proaf..
Marual 4. PO, Box 1070, Scoftsdam, Anzona BEIS2

BE A DETECTIWE. Free Incemabon -Eguipment  Gaobal,
Bax 191, Hanowar, MA 07335

HOW To Do Design Siress Calculabons... Free Detads....
Manual B, P.O. Box 1073, Scottsdale. Anzona B5Z52

FOR INVENTORS

PATENT AND DEVELOP Your Imveaton Registersd
Palent Agerd and Lcansed Professional E . Sared lor
FREE PATENT INFORMATION Every Invenion Shoukd Have.
Fachard L. Miller, Yobbwartn Buiidong, 233 Brosdway, Sule
3A12-M. Maw York, MY, 10007 (2127) 267-5252.

FREE CATALDG—LEARNAUCTIONEERING! Mashvilhe
Auction Schood, 233 E Gainss 5t. Bax 190, Deapanmant 2.
Lawrsnceburg, Th et

APPLIANCE REPAIRS BUGGIMG YOUT Repasmmans
Secrels Revealea In Easy Rsading Troubseshooters gude.
50.95. Too Weathome Inc.. 5232 San Mabeo ME, Suits 104,
Albuguatgue, hew Mesico 871100 Full Refund Privilgges,

TIMESTUDY Manual. Lagm Jatng. §10. o Mathn, Box 538,
Mapia Shade. Mew Jersay 08052

REPAIR Coteman And Othet Outaoor Campeyg Equapment,
Lsarm How In Yous Spare Time. Prowen Homs Siudy Method.
Mccepditerd School, Send For Full Details Now! Modemn
Schooly Of Amenca, 2534 N, ETh Stresd, Depl. PC, Phosma,
AZ BS00E. (H02B00-346.

HOMPROFIT Foundahon Hedps werior. Wides! Range of
Sanaces Includng: Palen! Sarsces (by Patent Afiomeys):
ol Makong; Strasght Commession , Frea Record-
wig Forms, Free Evabuation, AMiated Invanicn Foundaton,
5018 lowa, Colorsdo Springs, CO 80609

INVENTORS — Unilad Siates Patent Offics Ssarches.
FPatern Development Engineering and Markebng of your
Imvgnbons, =ees with manuisciures confracts. Send Tor
FREE INVENTION CERTIFICATES and |fiididdn iiloema-
ton. Sarving Imvenioe Soce 1948, GEORGE SPECTOR,
LICENGED PROFESSIONAL PATENT ENGINEER. Former
UNITED STATES PATENT OFFICE EXAMINER—3515
Woolworh Building, New Yore, 10007

LS. PATENT Oflice Saarches, 234 Broattway, Room 2615,
Maw York 10007 Free invanton cedihcates

EMPLOYMENT INFORMATION

AclbG-T-R-A-LbA . . . HEW I-E-A-L-A-N-D WANT
YOUI - JOBSN - PAID TRANSPORTATION! - MOST €O
PREHENSIVE DIRECTORY AVAILABLEY - £3 - MONEY-
BACKE QUARANTEE! - “AUSTRALIA", DIE-TI
WISCONSIM AVE., NW, WASHINGTON, DC 20007

REGISTERED PATENT ATTORNEY. Applcatons and
Searches. Mail Servics. Free Preliminary Pevies. Box
DOIFM, Milteood, WY, 10585

{Comtlnidd ofh Raxl puge)




FOR INVENTORS
{Continued from praceding fge)

PROTECT Your Imvenhon Regsiered Patent ARoroy
Many Yours Expongncs, a8 Farlos. becoaduaal invensor's Prot-
hing Girvens Spmcial Congiderabon. Wery Reagonabie Chifges
Wirrte T Frss indonmatson. Paul W, Galleghed . 105 Y. Ademd
Chtags. ke GG

REGISTERED PATEMT ATTOHMEY Wasmngton 00
Suburn, Donala A Wemesinnge, 414 Hungerdomn Do,

PATENT IT YOURSELF! Malenats proger e, lomm. o
fng wan LS. Paent Ofee. Copynght lorms 66 Quite you
POM. Biox 1481 Fremor. Caliorss $4558

PATENT IT ECONOMMCALLY! Free Deiduig. M. Faner
2008 Fonaulac, Fichmand, WA 23228

PATENT YOUR Inverhon Yoursell" inespensnmely® Retine
Exammnet. T400. Wastenglon, D.C. 20044

MAKE MONEY INVENTING. Boos's! reveals secrels. teis
Fucpo, 53,00 frgemc Mgwel Trends, PMI, Bar 3305, Longwew, T8
TEE0E.

CONT BE CHEATED — Sand £30.00 Ior boos,  Patenls
srd Pifalis” Martn Frudman Aegsiened Palent Alompy
130 Ensl Mang, Lancaster. P&, 17602

INVENTORS: Free nlonmalan on ofenng you fwanhon
o aadn. Messier Sales Corporabon. C-5-F1. Fremort, Ot
43430

INVENTORS Patent Your irventon. Free intal Consuta
ton, W a8 Ragetensd by he U5 Govermmen. Vo J
Everas 4 Co, 4637 Eastem Awe. ME. Washingion, [0
20018 Snce 1838

INVENTIONS WANTED

INVENTIOME WANTED. FREE COMSULTATION. MO
IDEA TOD SMALL Dhaclosurs regustralon. Polertie Gaih o
royalies Fom manulachurers seesng New ddas For ree
irfomahtn on Pow 10 feQiEler pOur ea, LBT O wrile
AMERICAN INVENTORS CORPORATION. SB ntersiate
Denva. Dhacd, PW. West Sonnghiesd. WA 01089 (41317375376
A Fepa Bosed Markpting Company

IMVENTIOME MARKETED! Cash Royalbad! FREE INVEN-
TiOM PAOTECTION CEATIFICATES. OGecwge Speco
Mamsdactus Representatnes. Woompdn Bunding, Maw
Yo, WY, 10007

PLASTIC BAGS

ALL Sires Buv Smat Ouantibes. Free Caldeg SAre!
6151-C Coibatn. Yan Nuys. Cal. 91400

BUY IT WHOLESALE

BELOW Whomsaw Clothong, Jewing Cigsedats Frge Lol
Toengw Mac, PO Boe J3I3PM Argersan ST 20e0-

BELTS arqg Bucwes Compirte e [asl seers. Nclagng
trchprs. moforcycies, widide, sestoms pic By Proity Com
[ty dealer s up Catalog 3100 Archor Soeciaes, B
JOSE-BFM, Mofk Pasyegdence. 0000

SAVE! FREE CATALOG! Muorowcit. Sntmemigng Sman
Ergme Pary Woomdcses L3 Soetwes. Dneeqy items
Manufacturer 3. Suppily Baa 157.PREI. Jorchggter 9l
Sd425

RINGS, JEWELRY #rcued @ J0". Bewow Retai Caldiog
50 O 1 Fleturaacee | Andapm. 35 WEShnZIDn West Warws,
HI 02a93

400,000 BARGAINS bewa Amowsae Many Frew vgue
A Capouts 0 Lats Birgle Samows Frea
Dwiaiis  Barganswnigrs Coporundaes Bos T304 Hghand
Micrigan 45473

CLOSEDUT Jewe'®y She douen Datadg 258 S0k
iD7-9631 Dow Arncige KA (3174

CLOSEQUTS" Delourd Biodw whiiesae® Frosoed!
Sampies' DON. Bow 20152-F Ferataie. Mohegar 4220

BATTERY CLOCK MOVEMENTS. Hatds. Hardwdre Fa-
oSt quasty Oescounl bicws Calae 5700 refumoade.
Yaruoe, Bos 26 Trompaos Conrechou® ORSTT

WORLDWIDE BARGAINS . ivora D agrstip -
ouls Freebss . Sufus  SASE Marcess Boa 177
Fh HGEan vaiate dnodd

HEARTMG As Bameros Woiossak Catiang 250 Foion
Box 1444 hww Pogsipn Corn 0EFTT

CLOSEQUT Bargats Sampes impd Bargens [
Th:ngs. Freg* Wancy Mgrrs, Boa TTT. Twnn Faas of Bad0!

CLASSIFIED ADVERTISERS

GET Big ba rgem hiioe P W s Proginscls. v owr Chocy
36 g Pedormance Selories Wagetres Froe 50 00 Sav-
s Corhcam mangs wir Oeaseg Fooe Classibes g
BT 5 Qigr Soe 1IR0Y Cacago. 60617 For lasbar ma. -
Actor. phoce £ Woody. Ad Manager 13120 337 3050

MANUFACTURER SEEKING INVENTIONS. ADYANTEK
INTERANATIONAL, 1100 17TH MW, WASHINGTON. OC

ADVERTISING AGENCIES, ADV.
SERVICES
MAILING LISTS

IDEAS, INVENTIONS, NEW PRODUCTS WANTED!
MARKETING Aspstance avmiabie 10 indiaduals, linseeers
Uriversiies, tomparned. YWrile lor Ki-PM.
INVENTION MARKETING, INC.,
TON Serathdesia Streel
Pritsburgh. P8, 15802

IRVENTORS: I you havg am vivemion ioe sang or scense,
v Mo e DOOKM B xQIAINTG R we Can g you. Kesgie
Saiex Corp.. C-5-1W. Fremont. O 43420

REAL ESTATE & FARMS

FREE! By Sprmg Cataiog” Ower 5,400 country propertes
described, ecilred! Land, Farmd Homes, Busnesess. Fecre-
abon, Fehremant buys! Salecteo est thruow e U S Oves
TG offces, 43 siates All Acrogs Amenca! ¥ows FREE inom
try Wond's Largest® STROUT REALTY, inc, Paza Towers
P00, Bon 4528 G 5. Depl. G800, Sorengheid. WO 65604, Cal
To Fres 1-800-641-4265.

FREE. .. 5PRING CATALOG! Top real esiades vialues coast
i coast! Plaass specily type Dropefly ard IGCHNGN desined
UNITED FARM AGEMCY, 612-PM Wea: 47, Mansas Gy
MO 64112

OZARKS; Soamc: Peacetil. Cwan Ervironment, migrma.
tgn, Umbsgnhgwer Faafy, Box 15, Welow Spangs, Missoun
BETHA. 41 T-468-2 04

HAILDRDER Agvertmes. bzpe?® aysalances Falgbiox
IEehre Magaines, dewipages 5100 Chcags ACvedtding
Ageicy. 28 B Jacwson. Crcagn GO604

MAILOMDER ADVERTISERS!! CLASSIFIED ADYERTIS-
ING CAN BE WMOST PROFITABLE AND REWARDING,
PROBLEM 5 TO KNOW WHA™ TO DO WHAT NOT TO DO,
COLUMBIA CAM HELP YOu WITH YOUR MAILORDER
PROGAAM. OVER 20 YEARS CLASSIFIED ADYERTISING
EXPERIEMCE. KNOWLEDGE OF BEST PULLING PUBLI-
CATIONS. EXFEAT COPY SERVICE IS5 ALL YOURS AT MO
INCREASE OVER PUBLISHER'S ETANDARD RATES.
CHAMCES ARE YOU WILL SAVE MOKEY. WRITE TODAY
FOR FREE DETAILS PLUS YOUR FREE COPY QF “MAIL-
OFDER ADYERTISER'S RATE OUIDE". COLUMEIA
ADYEATISING AGEMCY. BOX 1205-PN-1, RICHMOND,
IMDHANA 37374

ARUBBER STAMPS

BARCO Type Founows Tyse ard Auboer Stamps cata-
ogws Mail 51 0 reluraabes onbirgt oroge 337 5 Evergreen,
Beamanwiig BOT0E

AUBBER Slamp Saopbees Calailg Jachson Brownialls
Foag 5-1000 KT Vipeades Bleagan S3HAE

COMPLETE Rubber Slamp Chates, Suophes. Same day
shpment Sge Engraweny Machnes. Whowsale Calalog
51,00 Dedwctitie. Star Stamp. 17230 M. Marshliasd, Chicago,
062

PRINT YOUR QWh— P-abro prosies. vos supphes

mrel Yo fackoey g The M Cataioh bad SATDRS WO
Fopisery Co . DM, Marcwn, Corn 06450

PRINTING AND SUPPLIES

THERMOGRAPHED BUSINESS CAADS I'0.00. Free
Sampws BG 2507 Sapeng, Glensnaw, Ba 15115

QUICK Coapy Printing. Liw Prces. Wite Natomede. 6714
feortn hgen, Blogrrengion, g 81700

LEYTERMEADS., 2 Coiors. wany. $1T.50. Low, 24 Posl,
Mpsinooand, b 07435

QUALITY Powneg! Lowes) Proes. Smpoes o Four Waning
Diays. Wrne To Frng Press Boa 5P, Dubbno IN 47335

GUMMED LABELS

1,000 Deagsn Gummed Address Lebeis §3.00. Free Liera:
e Apmar 5o Tomona. Pitsborgh, Pardybanes 15223

1,000 Gurnemes Latets, 51.00 4 Lines Maomum. 'Whitlock
P, EV5ES Nodhgate Trdd Fokwsh, GA 30075

aiFT SHOPPING

FOR vome. Ofce ad Worsshoo Buy Sess-Shyle Army
K E el Bades 579 95 Bargain Gasany. Deot. 253.P 0.
Becsx 29474, Dervar, OO BI220-04 74

CLOCKS, WATCHES, OLD GOLD &
JEWELRY

HIGHEST CASH for Gomn. Jewssny, Goid Teeth. Rings. Dia-
Mo, Walches. Siver, Patowm, Mal Arbcies Today, Free
Gt wihoinlormatan. Chcagd Goid § Precous Metals. § €
Marroe. Dot 753 Cricaga. B0603

WATCH And Cioca Do0ms. bools. matenais. Free
Cataogs Morth Amgncan T1-AP. Fox Awer Grove,
Bhregen SO03 Y

TAKE ND CHAMCES. Dmai wilf oidesl. mod] ostas lirm o
i GOe0 DeserneSS. EStaOhsread 1934, Wa buy Gowd. Sdver
Fuatnum. Damangs. Hghes! Cash. Fres Inlormahen, Rose
Indusiras, 234 Easl Mamson, Chicags G0402

CLOCKE - Cypreas $15.95, Wamu 52495, Oax 32335

Wihsimsan & Rotsl YWoler 3 Woodshap, Rt 1, Sprg Walley,
L. 61362

GOLD

YOU CAN MAKE & FORTUNE » Gold and Siver. Monsy
bac s Guaranies 53.9% — update, Box GBS, Naw Bem, NC
28560

PURE GOLD “am Canada » Glass vusss 58.95 v cheduas
GOLD. Bos 1079, Saull Sie Mane. Oal. Canada PGA SMT

ELECTROPLATING Wim govd and filver Eddy 10 1odiow
SN UCLOmS” PROIoCoDy of arictns &S & Appearsd i1 8 PAST S5
o' Popaiar Mechancs availabie ior 3115, Sard order io: PM.
Dot PMCI Box 1074, Radg Gy Sta. Mew York. WY,
10107

PRECIOUS STOMNES & MINERALS

GET Fres catahug no 58nus rocanownd. gam cuther, jewairy
magspr, hobbyisl or crattsman can be wafeat Full of bangars,
EaLlunive ded. iow piaes rom (aigest Suppiers and uthos-
o w1 $hr hakd. Froe new CA18A0Q (uut off the prasa, yours o
e askang, Wrae Groger s. Dect. C-12. 800 Seuth Armoyo
Prwy , Pasadena, Caldormia §1104

TFREE Styse Boos. Edow 5 Fubter Siamg, 3781 Meng Gt
San [hego. G 52105

SELL Runber Starres for ws. 507, Dcounl Hodgine, Bos
597 Halawa. MY 14020

MISSOUR CQzaris. Homasieads. Farms—Fres Bro-
chure— Graven Roaly. Box HPM, Housion, MO 65483 417
WET-ATTT

SELLIMNG YOUR HOME? For meirechons. ips ana ioems
sand 5575 to: Waico Productors, P.O. Box 6282, Oympea
Wash. GBSO

BUY Real Estate. Mo Money Down, Na Credit Checs. hdwa
Omg. Bow 23, Everefl WA BEI06

HUNTIMG, FISHING PROPERTIES From 547, 10 5107, par
fcre in Canadal Seng For FREE CATALDG. kvestment
potentad. 2 yedr sxchangs privilege. Cansman Emase Land.
Dapt. 235 . 206 Lawrerce Ave W Torenta, Onteno. Canada
BASRE AR (416) THS-2538

EXPORT-IMPORT

+ X500 " Fagl-Selkers " Frow Brochures! Batnghico, Box
91308-83, Ceveland, Do 84701

OFFICE SUPPLIES

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VERTISING, Bioosis] Brows y0J how 10 5lan vouwe own Dusi-
rigss wih Classihed Advericeng OHLY 51.00 FOR BOOK-
LET — (52.00 coupon mlundabie weh log gl ME.
KAPPEL, POPULAF MECHANICS, DEPT. P, X234 WEST
5FTH 5T.. NEW YORK, MY 10N%

MULTIGRAPH, MIMEQOGRAPH

MEED AM IMEXPENSIVE COPY MACHIME. Maxs 8 ary
prmier yoursell Buy @ photocopy of e plans Ba Ehey
appeared w1 P M Prioe T Send oroers 1o Popular
Mecharsa, Degt. PWMC] oo 1074 Fage Cdy Sla., Mew
Yors. M ¥ 10101

PRINTING PRESSES—AUBBER
STAMP QUTFITS
TYPE Fonis. Harg Frintng Fresses, Supplies. 120 Fages.

§1.00 Cwductitie brst order Acma Typa, 1720 N Marshbag,
Crecagn, BOEZ2

TREASURE FINDERS

FIND Lol coind, |ewedy. Dunsg (reasere, goid nlaggets,
rencs, MEw revosabonany patented delector anatyres obyects,
memencuus range. ro ground peonug. Fres calsiog. Gardimer,
ATIOM W Tih Awve., Phogous, Anzone B5013

TREASURE- Locals quame mie awdy wilh ulli Sensdve
ocElnr - brochure iree. Research Products. Bos 270RMD -
A&MC, Tampa Fiondn 33688

GOLD, SILYER, coma, mdcs - Fing wilth urejue paleries
wreasuie bnder wiety - Mane befter, ow Daces. Free alorme-
por, weite: Techna Depl ©3 11900 Monana Avenue. El
Paso. Tewas TRH35

PROFITABLE OCCUPATIONS

FREE Canogs Fepas A conddoning Feinigerafion,
Tools. supphes. kil insiruchions, Dookn. 3016 Canton, Dadas.
Tosas Fo0-

FT. SMITH Auctan Soradal, FL Smsh, dee. TX000. Fesuent
& Fome Sudy. Veteran Applowed.

PLASTERCRAFT!H Prolitabin hose busness. Molos avail-
atve Datais: Lynnane, 623510 Mamor Pars Memor Db
A40G0

TECHMICAL WRITERS mare big maney! Frea detais: Tex
Pubs. Box 2958-P Oroeibe, CA 55665



SALESMEN-DISTRIBUTORS
MAKE EXTRA MOMEY DURING YOUR SPARE TIME!

Al Comnpany In o T year. No imestment O ooliec-
tons. Weskly commissiors. Be your own boss. Ful bme
poteniial. Mo exparisnce receasary. Withe 10 Frank Buckiey,
NEWTON MFQ. CO., Dept PMCA, Mewton, lowa 50208
SELL SENSATIOMAL LOW-COST PRE-ENTAY PRO-

-Bulidings Dnsritautor
margin, Morhwas! Electric, 3015, Box 1048, Machell, S0
§7301- 1048

AGENTS WANTED

WITH Mason Shoss, Pay Day s When You Want B! Take
Orcera From Frends And Meighbors, YWatch Your Business
Buid, Wiehou! Risk or Irvesimant. Write, Mascn Shoas, K-
lﬂ.ﬁmFﬁmﬂm

SFARE TIME CASH. Sef lAmous Hanower Shoss. Sam-
pias, sales kit irsa. Mo sxpanance neaded. Mo ape lmil, Big
opmeTessions. Hanowver Shos, Dept 3220, Hanovwe., Pa.

GET RICH!T Secral Law smashes debés-—-bnngs cash and
eradit]] Delads FREE! WaaihCl-WE-3, Bilings, MY 12510

DEHTS WIPED DUT wih secral Federsl Lawil Fomes
buiidey FREE REPORT] Biuagrints #8-2. LaGrangealle, NY
12540

ASSEMBLE PRODUCTE AT HOME. Many bpporuritios
pyineg High Wisskey Profits preserty svsilabie sShoul imes-
mint Wrie: Budiresses, B2E Baghton 11ih. Brookiyn, Mew
York 11235

PIANO Turung quikly atssd wilh Foms shady courses.
Dipioma gramed. Amencan Tuning Schood, 17050 Tetfer
Dirtves, Maoegan HMl, Calif. 95047

PICTURE Frarming—- Proftashy full of san-Oms business
Eady \o haarn with nsadbook-course “Guids To Picture Fram-
ing Profita.” $3.00 Guaranssd Fros framing-suppies catalog
Inchuced. Japs, 126-PM Sewenth Mo, Hopkins, Minnesota
55343

REPAIR HYDRAULIC JACKS — ODETAILS FREE
WRITE: HYDRAULIC PARTE SUPPFLY, BOX #15T,
BROWNSVILLE, TEXAS TRSH).

FREE BOOK 2042 Unigua Proven Entempnses. Fabulous
“umkrwrd, " Second Inflation ncoma. HAYLINGS, Cariskad,
CA

LEARN Swrang Maching Reparing. Mer, Worman, Lucns-
tive Profts, Geresslin Correspondence School, Bex 927,
Spancar, iowg 5101

BUSINESS OPPORTUNITIES

'WITH Mason Shoss, Pay Day ks When You Wani it! Take
Croers From Friends And Neighbors. Watch Your Busness
Bulid, Withowt Risk or mvestmant. Write: Mason Shoes, K-
842, Crippowa Fafis, Wi 54720,

Experignce unnecessary. Fiee Fepon.
u-lng-r Ded. RZ703, Woodiand Hils, Caitomnia §1367

!‘I‘QPW‘WM Angwanng Ouaslionsble Advecse-
mevia. 1000 Offers Explained, Globe, Box 2OLBBPL, 51, Lous,
W80, B3136,

PREPARE Tas Rotums  Housowids Jo Ann Hetzioy mado
§5,500 lgst season, Tram @l homa, ¥4 Appraved, Natione Tax
School, Monsey 2CF, Now York 108452

EASY — Proliiabla — Wholessling At Homa. Details,
$3.00. Refundable. Crawford's, Dept. PM3, 1007 Boylan Dr.,
Xomda, Ohsn 453685

BELL Bocks By Mail Proffiabie. Writs. Musgrowe-1A3,
Altus, AR TERZ1

F.8.L RETIRED AGEMT cffers weas that
will hedp prevent rape. bunglary. Send 52.00 ko dotaila. Cano
Froa, 3045 Southtield Dr.. Alecendrin. L& 71301

MAKE 327 50 Hourly. Produce Fubber Starmpa. Equienas,
Knsiear-hioow Ilsmighes, Free particulars. Yrile: Robarts, Foom
RC-2-LE, 1512 Jarvis, Chicago, L G0826. 1507,

RELAX . . ... GET RICHI Free details! Waesl 15 13175
Pageant, San Diego. CA 02129

HAME YOUR OWN MCOME. Mo Selling. Work Home.
Guarariosd Profis Daly. Grow Big Fast. New Book Reveals
Secrets. Telds How. Free Dwlalls. Wite Now, THT Specafties,
Box 8218, Hurtington Beach, CA. 92644

DFE-MAMING SIMPLIFIED! MNew Manusl iavaalng funda-
MasnEain regarding thes Highly Pasd Probassion now v abis to
Wnclirgd. Postcard teings Free  information.
Directacor-Trimen, Mooers, MY 12958
OPRORTUNITY] We Sell Finsst Teguila, Dealers Warsd.
Garcia, Apariado Mo, 19. San Luts Potosi, 5L P, Maxico

FREE! Meil Ordev SUCCESS SECRETE! Micmar, Bog 17-
PM, Port Jervia, NY 12771
" MAKE WONEY! Spare Time, Full Trna, Your Own Carpel
Claaning Businass Rewoluticnary MEW Mathod! Free Detals.
Pug Doctor, inc,, #97 Horan Drve, Fenton, MO. 63026

MALDRDER OPPORTUMITY! Start profitabie home Dusi-
russ without saperence of cagial Yribe Sor frea book, plua
detaila Moad Oroes Asscciaies, Dept 413, Monteas, B
O7BAS.

RICHEST? RIP-OFFSTT 1235 acvwirisomints sveshoal-
o, Frea iniormation. Pondenoss, Bo 5824-Fld, Rena, NV
B 35824

MAKE WOMEMADE BOOWLETS. I've samed §187 000
with mynp, Froe Inlbrmatisn: Faloon, Bos 548, Woaddvills,
Taxhs THEITH

MAKE Extra Cash! No Exporisnce of Captal Raquned,
indapendencs. PM-382. 1148 Sodh  Avenus, ool
Peringyhvania 19007

CLIP rewspapsr Sama — 52 - $25 EACHT FREE Raporn
Clippings-XB-3, Balings, NY 12510

$110:0.00 Moriitily For Tan Howr Wiork YWask! Guarsmhsed!!
Homework . . Slart Immedaiaty . . . Pad Dady - Frea Infor-
malion Appiication - AHY, Bex 10Z8-A3, Ealaheo, Hewesd
BET4Y

SELL imorrnation Books, by mail. Wnte: Grahamco, PliBx
a7, Tacoma, WhA 38489

BABD Weakly. mmummm Groctworid, Bow
2633R Tamarac. Porda F320

$EZ00 From Squars Foo Plywood (Huge Demand)
FRevealing Prool 252, (Fefuncabla). Woodwn. Bndgesaber,
Mlasn DEFY3L

LEARN The sacrets of rapuning |unk batienss "Fabulous
Prolty™ small svestrwrl. Apsx Enginesnng, 5454 Bolsa,
Alascaders, Calil. 93432

MAKE Mitions!!! BATTERT MANUFACTURING. Details
§1.00. Everlast. Box 365, Bogota, MJ 07603

COMWCRETE Block Machires: Calalog §1.00, Routs G,
B 85, Rapid Caty, South Dascta ST701

BELL Books By Mal. Free Dealersbip. Midweai, Box 44R2-
P, Shawano, Wia, 54166

GET RICH using OTHER PEDOPLE"S MOMNEY!! Uinigue —
amazing busingss!| Detnis FREEN Fnsnce Consuliants, 58-
3, Bifings, NY 12510

MALORDER $1,000.00 POSSIBLE MONTHLY Sefing
inigrmation. Free Detasils. RSVP, Chalyworh Ave, Box
301-C, Larchmon, New York 10538

START Your Cwn! “HOME REMODELING BUSINESS™!
Froe Details’ . Aemodaler, Box 262, Massapequa, Mow iork
11758

MEW Discovery in Bahmry Raconditioning Eigrisan
Maalha Gubimnies Mears “Biy Paolis Fasl " Electons, 7415
Gable Driva, Litthe Fock, AR 72205

BELL Boaks By Mail. Jonss, Bax 24484, FRI, Wahcoiive,
Canada wST 4E1

DISTRIBUTORS, EAFMN SEVERAL TIMES YOUR COST
OW THOUSANDS OF PRODUCTS. QIFTS, MOVELTIES,
TOYS, OTHERS, FREE INFORMATION. W & W GIFTS, BOX
8, PILLOW, PA 17080

RECONDNTION JUNK BATTERIER! Profitalse Home
Businasa! JAM, Box TT1-PM3. Bare Ground, WA
BHEO4

MAKE Rubber Stamps. Heghty Profabie Business. Free
Detads. Stamp Magc, POB 22808 (GC), Tampa, FL 33622

GROUND FLOOR DPPORTUNITY Homes: mulli-mvel pro-
pram evr! Unpirafed gromth, company enteecdng prineoul
records for growh. UNLIMITED EARMING POTEWTIAL.
Urique product thal nesrly sveryone uses. Mo Imeedriory
Fisquirgmants. No Beokheopng. Bend S2amg For infonmation.
Katy Ertprprisers, 1019, B-5, Merchand, Effingham, 1. 2401

VENDING MACHINES, Mo sefing. Roulss bam amaling
molts. 32-FPage C.li.llngm §1.00 |Refundabie), Parkway
Corporation, 1630 PMEB Geesnspnng Driva,  Timonium,
Maryland 21063

MOMNEY SECRETS! Help People and businessss gel mon-
wy. Ensy homeg busmess. Fantastic Profits. Mo Expariancs—
et Howrs. Conlimmus Assisianes, Free Detaile: OFC. Degt.
10-G-3, 1145 Fessrvolr Avenua, Cranston, Ahode island,
20

EPARETIME DISTRIBUTORS NEEDED. Lindmaed Frofits!
Prowen Automothe Product, Freo Details! BOTALDY, Box
4A5T-Pid-], Denwiiry, A BO24Y.

VINYLE Whate the mondy 18! Prolessionatly rapair, refn-
ishy, mecolor furmdure, | . caf tops, Cusck, sasy. Two
small $20 jotss & day sarn you §1,000 & month. Homes, cars,
offeces. restaurants. wnlimied customers. Stan saming after a
fow days practice Ssnsatongl detalls fes. VIP,
Maonkoss, Chicags, BOE1E

$300.00 Weakly Poasible, Spare Time baling. Box 24063
i3, Phikadedphia. Pa. 19138

WOODWORKERS - IDEAL HOME BUSINESS. Free Bro
chirsl Pna Shop, TP, West Petarborowugh, N 03488
e

FREE Informabon! Muli-Level Maliceder Sales. Ground
Floor Opporunity. NMD, ine., 5008 Capital Or., Benicia, Ca
84510

PLANG Tuning learmed quickly &t homel Fres nfgemation,
School, Bax 1014, Jupiler, Flarida 33458
1 Lamiom Luggaga L ames i
Home. Huge Nabomwide Demand. Fil Mail Croars. YWe Supply
Malerais, ineructions . B Free ceimits, Custom
Case, 8087 De Soio Aore , Dopl C20-18, Woodland Hills, CA
B1M65.
TGOLD FOIL FRINTIRG FOR PROFIT. Fersonalzs busk
S CArTE, pancits, matches. Free Deteils. Gold Magic, PO
24586 (GC), Tempa, FL 33623,

T TRAKE Catalog Uroers. We drop-ship 2500 besl-aalling spe-
cially products. Lowas! bolcw wholnsale prices immadats
dedvvary, Speciacular home Dusiness . Frog Book,
ST, 8081 D Sobo Ave, Dept 20-15, Woodiand Hills, CA
B1365.

THAKE WONEY WOUUWCORKING - Easy profis making
unygual gifts, rovaltiss. Fres detalls. YWiliams, 339 Tius, Glen
Cova, NY 11542

T BUWMFER STICKER PHNTING DEVICE. Cheap, Simpha,
Portable, Froe Datails, Bumper, POB 22791 (GC), Tampa, FL
]

T BETNDEPERDENT T Taks Catnkog oriors—Sand $16.00
(Returdabie)—Camplets Ke—{4-Volume Business Plan, Gi-

important traits. Freg information, TAHEMmhn.Dm I‘Il-
3, 2408 Riverion Hd.ncﬂmmm. M CBOTT

Y

AZnd, mmmt

ol iema. Inexpensive, pm-
fessiona kis. Free Detmts. ~“T-Prnter,” POE 3880 (GC),
Tampn, FL X623,
T MAKE 215 3 Tenea Youw Lost on Hundreds o Products. Gill
Aems, Moveles. Toys, 2500 Ciners. 52.00 Bongs Geant Cal-
alog. Ashundabie on First Order, Unigue Emeprises, P, 1,
1023 Wars Ava., Forest Padk, [Hince 80130

SUDTRES,

Wwil Frea
Posiage! informiahcn? Aush stumped srvsiops| Focdmaster-
CPM, Buamit Mills, MY 12027,

THECONE REAL ESTATE TNGPECTOR - 100,00 HOUR-
LY Potontial, Be Boss. PartFuil Time. Homa Crperation Elim-
naded Imvestment. Simplifed instngchon. Forma, Assstance,
Frow inforrmation. Bon s00, Armokd, MO 030 10

0 Morih Workng 10 Howrs Wesk, 5o
can You. Detay, sampls, $2.00, Coloex Comporstion, Box
BIFPRP), Olahoma Caty, OK 73148

TTRADE ST .00 Voar by Maiinider Fisiped oiners maks
maney! Detals. 25¢, Tarrey, Box S1EYY, Yosllunti, Michigan
4ma?.

“BELL COING BY MAIL Proliabie Home Busness. No
Expaiance MNocessary! Frew Dotails. Hadwich House, Box
2011, Momeney, CA 930425011,

T BCHAF Plastic avaiable Tree everywhars! Dperals your
ety profitabia recycling camar . Detads: Plastc Aecyciars, Box
241-A, Harniton, OH 45012

how. Free detais. West-18, 13175 Pagsart, San Dgo, CA
82129

From 539 Pair, Many Coor-Dosgns.

{Dmddors Weloane) Send Ordersinguaes To: Pagqueits, 1384
5 DuPont Hwy., Dovar, DE 18801,

" HOMIE Dusinesa. T ke CEABIG LYODTS FOr Suniul Equp-

rapert. E3000 Monthly. Mo Frachoss., Siock ivestmen] Or

L MNopded. Protecied Termonss Still Avalabis. Free

Fapot. IPE, Boa 18586, Indne, CA 92713

1 m T year

'IIE-IHDH‘IIIIMEI Lmﬂw ms Jachon

Consumar Sevices, B3P, Deangeburg, NY 10982

Ling
Lists  Hundreds of Proflable Buwieess Opportunitiss,
Mangleld's, 2538161 Alicia, Hilly, CA GPBE3

Ty ereall, .
for instruction and supplers. ORA, 533 Sufter. #1126, San
Francieco, CA S4102

T ROGLOAGER Courst imom. GRCraTs SIATIng NOme maionser
Business. Specialties. Box T208A, Dayton, Onio 45407

THETHHE RUNE TREPECTOR. Hegh samings possibes.
Part of full fime. Simplilad instructions. Delsbs rea, Soof,
Saiite PWES, 234 Broad, Millord, Comneciiout 06860

150 Money Making Reports With . Markeiing
Program, morm - just $3.00¢ Details Frea! Woll, HEI:MIM.
Plingporaced, M) 07458,
e Faveals Secrets. Detals.

Migwond, Phil, 3308 Nultron Woods, Midiothisn, WA 23113
WHAT [a Four ol In Lia? es Vou Making All 1He Moy
You Want? Are You Limfad in Yowr Job, Your income? 18 Yowr
Lie Exciting ? Want To Own Yiour Own Business, Be indepsn-
dent? Wanl Recognibon, Enrched Fulfillment? For Raphy
Send $5 SASE To. Markes Entamesss, 4508 Harvard,

T I500 Weaksy Proasibin LAl Ve Shinw You
How. Send 52 00, Thomas, Bax 750, Forl Mill, 5C 28716
-trma cash

refundable o fral orded. B, R Gl'tWﬂl‘ld 1708

Rd., Dea Moirss, lowa 503714

mwmam
Ernpire Schaol, Box 193, Rociodlle, (M 47872

{Continusd on next pege)
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BUSINESS OPPORTUNITIES

QUICK Plsasant Mail Order Star-up instrectons. $3.00.
Indenmative Repors, Box 206C, Spancer, NY 14883

POLY GLOSS POLYMER AUTO POLISH Panfull Wme
FREE DETALE. Bara Chemical PWC, 6851 Norh I
Avsiled, Phoenia. Arizond BEO1S

SAVE ON POSTAGE 20 UNCAMCELED POSTAGE
BTAMPS .13 EACH. SEND S500 FOR MAMES AND
ADDRESSES OF SUPPLIERS. HICKS MAJ ORDER, BOY
B125-Ph, MOBILE, AL 38689

QUARANTEED 400" PROFITS—Salling 51994 Siant
Scraen Television Projcior Kits, infiormation FREE]— Jakla:
TV, Box 3066-P32. Sermunate, Fla, 33843

$5.000 Frog of Inerest Busness Finencng! Mever Ragay.
Everyona Eligiie. Frew Information— Amencan, $M270-F11
Randall, Sent Chared, oo 80174

MAKE 31000+ Second kncome Monthly, Spare Time
Bookiet Show You How To Start. Run Dating Sarvice Withou!
Esparence. Talent At Yowr MHomae. Asyone, Ay Age Can
£3.00 Ppd. edaon, 1500 €. Warren, 5P 4118, Sama Ana. Ca,
8ZT0s,

EASY Hobby pays cash — no Inwastment! plan,
200 postpand — Andrews Fessanch, F16F Stale Tower
Buildng. Syracuse, Mew York 13202

MAKE Two Way Mrrors 81 home. Yery proliable. §5.00
Cwiats srmaied. Scosmsc, Femdale Fd, Exster, EXJOBW
England

BEAT mnfation weh Momeymaking Gusde! Detads. Kaloko,
Box 25983-PM2. Honoiulu, HI 56824

FORTUNES TO BE MADE From Federal Law. Gat Fyll
Dwiaits For §1. Send Sef Acoressed Bizmped Emmilope.
BOS, 2109 wiash, Monahans, Texas TOTS

GOLD FOIL PRINTING FOR PROFIT. Parsonalive buss-
figsa cangs, pancils. matches. Fae Details. Gold Magic, POB
24086 (3G], Tampa. FL 33823

£2.000 MONTHLY Possble seling inlormaton by mail.
Dwtails Frea Statm Shop, 1-2 Sutheriend, Stockdale, FA
15483

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VERTISING, Bookie! showa you how 30 54881 your own busl-
nass with Classited Agvermimng OWLY 51.00 FOR BOOK-
LET — [§2.00 coupon mfuncable with Frst ordae), HLE
KAPPEL, POPULAR MECHANICE, DEPT. P, 224 WEST
ETTH B7., NEW YORK, NY 1001%

"898 LUTTLE KNOWN BUSINESSES". New Marusoript
Graat Ideas! $3.00. MOONLIGHTER, Box 120846, Adington,
Taxas T6012

YLET Yow Camer Mame You Rich™, Compleis Deimils
Serd 33 To. Camere, P.O. Box 387, Bear, Delawae
18701

STANT OVER 100 BUSINESSES AT HOME, PART TIME
FOR £10 OR LESS. SCHUMAN HOUSE, 680-B RAVENNA,
REYNOLDESURG, DHIO 43088

YOUR Owen Buamess! Spare Timea, Al Homa! Fres Intoma-
ton. Mo Pubhction, Box T478A3, Anatonda, Monlars
5971

BUALD PICHIC TABLES FOR PROFIT, . B owi
miisched somts. Flans $3.00. AGA_Box T177T Pocaque, Sante
Fa, NM BT501

HAYE YO ORDERED YDUR COPY OF THE REFORT
THAT CAN BAXE YOU 51000 EVERY WEEK BY WRITING
RESUMEST OMLY $500 FOR COMPLETE
MISTRUCTIONS —START IMMEDIATEL Y11 FROM: WATT
ASSOCIATES, D-708, C.P. 1383, PLACE BOMAYENTURE,
MONTREAL, CAMADA HEA TH3

MAILORDER Book, Busyess Wholssale Drop-ship Free
Morse Publcetions. Bax 1415942, Araconda
Moniang 59711

BUSIMESS WITHOUT CAPITALT UNBEATABLE OF-
PORTUNITY. Mallshop, Box 14843, Porland, OR #7214

MAKE 52,000 MONTHLY. Spare tme LUnmigue proven
wrimprises. Mo seling. Mo capial 1o stad. Free brchure
Kashbuilder, Box 112216k, Indianspolis, indiana 46225

DOUBLE YOUR INCOME. Distributing 2500 Baal-Ssiing

Products.  Free Making  Brochure
dohnsonco, 190 Ted Avenue, 161307, Doprpark, Mew Yoo
nra

HUMNDREDS WEEKLEY POSSIBLE! MAILING PRO-
GRAM. Nabonwice, Box 5608, Columiva, 5C 20250

SELF Made Millonasm Explains Uit Free Action System
To: Weatth Gamut, Box 18328, Inciependence, MO 84055

MOMNEYMAKING OPPORTUNITIES

SPARE TIME CASH. Sell Famous Hanover Shoss. Sam-
i, Sales kit free. Mo expaience nesded, No age hmil. g
Commissions. Hanower Shoe, Dapl 3224, Hanower, PA
1

HOW TO GET FIGH! in the 1980 5| Free Detads! Bonkate
Enterprizgs, P.O. Box 1023, Staton 0, Toronts, Canads M4AT
P2

HOW TO INCREASE TOUR INCOME, 107 prowan tps.
Cwrtaits Fread 7-F Hilicrest, Mount WVeenon, 11, 528964

SAYE 52 000.00 on new car, $10.000.00 in the bank. Fres
informabon, Gend SASE. 5—0. Boa 593 Opp. Ala 36467

WE BUY NEWGPAPER CLUPPINGS of Wedding An
nouncamends ior §1.00 each Ihstructons §1.00 Chppings,
Bos 431-PM, Galaswiie, Toxas PR30

BUMPER BTICKER PRINTING DEVICE. Cheap, Simgle,
Povtabie. Free detpils. Bumper, OB 22781 (GG), Tampa, FL
X622

UMEMPLOYED? 50 Inatant Moray Flans
5200, Johnson, TI27 Keos, Bslimora, MO, 21207

GET RICH! Proven Technguees Show How. Iinformabon,
£1.50: [Owsinbutoes  [Mec-3) 102 Lncoin,  Regina,
Saskaichawan, Canatda, 545670

3500 & Ween slating &l home. in High Protil Chemical
Degreaser. Compiate dataisd instructions Fomula $4.00
Jeima South, BE3E Dundalk, Sprng, Texad TT37E

FITE00 YWeakly Corecting Pupils’ Lessons! Samphes,
5125 CasSe's, 234 LP Fifth, New York City 10004

Raport

PETS- BIRDS, Eﬂl, HAMSTERS,

UNUSUAL Aguanm Fish, Fiters. Catalog 50¢ (refund-
able). 313-827-2877. Apuadiscount, 3356 MK, Oviomvills,
Mictayan &BAE2

“GIVE YOUR CAT THE KEY TO THE DOOR". A unique
magnebcally operaied cal lap wihich locks and afiows your ool
"oty 40 come and go &8 & loeg. Free delnds, Antel, Dept 100,
Z3B Sacond Ave, Seatlle, Wash, Bd131.

EARTHWORMS, LIVE BAIT

FREE Litgrature. Faiss Fighworms, Cnckets. Fad Wiggiees
— 1000 — 38,95 5000 — #4250 Postpaid with Frea Book
on How ared Whend 10 Sell Caver Fishworns, Plaina,
GA. 31780

OF INTEREST TG ALL

VALUABLES PROTECTION 514.85. Underground 5ioe:
age Cyindar, nformation Free. Whoshouse, Box 4401, South
Band, indinna 45634

HOTTEST MEW COLLECTIBLE - RARE GEME! Details
Froal Tayior's, 113PM Mamin, Ingian Harbor Beach, Fionds
Era

Inormation: Barry Pubdications, 477 E2nd Sireed, Brooklyn,
WY 11208

FREE BODHLET: “Protect your Mome, Car and Famiby™.
wrile TODAY! AV], Box 264, Bultalo, NY 14215,

CRIMINOLOGIST shows how o REALLY REDUCE
CAMME. Free cetzils. PO Boxw 2327 Phisdeiphia, PA
1803

FREE REPORT! Survival in country iving| WEALTHTIME,
1900 Boaverion, Sulte SP3, Knoorville, TH 37919

“SURYIVALIST'S Boos Cateiog™ Fush $1.00. Ken Hale,
1202), McOonald, OH 4443703655

WANT CREDITT Masler Charge. Visa Yours With Mo Credit
Investigation GUARANTEED Fast, Easy, Legal. Ofhar Cresdit
Secrety Aevesied. Free Detass. Manin Allen, Deg1 P11, PO
Box 438, Wikmwfie, [Hinois BO0GH

BUMPER STICKER EDITORIALS "5.0.5.5 PLEASE
HELP SAVE DUR SOCIAL SECURITY™, Send $2.00 phs
long SASE, Drury, TE2 CHf, Lander, WY B2520

FREE MiilonS, Firsl Milkons Frpe, plus big charcs sl more
cash. Write: Millipng, Dapl. PMW, Box 1008, Stabon O, Tommio
Chanaca M4T 2P2.

$175.00 Weekdy Corecting Puplis’ Lessons' Samples.
51,25 Castio's, 234 LP Filth, Npw ook City 10000

GOLD Coin: $50. Siver Neckiscs: 525 Mation, PR,
Fairfipkl, 1L 82837
SAVE 25% Discoun on definctive gifts Wite: B0

Progucts, 10744 Jetlecson Bhed., Ste. 8127, Cutver Caty, CA
BOZM

INCREDIBLE WEALTW 3are’ Goverrymen
Inrwgmment, Bax 1061, Dunedin, FL 33528

WM at Blacksck, Craps. Fres indo. GUAMD, Box 529, Dep
Pl Mukifeo, WA BE2TS

15508

TELEPHOME WORK EXPLAIMED E sy Mo rade Bnd urider-
stard ook axpiairing whal the phone man mows. Thiky day
anary back guarames. Gend $10. To: Pocss Craftsman, 768
Pala Croie, Kahuhul, Hawaii 95732

GET THE HELP You Mead To Make it Big In Maid Order!
FPosiage Stamp Fov Exctng Dedads. Witkon's, 731 Osage 51,
Salra, K5 67401

FREE REPORATS You cen esll! |Detadsp.

Dap.

Ensseen
TE. AT Andencd, Pristurgh. Penna
15810

BAKE $30 HOUR Al Home Sandblasiing Desigrs in Glass.
Detnds: Etching, Box 445, Strawnore, CA BIZET

MAKE WOMEY AT HOME wriing shor filers. Become a
professionsl wibsd. Ten EBeacoh oburse [maches how. B85,
CA resenis 5% tan. 5 & 5 Enerprges, 147 P Lawnel O,
Bou 1474, Haylor, CA. 96041

MOOMLIGHTIMG manual. E&m axtia indorme. Free dotaily

Lumt Puthcabors, PO Bax 35275-PM, Cieveland, Ohio
44135

MAKE MOMEY wih yow Camers Ged $8 a picture Mo
axpatience nesded. Insiruclions. Satislacton Guarantesd. §2
Posipad, OADER HOW, Cherr's, RS, Canso. M5, Canada
BOH 1HO, No Canadhan Orders, LS, Shepped.

EARN $15.25 per hour within bed woekd Mo ginwmecks
BASE 1o Agams. Bor 8T90A, Tolsds. Do 43812

EARM MOMEY WRITING 'fars Brd shovt parsgraphs for
magazines delmis $200 A E Goods, 13 Orando Rd,,
Wallingfora, CT. (5492

DEPOSIT $100—Gwl Back $314. Divinamics, Box 1B87-
PM, Covina, Ca. 91722

1500% RETURM O vsstmant Guataried Details Fred.
Famps: Appreciated. RAF Cniz. Boa 462, Ananbe Banch.
Flonda 32233

GET RICHI Secret law smashas debls — bngs Cash.
Credit! FREEreport! Wealhkx-WHA-3, Blings. NY 12510

FAMTASTIC sarmings maitng from homal® Ciier Rush

Ermvniops. impenal, P-8 X17410, Fon

Laiderdabs, FL XT38

SPARE time iomrune in Vi Repair, Hoge demand creates
sxcaphonal prolite. W supply evenything, Dedads fee. VIF.
2082 Momtrose, Chicago, G618

FREE! & monthly issyes of Cpporunidy Moagazine. Learn tha
BaChd 10 SArming exlrs chsh, sles full of profiabie Luccwss
stores. FREE. Whrite: Opporunty. Dapl. 721, & N, Michigan,
Chaago, 60602

e '

HOW TO MAKE MOMEY THROUGH CLASEIFIED AD-
VERTISING. Bochlal shows woi how 10 BEar yous own busi-
noss with Classifed Adverisng OMLY $1.00 FOR BOOK-
LET—{£2.00 coupon rofundable seh el order), ' E
KAPPEL, POPULAR DEPT, P, 234 WEST
SETTH ST.. MEW YORK, NY 10118

MONEY REMODELING HOUSES! How To Booklets, Fin-
tsh Dnywall. Cut Cost Buiking Yow HOWse, Insulae Windows.
5300 Eacn. FREE mnstructions!! Vaco, Box 403A-PRMOI,
dudon, WA, 24054

HOW TD MAKE MOMEY THROUGH CLASSIFIED AD-
VERTISING. Booddel shewd yos o 15 slart youd v Busi-
s with Ciasaified Advertsng. OMLY 51.00 FOR BOOK-
LET — (53.00 coupon retundabie with frel omoer). MLE.
KAPPEL. POPULAR WECHAMICS, DEFT. PMWCI, T4
WEST S§TTH 8T, HEW YORK, NY 10019

RABRBITS-CHINCHILLAS-FUR
BEARING AMIMALS

AMATIMG Profes! §10,000 Yeary Ramsing Rabits for Wool
and Brpsding, Dwtails—52,00 Amancan Angors. Male 12,
Morians S9530

F500-51000 Month Fhan raising Fabbits lor us. Froe dotalls,
White's Fabbitry. P, Hudsan, Ohio 442308,

RAISE RABBITS SUCCESSFULLY 58 Page Bookint Tells
Howa. 50¢. Armericen Fabbd Assn, HY, PO Box 426,
Blommingion. INnois 61701

HEED CREDITT Got & Visa, Master Charge Cand, ., with
na ol chaci. Gumnartsed? B's simpée, legal. Plus other cred-
R secrsts Free detady! Send SASE. b inflaton Feports,
PMB, P.O. Box 60148, Los Angeles, Ca. 80060 s

IF YOU'RE Fealing Gues ‘Cause Your Greanbecks Are Few
. . . STRETCH 'EM. Wme: Frea Detals” Wilowood
Ermtorprses. 232 COuarbermaster Rd., Spartanburg, 5.C.
T80

MATCH Gun Lights your Barbecus. Fireglacs, sic. trom 30
i Away! Daly 33 68 plus 50 PostmgeHanding. Gun, 2830
GaMey, San Pedro. CA BOTIM

GUARANTEED, RECEIVE A MAETERCARD, ViSA EVEN
IF YOU HAVE BAD OR MO CREDIT, LEGAL, SIMPLE: FOR
FREE BROCHURE, SEND S.A5.E TO: CENTURY
FINAMCIAL, DEFT PM, BOX 50086, DALLAS, TEXAS
TS50

REGISTER FAMILY Hardscme 64 page genaakogy manual
Satsfacton Guarantesd. 51365 “FAMILY EDITION" Ader
Publishing, P.0, Box MI302, Starwood, Washingion B892

MEW Liastyls, Common Sense Phiosophy §5. Andenaon,

POPULAR MECHAMICS FILE BOXES — kpep magagings
+ bocksheibess onderly. Holds 8 years magazines. FREE sail-
mihasive labels (yra.: 1975 - 1864] wih every onder. 1 bax
§295 — 3 or more $2.50 ea Popular Mechanics, Degt
PMCY, Bax 1074, Radic City Sta., New York, NY 10101

HOW TO MAKE MONEY THROUGH CLASSIFIED AD-
VEATISING. Bookiet shows you how 10 Start your own busi-
ness wah Clessilind Advortaang. ONLY §1.00 FOR BOOK-
LET — (3200 coupon refundabée with firsl onde), MLE
KAPPEL, POPULAR MECHAMNICS, DEPT. P, 22 WEBT
S7TTH 7., NEW YORK, NY 10019

GOVERNMENT SURPLUS

SURPLUS Jowps, Cars, and Trucks avadabin. Masy sell o
unclr S200. Calf 312-T42-1143 Ext. T123 kir ind. o hom 1o
PufChbts.

1882 SR Affrry, Nirvy Stors 64 fages fuatialed CAiRleg
Sord §2.00. Fluvel, 3037 M. Clark 51 Depl. J-3. Chicage. IL
EOBAT,

{Continuad on next page}



GOVERNMENT SURPLUS
from

+E-E-P-8, C-A-R-6 FROM §35.001 - TOOL000 TEMST -

GOVEAMMENT SURPLUS - MOST COMPREMEMEIVE
DIRECTORY AVAILABLE TELLS HOW, WHERE TO BUY -
YOUR AREA - 52 - MOMEYBACK GUARANTEE -
“BURPLUS INFORMATION SERVICES” BOX J0T0-83,
SANTA DARBARA, CALIFORMIA §3705,

OGOVERMMENT SURPLUS | _ Mithons ol tems (inciuding
Jowps) . . Jow a8 ¢ on dolar! vlos! compiete Cireciory avasl-
able — $23.00 1mmiu1l-ld1- DEPOSAL, Box 19107-AC,
WASHINGTON, DC 200368

GOVERMMENT LAMDS FROM 57.50 ACAE! Momesdes,
tarming, vacalionmg, mesEment| Langd Buyed's Guide” plus.
Aglorichl  Ugtngs - 5200 Lands, Box  YMOT-AC
Washingion. DC 20008

“GOVERMMENT SURPLUS" JEEPS 517001 Buy Dwect -
Your Area. 900,000 tems! Lages! OFFICIAL Directory
bnchuging Government QL LOTTERY Raport. $2.00 | Guarsn-
hoed). DOVERMMENT Reprinty, Department AJ, 4820
Wisconain Mortressl, WASHINGTOM, D.C_ 20018

LOAME BY MAIL

SLEEPLESS MIGHTS causs IRRITASILITY and FATIGUE
Festtul seep guanariead, bopills. Mo gimmicks. Send 53,00
i Siumnbe, PR, Bon 1108, Ridgecnpsl, Ca. 3858

DIVORCET Dont Losel Lterstuw, ARomeys. MEW'S
RIGHTE ASSOCIATION, VE98, Forest Laxs. MN S5025-
Ligl o]

HEVER BE BROKE AGAMN I 181 you how' Easy? Guaran-
imed. Sand §$1 plus Sass bo: DAVEMMG, Highbrook R, Bas
Harbor, ME. 04508

BE SUCCESSFUL: Frea mysbcal catsiog fells how, Send
§2.00 (mrmaifing). Peters, Box 1562, Manila. Phitgpenes

BUGGER Protecton For Wils, Flances, Mother or Daugh-
e Hard Held Screarmed Fies sockei or purse. Send $100 To:
Fuchemerk incusiries. P. 0. Bou 147, Fanwood, Now Jamay
[ike-s]

HEARING AIDS

HUGE SAYVINGS. Elrenats dealsr mark-ups. Free Trial
Bafieries Wholesalw, Termns armanged. Lioyds-Plac, Roodond,
Ibviiag. 61 104

FREE HEARING AID CATALOG - Save "2 by maill Writa:
“MoneySavers”, $530-Ph. Langdon, Sepuveds, Casformia
#1343 WOT sold in Califormia.

SAVE Hall by Buywig Hearing Aids Direca, Monsh Trisl. Fea
Compary inc., Box 384, Bragepod, Omo 43812

VISA Or Mastercard withod Credit Chech. Requesi Card

Dwtails. Reardon Comparry, Dept. C. Box BE6T, Chattarooga,
TH 37412

REMAILING SERVICE

DEPENDABLE, Configentiy Rernals - , Postal
Shoppe, I60 East 900 South, Sa Lake Gy, L-'IHM111

UMLISTED ADCAESS. Dwcresl and confidential, Ramail
$1.00 Singm. Mal Forwprding Sereop, 8050 S bban,
Henuston, Taxss TTO25

FLORIDA REMAILY Ascaiving-Forwarding. Allen, &4
Autien Drive, Jacksarsills, Flrios 32210

TOBACGCO

MAKE Fipes, nlormation: Pimo, Inc., P32, Bax SB211,
Checago, |hnois. G658

LASER HAMDBOON with buming, cutiing, Fuby Feds,
COrs SCIENCE FAR PROJECTS comphite with Plans,
Books and Parts. Send $4.0010: Fameo, Depl. P, Box 1902,
Pochaster, M 3667

LABORATORY Cromcats, Glassware — Apparafus, Cat-
alogue §1.00. Delune Scisntific, 034 5. 13 Streat. Manhowoe,
‘Wiaconsin 54230

BOAROW BY MAILI 51000 - $25.000 Bea owdil?
Pafused slapwhere? Wmp Worldwide, Box 27191-PMT,
Aflanta, GA. 30317

QUICK SCashi Signature Logns! Wrme: Eke. Box $54-P,
Lynbroni, Mew York 11563,

MORTGAGE PROBLEMS? Book will help you onap your
home withouw! bormowing. Satistacton guarsntesd. Push
$4.00. Waestern Aessarch Box 42760, FL Mugu, CA B3042

BOAROW By Maf! Froe Details! MBG-PMIED, Box 2208,
Sancuaiy, OH $4870

QUICK. MAILOANS] Froe appication reshed! Lenco, Box
T2i-81 5, Mohlineslle, Omegon 57128

CONFIDENTIAL MAIL and PHONE Cally Recerved and
Forwanded Daoly. Central, Boo 308PM, Claymom, DE 16703

INTERNATIOMAL Dorscton ol Rematers $10.00. 1HFA,
Bor 1536M, Hilg, HI BT20-0032

HAYE & CAMADIAN ADDAESS -Muil Sorwarded daity, For
irformalcn Write: JAT, 155 Devonshire Sesous, London,
Omavia, Canada NBC 2HB

FAMSAS CITY REMAILS. Conlidential Fecaiving—Far-
BEMNT

BERKSHIRE REMAILE. Dincreed and Confidentml. Cusiom
Service, Box 1468, Paisheld, Massachusetts 01201

TREABURE of penuna surpius optical parts and nsiry-
mearis. Send £3 for calmlogue. TR Inc., P.O. Box 85, Moosrs,
HY 12058

FORMULAS, PLANE, ETC.

HEMLEY'S 20TH CENTURY BOON of 10,000 Racpes,
Formuias. and proosds for almost evendheng used in the
homb, larm, wonshoD, indusiry. Saustachon gusranbeed,
San §15 00 (o hde Inc., 143 Hughey Strest. Mashua, M.
DA0E0

ANY Fornua §10.00. Cateiog - Treatss §1.00, Baifort, Box
568, Chucage, GOS0

SPECIAL SERVICES

BORROW FROM HOME] Arvy amdurd, ey wortfwhilo pur.
m.mnmmmmw.mmm
subsiantal weome 8 4 Monsy Ageat. Mo Expanence —
Hurs. Netonal ww“mnym Mo
Girnmicics! Froe Delads: DFC. Dept 10-C-3, 1145 Rasenir
Avorius, Crangion, Riode lsland 02920

BORROW 522,000 “overnighL. " Ay Purpose. Keep Indell-
ribgly| Frag Foport! Sucoess Research, Bowx ZR0TL-A0.
Inthanagoks, InGkans 45220

MISCELLANEOUS

THE ANTICHRIST: Wil you misiaks himT Frog bookist:
Free Bdbie comespondence courss, Chasisdeiphians, Box
1758, Monrowa. CA 8016

PHOTO 1D, Seaed o plastic. Al slales. prownoss. 24-
hours. QUARANTEED. Send 3400 (2510.00), phow, nama,

IMFORMATION ©On asmyihing Ferguetn  Ressarch
Speciaiis, B)-1E5 Woodsiie, Woodsids, MNew York 11377

HOW TO MAKE MONEY THROUGH CLASSIFED AD-

MOMEY Probimma? Free Book descrives Loans, Cash
Gervmrnenaand Geara, Other bevmlits, svadabie o raiivadiials
Wt Assocustes. Box 98-Ad. Brooklyn, New Yo 11238

BORRDW 530,000 wihout marss!! All abgitis. Fngay 4my-
fima. Frog details. inkahouse, Box 1004-PLE, Mew York, MY
10003,

BORROW §1,000—55000,000. Dificu® ibans srranged.
Parsonal, busiresa, wanbre capital  RESEARCH
UMLIMITED, #300, Dayton, Washingion 88328,

ARAH BUSINESSMEN Have Money 1o Buy & invast Top

Findars Faes Paid. in. MiddeEasi Assoc., JEFPM, BF
Flaxrman, Hunlingion Baach, CA B2846

BOAROW $125,000 EVEN IF REFUSED ELSEWHERE!
Mo gimmicka (FG, Boa 1146-PM3, Lawrencaville, Gecigia
20245,

BORROW Cash Fast! interes: Fros, For Detailn Serd
$1.25 P.O. Bon 3, Creasclt, L. 07626

BORROW try MUAILY S500.00- §50.000.00 Mo colistorat, Bag
cracit, Mg problem!!| Wte: GELCO Financial Services, Box
2938, Indanapols, (N 6234

BORRDW §25.000 Wimouwl Interest, Credil Cards, Box
BOGPM, Morwalk, Connecticut DEBSE-0E0E

PERSONAL

17187 Bawither, Deviroit, Machigan 48219

PHOTD IDENTWICATION CARDS | Caficates |
GUARANTEED! Sempies 25 . . . Bascco, Box 3467 -Fh-&2,
Prowidence, LI (o0g,

COLLEQGE STUDENTEI—improve your gradey —
Pasparch catlaiog — X0 pages = 10278 topcs—Aush $1.00
(Petundabiel) — Fessanch, Box 25818K, Los Angebes, S002%
[213) 477-B226.

ORMAMENTAL Iron Dasges. Book of 1600 basutbl prac-
fical designs lor relings. mivmng, ele. Fres LAsrature.
Cunningharm, Bow 20005, Sal Lake City. Litah 541200005 —
— [B8AT Soutn 2200 Wesi)

BETTER HEALTH

BALDMESS Sacrel Chiress Therapy, Frea Delmils:
Koreoki, AAZ, Summaeriend, BC, wOH 120

WATER Bactica, Chiorine, Remowed insignily Arywers,
Frae information Opportunity, Detp Kol
RAZ, Summedand, BUC. VoH-120

IPROVE YOUR HEALTHI Fingd oul how o s with sirsss.
Cedher noww! Serd §2.- Bran Mendrickson, ALD, 2, Box 569, New
Ainggaid, FA 17860

ml..unn- WATER. Seen on B0 Mimutes, Seng Sefl-

Addresssd Stamped Envelopa: RBA, G406 Batman, IM,
Mirneagols, MM 55434

FOR THE HOME

GUALITY GaFTS— DeSCOUNTS"— Free Catakg—
;‘dﬁlﬁm— Tra-Kol's A-&, T Shalicross Pace, Middhetosn,
16709

TELEPHOME SUPERMARKET! All Phones arc Accessn-
nog. iriak Yournel & Saeue 355 - FREE CATALDG. The
Proce Cofmgady, Dept. 301, 1472 Oddstad Drive, Redwood
Cry. CA #2083

CUSTOM Lconse Plabes—your inftinti—cal name, o,
durabie paste chrome frame— 15 colors vailsble $13.50
dadiversd, Mghacro's, 3708 Onoie Lana, Poling Meadows,
Iiiregrig SOO0E

TYPEWRITERS, Cars, Tools, Temis, much more. Givge

Eway pricas. Compiste buying intovmation £2.00. (usranosd.
P Enterprses, 152 Mandon, ackstons. MA O 504

MEWEST EOG PEELER $12.00—Wrils. Manrahan
Products, THeS 20th Awe.. Kanosha, YW 53140

HOME VYalw. know yours, forms. instructons 55.75,
Appramal Assocaaies. Box 2460, Missouka, MT, 50808

SUSPEMDED SEATING — Featuring Freedom and Com-
et of Hanging Cnaurs, Toys. Brochure — Brandywing
Desigra, Box 2555V, Saoux City, 14 51108

POPULAR MECHANICE COMPLETE APPLIANCE RE-
PAIR MANUAL 320 pge. Book provides aasy-io-ilow, non-
Tschnical (8x1 and pectunes showing how 1o rega vwisally army
smad or largs household appliance from a hot comir to & gas
hamace. Can sve hundreds of dollers! Price 5895, Send
ortiers b0 Populer Machanics, Depl. PMGC, Bax 1575, Fadio
Caty Sta, Mew York, N.Y. 100010

COLLEQGE DEGREES BY SPECIAL EVALUATION of
EXISTING Crediis & Job Experience. Fast (614) 863-1T9
Wirtta: Bo 13151-T3, Columbus, Ofio 43213,

FINANCE YOUR DREAMS with Governmaent and Founds-
tion Gramnis. Details $1.00. TOUPMIA, £32 PCH, Hermass
Baach, Califormss 90254

COLLEQE DEGREES BY MAIL. Rerowned Linversibas
offer hily-pocredited Bacheiors, asters. PH.O's . . . Free
revealing detals. Counseling, Box ¥ T-MP-3, Tﬂﬁ
Cabomin S2680,

218  POPULAR MECHANICS

“BIBLICAL" LITERATURZ GuLD. 11613 N 318 De,
Prigenin, A BS029, (Donation Appreciaied]

WANTED MISCELLANEOUS

BUYING: Carbids, Moly, Stels, Tartalum, Tungsten
Walker Metallwgical, Consumes. 14300 lison, Detroit, Mich
AE238. 1-313-401-4700

REPAIRS AND SERVIGING

POPULAR MECHAMICE COMPLETE CAR REPAIR MAN-
UAL 36 pages Simpifed sule repar bor the Saburdsy
Machamc, Down 1o sarth ead and ihastrations. This bookt siss
ety whaal ot Can Do hasndisd and wivis 5 haad for The repair
shop. Prce $8.95. Send onders 3. Popular Mechanics, Dept.
PMC], Box 1575, Fadio Gity Sta. Mow Yok, N.Y. 10101

HIGHEST PRICEE PAD FOR OLD PAINTINGS.
Armbhusies. 1318 Fargo, Chicego, Mnoes SE2E

GOLD, Sitver, Plahmm, Mercury, Taniaium wantad, Dnes
mnsayed. Free crculer. Wholssals Termiral, PO, Box 191,
MNonsood, WA 02062

GARDENING & LAWN CARE

COMPOST Bin. Frewood Shed, Woodbox, Phans $5.00.
Hamgshire, Plainwoods Fosd, Foster, Al 02025

(Continued on next page)




Popular Mechanics

DEADLINE FOR ADS: mwwmwmnwmmmﬂnznﬂmmmwmlmln

which the ad is 10 appear. See Head of Classified

HnwmommwomHmmmrmmmummmmumumummwwmmadim
inftial or number used counts &5 1 word: H.E Kappel, 224 West 57th Street, New York, Mew York 10019: 8 WORDS.
Zip codes are not counted. Phane #; 2 Worda, Symbaols used as keys are charged

aach: New Brunswick, New Jamsay: 2 words. Abbreviations such a2 COD, FOS, RPM., USA, PO, 5x7.
{8mm are counted as 1 wond. IFGBGNMWMMHBWM&]WHMDH!IMMWWMM
wiill ber used as ourl authorty Tor spalling, compound wards, Hyphénations, abbreviabons, aic. Pleass make chacks

foe, Caty Or State count as 1 word

224 West 57th Street, New York, N.Y. 10019  Order
m«mmﬁ%ynm Form

Only $52.50 for 10 word minimun

§5.25 each additional word

BOLD FACE CAPS add
$1 per word

(Firat Wiord: Mo Chargs For Bold Fece)

payabis 1o POPULAR MECHANICE.
Remittance of § is anclased to cover mnsertions{s) in the Esue{g). Classification
1 2 3 i
¥ & T []
L] L] 1 12
13 T 18 i
17 EE ] 1] 0
T 1] FZ] 24
o T i FT]
7] 30 ET] B == - -
YOUR NAME STEAESE PR PHONE:
FIRM (MAME IN AD) = r—) S S
YOUR ADDRESS
CITY STATE ZIP
DATE: YOUR SIGNATURE

{PLEASE PRINT OR TYPE COPY & FOR ADDITONAL WORDS ATTACH SEPARATE SHEET)

GARDENING & LAWN CARE
froam
HEW: Morg YVegaiabies from Small Low Coat. Organic Won-
oo Garden. Toll Free Method 5500, ICS, Box 1890-M
Summarisid, NC 27358,

LEARN Ganderasng and Landscapng at home. Free Dooklel.
Lifotime Carser Scohools. Dept A-588, 2251 Bary Avenus,
Loa Angeies. Caltiorrva SO0G4

BAVE MOMEY! Experances the satisfachon of growing youwr
it wogmtabion. Easy 10 foliw advice, Send 5275, lor Veg:
stnbie Garderng lor Baginners, b Paul Fzze. PO Box
1180PM, Gresham, OR 37030,

THRILL family and tnpnds. 4 stand mopes. $4.00 now!
Hawaiizn Island Resources. Box 1079, Maxaweo, Hewml
PETER

SARMA, CROATION FAYORITE MEAL, Racips £3.00.
Bec-Tec, 707 Alabama, Leagos City. Teass 77573

FUDGE! Ratined Candymakes B Recipes, $3.00, Langs
SASE. Dwpt, Twa, Box 806, Wallnglond, CT, 06482

TAMNGY! French Cressing §1.00 SASE. Dept Ore, Box BOE,
Walingtorg, CT 06437

LIGUEUAS Make tham Youmsell. Five Favorle Facipes,

Earia $£3.95 Liguews. Route 1, Hannibal, Menw
ok 13074

WOLE PROBLEMST Choker Loop™ rap lor safe, sitec-
Bvd, humsns sradicabon Hand Esembled, indiviculity eal-
wd Emsy operation. §12 85, Free brochures. Mol Conirol-Pa.
P.Q, Box 1155, Kalarnazroo, Wi 45005

LAY Care Tipa - Fact iiled brochure §2.00 bo: Dusos Mo,
TO1 hing Ad,, Philsdwiphia, PA. 180128

BULLD A WINDOW OREEMHOUSE—Conventing @ win-
o i your home 10 8 Min-greaniouss amounts 1o it mon
than ataching & haa-H placighiss enciomine fo the outside,
The besauity 8 that you don ' 50 & fhing (0 the window other than
it pCrwwayed 1o the irame—ihe wandow TlEys imact No
Srifts I witider, o need ke cauling. For plans send 5298 oc
Popular Mechanics, Depl. FIAC3, Box 1014, Radic City S1a.,
M ek, WY, 1000

FLOWERS, PLANTS & NURSERY
SUPPLIES

GROW Ginseng. Yery Profitahie. Have Sesds, Roats, Gold-
epgal, Full inigrmation, K. Colna, Yicla, LA 52350

DECK o PATIO Plarer Box. Pans $3.00. Easy Pafterna,
121 Maple 51, Spartm, TH. 38583

RECIPES, COOKING, ETC.

DOwH EAST FAVORITES 10 Recipes. 52 00 SASE: Sus,
‘Box 85, East Wirthrop, Maine 04343

TIRED OF PLAIN HAMBURGERS. waks Up Your Tasts
Buds. Chvar 50 Mew and Ol Recgas. $4.00. J-J Assorciaies,
Box 275, Remangion, iN 47977

PULA DOUGH BAUCES Feapes. Retired Pizzena Owmer
will firw share sadrats, BOMNUE Saroiwich Sauce Racipes.
$2.00 mnd SASE. Dieiro s 581 Brownswille R, Pittsburgh,
PA 15238

WINEMAKING, BEERMAKING

WINEMAKING-BEERMAKING-GASOMOL. Free Supply
Cottlog  ¥Yeast Equipment Contrerdsf. Bow 68016-Pi
Inghanapois, Lnd, 45268

WINEMAKERS-Boedrmakars: Fres fiustniled calelog of
supplies. Semplas, Box 1Z2TEF, Minneapods, Mincesola
550120078

BEER-WINE, Why Buy? Maks il yourssil. Supplies. Cata-
kg, Jm Dandy Sales. Baox MNI7TTPM, Cncwrab, Ohio
45230

FREE BEERMANING BOOK Plus Catalog. Firws! Eguip-

mant, | Fuly Guaranissd 5P, Box TE4-M, Chapel
i, WG 27514
WINEMAKERS-BEEAMARERS— Fiee Colaiog—Fasl

Service— Lage Salection: Kraus, Box TESOL, Independencs,
Missou B4053.

MAKE BEER, Wine, Liquaurs Frea Catakng Baochvnsbs,
Bon 51PW. Candral Vilags, Mass. 02730

OFUGINAL Southern Saiad Dressing Min, $1.00, Hinnchs,
Box 204, Yakima, ‘Washington SBE0T

WINEMAKERS-BEERMAKERS Frosh Siocks. Fast Ser
wice, Froe Calwog. OrBren's, Bea 24 D, Wayna, IL 80184

BEERMAMIMG SUPPLIES —Ouality Selection, Fres Price
Ligl. Brew N Yoursal, Box 121, Frespod, IL 61033

BEERLOVERS! Biow Amavican end Eunppean Dot Com.
pinte kits, Equipimnent, Supplies. FREE cdelids. Duane impcrts
Inc., Departmant P, 2.0, Bas G-500, Hesbay, PA, 17033

BEER LOVERS — Brsw pour own, Delicicns| ineeparsive!
memw Box Z5063M, Larming, Machigan

FREE Ercyciopeda Winemang Beernaking Supobes,
Equipmant, Ingredients, Sscd 3100 shigping, haodling,
Vynoa, Bem PUIT408, Rochesier. NY 14615

WIMEMAKINGBEERMAKING Suppies. Equpment. Free
Catakg. Wire Hobly, P.O. Box G-104, Groenwood, MA
01880

WINEMAKEREBEERMAKERE!  Baginmry Advenced.
Frea Catslog. AMATING GRAPES 1131-A3 Scth 48th
Stresl. Phiadeighia, FA 19743

HEEAMAKERS! Froe Speciahsl CatalogMNewilstior.
Wilam s, Box JE1M, Oakdand, Callomia B4b04.

BEERMAKING, Winsmaking Supphes. Frow Price List. The
Graps Hope, Dept PM, 2808 Scuth Lyon, Sioun City, lowa
51106

“ALL ABOUT BEER 16-Page Newsapar ko Harmts-
wrs Supply iml. Gend §1. Fermentar's Cedar, 6838 Danety,
Ingignapols, IN 36320

BOONSHINE! Whiskey, Gin, Yodus, Homebrew Manual,
52,00, 5133 Fairtil, Philadeiphia, PA 181 20-315%

BURGLAR ALARMS & HOME
PROTECTION

FINEST Equiprment! Savel FREE CATALOGE AAS, 160-B
Ot Aged, Birminghem, Al 35209

ETOP BURGLARS for undar §5. Bookiel pives axtensive
dedads on home securily. Guaramesd] 4 ree security labais.
Mail 3 - Tolco, P.O. Box 201A, Lockpon, NY 146084,

AMATING SECURITY PROTECTION Agminsi Burglary,
Firp, Rape. Free Lisrmture. ABW, Box 6116P3, Cheago, L
BOGA0

MARCH 1982 218



Magazine Offers LIFETIME
Subscriptions for $7.95!!!

NEW YORK—Better Living, the nation's
leading service monthly—devoted to home,
garden, health, fitness, recreation, and per-
sonal finance—has stunned the publishing
world by announcing Lifetime Subscriptions
for just $7.95, an unprecedented bargain.

Lifetime Subscriptions last for the re-
mainder of a purchaser’s lifetime, Other pe-
riodicals charge $300 to $500 for such sub-
scriptions.

"This offer has been made possible,” a Bet-
ter Living spokesman said, "by todey's astro-
nomical interest rates.

"The interest alone on prepayment of a
$7.95 Lifetime Subscription now covers post-
age, our biggest cost in filling Better Living
Subscriptions. Thus we can offer these Life-
time Subscriptions so cheaply.

"Consistent with our policy of passing
along to subscribers economies we are able to
effect, and maintaining Better Living's posi-
tion as America's Number One Biggest Mag-
azine Bargain, we're offering Lifetime Sub-
scriptions at this GIVEAWAY price,

"This is one of the few instances we know
of where a consumer actually benefits from
today's stratospheric interest rates.

"We don't know how long we'll be able to
continue this $7.95 Lifetime offer. It all de-
pends on how long interest rates stay high.
Once they drop appreciably, this offer will
automatically be withdrawn."

HOW TO ORDER

Readers who wish to accept this unprece-
dented offer should send their name and ad-
dress with $7.95 icheck or money order, or
Visa or Master Charge number) to: Lifetime

ipti Dept. PM, Better Living, 251
W. 5Tth 8., New York, NY 10019,

Better Living, circulated nationally, is
America'’s most comprehensive service mag-
azine, covering home design and decor, food,
ﬂ.lhmg camping, the outdoors, travel, pho-
tography, gardening, cars, sports, boating,
beauty, crafts, hobbies, health fitness, prod-
uct ratings, and other consumer affairs, lei-
sure activities,

Typical of the kinds <f wallet-fattening,
useful articles in Better Living are:

Recesaion-Proof Jobs
Car "Econometers” Can Save Gas

The West Point Diet

A Consumer's Guide to Inflatable
Boats

How to Colleet SBocial Security from U8,
and Canada—SIMULTANEOQUSLY

Investments that Outpace Infiation
Trout Flies Fit to Be Tied

New Computerized Combination Locks
High-Yield Vegetable Gardening

How to Get & Job as a Forest Ranger
Fill'er Up—With Propane?

Ski Camping: Winter's Newest Sport
How to Build a Super Intrusion Alarm

Second Night Free: 1,000 Hotels, Motels
Offer an Incredible New Bonus

How to Travel and Get paid for It

Navy School: Photo Career Port
of Entry

[nterest In Electric Cars Is Surging
How to Exercise While Driving
Sidestepping the Hezards of Jogging
Fishermen Swarm to School

Ford Pins Hopes on Graphite Car
How {0 Stop Snoring

Night Glasses for Safer Driving

The Dollar-A-Day Diet: It Really Works
How to Belect How-Te Books
Silencing Apartment Noise

Bionic Bassing

What It Costs to Run Your Appliances
Buying & Boat as an Investment

Home Offices that Work

Lights INSIDE Your Camera

Growing Exotic Vegetahles from
Europe

House Remodeling: Adding an Energy-
Efficient Room ai the Top

Boat Camping
Canada, Where College Costa Half

How to Save $300 a Year on Utility
Bills

Logging Roads Open Up to Fishermen

Home Is Where You Find It Converted
Schoolhouse, Ferry, Ice House

Return of the Three-Wheel Car

MNatural Look: Alternatives to the
Lawn

Split Equity: Sell Your House,
Keep It Too

Couples Who Divorce to Cut Taxes
Canoe Vacations: Strokes of GGenius
35MM Autofocus: Taking a Sharp Look

Estate Planning: Protect Your Heirs
from the Tax Collector

As you see, Better Living 15 an easy-to-fol-
low instruction manual for building a better
life. It can make your home more beautiful
and comfortable, your family more fit and
attractive, your leisure time more exciting
and rewarding.

Celebrities and influential tastemakers
whose opinions spark the pages of Better
Living include:

Jack Anderson, Senator Howard Baker, Is-
ane Bashevis Singer, Lawrence Welk, Julia
Child, Gay Talese, Bob Hope, Cleveland Amo-
ry. F. Lee Bailey, Henny Youngman, Helen
Gurley Brown, [saac Asimov, Charles Schulz,
Andy Warhol, David Reuben, Ann Ltnd:un.
Joyce Brothers, Rodney Dangerfield, Alice
Cooper, Abigail Van Buren, Rex Heed, Flip
Wilson, Senator George McoGovern, Don Rick-
les, William Hunstler, Johnny Rutherford,
Cale Yarborough, Bobby Allison, A.J. Foyt, Al
Unser, Colonel Harland Sanders, Art Linklet-
ter, Juckie Gleason, Libernce, Alistair Cooke,
Dan Greenburg, Keir Dullea, Arthur Godfrey,
Rocky Craziano, Arlene Proncis, Benjamin
Spock, MD, Pat Boone, Lucille Ball, Johnny
Mathis, Dennis Weaver, Debbie Reynolds, Bob
Newhart, Juck Palance, Victor Borge, Bill
Coaby, Mario Andretti, Loretta Lynn, Merv
Griffin, Robert Goulet, Carol Lawrence, Red
Skelton, George Wallace, Bill Dana, Tom
Smothers, Dick Smothers, Bob Guecione, Jim
“Catfish" Hunter, Curt Gowdy, Billie Jean
King, Ed McMahon, George Jessel, Howard
Cosell, Reverend lke, Jimmy Carter, Marie Os-
mond, Bill Blass, Barry Goldwater, Jr., Wer-
oer LeRoy, Dells Reese, Monty Hall, Roberta
Peters, Dick Clark, Huntington Hartford, Ed
Asner, Willilam Bhatner, Panl Winchell, John
Travolta, Cher, and George Burns.

Clearly, Better Living has it all: celebri-
ties, money savvy, advice and information
on enriching your life in every way.

NOW IT HAS A PRICE FOR LIFETIME
SUBSCRIPTIONS—$7 85! —THAT IS
POSITIVELY DUMBFOUNDING, THAT
IS LOWER THAN MANY MAGAZINES
CHARGE FOR JUST ONE YEAR!

TO TAKE ADYANTAGE

To take advantage of this unprecedented
offer, send your name and address with $7.95
feheck or money order, or Visa or Master
Charge number) to: Lifetime Subscriptions,
Dept. PM, Better Living, 251 W_ 57 St., New
York, NY 10019.

Limit: No more than two subscriptions per
address, including gift subscriptions.

"When today’s high interest rates drop ap-
preciably, this offer will automatically be
withdrawn,” the Better Living spokesman
said. "Those who have foresight and take ad-
vantage of it will be congratulating them-

selves all the rest of their lives”
© Bamae Living mombom
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How to pick a pocket.

To prove a pomt, we shitched Till you lock at the pockels The
logether hall a pair of the best-seling  besl sellers have a liltle extra stitching
eans and hall a ol JCFern ey and that can cos! you extra
Plain Pockets Plain Pockets only cost you $13.50

The paint is, both feel great, 1t Which pocket should you pick?it's
great They even look alike as plain as the pocke! on vour pants

Plain Pockets Jeans
only at

JCPenney e R
l!ﬁ“- )G Penuey Coemy iy, o e

L] .'.\'.fla'l:l'lr‘.mn.'h_ 1T TPt SO ey Calaiog




There’sonly one way to play it.

MNo other ultra brings you a sensation this refreshing.
Even at 2 mg., Kool Ultra has taste
that outplays them all.

NEW
KOOL Il ~
ULTRA~

S g |

KADL

Warning: The Surgeon General Has Determined

That Cigarette Smoking Is Dangerous = ¥our Health. Gings, 7 mg. “tar”, 03 MuemleNtpe L0 s 5 mg 1
(16 mu. meorne av. per cigaratie CHIE Minnc., — J1SSTHAWY Ca
S T

T L S . B——




