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YOU’D EXPECT IT TO TICK.

Like a line watch, a Marnner
Outboard demanstrates an ingenius
use of space. Every part that’s nol
absolutely essential has been
eliminated. This not only makes the
motors more compact and
exceplionally lightweight for the
horsepower they deliver, but it also
helps reduce maintenance.

And, if you could look inside
each one, you'd see an attention to
detail seldom found in an object oo
large to strap to your wrist. For
example, CL gmition eliminates the

ITS ENGINEERING
SO CLOSELY RESEMBLES A FINE WATCH,

need for troublesome breaker points.
Most models feature thru-prop
exhaust for more speed and more
efficiency. They're quieter, too

All driveshafis, shiftshafts and
propshafts are made of stainless
steel to protect against saltwaler
coirosion and give you years of
dependable, lrouble-free
performance

In shor, Mariner makes the
most refined outboard motors in the
world.

Yet, in our engineers’ vocabulary,

refined cerainly does nol mean
docite, Open the throttle and you'll
expenence acceleration

that's surprising

if not downrighl exhilirating

In that respect, our motors are
miore like sports cars than watches
Efficient, yet exciting

For a free catalog of Mariner
Outboards from 2 to 200 horsepower,
write Marniner, Dept. 83, 1939 Ploneer
Road, Fond du Lac, Wl 54935, In
Canada, write Mariner, 1156
Dundas Highway Easl, Mississauga,

Ontario,

LONG RUN.
MRARINER

OUTBOARDS




On the cover

After more than 40 years,

the hisioric Army jeep is

bewng replaced—butl may

naot be mourmed 167 ong

s successor, a lough new

breed of missile-oting

tank-buster, promises 1o

be even more awesome. Read

how the Army is choosing

the new super jeep from

three compeling dessgns

Story begins on page 89
—PM painting by Ed Valgursky
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It seems like everything costs more these days.
Especially anything to do with cars. So you'll be glad to
learn that Fram has something that, comparatively speaking,
actually costs less.

Our Extra Life air filter,

It lasts longer because it's made with two different
lavers of filtering material, instead of the usual one.

The outer layer traps small particles of dirt, while the inner
laver removes the larger particles.

Together, they do a terrific job of teamwork.

So much so that the Fram Extra Life lasts 50% longer than
our single-stage filter*

And best of all, it doesn't cost a cent more.

So put a little extra life in your car with the Fram
Extra Life

. And put a little extra money ’ .
in your pocket.

Result mme vary acovedhimg i cur comsditjon Fram and Addoiite ans Bpnda Companies
e chamige o er vl anl where seul hise samg dirjve memﬂu“mmiﬁ
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is our kind of guy. A young acquaintance, recently married in Des
Maoines, was feted at a surprise shower, The table centerpiece for the
occasion was a toolbox filled with flowers, Most unusual, though, was the fact
that his name had been registered at a hardware store—just as a bride’s
name is listed at a department store—for wedding gifts. The groom's gifts
were hammers, saws, drills and such to set up a shop in his first new home.
And he carried all his new tools home in the centerpiece. We haven't heard
yet how the local society columns reported it

Should you paint right over your windows when you paint your house? We
wouldn't have, at least until we learned from a 40-year veteran that it's
really quicker to spray paint and scrape than it is to mask all the windows.
Complete instructions for painting your home—by spray gun or by brush—
are just one part of our idea-packed Home Ideas Guide (page 113).

The writer of the spray painting article, staff member Michael Chotiner,
appears on this page for the first time since he joined us last July, After
graduating from Rutgers University with a degree in cornparative literature,
he started working for a home-improvement contractor, he says, 1o support
his habit of writing poems. "l found myself in a trade that captured my imag-
ination,” he adds.

From home remodeling to making elegant built-in furniture for Fifth Ave-
nue apartments, he went on to run a cabinet shop and then into his own
contracting business. Michael has also written a vocational training course, as
well as three books on building crafts,

Another byline in the Home Ideas Guide is that of Rosario Capotosto. He's
far from being a first-timer in PM’s pages. as regular readers know,

Hosario built and photographed the In-A-Wall Workshop (page 126) in the
craftsmanlike way that he's done dozens of similar projects for us in the past
10 years. With 30 years of preparing how-to articles and books plus 28 years
of teaching commercial photography in New York schools, Hosario has an
unbeatable wealth of skills,

But he doesn't let his expertise blind him to one PM basic: "My first con-
sideration always,” he says. "is to devise construction methods for the guy
who has only a limited supply of tools and experience.”

Chotiner sprays windows and all, while Capotosto builds a shop in a wall
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QUALITY SUNGLASSES
AT FACTORY PRICES

Each pair features: Impact resistant
lenses * Handerafted « Polished glass
lenses * Hardened metal frames *

No non-sense antea,
thllnutedgn“lﬁ'e only— deluxe velour
lined case with each pair of glasse

ordered (a $3.00 valus). Credit cards
accepted. Dealer inquiries invited.
NOTICE: Don't be I‘nohd b:r

imitations. These g
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sure you 'l:h-c best, order now and if
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Only
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®.

World Famous Pilot's Glasssa
These precision flight glasses are now
avarlabls to the public lor anly $7.95. [ you
could buy them elsewhere, they'd probably
cosl you owes $20.00. #20F available in geld
or stiver frame. A $20.00 valoe only $7.55.
Two parrs for $14.00

Omnly
59.95

- — -

Aviator Teardrop Flight Glasses
Flexible cable temples. ®30A goid trame
anly. A $3000 value only 59.55
2 pairs for S16.00
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LETTERS
TO THE EDITOR

A spectacular rescue nevertheless

Helicopter pilot Don Usher certainly
did a superb job of flying. as you
reported in your story on last year's
tragic air crash in Washington, D.C.
(The Most Amazing Rescue Of '82,
page 80, Jan. ‘83). Unfortunately, how-
ever, he shouldn’t have had to be there
at all. In fact, the powerful downwash
from his rotor blades may have made it
doubly difficult for the weakened survi-
vors to hang onto whatever bits of
floating wreckage there were,

It seems like a crude rescue effort.
Where were the professional rescue
units? Did someone order them to stay
clear? I have a feeling that something

about the story hasn't been fully told.
R.5. LONG
FALLS CHURCH, VA.

Many emergency units were called
to the scene, as our story explained,
but rescue boats were hampered by
heavy ice in the river, and firemen on
shore were unable to heave lines far
enough out into the water to reach the
victims. Under the circumstances, it is
truly remarkable that the U.S. Park
Police helicopter team, though admit-
tedly not equipped to handle such an
emergency, was able to save all but
one of those in the water.

Headlight hassle

In your article Tomormow's Car: PM
Drove It (page 77, Jan. "83), you called
attention to the govermment's confus-
ing and conflicting pronouncements on
headlight covers. The situation is ridic-
ulous, indeed, with one branch of DOT
saying they're desirable and another
saying they're illegal.

President Reagan once promised to
get the government off our backs. May-
be he can get the stupid regulation ban-
ning the covers abolished if enough of
us ask for it,

ROBERT D. SMITH
SWISHER. I0WA

Friendly computer advice
Your excellent article on computers
{The Five Friendliest Computers. page
84, Feb. '83) was a big help. 1 had
bought the VIC-20, but was unhappy
with the instruction manual that came
with it. | then purchased the two books
you recommended, JIntroduction to
Computing . . . On the VIC and [ntro-
duction to Basic Frogramming. Now |
am very well satisfied,
WALTER HASS
TAMPA, FLA

A great article—the type of respon-
sible journalism that keeps me a faith-
ful PM subscriber. .

RONALD L. KING
HOUSTON, TEX

Compressor update

Here's a photo (below) of the PM air
compressor | recently built from your
plans {Build ¥Your Own Air Compressor
From PM's Plans, page 36, April "78).
The plans were excellent and the com-
pressor works very well.

PM’s air compressor made by reader
Coleman. The substitute works fine.

Incidentally, 1 had some difficulty
locatng the York compressor you spec-
ified. but a knowledgeable junk-yard
operator understood what 1 needed
and told me a Chrysler AirTemp com-
pressor used in cars would work just as
well. It does. Your readers may find
this information useful.

HOWARD COLEMAN
INESTER. MICH.

Thanks for the helpful tip. In using
the Chrysler or any other make of com-
pressor as a substitute for the York, one
specification is important: It should
have a displacement of at least 10.3
cubic inches to function properly in the
PM design. Some automotive compres-
sors may have less,

For others who may be interested,
plans for building the PM air compres-
sor are $6.70 postpaid from Popular
Mechanics, Box 1014, Radio City Sta-
tion, New York N.Y. 10101,

A scroll saw in every shop?

I'd like to compliment you on your fine

article Use Your Scroll Saw Like A

Craftsman (page 96, Jan, '83). | learmed
cutting tricks | never knew.

JAMES LEWIS

WEST SOUTHPORT. ME.

It was a great article; it made me
want a scroll saw. But | have a ques-
tion: [s a £1,200 tool really for the aver-
age home workshop?

J. R, MULVANEY
5T, PAUL, MINN.

Scroll saw prices vary widely de-
pending on capacity and convenience
features. That $1.200 is for a top-of-
the-line model. Both Sears and Dremel
sell smaller models for under $100.

Not playing square
Thank you for the handsome stained-
glass apple pattern (Make This Classic
Stained-Glass Light Box. page 54, Aug.
‘82). The results were well worth the
effort. but 1 think there was an error in
your plans. If the top and bottom pieces
are both 9% inches long, the light box
won't come out square because of dif-
ferences in the rabbet depths. Right?
JIM McGRATH
WILMINGTON, ILL

Our apologies to all who encoun-
tered this problem. The top was cor-
rectly indicated as 9% inches long. but
the bottorn should have been shown a
Y inch shorter. Fortunately, no wood is
wasted. Marely lop ¥ inch off one end,
recut the rabbet and the piece will fit

properly. ™
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80 years went into this Century.

1983 Buick Century.
That's how long Buick has been
carrying on a love affair with
the automobile. A devotion to
bringing you comfortable,
prestigious, quality cars. And
that, of course, is exactly what
Buicks have been down
through the years.

Right down to today’s state-
of-the-art Buick Century. With
its pleasing and efficient form.
And its eminently luxurious
passenger environment.

Amaong Century'’s impressive
engineering credentials: front-
wheel drive and a highly
efficient 2.5 liter four-cylinder
powerplant (see EPA mileage
estimates below). Also available
are \V-6 gasoline and V-6 diesel
engines.

EST. HWY.  EPA EST. MPG
39 24

The fact that 80 years went
into this Century is surely
reason enough to put yourself
into one. You can do that at

your Buick dealer’s today. Oh,
and before you turn the key,
buckle up.

Use estimated MPG for
comparison. Your mileage may
differ depending on speed,
distance, weather. Actual
highway mileage lower. Some
Buicks are equipped with
engines produced by other GM
divisions, subsidiaries, or
affiliated companies
worldwide. See your Buick
dealer for details.

Oficial Car of the XXiHrd Olympiad
Los Angiles 1984

W .:"'

RIICK

Wouldnt you really rather have a Buick?




HIGH TECH

VA:bis

Objective: Build a remarkably tough
radial with a rugged
appearance that's aggressive
enough to meet the
chall of any terrain.

The Radial Mud-Terrain T/A®
tire's aggressive, nondirectional
tread design offers excellent

traction in deep mud or snow:
Scalloped/offset shoulder Iy
give maximum bite. And low =
rubber-to-vaid ratio in tread
area provides excellent
self-cleaning action.

o
-

The Radial Mud-Terrain T/A—
the first and only race-proven
radial mud tire—is avalahble in
standard sizes fo fit most original
equipment wheels. And every
Radial Mud-Terrain T/8 is as
aggressive as i looks, with bold
raised white Jetters and a large
mgged tread pattermn.

T



The design of the Radial Mud-Terrain T/A
includes this unique combination of
advanced materials and technology:
A. Tread pitch sequencing for a quiet ride.
B. Large center grooves fo help
reduce hydroplaning.
C. Three-ply radial construction helps
reduce sidewall bruising.
D. Four-ply DuraGard® folded belt
system for durability in the critical
siress areas.

BFGoodrich

BFGoodrich makes a complete line of
advanced T/A® High Tech® Radials.
including the Radial Mud-Terrain T/A
and Radial All-Terrain T/A." These
radials are respected worldwide for
their impressive racing record end
oufstanding road performance. If you're
looking for a rugged radial with
pedormance you can depend on. there's
a T/A High Tech Radial designed for you.

_‘&W R )
A
"’_—_ :;_- T:__‘st

©1983. BFGoedrich Co.



BILLHARTFORD

IMPORTS &
MOTORSPORTS

Opel Corsa

We all know the five
General Motors
divisions:
Chevrolet,
Pontiac., Buick,
Oldsmohbile
and Cadillac.
But GM has
what [ call a
secret division. [t makes cars in Europe
and is known as Adam Opel AG.
Rilsselsheim, Germany. is headdquar-
ters, but this GM-owned automaker
produces parts and assembles cars all
over Europe.

Corsa grille sports simple Opal emblem.

We used 1o get German Opels here,
but they're no longer imported for
Buick dealers’ showrooms.,

That is why we will never see the
latest Opel. the Corsa. It's the new
baby of the Opel range which includes
the Kadett, Ascona, Manta, Rekord,

Newast Opal is the Corsa, available as sedan (here) and harchback,

Commodore, Senator and Monza,

It was apparent that the Corsa has a
certain magic frorn the stir at the Paris
Auto Show last fall when the car was
first seen.

Of the two body styles that are avail-
able. notchback and hatch, my choice is
the hatch with its subtle, Quattro-like
fender flares. Engine choices are 1.0,
1.2 and 1.3 liters. There are four equip-
ment levels so you can set up a very
plain or sporty little machine

On the practical side, it has excellent
interior room for a car its size (1926 in.
overall), low Cd and good fuel econo-
my.

However, best of all is that dream-
car quality we don't get enough of. |
think of the Corsa every time | see a
Chevy Chevette go by,

Corsa hatchback has subtle fender flares.

Slicker City

A Honda City Turbo has a hood builge.
10

If the seat mounts can take the g-
forces. Honda's got another winner,
The automaker has added a wrbo to
the 1.2-liter Four in its City model and

W boosted hp 50 percent to a fierce 100,

The City Turbo, recognized by its
hood bulge. is the world's first

such small displacement. Honda's
small-engine turbo experience,
vou'll recall, started with motorcy-

Beautiful: Riding Honda’s CX500 Tur-
bo, paga 90, Nov, "81),
Among the ways the City Turbo is

different from the normally aspirated

mass-produced turbocharged car of

cles (see Small-Bore, Blown And

version is that it gets a new pair of
bucket seats for better support. And, if
yvou don't think driving this little
screamer will provide enough of a
thrill, you can order the seats equipped
with Body-Sonic, a sound system that
includes transducers hidden in the
seats to transmit sound directly o your
body.

Hey, is this a bumpy road. or is the
music oo loud?

Short March

Competing with Honda's City, the pop-
ular Japanese micromini, won't be

Basy.
However, Nissan will be trying with
143-n.-

the introduction of its new.

Nissan March is new micromini in Japan.

long, one-liter, front-wheel driver
called the March.

The 1.400-pound March is conven-
tional in its appearance: [t doesn’t imi-
tate the very upright stance of the City,
but does resemble a scaled-down Maz-
da GLC. Like the City. it's not sched-
uled for export to the United States at

this time.

US.GP X 4

This year there will be no less than four
Grand Prix races for Formula One cars
in the United States. That's because the
GP is coming to New York City,

The Big Apple race is scheduled for
Sept, 25 on a circuit to be laid out
around the lake at the old World's Fair
grounds at Flushing Meadow.

As usual the Las Vegas event will
end the season—on Oct. 9. The Detroit
GPF is on the calendar for June 5. and, if
you're reading this issue of PM early
enough. you still have time to make
plans for the first U.S. GP of the year,
which is at Long Beach. Calif.. on the
2Tth of March. ™
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Warning: The Surgeon General Has Determined
That Cigarette Smoking |s Dangerous 1o Your Health.
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BILL McKEOWN

ALL

OUTDOORS

Sailboard sculling
Rowing is returning as a
popular exercise sport, and
a clever device 1o combine
the activity afloat and
ashore comes from Martin
Marine, Goodwin Rd., Kit-
tery Point, Me, 03805. Na-
val architect Arthur Martin
calls it the Oarmaster, and
with it almost any small
craft using oars can be
adapted for that most ad-
vanced of sculling plea-
sures, sliding-seat rowing.

The $305 Oarmaster can
be quickly mounted in a skiff,. kayak or
canoe, and the latest adapter kits allow
it to be fitted on a sailboard for an addi-
tional $30. One wingnut secures it. In
the works is an attachment that can
convert the Oarmaster into an indoor
exercise rowing machine, as well, A
Mini-Oarmaster has a fixed seat. Martin
also supplies the Kirtery Rowing Skiff (a
$285 kit for home building), Alden sin-
gle and double rowing skiffs in fiber-
glass and Appledore Pod sailing skiff.

Any sailboard is turned into a rowing shell by adding a
sliding-seat Oarmaster. a rig from Martin Marine.

The Oarmaster can also be mounted in a

Eirtery Skiff. This Martin Marine kit boat
has curved ends for a smooth ride.

Sew-it-yourself boating

Here's an unconventional way of get-
ting out on the water. Noted yachtsman
Phil Reavis of Cherbourg, France,
reports that local boatbuilders of Pondi-
cherry, India. south of Madras on the
Bay of Bengal are still stitching up
wooden craft, just as they always have.
Planks are shaped with a keen eye to fit
hull ribs. They are clamped and toumi-

Fishing craft in India’s Bay of Bengal
show construction shortcuts that modarn
do-it-pourselfers could use, as well.

I4

iig &% il

Planks are stitched together to simplify
hull assembly, with edge holes drilled to
take laces that lash boat together.

gueted into place with rope, and a
series of holes are drilled along each
edge. Hemp cord dipped in tar is used
to lace the planks and lash them to the
ribs and thwarts. Seams are caulked
with pitch and hemp, fed in from the
outside so that water pressure helps
seal the joints, With modern synthetic
cord for the lacing, plus epoxy and sili-
cone for the seams, you could launch
similar little dory-shaped boats. Don't
forget your personal flotation devices.

More kick for kickers

Just announced for spring are new out-
boards from Evinrude and Johnson that
are the most powerful production
engines they've ever built. They're the
Evinrude 2.6 Litre XP and the Johnson
2.6 Lire GT. Even though both new
engines have the same displacement
as the current top-of-the-line 235-hp,
V& motors, powerhead redesign with
enlarged and reshaped ports, lighter
reeds and relieved exhaust are report-

Evinrude’s newest and fastest production
outhoard, the 2.6 Litre XF, is checked by
racing ace Jimbo McCannaell,

ed to increase power substantally.
How much more horsepower, they're
not saying. Largest production motor is
probably still the special-order Mercury
300; and the fastest. the 3.5 Litre John-
son and Evinrude V8s. GT and XP
motors of 150 hp will also be available,

Where to find out

Two of the best fishing books are a
pair just published. The Fishermen's
Sourcebook, by Bill Wisner, $25, from
Macmillan, is a treasury of salt and
fresh water fish and fishing, tackle and
lore. And for the most challenging of
salt water sports. Mark Sosin and Lefty
Kreh have recorded the special tech-
niques in Fishing The Flats, $14.95,
from Winchester Press, .
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/&% FIRST N OUTBOARDS

pe
TEAM EVINRUDE

GO FOR THE BEST

New 2.6 XP. The biggest, hottest V-6 ever from the raceworks at Evinrude,
Mew high-performance heads. Enlarged intakes and exhaust.
Tuned carbs. Tuned exhaust.
High-speed lower unit, And that's just the beginning.
Nobody else gives you this much excitement from 2.6 liters.
Only at your Evinrude dealer,
A PFRODUCT GROUF OF m”ﬂi}hﬁn MAAINE COARPORATION

Outhoard Maiine Coiposaticn 10083, All rights reserved



NEIL SHAPIRO

PM ELECTRONICS
MONITOR

Can CED meet the laser challenge?

Readers of this column are aware of tha
ongoing battle for standardization in
the videodisc field between CED (ca-
pacitance-effect disc) and laser sys-
tems. A movie to one is an unreadable
disc to the other.

One of the main advamages of the
maore costly laser system over the CED
has been that laser-style discs could be
interactive. Now, RCA has announced
that it will soon offer an advanced CED
player with the same capability.

Interaction is a result of the ability to
go from one frame of a videodisc to
another, without touching on the
scenes in between. While this does

allow the viewer to skip back and forth
to favorite parts of a classic film, this
so-called random access capability has
a far greater benefit. The random
access allows for the design of discs
that let the viewer become a real par-
ticipant in an educational, or just plain
fun. experience.

Interactive dises. so far available
only on the laser machines, have run
the gamut from teaching children num-
bers and magic tricks to demystifying
complex gridiron plays for the video-
equipped football widow, With an
interactive disc. you can slow down the
action. jump to a sequence further on

or perhaps go back and review a scene.

It is this interaction which has made
the field of videodisc technology so
wildly exciting and far more than just
another way to watch a movie. And, in
the past. it has been the main reason
that the real excitement has centered
in the laser camp.

The new, advanced CED players
should be available “late in the second
half of 1883."" Until now. while the vid-
eodisc field has been far from mori-
bund, it has not taken off the way some
industry forecasters thought it might,

MNow, with the advent of more inex-
pensive and interactive wvideodiscs,
1983 may indeed mark the true begin-
ning of a new video age.

Tip-top Talaria

While there are many big-screen TVs
on the market that deliver quality video
at screen sizes of up to 10 feet, the real,
wall-size television is not yet here
When you go from the big-screens 1o
the great-big-screens (of 10 to 25 feet
or more, measured diagonally). you
begin to lose image quality, and bright-
ness levels fall below even movie stan-
dards.

GE recently demonstrated its Talaria
system. which is a method of projec-
ting good-looking video on a 25-foot
screen, But don't get your heart set on
buying one unless you're far richer
than most videophiles.

The cost is about 75 grand (yes,
£75,000) a unit. Now, when you throw
in the cost of a popcorn popper, that's
talking big bucks.

The system. which uses an oil film
and one electron gun instead of three
conventional cathode-ray tubes, is not
yet near the retail stage. But GE says
not to write off Talaria as a corporate
plaything. It may be seen in some liv-
ing rooms within the next five years,
when they hope to have costs down.

Better sounding Beta

You don't often hear a video company
going on about the audio part of its sys-
tem. but then you don't often hear
audio like Beta Hi-Fi. Sony’'s new sys-
tem (to be licensed to other manufac-
turers) produces not only the usual
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high-quality video. but audio that is just
about the level of perfection achieved
on digital sound systems. It's a break-
through in both concept and technolog-
ical implementation—and it should
also prove one of the hottest new items
in consumer electronics.

Old Beta-format videotapes will play
on the new decks, but the thrill comes
when you play back the new Beta Hi-Fi
tapes. The sound track is recorded by
the cuickly rotating video heads in-
stead of the usual stay-on-the-track

audio head. This results in the equiva-
lent of a very. very fast tape speed.
{(Video quality remains the same.)
How good is good? The best home
system of turntable, amp and speakers
can deliver a dynamic range of slightly
more than 60 dB (dynamic range being
the difference between the loudest and
softest notes). Beta Hi-Fi delivers 80
dB. Other specs are as impressive.
The new Beta Hi-Fi decks will hook to
your sterec set or to sterec-capable
TVs. ™

As the ray is bent . . .

stream of electrons that is swept back
screen possible. The picture’'s black

PHOAPHOR g
SCREEN ™ _siig

REFLEX PLATE

DEFLECTION PLATES

Sony’'s new Watchman TV set, which is about the size
of a transistor radio, features a new-technology,
flat-screen TV tube. The electron gun sends out a

and forth by deflection plates. But then, a reflex
plate bends the electron ray upward to the screen
above. This side-firing gun makes the flat

and white, but calor may be in the future.

ELECTROMN GUN e
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Now NRI takes you inside the
TRS-80 Model Il microcomputer with
disk drive to train you at home as the

new breed of computer spedalist!

NRI teams up with Radio Shack
advanced technology to teach
you how to use, program and
service state-of-the art
microcomputers. . .

it's no longer enough to be just
a programmer or a technician.
With microcomputers moving into
the fabric of our lives (over
250,000 of the TRS-80™ alone
have been sold), interdiscipli-
nary skills are demanded. And
NRI can prepare you with the
first course of its kind, cover-
ing the complete world of
the microcomputer.

Learn At Home

In Your Spare Time

With NRI training, the program-
mer gains practical knowledge of
hardware, enabling him to design sim-
pler, more effective programs. And,
with advanced programming skills, the
technician can test and debug systems
quickly and easily.

Now training includes elther the TRS-80 Model 111
Microcomputer with Disk Drive or TRS-80 Color
slonal LCD multimeter; the NRE Discovery Lab;
and hundreds of demonstrations and
experiments.

(T80 s trademark of the Radio Shack dvison of Tandy Corp |

Only NRI gives you both kinds of
training with the convenience of learn-
ing at home. No classroom pressures, no
night school, no gasoline wasted. You
learn at your convenience, at your own
pace. Yet you're always backed by the
NRI staff and your instructor, answering
questions and giving you guidance.

TRS-80 Model III Plus Disk
Drive to Learn On and Keep
NRI training is hands-on training

with practical experiments and demon-
strations. You not only learn to program
your computer, you learn all about it. . .
how circuits interact. . . interface with
other systems. . . gain a real insight into
its nature. Under NRI's carefully planned
training, you even install a disk drive,
verifying at each step its operation.

You also work with a professional
4-function, 3V, digit digital multimeter
and the NRI Discovery Lab®, performing
over 60 separate experiments. Both mi-
crocomputer and equipment come as
part of your training for you to use and

Same 'Irainil:g Available With
Color Computer

NRI offers you the opportunity to
train with the TRS-80 Color Computer as
an alternative to the Model II1. The same
technique for getting inside is enhanced
by using the new NRI-developed Com-
puter Access Card. Only NRI offers you a
choice to fit your specific training needs.

Send for Free Catalog
Get all the details on this exciting

course in NRI's free, 104 page catalog. It
shows all equipment, lesson outlines,
and facts on other electronics courses
such as Electronic Design, Industrial
Electronics, Video/Audio Servicing. . .12
different career opportunities in all. Keep
up with the latest technology as you
learn on the latest model of the world's
muost popular computer. If card has been
used, write to:

NRI Schools
MoGraw-Hill Continuing
Education Center
3999 Wisconsin Avenue
Washingtan, D.C. 20016

i
Hll'|

We'll give you tomorrow.



When there's no
room foran '.Z-'l';%";ys.

ordinarytool. READERS

Hanger doubles as compass

| To make a wood and wire locking trou-

ser hanger into a large compass. clamp

a sharp nail into one end of the hanger

and a flat carpenter's pencil into the

Fulilshlng j Sharpening | other. Space thern so that they equal
s i the radius of the desired circle,

L]

— Ken Patterson

Cut plywood on sawhorses

"‘l - _‘L-" e o ) 2xd
rqf—'k ] - HEJ\.VEEN mﬂ (SRTY _t-l SPALE—
\{ o . 1 1-518"
\1‘: ) =1 .4 .
""'-\..

Truing Up Surtaces

eI gl 3
X 5 A o i
(2REOD) 334 x S R
e 4 REQD.) L i
: . FASTEN PARTS WITH
Bevel Sanding R e Convex Curves GLUE AND 10d BOX END VIEW
The combination of a quiet-running, 5"@iS&sander and MALS
1" wide x 30" long sanding belt makes this the most useful single . -
power tool you'll ever own. A pair of sawhorses like the one shown
The disc handles rough sanding and shaping. The belt sander lets you cut large sheets of plywood
takes care of finishing, sharpening and polishing. without a helper. With the support the
3 throat depth, easy belt adjustment makes inside sanding saWhD“tfs RIGUIdE, Yau Woi's have o
simple. Has a platen that provides a rigid sanding surface If you worry about plywood pinching the saw
need it but removes for flexible belt sanding. blade. resulting in possible kickback.
Great tool if you don't have a workshop. Great tool If you do. 2’;‘1 _“‘F‘? i gl e aboard the
Available wherever fine power tools are sold. i _”urd 5. each held by dowel
Dremel, Division of Emerson Electric Co., Racine, Wl 53406. pins spaced to permit the cuttng of

various width rip cuts, straddle the two

E' sawhorses, Bore the eight dowel holes
with an "%e-in. drill bit. Fasten the legs
and the four cross braces with glue and

DISC-BELT SANDER ™~
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Detect loose nuts

ALIGN
PLUMNCH MARKS

Here's a quick way to visually deter-
mine if a nut has loosened due to vibra-
tion or use. Strike a punch mark on the
tightened nut and on a nearby surface.
A loosened nut is quickly detected
when the marks are misaligned. If you
prefer, use dabs of paint for the align-
ment marks.— Albert Rafanan

TABLETOP

LOVWVER
CLAMPING
BOARD

| use this improved clamping technique
when simultaneously veneering small
pieces of wood. First. cover the veneer
with 1-in.-thick cellular polystyrene,
Then place one rigid clamping board
over the styrene and one under the
tabletop., Position and tighten all C-
clamps. The polystyrene conforms to
any surface irregularities and allows
clamping with sufficient pressure.
—Hugh Q. Sprague
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Shock Absorbers...
smooth riding comfort you can feel
at a price you won't.

You'll be amazed by the satin-
smooth ride Gas Rider delivers in
big cars, small cars and
in-between cars.

Gas Rider hamesses the buffer-
ing action of gas and all-weather
fiuld with a unigue, patented
check valve and other special
valving. The result is the

durable, consistent performance
of gas with the pillowy, soft
riding comfort you've wanted.
(Gas Rider is economical, too...
priced right down with con-
ventional shocks.
. So fioat over the rough

-ﬂ £ spots. Feel the difference

9 in your ride; not the price.

From *
- -~ [l 1
- KW s 500 ;
Pionears in gas shock technology.
1 Oak Creek Drive, Lombard, IL 60148

DRIVE IN COOL COMFORT ON HOTTEST, MUGGIEST SUMMER DAYS!

12 VOLT AUTO-FAN

HAS INCREDIBLE COOLING POWER

 Saves money . . . Lets you drive without using
energy-wasting air conditioner

* Plugs into any 12V cigarette lighter
= Mo batteries to burn out . . . Ever
= Made of unbreakable plastic

# |nsfalls anywhere in car with powerful 2*'
suction cup
= Ball swivel adjusts o any position

= Has safety guard and off-on switch
» Parfect for cars, frucks, boats and campers

30 day MONEY BACK GUARAMNTEE.

American Automative Technalogies sra. 601
o 1 385 N. A1 9W, Congers, WNew York 10920
el i |IMeasesendme 12 voll AUTD FAM{S) @ 52 98 plus $1 35
—k stum and handiing. | mus! be completely absfed of | muy meturn

1_ | Ithem within 30 days for 2 full relund (exceot postage and Randling) I
]sm:n.u SAVINGS: Drder 2 dor $18 08 phus 52 25 patg. & haig

i{save §1.43)
EXTRA SAVINGS: Ovder 4 ior §34.98 plus 33 50 psig. & hdig I
= |save 56 B4|

’ 1En-:luind 15 my . check or [ momesy ceoey for §

L . P (Sorry, me G005 ) New York residents phéase add appropnate

v s |

aies lax I
> CHARGE-IT [ WISA © MASTERCARD EXP. DATE

Why sutfer in your car or truck Trough anotmer hot |,
summer? Just plug our 5°° mini-lah nle pour cigaretie N
lighter and you'll be comfort-cooled even in the warst [HAME
summer fratfic jams_ Affractively styled, unbreakable wnil |rosEsS
redlly moves the air arsund 50 MuCh so that you can
actually measure the drop in femperature,

IEIT'I' S
SIATE____ ——

_——— = = —— = = — — =
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Eager Beavers

A few days after I bought a new 1882
Pontiac G000LE. it developed an exces-
sive engine wibration when wheels
were tumed to the right or left and
when backing up. but also sometimes
when driving forward. The dealer, in
addition to other things, has installed
vibration damper assemblies (part No
14011736). but the trouble continues.
Can you help me?—Lawrence M. Bea-
vers, Tacoma, Wash.

Maybe—if your 6000 is egquipped
with a standard 2.5-liter electronic fuel-
injected engine and an automatic trans-
axle. Then, a different computer PROM
(Programmable Read Only Memory).

which taiflors Computer Command
Control system performance to your
car design. may be of help.

The new PROM, which has revised
spark timing and slightly increased
low-engine-speed calibrations. was is-
sued three months after you bought
your car. The increased engine speed
helps reduce vibration, while the differ-
ent timing prevents spark knock while
you're accelerating at 40 to 55 mph.

The part number for the new PROM
is 1226169. Ask your dealer to install it
according to service bulletin 82-1-185,
If your 6000 doesn't have the 2.5-liter
EF1 engine. this won't work.

Hope beats eternal

I own a 1975 Ford Granada with front
disc and rear drum brakes. Since the
car's early days. it's given me chatter
and vibration in the front suspension
when brakes are applied and this has
become worse with age. Wheels have
been balanced. aligned, rotated and
replaced several times. Brakes have
been overhauled and wheel bearings,
shocks and tires changed [n other
waords, the suspension system and
brakes have virtually been rebuilt
Nothing’s helped. You're my last
hope.—E.J. Conner, Kaplan. La.

Sounds like this could be a case of
excessive rotor thickness variation
(paratlelism). which your brake owver-
hauling hasn't resolved. A rotor tuming
machine that's been properly main-
tained and calibrated, used by a spe-
cialist, may bring rotors back 1o where
they belong.

Other than this, there is a repair that
could help. Although at first glance it
may seem farfetched, my engineering
friends at Ford agree it's worth a
shot.

Some Granadas and Monarchs man-
ufactured in the mid-1970s have a ten-
dency to drift to the left. If repairs are
not made to correct this, and the condi-
tion is allowed to progress, it could lead
to “'chatter and vibration.”

The repair is to install a strut bushing
kit {part No. D3DZ-3A1B7-B) 1o bolster
the front end. Also, have steering-gear
preload tested. Then, adjust camber 1o
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14°, caster to V4® and toe-in to % inch,
I'll keep my fingers crossed. Good
luck.

Teaching a Lerner

Maybe you can tell me why my 1976
Toyota Celica runs roughly when the
engine is cold, but runs like a charm
once it's warmed up. When | bought
the car used last year. | had it gone
over from stem to stern. but the snort-

ing and bucking continue. Any
ideas?—RBill Lerner, Columbus. Ohio

One good one. Toyotas built in 1975
and 1876 have a tendency to develop a
leak in the auxiliary accelerator pump
{AAP) diaphragm. When coupled with
an open thermostatic vacuum switch-
ing valve (the valve is open only as the
engine warms up), a leaking AAFP can
cause fuel leanness, which would make
a cold engine run roughly.

To determine if this is so, start a cold
engine and check inside the hose con-
nected to the AAP, on the carburetor, If
the hose is wet with fuel, the AAP dia-
phragm is leaking.

To install a new diaphragm, which
you can get from a Toyota dealer,
remove the three cover screws (four if
the car is a Mark IT) and pull off the cov-
er. Place the textured side of the new
diaphragm away from the carburetor.
The tab with the squared-off end must
be aligned with the bolt hole on top of
the carburetor (with a four-screw type,
it dossn't matter)

Install the spring in its seat in the
center of the diaphragm. Then. replace
the cover and tighten screws to
between 0.9 and 1.5 fi-lb. Overtight-
ening could distort the cover and create
another leak.

Please turm o 24

Gas-saving guide

Here's a tip for those driv-
ers in need of a quick guide
to help them solve an
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1983 FORD ESCORT

THE CAR
NINE OUT OF TEN

WOULD BUY AGAIN.

" .'l

\, %,
But we didn't leave well
enough alone.

Nine out of ten Escort owners were so
satisfied they'd buy Escort again. That's
what an independent survey for the ‘82
model-year said. But rather than leave
well enough alone, we've added over 90
new improvements, ranging from sound
insulation to a new fuel-conscious shift
indicator light.

It's America's favorite car
for lots of reasons.

Ford Escort outsold every foreign and
domestic car in America last year to
become America’s favorite car’ And
Escort’s front-wheel drive, four-wheel in-
dependent suspension, and no-cost

optional FS engine with improved
mileage ratings will help keep it outin
front of the pack.
47 @%E#
HwWY MEG

For comparison. Applicable only to
sedans without power steering or A/C,
Requires FS engine. Your mileage may
vary depending on speed, distance and
weather. Actual highway mileage lower.
Not available in Californic.

Whether you buy or lecase, see '83
Escort at your Ford Dealer. And remem-
ber, get it together-buckle up.

‘Based on manufacturers reported retall deliveries
Model-yecr 1982

HAVE YOU DRIVEN A FORD...LATELY?

(Gord >—

FORD DIVISION




CAR CLINIC
Continuad from 22

ed-flagging transmission
I want to wam owners of Plymouth
Reliants and Dodge Aries about the
chance of damaging a manual trans-
mission if they continue driving their
cars after the transmission has jumped
out of gear. After my 1881 Reliant
rolled up 18000 miles, it started jump-
ing out of third gear during decelera-
tion. especially when descending hills.
Sometimes, it would also jump out of
second and fourth,

A dealer told me if [ had continued
driving the car. | could have ripped
apart the whole wransmission. The
problem lies with a gear shift detent
lever spring that breaks, [ believe,
because of a design flaw. The detent
spring is riveted to & bracket and
breaks off at the rivet hole because of
insufficient edge distance on both sides
of the hole.

Anyway the dealer pulled the broken
spring and roller from the transmission
where it could have caused damage far
in excess of the $108 it cost me. K-Car
owners should be wamed. Wil vou do
it?—Albert F. Weiland West Bend,
Wis.

I've done it. thanks to you. But I want
to add a few facts. The condition vou

describe applies only to a limited num-
ber of 1981 Aries. Reliants. Horizons
and Omnis equipped with the A-460
manual transaxle. The problem was
recognized early in the production run.
and design changes were made
Jumping out of gear is one indication
that trouble is brewing. Another is dif-
ficult shifting into third or fourth gear. If
the problem hits an A-460 transaxle,
the owner should go to a dealer as soon
as possible for the repair outlined in
technical service bulletin (TSB) 21-02-

81. Instructions tell the dealer to install
a new selector shaft housing assembly
(part No. 4030874)—the part that Wei-
land says is flawed.

Knocking around

Since my 1981 Chewvrolet Chevette
turned 5,000 miles (it now has 10.000).
there's been a severe and frequent
spark knock. Upping fuel to a 91 octane
level from the 87 recommended hasn't
lessened the knock. The dealer says his

Don't get shafted

A wom carburetor throttle shaft is one reason why an engine
may run roughly. However, you don't want to rip apart and
overhaul or replace a carburetor unless you're cerain it's caus-

|  ing the trouble. The fact that the shaft seems loose in the throt-
tle body is not proof enough that damage exists.

To make sure you're
not going to spend time
and money, try this: iy
1. Connect tachometer. o
I 2. Warm up the engine E :
| and let it run at idle. :
| 3. Wiggle the throttle shaft
and try sliding it sideways. If
idle speed changes by more
than 50 rpm, you have proof that
the throttle shaft is too loose. Ifit
doesn't change, look elsewhare
for the cause of rough idle.

P4 CAR CARE

WIGGLE AND SLIDE
THROTTLE SHAFT \WHILE
OBSERVING TACHOMETER

GET YOUR CAR READY

JJ_. _J_:J : _] I ._J.

AN I_J .J_J

_Lu.lll__:if

"

5 URpymeTd
HOKE & VAL
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CHARLOTTE, MN.C. 28234

LOOK FOR THESE
MONEY SAVING
OFFERS AT
*PARTICIPATING
STORES WHERE
AUTOMOTIVE
SUPPLIES
ARE SOLD!

1. Buy any 2 different
producls . .. Get one of
them FREE!

2. 50% FACTORY
REBATE!

.. Buy 1—

Get a $ 75 REBATE!
Buy any 2 different
products—

Get a $1.25 REBATE!
Buy any 3 different
products—

Get a $2.00 REBATE!

*PROD ELECTION MAY VARY
AT PAR IPATING STORES
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Quick 'N Easy” Applicators for quick and easy repairs.

Just squeeze the applicator and apply the

right amount of Duro adhesive to the
right spot. No miss. No mess. There are

nine Quick 'N Easy Applicators for all kinds .
of repairs. From Loctite Corporation, makers
of Loctite, Duro and Permatex fix-it products.

©1983 Loctite Corporation

&

All the experience you ne

test equipment shows all systems are
adjusted to specification. What now?—
J.W. Fugate. Wamer Robins. Ga.

1. Pour in & can or two of GM Top
Engine Cleaner and give it a week or
two to work. This will get rid of carbon
that may have accumulated and is
causing premature ignition when it
gets hot—a problemn with engines used
maostly for short trips. [ would classify
your Chevette, averaging 5,000 miles a
year. as a short-range car.

2. Move ignition timing to 18° BTDC,

3. Pull the sparkplugs. Clean or
replace them if tips are coated with
carbon. Check that gap is 0.35 inch,

4. Check that exhaust gas recircula-
tion (EGR) valve and thermostatically
controlled air cleaner work properly.

Joint disease

My 1873 Honda Prelude has racked up
close to 70000 carefree miles. which
speaks for its engineering and my fas-
tidiousness about maintenance. [t gets
serviced by the book—many times,
more often than the book recommends.
That's why I'm concemed about a
vibration on acceleration which has
suddenly developed, Service depart-
ments of two Honda dealerships
checked the car and found nothing. I'm
enclosing a list of items inspected. Can

POPULAR MECHANICS « APRIL 1983

you find something that was missed?
—Les Greenberg. Hollywood, Fla.

If the vibration shows up as a rota-
tional oscillation in the steering wheel,
the tires may be the cause, If it's more
an instrument panel shudder, then the
front-wheel drive (FWD) constant ve-
locity (CV) joints may be damaged.
Perhaps your mechanics didn’t suspect
them, because your CV joint boots are
in good shape, but joint wear can take

place anyway.
A common reason for joint failure is
foreign material attacking joints

through damaged boots. Watch for;

1. Slight humming. Joints may be
starting to wear. Clean and lubricate
them and install new boots to try and
forestall failure.

2. Clicking on turns. Qutboard CV
joints may be worn or damaged.

3. Clunking on acceleration. An
inboard CV joint may be wormn.

4. Vibrating on acceleration.

Once the condition gets to points 2, 3
and 4, there's no way to save the joint.
Replace it and the boot. ™

DO YOU HAVE A CAR PROBLEM?

Juest ask Mort abow! it Send your gquestion o the
Car Clinic. Popular Mechamics, 224 West 57th Sr.,
New York. N.Y. 100158 While letrers cannot be an-
swered individually. probWemns thar are of general
interesy will be discussed in the column.

SERVICE TIPS

B Chrysler says that tough N-1, 1-2 and
2-1 shifts in 1982 Ramcharger and B150
and B250 vans and wagons with owver-
drive four-spead transmissions may be
caused by interference between the 1-2
synchronizer hub and sleeve. TSB 21-24-
B2 says to replace the 1-2 synchronizer
assembly (part No. 4205288).

B If there's a rattle from the parking
brake handle of your 1882 Oldsmobile
Firenza, the release rod and pawl could
be loose. Cut & 1-inch thick by 1-inch in
diameter piece of polyursthane foam.
With brake handle engaged, push the
foam in the open slot on underside of the
handle, wedging it against the pawl
Make sure the parking brake releases.

B If a dealer installed air conditioning in
your 1982 Ford car or pickup truck, and
you're experiencing evaporator freeze-
up, the company says to have the dealer
install 8 new electronic evaporator ther-
mistor (part No. E2FZ-14.A806-B). Arnticle
BZ-22-1 of TSB B2-22 shows how.

B [n 1878, Toyota began coating the
contact tips of distributor rotors with a8
substance that prevents ignition noise
in car radios. Many good rotors have bean
replaced or filed off because the coating
looks like corrosion. Leave it alone. If you
have to replace the rotor because it's
cracked, get a replacement from a Toyo-
ta dealer. It will be coated.
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Thermostat problems

I replaced the defective thermostat on
my Frigidaire, model FD-148-64, serial
No, 56342, witha Gemline GC-400 uni-
versal therm. When set fo the warmest
position, the center of the box 1s about
40° F. and the bottom of the box and
under the crisper drawers freeze. The
circulation fan operates properly and
the door gaskets are tight. What did |
do wrong?—Arthur Leslie, Natick,
Mass.

It sounds as if the insulation between
the refrigerator and the freezer com-
partments may be wet. This could be
caused by a crack in the refrigerator

liner or possibly a leaking drain tube.
When this happens. the cold air in the
freezer compartment freezes the
waier-soaked insulation. The cold
temperatures permeate the botiom
of the food compartment, causing
food to freeze in the crisper drawers,

You might try defrosting the refrig-
erator completely by leaving it unplug-
ged for three or four days. By defrosi-
ing the refrigerator for this length of
time, it may help to dry the insulation,
If this doesn't work, you will have o
call a service technician in to replace
the insulation.

Fixing a hair dryer
I have a Norelco "Gotcha Gun™ 1200
hair dryer. model HB1777. My problem
is how to open it for repairs. The air
screens are partially plugged with fuzz
and lint. Removing the end screws
which hold the screen doesn’t seem o
help dislodge the screen. How can |
remove them?—>Marcel! Edward. El
Centro, Calif

To clean the screens. you could use a
brush or a can of compressed air, If you
want to take the hair dryer apart. you
will have to remove the screws which
hold the unit together.

Your hair dryer housing consists of a
two-part handle and a two-part, upper
and lower housing. Remove the two
screws in the front (inlet) screen; then
remove the two screws in the back
{outlet) screen. In the right handle sec-
tion there are two small plastic plugs.
Use an awl to remove them.

Under each plug is a Phillips screw.
Remove both plugs and take out both
screws. The handle will now come
apart. Simply pry the two pieces apart
with a small screwdriver.

Next. locate the final plastic plug and
screw in the lower housing that must

To disassamble the Gotcha Gun housing, remove three plastic plugs and screws.

Fl-

be removed before both halves of the
housing can be pried apart. When tak-
ing apart the handle and housing. be
careful not to break the plastic clips
which hold the halves together.

Note: Opening the housing of some
appliances voids the warranty. Check
the warranty of your hair dryer before
you begin work.

Loaded with lint

I have a General Electric dryer model
No. DDCOSBONLLWH, serial No.
DA233774G. It doesn't exude any
vapor or steam and there seems to be a
lot of lint in the basket after each load.
We've removed the pipe from the dry-
er o the outside two times and vacu-
umed it but the problem remains.
Hope you can help.—Mrs. E Hooley,
Riverside, 1.

Sounds as if your problem is in the
area of the blower wheel. Lint may
have accumnulated on it. or possibly a
sock or washcioth may have fallen
down into the blower wheel through
the lint trap restricting airflow.

To check the blower wheel. remove
the front of the dryer. However, first
disconnect the power to the dryer. Now
stand in front of the dryer and open the
front door. Look up under the upper lip.
Remove the four Phillips-head screws.
When these screws are removed. the
dryer top can be raised.

Next, while still in front of the dryer,
reach down to the bottom left and right
front of the dryer. Loosen the two 5/
16-in. screws on the toeboard. Then
remove the two screws at top left and
right comers on the inside of the dryer.
These screws hold the front to the cab-
inet. Close the door and lift the front up
and off and set it to the side.

Now the blower wheel is exposed on
the lower left-hand comer. Remove
any lint or blockage. Use a vacuum to
clean out the wheel and duct work
inside the cabinet front which goes
from the lint filter to the blower inlet.
Reassemble the dryer. ™

If you hawve a problem with any appliance. send youwr
guestion, slamg with the model and sarfal numbers, o
Appiiance Clinic, Popular Mechanics, 224 Wast 57th
St., New York, N.¥. 100I9. Sorry, but lefters cannot
bBe answered indihnidually. Problems of wide intenest
will be discussed in this cohmmn,
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What Could Be Better

Than Unbelievable Ranga?
By now, you've probably heard some tall sounding stories
about how far away the ESCORT® radar waming
receiver picks up radar traps. You know, the ones where
they talk in miles instead of car lengths. The stories go
on to say that ESCORT s superheterodyne recaiving
circuits provide as much X and K-band warning as you
can possibly use, and then some. If you've never used
an ESCOAT, they may seem peetty far fetched, but most
of them are trug. Over hills, around corners, and from
behind.

Car 54 Where Are You?

Maximum detection range is wonderful, but it's far
from the whalé slory. In some ways, radar detectors are
like smoke alarms; you want 10 make sure that you don't
miss anything, bit you don't want a kot of false alarms.
ESCORT won't disappoimt you. Beyond that. when a
smoke alarm sounds off, the most pressing thing on
wour mind is: Where is the fire? |5 it ahead of you, behind
you, above you, of below you? In the same room, or at
the other end of the house? Your Senses can help you
find fire, but, on the highway. you can't feel or smell
radar ESCORT is your sixth sense

Hearing Is Believing

ESCORT reparts Hs findings straight to your earsin a
way no other detector can match. fs vocabulary
includes a Geiger-counter-like pulsating rhythm that
relates radar intensity in a smooth, natural, and intuitive
manner, making it easy (o sense the distance to radar It
can tell you if radar is ahead of you, behind you, or even
traveling along with you in traffic. ESCORT also speaks
different languages for each radar band. Since the two
bands benave differently, the distinctive tonal
differences eliminate surprises. You'll even be able to
tefl "beam intemupter” “irigger” or “instant-on” type
radars from other signals just by the sounds they make.
Ditto for radar burgiar alarms and door openers
ESCORT has a lot 1o say, and we've developed a new
way for you 1o et acquainted quickly.

Play It, Sam

ESCORT's instruction book contains a wealth of
information. Actually, it's the ESCORT user's Bible. But,
the quickes! way 10 become fluent in ESCORT's lLan-
guage is to play the Radar Disc on your stereo turntable.
You I hear firsthand how to interpret what ESCORT telis
you in @ number of situations. We now include this
spectal Disc with every ESCORT so you can take a
1851 drive 85 500N a5 you open [he box.

ESCORT
L]

FADAR WARMNNG RETEVER

— Ty

aa i WL

Radar
Hear the difference.

Mo Stone Unturned

The ESCORT Radar Disc is the fatest addition to a
long list of standard features. We don't scrimg on
anything. Here they are: m Patented Digial Signal
Processor m Different Audio Alerts for X or K Band
Radar m Varactor-Tuned Gunn Oscillator tunes out false
dlarms m Alert Lamp dims photoelectrically after dark
® 1/64 Second Response Time covers all radar m
City/Highway Switch filters out distractions = Audio
Pulse Rate accurately relates radar intensity = Fully
Adjustable Audio Volume m Softly luminated Signal
Strength Meter m L_E.D. Power-On Indicator m Sturdy
Extruded Aluminum Housing w Inconspicuous size
[1.5H & 5.25W x 50) » Power Cond Quick-Disconnect
from back of unit m Convendent Visor Clip or Hook and
Loop Mounting = Protective Molded Carrying Case =
Spare Fuse and Alert Lamp Bulb.

Your stereo will demonstrate
ESCORT's unusual abilities.

What The Critics Say

Car and Oviver: . . . “The ESCORT, a perennial
favorite of these black-box comparisons, is still the
best radar detector mongy can buy . Al things
considered, the ESCORT is the best piece of electronic
[protection on the market”

BMWOCA Rounded . . “The ESCORT is a highly
sophisticaled and sensitive detector that has been
steadily improved ower the years without changing those
features that made it a success in the first place .. _In
terms of what all it does, nathing else comes close.”

Playboy; . . . "ESCORT radar detectors . . . are)
penerally acknowledged to be the finest, most sensilive,
;T_ulsnt"wmummrnising effort at high technology in the

ek,

Autoweek: . ., "For the third straight year, no many-
facturer has betiered the ESCORT's sensitivity . the
consistent quality is remarkable.

Made In Cincinnati

I you want the best, there's only one way 10 get an
ESCORT. Factory direct. Knowledgeable support and
professional service are only a phoneé call or parcel
delivery. away. We mean business. In fact, after you open
the box, play the Radar Disc, and install your ESCORT,
we'll give you 30 days to test it yoursell at no risk. If
you're not absolutely satisfied. we'll refund your pur-
chase as well as pay lor i postage costs to return it,
We also back ESCORT with a full one year limited
warranty on both parts and fabor So let ESCORT change
radar for you forever, Order today.

Do It Today
Just send the following to the address below:
7 Your name and complete street address.
[ How many ESCOATS you wanl
[0 Any special shipping instructions.
1 Your daytime telephone numbet
[] A check or money ordes

Credit card buyers may substitute thedr card
number and expiration date for the check.
Or call us toll free and save the trip to
the mail bax.

CALL TOLL FREE. . .. B0O0O-543-1808
IN OHIO CALL...... B800-582-2696

ESCORT iincludes Evenythingl. . . . $245.00
(Ohin residents add $13.48 sales tax.
Exira Speedy Dolivery

It you ovdeér with a bank check, mongy order,

credit cand, or wire transfer, your order is pro-

cessed for shipping Immediately, Personal or

company checks require an additional 18 days.

ESCORT

RADAR WARNING RECEIVER

O Cincinnati Microwave
Department 468
One Microwave Plaza
Cincinnati, Ohio 45242
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Cadillac and Olds

By now,. the fantastic ‘83 Corvette
should be on view in your local Chevy
showroom. And soon the ‘84 Pontac
Fiero. another car that we have pre-
viewed in these pages. will be in pro-
duction,

Now, it's time for an early look at the
"84 C-cars (Cadillac deVille, Buick Elec-
tra, Olds 88) and an even sneakier pre-
view of the 'B5 N-cars. designed to
replace the current rear-drive Buick
Regal, Olds Cutlass and Pontiac Grand
Prix.

The deVille prototype pictured here
is a fairly accurate representation of the
Cadillac’s front-wheel-drive luxury se-
dan scheduled for public introduction
this fall (though insiders tell us it's bet-
ter looking in person). There's a family
resemblance to the smaller fwd A-cars
that debuted a bit over a year ago, but
the C's are not siretched A's. They'ra
all-new bodies on a new 108-in.-wheel-
base platform. Suspension is fully inde-
pendent, with MacPherson struts and
disc brakes at all four corners, and rear-
seat room is said to be substantial

The Cadillac versions will offer that
division's lightweight aluminum 4.1-
liter V8, but the Buick and Olds will be
powered by a standard Buick-built, 3.0-
liter., port-fuel-injected VB, The Olds-
built 4, 3-liver diesel V& will be optional.
All engines, of course, will be trans-
versely mounted to save space and
weight, and all will be coupled to four-

The ‘84 Cadillac deVille (top) will have front-wheel drive and will be powered by a
4.1-litar V8 angine. The ‘85 N-bodies (Cutiass, Regal and the Grand Prix shown above)
will be based an the current J-cars (Cimarron, Cavalier, 2000 and Skyhawk).

speed overdrive automatic transaxles,
With base weights around 3,200
pounds, both performance and fuel
economy should be more than respect-
able,

The N-bodies will be coupes at first
(probably followed by four-door wer-
sions a year later). and they will be
derived from the current J-car—just as
the excellent mid-size A-cars are built

on stretched and much improved com-
pact X-car platforms. Interestingly, it
seems there will not be a version for
Chevrolet Div., which will stick with its
rear-drive Monte Carlo until an A-
based replacement (or some other
altemative) can be developed. This will
allow N-car production to be handled
by a single factory. at least until GM
sees how well first-year sales go.

‘83 or ‘84 Corvette?

Last month we called the new Corvette
an ‘83 model in our driving report and
on our cover. Well, it has turned out to
be an ‘B4 and there will be no 1983
model of the Vette. The 1982 models
will be available right up until the time
you can buy an ‘84,

Prior to the car’s introduction, virtu-
ally all the descriptive information com-
ing out of Chevrolet pegged the car as
an '83. It was also listed as an '83 in the
Motor Vehicle Manufacturers’ Assn.
(MVMA) specifications issued to us at
the press preview. [t was after we went
to press that the model year became
officially 1984.

So. just o set the matter straight. the

28

Here's the ‘84 Corvette coming at you in
‘83. Remember, it's an ‘84, oksy? Okay.

new Vette's an '84; all the Vehicle
Identification Numbers (VIN) will call it
an 'B4: dealers will be selling it as an

‘84 and Chevrolet wants you to know
that it is an ‘84. Whatever year you call
it. the new Corvette is still the best car
that ever came out of Detroit,

GM racing revival
General Motors has long been criticized
for dragging its heavy corporate feet on
performance and motorsports while its
competition (primarily Ford and the
better imports) have stolen away much
of the excitement-starved American
“youth'” market. Now, finally, it's start-
ing to do something.
First, the corporaton has lified its
25-year ban on racing—to a point
{Ploase turn to page 30)
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It’s worth its weight in tough protection.

If you're driving one of today’s staying power to keep giving provides fough protection, 1oo,

precision-engineered, high your engine the protection it for hard-working. load-carrying
performance cars, you need needs—even under intense pick-ups, vans and RV's.

fough engine profection. That's  pressure. And GT Performance A top guality product of

why Pennzoil GT Performance is  has built-in friction reducers Pennzoil's long on-track expe-

specially formulafed in an SAE to help high revving engines rience...this is fhe nll wl'lh ihe
20W-50 weight to stand the - run easier, increasing their ; -
strain high RPM's put mnm Gfﬂmm

oil. GT W&mﬂ Pmrmﬁl GT P:er-l’umme
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Only four divisions are allowed to par-
ticipate officially: Chevrolet, Pontiac,
GMC (Truck) and AC Spark Plug. And
only with certain products: Corvette,
Camarc and light wucks for Chevy;
Firebird and Fiero for Pontiac; light
trucks for GMC.

This specifically excludes the other
three car divisions, even (unbelievably)
Buick. which has invested much sweat.
time and money in development of
high performance components for its
V& engines. It also leaves out GM's cur-

rent rear-drive G-car intermediate cou-
pes (Regal, Cutlass, Grand Prix and
Monte Carlo), which have dominated
the NASCAR Grand National stock car
circuit for years.

Will the GM divisions have to aban-
don all involvement in NASCAR, hand-
ing the series on a plate to the sleek,
new, factory-backed Ford Thunder-
birds? Or will they carry on business as
usual out their back doors? Will Buick
continue VB competition engine devel-
opment? What about the Turbo V&

Stanley gives you a hand
when you need it most.

Stanley’s new

finger. There's no

convenient home

“Flip Drive" " Ratchet
lets you change ratch-
eting directions with
one hand.

Around your home,
workshop or goroge,
Stanley’s unigue Flip
Drive ratchet does
with one hand what
used o take two. Its
patented "Flip Drive”
feature lets you
change rotcheting
directions easily, with
one quick flipofa

a0

other drive tool like
it. And it's part of
Stanley's new line of
Workmaster™ Sockets
and Wrenches.

The Workmaster
line delivers the
selection you'd
expect. All the most
needed drive tools,
sackets, wrenches
and occessories. And
o complete line of
sets for o wide variety
of jobs. All in reus-
able packages for

storage. All featuring
Stanley quality for
years of performance,
Simplifying do-it-
yourself projects
ond repairs is what
Stanley does best. The
new Flip Drive ratchet
and Workmaster
line of sockets and
wrenches prove it.

STANLEY |
helps you do things right.

Indy-car engine programs at both Buick
and Chevrolet? Sounds like a bad soap
opera. you say? Stay tuned.

Meanwhile, on the street perfor-
mance front, all sorts of exciting things
are going on deep in the bowels of all
five car divisions:

Chevrolet promises a much-needed
power transfusion soon for its Camaro
Z-28: perhaps the 200-hp. 5.7-liter Cor-
vette engine, but more likely an HO
version of the current carbureted 5.0
V8. Corvete-type independent rear
suspension is also a possibility, Several
other performance projects, including a
supercharged, 2.0-liter, J-car engine,
are keeping Chevy's development en-
gineers busy.

Pontiac  recently unveiled its
10.000th experimental engine, which
just happened to be a turbocharged.
fuel-injected 1.8-liter ohe Four like the
one being prepared for a killer STE ver-
sion of its ‘84 2000 (J-car). Also under
development is an aluminum-block,
2.9-liver Turbo VE for the future Fire-
bird Trans Am.

Both Buick and Cadillac will market
versions of the former's much-dis-
cussed luxury sports car, possibly by
the "86 model year. Some say these
will be mid-engine convertibles; I'll buy
the ragtop part. but not the mid-ship
engine—too impractical. At any rate,
they'll be spinoffs of the "‘BE downsized
front-wheel-drive EK-car (Eldorado,
Riviera, Toronado, Seville) with in-
jected VE power and $30.000-plus
stickers, Also—get this—Cadillac's
been testing a Cimarron (J-car) pow-
ered by a VB derived from its 4.1-liter
aluminum V8

Hotrod Lincolns, Escorts

Not that Ford is standing still. you
understand. Inside word from Dear-
born is that both the Lincoln Continen-
tal and the coming "84 Mark VII coupe
will get optional performance pack-
ages.

These will include super suspen-
sions, wheels, tires, brakes and—are
vou ready?—the 177-hp. HO, 5.0-liter
V8 straight from the company’s ultra-
hot Mustang GT and Capri RS, Look out
Mercedes. BMW and Jaguar!

The new Mark VI, considerably
smaller and prettier than the brick-
shaped Mark V1 it will replace, seems
cut from the same aerodynamic cloth
as the '83 Thunderbird. It's very simi-
lar in appearance to last year's striking
Continental Concept 90 show car.

At the other end of its size and price
gscale, Ford plans to one-up YW's
delightfully quick Rabbit GTI next year
with turbocharged Escort GTs, EXPs
and LN-7s. PM
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EXCEEDS THE NEED

man-made fiber. A superior matenal not lound
in cheaply made oil filters. The result?
Motorcraft FL-1A lasts longer and traps more
abrasives than any other leading filler. So which
would appear the better choice to protect your
car? The Motorcraft filter proven in million-
dollar experiments? Or one proven to trap less
dirt for a shorter period of time? Motorcratt
Quality parts for all makes of cars.
Get it logether — buckle up.

What existing oil filter could be selected for auto-
mobiles of such valuable technological stature?
Incredibly, many million-dollar experiments
are guarded by a Motorcraft FL-1A filter — right
off the shell. Engineerad to outperform all
leading filters, the FL-1A's unigue six-slot base
accommodates oil flow rushes to nine
gallons per minute. And an exclusive filter
design incorporating a pleated lilter
element is blended with tough

+ o el D --



Starl your own mnuay malung Ilusmesm

BEAT

In just @ short time, vou can be ready to join
ane of the fasiest growing industries in America
..An industry where qualified men are making
from 510,00 to $15.00 per hour...and that’s just

Tor labor. Paris, engines and sccessories add even
maore fa the profits. Bualnlb:m.ll.lug;lm

indasiry has grown so
quickly, an meuie shoriage
of qualified Small Engine
Professionals cxists through-
oul the country. When you
see how many amall engines
are in use today, it’s easy to
understand why qualified
men command sach high
prices—as much as $17.50
for a simple tune-up that
takes less than an hour.
BS-million small engines
are in service today!

That's right — there are over sixty-five million
2-cycle and 4-cycle small 5 in service
seross the U.S.A. That's the count from
the Engine Service Assn., and new engines are
being built at a rate of one-million per month!
With fully accredited and TM Foley-Bel-

saw Iraining, you can the skill and
o0 make top money servicing these
£ Homeowners and businessmen will

mwt:.ndpwfnuntlllnunlulndm
pair their lawnmowers, tillers, edgers,
rakes, garden tractors, chamn saws, mini- :l,
. the list is almost

You get all this Professional equipment with
your course, PLUS 4 H.P. Engine.... ALL
YOURS TO KEEP. ... All at ND EXTRA COST.

Mo obligation . . .

2

in SMAll ENGINE =

service and repair

 Leam At Home In Your Spare Time,

Foley-Balssw instiute
50191Fieid Bidg. = Kansas City, Mo. B4111

1 YES, piease send me the FREE booklet that
gmsful details about starting my own business in
all Engine Repair. |
and that no salesman will call,

HFLATIGNI Work part time, full time right at home - we help you every step of the way.

Mo experience necessary.

You don't need to be & ‘born mechanic® or have
prior experience. If you can read; you can master
this profitable irade righi at home, in your spare-
time, without missing a single paycheck. Lessans
are fully Mlustrated — =0 clear vou can®l o Wiong.

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

INCREASED INCOME

I"ve had abour §
VEQry EXperience re-
pairiag small e~
gines . .. bul repairs
were anly migar,
wniil I' stariéd the
Funley-Bailicw Cowrse '

Walter H. Strick
Campbell, Calitarnia

With our famous ‘learn-by-doing’ training
method, you get actual “hands-on” experience
with specialized tools and equipment you'll re-
ceive with your training, ples a brand-new 4 HP
engine —all yours o keep.

Send Today for FREE facts!
You risk novhing by accepting this offer to find
oul Fow Fﬁﬂm?baw training can give you the
skills you need fo increase your income in a

high-profit, recession-proof business of your
I:“I'Ijnl.llﬂ fll in and mall coupon below [or send post-
card) o receive full information and detalls by
return mail. DO IT TODAY !

INSTITUTE of
SMALL ENGINE REPAIR
50191 Field Bidg., Kansas City, MO, 84111

No salesman will call

| understand there i no obligation

& )

ISO 125/22°
ASA 125/22 DIN

Many people are curious as to what
film-speed abbreviations stand for. The
letters 150 are the International Orga-
nization of Standardization; ASA is for
American Standards Assn. and DIN
stands for Germany Industry Standard.
You won't take better shots, but you'll
be informed.—Robert Hertzberg

A safer safe

The hinged lid of a paper safe will close
more firmly if you weight the front
edge with strips of iron or brass, taped
down. For additional convenience, you
can cement or screw an old radio knob
behind the strips to act as a pull.
—Robert Hertzberg

Positive grip

If you've ever wanted a third hand to
put a film strip in a negative holder and
place the holder in an enlarger’'s jaws,
here's a way. A spring-type clothes pin
helps to keep the negative holder
closed. —Robert Herzberg
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NEW FLAIR
NEW FIRE
NEW PHOENIX

1983 PHOENIX LJ
The instant you take your place in the new
standard notchback seat with center armreast
vou'll know vou're not hare just to relax

So get it in gear And gage the excitement
of our Phoenix L) with a gaze or two at the
sporty, black-accented instrurment panel

Up front lies the heart of the matter s a

responsive 2.5 liter 4-cylinder engine with
elecironic fuel injection that's ready to take
vou and our front-wheel-drive Phoenix L] down
a new road to excitement

i i TN G

PONTIAC\/ WE BUILD EXCITEMENT




Mail Postage-Paid Card for Free Facts
Choose From 35 Career Opportunities

Get an Associate Degree or Career Diploma
at Home in Spare Time @ :

Send for free facts and color brochure to find out what career training in the field of your
choice may do for you—*there's no obligation to buy anything now or ever. Now at home in
spare time, you can earn an Associate De?gf or learn new job skills that could be
your ticket to a better paying career. Just check the one program that interests you
most. Eight of the programs listed let you actually earn a FULLY-ACCREDITED
DEGREE without altendin% college classes! The r 27 are desi primarily to
help you in your career. ..to learn new skills or improve the ones you have. With these
programs, you are awarded a Career Diploma. Use the card to find out everything you
need to know about one of these 35 programs. We'll send you free facts—with no
obligation to buy anything now or ever—and no salesman will call. Mail the card today
and see how easy it is to train at home for an Associate Degree, a great new career or

School was never like this!

Home study is a great way to learn because
it's so convenient! We send lessons and
training materials directly to your home. You
learn the material, then take an "Open-Book”
exam using your lessons for easy reference.
5i fill out an answer sheat and mail it to
tha school. An analysis of your graded exams
will be returned o you with comments as
neaded to tell you how you did and how you
might improve. And this method really works!

Reports from our graduates indicate they
really like home study becausa it's so flexible!
You choose your own study hours and learn
in the privacy of your own , There's no
time wasted traveling to and from class...no
worry about parking. Thera's no need to wait
for the nex! semester, you can enroll right
naw. memrwnpm...aafaﬂorshw
as you like. And all the time you're getting
your Associate Degree or training for your
mew carear, you can continue with your
prasant tab. 50 you never have to miss a
paycheck!

advancement on your present job.

Skilled Instructors as close as your phone
Your materials are especially written for
home study and are easy to understand. But
should you have a question, just pick up the
phone and talk directly with an instructor. Or if
Eu prefar, write to us at the address shown
low. We'll get back to you with help and
suggestions as quickly as possible.
Same training system wsed
by major corporations
You can be sure ‘re getting great career
training because this Is the same high-quality
training that ICS has been known for since
1891. In fact, it's the same training systam
that's offerad by many well-known
companies to their own amployees.

You Can Get a Career Diploma
That Could Change Your Lite
Statistics show that specialized career train-
ing has helpad thousands of men and women
miake more monay, get batter jobs, even start
whole new careers. Compare your
present salary with the mone
could be making in any one of 1
careehl: listed on the c.aﬁrd. And it's
not the money alone that's impor-
tant! Being around people EI?(H
doing somathing you really enjoy,
feeling successful in your career. ..
all these can make a big difference
in r fulure and in your entira
on lifal

Accredited Members National Home Study
l:lllhﬂ;m Obligation = No Salesman

Or Get Your Associate Degree
Without Attending College
Now a two-year iate Degree can
yours. ..and you never have to set foot on
college campus. You study the same su
i taught at major universities, yet never
o wait in lines or worry that a rla=e iz
full. And if you have already complet
classes, seminars, military
training, we may be able to ¢
advanced standing. The degree Y TAGE
fully accredited. 'SARY
International Correspondence School:LED
American Correspondence Schoolsic
Ofter You a Wider Choice 0f CourseTaTES
lished in 1891, International Cormresp—
Schools is the oldest and | RO —
school in the WS, North 1iC: C—
spondence Schools, founded in 19—
ori%inntnr of quick-learn instructi s
both these schools have joined togm—
offer you the 35 outstanding cares’ (s
nities listed on the attac card, m——
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PAID REPLY
CARD FOR
FREE FACT




Struck-Kit now offers a front-mount,

g

heavy-duty mower for their Mini-Dozer

Crawler tractor. The all-gear-driven mower
features a new safe start and quick-braking
system. The safe start will not allow the
tractor to be started unless the mower is
in neutral. Struck-Kit claims that the quick-
braking systemn will bring the mower to a
stop within three seconds of being shut

off.

The front-mounted, free-floating design
permits mowing under bushes and low

Rockwell International has

added more than 30 new
profiles to its existing line
of tungsten, carbide-tipped
shaper cutters.

The cutters will fit Y-
and ¥-in.-dia. spindles
{four exceptions fit 1- and
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areas,

tree branches. The free-

floating design also allows the mower to
follow uneven terrain smoothly without
scalping the high spots or flying over low

The Mini-Dozer tractor (models from
$1.000 to £2.400) and its front-mmoumnt
mower (8500} are available through the

manufacturer. For more information, con-

Wis. 53012,

Cutters for smaller shapers

1%-in.-dia. spindles) found
on smaller, more affordable
shapers. The cutters in-
clude straight. bead, ogee,
sash and various door lip
and panel-raising profiles.
plus three cabinet molding
sets,
Prices for individual cut-
ters range from $57 to
$140; cabinet molding sets
(each with six cutters) are
£295.

For more information,
contact Mat Patulski, Rock-
well International, Power
Tool Div,, 400 North Lex-
ington Ave., Pittsburgh. Pa.
15208.

tact Struck-Kit, Struck Lane, Cedarburg,

quick repairs

Skil Corp. has introduced a
rechargeable, cordless, re-
versible screwdriver said to
possess the power of larger
heavy-duty models. The
Model 2000 ($39.99)
weighs only 1% lbs., yet
Skil claims a three-hour
charge of the nickel cadmi-
um batteries provides
enough power to drive 200
Y%-in. No. 5 wood screws
into pine. Its triple reduc-
tion gearing is capable of
driving up to No. 12 wood
screws. The Model 2000
comes with one slotted and
one Phillips screw bit, but
will accept any Ya-in. hex
bit. For details. contact Skil
Corp., 4801 West Peterson
Ave,, Chicago. Ill. 60646,

Quiet plastic pipe holders

A plastic device for install-
ing water or drain pipes
has been developed by J-
Hook Inc. It's made of ABS
plastic. The maker claims
that J-Hook's tight grip can
prevent the noisy banging

of loose pipes and will not
distort even at 250° F.
J-Hooks are available in
Y-, ¥, 1-, 1%, 2-, 3- and
4-in. dia, Single-hook mod-
els range from 40 to 70
cents each; double-hook
models from 60 to
90 cents each.
Available at hard-
ware stores and
plumbing supply
houses, they're
made by J-Hook
Industries Inc.,
4425 44th 5t. S5.E.
Box BE637, Grand
Rapids. Mich.
49508, ™
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ADVERTISEMENT

New UDS Computer Telephones
To Be Sold For Only $10 Apiece
In Mammoth Publicity Drive

All who wish to apply for a new Computer Telephone
should write to the company address below
before Midnight, June 30, 1983

NEW YORK—One million

rotary dial or pushbutton

new UDS Computer Tele-
phones with electronic mem-
ory and pushbutton dialing
will be sold as part of a publi-
city campaign for only $10 a-
piece to the first one million
persons who write to the com-
pany address before Midnight,
June 30, 1983.

These are the same famous
UDS Computer Telephones to
be nationally publicized in The New
York Times, TV Guide and other lead-
ing magazines, with electronic re-dial
(which automatically keeps re-dialing
busy or unanswered numbers till they
answer) and electronic “mute” (which
lets you talk “confidentially” without
putting your hand over the mouthpiece.)

Only half the size (and half the weight)
of standard phones, they also have ad-
justable electronic ringers, which means
you can turn them “off”—for complete
silence—whenever you don’t want to be
disturbed. And when you finish your
call, you don't have to bother hanging
up—simply put the unit down (any-
where you please) and it will hang itself
up, automatically.

These new UDS Computer Telephones
are FCC-approved and require no in-
stallation. Simply plug them into the
same modular outlets as your present

phones. You can then legally
return your present phones to
the phone company, saving
yourself up to $8 a month (or
over $90 a year) for each
phone you return.

These new UDS Computer
Telephones will not be sold at
this price by the company in
any store. To obtain one at
this price, apply in writing to
the company address no later than
Midnight, June 30, 1983.

Each phone carries a full one-year
money-back guarantee, and the com-
pany will replace it, free of charge, if it
ever fails to function. There is a limit of
two (2) phones per address at this price,
but requiests which are mailed early

enough (before June 22) are permitted

to order up to 5 phones.

To apply for a new UDS Computer
Telephone, mail this original printed
notice together with your name and
address and $10 for each phone desired.
Add $2 shipping and handling for each
phone you are requesting. Mail to:
Carter & Van Peel, UDS Computer
Telephone Offer, Dept. 114-6, Box
1220, Westbury, New York 11595.
(V21410)

© 1983 Carter & Van Peel, Lid



OWVERFLOW

RECOVERY

TAMK
UPPER
HOSE

OVERFLOW
TUBE

WE estimate that 3 million motor-
ists are marooned each year by
disabled cooling systems, You don't
have to be among them.

Cleaning and refilling cooling sys-
tems is important, of course, but it's no
guarantee that cooling-system parts
won't fail. So, if you don't want to wind
up waiting for a tow truck, make sure
you include the inspection of parts in
your regular maintenance schedule.

Those parts you can get at easily,
should be checked frequently. The oth-
ers you can test less often.

However, every cooling-system part
should be examined at least once a
year. This means hoses, radiator pres-
sure caps, thermostat, fan and drive
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Troubleshooting
Your Cooling System

BY MORT SCHULTZ

HEATER CONTROL

THERMOSTAT
HOUSING

VALVE

PART 1

HEATER SUPPLY HOSE

In & closed-loop
overflow system,
BXCess pressure is
blown off into the
reservoir bottle (A)
Vacuum created when
engine cools draws
the fluid back into

the radiator (B).

belts, radiator, water pump and engine
drain plugs.

Start with hoses

Hoses will fail faster than any other
cooling-system component. Fortunate-
ly, they are visually in full view and
Basy to inspect.

Although hose life expectancy is
approximately 25,000 miles, don't take

chances. Inspect your hoses every cou-
ple of months.

Just squeeze ‘em, but do so with the
engine tumed off and cold. If a hose
isn't firm and doesn't regain its shape
as s00n as you release pressure, replace
it. Scrap a hard or mushy hose, one that
shows cracks under pressure or one
that's swollen.

Don't forget to include inlet and out-

M



To remove a stubborn hose, slit it with a
biade. Take care not to gouge connector.

let heater hoses in your inspection.
They're as much a part of the cooling
system as the upper and lower radiator
hoses. Some cooling systems also have
a thermostat bypass hose jutting off the
water pump. Check this, too. Remem-
ber—if any hose suddenly splits, the
cooling system will lose most or all of
its coolant and shut the vehicle down.

Tips to ease replacing hoses

Replacing a bad hose requires that
you drain the radiator below hose level,
loosen clamps and twist the hose off its
connectors (radiator necks). You may
encounter resistance, but don't use
excessive force or a prying tool. You
might damage a connector, and that
could result in a major repair.

So, slit the hose Jengthwise at three
or four points. Use a sharp knife, such
as a drywall knife. Be careful not to
slice into the connector. Then, peel the
hose off.

As for old clamps, throw them away.
New clamps are inexpensive.

Worm-drive clamps are easiest to
work with, but they do have a tendency
to vibrate loose; so be sure to tighten
the clamp screws every so often.

Replacement radiator hoses are
molded or flexible (accordion-type).
Although they're a bit more difficult
to install, use molded hoses; we think
they hold up better.

Generally, replacement hoses come
in one size—long. You usually have to
cut them to fit between connectors. If
the hose is too long, it will peak and
may restrict the flow of coolant.

To cut a new hose, measure the old
hose before you throw it away. Mark off
the length on the new hose and use a
sharp knife to make the cut.

This isn't as simple as it sounds,
because you want a square end. If the
cut end is slanted, the hose may not fit
securely on the connector.

To get a sgquare cut, slide the clamp
on the new hose. Flace it so that one
gside is on the measurement mark
Tighten the clamp. Now, usa the side of
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Of the various types of hose clamps, the
easiest one to use is the worm-gear type.
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hose is the result of a failed stffening
spring. When you replace this hose, make
sure that the spring is of the right type
and length for the application.

the clamp for a guide as you cut the
hose.

There is a way 10 make the installa-
tion of a molded hose less of a battle.
First, use a wire brush to clean off the
connectors. Then, coat the connectors
with a water-proof sealer. Do not put
any sealer inside the hose. It may flake
and fall into the radiator.

Now, slip the clamps onto the hose
and dip the ends of the hose in coolant

(ethylene glycol). The coolant acts as a
lubricant and makes it easier for you to
push the hose fully onto the connec-
Lors.
Finally, slide the clamps into place.
Generally, inlet and outlet connectors
of the radiator have a round protuber-
ance. Make sure that the clamp is
behind this bead. In any case, place the
clamps about “ inch from the ends of
the hose.

Tighten the clamps snugly, but don't
use excessive force. If you do, you could
deform the connector. Refill the radia-
tor, start the engine and make sure that
no coolant is leaking from around the
ends of the new hose.

That lowdown lower hose

That lower radiator hose is a sneaky
devil. It has a coil spring inside that can
lose tension. This causes the hose to
collapse at higher engine speeds, cut-
ting off the flow of coolant. The result is
overheating on the highway.

To make sure this won't happen,
have someone start and accelerate the
engine as you watch the hose. (Keep
away from the fan, beits and pulley.)
The hose should stay in shape. If it flat-
tens, replace it.

The lower radiator hose can cause
another problem if you have to replace
it. Make sure the one you get has a coil
spring in it. Lower radiator hoses are
entering the market without springs.
This isn't a problemn if you're replacing
the old hose, because it's cracked or
leaking. Just transfer the spring from
the old one to the new hosa.

However, you can't do this if you're
replacing the hose because of a weak
spring, so keep looking until you find a
new hose with a spring. If you can't
find one, go to an auto salvage yard and
get one off a junker. Just make sure it's
the correct length.

Keeping the pressure on

The radiator pressure cap is reliable,
but it doesn't last forever. It has two
important jobs. If it fails to do them, the
cooling system will overheat.

One job is to seal the cooling system.
The cap gasket pushes against the radi-
ator filler neck to do this. Sealed, the
cooling system builds up pressura that
raises the boiling point of coolant. For
example, the boiling point of a 44 to 56
coolant-water mixture is raised approx-
imately 50° at sea level, and a higher
engine operating temperature is more
aefficient.

The second job the radiator cap has is
to release pressure when it reaches a
critical level. Depending on the cap
design, a pressure vent, cap gasket or a
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The three types of cooling fans are direct-balt-driven, clutch-belt-driven and electric-

motor-driven. All three can be tested, using different procedures for each one.

rubber washer around the rim of the
cap will move when the pressure gets
too high, and pressure is released.

In older cars, this pressure is
released through an overflow hose that
extends down the side of the radiator.
As it's released, some coolant flows
from the radiator through the overflow
hose and is lost.

Newaer cars are equipped with sealed
overflow systems. As the pressure is
released, the coolant flows from the
radiator through the overflow hose into
a plastic tank. When the engine cools,
vacuum created in the radiator draws
the coolant back into the radiator.

Capping it off

Here's what you should know about
servicing pressure caps:

B Never remove one from a hot radia-
tor. As careful as you are, there's
always a chance that hot coolant will
gush and scald you. Burns are the main
injury suffered by those who work on
Cars.

B Wash the cap in water and examine
the gasket or gaskets. Whenever a
crack is found, replace the cap.

W If the cap has locking tabs, ba posi-
tive that neither one is bent. If a tab is
bent, replace the cap.

B Press down on the spring. It should
offer strong resistance. If there is but
slight resistance, replace the cap.

B Arttach the cap to a cooling-system
analyzer and pump up the pressure so
that the dial records the pressure
stamped on the cap body. If the
pressure falls off rapidly, the cap is
not functioning properly. Replace
it.

Analyzers (pressure testers) are sen-
sitive to small air leaks which can cause
the pressure to drop off slowly. Don't
be fooled and replace a good cap. If
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you're not losing coolant, keep the cap
in service.

B If a replacement is called for, buy a
new cap that's designed for your cool-
ing system. Doing otherwise will result
in a loss of coolamt and overheating.
Furthermore, aluminum radiators re-
quire the use of aluminum radiator caps
to prevent galvanic action that results
in corrosion.

B Inspect the radiator filler neck to
check for bent tabs and rim. Also, make
sure that the neck is firmly soldered to
the radiator tank. A damaged filler neck
will have to be replaced.

B Heplace the overflow tube and/or
plastic tank if either one is not in good
shapa.

B Finally, in many cars with plastic
coolant recovery tanks, radiator caps
have to be secured so that an arrow or
mark on the cap will line up with the
overflow tube. This is your assurance
that the valves are in place to permit
the release of pressure and syphon-
ing.

Pressure-testing the system

With the engine cold and turned off,
remove the radiator pressure cap.
Make sure the radiator is filled; then
wipa the fillar neck clean,

until the tester gauge reads the
level at which the cooling system is
rated. This rating is stamped into
the top of the radiator cap.

Watch the gauge needle. If it falls,

don't find a leak. What do you do
than?

Loosen the tester and start the
engine. Let it run until it reaches nor-
mal operating temperature. Now, tight-
en the tester.

Caution: Be careful when doing this
test. With the cooling system tester
connected and the engine running,
pressure builds up quickly. Don't let
pressure excead 20 p.s.i. When it starts
coming close, loosen the tester careful-
ly. Hot coolant may spew out, so be
ready to jump back.

If the needls fluctuates, there's prob-
ably a combustion leak becauseof a bad
head gasket.

If the needle doesn't fluctuate, race
the engine and watch the tailpipe. If a
heavy amount of white smoke (steam)
is expelled, it may indicate an internal
coolant leak because of a cracked
engine block or a cracked cylinder
head.

One way of verifying an internal leak
is to examine the oil dipstick. If water
globules are mixed in with the oil,
there's an internal leak.

Tips on thermostats

Most thermostats contain a wax pel-
let that expands when heated and con-
tracts when cooled. The pellet is con-
nected to a piston that operates a
valve.

When the pellet heats and expands,
it forces the valve open. As the pellet
cools down and contracts, pressure is




To test a thermostat, place it and a ther-
mometer in water under heat. Check
temperature when thermostat opens.

through the engine, so that it warms up

As the engine gets hot, the pellet
expands, the thermostat valve opens
and coolant is allowed to flow into the
radiator, so cooling can take place
before coolant starts to boil.

There are, therefore, two ways of
recognizing that a thermostat has
become defective:

1. The engine owverheats. The ther-
mostat valve may become stuck in the
closed position, thus preventing the
coolant from working its way into the
radiator,

2. The engine warms up slowly, with
the result that little or no heat comes
from the heater. The thermostat valve
is stuck in the open position.

Gauges better than lights
Owmers of cars equipped with tem-
perature gauges can determine if one of
these problems is developing much
better than car owners having only
temperature warning lights. With a
gauge, you can see if temperature is
staying below normal. Not so with a
light, which will turn off the instant
when you start the engine and goes on
again only if the engine overheats—if
it's working as it should.
Furthermore, a thermostat that's
causing overheating often begins to
stick gradually; that is, over a period of
time. As the situation gets worse, the
engine will run hotter and hotter. This
you can readily determine with a tem-
perature gauge, but a waming light
goes on only when the problem reaches
a critical point—too late to be of help.

Replacing a thermostat
Admittedly, removing the thermostat
every year for testing is a real pain. You
have to drain the coolant; then unbolt
and remove the thermostat housing—
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which will destroy the gasket—in order
to get at the thermostat.

You have to hang the thermostat on a
pan filled with water, so that it's fully
immersed; then heat the water as you
keep one eye on the thermostat valve
and the other eye on a thermometer.
When the thermometer records the
tempearature stamped on the thermo-
stat body, the wvalve should be wide
open. If not, you have to replace the
part.

Then. to reinstall the old thermostat
or install a new one (make sure it's rat-
ed at the temperature specified by the
car manufacturer), you have to clean
the housing surfaces and install a new
gasket.

An easier test

Here's an easier way to test the ther-
mostat. General Motors advocates the
use of temperature sticks. These are
pencil-like devices which contain wax
materials that will melt at specific tem-
peratures. The temperature rating is
specified on each stick.

You'll need two temperature sticks,
or crayons, to test the thermostat—one
that's rated at approximately 25° balow

Fanfare

Your car has either a direct-drive,
clutch-type ar electric fan. Direct-drive
and clutchtype fans are driven by
belts, and bad belts are the most com-
mon cause of fans not working. If the
fan isn't working, air can't circulate
through the radiator to carry heat away,
and overheating results.

So, to avert trouble because of a
direct-drive or clutch-type fan that sud-
denly poops out because of a bad belt,
inspect the belt for cracks, grease,
frayed edges, or any other damage.
Also, make certain that the belt is
tight.

With the engine off and cold, look for
bent and cracked fan blades. Replace
the fan if blades are damaged.

If you have a clutch-type fan, turn the
fan.

It should rotate frealy, but you should
feel slight resistance. Also, check the
area for a fluid (silicons) leak from the
clutch. If the fan is hard to turn or there
is a leak, replace the fan.

As for an electric fan, there is no test
to determine if the switch and motor
are about to fail. However, it is possible
to test the heat-sensitive actuating

the rating of the thermostat in your car
and the other rated at about 10° above
your thermostat.

If the thermostat in your car is rated
at 185° F., you should use crayons rated
at 169° F. and 206° F. Thesa crayons
are available from Omega Engineering,
1 Omega Drive, Stamford, Conn.
06907. They cost $5 each.

When the engine is cold, remove the
radiator-pressure cap. Clean the ther-
mostat housing and rub wax from each
stick onto the housing.

Start the engine and run it at a fast
idle. As the “'low-temperature” mark
(169" F., for example) starts melting,
look in the radiator (not the overflow
tank). You should not see coolant mov-
ing (fowing). If coolant is flowing, it's a
sign that the thermostat valve is proba-
bly stuck open.

Now, before the “high-ternperature”’
mark (206° F.) starts melting, you
should see coolant flowing. If you don't,
the tharmostat valve is probably stuck
closed.

switch which turns the fan motor on
and off. These thermostatic switches
are usually bolted into the engine block
or cylinder head and their sensing ends
are in direct contact with coolant. When
the engine coolant reaches a specified
temperature, the switch opens or closes
a circuit and switches on the fan. A
workshop manual will tell you at what
temperature this should happen.

You test this switch in the same way
you would check a conventional wax-
pellet thermostat, but you must also
make a circuit using a 12-volt power
source and a test light in addition to a
thermometer.

Immerse the sensor and the attached
wires into a pan of heating water and
keep an eye on the thermometer and
test light. When the switch reaches its

design temperature, the light should go
O

We'll have more tips on the all-

important cooling system in Part 2 in
our June issue. ™~
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FRESH AIR
BREAKTHROUGH!

AMERICA'S NEWEST AND MOST POWER-
FUL BIPOLAR IONIZING-PRECIPITATOR
CLEANS YOUR AIR OF HARMFUL, IRRI-
TATING POLLUTANTS BETTER THAN ANY

10"x 10"

ULLECTOR

OTHER ROOM IONIZER.

IF YOU WANT CLEAN FRESH AIR OR YOU'VE UNPLUGGED YOUR POPULAR FILTER-FAN
UNIT BECAUSE IT DOESNT WORK THEN READ THIS...

Is your indoor air fresh, clean and alive? Indoor air pollution is becom-
ing a naticnal health hazard. Energy efficient airtight buildings are
stifled with stale polluted air which contains tobacco smoke, smoke
and soot from fireplaces, heating systems and cooking appliances, as
well as dust, pollen, viruses, and bacteria. Most of these pollutants are
so small (under 5 microns) that they are not effectively removed by
common small filter-fan units. Scientific tests show that these noisy
toy-like devices which emit chemical “citrus” odors are no match for
high-powered ionizers in thoroughly cleaning indoor air,

ANOTHER IMPORTANT DIFFERENCE

You know how fresh and vibrant the air feels right after a rainstorm, in
the mountains, or near a waterfall. That clean, alive fresh air is rich in
something important that is greatly depleted in cur urban and indoor
air. That missing element is negative ions, natura's own air cleaners.
Many users experience great benefit from these amazing active ions,
including feelings of aliveness, alertness and vitality similar to that
experienced in the fresh mountain air. In addition, even hospitals use
ionizers in some units.

Filter fan units do not emit negative ions, The COLLECTOR, by Zestron,
creates trillions of these beneficial ions every second, while giving
you the best performance, value and technology in air cleaning.

THE ZESTRON BREAKTHROUGH!

Most ionizers clean your air but leave an untidy deposit of pollutants
on room and furniture surfaces near the ionizer. The COLLECTOR by
Zestron takes ion technology a giant step forward by giving you super-
powered ion output while depositing poliutants from your air on the
collector panel, This easy to clean panel features a scientifically for-
mulated surface that electrostatically attracts the vast majority of
airborn pollutants to it rather than to the floor or walls near the ionizer
Other bipolar jonizers with porous collecting surfaces that absorb
odaors and unsightly grime are almost impossible to clean.

AMAZING DEMONSTRATION!

Unplug your COLLECTOR, place the ionizer unit and an ash tray on
top of the panel. Place a lit cigarette in the ash tray and watch the
smoke rise into the air Mow plug it in, and amaze yourself and friends
as the smoke barely rises above the ash tray and then nose-dives
onto the collector panel before it can enter the room air. This is
accomplished entirely electronically with no moving parts! The COL-
LECTOR by Zestron is the only ionizer on the market that cleans the
air powerfully enough to accomplish this test.

ADJUSTABLE QUTPUT
Some people prefer fewer ions at night. The COLLECTOR is the only
adjustable bipolar ionizer that allows you to set the ion level to your
personal preference.

THOUSANDS OF SATISFIED USERS
Don't you, your family and friends deserve the healthy clean fresh air
that Zestron ionizers have brought to thousands of satisfied users?
Users write: “| simply can not believe how much better | feel” Dr. EK.,
DDS —MA; “| smoke heavily and it has cleared the air as advertised”
G.P—WA; “| havent taken the top off my nasal decongestant spray
since using your product. | was previously a chronic user” G.5.—3SD,

When you use your COLLECTOR, you'll quickly feel the difference it
makes and smell the freshness in your air. You'll actually see the
alimination of amoke and dust in your air!

SILICON VALLEY TECHNOLOGY
The COLLECTOR, incorporating years of high reliability design expe-
rience, is built with quality parts in the heart of Silicon Valley, USA. to
give you years of trouble free service.

The COLLECTOR operates anywhere in your home or office for pen-
nies a month and has nothing to wear-out or réeplace.

SUPERPOWER OUTPUT

The COLLECTOR by Zestron is the only bipolar collecting ionizer
with superpower output. The thoroughness and speed of air cleaning
increases with more ion output, and Zestron ionizers give you the
highest output (without detectable czone). Check the comparison
chart below. Mote that many of the other ionizers on the market do not
come equipped with a COLLECTOR or do not state ion output as
measured in the industry standard of ions/co/sec. at one meter

ADVERTISED
IONIZER OUTPUT (1 m.) COLLECTOR
ions/cec/sec.

The COLLECTOR 1,200,000 YES
by Zesiron

JSA Bubble not stated YES
Orbit not stated YES
AirCarell 236,000 YES
lon Fountain 540,000 NO
lon Cloud 350,000 NO
lonosphere 350,000 NO
Modulian 75,000 NO
lon Breeze not stated NO

FREE ION DETECTOR
& FREE remote ion detector comes with each ZESTRON to
varify and compare output. When you place the detector next
to a ZESTRON and a competitive unit, you will see greatly
reduced or no output from the competitive unit!

SATISFACTION GUARANTEED
Order a COLLECTOR now and try it in your home or office risk free
for 30 days. If for any reason you are not satisfied, return the unit fora
full refund including return postage. The COLLECTOR has a full one
wear warranty on both parts and labor excluding abuse.

ADDITIOMAL DEALERSHIPS AVAILABLE
Reorders are pouring in, customers write: “We are enjoying the results
of the first one and are ordering two more” Dr JB., MC —CA; “I'm a
distributor for three other ion companies, and have to say | am
extremely, extremely impressed” TN.—CA.

ZESTRON, the leader in ion technology, has created a unigue DEAL-
ERSHIP PROGRAM. Call or write for details on this RISK FREE
OPPORTUNITY.

TO ORDER —FREE SHIPPING

Send your check or money order for $119.85 for one or $104.95 each
for 2 or more (Calif. res. add 6.5% tax) or credit card users may call:

TOLL FREE: (B00) 372-1200 ZESTRON, INC. Dept. M4
In Calif.: (80Q) 392-1200 8687 McGlincey Lane
or (408) 371-1200 Campbell, CA 95008
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Coal miner’s offspring? =

When | spotted this little light at the
National Hardware Show last year, my
first reaction was that it was a gimmick.
The maker challenged me to try one
and I did. [ have since (gratefully) used
it on my head when working in a dark
cellar to cut holes through flooring and
sill for a plumbing installation. when
working on a ladder and for other tasks
for which a good light that didn't have
to be held was welcome. Now my son
has glommed it for exploring caves on
his backpacking trips o the moun-
tains.

The little Handi-Brite is a dandy
light. It sells for $10.85 postpaid. and
you can wear it on your head or simply
hold it. The light panel tilts, which is
great when you wear it coal-miner
style. If you do your own home carpen-
try. you should add this light to your
toolbox. To order, write: Handi-Brite
Inc., Box 1735. Haines City. Fla.
33844 —H W

Headband that comes with Handi-Brite is
removable when you want to store [t

@

Light panel tilts up or down for job at
hand. Housed in plastic, lamp is powered
by two standard-size C batteries.

Eliminate tangled cords

Cord xﬁpor stores 100 ft. of electric
cord, which can be wound in or out with
relative sase—an asset in the shop.

Chopper Industries. Box B7. Easton, Pa,
18042—the folks who gave us the
Chopper 1 log-splitting ax—have un-
veiled another good one. It's the Chop-
per Cord Keeper which can be used to
store electrical extension cord, rope,
flat hose, chain or anything else that
you can logically think of winding into
the unit. | now have one in my shop—
filled with electrical extension line—
and it works like a charm. It is well-
constructed and [ simply hang it on a
dowel when not needed. It's available
in many home centers or by mail from
the manufacturer for $12.95 post-

paid —H. W,

<3

Power to the workshop

Most multioutlet strips require you to
clear valuable tool storage space on
shop walls for installation. For that rea-
son, | decided to give Snapit's multiout-
let power center (Cat. No, 48725-6) a
try. 1 can connect a half-dozen portable
power tools to it without worrying
about an overload. The unit has a 15-
amp. reset breaker built right into the
box. About $24 at home centers, iU's
frorn Cable Electric Products, Box
6767, Providence, R.1. 02940 —H. W.

Multioutlet extension cord has 6 ft. of
14/3 wire (grounded), reset breaker (A)
and switch (B) that glows if power is on.

How to sand a crevice

A line of round abrasive cords and flat
tapes sold by E.C. Mitchell Co. Inc., Box
607, Middleton, Mass. 01949, will let
you sand smooth otherwise inaccessi-
ble spots. The cords come in diameters
from .150 to .012 in., tapes in widths

Round abrasive cords gquickly smooth
areas like the fine grooves in spindies.

Author found flat tape indispensable on

tight deburring jobs and when stripping
old finishes from furniture.

Tapasandwrdsmamﬂuhhina num-
ber of different sizes. Free sample cards
are available from the manufacturer.

from Yis to Y in. Cords and tapes are
available in aluminum oxide. crocus
and silicon carbide. Oil cords are also a
stock item. A 75-ft. spool is about $5.
Write the maker for more information
and a free sample card. —H W

If you've come across a new product with sorme spe-
cial festunes, let us know about 5. Write o P Work-
bench, Populer Mechanics, 224 Wast 57th 5t. New
Yark, N.¥. 10018,
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Superfast fire extinguisher

Halon gas fire extinguishers
work so fast you'll hardly be-
lieve your eyes. When two
Halon gas compounds act to-
gether inside the unit. one
reacts as the propellant and one
as the extinguisher. The extin-
guishing agent leaves no resi-
due, so there's no cleanup after
use. Because it works so fast,
much less extinguishing agent
is necessary to put out a given
fire. The units are perpetually

charged until completely ex-
hausted of Halon gases. The
Model 2500 has 15 seconds dis-
charge capacity, but most fires
are extinguished in fractions of a sec-
ond with this unit. ASP makes four
models. The 1000 is a tiny car unit,
Model 2500 contains 1.2 pounds of
Halon. The larger 3000 (2.2 pounds)
and 4000 (3 pounds) models are for
home use. When you figure the
amount of use of a given unit compared

Halon-filled fire extinguishers don’t need to be
recharged after each use; they're disposable.

to a conventional extinguisher (which
must be recharged after each use) the
ASP units are competitively priced.

Available postpaid from ASP North-
east. HR4, Box 61, South Salem, N.Y.
10590. Prices are $29.85 (for the
1000), $49.95 (2500), $68.96 (3000) or
£89.95 (4000).—J.0.

Hand cieaner has no ammonia or petro-
leum distillates and is biodegradable.

Tarkhelp, a new hand soap, does its job
without leaving any smelly residue.
The product is a mixture of wood flour
and smooth round pumice suspended
in & soap base, Tarkhelp also contains
pine tar, kelp and lanolin to help condi-
tion your hands. and doesn't contain
petroleum distillates or ammonia that
can give your hands a bad smell. A G-
pound container costs about $8.50 and
the small size is under a buck. Tarkhelp
Mfg. Corp. is at Box 605. Kirkland.
Wash. 98033.—Joe! Breault
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Mower injection

Pull-starting a small four-stroke can
leave you panting, but this fuel-injec-
tion system fires up first shot. You
replace the gas cap with a plunger to
which a fuel line is attached. The line
connects to a fuel injector you install on
the intake manifold. You have to drill a
hole and tap it for the nozzle. The tap
comes with the kit. When you're ready
to start, give the plunger a squirt and
pull the cord. It worked great on our
portable generator.

% g e . N

Fusl-infection system for small four-
stroke motors fires them up first try.

The price is $19.95 plus $1.50 for
shipping from JLM Products & Design,
6805 Boysenberry Way. Colorado
aprings. Colo, B0B18—T. A,

Stick-on antenna

Using a new type of foam tape adhe-
sive, the base of this CB antenna may
be mounted directly to the wehicle's
rear glass or windshield and it needs no
wire hookup. There are no holes to drill
or special tools needed. The antenna
signal is picked up through the glass by

a4 sensor.

Adhesive-backed antenna sticks on out-
side of glass; pickup mounts inside.

The Avanti may be mounted to any
nonconductive surface less than Y4-inch
thick so it can be used on cars, boats or
motorhomes.

It's approximately $40 at CB/Stereo
putlets, or. write directly to the An-
tenna Specialists at 12435 Euchd
Ave., Cleveland, Ohio 44106.

—Joe! Breault
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Antifreeze in hot-water system

I have a 20-year-old. cast-iron boier
hot-water heating system with copper
tubing. Couwld I use an antifreeze solu-
tion when were away in the winter to
prevent the system from freezing?—
Name Withheld New Hartford, N.Y.
You can add antifreeze (glycol) to the
closed hot-water system, However,
this is one job that is best left to profes-
sionals for the following reasons:

1. The hot-water systermn must be
drained.

2. About 50 percent of the system
should be filled with antifreeze.

3. It's difficult to determine the nec-
essary amount of antifreeze to add to
the system.

You can purchase glycol at plumbing
supply houses. However, you will still
have to deal with the domestic water.

Foam insulation

My insulation installer recommended
urethane foam in my attic. He claims
that 1 in. of urethane will equate to an
R-30 value. I have heard that plastic
foams should be avoided. Also. how
can 1 in. of urethane equal an R-30 val-
ue, when 6 in. of fiberglass can't get
anywhere near that?—Fred Weitzel,
Pine Apple, Ala,

Foam in your attic? Never. Foamn was
developed for use in walls, or on flat
roofs (mainly commercial ones). Seri-
ously consider changing installers, as a
check with the Insulation Contractors
Assn. of America, Washington, D.C.,
revealed the following R-values for 1
in. of various foam-type insulations:
(Although they are usually sold as a
board product. they are sometimes
sprayed or poured in place.)

Polystyrene R-5
Polyurethane R-6.2
Polyisocyanurate R-7.2
The above R-values are for average

density material.

Do not confuse all “foam' insulations
with urea-formaldehyde. which the
Consumer Product Safety Commission
has deemed harmful to your health, As
most foams are flalmmable. certain pre-
cautions should be taken. (See "1 Stand
Carrected.” Homeowners' Clinic. page
59, Sept. "B2.)

Peeling paint on church
The paint on the tower of my church is
peeling. Any advice before we start
repainting?=-—Monsignor Brennan, St
Peter's Church. Kingston, N.Y.

1 observed beautiful St Michael's
church and steeple in Charleston, S5.C.,
being repainted. This harbor city is

50

subject to both heat and high humidity,
conditions that are tough on paint jobs.
Paint contractor Leonard Fulghum of
Ferguson Fulghum Inc. brought out
some interesting points:

Ventilation is important for any
painted surface, as moisture behind the
paint will peel the paint off as the mois-
ture wries to escape (see "Mildew and
Peeling Paint.” Homeowners' Clinic
page 52, Oct. '80; also see our paint
story in the Home Ideas Guide. page
115). This will be the case even more
50 in a steeple. which is exposed to the
elements at all times. Tell your contrac-
tor to check for adequate wventilation
prior 1o starting the painting.

Leonard prefers an oil-base paint, as
its glossy surface helps repel mildew,
(¥-14 or M-1 paint additives can also
help fight mildew.)

If your steeple is metal and you can't
sandblast, the old paint must be
removed mechanically, prior to apply-
ing a good grade of primer. Leonard
cautions, “"Don't stint on the primer
and paint.” If your painting contractor
isn't certain what precautions to take,
consult the manufacturer,

Mildew and more mildew
My B-year-old house with textured sid-
ing was painted with Glidden latex
stain. It has good drainage and gets
very little shade. However. within a
very short time mildew started to
appear unhder the eaves and gradually
covered the trim and siding. Two years
ago we washed the mildew off with a
brush and solution of bleach, tri-sodium
phosphate and water. Then we rinsed
well and sprayed on full-strength
bleach. After the bleach dried we
sprayedthe house with two coats of Glid-
den cil-base stain. Within six months
the mildew reappeared. It's worse
than ewver, What do vou suggest?
—Stephen Ensminger, Auburn, Ala,

Sure Cote, by Jomaps Inc., Box
BEBE3. Atlanta. Ga. 30356-B583. is a
liquid that is applied to any surface to
resist mildew for a long period of time.
Following the manufacturer’'s direc-
tions, you may even use it on book cov-
ers, wallpaper, drapes and ceramictile.
It's used for both interior and exterior
applications.

My front door had recurring mildew,
just as you've had with your house.
After l removed the mildew the second
time [ used Sure Cote.. The door
hasn't had mildew since.

Availablein pint and gallon sizes, the
manufacturer's suggested price is
$12.50 per gallon. Coverage is about
400-450 sq. f1. pergallondepending on
the surface. It can be sprayed.
brushed or rolled on. The company
recommends a reapplication of the
clear acrylic coating every year to
keep a mildew-free surface. ™

D you hawve 8 hame-maintenance or repair probfem?
Send it to Homeowners' Clinic, Popular Mechanics,
&84 West 57th Sr, New York, N.Y. 10018 Lerters
cannot be answered individually, bur problems of
wide interest will be discussed n the cofumn, For
mone home-repair and maintenance help, get PM's
Home Care Guide, $4.95 postpaid, Send your orden(s)
to Popular Mechanics. Box 1014, Radio City Station,
Now York. N.Y. 10101,
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WIN A POTHOLE
FULL OF DOUGH

FROM MONI!OE

The Bump Stops Here Sweepstakes.

Whoever thought those annoying, trouble-
some potholes could bring you $10,000 in cash?
Well, they can during “The Bump Stops

Here” Sweepstakes from Monroe. . 7% small car road hazards.

It's easy to enter. And easy to ZGadi R A A e So stop at your participating
win. Just S /s g —L A =" Monroe retailer today. You'll get
stop at any Y s a better ride in your small car.
participat- Plus, a chance to win $10,000,

ing Monroe
8, retailer, fill
. out the
entry form
and mail it in.* That's it. There's
no obligation . . . nothing to buy.
You could then win the Grand
Prize of 510,000, Or one of the
three second prizes of $1,000.
And while you're at your
Monroe retailer, ask him
about his colorful Bump
Stops Here T-shirts.
They're a fun way
to tell the world
you've had it with
America's roads,
And don't forget to

ask about the Monroe Gas-Matic'"
. . shock. Its low-pressure gas Lhargmg
;a’-i“ ‘w 3 design works like a cushion against
s bumps, tarstrips and other

S AL
B &

M@/Lﬁm
Fices THowwe

Or. print your name and address on a plain piece
of 3x3 paper. No mechanically reproduced
l'anll.'*u accepied. Enter as often as vou wish
Each entry must be mailed separately, Mail it
ta: Monroe “The Bump Stops Here’ “Bweep
stakes, PO, Box 7, NY. NY ({6, Entnies
must be postmarked by midnight
T/AUB3. and received by 5/12/83. You
must be L6 years or alder (o enter

THE BUMP STOPS HERE.

Monroe Auto Equipment (e
Chowrgaan it Tanied o &ulomolise




SCIENCE

WORLDWIDE

Testing parts for breeders

America’s slow and deliberate breed-
er-reactor program enters a major
development stage this month with the
start of a year-long experiment at Rich-
land. Wash. That's where Westing-
house-Hanford operates the Fast Flux
Test Reactor. a standard, fission-type
atomic reactor outfited for experi-
ments leading to the breeder’'s devel-

lower a 40-foot-long tube into the
depths of the cavernous Hanford reac-
tor building with a four-story-high pul-
ley. part of the handling machine.
Inside the tube are hundreds of sam-
ples of alloys—all candidates for mak-
ing parts to be used inside the Clinch
River. Tenn.. breeder-reactor now un-
der construction. The alloys will be

REACTOR BULDING

HEAT EXCHAMNGERS

REACTOR

HEAT EXCHAMNGERS

_ MACHINE

Tests at Hanford will use 8 huge

machine to lower potential parts for breed-

handling
er-reactor construction into the heat and radiatdon of the facility’s reactor.

opment. (A breeder uses radioactive
material to produce energy plus addi-
tional radicactive material. Thus it pro-
duces more fuel than it consumes.)
The tests will begin when engineers

subjected to the reactor's 1.000°F, plus
temperatures for weeks on end to see
how they take the heat. Seven three-
story heat exchangers will maintain liv-
able temperatures in the building.

Let the chips fall
Microchips have revolutionized the
computer industry, turning tiny bits of
silicon into memories that drive an
amazing array of electronics devices.
But is there something better than sili-
con? Would you believe biochips?
Theoretically, a biochip would use
chemicals found in the human body to
form a computer chip as complex as a
human brain cell. Physics News, while
noting such chips are only on the draw-
ing boards today, still says a major step
was taken by British researchers last
year that could lead to biochips. The
researchers found that a molecule
called Hemiquinone—found in human
blood—can oscillate two atoms of
hydrogen back and forth between two

52

segments of the molecule. That action
creates binary off-on circuits. The next
problem to solve: how to hook thou-
sands of such molecules together to
form an intelligent chip.

Follow that meteor!

Some reported sightings of meteorites
have contained gross exaggerations,
according to Florida meteor watcher
Stephen L. Morgan. He says many such
reports note the duration of the fireball
in a casual manner, Some, he writes in
Meteor News, are exaggerated by a
factor of two or three. Morgan advises
observers to be extremely conserva-
tive in estmating meteor duration,
which is usually less than 3 seconds.

Fighting decadent art

Some of Europe's greatest historical
and artistic treasures are falling apart
with age. But a team of Austrian scien-
tists reports a new lechnique that may
save hundreds of such objects. Treat-
ing several ancient maps, manuscripts
and paintings with a magnesium-car-
bonate compound, the scientists say
they were able to arrest the decay of
paper and cloth containing copper-base
pigments. The Austrians say the com-
pound forms a tight chemical bond
between the pigments and the surfaces
to which they were applied. Two years
have gone by, but it will take more time
to prove that the effect is lasting.

Rain, by thunder!

Thunder always comes in rainy weath-
er. but the relationship between rain
and thunder may be deeper than we've
imagined. Rutgers University Aero-
space Dept. head Samuel Temkin
believes that thunder claps often cause
rain, His research with large amplitude
sound waves has included setting up a
simulated thunder clap in a lab near
tiny droplets of water. For one thing. he
says, the sound wave from a thunder
clap moves water droplels close to-
gether, making rainfall more likely.
Temkin also notes that post-lightning
shock waves tend to break up water
droplets, sending them flying until they
collide. The heavier droplets. he says.
are what we call rain. Temkin cautions
that his theores are based on laborato-
ry work and field experiments will have
to be conducted to prove them.

Send no flowers

Bees that eat something other than pol-
len have been discovered by a Smith-
sonian Tropical HResearch Institute
team in eastern Panama. The bees.
named Trigona hypogea by David W,
Roubik and his fellow researchers. eat
carrion—the decaying flesh of dead
animals.

Meat-eating bees may strike a chill-
ing note for most of us, but Roubik
reports the T, hypogea has no stinger
and searches for dead flesh only. The
bees partially digest the meat, then
take it back to the hive, requrgitating it
to other bees. ™
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More horsepower and torque
than Chevy 5-10!

Ford's Ranger is already the best-selling
4-cylinder pickup built in America” Now it offers
V-6 power and performance, too! Rangers new
2.8L V-6 is available in 4x2 and 4x4 models.

More payload than Chevy 5-10. Ranger’s 1755-1b.
payload option is the largest of any American-
built small pickup.

R. L. Polk & Co. CYTD registrations for 4x2 models
through October, 1982

Ford's new Electronic Engine Control, EEC-IV, con-
stantly monitors the Ranger V-6 for most effective
performance. It can
process a million com-
mands a second!
Widest choice of
engines. Only Ranger 4x2
cffers two 4-cylinder gas engines

and a V-§, plus a new diesel
FORD DIVISION

that the Chevy 5-10
can't match.

FORD 1G] RANGER.
THE MOST P

e

ERFUL V-6

IN ANY SMALL PICKUP!

£
i

Gat it fogether—Buckle up.
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There's only one
sensation this refreshing.
Low 'tar' Kool Lights.
The taste doesn't

miss a beat.

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

Kings, 9 mg. "tar", 0.8 mg. ncoting; 100°s, 10 mg. "rar”,
0.9 mg. nicoting av. per cigarette by FTC methad




Pick cruising canoas for dey travel and a fam-
ily-sized tent, Hke White Stag/Henderson's
new Gold Miner, for budget roughing-it

Toda-p. the outdoors is
still the best of bargains
for family vacations. A
campground is a great base of
action for sightseeing and
biking, backpacking and boating,
climbing, spelunking, water
sports, photography, bird-and-
wildlife watching, hunting,
fishing, rock-hounding—choose
one or all,

Here are new places to go,
new tents to pitch when you get
there and new gear and supplies
to take along—plus where to
write for more information on
campgrounds and gear.
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Only in the great outdoors
are there so many sights
and activities for a 1983
vacation you won't forget.

BY RICHARD DUNLOP

year, why not pitch your tent
close to where the Vikings erected
their long houses at L' Anse-aux-Mead-
ows in Newfoundland? Or set up at
Carlsbad Caverns National Park, New
Mexico, and hike through the wild New
Cave? You can camp and look for dia-
monds in Crater of Diamonds State
Park, Arkansas, or go boat camping in
Alaska's Glacier Bay National Park.
Camping combines with all sorts of
family wvacation possibilities. Go cy-
cling, riding, hiking, backpacking, ca-
noeing and sightseeing on your vaca-
tions and still spend your nights in your
tent or RV. Here are 10 family camping
suggestions.

North to the Viking past

You can wade into a stream that
flows into the sea at L' Anse-aux-Mead-
ows on the far northern tip of New-
foundland, and catch salmon with your
bare hands. The Vikings did it
there over 900 years ago, as
archaeclogists learned from the
Norse sagas. When archaeolo-
gists dug into the mounds of
what nearby fishermen had al-
ways thought were the remains
of an Indian camp, they found the
foundations of Viking long
houses. Today, L Anse-aux-
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Georgia’s Okefenockee Swamp and
down many watorways connect camp-
ing sites to the Suwanee River,

Meadows can be the goal for family
camping adventure.

Drive through the Canadian Mari-
timeas 1o North Sydney on Nova Scotia's
Cape Breton Island, from where a sea-
going ferry takes motorists across Cab-
ot Strait to Port-aux-Basgues in New-
foundland. From there it is only a short
drive along Route 1, the TransCanada
Highway, to the J.T. Cheesman Provin-
cial Park where a family can set up its
tent by the sea. The surf surges ashore,
and the wind sighs through the pines.

The road to the Viking past allows
campers to stop at such outstanding
salmon streams as Flat Bay Brook, and
camp at Barachois Pond. Rangers lead
youngsters on nature hikes during the
summer. Another night's camp might
be made at Blue Ponds,
where swimmers splash in
fresh-water ponds fed by
limestone-based springs.

It is at Deer Lake, a log-
ging town that's sur-
rounded by thick

the modern campsites nDow

forests, that Highway 430, the Viking
Trail, leaves Highway 1 and strikes
northwest into Gros Mome National
Park. Dramatic fjords off Bonne Bay cut
desp into massive mountains, and
there are many campgrounds. The
Viking Trail leads north along the west
coast past striking dolomite arches set
in the sea to Port au Choix. At this park,
prehistoric Indian burial grounds wera
excavated in 1968. Dorset Eskimo sites
are nearby. Northward along the coast,
scores of fishing villages such as Dead-
man's Cove, 5t. Barbe and Blue Cove
rival one another in beauty and friend-
liness. Then at the northern tip of New-
foundland there is L'Anse-aux-Mead-
ows where the Norse settled 500 years
before Columbus's voyage. Camp at
nearby Pistolet Bay, where
archasologists first looked
unsuccessfully for the lost

Viking settlement, and

Exploring historic sights: About 500 years before Columbus, Viking sailors built a
camp near

the northem tip of Newfoundiand,
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Bartlett Cove,
Glacier Bay Mational
Park, Alaska

drive over the dirt roads to L' Anse,
Canada has erected replicas of

Viking structures close to the origi-
nal sites; for a family gazing out to
sea from a Norse dwelling it almost
i it seems as if the long boats of the
Spelunking: For under-this-world ad- Northmen might again be seen.
venture, try exploring caves like Carls-
bad. Many caves and grottos are found Spelunking at Carlsbad

campgrounds across the .
o D Rangers at Carlsbad Caverns Na-

tional Park in New Mexico are tricky.

Carisbad Caverns

e Matlonal Park,
b ot rmmmm.
2 % gl
-Iq s
> 7L Big Bend Mational
g - o Ben
- Pa— Pugrk.- Texas
® Uiy

Trall riding: Along the Rio ﬁﬁﬂ
Grande’s Big Bend in Texas, or ,ﬂ&
across the prairies of any west- oy
&Im state. vacetioners get a close
lock at the open country surrounding
campsites where the buffalo roamed.




Nature crulses: Ar Bartert Cove, far-north vacaticners
can glide through ice floes to see wildlife that seems

to be almost untouched by time and -
encroaching dvilization. {"‘

&
L' Anse-aux-Meadows,
2 MNewfoundland
b )
— ’f?{?.
=
1-*{‘}
&
Porcupine Mountains
State Wilderness
Park, Michigan Gulh‘qrm.' l
J Vermont -
They tell spelunkers who want to
New Cave to
Wﬂ";‘h&:ﬂ;m mTﬁ By bilke: Take back roads from
them entrance. s Guilford, Vt., and wind through New
means that family hikers must first England’s aging reminders of sarly colonial architecture.
climb for a mile up smmn that
w:mulg hiker
! a mgutuptn
the entrance of the cave, he can ﬁ';‘hmgm hore,
make it through the cave itself,” i
‘says Ranger John McLaughlin. v
Hikers zigzag down a slippery "!‘. ,
. »
A7
bkidet
’ Shorellne sights: Wild ponies of the
Ecm Shore descended from survivors of shipwrecks,
:Ir (=29 !
Okefenok L
@Qrsiemsee ?? -.

: ﬂld-hﬁnt tours: Hnnrn .
survive in Louisiana bayou country.

Gem collecting: Jewels reward amateur pmapo:tm at
Crater of Diamonds and other back-country campsites.



slope at the entrance to the cave. They
pass a pool that looks 3 feet deep in a
flashlight's glearmn but actually is over
30 feet deep. They slide down slopes of
guano using a technigue that would do
credit to a crosscountry skier. They
penetrate the domain of cave crickets
and the spiders that dine on them. Nar-
ToOwW passages emerge into gigantic
rooms. Reed torches on the floor were
thrown down by cave-exploring Indians
generations ago. As a climax, the rang-
ers leave the hikers alone in the gloom
to know what it really is like to be in the
dark. After the spelunking, a family can
camp in Carlsbad National Park.

Crater of Diamonds

Diamonds are a rockhound's best
friend, as any camper in Crater of Dia-
monds State Park, Arkansas, will say. A
Dallas woman scrounged about in the
clay until she found what turned out to
be a diamond worth $75,000. The larg-
est stone yet discovered in the 7B-acre
diamond-bearing volcanic pipe is the
Uncle Sam, which weighed 40.23 car-
ats. Kids usually find more diamonds
than grown-ups. An electrician from
Pine Bluff, Ark., and his family had no
Juck until his toddler daughter popped
a stone in her mouth. Afraid that she
might choke, he pried it out of her jaws.
It turned out to be a diamond worth
£5,000. Sites with modern facilities are
on the campground loop.

Boat camping in Glacier Bay

Sail from Bartlett Cove in Glacier Bay
Mational Park, Alaska, aboard the Gla-
cier Bay Explorer. The captain will put
a camping family ashore with its gear
at one of several wilderness areas and
pick them up when desired. Other
campers kayak to their sites. Every year
3,500 back-country campers try out the
shores of the bay where killer whales
sport and blow, and harbor seals rest
on icebergs.

Backpacking in the Porkies

The Porcupine Mountains State Wil-
derness Park in Michigan's Upper Pen-
insula gives family backpackers a chal-
lenging escarpment to mount, also as
streams and limpid lakes on whose
shores tents can be set up. The fishing
is excellent, and rock formations in-
triguing to study. Backpackers must
take precautions against bears. At
night it is necessary to hang provisions
from tree branches.

Wild ponies of Assateague

No one—young or old—who visits
the Assateague National Seashore in
Maryland will ever forget his first sight
of the wild ponies, their shaggy manes
flying as they run free beside the sea. It
is said their ancestors swam ashore
from a foundering Spanish galleon.
Campers on Maryland's Eastern Shore
also visit such spots as Winter Place
Farm near Salisbury, where thorough-
bred jumpers and hunters are trained
for the Olympics, and the Blackwater
Mational Wildlife Refuge, the most
important resting and feeding area for
migrant and wintering waterfowl on
the Atlantic Flyway.

Cajun lagniappe

Family campers in the Cajun country
of Louisiana find the Creole word “la-
gniappe’’ applies. It means a little bit
extra thrown in for good measure, and
could apply to such fascinating places
as Lauren Valley Plantation on Bayou
Lafourche near Thibodaux, the largest
collection of old outbuildings in the
state. The weatherbeaten houses gath-
er around the ruins of a sugar mill
where their inhabitants worked until a
hurricane blasted it in 1965. Lagniappe
also includes Avery Island and its gar-
dens, and St. Martinville, site of the oak
where Evangeline, Longfellow’s Acadi-
an heroine, stepped ashore. Best is
Shadows on the Teche, one of the

Backpacking: Through the Porcupine Mountains in Michigan and hundreds of

other areas, family packers can get almost uncomfortably close to nature.

At -

South's most beautiful mansions, at
New Iberia. Private campgrounds are
at Lafayette and New Iberia.

Okefenckee canoe trails

Paddlers enter Georgia's Okefenckee
Swamp from the Folkston side, either at
Kingfisher Landing, Duck Island or the
Suwanee Canal. As one outfitter says,
*“There is no fast water and very little
dry land. Your paddle will be used
every inch of the way.” This doesnt
keep family canoe campers from
threading this mysterious swamp to
see alligators and other wildlife. At
night they pitch tents on platforms over
the wet ground. Some even obtain
guides, cross to the far Florida side, and
descend the Suwanee River.

Biking in Vermont

Close by the Massachusetts line, the
Vermont Hostel Tour begins at Guil-
ford, and winds its way over rugged
hills and dales for 200 miles to Richford
near the Canadian border. Bike camp-
ers stay in hostels or campgrounds.
Details about the route may be
obtained from the American Youth
Hostals.

Trail riding the Big Bend

Western historian Walter Prescont
Webb said “Big Bend fever is being
homesick for a place you can never call
home.'” Big Bend National Park, Texas,
is much too rugged to make a home for
most families, but is a spectacular place
for riding and camping. Of a dozen
trails, the one to Window is most popu-
lar. It winds down into a canyon
betwean high cliffs where often a red
hawk wheels overhead A waterfall
dashes out of a cleft in the mountain
and tumbles hundreds of feet to
the valley floor. Sitting around a
campfire in the Chisos
Mountains is camping
at its best. ™
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Ina tough town like El Paso we beat the blg gun.

It was a classic duel out of the Old West, Except range of any truck in its category. And when you're riding

the gun-fighters were out of the Far East. the range of El Paso, this becomes very important.

There was Toyota. The big company with the big name. t's more, Isuzu delivers the greatest mileage

And there was Isuzu. The young company with the of any imported pick up in America—with an incredible

unusual name. 49 MPG highway—and an estimated MPG in the
The setting, El Paso, Texas. A town with temper- city. And that's better than Toyota or Datsun.

atures that would make a sun dial ask for salt tablets. Of course, while all of this should make you think

A town of over 500,000 people—and not one of  the Isuzv is one tough truck, you should also know
them afraid to get dirt under their fingernails. In short,a [Isuzus do have a soft spot. The inside. Once you step
town that doesn’t cotton to city slickers. inside the cab, you'll have more leg and head room

It's not surprising then, to learn that in a town that than a mini-pick up is supposed to have. With a choice
still retains so much of the frontier spint, a tough of three across seating or bucket seats.
truck like Isuzu has managed to outsell Toyota** What it all comes down to, is after 67
in only a very short peniod of time. years of proving how tough we are all over the

And the reasons are simple. The Isuzu long- world, Isuzu has just added a new chapter of
bed's diesel’s range of 840 miles* is the greatest how the West was won.

Tougher than the worlds toughest roads.
Isuzu. Drwmg into your future.
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Peak 1 A-Line, with wet-weather fly,
uses shock cord to make framing easy.

PR EE o T T -;"lm-

They're lighter, stronger, easier to pitch,
and some are engineered to stand on their own.
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The Flagship (above) from Moss Tent Works in Cam-

Tha simple A-frame is still popular this spring, but
many new tents look as if they were designed by a
spider or intended as the dwelling of a caterpillar or a
chambered nautilus.

“1I"'m always finding designs in nature which I have
used in my tents,” ohserves Charles William Moss,
who has become the most important guru of tentmak-
ers since Omar fashioned fabled fabric shelters in
ancient Baghdad.

In 1955, Moss created the first umbrella tent,
which soon replaced the pup tent. Its metal frame-
work outside the fabric led to the current crop of
membrane tents in which aluminum rods are inserted
in the material. Moss, who was trained as an artist at
the University of Michigan, designs tents with a paint-
er's eye for form, but when his tents were subjected
to computer analysis at the Massachusetts Institute of
Technology, they were proven to be as aerodynamic
as those created by engineers. His tents are also
tough. In 1978 Moss set up an entire tent city in the
deserts of Saudi Arabia to test his designs, and they
were all blown away by the angry winds. This sent
hirmn back to the drawing board to create a group of
tents that will stand up to Arabian winds and the frig-
id blasts outside his headquarters in Camden, Me., as
well,

Moss's Optimum 200 and other big tents are con-
structed of cotton duck, but his backpacking tents
employ nylon taffeta uppers and nylon Ripstop floors.
They are supported by ribs of aircraft alloy aluminum
tubing connected to the fabric by elastic cords. These
tents are organic shaped. which is to say they are
hyperbolic paraboloids, and the wind has a difficult
time getting a firm hold on them.

The new tents manufacturers are showing this
spring are as rugged as they are lightweight. They
are easy to set up and take down, and they are well
PM photo: Ben Magrs  ventilated. They favar the
geodesic dome because it
provides the most volume
with the least surface
area, and its supple
framework bends with
the wind. Campars who
prefer the A-frame will
still find it available
among new tents, for few
can deny it sheds the rain
best even if it takes a buf-
feting by the wind. Tun-
nel-shaped tents, in reali-
ty a variant of the A-
frame, are competing
successfully with the geo-
desic models.

Among top tent manu-
facturers to offer an A-
frame this spring is John-
son Camping. Speaking
about the Eureka line,
Johnson's Linda Snupik
says, “"The Alpine Mead-
ows was developed as an
extension of our classic

den, Me., is froe-standing, roomy, sleeps four. Cur- A-frame design. While
vilinear cabin tent by Wenzel (left) has a 8-foot, 4- the front and rear main-
inch headroom and can slesp up to five campers. tain the A-shape, we add-

3



ed a center hoop which has increased
shoulder and headroom and provides
greater stability.”

The importance of effective tent
poles has never been more fully appre-
ciated. James Thomsen, president of
Wilderness Experience, one of the most
highly regarded West Coast tentmak-
ers, confesses that his company has
found it necessary to strengthen the
poles of its Sanctuary Tent, even at the
cost of adding weight.

“Testing told us to be leery of fiber-
glass poles, so we switched to heavier
yet stronger solid poles,” he says.
“"When we made the ferrules sturdier,
the total weight gained.” On the other
hand, Sierra West's Roger McDevitt
says this spring’s poles in all six of their
tents will be of extruded aluminum or
fiberglass, both being very light.

Fabric is the other major topic for

Small tent with big headroom, the Moss
Landmark can add waterproof-fly cover.

i Made of Kimberly-Clark’s Evolution 3 material, the new 8§ x 10
Odyssey from Coleman has two triangular side windows, a D-
style door, is free-standing using shockcorded aluminum poles.

tenters to think about
this year. Developed
at Kimberly-Clark's
MNeenah, Wis,, re-
search facilities as
long ago as 1976,
Ewvolution fabric was
first introduced in
1981, Jim Mechlin of
Kimberly-Clark’s Re-
search and Develop-
ment Center, now at
Moss's Starlet at Rosewell, Ga., says, "In 1981, four
only 4% pounds is manufacturers offered eight styles of
free-standing two-  tants, In 1983, six manufacturers offer
sleeper compact 14 styles.” Mechlin points out that the
with open net ©p  yq4y respires eight pints of water in a
day. ""Five to six people in a tent give
off a lot of moistura,” he says. "Evolu-
tion fabric’'s high wapor-transmission
rate keeps the interior fresher.”
Evolution 3, a three-layer laminate of
{Please tun to page 68)

A geodesic dome that is free-standing with a fiberglass frame,
the White Stag Star Dome from Henderson weighs nine pounds.

The Stargazer
can slesp two and
withstand strong
winds. This new
White Stag modal
is for mountains.
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SOFT PACK 100's FILTER, MENTHOL: 2 mg. “tar”, 0.2 mg. nicotine G AN
Warning: The Surgeon General Has Determined | . per cigarette by FTC method. '
That Cigarette Smoking s Dangerous to Your Health, Competitive tar bevels reflect either the Dec ‘81 FTC Repart or current advertising.

NOW. THE LOWEST OF ALL BRANDS.

B A

e ri

MNERIT Unra Lights 1OOs

(TFE_ LOWEST
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This summeris
by Coleman.
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nu remember Coleman : the name that meant camping to you as
a kid. Now meet today's Coleman, with outdoor equipment varied enough to stock
_ the summer for your entire
’-r" . family.
Camp close to the fun with
j C;te;';ts like this Freestg‘nﬂing
9 eman® Odyssey™ It's
/ 0 ) made of Evolution 3% a light-
; LA . _ weight fabric that “breathes” for
& f' . comfort and resists rot and
@\ mildew

You'll rest easy
when your
sleeping bags are
from Coleman.

. We make more

\ than 20 styles to
choose from, each
100% machine wash- gi
able, colorfast and
pre-shrunk.

Here's an old rellahle The Coleman® Sl:cwe
liquid-fueled or propane, adjusts from simmer to
sizzle in seconds. Or for variety try a Coleman® ’J
Smoker-Grill (right), available in gas or charcoal.

* For a big, bright, full circle of light, you can't do
better than the legendary Coleman® Lantems,
| liquid-fueled and propane.

Announcing another way to enjoy the water, loaded with features to make leaming quick for
Coleman style: SunCutter™ water skis. They're  beginners, but measure up for experienced skiers, too.




brought to you

Powerstroking “T" paddles Buoyant foam-filled

Ii Wide, flat hull for stability Comfortable contoured seats

Take a run at a river or lake in a Coleman® designed for confidence and comfort, plus the

Canoe, the world's most popular. It's versatile right touch of style.
enough for fishing, floating or white water. And —ed
“7 If you lean
more to power
r family into
Tﬂke }lﬂur W ?Eglemant

get into the new Coleman® Life Jackets,
air anywhere witha  Scanoe® It carries three

Coleman® Inflate-All* It plugs into  adults. or two adults and
your car lighter to let you pump up tires, two children. And its
air mattresses, balls, toys — just about broad, square stemn
anything that takes air. handles up to a
5 hp motor.

(se a Coleman®Smoker-
Grill to moist- smoke,
dry- smoke, steam,

roast, bake

or grill.

Every family needs a couple
of Coleman® coolers, so a good
place to start is with the chest-type
Poly-Lite® coolers (all plastic) and
Snow-Lite® coolers (steel-belted).
You'll also like the personal-sized
Oscar®* family, with big, wide
handles and lids that double as food
and drink trays.

£ 1883 The Coleman Company. Inc

many fine Coleran products.
Details and coupons available
at participating dealers. Offer

good Feb. 15 through July 5,

1983.




You can lose your wallet,

But you can’t lose your

Uncle Henry.

The classic Stockman
is the perfect helper for

a thousand and one jobs. Guaran-
teed against loss for one year from date
of regisfration.

Uncle Henry also offers
a selection of pocket knives with
one and two blades. H

Write for your free Shrode Almanac to Schrode Cutfery Canp., Ellenvilla, MY, 124280590

AL L
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A retail value of up to 5129.95, this free, self-storing vimd .
canopy makes your new Coleman® trailer an even greater value.

* Sers up quickly and easily.
® Adds up 1o 70 sq. ft, of Inving area.
* Protects you from the sun and rain
* Prowvides a fully protected fiving
area when combined with Coleman’s
screened-room option.
See this attractive, matching canopy along
with all the new "83 Camping Trailers at
your local Coleman Dealer today. [He's in
the yellow pages.|
Offfer starts Apnl 1, 1983; only at participating
dealers while promotional supphies last. Applies to
ali new Coleman models except Jamestoman™,
Jamestown™ Lid. and Columibia™

[Colerar [

A BRIGHT H'EFUT!TI'ON FOR QUALITY
FOR OVER 82 YEAR

58

— — — — — —

Send for your
free 1983 Coleman

Camping Traller Brochure today.
Mail to Dept. PM, The Coleman

Cmmany Inc.. Camping Trailer

Division, Somerset, PA 15501
Mame
Address
City State Zip
Phane

ECopymight 1983 The Coleman Company, inc

CAMPING
‘83

spin-bonded polypropylene, provides
superior dimensional stability, thus en-
abling tentmakers to have greater de-
sign freedom. It is highly water repal-
lent, mildew- and rot-proof, acid and
stain resistant, and has no odor. The
Coleman Co., which in 1881 pioneer-
ed the use of Evelution 3 in its Gene-
sis tent, will use it in three family tents.

Other tent innovations include Eu-
reka's roof of no-see-um fabric for its
Wisp | and II tents. They alsc have
breathable panels of uncoated Ripstop
betwean floor and roof. Window and
door hoods in front and rear allow
these air passages to remain partially
open in a rainstorm. Black Ice's

Meridian tents also provide for air cir-
Two tunnel vents

culation in a rain.

New from Eureks Tants, Wlspﬂiu'a 'IH—
pound lightweight Ripstop sleeping two.

ma Olpmp.u’c another of :ha dl'mmﬁva
Moss designs, has handy front vestbule.

are built into the upper canopy, and
thera is a snow tunnel in the rear. Dia-
mond Brand's Super Spirit 3, a free-
standing A-frame, also has a large
front door and a standard-size back
door which, because of its double ves-
tibule, provides excellent ventilation.

Other new features to look for are
lap-folded seams, well-finished fabric
adges, and threaded stitch lines for
extra strength. Guy lines with auto-
matic tension adjusters provide extra
security in a windstorm. There are
also inside storage pockets for small
objects and laundry-drying loops.

All told, the tents being offered this
gpring are more versatile, light-
weight, easy to erect and better venti-
lated than ever before. Thanks to
designers like Bill Moss, they are also
more pleasing to the eye. ™
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GOES WHERE A

Marine Surplus Sale!
American Made TRUCK, BOAT & AIRCRAFT
ATVs don'l dare go. Places you
O up sharp gullies. And sharp
Bront Tfrom Carl Heakd
Iront and rear shiacks |"_'|.‘|'-:|r:_"55|:rl= wite bres and ng-
Starting Midnight Tonight!
You save hundreds of dollars on Super Bronc's kit
hiow nesded. complete instructions. Gat datails in our Surplus will accept orders from read-  maritime vessel is ever exposed to).
Carl Heald, Inc., pept niM, PO, casings), are constructed of high- proof grommets every 3 ft., nylon
'slrong as steel’ specifications re-  Recommended for all sorts of heawy-
zero cold of high-altitude flights. Each  pools, plus all bulk stored materials

by YOU!
want 1o reach. Like atong loose-gravel
lwean. not argund trees, [
Super Brone 1] features a guisy American made
lade disc brakes @re slandard M.C-I'Ilr pphons and &c-
Pric, 100, because you busld it Ser-kat bolfs loether Starting midnight tonight—Marine 250 m.p.h. (a force greater than any
full cotor catziog ers of this publication for Marine  Each of these marine life-time tarps
Sox 1148, Venton Harbor Wi 480221148 density 10000 polyethelene weave 25  naval rope; and are so watertight they
guired to withstand heavy-duty action  duty civilian uses; for yachts and sail
is designed to withstand water pres-  exposed to the elements. GUARAN-

(all in original casings)e——————
turns in rocky country are near impossible with three
Call TOLL FREE 1-800-253-1030 Heavy-Outy Tarpaulins. Each of these  also features double stitched hems,
Sk Sor FIREE 56107 Brothain. per sq. in., walerproof, mildewproof,  are hurricane-proof!
in ocean storms, jungle downpours,  boats, for cars and trucks, for farm
sure of over 1000 Ibs. per 5q. in.—  TEED FOR LIFE or free replacement at

Thede's places those fa1, foreign
mounian paths. Across sand dunes and streams. Be-
wheels. That's when you need a fwo-whesler, the Super
318 cc or morep erful 357 ot 4-cyclecast inon sleey
e e i s to be offered to the public
tessones avarlahle
I B-10 howrs with common lools. No machanic's know-
(except Michigan 1-616-849-3400}, or write Lifetime Tarps.’ (all still in original reinforced triamgular corners, rust-
rotproot fabric—the same thick,
blazing tropic heat or even 100-below  equipment or outdoor furniture,
and raging tornado-force winds of  any time, ORDER TODAY!

* % &% SIZES AVAILABLE FOR THIS RELEASE # # & %

(1125 16, 522 :

*

— = *

ol 7120 % 20........$34 x []30 x 60 *

Quality Inflatable Boats [120 x 30 b

T $ P ¥ i e o e k% A o o o i e o o o o e o b b i e e o
from $110 to 560!

: IMPORTANT: INDICATE QUANTITY  rine Lifetime Tarps. LIMIT: 10 (ten)
F tform nabout, ft,
sk Lttt deabisiondisdiny OF EACH SIZE TARP DESIRED AND  tarps per address, na exceptions.

sailboat.

ENCLOSE THIS NOTICE WITH YOUR  Send appropriate sum together with
Sea Eagles last for years, go almost any- REMITTAMNCE. name and address or should you

where and cost $110 1o 5560, ;PLUi the fﬂllé:ming freight and r;agﬁ wish to {;haﬂrga your order on VISA
_ ing charges: %5 for gach 12 = 16, or MASTERCARD, give credit card
Ié:?éé;::;:.ﬁ::iﬁﬁ:ﬁ%fﬂi 12 x 25, or 20 x 20 tarp; $6 for name, number and expiration date.
ey ;?Jm Zgﬂx 3{; ﬂtam:‘fﬁ?.ﬁﬂ h’; ga;m To avoid dlsappuintlment or Iurgra
; B 41 x 40, or 25 x 45 tarp; for regret, you must place your order
mﬁg:gﬁﬁ:{aﬁ :hx:; fhe: fuﬁ gach 30 = 60 tarp). Purchase price immediately. Enciose this original
refunded in full if not completely notice with guantities indicated

range of Sea Eagle boats and products. ks ;
satisfied upon receipt of your Ma-  above. ACT NOW!
® Sea Eagle, Dept. PM34B, p pt of y

St James, NY 11780

Or telephone: 516-724-8900 MARINE SURPLUS DEPOT Lrnvu-132

% R————
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Right now, during Super Sellin’
Days, your GMC truck dealer
has great package deals on '83
models. They're the GMC Red
Tag Special options packages.
And they're great ways to get
some of the options yvou want
on a new GMC truck for less.
Because if you buy a new GMC
S-15 regular cab or Club Coupe
2- or 4-wheel-drive pickup
equipped with one of our Red
Tag options packages, you can
get things like a V-6 engine, tilt
wheel or halogen headlamps at

no extra charge. But that's just
to name a few.

There are other no-extra-
charge options, too, depending
on which package you choose.
Or, buy a Red Tag Special group
of options on a new GMC Wide-
side full-size pickup, Rally or
Vandura. And depending on the
group you buy get air conditioning
or an automatic transmission at
no extra charge.

Mo matter what you choose,
you end up with a hard-working
GMC truck that’s just the way

you want it. For Red Tag savings,
select from dealer stock while
supplies last. So stop in at your
GMC Truck dealer during Super
Sellin' Days.

Some GMC trucks are equipped with engines
produced by other GM divisions. subsidiaries.

or affiliated companies workdwide. Sea your
GMC truck dealer lor details today

Givie




NewFor =&~
nily Campin

Now you can take perishables anywhere you go in your car or
boat. Ice chests like Model 860 from Norcold, Sidney, Ohio,
store frozen food or hold kitchen refrigerator temperatures.
Powerad by a 12-v.d.c. battery (or 115-v.a.c. housshold cur-
rant), Norcold's Refrigerator/Freezer has an automatic temper-
ature control that can be tumed down to 0°F. The 660 partable
lets you take up to 100 pounds of foodstuffs with you.

e <.

warmth withowt bulk. Vest
with zip-on sleeves by Pow-
derhorn Mountainearing, New
York, has Eastman KodOlite
polyester fiberfill insulation.

Multipurpose gear saves pack-space and Solar heating can be easy at a8 campsite Safari Pack from Rod Hall Racing, Rena,
weight. This five-blade knife, the Swed- with Solar Spray by Relisnce Products, Nev. is 8 handy car-trunk stow kit for
ish Kombin Survival Set from Precision Winnipeg, Man. A five-gallon polyethyl- off-road and on. Bungee straps, duct tape,
Sparts, Ithaca, N.Y., can switch blades for ene container unfolds to hold shower first-aid kit, flares, flashlight, tire gauge
sawing, skinning and filleting game. water that warms up quickly in the sun. and tow strap are included.

Somehow, when you're camping you always need to hold a lght
whean your hands are already full. Barkley, of Spirit Lake, lowa, champ Eddie Slater, of Indianola, when he designed a Ligiht-
now has a new Outdoorsman Lite with stainless steel clip that weight reel of Du Pant Zytel for taping onto any pole. It has
fits on a cap, clips on a pocket or belt or stands on its own. adjustable drag, takes lines down to two pounds.

(Flaase tumn to page 72)
POPULAR MECHANICS - AFRIL 1982 71



= Single Conirol Operation

= Lnlimiled Height Adjusiment-

« Cantrifugal Chuich
= Electronic Ignition

Revolutionary
Concept In Dutboard Motor Design!
The ELLIOTT POWER PADDLE
The Innovative Outhoard
Flexible Shalt Dvive - No Inefficient
Bear Boxes or Maintenance

Light Weight -
Under 10 lbs

4 Position Transom Bracket
[Shawn In Auto-Rewerss
Lockdown Pasition)

Fits Amy Water Crafi

Efficient Small Propeller - Great
For Weed Bads and Fishing
High Guality Engdne - Forged
Crankshall - Neadie Bearings
Througheut

= Spark Arresting Muffler

SPECIAL INTRODUCTORY PRICE
$199.00 plus 57.00 shipping

(NYS resigents add applicable sales tax)
BONUS! Order Today And Rsceve A
Beautiful N Pack Cioth Carrying Case - Worlh
£$26.00 - FREE! Send In Coupon Or Call
BOT—772-0404 Today We Gladly Accepl Master
Lard & Visa
Name
Address
City State
ELLIOTT MFG. CD. Depl PM
P.0. Box 773 . Binghamion, NY 13902

Wou've mever Seen before..all
il tor & braction of the Ractorny-
buil gt
THE GUEDE teatures ower 300 photos; complete specs and
pnces; coloriul, Wustrated, in-depih amcles; Wt fwancing in-
formation; money-making and money-saving info; construc-
ton bechniques and product reviews,
Savw Even Mora! BOA THUNLOER maganng kesps you abreast
of the katest developments in desgn and consiruction, new
hims, new plang, new prodicts and techniques, Bps, trials, and
owrestitasider interviews, Six BIG ssues exch yoar!

The Compiete BOAT PLAN Dirsctory

BONUS Yiowrs Frae when you onder THE GUEDE or
FREE! BOATBUILOER magazing. Oroer both!
Yemr satisfaction is guaranieed
Misll BOAT KiT Guole
w2 D M Friacs, D irsost= e v
DCEAN LODGIC, INC. $10 {3rd Clasa - US Ondy)
PO o 1100 $12 (AUSH DECHVERY)|
Depariment 3 [ §15 (Formgn - LS Fonds)
‘W Palm Baach, FL 3002 Boatinalier reagaring §15T

— MasinrCard | VESA
Drder TOLL-FREE Day or Might EH]
MiatarCand o VISA REQUIRED

CALL 1-800-327-8458 ext 216

{im Fia.) 1-800-232-2382 ext 230G
Dperaser CANMROT srswer quessons -no CODs

NEW FOR FAMILY CAMPING

Designed for firm footing while fshing
streams with slippery rocks, Red Ball
Mastar wading shoes have falt soles,
nylon uppers, sponge collars to keep out
sand, space for Bama Sokkets, waders.

For cross-country hiking or orlentation
sports, Normark, in Minneapolis, has two
new compasses with luminous armows,
adjustable grids. Advanced model (right)
has conversions for chart, map scales.

New tent bags from Coleman, Wichita,
Kan., come in sizes for medium and large
Coloman family tents. Duffel bags. tent
canopies, van conversion kits and seam
sealer are also new to the canvas line.

Campers and outdoorsmen are collecting
and wearing custom-type knives, and Al
Mar Knives, Wilsonville, Ore., offers a
pair, Pack Rat I and II, you can wearon a
balt in & combination scabbard.

Far plinking and target practice, Beeman Precision Airguns, in San Rafael, Calif., is
producing a short, light, carbine-sized air rifle, the CI, with magnum powaer of 830 feet
per second and & rifled barrel for .177 and .22-cal. pellets.

e, e

Small enough to tow behind mini compact cars with little trunk space or motorcycles
with none, the Time Out Cango Trailer from T.0. Corp., Elkhart, Ind., has a fibarglass
compartmeant of 20 cu. fit. and optional electrical brakes. (Fisase tum to page 74)
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factory workshop manuals. Each one is caretully re-
written for use by the do-it-yoursell car owner. Clearl
and easy 1o follow, yet complete and detailed enough
even for professional use. You get all the important
information plus hundreds of the best pictures, din-
prams, and specifications.
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GET YOUR KNIFE READY
FOR FISHING SEASON

Simithi

CERAMIC
SHARFPENING
STICKS

SHARFPENS

KNIVES
QUICKLY

: —=
"SM THE SYMBOL OF SHARPENING

“AVAILABLE ANYWHERE KNIVES ARE SOLD"”
Smith’s Whetstone Inc. — Hot Springs, Arkansas 71901

Giant

Heavy

Duty

Inflatable Boats

2 MAN
$38

3 MAN
$50

4 MAN
$65

Before Midnight May 1

Viking Ind. will send any of the above
gize boats to any reader of this publica-
tion who reads and responds to this
program before midnight, May 1.
Each boat is constructed of tough,
high density fabric (resistant to abra-
sion, sunlight, salt & oil), electronically
welded emboszsed seams, nylon safe-
ty line grommeted all around, heavy
duty oar locks, three separate air
chambers for extra safety, self lock-
ing safety valves, bow lifting and tow-
ing handle, and are recommended for
marine, ocean, and fresh water recrea-
tion, camping, fishing, or a family fun
boat, and will be accompanied with a
LIFETIME guarantee that it must
perform 100% or it will be replaced
free. Add 7 handling and erating for

each boat requested, Viking Ind.pays
all shipping. If your order is received
within the next ten days you will
receive FREE a high volume combin-
ed hand/foot inflator/deflator bellows
style pump for each boat requested.
Should you wish to return your boats
you may do so for a full refund. Any
letter postmarked later than May 1
will be returned. LIMIT: Three (3)
boats per address, no exceptions. S8end
appropriate sum together with your
name and address to: Boat Dept.
#117CR, Viking Ind., 6314 Santa
Monica Blvd., Los Angeles, CA 90038,
or for fastest service from any part of
the country call collect before mid-
night 7 days a week,

CALL COLLECT (213) 462-1914
(Ask exchange operator for)
BOAT DEPT. #117CR
Before midnight, 7 days a week
Have credit card ready

NEW
{Continued from page 72)

Walking over slick ground, fce or under-
water mossy rocks when fishing is easier
with accessory traction chains from Saf-T
Shos Chains, Mount Prospect, Ill. Shoe
Chains fasten easily to any shoes or boots
with ribber loops, and are available in
both standard and heavy-duty models.

New Sporting Glassas from Hoppe's, the
maker of No. § Scolvent for gun cleaning,
now come with clear, yellow and smoke-
gray lenses and side shields. The glasses
provide eye protection for home hobby-
ists, shooters, industrial workers, and
come with a protective belt case.

Double-sized for double-up slesping in
the back of & station wagon, campear or
travel trailer, the White Stag Wagon
model sleeping bag from Henderson
Camp Products, Chicago, has 4 pounds of
Dacron Hollofil B08 insulstion: 1M
pounds on top, 24 pounds below. M
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[Por 1983, Chrysler
increases its warranty
protection fo two years.

Only one major outboard manulaciurer has
enough confidence in its product guality and
reliability to offer a fimited warranty for not
one, but two years. That's Chrysier Maring
For 1883, all domestic outboards, por-
chased from authorzed U.5. Chrysier Manne
dealers, will carry a 2-year imited warranty
against defects in matenals and workmanship
o the entire product. Both parts and labor *

America’s longest warranty. America’s
fowest dealer pr'r:_as. It’s not surprising. that

Chrysler Maring fead's the indusiry in warranty
protection. Chrysier is & leader in bringing
gesign simphicily easy maintenance (o oul-
board engines. And mode! for moge!

Chrysfer offers its dealars the fowes! whoie-
sale prices of any major manwfaciurer. So

our dealers can pass along important out
board savings fo you

Exciting new graphics ... new models high-
light Chryslers '83 fineup. Chryster Maring
outhoards feature attrachive new graphics
tesigned to complement any craft. Choose
from a complete lineug of 1983 performers
from the 3.5 to the 140 HP. including three of
the highest-thrust saifor engines designed

for aisplacerment hulls

And introducing the Charger 80. A real
high-torque powerhouse with stainless steal
prop. standard.

Our 1983 outheard lineup is the product of
over 50 years of enginegring inngvation. tesi-
ing and in-use proving

Compare. Nobady pulls it all together ke
Chrysler Maring fo-give you price, warranty
qualily and serviceability.

See your Chryslar Manine dealer now.

w CGHRYSLER MARINE




or the family heading out with no idea where

they'll camp for the night, the trip can be a pleas-
ant adventure—or the source of a lot of worry. Plan-
ning ahead is important. Contact the tourist depart-
ments at state capitals for descriptions of campsites
and points of interest. Consult the guides listed here
and write or phone ahead for reservations.

But sometimes plans change. Fishing may be good
at the lake and you want to stay several exira days.
Rain may be making the children restless and you
want to move on to a campground that has indoor

Camping

WhereTo Go-
What To Take

CAMPING
‘a3

playground activities. One or more of the directories
below should go along in your car or RV as part of
your traveling equipment.

The camping gear you choose will also make the
difference between a delightful time and a disaster.
Tents that leak or blow down, sleeping bags that are
cold and get wet, boots that create blisters can often
be avoided if you stick with quality. Yet the best
equipment items are as near as your mailbox after
you study the mail-order catalogs described below.
Use this directory of directories as insurance,

K O A Campground Directory; $1 at merce, City Hall, Civic Center, Box 27,

Rand McNally Campground & Trail-
er Park Guide For The United States,
Canada and Mexico; $10.95.

Rand McNally & Trail-
er Park Guide, Eastern Edition; $6.95.

Rand McNally Campground & Trail-

er Park Guide, Western Edition; $6.85.

Trailer Life
Directory: $11.95.

Woodall's Campground Directory,
covering the United States, Canada and
Mexico; $10.95.

Woodall's Campground Directory,
Eastern Edition; $8.95.

and Service

‘Woodall's
Western Edition; $8.95.

Directory,
National Park Guide, by Michael
Frome; Rand McNally; $8.95.

Rand McNally & Out-
door Guide, Richard Dunlop; $6.95.
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K O A Campgrounds or from Box
30182, Billings, Mont. 58107.

10 Destinations

Nordh to the Viking Past: Superinten-
dent, Gros Mome National Park, Box
130, Rocky Harbor, Newfoundland
ADK 4NO.

Spelunking in Carlsbad’s Wild New
Cave: Superintendent, Carlsbad Na-
tional Park, 3225 National Parks High-
way, Carisbad, N.M. B&220.

Crater of Diamonds: Superintendent,
Crater of Diamonds State Park,
Route 1, Box 324, Murfreesboro, Ark.
71958.

Boat Camping in Glacier Bay Nation-
al Park: For rasarvations on Glacier Bay
Explorer, write Exploration Holidays
and Cruises, 1500 Metropolitan Park
Bldg., Olive Way at Boren Ave., Seattle,
Wash. 98101.

Backpacking in the Porkies: Porcu-
pine Mountains State Wildermness Park,
Rua. 2, M107, Ontonogan, Mich. 49953,

Wild Ponies of Assateague: Assatea-
gue Island MNational Seashore, Rie. 2,
Box 284, Berlin, Md. 21811.

Cajun Lagmiappe: Chamber of Com-

New Iberia, La. 70560.

Okefenokes Canoeing Trails: Ste-
phen Foster State Park, Fargo, Ga.
31631.

Biking in Vermont: American Youth
Hostels, 1332 1 S5t. NW., Washington,
D.C. 80005.

Trail Riding in the Big Bend: Big
Bend National Park, Tex. 79834,

Equipment sources

Eddie Bauwer: Box 3700, Seattle,
Wash., 98130; quality cold-weather
clothing, sleeping bags, accessories.

LL. Bean: Freeport, Me. 04033;
famous for rubber-bottomed Maine
hunting shoe and wide assortmant of
camping and outdoor gear by mail and
from retail store that never closes.

Cabella’s: 812 13th Ave., Sidnay,
Neb. 68162; hunting, fishing, camping
gear.

Campmor: Box 89898N, Paramus, N.J.
07652; wide choice at bargain prices.

Dunn's: Box 448, Grand Junction,
(Flease tum to page 78]
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“AXA OF THE VERR."

The Chevy S-10 Blazer 4X4 with optional V6 and
“m sle m m m 4-speed manual transmission has some impressive

This never-before sport utility vehicle has been mileage figures, too. 31 Est. H 21| EPA Est. MPG*
named "4X4 of the Year" by 4-Wheel & Off-Road cnwﬁ 3-1% Blazer—the " 4)(4\:3 mgvea; i
magazine, plus "Four Wheeler of the Year” by Four See it soon at your local Chevy dealer’s.

Wheeler magazine. And now Chevy S-10 Blazer is *Use estimated MPG for comparisons. Your

taking on Ford’s brand-new Bronco II—with some mileage may differ depending on speed, distance,
decided advantages. , weather. Actual highway mileage lower. Estimates
4-cyl. or optional V6 power. A standard 4-cyl. engine lower in California. Some Chevrolet trucks are

or available V6. Ford Bronco II offers only a V6. equipped with engines produced by other GM
Insta-Trac 4X4—or 2WD. Every S-10 Blazer 4X4 has divisions, subsidiaries, or affiliated companies

the revolutionary Insta-Trac 4X4 system. For the worldwide. See your dealer for details.

first time ever, you can shift from freewheeling, fuel-
efficient 2-wheel drive to 4-wheel-drive High—and
back—at any speed. Ford Bronco I offers nothing
like it. A 2-wheel-drive S-10 Blazer is also available.
Highest towing capacity in its class: 5000 Ibs.
Including trailer and cargo. That's 950 Ibs. more than
a Ford Bronco Il with a V6. Optional V6 and heavy-
duty trailering package are required.

More options Bronco II doesn't offer. They include
big, fat P235/75R-15 on/off-road tires, power
windows, power door locks, and much more.

More payload capacity and cargo room than

Bronco II. With the available rear seat folded down,
you get long cargo length (68.6 inches) and big cargo
space (67.2 cubic feet). Plus a 1000-Ib. payload
capacity. Payload includes people and cargo.

Let's get it together... buckle up.

OPTIONAL TAHOE INTERIOR IN CARMINE HED
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Honda can give you all the for lighting up a campsite, and CD Ignition for quick, easy
power you need for good times charging the boat battery, starts. And a USDA approved
in the great outdoors. With a powering small appliances, or spark arrestor muffler so it can
complete line of lightweight, providing standby power. even be used in National Parks.
portable generators from 500 Each one features a quiet, So if you're looking for the
to 800 watts. Each is really reliable Honda four-stroke best generator to fit your cutdoor
easy to operate. Just turn it on, engine. An advanced Oil Alert™ power needs, size up a Honda.
pull the cord and you're off and system that warns when the oil Check your Yellow Pages
running. level gets too low® An Auto- for the Honda Generator dealer

Honda generators are 1deal matic Decompression system nearest you today.




WHERE TO GO
(Continued from page 76)

Tenn. 38039; hunting clothing and
equipment, plus accessories for dogs.

Early Winters: 110 Prefontaine Place
5., Seartle, Wash. 88104; extensive
selection of clothing, gear, gadgets.

Eastern Moumtain Sports (EMS):
Vose Farm Rd., Box 811, Peterborough,
N.H. 03458; cold-weather clothing and
gear from store chain and by mail.

Frostline Kits: Frostline Circle, Den-
ver, Colo. B0241; sew-it-yourself items,
many of them down-filled.

Indiana Camp Supply: Box 344,
Pittsboro, Ind. 46167; camping acces-
sories and books, plus extensive wilder-
ness medicine kits.

Lands’ End: Lands’ End Lane,
Dodgeville, Wis. 53533; outdoor and
boating clothing. bags.

P & S Sales: Box 45005, Tulsa, Okla.
74145; outdoor clothing, egquipment
and supplies, plus some bargain sur-
plus items.

Patagonia Software: Box 150, Ventu-
ra, Calif. 83002; the clothing division of
the Great Pacific Iron Works, makers of
Chouinard technical-climbing gear.

Recreational Equipment (REI): Box
BB125, Seattle, Wash. 88188; a cooper-
ative with extensive outdoor and moun-
taineering equipment that pays divi-

dends to members purchasing gear.

Stow-A-Way: 166 Cushing Hwy.,
Cohasset, Mass. 02025; source for a
broad saelection of dried foods for camp-
ing, survival and expeditions,

The Yak Works: 2030 Westlake Ave.,
Seattle, Wash 98121, items of clothing,
gear and outdoor gadgets. ™
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HOMEOWNERS
INSURANCE.

If you're looking for a
dependable power source, it's a
good policy to keep Honda's
EX5500 heavy duty generator
around the house,

With 5500 watts, it's ideal
for main or auxiliary power.
Thanks to a specially designed
OHC liquid-cooled engine, it runs
50 much more quietly than air-
cooled generators with similar
output, you'll have to hear it to
believe it. And it consumes up to
30% less fuel and oil.

The EX5500 also gives you
the most advanced features

found on a generator today.
Including an Oil/Temperature
Alert systemn that helps prevent
damage. An Automatic Idie
Control for increased economy.
An Automatic Voltage Regulator
for steady output. And a CD
Ignition for quick, reliable starts.
S0 whether your home is
miles away from power, or you
just need a strong back-up, check
into the Honda EX5500. Look for
your nearest Honda Generator
dealer in the Yellow Pages.

ITS A HONDA

Fior St o i R aid ity v et e DAL o v [ e Fafe bl Ol R e HS( Powsl Produtt

€198 American Monds Motor (0., nc

79




b
e SRR

e

Warning: The Surgeon General Has Determined

That Cigarette Smoking Is Dangerous 1o Your Health 9. tar’, 0.8 mg. nicotine av. per cigarette, FTC Report Dec. '81)
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Driving The

European Ford Sierra

Going one-on-one with
Mercedes and BM\W/—and
winning convincinglyl

BY RICH TAYLOR

FM photos by the author

he heart of the worldwide automo-
bile market is what Germans call

inated by the Germans—the revamped
BMW 3-series, the all-new Mercedes-
Benz 1890/190E (see Firsthand Heport,
page 105) and most important of all,
the knockout Ford Sierra. If you think a
BMW can cut around a corner, try a
Sierra. If you think a Mercedes is quiet
and smooth, try a Sierra. If you think a
Mazda 626 is filled with electronic
wonderment and inexpensive for what

you get, try a Sierra. Not to put too fine
a point on it, Ford's Sierra is not only
the best car in the 1,000-kilogram
class, it's one of the best sedans in tha
waorld.

Now you have to understand about
the German market. In Germany, the
3-gseries BMWs which Americans think
of as expensive sports sedans cost
about $8,000 to $12,000. The new

the '1,000-kilogram class,”
four-door sedans that weigh
between 2,000 and 2,500
pounds, carry four passen-
gers, are driven by roughly
two-liter engines and cost
$8,000 to $12.000. Because
this niche is so big and
important, it's terrifically
competitive. If your entry
has been on the market mora
than a year or two, it's
already outdared.

Mercedes, which will cost
$24,000 in the United
States, starts at $11.500 in
Germany. Ford's Sierra is
priced from $6,000 for a real
stripper to slightly under
$12,000 if you order the full-
tilt version. In other words,
it's directly competitive with
BMW and Mercedes.

It's pretty hard to ignore
the Siemra's aerodynamic
body. Where BMW is ultra-
conservative and Mercedes-

The upscale end of the
1,000-klogram class is dom-
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XR-4 has biplane rear spoiler, which lowers Cd from .34 to .32,

{Fleagse tum to page 82}

81



DRIVING FORD SIERRA
{Cantinued from page 81)

Benz is, well, Mercedes-Benz, Ford has
gone out on a limb to build the most
futuristic-looking sedan in production.
What other manufacturers are showing
as their styling studies for the Year
2000, Ford of Europe is building now.
This must have taken some pounding to
get through the product planning meet-
ings, and the Fordvolk must be biting
their nails to see if the car is going to be
a SUCCess.

Well, if it's any consolation, | drove
all over Germany for 10 days in the

Sierra, and everywhere [ went, the car
was a sensation.

Fighting off buyers

People literally can't keep their
hands off it. | finally gave up trying to
photograph the Sierra in a Cologne
park on Sunday moming—every pass-
erby felt compelled to caress the car,
despite my protestations. If that's any
indication, Ford dealers are going to be
fighting buyers off with a stick.

The slick body not only looks terrific,

A trigger-squeeze breeze
in the hands of the
handy homemaker!

A powerful, useful tool
in the hands of the
home handyman!

Model ET-50
ELECTRIC

STAPLE GUN /

It's TRIGGER-FAST!  °}
Just plug in. .. and SHOOT!

Just plug i into standard house current . . . and you re ready 1o fire staples as fast

as you can squeeze ils feathertouch trigger!

il

Operates

LA on any
¢-60 Cycle

AL- ycle
M Outlet.

Y
g

Mg

—

With her lightweight, trigger-fast Arrow ET-50 Electro-Matic, the handy
homemaker will breeze effortiessly through scores of light decorating and repair chores .
tnimming a kitchen shell, imng a closet, mending a form screen or covenng a headboard

And, the Arrow ET-50 Electro-Matic is a lastening tool with the heavy duty staple-driving
power the home handyman needs for putting up ceiling tile. nstalling insulation, applying

weatherstripping, etc.

Uses Arrow No. T-50 staples exclusively, in 6 sizes: 1/47, 5167, 3/8°, 1/2°, 916" and Ceiltile

Available at all leading Hardware,
Home Center & Discount
Department Stores everywhere

% Brrow EARsTENER CompPrany [NE
271 Mayhill Sireel, Saddle Brook, M. J. OTE&2

8

it works superbly. Aerodynamic drag
coefficient is .34, which is as clean as
any production sedan in the world, and
by adding a pair of rear spoilers, which
Ford mounts on its XH-4 high-perfor-
mance version, it can reach .32 Cd. But
unlike some cars with ultra-aero bod-
ies, the Sierra is not disturbed by side
winds or high speeds. | saw a genuine
193 kanvhr {120 mph) on the rain-swept

Cockpit is loaded with instrumentation
and there’s ample room for four adults.

Autobahn to Frankfurt, and the Sierra
felt as stable as a Pinto sitting in your
driveway.

I interviewed Ford chief engineer
Hans-Georg Gaffke, who was in charge
of the Sierra program. Says Gaffke,
"The devil sits in the details.” Look
closely at the Sierra, and you can see
what he's talking about: the flush fit-
ting windows, door handles and trim,
the “"moon disc” wheelcovers, even the
way most wind-catching body seams
have been eliminated through new
assembly and stamping techniques.

A people-mover

Even more remarkable, the Sierra's
high-aero body works as a people-mov-
er. | fitted three American businessmen
inside, and everyone commented on the
generous head, shoulder and leg-
room—including a G-foot-6 publisher
wearing cowboy boots. He said, "“This
is the only car ['ve ever been in where |
feel truly comfortable.””

Fortunately, Ford's interior designers
have met the challenge of the body with
an equally futuristic interior. The nub-
bly cloth bucket seats are as comfort-
able as Recaros—the accepted stan-
dard of excellence in automotive seat-
ing—and infinitely adjustable. The rear
gquasi-buckets have a 60/40 split, which
fold down to give the high-tailed fast-
back the effective carrying capacity of a
station wagon.

The dash layout and controls are
near perfect, from the fat-rimmed
steering wheel to the nicely located
shifter. There's a full set of instruments
in front of the driver, plus an onboard
computer with digital readout for fuel
economy, trip mileage and service
intervals. There are powar windows,
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power door locks, electric mirrors and
avery other gadget that the Japanese
have led us to expect on a 1,000-kilo-
gram car, including a terrific digital
radio.

Chief engineer Gaffke tried both
front-wheel drive and rear-wheel drive
chassis before deciding to go with a
conventional layout. As he points out,
BMW and Mercedes both went through
a similar test program before also
deciding on rear-wheel drive. His argu-
ments are persuasive: better weight
distribution, elimination of front torque
steer, straightforward maintenance
and the ease in which different power
trains can be plugged in.

Many engines offered

The Sierra is offered with an incredi-
bly wide range of engines: 1.3, 1.6 and
&.0-liter Fours; 2.0, 2.3 and 2.8B-liter
VBs and a 2.3-liter diesel—all with
four-speed, five-speed or automatic
gearboxes. The top option is a fuel-
injected, 150-hp version of the 2.8-liter
V& which Ford of North America used
to offer in the Capri, and which is now
to be available in Ranger trucks.

The Sierra’s suspension is remark-
ably straightforward, with MacPherson
struts at the front and independent
swing axles on semitrailing arms at the
rear. It all works superbly, however,
because of some clever engineering
with rising-rate polyurethane bump
stops and basic suspension geometries.
The Sierra feels safe as a house at 120

Base Sierra comes with a 1.3-liter Four
and & starting price of $6.000 in Europe.

mph, and has a marvelously compliant
ride over Belgian block and inner city

potholes,

A U.S. version

As Gaffke says, "When we brought
the Sierra to Arizona for testing, Amer-
ican people said to us "Holy Smoke, why
can't wa have these cars? " Well, in a
manner of speaking, we can. Lincoln-
Mercury is going to bring some version
of the Sierra into the country starting in
1985. According to Gaffke, there will
be only 20,000 to 50,000 units. And
according to rumors from Detroit, these
will all be dressed-up XR-4 versions,
with a Brazilian-made, turbocharged
2.3-liter Four and a Mercedes-like price
tag of $24,000,
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That's a damn shame. The nicest
Sierra is the five-door hatchback, with
the 2.8-liter V6, an engine which Ford
has already certified for the United
States. Thousands of these VBs are
already driving around U.S. highways,
and Ford mechanics and parts people
are already familiar. with them. If Ford
people wanted to do themselves a
favor—and us, at the same time—
they'd import the Sierra V& by the hun-
dreds of thousands, and sell it for
$12,000.

Even better, they'd build them over
here. Know why that will never hap-
pen? Because while chief engineer
Hans-George Gaffke was developing
the best sedan in the 1,000-kilogram
class, Ford engineers in Detroit wera
creating the Tempo/Topaz, a car that is
not nearly as capable as the European
Ford Sierra. The TempoTopaz isn't
quite in the same ballpark when it
comes to quality, sophistication, perfor-
mance or handling. But it, too, weighs
1,000 kilograms. ™

FACTORY NEW!

* 8 hp. Briggs & Stratton

4-cycle gasoline engine!
® U.S. made, U.5. quality!
® Mfgrs. 1 year warranty!

A wtorm coubd knock oot electrical
porwar for hours, or for days! Foad
could spoil in your rofrigerator. &
motor im your furnace could siop
runming i winter snd lsave your
tamily shiwaring in the cold, A wall
could stop pumping wler noded
for covking or bathroom facilities.
The lossss couwld oost you up 1o
hundrids of dollarg or more!
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MUST LIQUIDATE

AT BELOW DEALER COST!
Gas Operated, Emergency

Power Generator g

FACTORY PERFECT!

DON'T Iet a storm rob YOUR home of vital
electric power! With this 4000 watt gener-
ator, you ALWAYS have a reliable standby
source of 120V and 240V plug-in power!
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Atari 5200—first nnpressmns

Atari’'s new 5200 is a bright explosion
of sound and color, fast moving graph-
ics and stunning capabilities. From the
design of the slick, Lucite case to the
electronic maze of a full. 64K memary
inside, this 5200 is one mean. powerful
gaming machine

Many fine details all add up w a
worthwhile new addition w the gam-
er's choice of possibilities. The joystick.
for example, features new engineering
techniques that make it easy to control
on-screen movement. The stick itself
moves in a smooth, noncentering man-
ner that becomes second nature after a
few minutes. Atop the stick on the
hand controller are three buttons—
START, PAUSE and RESET The PAUSE
button is great when the phone rings,
just when you're about to reach that
all-time high score. The keypad below
the stick features real keys and the
whole unit fits the hand like an elec-
tronic glove.

Cartridges include such coin-op ar-
cade favorites as Galaxian (shown) and
Star Raiders. That's right. a full version
of Star Haiders on a gaming system!
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Swarms of aliens swoop by
in Galaxian (above) running
on new Atari 5200 machine
{right). Hand controllers
feature a smooth joystick,
as well as a full keypad

of switches—aeaven START
PAUSE and RESET buttons
(inset) so you can stop

the action when you want.

One of the most complex. challenging
and visually exciting of all video games,
Star Haiders was responsible for selling
a lot of Atari 400 and B00 computers.
Now, we predict, it'll sell even more
5200s.

While there aren’t yet as many car-
tridges as one might hope, there's no
doubt that Atari and other manufactur-
ers will rush to support the 5200. As
always, Atari is a video force to reckon
with. —N.5.

Coleco’s expansion modules
Colecovision has made a point of fea-
turing games that look as close to their
arcade counterparts as possible. For
the most part, the company has suc-
ceeded admirably. Zaxxon, Mouse
Trap. Venture and others feature the

Coleco’s Expansion Module Two adds a
steering wheel and a plastic gas pedal
{not shown) to Colecovision game. With
these options, the fast-paced Turbo game
(right) puts you in the driver’'s seat.

84

same scintillating graphics and addic-
tive play wvalue as the arcade wer-
sions.

Now, Coleco has taken its game
machine two steps further with its first
two expansion modules.

Expansion Module Two features a
small-size but maneuverable
steering wheel and a real gas
pedal. Plant the plastic pedal

deep into your shag rug's pile
grip that tiny wheel and drive
into the screeching world of

Turba. Like the coin-op game

Turbois as close 1o driving a souped-up
race car hell-bemt through city streets
and around treacherous curves as most
of us will ever want to come. [t seems
almost impossible that the three-
dimensional graphics can move so fast
and so convincingly on the home TV
set. If you've ever doubted that any
home video game could duplicate the
thrill and wet-palm feeling of arcade
play, try Colecovision's Turbo.

Right now. Turbo is the only car-
tridge available for use with the steer-
ing-wheel module. But more driving
games loom just around the bend.

And let’s not forget Expansion Mod-
ule One. which lets you use all the Atari
2600 cartridges, We've tried it out and
have yet to find a cartridge it wouldn't
accept. So, while Atari is less than
thrilled with Coleco for doing this (it is,
in fact. suing Coleco), there's no doubt
of the module’s consumer value. If vou
have a library of Atari 2600 games,
Coleco wants you to use them—on
Colecovision. —N. 5
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Get Ram Tough values during

DODGE PROSPECTOR DAYS!

The range cf savings is
dramatic...up to $1000 on g
wide selection of Prospector
option packages specially
credted for these and many
other '83 Ram Tough trucks.
And they are options most nuck
owners prefer. For example:

RAM PICKUPS. SAVE $1000.
Select light pockage—bright
rear bumper, wheel covers
and low-maount mirrors—30-
gallon fuel tank—qoil and
temperature gauges withtrip
odometer—tinted glass—
intermittent wipers—Ram
hood omament—AM radio—
Royal SE decor—air condi-
fioning. With special Dark
Brown metaliic two-tone paint.

RS PICELP

RAMCHARGER. SAVE $1000;
Start with convenience
package—digital clock—oil
and temperafure gouges—
frip odomeler—sunscreen
glass—bright grille and hood
omament—bright low-mount
mirrors and wheel covers,
Add Royal SE decor—front
burmper guards—AM/FM
slereo w/ elecironic tuning—
special Dark Brown metallic
two-tone paint—air condi-
tiening —power door locks
and windows—speed control.

RAM WAGONS. SAVE 51000
Choose the convenience
package—bright front and
rear bumpers—digital
electronic clock=—236-gallon
fuel tank—oil gouge and
odometer—tright grille and
guad headiamps with

“Limited warranty covers engine and powertrain
components plus ouler body rustthrough for
5 years or 50,000 miles, whichever comes firsl

A deduoctible may be required

halogen high beams—bright
wheel covers and low-mount
mirrors—bumper guards and
ner strips—Royal SE decor—
AM/FM sterec radic [manual)
—air conditioning. With
special Dark Brown metallic
two-tane paint.

RAM VANS. SAVE 5575/
Choose hi-back bucket seats
—tinted glass—convenience
package—3&-gallon fuel
tank—full gauges—bright kow-
mount mirrars, wheel covers,
front and rear bumpers—
intermittent wipers—exterior
appearance package—AM
radio. With special Dark
Brown metallic wo-tone paint.

RAMPAGE. S5AVE 5200'"...ON
ONLY TRUCK IN AMERICA
WITH 5-YEAR/50,000-MILE
PROTECTION PLAN: Get
whiite side wall tires—light
pockage—dual remaote
mirrors—power steering—AM
radio—cargo box side rails.

RAM 50. SAVE $125° ON
AMERICA'S LOWEST-PRICED
PICKUP. Choose two-tone
tape—bright step bumper—
low-rmount mirrors—box top
molding —sliding window—
clock—wheel tfrim rings

2AM 50
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Enter Marvel Oil’s
1983 Sweepstakes

You can win an},‘ one of 1001 prizes

including a trip for two to Hawaii,
Nikon cameras, nylon racm? jackets
and Marvel tote bags. Details and
entry blanks at your automotive sup-
plies dealer. Enter early and often
Mo purchase necessary,

After you've sent in your entry,
stock up on —

MARVEL MYSTERY OIL

When added to the crankcase,
Marvel gives your car impressive
efficiency and performance. Cuts
maintenance costs, =L
Cleans as it lubricates, =
Keeps internal parts
covered with a tough
protective film that pro- §
tects against exces- |
sive wear. Marvel
puts ?aal snap into 5 e
throttle response, and

even starts at cold m
temperatures

MARVEL GAS TREATMENT

Companion o Mystery Oil, Marvels
Gas Treatment provides better fuel
combustion which
means less power rob-
bing ash and residue in
the combustion cham-
ber. Reduces engine
maintenance. Minimizes
engine feedback (diesel-
ing). Prevents spark
plug fouling and misfir-
ing. Prevents carburetor
clogging.

Make your car an economical
Powerhouse of Performance.

Use Marvel Prodycls. Availlable
at all auto supplies dealers
coast-to-coast. . . and Hawaii.

Marvel Oil Company, Inc.

331 N. Main Street
Port Chester, NY 10573

PM
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Skil’s 551
Trim Saw

The latest Skilsaw is a heavy-duty
quality product which reflects careful
and good design. Weighing just BY%:
pounds and measuring 12 in. long, It is
an easy saw to handle, It performs with
precision cutting accuracy for tight-tol-
erance trim work, yet it is the only Trim
Saw we know of that can rip 2-by stock
effortlessly.

Some features you will appreciate
include-an adjustable line-of-cut gauge
which can be aligned for the blade in
use regardless of kerf width, and sensi-
ble, heawy-duty, lock-lever depth and
bevel adjustmemts which are easy to
set, with clearly visible calibrations in
Y-in. increments.

The heavy-gauge steel wraparound
foot is quite rigid and it doesn't flex
under heavy hand pressure. The high-
torque, B.5-amp. motor is burnout pro-
tected and is mounted to the right with
the blade on the left for good visibility
of the cutting line (for the majority of
right-handers). The 5Y%-in.-dia. blade
gives a maximum depth of cut at 90° of
1-23/32 in. and 1-%s in. at 45°

We were impressed with this saw
and think you will be. too. Skil's 551
Trim Saw is priced at $89.95, but vou
may find it for a few dollars less in
SOITIE Areas.

It is made by 5kil Corp.. 4801 West
Patterson Ave., Chicago, Ill. 60646,

— Rosario Capotosto and Harry Wicks

All it rakes is a guick twist of the
screwdriver and the line-of-cut can
be suited to the blade.

Bnm-md:mg lever does job quickly and
sasily without causing sore fingertips.

Although it's mainly a trim saw designed
for relatively light precision work, the
gutsy little saw zips through heavy stock.
Rip guide is accessory you should buy.

POPULAR MECHANICS = AFRIL [983
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€. mechartics of flying. "67 Victor” is Army shorthand for an
relicopte Ehamc In today's Army, you can choose from OVeE,,

nmg areas, iptluding over two dozen in aviation alone. Qualify,
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.

Lights Kings, 8 mg. "tar”, .7 mg. nicotine;
Lights 100's, 9 mg. “tar”, 0 .8 mg. nicotine
av. par cigarette, FTC Report Dec. 'B1.
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THE JEEP IS DEAD,
HMMWV' It stands for High-
B Mobility, Multipurpose,

Wheeled Vehicle—so devastating a 44 it could very well
make the Army forget that there ever was a jeep.

BY MURRAY RUBENSTEIN

fter more than 40 years of faithful service, couldn't quite accept the fact that it was not made
the historic Army jeep is being retired, in the U.5.5.R.). Later, it soldiered on in Korea,

put out to pasture. How do you say goodbye to Vietnam, Africa, the Middle East and many other
the end of an era, to the last days of an old remote and inhospitable outposts far from home.
friend? Since 1940, the jeep has stood as a sym- Along the way, it spawned a new breed of rug-
bol of Yankee guts and ingenuity—a runty little ged, sporty, off-road civilian vehicles—the ubiqui-
battlefield workhorse that was tough, dependable, tous 4 4s that are popular today the world owver.
easy to maintain, seemingly immune to the indig- Now the military jeep is being replaced. But
nities of war, and ultimately beloved by all it why? If it's been so good for so many years, why
touched, from foot-weary Gls to four-star gener- get rid of it? The answer lies in the changing

als.
Throughout World War II, the vehicle known of-
ficially as the M151 “a-ton truck served with dis-
tinction on every front, in every branch of the
armed services, and with every one of our Allies,
including the Russians (who loved it, but

needs of war. For its day and purpose, the
jeep was unsurpassed. But modern
weapons systems have
# become bigger, heavier
and more sophisticated,
requiring larger crews to

Jeoop successor: New HMMWV mounts
40-mm grenade launcher, can also

fire antitank missiles. Shown
is AM General's entry,
one of three in stiff




Wide variety of HMMWV |
configurations can be seen here and |
facing page—all interchangeable
on same chassis using add-on kits. At

right are General Dynamics’ mobile
command post, fitted with sophisticated
communications and detection gear, and
its Hellfire missile carrier. Photo at

far right shows GD's aircooled diesel
and swing-up hood that fully sxposes
engine and running gear for easy fald
sarvicing. Below are two ambulance
modes— Taledyne’s fourlitter "omimi"
rig (top) and AM Ganeral’s aight-litter
“maxi” ng (bottom). Teledyne version
has telescoping body that, when low-
ered, parmits transport by helicopter.

MOBILE COMMAND POST

I
FOUR-LITTER
I ‘MINI" AMBULANCE

EIGHT-LITTER
‘MAXI
- AMBULANCE

e, ol .L'JI
|
|

man them and more awdliary equip-
ment to support them. Handling the
TOW missile launcher, for instance,
now requires two jeeps and a support
trailer. The TOW (for Tube-launched,
Optically tracked, Wire-guided missile)
is the most powerful antitank weapon
used by the infantry, and a single carri-
ar for it is vitally needed. Other mod-
erm-day gear is also straining the little
4 <4 beyond its practical limits.
While the jeep has a rated payload
capacity of 1,200 pounds, it can actual-
ly carry only about BOO pounds when
operating cross-country, and then not
at top speed. In addition, the current
jeep population is getting old. Of the
58,152 now in the Army's inventory,
maore than 20,000 are over 12 years old,
their normal life expectancy. By 1885,
more than 40,000—almost all of the
present supply—will be nearing the
and of their usefulness.
In 1980, faced with these grim pros-
pects, the Army conducted a study of

Key survival features are shown below.
Desp-water breather system (left) has
extended intake and exhaust stacks that
permit HMMWYV to ford streams up to 5
feet deep. Run-flat tire (center) has
rigid internal vane that continues to
suppaort vahicle if casing is ruptured.

All three HMMWV contenders offer these
two features. At right is AM General's
rim-drive whesl, a clever innovation
that raises axle to achieve high ground
clearance with low overall silhouette.

DEEP-WATER RUN-FLAT TIRE RIM-DRIVE
EREATHER WHEEL
FRESH-AIR
RIGID
INTAKE SNORKEL i -
= s
! - : ¥ 5 r ™
e s 1A -.h___'
s L GEARED
AT R AXLE
gir= = GEARED
W/HEEL
TIRE DEFLATED TIRE RiM
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tactical vehicle requirements and con-
cluded that, instead of replenishing its
aging jeep fleet with more of the same
design, what was really needed was a
completely new wehicle. It would be
larger, faster and more powerful than
the jeep, with a considerably greater
payload, more multi-role versatility, in-
creased battlefield mobility and im-
proved combat survivability. Instead of
the jeep’s relatively light “4-ton rating,
it would have a hefty 1%%-ton
capacity (sometimes re-
ferred to as a %s-ton rat-
ing).

The Army's designation
for this ambitious new

Pop-up gun turret can ba
raised and ready to fire in
only seconds. It swivels
360°, takes TOW missile
(shown here on AM General’s
Hummer), as well as aothar
armament. Retracted (far
right), turret is hidden.

concept is HMMWYV (for High-Mobility,
Muhlipurpose, Wheeled Vehicla). The
closest you can come to pronouncing
this mouthful of consonants is “"Hum-
ves,” 8 name not hkely to stick once
imaginative and irreverent Gls get their
hands on the vehicle.

But by whatever name the Humvee
will come to be known, its advance
notices are impressive. Like the jeap, it
will have four-wheel drive, but the sim-

ilarity stops there. It will be longer than
a jesp (195 inches comparsd to the
jeep's 133), yet it will be several inches
lower, making it less vulnerable to ene-
my ground fire. The Humvee will carry
a 2,500-pound payload under combat
conditions—thres times the jeep’'s ca-
pacity. Designed to satisfy a wide range
of battlefield requirements, it will also
be a multiservice vehicle, serving the
requirements of not only the Army,
but the Marines and the Air

Force, as well.
Using interchangeable body
kits, the basic Humvee chassis
(Plgase turn to page 174)
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For spy missions, radar
beom inside Skyship’s envelope
(balow) can perform surveillance.

=

=11

e
e

Skyship’s gondola is of Kevlar cable
attached to load curtains

It’s often described as a flying manta ray carrying a basket-
ball on its back. But maybe giant golfball would be a better
word for the experimental heavy-lifter LTA 20-1. One of its
designers, Frederick D. Ferguson, says the 20-foot-high air-
ship was inspired in part by a PM article on the asrodynamics
of a golfball (see Golf's Secret Weapons, page 78, Dec. "78).
The craft’s balloon, currently being scaled up to a diameter
of 160 feet by Van Dusen Commercial Development of Canada,
gets lift in three ways: from helium, from. rotating fan en-
gines and from the Magnus effect. To take advantage of the
Magnus effect, the LTA 20-1 rotates on pins that connect the
balloon to the tips of the manta ray's wings. ‘A boundary
layer of air forms around the smooth balleon, giving the
whole craft enormous lift.—D.E.




n a chilly day last fall, a British Royal Air Force

squadron went into alert status to investigate

a flying object visible for miles with the
naked eye, but which made only a very faint blip on
radar screens. The massive object chugged along

e T ; e ; beneath the cloud cover, gliding right into the ap-
£ : ' Ssrs ' proach pattern generally used by the Royal

family returning to London from trips to Bal-
moral Castle in Scotland. To the surprise-—
and relief—of just about everyone, the
_ - UFO turned out to be a friendly dirigible—
T W T ey ot o . an Airship 500 making a test run for Air-
ship Industries,

"There's no metal in the structure,’” ex-
plains Reqg Hillsdon, Airship's North Ameri-
can representative. “'It's all plastics and
composites. They stay well-hidden from radar.”
Silent running is just one major feature bringing air-
ships back on the scene. Various design configurations
make helium-filled vessels front-runners for some futur-
istic assignments. Hauling lumber or other heavy loads,
even taking the place of military spy satellites at less
than one-hundredth the cost are among the possibilities.
In the very near future, airships are expected to
carry passengers around the 2,000 islands off Greece,
There are airports on only a few of the islands so air-
ships, which can land on very small and rough fields,
will be competitive with airplanes. Airship Industries
has sold three vessels to an Aegean touring company.

Airships have been out of the luxury passenger busi-
ness for the most part since the German rigid vessal
Hindenburg crashed in flames in Lakehurst, N.1., 46
years ago next month, killing 21 people. That tragedy
and several military accidents helped end the much-
heralded flying machines’ popularity.

But the ships plying the skies today are far safer than
even the safest airships of the past. (Incidentally, air-

Goodyear, whose famous blimps are the aonly airships
that are currently operating in the United Stares, has
prepared this concept for a heavy-lifter.




ships had almost three accident-free
decades at the turn of the century, but
this fact is overshadowed by a few
spectacular accidents.)

The new vehicles are filled with non-
combustible helium instead of volatile
hydrogen. And latest-generation plas-
tics give the new airships the structural
toughness of old-time rigid ships with
the lightness of nonrigid vessels. The
Skyship 500 in the middle of last fall's
royal scramble carried two tons of load
and a crew of 12 in its gondola. It
moved around almost noiselessly, pow-
ered by two 200-hp Porsche engines at
speads up to 60 knots, and soared
above 10,000 feet with a full load.

In a Toronto hangar, an Airship team
is in the midst of assembling a Skyship
500 for testing later this year by the
U.S. Navy. The dirigible will take about
one week 1o meander along the Atlantic
coast to Weeksville, N.C., where Navy
pilots will be trained to fly it. Then the
MNavy plans to test the vessel as a radar
platform, a sonobuoy-dragger for sub-
marine hunting and a fleet escort vessel,

Even while the Mavy puts the skyship
through its paces, the Forest Service

The large hangar space redquired
by airships. such as thosa built
for the Goodyear blimps (abova)
have discouraged potental air- |
ship users. 5till, the air-
ships are excellent candidates
for flying radar platforms. Good-
year has added experimental
radar to the Enterprise (right).

Hal Denison

The Cyclo-Crane (abovea), its halicopter angines oparating, and its nose cockpit instru-
mented, was flight-ready shortly before a storm dashed it against its moorings.

will be testing engines for a heavy-lifter
called the Heli-Stat (photos on facing
page) being developed by Piasecki Air-
craft Corp. at Lakehurst. The lifter, still
under construction at press time, is
similar to one that crashed in a freak
accident two days before its first schad-
uled test flight in Oregon last year. It
also resembles a lifter still on the draw-
ing boards at Goodyear Aerospace.
All of the lifters place helicopters or
helicopter-like rotors at four comers of

a light frame that hangs under the air-
ship. The propellers give the airship
extra lift and greater ground speed as
they haul tons of lumber or other heavy
cargo. Goodyear's concept would use a
2.5-million-cu.-ft. nonrigid airship as its
basic lifter. The Piasecki craft under
construction uses 1.1 million cu. ft. of
helium to lift a maxdmum 37 tons.

Lifter destroyed

So far, the only heavy lifter ever com-
pleted was destroyed in a storm at its
moorings in Tillamook, Ore. “The crew
went home for the night and a storm
blew up,” says Hal Denison, who has
photographed the Aero Lift Co.'s vehi-
cle extensively. "When they arrived at
the mooring site in the moming, the
Cyclo-Crane was dashing itself against
its own moorings. Apparently, it was
pulled loose from a tether in a high
gust.”

Aero Lift, working with an $850,000
U.S. Forest Service contract, is rebuild-
ing the heavy lifter and will start tests

POPULAR MECHANICS = APRIL 15983




later this year. The lifter has a cockpit
in its nose and can carry a gondola
beneath the airship for more instru-
mantation or additional crew.

Other airship experiments in the
works center on the vessel's potential
as a radar platform. Goodyear has
mounted a radar system on the airship
Enterprise, demonstrating to the Coast
Guard its maritime control capabilities
in flights over the South Florida coast.
The Navy, which last year commis-
sioned Lockheed to develop a concept
for an airship that can hover at 70,000
feet to perform the same tasks as a spy
sataellite, has also asked airship devel-
opers to come up with radar concepts.

On several certification flights,
the Skyship 500 has been
equipped with & radar boom
mountad inside the main airbag
which tested out successfully.

The Skyship envelope is laminated
polyester sandwiched between layers
of polyurethane and gas-retention film.

The envelope fabric was designed for
Alrship by a French chemical company.
Inside the envelope are two large bags
that can be filled with air scooped in
through lightweight pipes running to
the outside of the skyship. These air
bags—called ballonets—are made of
Polyamide 66 woven fabric and coated
with polyurethane spray. In flight, the
ballonets have a maximum air capacity

A model of Piasecki's heavy
lifter (above) shows the four
helicopters adding to the air-

ship’s lift and spead. The
airship undercarriage (right)
has been completed and the
first chopper (below right)
was mounted late last year.

SKYSHIP 500—
CONSTRUCTION DETAILS

1. Kevlar gondola cables (8)
2. Gondola SUPpPOrt curtain
3. Tail fins (4

&, Plastic rudders (2)

5. Wire bracing for tail fin
B, Plastic elevators (2)

7. Aft ballonet

15. MNose probe for tether
16. Nomex ribs

17. Momex rudder

1B. Nomex spar

8. Ballonet air valve
9. Air blower
10. Engines (2)
11. Landing gear
12. Keviar gondola
13. Emergency air valve
14. Forward ballonet

19. Nose hattens
{externally laced)

20. Molded nose cone

POPULAR MECHAMICS « APRIL 1983

of about 40,000 cu. ft. each. They must
be kept in balance—there’s a ballonet
fore and aft of the ship's gondola—to
minimize surge, the sudden turning of
the ship's nose sharply up or down.
Also helping to keep the ship's flight
stable are six Z20-inch walves, two in
each ballonet and two in the midst of
the envelope.

Ride like a submarine

Flying an airship has often been com-
pared to running a submarine. The ship
has to be kept as close to perfectly sta-
ble as possible or it will go into a killing
dive, Of course, pilots who have flown
the Skyship 500 think of it in gentler,
more romantic terms.

“Flying a nonrigid is similar to oper-
ating a light aircraft,” says Nick Ben-
nett, chief test pilot for Airship. “You
just need to know Boyle's law (stating
that gases expand with heat and

{Please tumn to page 180}
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will compete with Toyota's Corona,
Nissan's Stanza, Honda's Accord and
Mazda's new 526 as well as the domes-
tics noted above. The fairly rakish
coupes, looking much like balwy T-Birds,
are intended to take on the likes of
Toyota's Celica, Nissan's Datsun 200-
5X, Honda's Prelude and GM's J-car
hatchbacks, among others. Divisional
identity is provided by different bum-

"
= g

per, parking lamp and grille designs
(the Tempo has body-color horizontal
bars) in front and specific rear panel
and taillamp themes in back.

The Tempo/Topaz iNteriors are near-
ly as tasteful and restrained as the bod-
ies are smooth. The instrument panels
are not quite European in characler
(stick-on wood grain still prevails in
upmarket models) but a long way from

= e A’ i A i - > I
P e i e T 1t e bl

"Yankee flash™ gaudy. An optional
gauge package provides fuel and tem-
perature dials between the large, circu-
lar speedometer and a matching ta-
chometer, but the oil-pressure gauge
and ammeter are console-mounted be-
low the radio. Base cars have handy
door bins and a small storage box above
the radio, while higher-series models

(Please tumn to page 176}
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aerodynamic styling includes doors which wrap up into the roof. Tempe's Cd is a low .37.
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New Video Games

Views from bridge

of your starship in

Sublogic’s game Space
Vikings show animation

that’s so great you feal
you've been transported to
other warlds. Readouts below
screen give overview of ship's
condition. Once past planatary
defenses, the pilot flies ship
above a landscape grid watching
for tangets. Other screens (not
shown) detail everything from
ship status (o galactic map.

o8

Now these video adventures offer three-dimensional,
animated scenes of challenge and excitement.
BY MNEIL SHAPIRO  eectromics eomos

OREBIT EE DAMAGE ™
COND W SHIELDW

~RHDNG — YHDNG —
y 8

PM photos by the author
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PutYou InThe Action

ew games that flash their excite-
ment through scene after shift-
ing scene are cropping up everywhere
that there's a video screen to view them
Om.
A typical video game used to feature
a static scene in the background; only
the "players” would move. Aliens
would shift back and forth above your
missile-firing gun—~but the animation
was confined to gun and targets. Now,
things have changed into a complete
orchestration of animation with set-

with a real feeling of “being there.”

The next stage of simulating reality
comes with the Turbo game (also
arcade and Colecovision). In this one,
you're seeing a completely 3-D view of
the scenery rushing at you, much as
you might see from the windshield of a
real, speeding racer.

Already, games such as these are a
far cry from static backgrounds and
repetitive play. But the next stage of
video play is now showing up in home
computers and will probably be finding

ples of this new philosophy of total
gaming involvement in as complete an
environment as possible. They fore-
shadow what we think will be the next
big wave in video gaming.

In Space Vikings the player is in com-
plete control of a starship. The displays
that he sees on screen seem to us very
similar to the displays that a real star-
ship commander might be watching.
The animation is superb as you pilot
your starship closer to the enemy plan-
gt. Meanwhile, you keep track of avery-

Turbo was a winner in the coin-op arcades and now it allows the
at-home player to speed through a complete but imaginary world.

ting—the latest games resemble stage
plays with complete scenery changes.

In some, such as Zaxxon (available
both in the coin-op arcades as well as a
home wersion for the Colecovision
game) the scenery scrolls by “below"”
you as you fly three-dimensionally
above the video landscape. These
scrolling-landscape games provide you

POPULAR MECHANICS « APRIL 1583

UMtima IT from Sierra Online is incredibly detailed. Movement on the
main map of the world (left) can take you into castles (center), dun-

From city to country,. driving on ice and snow or through the night—
everything you can think of is there. (Colecovision.)

geons (right) and literally hundreds of other places on a quest
through both Time and Space. (Apple I1.)

its way into the video game cartridges
soon. These new games are S0 com-
plex, so detailed and so incredibly real
that they boggle the imagination.

Detail upon detail

Space Vikings from Sublogic and
Ultima II from Sierra Online (both for
the Apple Il computer) are prime exam-

TF-.;.a'Ep ]

E_DEEP
N HEE

DARE DEADLY DUNGEONS
TERRIFYINE Fo

thing ranging from damage control to
your crew’'s morale via many different
auxiliary screens of computer readout.
The bottom line is that the game fea-
tures just about as much real-life feed-
back as you could get without feeling

the actual vibrations of the engines.
Other games, such as Ultima II, do
{Please turn to page 188)
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PM OW/NERS REPORT:

DODGE

CHARGER

U sl o2 of fusrt i, untins gy consitinc. "

MAINE GROCERY DETRBUTOR

MICHIGAMN REPAIRMAN

" AOMETIMES HAVE TO
FORCE TRANSMISSION
INTO FIRST OR REYERSE."

MARE TELEPHONE QOPERATOR

It's fast, fun and
economical, and owners
love their nickel rocket.

a8 good-looking, have-your-cake-
and-eat-it sporty car,” ex-
claimed a young Michigan design engi-
neer, "'with very impressive accelera-
tion and equally impressive fuel mile-
age. Where else can you find a front-
wheel-drive car that's made in Ameri-
ca, is cheaper than the competition, and
has a five-year, 50,000-mile warran-
tYJ?n
That paragraph pretty much sums up
what most owners like about the 1982/

10

The cockpit, with its dished four-spoke
wheel, matches the car's sporty looks.

83 Dodge Charger. Not only were
about 72 percent of the buyers we sur-
vayed attracted by the car's looks, but

BY MICHAEL LAMM west coast enitor

"Eliminafe the back seat.

Iis

vseless

RAIMNPESDT A MAMNAGER

53 percent praised its economy, and
24.2 percent commented very favor-
ably on the Charger's strong accelera-
tion. That's an unusual combination—
sporty looks plus mpg plus perfor-
mance. It's not often that all three come
together in the same automobile.

Basically, the Charger coupe uses the
mechanicals and body platform of
Chrysler's Omni and Horizon sedans.
For 1982, Dodge offered a base model,
called the 024 Miser. Above that came
the Custom 024. Both used the Valk-
swagen-built 1.7-liter overhead-cam
Four.

Last year's Charger 2.2 marked the
hot ponycar of the line and carried
Chrysler's own 2.2-liter ohc engine. It's
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A NATIONWIDE SURVEY BASED ON 2,228,983 OWNER-DRIVEN MILES

this powerplant that gives Chargers
their snap. This year, the 024 name has
been dropped and all versions are
called Charger.

There's the base 1983 Charger, with
a Peugeot-built 1.6 engine, plus the
Charger 2.2 and the Shelby Charger.
Chrysler now offers a five-speed trans-
axle and has upped the 2.2's horsepow-
er from B4 to 84, with 107 in the Shel-
by.

A West Virginia salesperson: "t's a
vary peppy car, and [ love the way it
handles. It's comfortable and easy to
drive, with a good factory stereo system
and a convenient hatchback.”’

Throughout their comments, many
owners emphasized basic, simple wval-
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ue. No one accused the Charger of
being the world's greatest car, but pur-
chasers continually compared this cou-

Owners love the Chrysler-built 2.2-litar
Four, which combines power, economy.
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"€EASY ACCESS TO LPLUCS
ARD O/ FILTER

OHIO MNSLIRAMNCE SALESMAN

PM photos: Bill Ashe

pe with its competition, and the Char-
ger mostly womn.

For example, a Colorado enginear
added, "1 carefully weighed perfor-
mance, style and economy against
price. When analyzed in a studied way,
no other car comes close to the Charger
2.2 in terms of value, including the VW
Scirocco, Honda Prelude, Ford EXFP,
Mercury LN7, Toyota Celica and Re-
nault Fuego.”

A Tennessese book layout apprentice
echoed, "1 tested a number of cars
before selecting the Charger. First, I
took out & new Camaro Z-28, which
listed for $12,630. Next, | drove a new
Capri RS with the 302 V8. That one had

(Flsase tum o page 182)
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PUT YOUR

own prosect IV THE

If PM picks your experiment to go on the Space Shuttle,
you'll fly to Florida free to see it launched!

BY DENNIS ESKOW SCIENCE EDITOR

f there's any pioneering spirit in you, hang onto your seat—you're about to get
invited aboard the Space Shuttle. Think of it as “"T-minus three months and

counting.” PM has purchased space in the cargo bay of the Shuttle, and we're
inviting you to think up an experiment to send into orbit. The winner of this com-
petition and a friend or relative will be flown free to Florida to watch the launching,
then on to Houston to join ground control in monitoring the Shuttle mission, and
finally to California or Florida to watch the Shuttle touch down.

We're the first magazine in our field to join NASA's Getaway Special -f.
(GAS) program, but we probably won't be the last. At this writing, ;
more than 400 universities, corporations, private individuals and
one Japanese newspaper have purchased the right to fly an exper-
iment. We have ticket No. 68, which means your experiment could be
launched within a year after we start putting it together.

Your travels to the launch, mission control and landing will be spon-
sored by the Bushnell Div. of Bausch & Lomb. The winner also will receive
Bushnell's Criterion 4000 telescope, an outstanding reflector scope. The runner-up
will win a Celestron C-90 spotter scope, a compact telescope well suited for plane-

COMPETITION RULES

Phase 1

1. Entries should be typewritten or block-printed
on a single sheet of white paper. Your name and full

address should be centered at the top of the page.

2. Experiments should fit inside a 2.5-cu.-ft. canis-
ter and weigh less than 60 pounds.

3. Any experiment | plant or animal life
should explain how life would be sustained, since
we're traveling in the airless cargo bay.

4. No project involving lithium batteries will be
accepted. NASA won't allow them on the shuttle. Small,
commerciai-quality NiCd packs and off-the-shelf batteries for
microprocessor systems are the best

5. Materlais should be able to withstand temper-
atures up to 200° F. and gravitational forces of 4 g—
four times the gravity of earth. They also should be able to
handle noise levels of 145 deci-
bels. Vertical acceleration of

4 g, forward acceleration of 1.8 g and lateral acceleration of 1.2
g may occur at the same time with some Space Shuttle maneu-
vers.

6. Some structural plastics and composites may
outgas and deterlorate in a vacuum. The idea you sub-
mit shiould take this into account.

7. On touchdown, cargo bay temperatures could
rise to 180" F. Forced air circulated around the bay at about
room temperature should keep it cool, but some provision
should be made for sudden temperature variations.

8. Your experiment will be kept In storage a max-
Iimum three months before and a minimum three
weeks after launch at room temperature and prevailing
moisture conditions.

Experiments Involving possible dangerous sub-
stances—such as explosives, or possibly dangerous
configurations, such as gas contalners—should pro-

VALUABLE PRIZES

Win PM's Space Shuttle competition and you'll get
an expense-paid trip for two to Cape Canaveral
for the launch. Then you'll Ay to Mission Control
in Houston and, finally. go on to either Florida
or California for the landing. You'll also win a
Bushneil Criterion 4000 telescope (far left). It's
a twin to the Dynamax, which we praised
last year (see Back-Yard Vi To The Stars,
page 86, June '82). Runner-up wins a Celestron
C-90, also highly rated last June.
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tal apparatus will ba
sent into orbit in this
2.5-cu.-ft. canister.

3-0 CAMERA

vide for safety to the vessel and bay area. Most shut-
tle systems require a safety factor greater than one, meaning
you must provide for basic safety with backups to reduce the
chances for failure.

10. All proposais for muitiple experiments should
include proposails for monitoring the experiments.
Telemetry, or any equipment that beams a radio signal to
earth, is generally not permitted in the cargo bay area. Multiple
experiments may be turmed on and off by conditions in the bay
area, such as sudden gravitational shifts or sudden changes in
temperature,

Regardiess of the number of experiments we carry, the astro-

nauts will be permitted to throw our command switch only

twice. That is wiy all experiments have to feed off the common
switches.

11. All entries become the property of Popular
Mechanies, which reserves the right to print all or part of the
entry and the author's name. Devices designed for this mission
may be patented by PM or one of the participating institutions
with PM’s permission.
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12. All entries must be postmarked by midnight,
Juiy 30, 1983. Only winners will be notified. Mo entries will
be returned. Sorry, but the volume of mail may prohibit us from
answering inquiries.

Phase 2

The top 25 entries from Phase 1 will be entered into the
second phase of the contest automatically. Finalists will be
notified in late August and receive more detailed information
on the experimental conditions. Each finalist must then write
an expanded version of his proposal—to a maximum of 10
pages, including illustrations. The final proposals must be sub-
mitted to PM postmarked no later than midnight, Dec. 1,
1983,

If there’s room in our canister, PM may send the second-
prize entry aloft with the winner, In addition, the experimental
apparatus may differ from the submitted proposal. PM reserves
the right to construct the final version under its direct supervi-
sion.




tary or lunar observations. More
prizes will be announced in coming
months.

Thinking up experiments to put on
the Space Shuttle is exciting and
mind-expanding. We've already toyed
with a few concepts to help you orga-
nize your own thoughts. Shuttle Pro-
gram Debut Was A Real 'GAS’ (see
story below) describes one project

SHUTTLE PROJECT

launched in a container similar to
ours last year.

The story’'s author, Herbert Fox, is
vice president for engineering and re-
search at New York Institute of Tech-
nology, which will build PM's experi-
mental apparatus as suggested by the
winning reader. Other insttutions will
be working with us on specific areas
of design of the final experiment.

We'll be reporting on their work in
future issues.

Whatever the experiment, it must
fit inside a 2.5-cu.-ft. canister, and
must weigh 80 pounds or less. Our
rules (see page 102) spell out the ma-
jor constraints and possibilities, but
consider some of the proposals we've
already dreamed up to help you visu-

{Please tumn to page 191)

Hnrd work and perseverance by a
team of Utah State University stu-
dents helped send the first Getaway
Special (GAS) project into orbit aboard
the Space Shurtle last June. The 5-cu.-ft.
canister—19.75 inches in diameter and
28.25 inches high—was donated 1o the
Utah students by Gilbent Moore, an exec-
utive of Thiokol Corp., which makas the
solid-fuel boosters that carry the Shuttle
into erbit, The canister carried a total of
200 pounds. (FM has purchased a small-
er canister space of 2.5 cu ft. and B0
pounds.)

The students rigged up the canister to
carry nine experimeants, including one on
the effects of low gravity on soldered
joints, which | investigated at length.
Other experiments included develop-
ment of test hardware for conducting
automatic analysis of green algae
growth in orbit, the calculation of heat-
conducting abilities of an oil-water mix-
ture, and the study of the effects of low
gravity on metal alloys.

The Utah Payload Actuation and Con-
trol System (PACS) monitored and con-
trolled the multiple experiments with a 2
million-bit, low-power (100-megawatt)

samples. The systems worked off a com-
mon (battery) powar supply.

How it works

When the astronauts flipped the bipo-
lar switch in the flight deck, it activated
the hesters, which melted the solder
samples on a copper foil. Whenever a
temperatere above 525° F. (oven tem-
perature] was sensed by a device inside

PM photos: James K. Huffaker

A Utah State team member
works on the circuits

digital recorder.
The microgravity soldering experi-
ment used PACS to control —

Shuttle Program Debut Was A Real ‘GAS’

the canister, the heater tumed off
instantly. If no oven temperature was
sensed, the heat shut off 15 seconds
after it started.

The heaters were mounted on printed
circuit board material. Each was com-
posed of a Kapton-insulated heating foil
bonded betwean a layer of copper foil
and a fiberglass insulating layer. The
bonding agent employed was a silicon
adhesive manufactured by General Elec-
tric.
The payload is curreantly being ana-
lyzed for trapped pockets of flux, and the
solder points are being compared to
those similarly created on earth. The
experiment may prove useful in any
future GAS projects which call for sol-
dering as an incidental, but important,
part of the mission. — Herbert Fox

L

N3
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The Utah State exporiments featured

low-gravity soldering kit (above top),
which was capable of soldering 24
points at one time. The contral
circuitry (bottom) could stop the
soldering process in seconds.
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REPORT

Mercedes-Benz 190, the European-
market model which we drove in
Spain, will arrive here in the

fall with a different engine.
designated as the 1984 220E.

Driving The Mercedes 190

When you're talking
blitzwagens, smaller
never means cheaper.

ou know you're in a Mercedes. It

feels like every other Mercedes-
Benz automobile you've ever driven.
The engineers have seen to that. Same
solid, weighty feel. Same road-flatten-
ing, press-on-regardless stability that
you've experienced in a dozen other
Mercedes models. Even the same steer-
ing wheel and general interior layout.

But this one's different. Very differ-
ant,

First of all, it's gquick. In fact, it's one
of the quickest you've driven in a long
time. On a deserted road out here in the
hinterlands of Spain, where you've
come to be part of the worldwide press
introduction of this car, you've racked
up several O-to-60-mph times of just
over 10seconds. One run seemed like a
10 flat. Yes, other Mercedes-Benz cars
are great, once you're on a roll. But off
the line, they are quite lethargic. This
one's different. Rev it up, dump the
clutch and you're gone. You can get
rubber geing inte second, too, if you
shift quickly enough and declutch at
precisely the right instant.

Declutch? A clutch? In a Mercedes?

POPULAR MECHANICS = APRIL |983

And BMW 318i

Yes. Remember, this one’s different. Up
to now, the only Mercedes you've ever
seen with a clutch was a lowly 240D
with its tractor-like performance. And
you've done your darndest to stay away
from them. But now, here’'s a Mer-
cedes-Benz with a clutch and a stick
shift, a five-speed if you like, and all the
performance of, well, yes, let's say it, a
sports sedan from BMW,

Say that around a Mercedes-Benz
public relations man and he'll tell you
that his company has no intention of
competing with BMW, in car concept or
in price. In price, he's right. By the time
this new, small Mercedes-Benz 180
(it’ll be called the 220E

cc, overhead-cam, four-cylinder engine
you've experienced in both carbureted
and fuel-injected versions here will not
be available in the U.5. model. Instead,
we'll be getting a fuel-injected version
of the 2.3-liter Four formerly used in
the old Mercedes 230 models. Later, a
diesel engine option will join the lineup.
The larger 2.3-liter engine will be used
to compensate for the addition of pow-
er-robbing emission controls to be
installed on the U.S. engine.

If it performs like the European 1.9-
liter version, American buyers should
be well satisfied with the performance

{FPlaase turm Lo page [78)

in the United States)
hits American shores,
the price will ba a stag-
gering $24,000.

In concept, though,
the comparisons will be
inevitable. This new
Mercedes-Benz is sized
right near a BMW 318i,
and the 318i and its pre-
decessor, the 3201, has
long been a benchmark
of performance for
small, two-liter, sporty ‘
sedans in this country.

MY

The engineers have |
told you that the 1.997-

Although it's all new, the 318i loocks a lot like the 320.
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PM OWNERS REPORT:

BY MICHAEL LAMM west coast eoitor

CHEVROLET
CAMARO

‘Exhaust sysiem s bed
Haodes t:n.vamaﬂmtec.

OHO EMGIMEER

on “the tmfwrﬂmﬂ-ﬂ
ob decen it sevryiee.,

MASSACHLUSETTS PROGREAMMVER

CALFORMIA ANALYST

Looks seduced buyers,
but it’s the great handling
that keeps them satisfied.

ou don't have to look far to know

why people buy new Camaros.
Styling tells the story. Chevrolet's
Camaro and its cousin, the Pontiac Fire-
hird, have both been bright spots in a
lackluster automotive sales year, and
there's basically one reason: People like
the way GM's ponycars look.

Mearly 90 percent of the 1982-83
Camaro owners we surveyed listed
“styling”’ as their No. 1 reason for pur-
chase. That unsurprising figure is very

104

Front-seat room and comfort got good
grades. Hear seats didn't do so well

close to the B2.7 percent logged by the
new Firebird (see PM Owners Report:
Pontiac Trans Am, page 150, Jan. "83).
To give you some idea of the enthusias-

tic response to the new Camaro’'s
design, here's a sampling of love let-
ters.

A New Hampshire industrial safety
instructor observed, "1 like the stares I
get from passers-by. My Z-28 serves
me as a businessman’s sports car.”

A North Carolina truck driver: “Best-
locking and best-handling car on the
road today!"

A Texas lab assistant: “"It's a very
sharp-looking car. I fell in love with this
white-and-gold 2Z-28 at first sight.
Besides, it handles just beautifully!"

Handling ranked right behind styling
in pur “Specific likes” category, and a
Massachusetts U.S. Navy aviator con-
fided, “The Z-28's handling beats the
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imports, yet the car costs $1,000-
$6,000 less. | shopped for over a year,
comparing the Z-28 to the Boss Mus-
tang, Mazda RX-7, Celica Supra and
Datsun 280-ZX. The Mustang was fast-
er off the line, but not by much. It cost
$2,000 more and didn't touch the Z for
handling. And the others were just too
expensive. For my money, the Z-28 is
the best car on the road.’

A Michigan hospital orderly said,
“I'm just delighted to own the '82
Camaro Z-28. It handles like my broth-
er's Corvette, but without the harsh
ride, and [ think it locks better. Con-
struction is very good. Everything fits
and looks nice, inside and out. Good
attention to detail. After all the talk

POPULAR MECHANICS « APRIL |583
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about American cars being thrown
together, the Camaro is & nice sur-
prise.”

In all, 74 percent of our respondents
rated workmanship good to excellent.

T A
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PM photos: Bill Ashe

That's not a remarkably high figure,
but it is four points above the Trans Am
and about average for Detroit-built
CAars.

However, 61.4 percent reported me-
chanical troubles—mostly of a minor
nature. But a 61.4-percent repair rate is
considerably higher than most of the
cars we report on. The greatest prob-
lem area seemed to be the transmis-
sion.

" A nut on the shift lever fell off, caus-
ing the gears to lock,” complained a
Maine accountant. Nor was a Massa-
chusetts water worker alone when he
pointed out, “"The transmission gasket
didn't seal due to a burr on the mating

(Please turn to page 181)
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> Build Our Master
raftsman’s Toolbox

This beauty was built by a craftsman to hold his prized tools.
Using PM's exclusive plans, you can build your own.
BY WALTER E. BURTON

-




Qur salid cherry toolbox with brass
hardware is handsome anough to
grace any living room or den.

It's equally at home in the

shop for storing fine tools.

Id wood toolboxes originally de-
signed to hold micrometers,
gauges and other machinist tools have
become waluable items at antique
shows. Although similar toolboxes are
still manufactured, the design and
quality of the old boxes have made
them more popular than esver. Nowa-
days, old machinist toolboxes are used
for such purposes as storing camera
equipment, hobby collections and jew-
alry, as wall as tools. It's not easy find-
ing an old toolbox in good condition, so
build a replica, using our plans.

Many of the antique boxes were
made of walnut, oak or other hard-
wood. We used Ye-in.-thick cherry from
The Woodworkers" Store (see materials
list at end of story). The toolbox is fin-
ished with a cherry stain and satin var-
nish. The hardware can be either brass
or brass-plated.

To obtain the full-width panels for
the toolbox top, bottom, sides and back,
it's necessary to edge-join two 5-in.-
wide cherry boards. The edge-joints are
cut on a table saw with a molding cutter
head fitted with glue-joint cutters. This
shape requires just one pass per board
to produce mating edges. After shaping
all the edges, apply glue to the joints
and clamp each panel. After the glue
has dried, finish-sand all pieces and cut
them to size.

Box joints are used at the lid comers
and to join the bottom to the sides. The
box joints are cut on a table saw with a
Y-in.-wide dado head.

Motice that the Hack panel receives a
Ye-in.-deep X Ve-in. wide blind dado (a
dado contained within the plece, not
plowed to an outside edge). The side
pieces receive stopped dadoes (dadoes
plowed into one edge, but not through
to the other). Cut the dadoes with a
router and a Yz-in. mortising bit. When
the box is assembled these dadoas will
hold the top comparntment's plywood
bottom. Install the partition centered on
the underside of the compartment bot-
tom by screwing down into the parti-
tion.

Dry-assemble the main box, check-
ing that all joints fit properly. To tem-
porarily hold the box together, screw
the upper compartment in place with
1%%-in. No. 6 th screws. Be sure to posi-
tion the screws so that the brass corner

PM photos: Color, George Ratkad; black and
white by the author

Construction: Waker E. Burton

Consultam: Peter Johnlke

Tools: Garrett Wads, 161 Avenive of the
Amaricas. Mew York, N.Y. 10013




Cut edge glue-joints with a molding
cutter head to form full-width boards.

angles will cover up the screw heads.
With the box temporarily assembled,
you can now build the drawers with
any necessary adjustments to the box
made easily.

The drawer joints are cut on a table
saw, but a router with the correct bits
could be used, as well. The decorative
bead along the top edge of each drawer
front is made by routing a shallow V-
groove V& in. from the top edge. Hand-
sand the rounded bead with B80-grit
abrasive paper. The drawer fronts are
made of cherry, while the sides and
back are pine. Drawer bottoms can be

vartical

with the Y-in.-wide dado head.

of sheet aluminum (aluminum siding
scraps work fine) or Ye-in.-thick tem-
pered hardboard. Be sure to plow the
necessary dadoes and rabbets in all the
pieces before assembling the drawers.

MNext, cut the drawer slides from
hardwood maple. Temporarily fasten
the drawer slides to the box with brads.
Install each drawer, making drawer-
slide adjustments where necessary.
Drawers should have Ye-in. clearance
on both sides. Bore pilot holes and
countersink the slides for “-in. No. 2
flathead mounting screws.

Dizmantle the box and stain all wood

- - el

Box-foint curtng Jig (rear view) has
thumbscrew to adjust the vertical fence
far each pass over the blade.

surfaces that will be visible in the fin-
ished toolbox. We used Zar cherry
stain-sealer No. 116.

Slow-setting hide glue, which allows
time for adjustments, is used in the
final assembly. Spread the glue be-
tween box-joint pins (fingers) with a
small brush. Reassemble the box and
clamp square until the glue dries. With
the box completed, lid assembly and
installation are next.

Dry-assemble the lid to ensure that it
matches the box dimensions before
gluing and final assembly. Install the
lid hardware with the lid clamped to

110

ROUMND ALL EDGES SLIGHTLY

CUT WATH SEARS GLUE-JOINT
CUTTER BIT NOQ: 9 GT 3201
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Cutting drawer fronts for rabbet-in-dado
Joint. Extra block on miter gauge holds
the workpiece against the fonece and pre-
vents dangerous kickback.

the box for proper hinge and latch
alignment.

Toolbox locking pins

When the toolbox lid closes, two
spring-loaded pins are pushed down
into the front panel's top edge to pre-
vent the panel from being opened.
There are two ways to fabricate the
pins. One is to machine the pins on a
lathe from Ya-in.-dia. steel or brass rod.
The second way is to bore a “&-in.-dia.
hole into the end of a “4-in.-dia. rod,
and then drive in a section of 'e-in.-dia.
steal rod. Bore a No. 51 (.087-in.-dia.)

With the drawer front face up. the final
cut produces the rabbet which than fits
into the drawer side dado.

hole in the top of each pin, then tap
both holes with 2-56 threads. On the
off-chance that a pin should become
jammed, insert a 2-56 bolt to pull the
pin free.

To install the pins, first find the pin
locations on the box front and bore Y-
in-dia. ¥ 1%-in.-deep holes. Then con-
tinue boring Ye-in.-dia. through holes.
Make springs by winding No. 22 music
wire around the “&-in.-dia. section of
the pin. Drop the pins and springs into
the box front holes. Cut the springs
down to adjust the tension until ¥4 in. of
the pin sits above the box edge. Once

Tack-nail the drawer slides and test-fit all
drawers. Make any necessary adjust-
ments before screwing in slides.

the spring and pin have been properly
adjusted, trim the pin's “-in. section
flush with the box front's bottom edge.
Bore Y-in.-dia. ®* Y:=in.-deep holes in
the front panel to accept the pins when
they're pushed down. Then insert Y-
in.-outside diameter X %-in. copper
tubing sleeves to form wear-resistant
liners. Directly over each pin, mortise
the lid's front edge s in. deep for a
flush-mounted strike plate.

Next, round the edges of the toolbox
with a router and a %&-in. rounding bit.
Fass the router to within 1 in. of the

{Ploase turn to page 183)
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HARRY WICKS

WORKSHOP
MINICOURSE

Joining with dowels

When | conceived the Minicourse col-
umn about six years ago, the idea was
based upon what | had learned as an
adult education woodworking teacher.
The plain truth is that just about every
student who enrolled did so to leam the
basics. Thus, zercing in on the basics
has been our aim in this space. Judging
by reader response, the column has
been right on target.

One reader, Bob Parker of Oklahoma
City, wrote: "You might consider some
articles on joining with dowels. 1 am
strictly a novice and [ would appreciate

some pointers.” o Nt e T s e L e
Bob goes on to emphasize that it is LT N e T S e i~ © i
the basics that he is interested in— To be used effectively, dowsls must have a glue-escape groove. If you do a lot of

choosing dowels. dowel length and so doweling, it pays to buy the commercially available ringed type (shown at left). For
on. In short. he said that he hasn'tbeen  the occasional dowed job, and where special lengths are required, buy a 3-ft. length of
able to find the basic information that dowel, cut escape grooves on table saw, then cut dowel to length.
he wants.

As simple as the dowel appears,
there is much to be learmed about using
this effective joining tool.

Selecting dowels

Except for very rare instances. you
should always work with hardwood
dowels.

The cheapest way to buy them is in
3-ft. lengths at a hardware store or
lumberyard, You will find hardwood
dowels available in a variety of diame-
ters. [ keep a supply of V-, %-, V- and
¥a-in. dowels on hand in wall-hung can-
isters. This inventory services about 850

percent of my dowel needs. Two other techniques for roughening a dowel surface before inserting it into hole:
Laft, use a smooth file corner to cut nicks around dowel perimeter. Right, grip a
Points to remember length of dowel with pliers, drag it to end to create grooves and texture,
There are three wvery important . —

points to keep in mind when using “am
dowels to join boards; .

1. The dowel holes must be bored
deep enough to provide a slight “well”
at both ends of the dowel {see photo at
bottom right).

2. The dowel must be scored with
glue-escape grooves so that glue can
be squeezed one way or the other. Fail-
ure to provide such relief can result in
pressure that can split the boards.

3. For a crafismanlike dowel joint—
which means a glue line that's just
about invisible—you must make sure

Holas for the dowel should be bored
to a depth that leaves space at both

to use clamps. 3 Except for special assemblies, a dow-  ends for glue to escape to. Here, holes in
More about dowels, and the right el should always be located at exact  both boards ware bored to a %ie-in. depth
way to use them. next month. P center of workpiece edge, as hare. to receive the I-in. dowel.
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Now is the time to get your house
into tip-top shape. Here are the

how-to tips that'll make your
repairs easier, and ideas to
make your improvements the
best-looking ones on the block.

FMANIEF

TTPICAL PINTOS-TYRE AR FEL 1FHA TER

How a pro paints a house with a spray gun

G

Windaw treatments that save anang}r
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- LGARKET
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A -
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o = SEATS
T SIS :
Secrets for getting

a great paint job

BALL FALICET

All about faucet repair
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Even more impressive thanwhattheycan do
is how many years theycandoit.

What you can put on a John Deere 650 or 750 Compact Utility Tractor goes on
and on; theres a list of more than 20 power-matched implements, including mid- and
rear-mounted grooming mowers, a rotary cutter, box scrapers, front and rear blades,
rotary tillers, a front loader, a log splitter, a posthole digger and a post driver, to list a few.

But it's what goes into every John Deere 650 and 750 that makes them go on
and on. Both are designed around rugged, fuel-stingy, water-cooled diesel engines: a
2-cylinder, 17-hp unit (14.5 at PTO) in the 650; a 3-cylinder 20-hp unit (18 at PTO) in
the 750.

And both come equipped with big-tractor standard features: a sliding-gear
transmission with 8 forward and 2 reverse speeds; differential lock; Category 1 3-point
hitch; 540-rpm rear PTO; hand and foot throttles; and adjustable rear wheel tread. All
that, plus a reputation for reliability that’s second to none. And a dealer organization
to match.

The John Deere 650 and 750. You'd have to look a long, long time to find
compact utility tractors built to last longer.

For the name of the nearest dealer, or a free folder on John Deere compact utility
diesel tractors, call 800-447-9126 toll free (800-322-6796 in Illinois) or write John Deere,

Dept. 67, Moline, Illinois 61265. 2 . 0
Nothing Runs Like aDeer¢ | 3a. |

[ |
\‘.lum BREERE




. HOME IDEAS GUIDE

spot-primed;
primer—tinted with

finish
finis

en you decide to paint your
m::ru s@, you want the best job pos-
sible without expending more money
and effort than necessary. And you
want the assurance that you won't have
to repaint again sooner than you should
have to.

Start by getting organized. Check the
exterior of your house and jot down
notes about areas that require special
attention. After sizing up the job, gath-
er all the eguipment and materials
you'll need so that work can progress
without interruption. Repair any dam-

Latax e and primer ladders
Soars, Roabuck and Co.
Caulking matenal: LGL
Brushes, scrubbars, pad applicators
Kiefer Brush Ca
Paint contractorconsdtans:
Russull Winters, Dld Bridoge, NJ
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spots. Finally, the
coat goes on, starting at the top

aged trim and siding. Replace defective
gutters and leaders (but keep in mind
that painting may be easier and more
thorough if done with old gutters and
leaders off and before new ones are
installed). Cut or tie back shrubbery
that brushes against siding or inter-
feres with work, so that you'll be able to
go nonstop.

Analyzing symptoms

Different types of paint failure are
symptoms of conditions that should be
corrected if you want your paint job to
last, Moisture problems are the primary
cause of paint failure.

Condensation that works its way
from inside the house through the sid-
ing lifts paint as it evaporates. [n areas
where there is excessive blistering and
peeling, place a vapor barmier batwesen

Remaove all of the blistore
paint, using wide putey

Use wire brush to remove loose paint and
dirt on wood, metal, masonry surfaces.

the interior wall and the siding, on the
room side of the insulation. Another
cure is to install small screened vents in
the siding through which moisture can
escape.

Peeling can alse result from a surface
that is too hard, smooth, glossy or dirty.
Whereas peeling due to moisture tends
to expose the bare siding, peeling
caused by a bad surface flakes down



ISR e
A special scrubbar tool is useful for clean-
ing and smoothing rough surfaces.

Remove driod caulking from the foints
between siding and window frames.
After priming, lay a fresh bead of caulk-
ing to seal all joints around the frames.

only to the offending layer. Sand the
poor surface with 100-grit sandpaperto
clean and roughen it for improved paint
adhesion.

Alligatoring is usually caused by the
build-up of too many layers of paint.
The remedy for this paint problem is to
strip off all the old paint layers by disc
or belt sanding or by applying chemical
stripper.

All unsound paint must be removed;
thera are several options for removal:
In most cases, a putty knife or a hooked
scraper will do. To remove large
amounts of paint or to get down to bare
wood, use a disc sanding accessory
with a portable drill. Sand first with
medium paper, then with fine. Sand out
swirl marks by hand.

Bleeding and stains

Sometimes it is difficulr to differenti-
ate between dirt and mildew on siding.
Both appear as dark stains on the sur-
face and both prevent paint from bond-
ing. Dirt will usually wash away with
soap and water, but mildew is more
stubbormn. The best way to remove mil-
dew is with bleach. The appearance of
mildew is also a clue that a fungicide
should be mixed into the paint.

Where rusty nails cause staining, set
the nailheads slightly below the surface

11&

For a smooth finish use 100-grit sandpa-
per to feather all sound paint sdges.

Press glazing compound around window
panas with fingers. Smooth this with a
comer of a putty knife pressed against
glass. Excess peels off neatly.

and fill the holes with an exterior wood
filler. Prime the filer with corrosion-
resistant primer.

Resin from knots often bleeds
through paint and appears in the shape
of the knot. To prevent a recurrence,
use a turpentine-spaked rag to remove

Remove mildew and chalking stains by
washing with & soluticn of trisodium
phosphate, detergent. bleach and water.

Nl

Secure loose siding by face-nailing it with
galvanized nails. Replace siding that's
rortan or damaged beyond repair.

as much resin as possible from the
knot, Then coat it with a special knot-
sealer available at paint stores,

Fink or brown stains can result from
the water in latex paints dissolving
some of the tannin in wood. This is a
common problem when cedar and red-

PRIMER/SURFACE COMPATIBILITY

These charts show primers and top coats right
for exterior surfaces. Find primer or choice of
primers for the surface, then top coat; or work
backward from desired top coat to find primer.
Make sure coatings are right for the surface.

o 7
e ei;?f

G

PRIMER TYPE

1. il Primer L 3N BN

2. Alkyd Primer ]

3. Latex Primer L AR AN ]

4. Stain-Blocking Primer L A B RN AR

5. Alkyd-Base Metal Primer [ B BN ]

6. Oil-Base Metal Primer L B BR

7. Latex Metal Primer L B BN

B. Portland Cement Paint (for metal) L AN |

9. Masonry Surface Conditioner AN ]

10. Portland Cement Paint {for masonry) ® @

11. Top Coat Material Used for Primer s e
FOPULAR MECHANICS - APRIL 1983
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CQuality brushes have a strip in the heel
and split briste-ends called “'Hags.”

tween cans—will ensure uniform color.

Weorking with a pad applicator or roller
tray can save you time on large areas.

wood are painted. Use a stain-blocking
oil-base primer to prevent it.

It's a good idea to wash down your
entire house before painting, particu-
larly if you find chalking of existing
paint. The best all-purpose mixture for
washing surfaces is made from %3 cup

Whan painting windows, you get more
control using an angle-cut sash brush.

of trisodium phosphate, /5 cup of deter-
gent (without ammaonia), 1 quart bleach
and 3 quarts water.

Caulking, glazing, priming
The joints where siding meets door
and window casings must be sealed.

PRIMER/TOP COAT COMPATIBILITY

TOP-COAT TYPE

PRIMER TYPE
5 7|8

10{ 11

-

Qil-Base Gloss House Paint

Gil-Base Flat House Paint

Alkyd-Base House Paint

Alkyd-Base Enamel

Latex Flat House Paint

Latex Trim Enamel

[ ]
[ BE BE BF BE BE 3F 1
[ B B BE BE BE 2K

Alkyd-Base Masonry Paint

Latex Masonry Paint

Alkali-Resistant Coatings

Portland-Cemaent Paint (for masonry)

Oil-Base Exterior Metal Paint

Alkyd-Base Exterior Metal Enamel

Aluminum Paint

Portland Cement Paint {for metal)
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Examine the old caulking and remove
all cracked and failing beads. For the
best seal, use silicone caulking on a
primed surface.

On older houses and where glass has
bean replaced, joints around window
panes can be sealed with glazing com-
pound. Remove dried putty and replace
it with fresh glazing compound as
shown in the photo on page 1186.

All bare wood, new caulking and
new glazing compound should be
primed before the finish coat is applied.
Priming seals porous surfaces and pro-
vides a good bonding texture for the
topcoat. Be sure to select a primer
that's compatible both with the surface
being painted and the topcoat material.
Use charts below as a guide.

Exterior paints

Exterior paints fall into two major
classifications: oil-base and latex (alkyd
paints are opil-base but have acids
mixed into their formula). Both are suit-
able for exterior painting, but each has
different workability and wear charac-
taristics.

The linseed oil and solvents in oil
paints penetrate wood for superior
adhesion. Alkyd paints dry a little faster
and smoother than simple oil-basae
paints. Working with oil paints is slow.
Each brushful needs to be worked to
form an even coat. Drying time of about
24 hours is required between coats.
Clean-up requires turpentine or miner-
al spirits. Both are flammable and caus-
tic.

Latex paints use acrylic polymers as
a binder and water as the solvent. They
form a flexible, breathing layer on the
surface. Latex paint is best applied in
heavy coats, not brushed out.

Dil-base paints can yield a higher
luster and stand up somewhat better
than latex in high-traffic areas. But
latex colors are more resistant to fad-
ing. Cleaning up after a job with latex
paint is simpler, requiring only soap
and water.

With either type of paint, color can
significantly affect durability. Bright
yvellows and reds are most likely to fade
because of the effect of the sun’s ultra-
violet rays on their organic pigments.

Estimating paint quantity

For most house paints, manufactur-
ers estimate that a gallon will cover
approximately 450 sq. ft. To determine
how many gallons to buy, measure the
perimeter of your house, multiply it by
the average height, subtract the area of
doors and windows, then divide by 450
to get the number of gallons needead per
coat.

For rough or porous surfaces, add 20
percent to the estimate. Add 10 percent
for siding applied 6 in. or less to the
weather (8 in. wide or less; extra paint

17



Reqular, 1 mg, “"tar”, 0.2 mg, nicotite. ,I TR OF »
av. per cigarene, FTC Repor Dec.'81.
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- Warning: The Surgeon General Has Determined
” 2 0 taj f}'ee That Cigarette Smoking Is Dangerous to Your Health.
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USING LADDERS SAFELY

exterior work.

Ladders are rated by category according to their
load capacity and durability. The rating appears
on a sticker found on one of the ladder rails.
Ladders marked as Type | are rated for loads up
to 250 |bs. Those marked as Type [l carry a 225-
Ib. rating. Type I ladders are not advisable for

The length of a ladder is another critical safe-
ty factor. Check the size chart below to select a
safe langth for the particular job you have to do.
Never store a wooden ladder outside exposed to
the weather. And be aware of overhead wires,
especially with an aluminum ladder, because of

the shock hazard.

x

o

S

o5

To raise a tall Iadder when you're working alone: 1. Lift the top end with the feet resting against &
wall; 2. "Walk"” the lsdder up with your hands, rung by rung; 3. Achieve a vertical balance,

—= e ———

B
Never over-reach when you're standing
on any ladder. If it slides along the
house wall, you may lase your balance
and fall. The center of gravity must
remain between the ladder feet.

The fest of a ladder must always be level to assure stability and prevent slipping.
Use blocks to shim them level or to keep them from sinking into soggy ground.

Never stand on stepladder’s top shelf, One step down gives you better position to
maintain your balance; two steps down means less bending down to load your hrush.

is needed to cover more butt edges).
Add 33 percent for corrugated metal
and 100 percent for the first coat on
concrete or cinder block.

To estimate the amount of paint
neaded for trim, figure that one gallon
will cover eight doors or windows, or
200 linear feet of gutter and fascia.

Paint applicators
For primers and first coats, good
quality brushes offer you the most flex-
ibility. Use a 4- to G-in. brush for siding
and a 2- to 3-in. brush for windows and
other narrow trim. Nylon brushes
(Ploase tum to page 120}
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HOW TO SELECT THE RIGHT SIZE EXTENSION LADDER

When working on

select a ladder with

Maximum = Minimum

a roof with a Suppart point a manufscturer’s Extension Extamsion
hebght of * ‘mgainst & vestical designated size of [open)
wall will bs

5 mwmilllae TVato 12% 16 13

&% ta 15%% B o 16 20 17

8% to 18% 11% to 20 24 21

10% ta 23% 13% to 24 28 25

12% ta 27 15%: o 28 az i

14% = 31 17% o 32 38 33

16% to 33 (wood) 15 o 34 (wood) 40 35 (wood)
34 (matal) 35 (onatal) 36 (metal)

*Selection of a proper ladder for use when you're climbing onto and off a roafl must allow for

an sxxension of 1 to 3 feet above the roof save.

All dimensions above are given in feet.




The Original Ventarama presents

NEW “'LO-DOME"

the “LO-DOME’’" ventilating skyhght

The VENTARAMA SKYLIGHT with its 33 years of consistent
quality introduces a sophisticated new look, the "LO-DOME",
Lowering the profile of our original dome has created a “'flat look™
unit with the advantages of an acrylic double-dome.

Our easy to use screen/storm panel system, our silent-
motorization and our pole or hand crank operator are all guaranteed
to give years of easy carefree service,

VENTARAMA: Our quality and experience keeps us an top.

Write or call today for information about sizes and
easy one-day inslallation to:

ENTARAMA' SKYLIGHT CORP.
140 Cantiague Rock Road, Hicksville, N.Y. 11801 (518) 931-0202

Curtis Puts the Own
Back Into Homeownership

You Can Beat High Housing Costa and Build NOW!

Save $1000's by Completing it
Yourself.
® We do the difficult framing
on your lot and foundation.
® You do all or part of the fimish-
ing with Curtis-supplied ma-
terials and instructions.
Aflordable Financing Makes it
Possible.
® Mo down payment or deposit,
B Low monthly payments

Send coupon ioday for full details.

while building. i i
Se FREE H Cata
L] ;I'uifi\;.lrf 13351&1 rrcl;:ra:.r not have to be :J:rr&f -rnul'“1 nwmi.u Iog
P ; 2201 Fiorda Ave. 5o, Minneapolis, MM 55425
There's a Representative Near Youl 0 iFwase Frni)
CALL TOLL FREE 1-800-228-6505 || name —1
IN NEBRASKA CALL: 1-800-642-0606 i |
OR CALL (812} 542-4300 ik
CiomrEiehe . You ree City State Zip
CurtisHomes @ |-
O 'We oen land
If you have desire.. We have the frust { O Enclossd is §1.00 lor priority handiing |
— —

Continued from page 119

should be used for latex. Use natural
bristies for oil paints.

Rollers and pads speed up second
coats as long as they're used in con-
junction with brushes that allow you to
reach siding butt edges, and behind
shingle butts. Thick-nap rollers are
especially good for painting rough or
porous surfaces like cinder block, and
certain textured sidings.

Most applicators other than brushes
can be fitted with extension poles. This
can save some climbing and reaching
and also increase the length of your
strokes.

The right conditions

Temperature and humidity at the
time of paint application can affect the
ghality of the job. It's safest not to paint
if the temperature is above 90° F. or
below 50° F., since extremes can and
will cause paint to cure improperly.

It's safe to paint with latex if the sur-
face is damp, but it must not be wet.
When painting with oil-base, wait at
least a day after rain before painting.
Rain on oil or latex surfaces that aren't
dry may cause spotting in the finish.

It's best to paint with an oil-base
paint in early spring or fall—times
when insect populations are low. Res-
ins in the paint tend to attract bugs.

Applying paint

Many pros recommend painting the
trim before siding. By doing this, you
can avoid placing ladders against fresh-
ly painted surfaces. Work from the top
of the house down to avoid dripping
paint on previously painted surfaces.

Fill a working pail about half-full. Dip
your brush only about one-third the
length of the brstles and tap it gently
against the side of the can to remove
the excess paint. Don't drag it across
the rim. Apply a healthy dab of paint to
the surface and work it into an even
coat using the tip of the brush. Apply
paint to siding butt edges first, then to
the weatherface.

With latex paint, work from the dry
area into the wet to avoid lap marks. If
you must stop before a side is finished,
pick a spot where some architectural
feature breaks up the surface (for
example, the bottom of a shingle course
or a cormer) to avoid creating lap marks
when you resums.

Don't try to extend paint beyond the
manufacturer's recommendations for
coverage. If you do, it will not perform
up to specifications. If you're trying to
get by with a one-coat color change, but
finding the new paint doesn't hide the
old, try adding a little burnt umber. If
you're satisfied with the coverage after
testing, mix as much paint as you'll
need using the boxing method to
ensura uniform color. ™
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Kurt Lasmmarhirt (right) shows the author one of
the time-saving tricks of the trade: Instead of
masking, he sprays windows, then scrapes gilass.

t's no secret that spray painting is
much faster than painting with a
brush—vwet relatively few do-it-your-
selfers consider spray painting at
house-painting time.

A great wvariety of airless spray
equipment is available to homeowners.
While high-performance commercial
equipment is relatively expensive
($300-$3,000), it can be rented for
about $75 a day. Airless units designed
for do-it-yourself house-painters cost
$100 to $200—not much when you
consider that spraying is at least twice
as fast as brushing and that it drastical-
ly reduces fatigue.

Reliable equipment is only part of the
story—know-how is just as important.
We asked Kurt Laemmerhirt of Toms
River, N.J.—a professional with nearly
40 years’ experience—to help us spray
paint a house. His expertise not only
helped us to do the job fast, but also the
right way.

Why ‘airless’ spraying?

Conventional sprayers use air to
atomize paint to a fine mist. For this you
need a compressor, and that means a
significant investment. [t also means
that paint follows the airstream out of
the tip in a sort of cloud. causing a high
percentage of the paint to trail away
from the surface being painted. The
trail is called overspray.

There are two basic designs for air-
less sprayers. In piston-type systems,
paint is forced through an atomizing
valve at high pressure. Diaphragm
pump systems atomize paint by means
of a mechanical screw and deliverittoa
gate valve at relatively low pressure. In

P photos: Peter Tenger
Equipment: Wagner Speay Tech Cop
Latex pairg PP Indusiies
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A Pro

BY MICHAEL CHOTINER

3
Secrets For
Spray Painting
A House

Airless sprayers do the job right—
and in a lot less time.

ASSISTANT HOME AND SHOP ECITOR

TYPICAL FISTON-TYPE AINLESS SPRATER

Paint is drawn into siphon tube and pumped at high pressure through atomizer valve.

both cases, the result is a cleaner, faster
spraying system.

Most sprayers designed for do-it-
yourselfers have the pump built into a
handheld unit. Since piston-type airless
units deliver paint at pressure high
enough to break skin at close range,
you must keep your fingers away from
the tip to avoid getting an injection of
paint or solvent. Most sprayers for do-

it-yourselfers cannot operate without
pressure-diffusing tip guards and are
safe. All commercial airless sprayers
are labeled with wamings against
directing the spray tip at any part of the
human body.

Preparation
Prepare surfaces for spray painting
as you would for brushwork. Trim and
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Mask fixtures, doorknobs and Before spraying, remove all Cover plants near the house
latches with paper or plastic. pameplates, screens, storm with dropcloths. Cut or tie
Tape lamp base carefully for sash and other fixtures that
are difficult to mask.

even contrast line.

against the siding.

Shutters were laid flat to reduce the chance of paint
sag and drips. We numbered the backs of the shut-
ters to keep track of where they came from and
replaced them using the same nail holes.

siding must be clean and free of
unsound paint; all bare spots should be
primed.

Mask lamps and other fixtures. If you
remove doorknobs and latches, stuff
the holes with paper to keep out the
spray. Close all windows tight.

Remove screens and storm windows.
Aluminum stormn doors and windows
can be removed, but considar that fac-
tory-finished metal surfaces make an
excellent base for spraying latex when
they are clean.

Windows may be masked, but Kurt
feels that's time-consuming. Scraping
paint from glass panes goes gquickly.
The B-over-12 windows on the house
we painted took about 10 minutes each
to clean.

Airless units can be used to spray
latex, oil and alkyd-base paints, also for
stains and varnishes. All paints are
somewhat abrasive and latex paints
will cause more wear to eguipment
than other types. When spraying acrylic
latex, resins tend to build up on pistons
and may cause them to seize. To pre-

122

An extension tube allows you to
work directly from the can. Clip
the can to your belt 5o you can
keep a hand free.

vent piston seizure, mix Flostrol—a
lubricating additive—with paint.

Spraying techniques

Prime the pump by first spraying
onto paper or other uncritical surface. If
the pump won't prime, the paint prob-
ably needs to be thinned.

Start the sprayer with the nozzle
pointing away from (off) the work sur-
face, then move it into position about
12 in, away. Work with rhythmic
strokes, keeping the sprayer upright
and parallel to the plane of the wall.
Don't go over previcusly painted areas
until they are dry. Work from the top
down, spraying a thin, even coat. If
drips, runs or sags oOCcur, TEmove
excess paint with a brush. Remember
that several thin coats of paint produce
a better finish than one thick one.

Remove all masks when the paint is
dry to the touch. Inspect the job; areas
where masking blocked paint and
edges of double-hung windows will
need to be finished with a brush.

If trim will be a different color from

back all foliage that brushes

come in handy for holding

down dropcloth edges. Space
them % in. from foundation.

ATOMIZATION PATTERNS

/M'-'I’HIMHL OWERSPRAY

LARGE, EVEN CEMTER

HJ i
fe". .*.ﬂ e 5
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CORRECT SPRAY PATTERN

/EEEEW\-I'E OVERSFRAY

i /nmcmm
| ' i
| |

OVER-ATOMIZED PAINT

MUEAK FLOAY

/ /SPLDTEH'I' CEMTER

UNDER-ATOMIZED PAINT

Overatomization is caused by using
too large a tip, too much pressure or
paint that's too thin. Underatomiza-
tion results from using too small & tip,
too little pressure or paint that's too
thick. Most of the spray units come
equipped with a8 pressure control knob
and a choice of spray tips that have
different aperture sizes.
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NOW THIS "EAGER 1”

£02133

IS THE CRAFTSMAN?" CHOICE FOR APRIL.

When it comes to lawnmowers,
Sears outsells the two leading
competitors combined. When it
comes to reasons, one just might be
innovation.

Solid state ignition got things off to
a good start. Craftsman was the first
to have it. It was designed to give you
dependable starts, while it cut the cost
of expensive tune-ups down to the
simple replacement of a spark plug.

ON SALE APRIL 3-16

TN 20 SAVE

Yoo $3()00

Mimimum savings natsanglly,

Sears, however, was not content to
leave well enough alone. 5o in 1971,
Craftsman lawnmowers had the first
no-maintenance, replaceable air filter.
A big improvement over the sponge
filter, which requires frequent clean-
ing and soaking with oil.

But Sears wanted to make life even
easier yet. 50 a little device called a
mechanical compression release was
introduced. The result? It made the
starting cord easy to pull and the
mower easy to start.

What more could you ask for? How
about a maintenance-free mechanical
governor that helps prevent stalling in
tall grass. Or a pressurized lubrication
system that continually bathes engine
parts in oil. A no-adjust carburetor,
And the list goes on.

Prices and dates apply only o the Continental Linmed States excepe Alaska Avaalabie & Spars Botai) Siores

Of course, you won't find all these
innovations on every Craftsman lawn-
mower, but there’s one thing you will
find. We'll never stop perfecting the
lawnmowers that carry the name
Craftsman.

And now’s a perfect time to make a
Craftsman Eager-1, 20-inch lawnmower,
with 3.5 reserve power engine, your
choice. Because from April 3-16 it's the
Craftsman Choice for just $189.99. _.a
%30 savings. And that's an “innovation”
that's pretty hard to improve on.

*Based on independenl sunvey data July 19871 -jume 1962

Sears

£ Sears, Roebuck and Co.. 1983




Latex paint scrapes from the window panes sasily
after about two hours. Qil-base paint wowld need to
dry somewhat longer. If paint is allowed to cure, how-
ever, it becomes very difficult to remove.

siding color. Here,
left partly axposed for mnmug.h
coverage at siding-casing angie.

adjacent surfaces, such as roof
shingies, from overspray.

SPRAYING TECHNIQUE

i

uy

RIGHT

When :hnjnbfsﬂnhhndnrwbm you set
the sprayer aside for a while, flush it out
with the appropriate solvent.

Tamhupthuwmpmﬁdmaantbu
window casings and other trim with a
brush when paint is dry to the touch.

siding, paint the trim first. Use a hand-
held shield to mask trim from siding.

Equipment maintenance

The single most important mainte-
nance practice for airless sprayers is to
keep them clean. If you work directly
from the paint container with a long
siphon tube, tape the tube to the con-
tainer rim to keep it off the ground.
Flush the tube thoroughly with solvent
if it should contact a foreign substance.

When you're finished for the day,
spray solvent through the gun for sev-
eral minutes. Then, dissassemble the
unit and soak the nonelectrical parts
in solvent. Wipe all built-up paint
from both cup and cap. Reassemble
the unit and put a drop of light oil in
the suction hole. Switch the unit on for
a few seconds to circulate the oil.

Several parts on some airless spray

equipment are particularly prone to
124

wear. After spraying 10 to 15 gallons of
latex, many models designed for home-
owner use will require replacement of
the spray tip and atomizer valve. Pis-
tons should be checked and replaced
if scored. Piston springs are subject to
wear and breakage. Heplacement of
key parts should be under $20. PM

MANUFACTURERS LIST

For consumer information about airless spray paint-

ing equipment contact:

Acme Burgess, Rie. 83, Grayslake, 1L 80630.

American Products, 5550 Elston Awe., Chicago, I
BO630.

Binks Manufacturing Co., 8201 Wes: Belmont Ave.,
Franklin Park, [l 80131.

Campbsil-Hausfeld, Div. of Scott & Fetzer Co., B00-T
Production Drive, Harrison, Ohio 45030.

DeVilbiss Co., Box 313-T, Toledo, Ohdo 43682

EZ Paintr, 4051 South lowa Ave., Milwaukes, Wis.
53207.

Graco, Drawer 1441, Minneapalis, Minn. 55440,

Surl, Roebuck and Co., Sears Tower, Chicago. [0

S,pauﬂn Mnnularmring Corp., 4631 Winfiald Rd.,
Houston, Tex. 77038

wwsqu'nmc:m-_n 1770 Fernbrook la., Min-
neapolis, Minn, 55441,

CROAS-HATCH
STROKE PATTERN

Keep the spray tip at an even distance
from the surface and use cross-hatch
strokes Lo Spray an even coat.
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S Build PM's
in-The-Wall
Workshop

Created out of redwood, this cabinet
will look good in any family room.
Opened, it's an instant workshop for
both hobbyist and craftsman.

This handsome redwood workshop is a fully equipped,
organized work center designed for either in-the-waill
installation or as a surface unit fastened to the wall,

Recessing the workshop between wall studs results in a
built-in that reduces the unit's projection into the room by 4 in.
If the wall is a load-bearing one, reinforce the existing studs as
shown in the drawing and install a header to the wall opening
as illustrated. If you decide to make your workshop a free-
standing unit, the electrical outlet box should not be side-
mounted. Instead, mount the outlet on the cabinet back. If
installed as a recessed unit, secure the cabinet to the studs
with 2-in. No. 14 screws driven through the cabinet sides. If
the unit is free-standing. secure it by screwing through the
cabinet back into the wall studs.

The warkshop is the result of a joint effort by the California
Redwood Assn. and Popular Mechanics. It is made entirely of
clear, all-heart KD redwood. If you wish to economize on the
cost of clear redwood, you can use a clear sapwood grade.

The cabinet parts are cut from one-by (nominal 1-in. stock)
boards in 4-, 6-, 10- and 14-in. widths. Notice that 1-in.- nom-
inal redwood is actually dressed to 'Yis in. thick. Since red-
wood is soft, the fold-down tabletop is made of V4-in. hard-
wood veneer plywood laminated to both sides of %s-in. fir ply-
wood. We used Y4-in. oak veneer plywood, but birch, maple or
ash can also be used.

The workshop is built as two individual units which are
glued together side by side after they're assembled. Construc-
tion starts with the door fronts and back panels which are
made by edge gluing three redwood boards with plywood

This space-saving workshop provides an onganized work
canter for creating home projects. Open (below), it displays
ample shelving for tool storage and a fold-down warkbench.

Closed (below, right), the redwood doors conceal the work
center and the room is returned to everyday use.
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Lay out boards for edge-joining to get a

pleasing grain pattern. [Fse chalk to key
saquence with letters and numbers.

The wide end cutoffs of edge-foined pan-
als are best handled with a portable cir-
cular sew and a clamp-on guide,

splines, The splines reinforce the joints
and ensure flush surface alignment.
Suceessful edge gluing requires ab-
solutely straight mating edges. Check
the edges of the boards and eliminate
any unevenness; to cut perfectly true
edges, tack-nail a straightedge guide to
the board with a slight overhang. The
straightedge then rides against the
table saw rip fence. Many craftsmen
find a length of Reynolds H-section alu-
minum extrusion works well for this

purpose.
Lay out the boards for the most desir-

To aid in cutting spline grooves, add a
wood auxiliary fance to the rip fence and
clamp a featherboard to the saw table.

i

Before assembling the units, determine
the electrical outlet location and use &
sabre saw to make the cutout.

able grain pattern and key them with
numbers and letters using chalk to
avoid marring the surface. Select a saw
blade with a “-in.-wide kerf for edge-
cutting the spline groove. For accurate
grooving, attach a %% X 6 X 4B8-in,
board to the rip fence by screwing
through the back of the fence and into
the board. Clamp a featherboard—a
board “feathered” with kerfs posi-
tioned against the workpiece to ensure
straight cutting—so it abuts the work
directly opposite the blade. Note that
when a featherboard is used for ripping

MATERIALS LIST—IN-THE-WALL-WORKSHOP

Eh-ﬂﬂmipﬂmz[;nll

Key No
CABINETS(
A 4 % x 11% ¥ 7€ redwood (cabinet
sicha)
11 % ® 11% ¥ 22" redwood (top, bot-
tom, shelves)
1

[ =
&+

B
B
C
D
E
E

=1
P BJ B s

F
G

2
-
»
g
*
4
=
:i

Ti4g % 1% x 374" redwood [edging)
4e ¥ 134 = 20° redwood (edging)
Y x 3% ¥ 32 redwood (legs)
3n x 3% X 21" redwood (braces)

Yy = "-dia. redwood (gravity stay topl
4 dia. ® 3" hardwood dowel (gravity

- -]
=
Y ]

1% (open) = 21° continuous hings {for
tabletop)
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DOORS (Z)

3y ¥ 5%as ¥ 76" rodwood (door side]

Ya x B%e o 22%" redwood (top, bet-
tom, shalwes)

Ja x 23% % T8 redwood, edge-joined
{door front)

3 x 1% % 21747 redwood (rail)

La ® 21% x 2874 Pag-Board

Y ® M4e ¥ 278" furring strip (Peg-

Board frama)

W = Y4p X 21%4" furting strip (Peg-
Board frama)

I 1 % 2% redwood (catch plate
block)

H magmnetic catches

Brass door handles, Amarock No. BF
J0ZBE

Misc.: Carparter's glus, Bd common nails (to sttach
cabinet backs), 1%" No. B fh screws (o attach
shelves), 1° No. 6§ M brass screws (to atiach table
hinge o shelf B1), 2° No. 14 fh screws (4, to sacur
unig), ¥ *x 4 <dia. wood plugs, 4 x '4 X 76" ply-
wood splines, 1 standard electrical sutlet bes, Y& X
34" capscrow with washer and nut (for installing
lamp bracket).

Note: Use nominal 4" clear all-heart KD redwood (ac-
tual dimension: !'e”). Other lumber as noted,

M W & AN N W

Light pressure on C-clamps holds the
boards flat. Tighten up on the bar clamps
to draw the edge-joints closed.

The pilot holes are bored into the shelf
ends after the plug and pilot holes have
been bored in the side pieces.

it must be placed before the saw blade;
the exception shown is made only for
keep the same surface of each board
against the rip fence; use the chalk
marks to assist you.

To glue the boards together without
buckling them when applying clamp
pressure, sandwich them between
three pairs of 2x4 cross supports.
Apply glue to the board edges, grooves
and splines before joining the boards.
Lightly clamp the 2 %4 supports to hold
the boards flat, then tighten the bar
clamps to draw the edge joints closed.
After the glue has dried, use a portable
saw to make the wide end cutoffs. Fin-
ish-sand the inside of all pieces before
the next cperation.

Dadoes and end rabbets are plowed
into the cabinet side pieces to receive
the tops, bottoms and shelves. Use a
radial-armn saw with a dado head or a
router with a mortising bit to make
these cuts. Notice that a stopped dado
is required at the tabletop shelf loca-
tion. The dado stops short of the cabi-
net's front edge. Before assembling the

FM photos: Color, Harry Hartman; black and white,
Rosario

Capotosto
Room styling: Gabe Hemrick
Workshop concept: Marshall Roath
and construction: Rosario Capotosto
Tools: Black and Decler Service Center, 50 West 23rd
St., New York, NY. 10010
Electronic equipment: Radic Shack, 250 West 5Tth
5t.. New York, N.Y. 10019
Lamp- Sears, Chicago, 1. 60684



End grains receive bead of glue spread

evanly with a brush. A second bead of
glue is applied at the last moment. Wax
paper prevents glue squeeze-out from
getting on the back panal.

Tape door hinge in place, then secure it
with three screws. Using a self-centering
punch {shown) or an awl, mark remaining
screw conters. Be sure the screwheads
are even with the hinge surface.

Release the gravity stay to lower the
tabletop. Hinged leg remains wvertical.

umnits, make the cutout for the electrical
cutlet and bore the holes in the left
door’s upper shelf.

Follow this procedurs for boring
screw holes: Bore Ye-in-dia. * Ye-in.-
deep holes for the plugs. Next, bore “&-
in.-dia. through holes, dry-assemble
the parts and bore pilot holes into the
cross-member edges. Glue and screw
the sides to the cross members and
clamp them to their door fronts or back
panels, respectively, until the glue sets,

Glued and nailed butt joints attach

130

After glue has dried on the assembled
door frames, glue on the front of the
doors using the same procedurs.

Umajmmauppm't ﬂmumm:mwhﬂu
you're screwing the hinge to the shelf.

the back panels to the cabinets. The
door fronts are attached to the door
frames with glue only. Tack-nail the
door fronts to the door frames and
clamp as shown in the photo.

The decorative V grooves in the
door panels are cut after the doors are
completed. Use a router with a “-in.
V cutter guided by a straightedge.
Facing the guide, pass the router left
to right, bearing down firmly to avoid
off-course drift.

Glue and tack-nail the two assem-
bled cabinets together. Use C-clamps
in front, bar clamps across the back.

Install the continuous door hinge Y&
in. from the inside edge of the cabinet.
This results in the desired gap between
the doors when they re closed. Tape the
hinge in place and secure with three
screws, one at each end and one in the
middie. The second lsaf of the hinge is
positionad flush to the door frame edge
for the necessary offset. A note of cau-
tion about hinges: Stanley hinges are
recommeanded simply because they are
well made. Many commonly available
imports have edge bow which makes
them difficult to install properly.

The Pag-Board is glued on the inside
of the doors to a %-in.-thick furring

mmmdmrhhnpkuuwrmdr
for installation into its wall gpening.

strip frame. Cut the Peg-Board with
about Y&-in. clearance on all sides. Paint
and install the tool boards.

Construct the tabletop by laminating
Ye-in.-thick hardwood-veneer plywood
1o both sides of the ¥4-in.-thick fir ply-
wood core. Cover both sides of the core
to prevent warping. The tabletop
mounts on a backup shelf reinforced on
the underside with a hardwood strip.
Use 1-in. screws on the hinge's back
leaf to penetrate the hardwood.

The worklamp shown (from Sears,
No.9 GT 2484, worklight) provides a
mounting bracket that screws to a flat
surface. For a solid installation, use a 4
* 3%-in. capscrew (not supplied) to
mount the bracket. The lamp will clear
the retracted tabletop provided you
position the bracket precisely as indi-
cated in the drawing.

While the weight and angle of the
tabletop allows it to rest safely in the up
position, install the simple gravity stay
to prevent children from pulling the
table dowm.

For a satin finish that enhances the
radwood, apply two coats of Deft semi-
gloss clear finish. We used Krylon No.
1910 blue spray paint on the perforated
hardboard. ™
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. HOW-T0 BOOK CLUB %ﬁﬁé

YOU CAN do-it-yourself, , ¢ =

T oA RO OF

WOQDEN
| um 5

you can do it right, and "z, L. it
! —————  —
you can save money too! LECTRIC, "Qagrmy | AEmSkos
51 REAIR

/ 18 years experience \

Select 3 exceptional books 3‘ |
for Only $ 2&5 (values to $101.75) ml" A

List $11.95 List $12.85

ENERGY
EFFICIENT HOME
[T, L

114

103
List §19.55

List $14.95 List $8.95 paper]

14ao3

List $16.85 List $13.95

List 513,95

TORID P -y
b anviane (L
,&lﬂ%; | GUN METAL

{ 77 Furnitufe
- Projects

| *F.i*:;;r

1204
List $8.95 [paper]

187 1258 1122

1433
List §18.95 List $18.85 List 35095 |paper] List §18.95

T, HOW-T0 BOOK CLUB
& "Blue Ridge Summit, PA 17214

Please accept my membership in How-To Book Club and
send the 5 volumes circled below, billing me at $2.95 plus
shipping and handling charges. If not satisfied, | may return
the hnuEa within ten ga_v,rs without obligation and have my
membership cancelled. I agree to purchase 4 or more books
at reduced Club prices (plus shipping/handling) during the
next 12 months, and may resign any time thereafter,

335 1046 1122 1160 1172 1204 1275 1279
1261 1287 1292 1298 1312 1314 1320
1321 1336 1361 1375 1384 1403 1412 1415
1424 1433 1440 1460 1486 2094 2103

How-To Book Club

Blue Ridge Summit, PA 17214

* Reduced Member Prices. Save 20 % to 75 % on books sure
to increase your know-how

* Satisfaction Guarantesd. All books returnable within 10
days without obligation

* Club News Bulletins. All about current selections —mains,
alternates, extras—plus bonus offers. Comes 13 times a year
with dozens of up-to-the-minute titles you can pick from
= “Auntomatic Drg;r." Do nothing, and the Main selection
will be shipped automatically! But . . . if you want an Alter-
nate selection—or no books at all—we'll follow the instruc-
tionz you give on the reply form provided with every News

Bulletin Mame Phone

* Continuing Benefits. Get a Dividend Certificate with every

book purchased after fulfilling membership obligation, and Address

qualify for discounts on many other volumes City

» Bonus Specials. Take advantage of sales, events, and

added-value promotions State Zi

P
[(Valid for new mambers only, Foreign and Canada add 20 % . Orders outside U5
or Canads must be prepaid with internationa] money orders in U5, dollars),
This order subject to scceptance by How-To Book Club. PM-483

* Excep Quality. All books are first-rate publisher's
editions, filled with useful. up-to-the-minute information §
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Eli rgy-Saving Ways
With Windows

20th-century materials,
old-fashioned ingenuity
help produce these

new window treatments.

BY JOHN H. INGERSOLL

ur ancestors knew it. Working

window shutters were as com-

mon as fireplaces in the 17th, 18th and

19th centuries. It's true that one of the

reasons for shutters was security. But

another was clearly protection from the
winter cold.

Here we are in energy-expensive
1983, and window shuttars are being
rediscovered—though they're not the
wooden wind-bangers our forefathers
built: We're discovering that window
treatments can keep our homes cooler
in summer and reduce the need for air
conditioning. When high-tech materials
are used, shutters, shades, blinds and
screens can be lighter, better engi-
neared and far more effective than their
predecessors at blocking heat loss and
heat gain.

You know from experience that sin-
gle glazing is a poor insulator. It has a
meager H-value (measure of a materi-
al's resistance to heat loss by conduc-
tion) of 0.9. Double glazing raises the
window insulating wvalue to R-1.84,
which is far below the R-19 minirmum
that's expected in present-day wall con-
struction.

Although single-glazed windows in &
Michigan home without storms could
account for more than 50 percant of the
house heat loss in winter, that samea
building, when fitted with insulating
shutters properly installed and used
could build up protection against heat
loss at windows to around R-10. This
would reduce fuel consumption for the
house by as much as 25 percent.

Shopping for window treatments

Window-insulating products, often
called movable insulation, are for the
most part less than a decade old. But
now a host of companies are selling
matarials, kits and finished insulators.
Before you buy any of them, however,

weigh the answers to these four ques-  g,jar goreen, such as Phifer's Sunscrean  screening you'll need a screen rolier (in-

tlons: {above), blocks out 60 to 70 percent of the  set). Screening is about $1 per square
1. How much energy do they sun's heat thus cutting demand on the foot; new screen plus frame and labor

save? Window insulation ranges in air conditioner. To replace conventional costs about $2.50 per square foot.
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value from less than R-2 w a figure
that’s very close to R-10. These valuas
represent the rating for the insulation
only. When they are combined with
existing double- or triple-glazed win-
dows, plus dead-air space between the
glazing and insulation, these values in
many cases jump above R-12.

2. Are you content with the

appearance? How will the window or
glass door look with insulation? Some
of the first-off-the-production-line units
lean heavily to the practical. Some more
recent models of shutters and shades
feature color, pattern or molding on the
inside face. Others suggest that you
attach the fabric of your choice to the
panels or shades.

3. How easy are they to Install
and operate? Insulating shades op-
erate in practically the same way as
ordinary window shades. They are
wrapped on spring-loaded rollers. The
differences: They are heavier than
paper shades, and many slide in tracks
rather than swing free. Some of these

{Floase tumn to page 134}

Window Quilt is a custom-made shade of five layers
of fabric with an R-value of 3.4. The shades are avail-
abls in 48 colors, seven with &8 white dot pattern.
They range from 22 to 32 in. wide and are up to 158
in. long. The cost is about $5.50 per square foot.
Window Quilts come with concise installation direc-

tions and a list of parts shipped.

On a southern exposure, canvas awnings can block
from 55 to 65 percent of the heat gain through a
window. On & western exposure, blockage can be
from 72 to 77 percent, according to the Amearican
Sodiety of Heating and Air Conditioning Engineers.
Scientists have also found that white or light-colored
awnings are best for reducing indoor temperatune,

POPULAR MECHANICS + APRIL 1983

The bulletin board is an insulsted sliding shutter enclosed in Thermal
Wall’s vinyl framing system. Farts needed to cover a 30x60-in. window
cost about $58 and include vinyl valance, viny! frame, weatherstripping,
comer reinforcements and hardware. You supply board insulation and dec-
orative panel and assemble the parts. A swinging shutter system is also
sold. The maker claims that a 1-in.-thick urethane foamboard backed with
aluminum foil and topped inside with fabric racks up an R-12 rating.

9 | A T A l.J'g:r‘J-ilq’m-

WA -

by = 8=

The Insulating Curtain Wall, operated electrically, has an R-8 to R-12 insu-
Iating walue. An outgide temperature sensor signals the automatic shades
to open or close. Thermal Technology. the maker, provides six finishas for
the interior surface; or you can attach your own fabric following directions
provided. The surface facing outdoors is a reflective metallic. Price for a
4x4-ft. covering (smallest size) is $780. The company also makes a man-
ually operated version called SuperShade which has an R-value of 4,
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ALL PURPOSE
CLEANER « LUBRICANT
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OR WRITE TODAY!
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{Continued from page 1.33)

shades can be electrically operated.

For the most part, the new insulating
shutters are positioned inside the
house. They lie back against the wall
and swing forward or slide over the
window. For an exception, one type
(Thermax) is a panel that must be
inserted and removed manually when
not in use. Shutters are available as sin-

SECTIOMAL VIEW

A magmetically controlled blind in a dou-
bile-giazed window has bean developed
by Hunter Dougilas, and is available as a
complete window unit. Since no outside
mechanical connection is needed to oper-
ate the blind, there are no holes in the
glass. ¥ou can get the blinds in both hor-
izontal and vertical scyles.

manufecturer,

. Tharmal Technolo-
gy¥. Retracted, each foot of blind com-
presses into a8 Y-in. space. Blinds will sell

this spring for about $4 per sq. ft.
|

gle or double-fold panels. The installa-
tion of insulating shades and shutters is
a task that's no more difficult than the
putting up of a Roman shade or lou-
vered, interior shutters. Insulation fixed
within windows—some blinds, for ex-
ample—comes built into the window
and calls for window replacement.
Insulating draperies require only a cou-
ple more steps beyond the installation
of standard draperies.

4. Finally, what Is the cost? At
presant, the costs for several of the
more innovative treatments are some-
what erratic. The producers of these
products presently have limited pro-
duction-line capabilities. Some units
are practically handmade. As produc-
tion output increases, the prices should
stabilize. Approximate prices for the
treatments shown are revealed in the
captions appearing below them. You
can write to the manufacturers listed at

Slimshade, & nar-
row-glat blind in Pal-
la‘s double-giass in-
sulated windows, is
controlled by a dial
in a comer of the
window. The exters-
or pane is fixed: in-
terior one removes
for cleaning. A 2%
X 5-ft. window with
Slimshade sells for
about $250. Solar-
heat gain in summer
is cut by B2 percent,
the maker claims.

The Ready Made blind by Levolor in ala-
baster or white costs one-third less than
the maker's custom blinds. A 30-in.-wide
biind sells for $25 to $36 depending on
the retailer. The blinds come 23 to 72%
in. wide and 64 in. long. You adjust the
length by removing the slats. A patio
doar double blind is also availahle.
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the end of this story for further informa-
tion and specific pricing.
Federal tax credit not given

As this is written, insulating shades
and shutters, and other movable win-
dow insulation do not qualify for a fed-
eral tax credit, as do certain other
energy-saving products such as insula-
tion, storm windows and solar collec-
tors. According to the Intemal Revenue
Service, government specifications re-
guire that an energy-saver be installed
permanently.

However, the encouraging news is
that the RS is taking a hard lock at its
rules and, may make an adjustment in
the next 12 months. Meanwhile, in a
number of states (California, for exam-
ple) state tax credits are offered for
movahle insulation. Call your state
energy office for more information.

Cost-effective placement

If you live in a house with single-
glazed windows and where no window
or door is protected by storm sash,
insulation over ewvery opening would
slash fuel bills. But even in this extreme
example, a combination of glazing
replacement/addition and adding less
expensive window treatrnents to strate-
gic windows not only would prove
much less costly than adding storms to
all of your windows but would also sig-
nificantly reduce your fuel bills.

Architect William K. Langdon, author
of Movable Insulation (Rodale Press),
emphasizes that to save monay you can
be selective in treating windows. To
save money, limit window insulating
materials to the north openings, and
possibly to the west openings, or on the
side prevailing winds blow in winter.

Limiting the use of movable insula-
tion makes good sense especially when
your home is already tightly sealed and
protected at windows and glass doors
with at least double glazing, or possibly
triple glazing. Then heat loss through
windows (minus normal heat gain on
sunny winter days) accounts for less
than 20 percent of the total loss.

Another saving is made by mixing
the various types of movable insulation.
Save the more expensive, high R-value
treatments for the coldest sides of your
house. On the less vulnerable sides,
lined draperies pulled over the win-
dows at night could do the trick.

In those states subjected to more
summer than winter, an exterior treat-
ment such as shutters, awnings or
screens can be more effective than
movable insulation indoors. To save
money along the southern belt or in
other areas having hot summers, con-
sider installing insulation on south and
west windows.

The other side of cost effectiveness,

{Please turn to page 136)
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POP RIVETOOL. Whenever
nuts and bolts aren't
holding their own.

B Easy to use—POP* brand Rivets fasten
two surfaces from one side in seconds,
permanently.

MW POP brand Rivets won't strip, can't
Eg?l-ca loose like screws, nuts and
is.

HIBOE

Riviels insert easily, even whean working from
one side. When and is fully expanded, rivat
stam pops and rivet locks in place p-armanaanlly

B Hundreds of uses inside and outside.
Lets you: assemble gutters; install down-
spouts; make auto repairs, customize
cars and vans, fix lawn furniture; repair
storm doors, leather goods and much
maore.

M Fastens metal, wood, cloth, plastic,
leather, etc.

M ideal for year-round gift giving.

B Available wherever hardware is sold.

CONSUMER DIVISION
reaang. P 19505 EMHMART
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(Continued from page 134)

however, is creature comfort, On a cold
winter evening, sitting alongside a win-
dow protected with a high-R shutter is
downright comfortable. When that's
vital to you and your family, budget
worries evaporate,

When you begin shopping for these
items, you'll discover that 1. distribu-
tion is spotty and 2. some makers will
claim their product not only blocks heat
loss or gain through windows, but seals
up losses by infiltration through cracks
around the window. Architect Lang-

CONNECTOR FOR
FREON PASSAGE

— EXTERIOR
INTERICR

it

The Skylid by Zomeworks lets sun in sky-
light during the day, seals it against heat
loss at night automatically. Panels open
and close by the weight of Freon shifting
between two canisters (there’s only
anough Freon to Al ane), one on the roam
side and the other facing the skylight.
Freon always moves to the cooler con-
tainer. The system has & manual over-
ride. Panels have an R-value of 3t0 5. A
unit for a 48 x 54-in. opening waighs 70
pounds and costs $550.

BLACK
CAMNISTER
CLOSED POSITION

CAMISTER

don, with no profit ax to grind, believes
that infiltration cught to be plugged
normally with such items as caulk,
weatherstripping, foam and fiberglass
insulation. “*‘Movable insulation should
protect the glazing, period,” he empha-
sizes.

No one has to tell you energy conser-
vation is a serious matter, Your utility
and/or fuel bill makes you aware of this
evary month. However, movable win-
dow insulation is one more effective
plug in the energy wall. PM

The Window Seal System by Graber is a
shade mada with five layers of fabric that
produce an R-value of 3. White acrylic on
the outside reflects the sun. Quilted poly-
ester in brown or catmeal faces the room.
Shades come with vinyl side tracks, cor-
nice and installation instructions. A 3x5-
ft. shade is approximatsly $88.

WIIVOAK

&

KRAFT
FPAPER

THERMAX INSLILATION
WITH DOUBLE FORL

HARDBOARD WITH
REFLECTIVE WWHITE
SUIRFALCE ON
EXTERICOR SIDE

SOLD OAK FRAME

Intarior shutters of FTR's Wovoak for windows and
patio doors provide an R-8 insulation value when
Thermax insulation is used, and an R-4.8 value
when fiberglass is substituted. Single panels and
bifolds are available. The price of a typical 3x5-ft.
window is about $286 for a single bifold with a
Thermax core. The shurters are shipped fully

assemblad. You simply install them.

136

transparant tape to the window
casing cuts air infiloration up to
87 percent, says 3M, its maker.
A hair dryer sliminates wrin-
kles. One Window Insulator kit
($4.50) has tape and plastic to
cover a 3 x5-ft. window.

Window Treatment Makers
Following is a partial list of movable insula-
tion manufacturers. Several are small and
their lines of distribution are not frmly
established. Thus, you may find only a few
of the products mentioned in your local
home center. However, except for products
sold as part of a completed window, most
firms listed will ship fo.b. from the factory.
Write for information.

Blinds, exterior

Nichols-Homeshield Inc., 1000 North Har-
wvaster Rd., Wast Chicago, IIl. 60185

Blinds, interior

Levolor Lorentzen Inc., 1280 Wall St. West,
Lyndhurst, N.J. 07071

Thermal Technology Corp. of Aspen Inc.,
600 Aler St., Atlas Industrial Park,
Broomfield Colo. BO020 (Thermocell insu-
lating miniblinds)

Plastic film

3M Household and Hardware Products Div.,
Bldg. 223-45, 3M Center, St. Paul, Minn.
65144 (3M Window Insulation Kit)

Stanley Hardware, Div. Stanley Works, 185
Lake 5t., New Britain, Cann. 08050 (inte-
rior and exterior applications)

Shades

Appropriate Technology Corp., Old Ferry
Rd., Brattleboro, Vi. 05301 (Window
Cruilt)

Graber, Graber Plaza, Middletown, Wis.
53562

Jaksha Solar Systems, 5800 Deerhaven Rd.,
Lincoln, Neb. 68516 (Insulider)

Thermal Technology Corp. of Aspen Inc.,
600 Aler St., Atlas Industrial Park,
Broomfield, Colo. 80020 (Insulating Cur-
tain Wall, electrically operated; Super
Shade, manually operated)

Warm Window, 3288 Lake City Way N.E.,
Seattle, Wash. 88115

Shutters

Columbia Moulding Extrusion Div., Jim
Walter Plastics, 4747 Hollins Ferry Rd.,
Bahtimore, Md. 21227 (Thermax)

FTR-Wovoak, 5725 Arapahoe, Boulder,
Colo. BO303

Homesworth Corp., 18 Main 5t., Yarmouth,
Me. 04096 (Sunsawver)

Shutters Inc., 110 East Fifth St., Hastings,
Minn. 55033 (Thermafold)

Thermal Wall Insulating Shutters Inc., B.D.
1, Box 482-A, Voorheesville, N.Y. 12188

Zomeworks Corp.. 1221 Edith Bivd. N.E.,
Albuguerque, N.M. 87125 (Skylid for sky-
lights)

Solar screens

Phifer Wire Products, Box 1700, Tuscaloosa,
Ala, 35403

I.P. Stevens & Co Inc., 1185 Avenue of the
Americas, New York, N.Y. 10036

Complete windows

Relscreen Co., Pella, lowa 50219 (Pella
Slimshade)

Window Makers using magnetic blind:

(Magnetically-controlled between-glass
blind made by Hunter Douglas Inc., 87
Route 17, Maywood, N.J. 07607}

Efco, 200 West Dairy St, Monett, Mo.
65708

Envirolite Emterprises, & Carol Ave., West
Haverstraw, N.Y, 10993

Sun Windows Inc., 1515 East 1Bth St.,
Owensboro, Ky. 42301

Note: Many shades and shutters in a slider

design will adapt to skylights,
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“The folks at True Value can help you
save money as you spruce up for
Spring. They offer expert advice, finest
brand-name products and low prices

..to make every do-it-yourself
project a complete success!’

HARDWARE STORES & HOME CENTERS

MASTER PLUMBER™ Kitchen Fau-
cet with aerator installs easily on sink
deck. Solid cast brass with brght chrome
plating. 0-1%" adjustment. 261-Z0MP

MASTER
ELECTRICIAN™
Interrupter/15
protects against
ground faults in
electrical appli-
ances. Halts cur-
rent to prevent
serious shock.
Easy to install,
[591F]
16° oco
.r ]'F
A AT TR

} MASTER MECHANIC" 25 Power
Tape in high-impact Cycolac® case

with positive toggle lock, smooth power

return. Sell-adjusting end hook allows

J easy singie-handed measuring of in-
side and outside dimensions. 17 yellow
biade has easy-to-read markings, 167
centers. Aemovabie bell clip. MM4Z5

TRUE VALUE® Garbage Disposer,
: Chews up wastes,

easy to install

motor. TVI03

49%

MASTER MECHANIC® Professional
Hammer has polished octagon head
forged of fine-grained US-made steel.
Contour crown resists chipping, sets
nalls flush withoul marring surfaces,
Beveled claw grips nails. Shock-
absorbing hickory handle is triple-
wedged and epoxy-sealed to the head,

FIGMM/RMM

even bones, fasl.
Sound insulated,
rasists jamming
and corrosion. Is

with rugged 'z hp

TRU-TEST" Se-
lect Redwood
Stain colors,
seals and pro-
tects with 1 coat.

Dries fast, cleans

up easily. |deal for

fences, siding, LAFEN
shingles and EEDwoon sTAIY
3ga l LT l

TRU-TEST® X-O0
Rust® stops old
rust on the spot,
seals out air and
moisture o pre-
vent new rust,
Wide cholce of
colors to restore
anything metal.

W“W:u'

oo ok .

Single-bitted onty. Limit one
pair per customer Offer
axpires April 30, 1983 at participating




MASTER ME-
ble workbench

has movabile vise,
tilt adjustmeant,
tool holder. Folds
flat, holds mate-
rials to 27" wide.
MMI1000

49

MASTER MECHANIC® Tool Chests feature
solid steed “strongbox” construction throughout,
enamel finish, smooth compound drawer glides,
[& 6-drawer chest has 3 large and 3 smaller
drawers, plus 4-section lift out 50
parts tray. 15x26x 13%" MMI806 94

B 3-drawer roller cabinet has large lower
storage area, brakes on 2 of 4 50
casters. 33% x 26% x 187 MM1903 121

£ MASTER MECHANIC*® Reinforced Tool
Box. 19" strongbox with nickel plated hard-
ware has divided tote tray, pro-
tectad hinge, padiock eye. MMW4Z3 ?g

MASTER MECHANIC® Oxy-Propane Torch
has 2 fueis, dual contrals to 5.000° Gut. -M!Id
braze, solder, stc. Complete, por-

able and versatile. MMWS00D

Big values on all

E MASTER MECHANIC* 35-pc. Socket
Set has %" and %" drive sockets, 12 SAE and

16 metric, plus extension, ratchet, 49
adapher, spinner and more, MM 21

[El MASTER MECHANIC® 8-pc. Screw-
driver Set handies all jobs with 5 slotted and
3 Phillips tips. Precision ground 7‘9

blades, high-impact handles. TTE
FIMASTER MECHANIC®* 7" Diagonal
Pliers forged from tough alloy 100l steel, Cut-
ter is elecironically hardened. Forged

rivet keeps its precise fit MM40-7C

>Tool up

- e
MASTER MECHANIC" 40 pc. Tap and Die
Set with tempered steel edges culsHE‘., HF
NPT threads. Tap and t-handle
wranches, thread gauge, etc. 447657

while

workshop needs. Just say

i@ MASTER MECHANIC™ Drill Set has 15
high-zpeed bits sized in 32nds, V-2 Heat
hardened power points bite deep. a9
%" shanks on all, fitted case, MIS 13
H MASTER MECHANIC*® 28" Level has six
unbreakable vials, 4 plumb and 2 level,
sealed against moisture and dirt in

rugged casl aluminum frame. 10122 1695
[ MASTER MECHANIC® 8" Try Miter
Square has rust-resistant copper-clad biade,

fop edge reads inches, lower in 99
metric. 6 mahogany handle. 10131 5

REMINGTON® 12" Electric Powercutter
with 12" hard nose bar cuts frees 24° thick

Caged 1% hp molor, safety trig-
ger lock, hand guards, 76728E

44!5

HOMELITE" Super 2 Chain Saw has 19 cu.
in, gas-powered engine with 16" Power Tip
guide bar and chain. With twin &0
trigger control. Case. Super 200 1“

DREMEL" Chain Saw Sharpener easily
attaches to the Chainsaver tool and gquickly

restores dull saw teeth to
a fine culting edge. 1246 2935



VISE GRIP*® Set includes new 2" long nose
pliers with wire cutter and 10" straight jaw
pliers. Both have famous locking 99
arip for maximum versatility, 2194 11

EI MASTER MECHANIC' Metal Miter Box
has fioating saw guide for accurate 2999
cuts up to 457 right or left. MM3S2Z

[ MASTER MECHANIC" 14" Backsaw for
use with miter box. Precision ground 5
heavy steel blade, wood handle. MM 11014

L MASTER MECHANIC* 26" Handsaw,

8 pt coarse crosscut, taper ground 245
steel blade, wood handie. MMID0E0 1

E MASTER MECHANIC® Pruner has both
coarse and fine-cutting edges on g
steel blade, wood handle. MMP14018 71

DREMEL® Moto-Tool Kit with 30,000 rpm
motor drives over 34 accessories to sand,
drill, carve, polish, Litetime bearings,

storage case and accessories. 2501 3793

drop forged alloy steel, heat treated for lwgh-
ness and durability. Chromium
plated to resist corrosion. ACIIDV

m:es are down

rgeit” at parhmpatmg True Value Hardware Stores and Home Centers.

[ MATIOMNAL® %" Socket Set for work on
appliances, motors, cars, 17-pe. set has 11
sockets, ratchel, spinner, speeder 05
disc, t-bar, 6" extension. C17-4 5

%l GEDORE" 6-pc. Combination Wrench
Set in chrome vanadium steel with open and
box end sizes 3" to 3" Highly 79
polished chrome finish. [71/664 5

F] SCREWBALL " Power Grip Screwdriver.
3 lips store in handle. Rib grip boosts furning
power. Your choice of Phillips or

regular tips. 5B901/11. Each set, 6“9

MASTER MECHANIC*® -
Power Vac picks up
everything! High per-
formance wet/dry clean-
ing. 1.25 peak hp,
advanced features, with
tool set. 10-gal. capacity
MMPED0-10

|“
L

[ SERVESS " 14" Pipe Wrench has power-
ful drop-forged jaws with induction hardened
teeth. Full floating hook jaw for

instant grip, quick release, 5145 'BH

[E SERVESS® 16-0z. Nail Hammer has
highly polished, heat-treated steel head.
Flame hardened, shock absorb- 49
ing U.S. hickory handle. 3-16HFN 4

[E SERVESS" Slip Joint Pliers with smooth
jaw action. Drop-forged steel, nickel plated
against rust. Pick up a spare 19
at big savings, 2475 Now only, 1

GREAT NECK® 7-in-1 Hole Saw fits any
electric drill, lathe, drill press. Furnace steel
blades cut 1-2%* holes through a9
3" thick wood or plastic. HCTC 3

GREAT NECK" 10" Spiral Screwdriver
with 6 different bits. 1 is attached, with 3 drill
points and 2 screwdriver bits 59
stored in the handle. 9TAC 5



GENIE” Garage Door Opener.
Deluxe screw drive, automatic
light, Cryptar* Il control. Rails

/P
ITT" Bright Beam Security

Light for tennis court, driveway,
patio, 300W quartz lamp sheds

SNAP-IT* 6-Outlet Power
Surge Controller™ with RFI
supressor protects solid-state

watts they use. 100W, FCAJ4SW,
12.98 less $2 factory rebate.
SOM00W, FCA445W-7 16,88 less $3.

ther, it
casylomsai c) 119

Money saving work

candescent. R30002

maore light than 2 in- 2899

disturbance. 48733

electronics from line
3995 22W Cool White, FCETI/CW . . 1.49

Make your headquarters for home care one of more than 6,000 True Value

Extension Cords. 3-wire grounded
for heavy-duty tools or major appliances
indoors or out. 30-ft 239558 . . . . 388
G0-ft. 739335 . 6.89 100-f 740705, .9.99

[ MASTER ELECTRICIAN™ Vinyl
Tape splices and insulates for easy
wiring repairs. Resists weather, flame
and acid. % "x20° 468249 . . .. ... 486
% "wB6' with dispenser 468264 . _ . 1.18

()

SNAP-IT" Stor-A-Cord™ 25'
heavy-duty extension cord plus
3 grounded outlets in handy
reel-in case, power-on a8
indicator light. 48770 11

DIABLO" Security Switch pro-
grams B on/off light settings daily.
Dim control saves energy. Choose
single or 3-way
switch. 353W1/3

[ MASTER ELECTRICIAN™ Weath-
erproof lamp holder, 365785 . . . . . 1.98
Round 3-outiet cower. 370536 . . . . 1.H9
Rect. 3-outlet box. 2439088 . . . . 2.99
Duplex snap cover. 247114 ., . . . .1.58

[@ ELECTRIPAK" Power Center has
six 15-amp grounded receptacles.
Shuts off automatically if overloaded,
6 foot, 3-wire cord.
Heavw-gauge steal. MOCEC

12%

7%

WOODDS WIRE" Retractable
Reel Light has 20" SVT cord,
grounded guard, outlet. 212, 14.58
Powar Block 25' 3-wire exten-
sion, 3 grounded outlets, 825, 9.99

E] SKIL® Sandcat™ has ease of contral of orbital,
plus fast removal and low vibration of 89
belt sander. Locking lever, with 5 belz. 593 47

[l SKIL® 6%2" Circular Saw has 1'% -hp motor and Vari-
Torgue clutch for burnout protection. Cuts 2%,°
at 90° 1%" at 45° Sawdust ejection. 534

Gl SKIL* Cordless Screwdriver recharges in 3 hrs.,

powerdrives and removes up to #5x%” 995
wood screws. With tips and charger. 2000 2

DUR-O-PEG" TV antenna.
19-element VHF/UHF/FM for sharp
BW or color 8072, . ... .. .08
Plus full line of cables, splitters,
and adapters for easy hook-up.




GERBER® Hardwood Legs,
ready to paint, stain, or antique.
Choose tapered or Earty American.
Four &" legs with mouni- 415
ing hardware. WOVPE/EAVPS

E DURACRAFT* Bench Grinder has 5" wheéls, direct-

KIDDE® Home™ Fire Extin-
guisher fights all common home
fires. UL rated 1A:10BC. With
vehicie bracket. H110 11“
10BC Fire-Away™ FAID .

= DURACRAFT" 10" Table Saw rips

TRUE VALUE®" Royal Roll*
Casters in handy 2 pack, ball
bearing swivel for easy movement
atany angle. 2" dia., plate or
stemn fastener BRABAIRM Pair

B e
TRI-FLOW '™ Lubricant with
Teflon® penetrates o free frozen
mechanisms, reduce friction and
wear, shields against o0
rust 3-oz. spray 13000 2

H DURACRAFT® 'a-hp Belt-Disc

drive %-hp motor, permanently lukbri-
cated bearings, safety features, 33-5

0 DURACRAFT® Impact Driver easily loosens lough

screws. 3" drive with 2 slotted, 2 Phillips
bits and adapter in handy steel box. 2500

and crosscuts to 3%y deap, mi
60" bevels to 45° Hi-torgue motor, pre-

cise controls, power- 11959

lock key Portable. 81510

L DURACRAFT" 12" Bandsaw,
11%01 3%" aluminum tabie, Y2 -hp motor,

Sander with 6" disc and 4x36" belt.
Table tilts 45° bell sands any angle.
With backstop, tension,
track adjustment. BD563G 11 999

! DURACRAFT® Drill Press drills
hard and soft woods, metals, plastics

I DURACRAFT® Mechanic's Vise has locking swivel
base, smooth action steel screw, 5W" jaw
with replaceable faces. Cast iron body. HDVS 31

3M* Sanding Block Kit with
adheshe-backed papers. 1743, 2.22
911" Sandpapers: 5-pack fine,
S-pack med., 3-pack coarse, 3-pack
ex. coarse. %00L/7/34 Each pack . 96

GENOVA' Raingo™ Gutter Sys-
tem. Solid white PVC vinyl snaps
together. Gutter. AW100 Per ft. | 35¢
PVC Downspout. RW200 Per ft . BB8
Downspout Converter, RW204.1.29

350/1300 fpm. Cuts 3%"x12" stock,
bevels 45° Locking miter
gauge, depth guide. v5312

119%

TOTEM® Plastic Gas Can
is ideal for water or volatile hiquids.
Spout inverts, screws down tight
to travel. UL fisted. 2%2-gal. cap.
64T, .. 599 5-gal 606T. . . .89

&

at 700, 1560 & 3270 rpm. 4" depth,
2" capacity %-
hp motor, 3730

DURACRAFT" Stowaway Stool
folds 1" flat, stores anywhere.
All-steel construction, non-slip
step and non-skid feet

Lightweight, 18" high. 352 Bﬂ




WAGNER" Heavy-duty Power

Painter™ airless electric sprayer  Power Pal™ Professional help
does big jobs fast Palnm staing, o do-it-yoursell. To paint, caulk,
varnishes. Mo fog or staple, inflate. MT-4100 .

overspray. 3058/200

¥ POLYURETHAME
D= VARNISH

L -
T
L -'-‘-.-'-‘.n.-..-.--r""‘"‘\
5 b ©

E TRU-TEST® Woodsman® Polyurethane Vamish
seals wood against moisture and stain. Resists 08
chipping and pealing. Gloss, safin, or flal O 4

TRU-TEST® Latex Gloss Enamel beautifies wood or
metal indoors or out. Mar-resistant, quick
drying, aasy soap 'n water claanup. Ot 5

& TRU-TEST* Orel® Brushes. DuPont” polyester fil-
ament outwears hog bristles 3 times, works in all paints.
Mot affected by heat or solvents. See our low prices.

CAMPBELL HAUSFELD®

Accessory Kit. MAIDDD

ATIONAL" Ornamental “T
for gate and door, VE4% Pair .

CONTICO® Curbside Mailbox.
Hinge with decorative lag screws  Charm of the farm in an actual

788 model of a weathered barm, ready

'I'I:I.ll Lalch for outswinging gate. Can  to receive mall in suburb or 1935

be padiocked. V254

Furnlturr
{Df”-H h{-r

FORMBY'S Furniture Refinisher
renews varnish or lacguer finishes
without stripping. QL 0013 . . . .. .6.88
Aerosol Paint Remover works easily on
hard-to-reach areas. 15-oz 0041 3.44

B TUCK* Masking Tape. Now's the
time to stock up on masking tape for

dozens of home, hobby uses, 60-yd rolls.
0l I | N L A
1. 1723 ... ¢ 27124 .....111

-

S e o L

184  countryside. Browr. MBI0L

l.‘heck these savings

P Get the newest fix-up products and “charge it at participating True Value

[El STERLING® Burglar Bars guard
against break-in. Four-bar for double-
hung windows. Mount vertically or
horizontalty inside or owut. 1134, . . 14.88
For basament windows. 3 bars. 1133 .88

ETRU-GUARD™ Padlock Pair.
High-security 13" laminated locks have
solid brass cylinders, 5-pin tumblers and
chrome-plated hardened stesl 09
shackle. Keyed alike. 344-27-51-KA2 5

SUNNYSIDE* Wood Saver.
Penta Water Repellant protects
outdoor wood from moisture and
insect damage. Can also

be used as a primer. Gal. 398

EZ PAINTR" T-Pc. Set. 9" tray,
frame and cover, edger, extension,
brush, holder. 508-FPO-09, . . . 699
Rall 'n trim set; two 9° covers, 1%
sash brush. BRHFPO-09 . . . . . 3.88

THOMPSON" Water Seal.
Waterproof wood, masonry, fab-
ric, anything porous. Lets surface
breathe yat bars moisture. 12-0z
spray. 101-04. 289 Gal 10101 _8.99

G.E® Silicone Seals are durable
caulk for fixtures, tile and momna,
White, clear, black, metallic. 2.8-
oz tube, 372/61/43/29 . ... . 188
10.3-0z. 2567-7/0/3/5112 . . . .28




4'Channel G410 .. ... ... .2

MASTER" Locks. 36" steel air-
craft cable permanently attached

8"Tool Caddy TCR24 . ... .77
g" Utlllly'l-hngarﬂl-lﬁi‘d il .ﬂ':
Tool Holder, T60

to laminated padlock. 119 . . . 377
4-pin tumbler Armorlock, case-
hardened steei shackle, 370 588

ms:de out

IE]IE\H‘II(EEF Enln! Lockset has
deadiatch. Keyed outside, turnbutton
inside. Anfique brass 400CCP-5KAZ . 16.09
Single cylinder 1° deadiock for use where
exdra security is needed. BE0CP-5HAZ 14.99

[ SCHLAGE" Locks, brass finished,
Single-cylinder deadbolt, 1" throw,
hardened steel roller. BI60 PVG05 . 14.88
Entry lockset has deadlatch, prevents
credit card entry. FSIPDV BEL 605 . . 16.88

I MAYFAIR® Dial-On™ Soft Seat
adds soft, foam-cushioned beauty to
bath. Installs without tools. Position
and turn dial 1o fasten. 95
Color choice. 13D

El ALSON'S" Personal Shower re-
places regular showerhead with new
push-bution convenience. 59" hose,
wall mount, swivel connec- 05
tor. Hang or hold. 410PB-PK 18

Decorative Push Grille. 34" Satin,
anodized Albright. 4-36. . . . . .8

M-D* Aluminum Door Grille AMEROCK® Carriage House™
protects screen or glass inwood  Hardware in antique English finish
or aluminum doors. 13-36. . .MM  adds finishing touch to vour door.

Door Knocker. C3061-AE. . . . .0.83
Security Chain. CI065-AE . , . . 6.B8

EIHTM‘MWBMMWW
operation to save energy. WHeD . . . .. — L
Super Cop™ cordless, variable imer, l:ﬂ'l] ]

= MASTER PLUMBER™ Energy-saving Water Heat-
ers. Extra insulation helps trim fuel costs. Gas unit has
low-consumption pilot light. Electric heater ia protected
from overheating. Both give fast heat transfer, high heat

159%

retention, low operating cost. Your cholca of

40-gal. natural gas or 50-gal. electric. Each,
NOTE: LP and NOx waler heaters are availablie at exira cost.

Drill not included 1

MASTER PLUMBER™ Tub &
Shower Caulk. Acrylic latex
adheres to tile, aluminum, resists
mildew, stays flexible and 4499
watertight. 8-oz tube, (32080 1

.

MASTER PLUMBER™ Toilet FLOTEC® DrilkPowered Pump  TRUE VALUE® Sump Pumps.
Tank Kit has replacement ball attaches to electric drill to remove Cast iron. Va-hp. TVEPYS00. . B4.95
cock, all parts and instructions  water, drain oil, etc. Port cou-  ‘e-hp upright TVSPYE00 . . . 8485
for easy do-it-your- plings for easy hose Y&-hp submersible. TVCOUTS), 72.95
self repair, 4082C G!@ connection. DMPZISA 2.m Ya-hp submersible. TWCOUSD0 . 89.95



EMERSON® Designer™ Ceil-
ing Fan stirs a breeze to cut haat-
ing, cooling costs. Quiet 3-speed
motor, 36° blades. Simple ?959
to install. White. CFZ036W

[ COLEMAN® Inflate-All* Air Compressor pumps
up tires, toys, balls and more in minutes!
Plugs into car's cigarette lighter. 22390641

[l CASE™ Sportsmen’s Sets: 3'2" Mini-Trapper Knife
with clip and pen blades, Crock Stick® honer. 269 . 22.88

e Y/alue

HARDWARE STORES ©

EMERSON" Whole-House
Attic Fan has 3-speed direct
drive motor, sturdy shutter con-

struction for max. 1 4995

airflow. WHZOWS

3415

MR. MEAT* Super Smokef cooks

meat, fish or fowl 6 different ways
without tending, turning or basting.
Steel charcoal and water
pans, porcelain finish. 271-1

HUNTER™ Ceiling Fan supple-
ments heat/air conditioning.
Quiet, rugged motor with 52

wood i
blades. 22212550 149

49%

8% " double-plated utility shear, serrated blade. 367 . 19.09
E RAY O VAC" Fluorescent Lantem casts light 360°,

ECHARMGLOW"® Bantam Port-
able Gas Grill is ideal for picnics or
camping. Travels light, no charcoal

resists moisture and impact Battery not incl 3608 . 24.99
‘Value Lite Lantern, battery not included. LM1EB . . . . . 148

ALADDIN® Stan-
ley® thermos is
all steel, inside and
out, virtually inde-
structible. To keep
beverages hot or
cold all day. Quart
size AG4AC

20%

= l{{a::::,}}}

G.E* Home Sentry" Smoke
Alarm uses 9V battery, blasts 85-
decibel horm as smoke nses. Has

mess. Uses disposable or re- 99
fillable LP tanks not incl. 5110 Eﬂ

EVEREADY* Batteries are built
to last, stock up now al special
money-saving prices. Genaral

low battery alert and
tester 4% x5 " 1201-401

There are more than 6,000 True Value Hardware Stores and Home Centers in 50 states. Look under “Hardware™ in the Yellow Pages.

COTTER & COMPANY, Generall Dffice, Dhicaga, IL 60614 100r% member-caned warehouse distnbulor sening ower 8000
Teue Wafue Hardmete Mambers wiso own ther oan sbores, set thesr own prices and resenve the nght 1o il quanhties
True Valee Hardware Stores and Home Centers vary in sive and merchasdinmg

ni, Prices may vary dad are Subgect bo chasge withoul nolice. Prices eapire Apnil 30, 158

Because partici
nol stock alf ilems

pobcies, some ma

purpose 4-pack "C"
or "D 935-4/950-4

17%

8-page tear-out section.

NAUTILUS* Aftic Ventilator
expells heat to cut cooling
costs, or add comfort to non-air
conditioned homes.
Roof-mount. K340 4499

£ FIRST ALER Smoke Alarm
helps protect lives and property.
Sounds 85-decibel alarm at first sign
of smoke, lights the
way o safety, SA120 2?“
& FIRST ALERT" Ready Lite™ re-
charges in wall bracket for 2% hours
of continuous use. Beam width, angle

and intensity g9
adjust. RLIDD 24
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DURACELL" Alkaline 9V, pair “C"
or “D" MNI6048,/1400/1300B2 Ea. 199
6V Spring Top Battery. MN304 . 5.43
2-pack “AAA" MNZ400B2 . .. .159
d-pack "AA" MNIS00B4 ... . . 278
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Build Your Own

Pantry On Wheels

BY WALTER ALAN KERR

fter repeatedly digging into our
deep, dark pantry to retrieve a
bottle of soy sauce or a can of tomato
paste, | designed these roll-out racks of
shelves. The racks stand side by side
and are mounted on rollers. When one
of the racks is pulled out, all items on its
shelves are visible and accessible.
The racks are easy-to-build, 3%-in.-
plywood frames, assembled using butt
joints. Cleats at the jeints serve as

i
L
o
| =
E

strengtheners. The V:-in.-plywood
shelves provide further rigidity.

The racks move on appliance rollers.
These multiwheeled plastic or alumi-
num supports are used for moving
refrigerators and stoves. You can pur-
chase them at hardware and discount
stores or by mail from Sears. You'll
need one set for each rack.

[ built some of my prototype racks
less than 8 in. wide. These narrower

api i - ] A

LOC EXEE

racks require retainers (lips) on both
sides of the shelves. | used vensetian
blind slats as retainers.

¥You can roll out the racks easily with
a brass pull, positioned slightly above
waist height on the side of the rack fac-
ing out.

To assemble and finish the racks,
you'll need a hammer, drill, screwdriv-
er, nailset, paintbrush and some 80-
and 120-grit sandpaper. A corner
clamp is also handy. Use the clamp at
each shelf cormmer to hold the parts in
place while you attach them with nails
O SCTanars.

To determine the number and size of
racks your pantry can accommmodate,
measure the depth of the pantry or clos-
et and the height and width of the
opening. Allow % to 1 in. clearance at
the sides and between racks. Racks at

(Flease turn to page 146)

Nearly every size package is visible and

accessible in this pantry on
wheels (left). Labeling sach rack with its
contents makes locating ftems even easi-
er. On racks 8 in. or wider (rack, far left),
appliance roller mates can be axtended
the same langth and fastened to a rack.
On narrowar racks, stagger rollers.

Before building the pantry on wheels, the
30-in.-deop pantry (above) was (oo cav-
emous to display its contents. You had to
take everything off the front of a shelf to
locate items pushed to the back.
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PANTRY ON WHEELS
{Continuad from page 145)

least 8 in. wide accept the rollars best,
since both mates of a set can be extend-
ed the same length. Subtract the height
of the appliance rollers from the height
of the opening to get the maximum
height of the rack sides.

Next, decide upon the number of
shalves you would like per rack. Either
draw a rough sketch to scale for each
rack, including the shelves, or use the
dimensions on the drawing below, if
your pantry can hold this size rack.
From the drawing, make a materials list
you'll need when purchasing lumber
and hardware.

Assembly and painting

Cut the parts to size, then sand them
smooth, dusting with a clean brush
betwean staps.

Lay out the rack sides. Prebore the
cleats and, using a corner clamp, fasten
themn to the sides with glue and screws.
Fasten the top and bottom pieces to the
cleats with glue and nails. Then ham-
mer finishing nails through the rack
sides into the ends of the top and bot-

tom. Set nails and fill holes with wood
putty.

Prime and paint the shelves with a
semigloss plastic or acrylic latex paint
before installing. You can hang each
shelf to dry by a string fastened to a
small nail driven partway into one end.
Then prime and paint the rack.

After the paint is dry, lay the rack on
its front edge and measure and mark
shelf placement. Then, stand each shelf
on edge within the rack, secure it with
the comer clamp and drive nails to fas-
ten it in place. Set the nails and fill the
holes.

Make retainers of venetian blind
glats nailed to rack sides and shelf bot-
toms. Or use Ye-in.-thick lattice.

If possible, snap out the rollers and
shafts from their housings. Position the
housing on the bottom of the racks so
theyre within % in. of the edge. Bore &
small hole in each end and secure with
screws. Snap the rollers and shafts
back in and stand the rack upright.

Touch up nail holes with paint and
attach the brass pulls. If there is a sad-
dle on the floor below the closet door,
remove it, so it won't interfere with the
rack's mobility. ™

8 HEQD.) ]

Each unit iz a %-
in. plywood frame
with butt joints.
Shelves are Yi-in.
plywood. Appliance
rollers allow unit
to move easily and
the retainers keep

you pull the unit
out of the pantry
and return it when
you are finished.

PREBORE
11/84"-D1
HOLE - -

142" NO. B

APPLIANCE
AOLLER

RH SCREW i
4 REQD) —*

{1 8ET PER UNIT)

B
=%
£
#

| e RETAINER
|- el -garrmnnl.l
;.3 =
FLIN& SLAT
7 PER SHELF)

- 2d BOX NAIL
17 PER RETAINER}
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flowers, even smaller flowers. The
fact is we make sure all our seeds live
up to the Burpee tradition of quality...
because what you seed iswhat youget.
‘ ‘ Now, seedlings need food to grow on.
® Good food. That's where Burpee can

A good home gardenis| alsohelp—with Burpee Grow Fertil-
like a good homemade | izers. Just sprinkle some on and you

soup. If you use theright | canrest assured your plants will get

mgredlents there's the right nutrients
nothing more satisfying. at the right time.
1 At Burpee* we supply
' i the right ingredients—
Burpee Seeds and Burpee
b Grow Fertil-
1zers. Let’s start

with the seed. Burpee Seeds have al- ;ﬁf?lgreater ‘.

ways been bred with the home gar- yields. So if
dener in mind. You can choose seeds you want more
bred for a big yield in a smaller flowers, more vegetables

space, disease and heat tolerance,a | . j fuller shrubs (and who doesn't),
shorter growing season,

o

make sure your garden’s eating
a sweeter taste, bigger rightwithBurpee | Grow Fertilizers.
There’s more
‘ :‘ E‘ 3 good news. For
the first time
. ] ever, both

_ Burpee Seed and Burpee Grow are
; g '~ available in your town. So get your
(5o oood home garden going. Simply
palat. visit your local store and bring home
%" some Burpee seed and feed. Just
add water, pull up the weeds, and
s watch your Burpee Garden grow.
=+ And grow. And grow. We'vebeen |

SN & guaranteeing it for 100 years.

1G ENSIGROW
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SEPARATE INDEXES

ﬁn 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 Ell]:lpljl' of PM issues neatly together. The FILE BOX
stands alone with all twelve issues mt-act‘ Line them up by year on jrnur
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 gide 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
1975-1982

are here!

Find the answers to your
shop, home and car
problems faster than ever,
Thousands of entries cross-
reference the articles that
have appeared in PM over
these years.

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 TODAYX!
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Please allow three to four weeks for defvery
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Faucet From l.eaking

Step by step, here are the
repairs for each of the
common types of faucets.

BY RICHARD DAY

Praatos by the author

Tha toughest part of fixing a leaking
faucet is getting to the job. But you
shouldn't put it off. Only one drop a sec-
ond will waste a shameful amount of
water—2,300 gallons a year. And the
repairs after a year of dripping will be
no easier than they were when you first
noticed the leak.

Tools needed for faucet work are a
large adjustable wrench, flat-blade
screwdriver, Phillips screwdriver and
pliers. You may need some special tools
for seat work on compression faucets.

Actual steps vary with the type of

If & swing-spout-type kitchen faucet leaks at the spout joint, it probably needs a new

O-ring. Remove the spout and retaining parts and take the old O-rings to your plumb-
ing supplier so that they can be matched with a new sat.

faucet. Basically, there are two faucet
types: compression (washer-type) and
noncompression (washerless).

The first step in making repairs on
any faucet is to turmn off the water sup-
ply. If you're fixing just one side—hot
or cold—of a dual-handle faucet and

I To repair a leaky washer-type (com-
pression) faucet, such as this U.S.
Brass Venturs, first remove handle and
unscrew packing nut with an adjustable
wranch. Wrap nut with plastic tape to
protect it. Turn nut counterclockwise.

With the packing nut off, unscrew the

stam by turming it in its "an™ diree-
tion. You can probably do this by hand,
but if the stem should prove to be very
difficult to turn, temporarily reinstall the
handle to get extra leverage to twm it.

A single screw holds the old seat

washer to the stem. Remove screw
and washer. This assembly uses a Phillips
screw. However, most assemblios use a
standard siotted brass screw.

POPULAR MECHAMICS « AFRIL 1983

Lift out the old seat washer and fit a
new one the same size Into the
recess. A wom or grooved washer could
have caused the leaks. If the screw is cor-
roded, repiace it with a new brass one.

the fixture has handy shutoff valves
beneath it, you need turn off only the
side to be worked on. Lacking under-
fixture shutoffs, you'll have to turn off
gither the branch water supplies or the
house main water shutoff.

To repair any but a tipping-type fau-
cet, discussed later, you remove the
handle and take out the faucet's
innards. Compression valves on tub/
shower controls that leak are fixed sim-
ilarly to compression faucets.

Repairing washer-type faucets

Compression faucets (see drawing,
page 150) are inexpensive and com-
mon. They also cost little to repair.
They leak either at the spout or past the
stem. Leakage past the stem can be
cured by tightening the packing nut or
replacing the stem's rubber O-ring if
there is one. Sometimes the faucet's
sten packing, if used, must be
replaced.

To remove a faucet handle, loosen
the Phillips-head screw that holds it to
the stem. Sometimes this is located
beneath a decorative trim cap in the
center of the handle. The cap either
unscrews or can be snapped off by pry-
ing with a chisel or putty knifa.

Handles lift or are pried off of the
upper end of the stem. If your old fau-
cets are badly corroded, you may want
to replace rather than repair them. Any
decorative parts should be padded with
cloth or tape before unscrewing them
with pliers.

Bensath the removed handle is the
packing nut. Unscrew it from the top of
the faucet body (see photo 1) to expose
the stem. Be especially careful with the
plastic parts usad on many of today's

(Pisase turn o page 150)
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faucets. Then, by rotating in the “'on"
direction, you can unthread the stem
from the faucet.

If the old faucet stem is badly corrod-
ed or wom, you'll want to replace it
with a new one. If your dealer does not
have a match for your old one, ask him
to order one. If the stem is dirty, clean it
with fine steel wool. Discard the old,
hardened packing if there is packing on
the stem.

At the lower end of the stem, you'll
sea the seat washer, If it is squeezed
flat or has a groove from being closed
tightly against the faucet seat, it likely
is the cause of the drip. It should ba
replaced. So should one that looks rag-
ged or is hard with age. If the old seat
washer screw is damaged, replace it
with a new brass one.

You can often make a temporary seat
washer repair by wurning the old wash-
er over and using its backside as the
working surface. However, follow this
with a more permanent repair as soon
as possible.

It's not easy to tell much about a fau-
cet seat by looking at it. For baest
results, replace or reface the seat as
shown on this page. In any case, a com-
pression faucet that requires frequent
washer relacements is a candidate for
seat rejuvenation.

More than likely a new seat washer
is what's needed. Be sure to get cne of
the same size and shape—flat or bev-
@led—as the old washer. Faucet seat
washers come in sizes from ¥ in. to
more than 1 in. (rare). They're given
nominal designations. However, the
best way to get the size you need is to
match the old washer with a new
one.

Long-lasting swivel-head seat wash-
ers do away with the friction betwean
washer and seat upon closing. Tha
washer meets the seat in a straight-
down action rather than with & twist.
To install, you drill out the threads of
the old stem washer screw and push
the swivel-washer into the hole. The
washer screw isn't used. If the new
swivel-washer is too large to fit into the
recess for it, file off the edges of the
recess, leaving the stem flat. In any
case, follow directions with the swivel-
washer you use.

Some compression faucets made by
American-Standard and Kohler (Val-
vet) use a combination replaceable
washer-seat faucet unit. With unit
replacement, all wearing parts are
renewed: stem, washer, seat and hous-
ing. Naturally, the cost is more than for
just a seat washer or seat. But the job's

Basy.
A faucet that chatters when opened
{Please turn to page 152)

150

{Continued from page 149)

To install a long-lasting swivel-seat
washer, file the stem edges if needed,
drill out the screw threads and insert the
swivel-washer prongs into the stem
opening. Swivel washers do not grind
closed on seats; thus wear is reduced.

Fa .
Most faucets have replaceable seats. A
spat with a square or hex opening is
replaceable using a faucet-saat tool. This
one has varfous square and hex heads.

Before you reassemble the faucet, install
new packing on stem (if it is used). With
flexibie packing, install three turns; with
stiff packing, a single tum will do it.

Modarm washer-type faucets use O-rings
rather than pecking to eliminate stem
leaks. If thers is an O-ring (arrow) on the
lower end of the stem, the faucet does not

require any packing. See balow.

If the faucet leaks water beneath the han-
dle it’s another sign the O-ring should be
replaced. In making the replacement,
carefully roll on the new O-ring to keep it
from stretching out of shape.

PACKING
MNUT

HERE
RUBBER
O-RING SEAT
WASHER
WASHER @"’/—’
SCREW =4 PACKING-NUT
WASHER

COMPRESSION FAUCET

If the washer requires frequent seat
washer replacemeants, the seat is proba-
bly damaged. You can correct this by
dressing the seat with a seat-refacing
tool. This one by Push-Tite mounts in a
hand drill. Follow directions furnished.

cets, you may need a set of special socket
wrenches (about $10). These reach be-
hind the wall to remove the packing nuts
S0 you can remove the long stems. With
the stem out, tubvshower washer service
proceads as with smaller faucets.
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Build Your Own Grandfather Clock
Prices Starting Under
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o [o-it-yourself case
kits, parts pre-cut

= Finished clocks
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part way is telling you that it has a loose
seat washer or seat.

Seat service

Faucet seat-dressing is done with a
low-cost tool. You can get one where
plumbing supplies are sold. The Push-
Tite {Push-Tite Mfg. Co., 215 South
Highway No. 7, Olathe, Kan. BB0E1)
uses a grinding stone rather than a ser-
rated cutting wheel. It does a smoother
job of seat-dressing. Follow the manu-
facturer's directions for whatever tool
you use. Be sure to blow out the chips
after you finish; wear eye protection
when you do.

It may be just as easy to replace a
faucet seat as to dress it, provided it's
the replaceable screw-in type of seat. If
it has a square or hexagonal hole in the
center, it's replaceable. You'll need a
valve-seat removal tool with square and
hex ends. The seats thread out by turn-
ing counterclockwise. Show the old seat
to your plumbing supplier and ask for a
new one just like it. It helps to know the
make of faucet, Put a little silicone rub-
ber sealant such as bathtub caulk or
pipe joint compound on the threads of
the new seat before threading it in

Before reinstalling the stem it's a
good idea to put some petroleum jelly

A faucst with & diaphragm can last for
years without leaking. But if yours leaks
around the stem, you must replace the
diaphragm. To get at it you must first
remove the faucet stem.

or silicons grease on the threads to
smooth faucet action. Use of nylon-cov-
ered or graphite-impregnated packing
helps, too. Avoid the temptation to use
ordinary string for packing. It won't
last. Give the packing nut half a turn
past hand-tight.

Repairing washerless faucets

Leaks in washerless faucets are not
commaon, When repairing one, it helps
to have the manufacturer's instruction
sheet. You can probably get one by
sending a faucet description to the
makar.

REPAIRING A DIIC [F1S ey ]

Mill Supply Sells Over
1,000 Different Die-Formed

STEEL
REPLACEMENT
PANELS

To Repair Rust or Collision Damage
on Many American Cars, Pick-up
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Thess 1982 Prices in Efect
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AQUARIAMN DISC FAUCET

152

American Standard’s Aquarian single-
handle disc faucet has a replaceable disc
unit that changes all moving parts. To
change discs, remove the handle and two
screws. Then lift off the old disc (left).

To repair common two-handle disc fau-
cots, as this Delta Delex, remove handle
and lift disc assembly up and out, pulling
it with pliers. Adding a new assembly
replaces moving parts of the faucet.

At bottom of the Delex disc cavity is a
tiny rubber seat on a spring. If changing
discs doasn 't stop a leak, pick out the disc
and replace the seat and spring.
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The diaphragm-type faucet is most
like a compression faucet. It puts a rub-
ber diaphragm between the swiveling
spindle and a fixed seat, making a
straight-down closing action. American
Standard’'s Aqua-Seal faucet works like
this {see top photo, page 152).

Disc-type faucets (see drawing and
photos, page 152) are available in both
single- and dual-handle. Discs with
holes or slots are rotated, one on the
other, so that the openings line up
(water flows) or misalign (water is off).
O-rings may be used to prevent inter-
disc leaks. While there is some friction
between the discs as they move, they
are made of hardened material to take
it without wearing much. Delta’s Delax,
U.S. Brass's Agqua-Line series, Ameri-
can Standard’s Aquarian, most newer
models of Universal-Rundle/Sears, and
many other faucets use discs. Disc fau-
cets are fixed simply by replacing the
seats (if the unit has them) or else by
replacing the entire disc assembly. On
ceramic discs, look for dirt between the
discs or wom rubber O-ring disc
assembly seals.

Repairing ball-type faucets
The single-lever ball-type faucet
such as those made by Delta and Peer-

less (see drawing and photos below)
routes the water through holes in a
brass or plastic ball worked by a single
handle. Spring-loaded soft rubber seats
on the hot and cold sides contact the
ball. These let water through only when
they're aligned with a hole in the ball. A
rubber gasket with cam and adjustable
tension ring seals the ball from leaking
to the putside at the handle.

Ball-type faucet repair kits come sev-
eral ways: seats and springs only; cam,
gseats and other parts; and all parns
including the ball. The major ones con-
tain a faucet tool; the spanner wrench
on one end twns the adjusting ring,
and the hex wrench on the other end
tightens the setscrew on the faucet
handle. If one of these faucets leaks just
beneath the handle, often removing it
and slightly tightening the adjusting
ring will cure this.

If the faucet leaks at the spout, it
neads new rubber seats and springs.
Unscrew and remove the cap assembly.
Pull the ball stem up to lift out the ball
and cam. Then take the rubber seats
and springs out of the faucet body.
Install new springs and put the new
rubber seats down over their tops.
Reassemble the hall and cam, making
sure the slot in the side of the ball and

{Flease tun to page 154)

REPAIRING A BALL-TYPE FAUCET I
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Whether used
for tub‘shower,
sink or lavatory,
ball-type faucets
are sarviced alike.
First, remove the
bonnet {cap) as- |
sembly with |

A ball faucet
that leaks at
the spout needs
naw seats and
springs. Pick out
the old ones with
long-nosa plisrs.
Replace with new
ones from a kit

[ ———— -
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WITHOUT
A COLLEGE
DEGREE?

Most Tulsa Welding
School Grads Do!

In fact, the first paychecks for students
who graduated in the first four months of
1981 and went o work welding ...
ranged from a low of $793 to a high of
$6,846. This is a yearly salary range from
$9.510 10 882152 Worldwide
construction and pipeline firms compete
for our graduates. Full course is only 16
wecks (others as little as 10 weeks ).
There are more jobs open throughout the
115, — and the world — than there are
qualified welders.

Tulsa Welding School, established for over
30 years, is recognized for the guality of
its graduates throughout the world. Do
well at TW.S — work hard — and your
income as a welder can be higher than
many collcge graduates,

TO TAKE COMMAND
OF YOURFUTURE . . .

Call Toll Free 1-800-331-2934
In Oklaboma, call (918) 557-6789

..« CME FILE IN AND MAIL TODAYY

PM4E3

:
;
E

P. 0. Box 9829

Tulsa, OK 74157

We'll send you a complete course catalog
plus job list and pay ar which recent grads
have gone to work

STATE

PHONE ( 1

Area Code
Aoorediied Momber of Sl Assor of Trade and
B hral Schemals. Approretad for \gionin Tramng

153



Made to be walked on!

Cabot's Decking Stains, especially for-
mulated for decking, fencing, and fur-
nilure, preserva the wood, ara water-
repellent and mildew-resistant. Decor-
ative and durable; will nol rub olfl or track
off. Choice of B colars.
For color card & information, write:
Samuel Cabot Inc.

Orne Union St., Depl. 450, Boston, MA 02108
Send 35¢ for Cabor's hangbook on wood siaing

/" 2nd MOST IMPORTANT )\
TOOL FOR EVERY
WOODWORKING SHOP

VERSATILE

WEH

MOLDER-
PLANER
Almost as basic
Qs your saw . ..
molds, planes,
rabbets.

From $430

* Master Charge

FREE BROCHURE

= VISA

WILLIAMS & HUSSEY MACHINE CO.
Dept. 17, Millord, N. H. 03055
Toll-tree 1-800-258-1380

{Continued from page 153}

REPLACING A FAUCET CARTRIDGE I

with & small screwdrivar
(near right). If a unit
leaks, it's best to replace
the cartridge. Use the

handie mmmuvemdmplmemdgmmm-hmdm

faucets (far right). The quarter (foreground) is a handy
toal for tuming the slotted cartridge retainer.

CARTRIDGE TUB-SHOWER FAUCET

the pin in the faucet body engage. The
cam also must fit inte a notch in the
body. Install the cap and adjust the
ring. If you have trouble stopping leaks
around the ring, then the cam with gas-
ket should be renewed as wall.

Repairing a cartridge faucet

Cartridge faucets (see drawing and
photos above), such as those made by
Moen and Eohler, have a single moving
part: the stem. It selects the water tem-
| perature as well as controls volume. All
| wear occurs inside the cartridge. If this

type of faucet ever leaks, the cartridge

can be replaced. Pliers may be neaded

to lift the Moen cartridge from the fau-

cet against O-ring tension. The Kohler
| Centura system uses a three-part car-
tridge consisting of valve sleeve, body
and noncorrosive cam. The cartridge
lifts out once the single-handle faucet is
taken apart.

In the Moen system two identical
cartridges—one brass, one plastic—fit
all single-handle faucets and wvalves
made after 1959. The plastic ones are
best for hard-water use as they don't
tend to collect scale. A third Moen car-
tridge fits only its two-handle lavatory
faucets.

Moen and a few other faucets use
retainer clips to hold the cartridge. On
some faucets the clip may be seen at
the rear of the faucet just beneath the

handie. On others the handle has to be

removed first, A tube beneath the han-
dle may hide the retainer clip, so simply
lift that off. A few makes have two
retainer clips, the second by the handle.
Pry the retainer clip out with a small
screwdriver or long-nose pliers: then
pull out the cartridge with pliers.

Install a new cartridge with arrow,
spot or other mark aimed up. Then re-
install the retainer clip, ring and handle.

The tipping-valve faucet used in
some older models of Universal-Run-
dle/Sears uses a single handle with cam
at the rear of the unit to push hot and
cold water tipping valves off-center to
control water. The parts are accessible
through plugged openings on each side
of the body.

The wearing parts are fully replace-
able. They come in a kit from Sears
with a complete set of parnts for each
side of the valve. To get the old ones
out, remove the spout-retaining nut
and lift off the spout and escutcheon to
expose the faucet body. Remove brass
plugs on both sides of the body and
take out strainer, spring and tip-valve
stem. Unscrew the wvalve seat and
replace parts with new ones from the
kit. ™

FAUCET REPAIR INFORMATION

Garbar Plumbing Focures Corp.. 4656 West Touhy
Ave., Chicago, Il B0B48. Brochure: "Tip From
Your Plumber,” 26 cemnts.

U.5. Brass, 901 10ch 5., Flano, Tex. 75074, arention:
Advertising Manager. Free brochure: ' 'Faucet
Replacament Guide "
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Compiela instructions icheded!

Twin queide bars {18
naralel camging acon

NOW...the complete clamp-
and-vise system, at an unheard of prlce'

Vunder Vise

the most versatile clamp and
there is...and total,

most pakward

ameier] nsure ‘

rugged quality...and construction!

Like a whaole workshop full of clamps and

vises—all in one compact system!

® Clamps any material—wood, metal,
plastic. fiberglass

® Takes on any size from minute watches 1o
full size doors and even higger. .. and
evervthing in between

® Waorks in any position, Above the bench and
below the bench, on the el or neht sacde,
even in the middle

® Puts g super hold on any shape—whether
flat. round, pointed. bulky or awkward

Money-Back Guarantee of Satisfaction!
rLHI Vunder Vise ]"['ll'l' of obhgation 1o keep
it If you don't spree it’s the ideal system,
send it back for a complete refund. |m|u:i|nl
shipping and handhing charges

Just a flip of the jaws or a switch of the parts and you

have a whole new clamping tool!
Standasd Vise Position

-

'!Il EIMp Pozition with

Universal Clamp Pogition
with Exira Jow

A fraction of
what vou'd pay $
for all the tools
it replaces ... a
fraction of what
you'd pay for
any other similar

system! Just

Shop and compare. Anything comparable
costs abut twice as much. But vou get the
same high guality plus the exira jaw!

Order now and get 2 FREE GIFTS!
Free Shop Apron valeed ai 54,99 plus a
surprise Free Gift ... BOTH vours w keep,
even il you return your Yise!

o o ]
g and
Fundling

“Wunder Vize |z 8 trademark of D.R.I. Industries, inc.

MILLIIN SATISFIEL
CUSTOMERS

Try the Vunder Vise FREE
of nisk ... FREE of
obligation to keep it!

To order, just Dl in the amached order form
and send it with your check, money order,

company purchase order or credit card
information,

In a hurry?
Credit card customers can call our 24-hour
Toll-Free number: it b,

800-228-5000 PR

{in Nebraska, BO0-642-8777),

Order Yours Now!

© Copyright 1962 DRI Industries. Inc.

SPECIAL OFFER COUPON
Try il FREE o abligatios to kesp o!
Flip-Down Pesilion with End Slog I 11600 i ot tmtally satisfied. you can rebwrm your order MAG-£5
for & complele refund, inciuding n.pplng and handding,
Make remifance l-llﬂhl'ﬂ o and send ba:
uﬁrhnusm nc., Dept, PM.4BIB
m 11100 Hampshire kwe, 5., Bloomingeon, MN 55438
! UL _ §  INDIGATE
[EDER — Vundor Viseis) i S48 89 plus 84 %0 shippng
]r How Mamy®  and handling gach i (00007201)
m;umamni Baaliiow P gun;:,mw my check er money order tar the full amount. (MK residants add
:‘;FET"M I have sncloped my company purchase onder (his card MUST accompany ALL
Y MERT rehase orders).
ﬁuﬂ il 1 VISA MasterCard Amencan Express
Dingrs Club ) Garle Blanche
Card N Esp Date
SIGNATURE X — -
I i g b
PLEASE Mr, sl L
PRINT Mrz
NAME Muss

'htlI:IHESt

CITY

Stremt & Mo

STATE IR




New For
Home Improvement

Tork's anargy-saving time switch tums
lights on and off and bums them at full
brilliance or dim. It replaces any conven-
tional wall switch. It's about $30 from
Tork, Electronic Systems Div., 1 Grove
St.. Mount Vernon, N.Y. 10550.

rush-fiber meatting in its new Sundial
Solarian line of vinyl flooring. The realis-
tic rustic weave patiern is achieved by a
process that combines photography and
printing. A no-wax finish is used to help
protect the pattern and make the flooring
sasy to keep clean. The vinyl flooring is
available in 8- and 12-ft. widths and costs
epproximately $11.50 per sq. yd. This
price does not include installadon. It is
manufactured by Armmstrong Inc., Box
J001, Lancaster, Pa. 17604,

|56

Hi

oz loiE/AS @Ullci=s

Smaller proportions make the Custom

Trim-Line ceiling fan suitable for rooms

unable to house standard fans. Its 10-in.
housing features a three-speed, I-amp.

motor. The fan is available with 38- or

42-in.-long blades. Models range from

$200 to $450 and are sold by Old Jack-
sonville Ceiling Fan, Nichols-Kusan Inc.,
Box 1181, Jacksonville, Tex. 75766. For
the location of the dealer nearsest to you,
call 1-800-527-8418; Texas residents
should call 1-800-442-8B855.

§
|

r—

Protect home wvaluables by installing
Bonchmark’'s Safe-T-Closet steel door
and frame to an existing closet opening.
Safe-T-Closet's preassembled units are
designed for do-it-yoursaelf installations
and come in 24- ($300), 28- ($315) and
30-in. ($330) widths to fit most closet
openings. The steel units are available
through building supply dealers. Prices
will vary with dealers. For additdonal
information about SafT-Closet units,
contact General Products Co. Inc., Box
7387, Fredericksburg, Va. 22404,

T e e -E' =t |
KitchenAid's modal KCS5-200 ($529)
trash compactor features two front pan-
ols with the flip side of each a diffarent
color: almond/white or wheat'black. Each
panel can be easily reversed or inter-
changed with the other. Additional fea-
tures include: Iloading small [tems
through the litter bin door while the unit
is operating, & 1.7-cu.-fi. trash drawer
and a ¥+hp motor which is claimed to
axert 3,000 Ibs. of force. For details,
write Customer Relations, KitchenAid
Div., Hobart Corp., Troy, Chio 45374.
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If you're looking for ideas to
save time and money — while
enjoying what you're doing —
send away for PM's catalog
immediately.

We have plans for shop tools,

boats, storage houses, campers.

Scuba tow, ACV, log 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 recent
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

Popular Mechanics is a publicaion of Hearsi Magazines, s Devmsion of THE HEARST CORPORATION
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Do You Really
Need A BIG
Expensive Tiller?

A good, big tiller is a greal machine o own
it you have a huge garden

But whal about furrowing, planting amnd
wiading? (That's 90% ol what's left once the
ground s ready.) Why arm-wrestle 3 200-
300 pound manster all summaer?

Rent a big tiler once a year
(or hire the job oul). Then use
the Mantis-20 the rest ol
the season. |t will do every
o, guickly, precisely,
economically. Mantis is so
easy to usae. Try it yoursalf
wilh our 3-Week In-The-
Garden Triall

Send for
oetails loday!

© MMC 1983

For mare information write
Mantis Manufacturing Co.
26851 Hunlingdon Pike DEPT, 151

Hunbngaon Yalley, PA 19006
Name
Address _
City

State

Zip

All-Gear
MAGHNATRAC
Crawler
Tractor

All New

YARD
TRUCK
KIT!

143 Ton
Capacity

Bolt together a STRUCK-KIT Tractor in a
weekend and pocket Big Savings. Choose our
famous MAGNATRAC Crawler of our newesl
16HP YARD TRUCK Kit. Use for odd jobs to eam
extra cash. Thousands of STRUCK-KIT Tractors
in usa, 30 Attachments - loader, backhos, mower,
plow, etc. Buy factory diract for greatest savings.
Sand NOW for-

=CATALDG of MIT construction and uses —
$1.00 (specity Magnatrac of Yard Truck)
*ASSEMBLY MANUAL for KIT — $7.00 (specily
Magnairac or Yard Truck) Monay refundable on
any purchase.
STRUCK-KIT Depl. PM43 Cedarburg, Wi 53012

| ﬂmucf BEAS GUIDE

|
| Ene
For

gy-Savers

General Eloctric’s silicone masonry
seal repairs cracks in exterior and
intarior masonry surfaces, such as
foundations and fireplaces. It can
prevent cold air from escaping dur-
ing the summer and keep warm air
in during the winter. Each §%:-oz.
cartridge is about $5. For more
information write to Genaral Elec-
tric Co., Silicone Products Div.,
Waterford, N.Y. 12188.

urHome

] i 3 L

Conserve anergy and water by replacing your
existing shower head with the Ultra-Sperse 310
hand-held shower by Minnco. The maker claims
a 10-minute Ultra-Sperse shower uses about 4
gal. of water as compared to 30 gal, vsed by a
conventional shower head. The Ultra-Sperse
310 can also be made to work with an existing
shower or attached to a tub faucet, with acces-
sory parts available from Minnco. It's $49.95
plus $2.50 for postage and handling. Write to
Minnco, Box 310, Armold, Md. 21012.

You can detect tiny, fusl-wasting
air drafts around doors, windows,
vents and other spots with a Hoat
Sleuth- 100 energy audit tool. Haat
Sleuth’s temperature sensitivity of
1/25 of a degrese can show where to
insulate to prevent heat loss. The
| hand-held unit is powered by a 8-
volt battery (included) and oper-
ates from 35° to 95°F. Mail $49.85
to Enertron Corp.. 241 Crescent
St., Waltham, Mass. 02154.

Mpyson’s Kick-Space fan convector heater
is designed for installation in the kick-
board space below kitchen cabinets and
bathroom wvanities. Its space-saving
gize—3% in. high x 16% in. deep x 20 in.
wide—contains fust .076 gal. of water for

guick and efficient heating. The unit
comes with a two-speed, remote-control
box for approximately $270. To obtain
mare information, contact Myson Inc.,
Box 5025, Falmouth, Va. 22403.

(Please tum to page 162)
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Warning: The Surgeon General Has Determined
That Cigarette Smoking s Dangerous to Your Health,




A Jayeo fold-down camping trailer
makes it possible,

Om the road, a Jayeo fold-
down keeps a low profile, The result: les
wind drag, less fuel consumplion — greater savings.

At the campsite, Jayeo's easy-to-operate pat-
ented erank lift system helps you set up your fold-
down in minutes. Inside, you'll find plenty
of comfort and convenience.

Beat the cost of motels, avoid the
discomforts of a tent, and get closer to \ :
nature. With a Jayeo fold-down. For a free e
brochure, write Jayeo, Inc., Dept. PMO483 g
P O, Box 460, Middlebury, [N 46540

Up to $120 worth of free merchandise
with every new 8'or 6/7 Black & Decker
Professional Bench Grinder you buy.

Get the new Professional BED  auul
B” or 8" /7" Bench Grinder 1
with the industry’s highest

HF, and get a bonus. Up to
5120 woarth of accessories of
your choice. Free. Including
goose neck lamps, wire-wheel
brushes, powerful Spotliter™
lights, even a heavy-duty bench
grinder pedestal.

Both new bench grinders
have the wide wheel clearance
for easier grinding, and wide wheel guards
for wide wire-wheel brushes. And both have
integral exhaust chutes, 3-way tool rests, :
sealed motors, and W approval,

Your nearest participating Black & Decker Distributor or Dealer has all
the details. See him before this offer ends.

Black & Decker

industnal Construction Divisson, Hempstesd MO 21074

O MEIRDERSIGH D E
AL AN = [ U] =40 N ERR

ENERGY-SAVERS
{(Continved from page 160)

Honeywell Inc. introduces the TE300
Intelligent Recovery offset thermostat,
which is designed to be used with heat
pumps. A microcomputer allows pro-
gramming of night sethack (which auto-
matically lowers the temperature) during
the heating soason and day setup (which
automatically raises the temperature)
during the cooling season to save on both
heating and cooling costs. The thermostat
costs about $225. For details, contact
Honeywell Inc., 10400 Yellow Circle Dr.,
Minnetonka, Mipn, 55343,

Patton Electric offers a tharmostat-con-
trolied window fan for home cooling. The
Whale House 20-in. window fan's auto-
matic tempersture contral shuts down
the fan when the house temperature
drops to the desired level. The unit is
powered by a 1/5-hp motor with thres
revarsible speeds. Its side panels adfust
to fit any 27- to 35-in.-wide window
opening. The fan is available at hardware
stores and home centers for about $115.
I't is made by Patton Electric Co. Inc., Box
128, New Haven, Ind. 46774. ™
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THE OLD WORLD
WITHOUT LEAWNG e

his summer, visit your funloving,
friendly neighbours next door — and

discover a land where the rich traditions of
a glorious past are blended with the
fabulous delights of a modern culture.

We're eager to treat you to an exciting
array of travel experiences, interesting
folklore, five-star cuisine and a spirit of
hospitality you will find only in Canada.

Come brew a bit of magic. Slip back

i in time. Ride a caléche down cobble-stone
0 streets...enjoy spectacular landscapes. ..
 take grand tours of magnificent cathedrals,
~ rowering fortresses, national historical

parks, or.. discover a castle.
" Explore our clean, vibrant, cosmo-
politan cities by day and by night...add
a dash of history to the luxuries of the
new. For a week-end or a vacation, there
is 50 much to see, so much to do and so
many new friends waiting to meet you. ..
in CANADA.

So come up soon, for the best of the
Old World and the New!

Send today for your FREE
“Travel Inspiration Kit" and start

% planning right away! If coupon is

missing, call 1-800-842-9000

B a0d ack for Canada.

YES! [ Send me my FREE “Travel Inspiration
Kit', which includes information on how o ger a
souvenir of my Canadian vacation FREE!

Ome OMee DOtiss Dds

I

First Name (PLEASE PTRINT)  Lass Name
Address

! ¥
Apt RE. # PO Box

r
Cary State
| |

Lip Code Area Code Telephone Number

Fill in this coupon and mail coday o

CANADIAN GOVERNMENT OFFICE OF TOURISM
PO, BOX 1122, GLENVIEW, IL. 60025 OR

CALL 1-800-842-9000 AND ASK FOR CANADA

Canada

(K



A space age polish
that removes and
prevents pitting!

PEMOVES g prEVENTS PITTIN

met-all ,

""-UMINUM r-m. I5H
‘}“HULA i 1na
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e
Er e e

MONEY BACE GUARANTEE!

MET-ALL aluminum polish.
Cleans, polishes, waxes and protects
in one applicalion. Sale, last, easy
o use.

MET-ALL shines aluminum and all
other metals to a mirror-like finish.
(GGreat for home, auto, marine and
aviation use. Tested and approved
by the three largest producers of
aluminum.

MET-ALL. Removes the dullness,
nat the metal.

Ask your retailer or write to:
DARS MET-ALL INDUSTRIES. INC.
29-00 Review Ave.. Long Island City.
NY 11101 (212) 937-3535

MOLDS -

for making
Oenamental Fancrete
Decoms

'“Wmar;

Bock about Aluminum
Maolds with prices and
production trads secrefts
direct from world’s larg-
et mold manufacturer.

CONCRETE MACHINERY COMPANY
P. 0. BOX A99 - HICKORY, N. C. 28601

NEW!

242 IN.
3-SPEED '«
BAND SAW

30-DAY
FREE TRIAL!

Now, a pro-size, band saw priced for the home shop! Big
24\a-in. throat easily handlbes large scrollwork, complex
curves, 4 x B sheets, 9-in. vermical cod makes it easy to resaw
'-Hll.ml'l-c hardwoodds. Ball bearing construction. All-steel
whded frame eliminates deflection. Includes motor, stand. nip
fence, scmll table, full mstructions. Send for complete facts
today! Easy Terms!

Call Toll-Free 1(800) B24-7888 Oper. 642

In Califormia Call ({80) RE2-772TF Oper. 6642

WOODMASTER TOOLS DEPT. SP8,
2849 TERRACE, KANSAS CITY, MO 64108
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on undisturbed soil, in a1

form, lmdrmdh‘ﬂu i‘nﬂn.htiun._ :
gt
of the foundation wall and upon the

type of soil thntwma:ppmm

Foundation

Thhinatthnramwmhhﬂ:ur.

pwmdmncmwaﬂthﬁthmnaup
porting portion below the first floor

~ of a structure. When a pro speaks of
a fuqnﬂnﬁam he is tmlum that

kL & Jﬂpﬁoﬁmmm“ﬂmmmemd
home thvﬂﬂpa?mmhmeathmabmundm
mmdiug words and terms that various professionals use. From
ﬁngﬁmﬁcswﬂlmnnwhmwhichmmm
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F mmmmﬁtﬁmmmn
structure. The sill rests on and is
hmmmqﬁmndnﬁmwhhm-
chor bolts. The ﬂuwmmtum. -

mmwﬁhdmthnﬂ
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These are usually small metal or
mmﬂmmndﬂm
nal attitude between floor joists at
mid-span (and no farther apart than
10 ft.), to prevent joists from twist-
ing and tipping over. Solid bridging

—pieces cut from the same stock as

thajaim-mnnﬂmhansnd

Bearing wall

A bearing wall is one that supports

any vertical load in addition to its
struction, a bearing wall is generally
constructed of 2x4s spaced 16 in. on

center, with a doubled-up 2x4 u':up-

plate and a single 2x4 sole plate. A

bearing wall should never be cut

into or removed without first sup-
porting the load above it with the
correct new construction. If in
dnuht,comu:ta!iqumdmhm
ormginner :

WIALL

o
BEARING | BEARING |,
WALL WALL l
I =y
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100% COTTON,
LARGE ORANGE
SHOP TOWELS!
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crCepyright 1BRTDOR ), Endusttieg ing CHECE

?l.iﬂ:iﬂlmplhu.t Ave. 8o Bloominglen, MN 85438 PAYMENT
Made in China

ORDER TODAY ... IT'S EASY! foon,

Fill in order form and send with ‘:

check, money order, company

purchase order or credit card

S S PLEASE

information. PRINT

Credit card buyers can also call
our 24-Hour Toll-Free Order z,ﬂ

Number: B00-228-5000
{In Nabraska 800-642-8771

A COMPLETE SET OF ORANGE

Just for ordering we'll
send you Two Free Cans
of go-jo* Hond Cleaner.
Plus. a Valuable
Surprise Free Gift. Both
Yiiirs 1o wihnaither
af nol you kesp your
order.

SPECIAL OFFER COUPON

Try them FREE of abligation to keep iham!
I oot tetally siified, you 2an satorn your order for & complete relund,
imc shipping and handling
Send to and make remittance payable to:
D.A.L Industries, Inc. Dept. PM-48348
111006 H.ump-]:.im Ave. So., Bloomington, MM 55438

sais (72 Towels par sat) @ 51999 plus 3350 shipping
(00003905 & handling for each set =
(MM residents add 5% sales lax)
1 I've enclosed my check or money order.
I've enclosed my company purchose arder
(this coupon HUET accompany ALL purchase ordars).

I wish to charge itto [ VISA [ MasterCard
) American Express [ Diners Clab Carte Blanche

Card No Exp.Date __ /
Signature X
MH {Need o sign only f charging crder. )
MRS
MISS
ADDRESS
CITY STATE B | R



The Husqvarna 50 Rancher
cuts weekends down to size.

No matter how often a saw is used, it should have the
same high standards of quality and performance that profes-
sionals demand. That's why the Husqvarna 50 Rancher is
built to the same professional standards of all our chain saws.

Besides its easy-to-handle design and excellent
power-to-weight ratio, the Husqvarna 50 Rancher features
electronic ignition. An automatic oiler. An anti-vibration
system. Plus a totally automatic, permanently adjusted
inertia chain brake. Also, it's easy to start, and restart.

The Husgvarna 50 Rancher. Designed to make the
non-professional work like a pro.

New Price Roll-Back. People have always been glad
to pay for the high quality of a Husqvarna. But now, the
prices have been rolled back, lower than they've been in
years. So if you've ever considered owning a Husqgvarna,
now is the time to get one.

For the dealer nearest you, write Husqvarna, 224
Thorndale Avenue, Bensenville, lllinois 60106, or consult
your Yellow Pages.

helmet when you buy
any new Husqvama. §

W Flexible fip-up visor
® Specigh heaning protectors
| A 57795 retail value
Ciier pond {hra May 3151
Iram particspating dealers

@Hurna

The Chain Saw Professionals.

Security for
your windows

If you have an area that is filled with
valuable equipment (such as a work-
shop). you might want to install the
Vigilante window system. The Burglar
Bars shown are available in three
adjustable sizes to fit any window from
19to 76 in. wide. The vertical members
are ¥s * 1l-in. steel flat bar; the hori-
zontal members are & X '%-in., 16-
gauge structural steel tubing. If the
window must be used as an emergency

After boring pilot holes, install Bunglar
Bars with one-way screws (top). Unit pre-
vents entry without making a racket.

exit, you can order a Window Gate Kit
which converts the unit in minutes. To
install the Burglar Bars, hold the unit in
position and mark locations for the tam-
perproof (one-way) mounting screws,
Remove the unit, bore the lead holes
and complete the installation in
minutes. For information, write Vigi-
lante Security Products, Box 37304,
Houston, Tex. 77036.—H. W.
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-WORTH WRITING FOR

LOOKING FOR IDEAS ON HOME IMPROVEMENT, TOOLS, COMPUTERS, CAMP-
ING, OUTDOOR SPORTS AND MORE? CHECK THESE LISTINGS. THEN USE THE
COUPON BELOW.

655 Fascinating Fastening Tool

Brochure from Arrow Fastener describes and illustrates the many time-

saving, do-it-voursell applications for the Arrow staple gun. Includes

helpfil how-to home hints. 40¢

656 Home Computers

Full-color phrets describe the ATARI Home Computers and how

they make learning about computers fun for people of all ages. Free

657 Quick And Easy House Painting

An informative new hrochure from Wagner identifies common painting

Hmhlem.‘. and the correct solutions. Topics discussed in the 16-page,
lustruted brochure include surface preparation technigues, safety tips,

paint selection advice and other hints. Free

658 How To Play The Angles

Super Sguare can be the Euud news carpenters have been waiting for,

This all-in-one-tool helps Gnd ug?].cs for roofl fruming, stairs and other

oo

complicated cuts. Hlustrated brochure from Orem Research. Free

659 Get Off Your Hands And Knees

Compact 88-pound tiller does your toughest weeding and cultivating.
Ideal for small and medium gardens. Information kit from Masport
America. 31.00

660 For The Woodworker

An information kit from Total Shop hiﬁhl:i:hts the versatility of this com-
pact 5-in-1 home power tool. Also includes certificate for S300 off pur-
chase price, Free

661 Sawing Safely
A full-color, 16-page goide to safe and efficient chain saw use, Also
includes maintenance tips. From Husgvarna, 25¢

662 Classic Old South Beauties

Replace your old wood columns with strong, extruded aluminum col-
umns. Moultrie Manufacturing shows you how to add beasty and dura-
bility to vour home. Seven simple installation steps are outlined in their
information kit. Free

663 Move Yourself

Moving vourself can be ecasy, as well as economical. Jartran shows yon
how with this Mover's Guide. Includes professional packing tips, how to
figure the rental size needed, and sometimes forgotten details like utili-
ties and mail. Free

664 A Warehouse Full Of Tools

The Tool Warehouse catalog is chock full of name brand tools at discount
prices. All the tools vou need for home maintenance tasks, 8100

665 Beautiful Wood Finishes

12-page, four-color booklet from Watco- Dennis shows how to ereate pro-

fessional Anishes the first ime with all tvpes of wood, Wateo Danish Oil

seuls, primes, finishes, hardens, protects, beautifies and penetrates . . .

in one application. Free

666 A Real Computer For The Price Of A Toy

Four-color brochure from Commoedore Business Machines features the

VIC 20 home computer. Includes descriptions of the low cost, fullv

expandable VIC 20 and its complete line of software. Free

667 Unique Four-in-Ona Tool

Combitool s a versatile 4-in-1 tool for the workshop, kitchen, tool kit or

tackle box, This handy toal combines pliers, serewdriver, wrench, and

wire cutters in one. Free hrochure,

668 For Tha Discriminati

Brochure from Canine Clubhouse of Beverly Hills deseribes build-it-

vourself doghouses in five designs. Plans available for Western Saloon,

g-rruntr}' Barn, Spanish Hacienda, Swiss Chalet, or English Tudor.
res

669 The Cutting e Of Woodworking

Beautiful 96-page, full-color catalog features Carbide-Tipped Saw
Blades, Dado Heads, Planer and Jointer Knives, Cutter Sets, Bits and
other precision tools, From Frend U, 5. A, 85,00 refundable with proof
of purchase.

670 Outboard Herltage

Evinrude has been making outhoard motors since 1908, Colorfully illus-
trated, 32-page ca ails innovations over the vears and highlights
their full range of outhoards for virtually all your boating requirements.
Free

671 Camping Trailers

Full-color 12-page Folding Camping Trailer brochure from Coleman.
Dieseribes features, Aoor plans, accessorles, and specifications for all 10
new models for 1983, Free

6§72 Photo Fantasles

Turn ordinary snapshots into creative }}'I'u:rtugm ohs with Cokin filters and
any 3% mm SLR camers. Brochure from Cokin ineludes hundreds of
photos and examples. $1.00

673 Water Power

Johnson Outhoards features their 19583 line of outhboard motors in an
eve-catching 32-page, color catalog, Includes descriptions of 55 models,
from powerful Wrﬁrnmfs to compacts and portables, specifications and a
1953 Buyer's Guide. Free

674 OQuidoor Outfits For All Seasons
Cabela’s presents thousands of guality items for Gshing, hunting and
outdoor recreation in seasonal catalogs. Five catalogs per vear. Free

675 All Hands On Deck

A colorful 18-page catalog by Smoker-Craft displavs their full line of
hoats. Includes aluminum sport buats, fishing boats, pontoons and
canoes. Free

676 Home On Wheels

The people at RVC want you to know that home comfort and driving ease
can be vours in the timeless luxury of a Legend Motor Home. Hlustrated
brochure includes standard features and options. Free

677 Knife Know-How
{6-page, informative booklet from Buck Knives shows how to sharpen a
I:niF:. field-dress a deer, skin and fillet fish. Also includes safety tech-

niqques and much more. Free

678 Qutboard Adventure

Mercury Marine offers to share the possible dream and he'I:E i,-uu discover
boating. Its annual-edition, four-color catalog includes a full line of out-
board motors for all vour boating needs. Plus accessories and specifica-
tions. Free

679 Discover Camping Fun

Tents for everv camping need in the four-color brochures from Eureka!
Tent describe a complete ling of tents for both the individual and the
whole family. Includes pictures, diagrams and specifications. 50

680 Treasure Hunters ... Dig This
How to find gold nuggets, old coins, jewelry, and other buried tressures.
Gardiner Electronics shows vou how in this free 48-page catalog,

681 ht In Your Future

Leupold would like you to know that computer programmed optical
design makes their 19583 gun scopes the finest ever, Scopes for both rifles
and pistols are highlighted in a 16-page, four-color catalog. Free

Popular Mechanics 4/83
Box 1718, Sandusky, Ohio 44870

This Coupon Explres June 30, 1983

1 655 40¢ O 661 25¢ 0 687 0 673 ] 679 50¢ o

O 658 O 662 1 668 0 674 I 680 Total money for priced items §
0 637 ] 663 T 669 $5.00 1 675 L1 681 Service Charge § 50
1 658 O 664 $1.00 O 670 1 676

0 659 $1.00 [ 665 0 671 0 677 Total money enclosed §

0 660 O 666 01 672 $1.00 (1 678 Total items requested

Mamea |Pisase Prin)

Adidrass

Teram Sinte Zip Code

{Pigase sand cash, check or money order made out o POPULAR MECHANICS. Mo stamps, please.)

MNote: Popular Mechanics processes your

uests for the above information and forwards these inﬁ:hu to the organization making
8.

the offer. Each company mails the material directly. Your order will be on its way to you within 90
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If major engine work is
your thing, give yourself
a big lift with PM’s
ultrastrong hoist.

BY RALPH deMASI

Whan we began laying out the
design for this engine hoist, we
had three goals. First, the hoist had to
be big encugh to handle an average car
engine as wall as a pickup truck's
engine. Second, it had to be strong
enough so it wouldn't bend or fatique

168

with repeated use. Third, we wanted
the hoist to be portahle.

This hoist is as big as we wanted,
and so strong that it will probably last a
lifetime. The gauge of the steel is thick-
er than virtually any commercially
made units, with the exception of the
“monster” cranes used for commercial
truck engines. This might ba a little
overkill for the horne mechanic but you
can take a certain amount of pride in
the fact that this hoist will still be work-

PM photos: Peter Tenser
Design and construction:
Ralph deMasi, Tony Assenza

With its hefty 3-ton
load-rated hydraulic
fack, PM’'s engine
hoist can handle just
about any engine—car
or truck. Its rugged
construction details
and heavy-gauge steal
will ensure a lifetime
of service. It also
disassembles quickly
for handy storage.

ing long after Brooke Shields is collect-
ing Social Security.

We made it sasy to disassemble for
storage or transportation by allowing
the legs and the mast to slide out of
their supports, and by using dowels
with cotter pins as the pivot points for
the boom and the hydraulic jack. The
whole assembly can be taken down in
two minutes and laid flat in the back of
a pickup for carrying to a work site.

The most critical aspect of this
project is the welding. If the welds
aren’t done properly your hoist will be
weak, which could be dangerous. If

POPULAR MECHANICS » APRIL 1533
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For ZX8l or TSIOOO

software savings, rip off this ad.

THE STAMP COLLECTOR

(W31} Inverstony and st up fo 600
SCOTT numbers in & singée session show-

VU-CALC (#11) Ths program con-
struchs, generates, nd caltuiates lame
ades v AN@nCial aralysss, tuiger
sheets, and pROJCOONS. AN immensely
powerty adtyss chat

STATES AND CAPITOLS (#32)
Tes? yoursed! on the fifty states and thew
capitols. Thite Oftiong of seview an 2vala-
e, | V) Suanes, you provide capitols. (2]
Capitois, provide sSates. (31 A mix o stales

PINBALL (#35) Pays i real pinbal
complete with Sippers. bumgers. “nudge,
Fooriniss poants and mione s Gast. eficent
maching code o Chadss it moves

THE FLIGHT SIMULATOR [(#8)
Taan cnrirod of haghiy manusserable bght
wreralt. Wilh Al comteols, msirumentation
an nandgational aids 1o awod harands in

SUPERMAZE (#34) havigate your
wity threugh 4 thiee-simensional mare
wilh Tripdoosd, gokd bars, marker shones,
and compass Tee secate mames. Thist
demenscnal graphics.

PERSONAL FINANCE PLAN-
MER (#28) Periorm calculatons,
finance 3 house, 3 car, keep swings
accirs. fepdy loand and caiculate an am-
priranon schechee which can be generased
for &y of the financaal progHams

[ ]

SUPER MATH (#14) Drill yoursall on
idtion. sublraction, mulipicaton, ind
diviesicn wilfs fe vels; of difficulty. Each
probiem (rashically depected

THE HOME IMPROVEMENT
PLANNER (#29) Sioe up 1o 3 room
measunements fength, width, height),
compuin total aea i each (wall, fioor),
estimain coss of panting, wal paparing
Bl CDEt and dieaw houss biueprints

CHESS AND CHESS CLOCK
(W) Six imveiz A the iegal moves nchat-
g Casling and enpassan. Kaes 2 sepa-
fatis siscond of plave. fiade bor aasy relemnce
Flay snoftaf opponent or match wits with
The goMmputes

BACKGAMMON AND DICE (#8)
A periect biend of chance sl sl Lses
mrachine code 1o chons: &5 moves. Ful
game inciuding graphics boand, roling dice,
and double pute. Py e comguler of
anather opponent

THE CUBE GAME (§9) The cute
i be chplaved i three views: (1) Sold,
{21 v Chmanzional {Lnkyiced ). and {3}
G-t ciibe (3-00], Wl SLat will Ihe
rube sobved, S8t il Up afty way you bhe, o
peck U from @ rEVIOU'S SESSon

[ ]

REAL ESTATE INVESTMENT
AMNALYSIS (¥30) Twn dfirent imvest-
mant Srategies. The frst selechon alows
The S8 [0 ChoDSE DEfwesn renting of buy
ing. The second Selscion ossls of 3
dermied anahyses of the rantal imestment
propey.

STOCK MARKET GAME (#27)

Bud o7 bear? Thes peakstic simalstion kefs

o anayae informnation, buy and ssd

SO0, 30 o and pay off boans.  and

win, if o ca0 accumidate S50 000 in
The: Marg

FORTRESS OF ZORLAC (#36)
A-super 151 Qame in whch yu ane e
comererdar of o fiset of chaceghng. our
rnesson = fo nd the gataxy of the dreaded
aken, MORLAC

o
]

ATOR THE ABC GATOR (#33)
Designasd to reach rRcogrilion and sequence
o the alphabet. Cormines. computar
instruction, music and viden games

-
L=
i
fuh

LEYIL

[ ]

SPACE RAIDERS, BOMBER

(N5 Tumew Sinciar verson of e popular
ercade games il of bornbs and rockets

and colsons with sikySCrapers

FROGGER (FI7T) Py b the
acade game Hop the frog over raflic
snakes, ocodies, and reacherous deing
turties before ime runs out

Sinciair” the company that mvented the workds
st affordable compoter, hae mrenied 2 way for
yom i el the most affordable software—nght
froam v bome!

Yir've never had thes wide a selertion before,
You can play games tht challenge you, nstead of
bore o, Yo can deiarn mew hoosefold applica:
tong arxd business prograsms that redhce work
dramatically,

Oy Sinclair offers this specal softwarne savimgs.

1_3'r_1'_t ZXEL or Tiomwe TSI000 ovemers are ehghle.

The more you buy, the more you save.
A serious Sinclair software offer.

The firsd casstte vou by, vour by at normal
onet: $15.00. But every cassem: thereafier, you get
at & savings.

The k=t bebow explains how much vou she
hased on how muach you bay, It ooukdn’t be easier,

Your were smart o by the 3B or the
THI000, Wi Tl be even smarier bo tike 18 up on
this- sofrware offer, All casseties Rsted at left work
on both the ZXR1 and the TSI00. All casseties
ane 16k, which mesans o need the 16K Meaoey
Mlochule, (B vour want rcee information on thes
component, phease wiile Sinclar 3 the addness
listisrd bk )

Bt o't iy, This 53 limited time software
offer while ‘-u‘n"]]i'[-'i kast

How to order m!ay

st call e ol umber s s VIRl
MasterCar ar VISA. Or send thisad with a
check or money order, [t a2 easy as that

Call toli-free: B00-243- 3000, As¥ for cperitor
8, In Canada call 315729430, operator 58,
Havee your Master{Can sA veardy’ when cadl
gz Phones open 24 hours 3 7 lays a week
The=e rurnbers are for anders omly

I vemy sy vt mfurruaticn, phesse don'
call, write Sinclair Reseanch, Lid, 2 Sincear
Phaza, Nashugy, NH 03061,

Sy, no vefunds on software. Ddfective
cassettes will be repilaced )

Call toll free

800-543-3000

Ad. oode:

Mg o smclar H.-cu.;ﬁll Lid
Ot Sineclinir Plass, Mashuia. NH

BiFM 03061

Uheck the bomes of all
comsttes poR want at left

Cherk or money order
T,

I'.. il e apae bﬁl!r[.\'.u. b o e kil pu'\."'r'l'
Leassetse: 31500 | Plus Shapping‘Handling 85,00
2 cantetien: $25.00

sarve 35,004

1 3 camsetyen: 53500 ‘Ftal:
tsaree 310000

I cassettes: S50
s B 1500

L1 5 easseites: 550,00
{mve £25.000)
& CAESEIE O T
000 each §

'S Dofars

Street

Ly

Siate ap

[— g | — ||
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Spring Savings

On Log Splitter Parts
Sale Ends 6/20/83

2-Stage Cast Iron Gear Pumps

Il GPM @ 650 PSI until more -

pressure is needed. Kicks aﬁ_

down to bow GPM & up to .

2500 P51, Reght hand rotation

can direct couple to SHP+ 3600 RPM max

W1 . i ..508

136 GPM @ 650 PSI. use 5 HP+.

Item #1013 . .. 8135

16 GPM. use with & HP+. ltem #1015 ... .. $156

22 GPM, use with 10 HP+_ ltem #1017 ... 5245

4-Way Control Valve LT

Built-in relsef valve, %" in-out pnr'ls 4" cylinoer

ports. ltem 42010 . . 52

Has pressure EEH!IIWE detenl hands 1ree on

return stroke up 19 m P'S! Tog quality, ltem

B s e e e A £56

Special Cylinder Valves "‘lﬁ:;g
Tie rod cylinders, with one year warranty

4x24 1'% shaft, 68 Lbs. #008024, .. ... .. 516
4x24, 1% shaft, 71 Lbs, /006224 . ......... 13
4x24, 2" shalt, 75 Lbs, #906124 .. ...... ... 037
Sx24 2" ghaft, 100 Lbs #909524 .. .. .. _ . .MM
Welded Tee, can go UPS
42, 1307 shaft, 49 Lhs, #0044 .. ... ... bl
P
T
Guality Gas Engines &
Horizontal 3
5 HP Tecumseh, recoll, ' shaft, #6051 . 3132
5 HP Briggs recoil, '° shaft, #6052 ....... 132
B HP Briggs recoil, 17 shaft, #6080, .......198
Vertical
5 HP Briggs recoil. HD fiy-wheel, " shafl
#7050 . 5145
B HP Bnggs recoil, 17 shatt, #7080 . 205

Save 350 on Heavy Duty Log Bplttera
Sale gnnd until 6/20/83
12 Ton Splitter . . A ]
15% Tan ${}Ill1ﬂ:‘ ...... Fheg S855 NOW 3805
24': Ton Spliner ... Reg 51385 NOW $1335

Engine/Pump Combinations
—Includes engine. direct couple bracket. flex
coupling, 2-stage pump.

5 HP Tecumseh & Il GPM pump £8050, . . $265

5 HP Briggs & 13 GPM pump #8053 , .. .... 3
8 HP Briggs & 15 GPM pump #8030 ... ...375
Trailer Parts

4B0xA 4-hole wheel & tre ... .. 5M

570xB wheel & tire . ........... 33

16.5x6. 5xB wheel & tire .. ... .32

480012 whetl B Ulire ... ... iiiiaraannnns 36
S3012 wheel Btiee ... 3T
Tranler Light Kil...ooivoviiiinrsnennsries 18
2000 Lb capacity sprint sel .

High meed 4-hole hubs & 5prnﬂles st 5 2000 Lb
capacity. . $37.50

“We ship UPS, Truck & Bus®

DISCOUNT CATALOG

Send S1 for catalog filled with savings on
industrial, agncui!ural and energy saving
supplies. Or $6 for "Splitter Design Book-
let” and catalog.

Northern Hydraulics

Dept. 1N43 P.O. Box 1219
Burnsville, Minnesota 55337

e adl ——
Order directly from this ad . [—

612-894-8310

—d b

{Continuad from page 168)

you've never done any welding, we'd
recommend you practice with scrap
pieces of metal first. Most arc-welding
kits come with instructions which will
give you the basics. If you don't feel
comfortable with this information in the
booklets, look for professional advice.
When you're welding, always wear a
full welder's mask, leather gloves,
leather apron and long-sleeve shirt.

Stock steel shapes used
Construction is simplified by use of

steel shapes normally in stock at local

stee] distributors, In our case all tubing

was available at a steel tubing dealer
while the plate and angle iron were
purchased at an iron works outlet.

We cut pieces to size using an abra-
sive-wheeled cut-off saw. If you don't
have access to one, have all pieces cut
to size by the distributor; he'll charge
you about $1 or so per cut.

The rectangular hole in the upper
base plate can either be torched out or
cut by drilling %-in. holes around the
perimeter, then connected by sawing
through with a jig saw. Final shaping
can be accomplished with a file. The
hole should be centered 16'% in. from
either end of the upper plate. Once the
proper fit of the mast support in its hole

{Flease tum to page 172)

ENGINE HOIST

&:ﬂ-—-w

DETALL HYDRALILIC JACK-R [
LOAVER JALCK- |
MOUNT ASSEMELY MAST-B |I
|
|
|
{
|
|
LOWVER
JACK MOUNT
[SEE DETAIL)
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Move over, Science-fiction writers.
We're selling your secrets.

From Anywhere in the World, Listen to What’s Going On

In Your Home or Office (Without Anyone Knowing

IT).

Or — Listen Right Through a Brick Wall As Though It Weren't There.
Or - Change Your Telephone Voice So Your Own Mother
Wouldn't Know Who's Calling.

The “"Listener”

The LISTENER is small. unobirusive, not the kind
of Ihing anyone woukd ook a1 wice

But phug it into any modular phone outle! and i
gives you an
open ear Ifo
whal's going
on. from any
phone in the
world

Visuahze s ' .

You're a lew B
blocks away and want 10 know if the baby is
awake, Dial your numbear. The phone won'l ring, 8o
no sound will disturb the baby's sleep. Bul your
‘beeper” puls a signal into the ne, turning on
the, LISTENER

What a powerful islening device A 5! The
LISTEMER wnll pick up naot unls 8 baby's whimper
bud waled running o the ub BO feal away

Suppose you suspec] thal because you're out ol
Iown your empigyees are playing poker in the
affice at night. Call from any phore, The LISTENER
will tedl you. 1 also will 1edl you if a pece of
equipmant is operating

if you're not invited 1o a meeting in your
corlerence room, go anyway, lha LISTENER will
send you every word, wheraver you are

The LISTEMEFI Can save your propery — and
even your Wfe. Suppose you re coming home late aj
nighl and think you see a shadow inside your
home Go 10 any phone and call If there's a sound,
you'll hear it. The LISTEMER & your sdenl. hidden
watchman!

Privale deteclives have dreamed al such an
slacironic eavesdropper. Thay want it lor mora
exotic uses than you do. but the LISTENER wall
Ew'e you peace ol mind you never had belore. The

ids said that while you're on vacation, they'll be in
bed by eleven. Are they? One guick call will tell you

Call From Anywhere in the World
Plug the LISTENER into any modular phong plug,
oul of sighl. and forget it until you want to use it
Carry the beaper with you. What sacurity you'll feal
knowing you can “tune in” to your home or office
whenever Yo hikg

The complete LISTEMER. including beeper, is
$199.98, plus 32 50 shipping. Peace o mind is
wiorlh ten times that, don'l you agree?

The Telephone
Voice Changer

IV's right out of James Band! Push a butlon and
the VOICE CHANGER gives your voice completely
differént characteristics. The persan on the other

end of the phone won't
know II's you.

The YOICE
CHANGER Is more
than an “aleciionic
nandearchel” — il
doesnt cause your
woice o sound filtered
It |Herally changes tona
ang timber

Choose from two separate. distinct Changen
Channels. If you're alone in @ business office, Al
sound like an employea answenng. Il you fve
alone, you can get nid of pesky calls by pushing
Channel 1 or Channel 2 and saying, "Sorry, that
pErson isn't in”

How It Works

Th VOICE CHAMGER 5 powerad by two
ordinary panlight batternes. One set of lead-in wires
connects (o your TEBEPHDI'IE‘ bﬂSH thie oiher Cllpﬂ [[+]
the wiras leading 10 the handsel

Pushing the bulton kabeled “Ordnary” puls your
normal voice ihrough the line. Pushing “Channel 1"
changes timber and lexiure. Pushing "Channel 2"
creales diflerent charactenstcs from Channel 1
Thus you have threa vosce oplions — your own,
plus Iwo changed vOiICes

MAKE NO MISTAKE! THE VOICE CHANGER
DOESNT MUFFLE Y OUR VOIGE OR MAKE IT
UNINTELLIGIBLE. It literally changes the quality of
sound — spEce-age elecironics at work

Use the VOICE CHAMGER to reach that doctar,
lawyar, or business execulive whose secrefary
knows your voice and who always & “oul’ whan
you call. Use it to screen your own inComing calls
Use it for just plain tun. Any tima you Eke, during &
conversation, push the “Ordinary’ button and your
regular voica relurns 1o the wina

ha VOICE CHANGER Euurs for $09.958-1wo
‘or BB0.08each (Plus $250 shipping per todal
oroer). When you consider the many uses of this
orilliant | electronic inslrument, it's & real bargain. Of
course il has Ihe slandard New Horizons
auarantee

The Super Ear

Youw'll hear it all

Efforilessly, you can hear not jus! a baby's cries,
but quiet breathing — through a concrale wall a
foat thick. Pul the earphomne @ your eaf and place
the SUPER-EAR on the
wall That's all thera is
to it

SUPER-EAR mears
everything — and, even
mare astouding, hears
it clearly. It's as though
the wall werent thesa. Il
you're coming home lale
al nighi and think
intruders are in your
residence, het SUPER-
EAR find out for you.
Want to know if the
measling 15 over in ihe
roodm with the closed
door? SUPER-EAR will
el you in a second

SUPER-EAR is undeiectable from the other sice
of 1he wall Tha guality of sound has Etl'l‘lan’.ll"%
hidelity — good enouwgh to record, and SUPER-EAR
has s own budll-in recorder Jack

Because SUPER-EAR is the ulimate listening
device, you can use il to pinpoint hidden squeaks in
your car of the source of myslarious engine noises
Construchion experis use it 1o check for Haws or
cracks in busldengs

It Works Anrwh-m'

Eved pul your gar 1o a railroad track 10 try 1o haar
the train? Try it wiih SUPER-EAR. You'll hear that
frain many miles away. Use i-as a powsrful
StlhOsCcope on lyuurseﬂ a friend. or 8 pel You can
ever hear & bird's breathing.

The anly source lof SUPER-EAR iz New
Horizons. Choose from fwo models — Model SB-5,
with ullrasensitive microphone, $138.88 (two for
only $129.95 each). or Madel 58-1, with
suchon-type microphone $99.98 (iwo lor anky
$B9.95 each)

We Absolutely Guarantee!

Use any alacionic nstrumenl acquirad from us for
up ta days Il you decide for any reason you
don't wani 10 keep it ratuen i Tor a 100% relund

CORDER TOLL-FREE

For fas! delvary on credd card arders, call 1oll-frsae
24 howrs a Ij&}' Sevan oays a week

1-800-824-7888

Ask for Operator No. 551
{in Califorrea, call 1-B00-B52-T777T)

Or send check or money onder
Pleaso add 52.50 per olal order fof shipping

NEWHORIZONS

| Penn Plaza. Suile 100
New York, NY 10119
For mformation, call 200 -370-8029

*THE LISTEMER
O Electronic Secunty Monitor $199.95
0O ('wo for only $188.98 each)

*THE VOICE CHANGER
0O Voica “Timbar” Changer $89.88
O (two for only $89.98 each)

D‘THE SUPER EAR
Through-the-Wall Microphone
O Model 5B8-5 $139.98

O (two for only $120.98 cach )
0 Model 58-1 $99.98

O (two for only $89.98 each )

NEWHORIZOMNS DEPT PM41 Penn Plaza, Suits 100  New York, NY 10119
Pigase add $2.50 per total order for shipging.
lenclose: [ Check O Maoney order Chargemy: [] Visa [ MasterCard
Card Mo, _ Expiration date _____
Signature
Mame __
Address
City State Zip
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3~ WHICH OF THESE WAYS g
| TO MAKE BIG MONEY ? 7
DO YOU WANT TO TRY

(Check as Many as You Wish)

O RACK MERCHANDISING l
O SWAF MEETS O FUND RAISING
O PARTY PLANS [ WAGON joeeING I
{1 SUB-WHOLESALING i
O MAIL ORDER [ CATALOG SALES I
O BUSINESS GIFTS [ PREMIUMS

12 more exciting ways to
go inte BUSINESS FOR YOURSELF!

l We provide complete siep- (even drop shiplh. We prs-

bv-atep murh.etmu plang  vide all the promational
for all 21 business pro- material you need,
grams. We provide mose  including 3 different
than 2500 vtems of ratalogs, lotters, nds,
hewvy-demand merchan-  basiness kits, ote. Every:
dise nt below wholesale thing vou nesd 1o start
prices for immediaie you in husiness and keep
delivery in nll guantities  you going!

SEMD FOR FREE INFORMATION!
Dhigevver how you can get started

I ull rii in o profitable mew Tull-time busi-

| ness o - rewsrding purt-fime career

IM SPECIALTY MERCHANDISE CORP. i
6061 De Soto Ave., Dept, 308-28
WDodland Hills, CA 91365

HIIIIB 1'd like 1o Srow more bt voar no-risk I

low vl g iranLeed Bisiness jelan

IME Name

1

o |

IH I Addrens l
ail .

III II' State 2 = Zip
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POWER-FEED

PLANER/ MOLDER
JOINTER

Thie first attordable shop \
of iis king!

PLAMER
FACTS

Now turn low cost rough K & PROFITS

lumbes wile valuable finished

stock loe grandipiher clocks.

hamdture, house-irim, pichune

Irames sell 1o oihers  Muolds all
popudar patterns & cuslom designs |
Pianes and joints withowd change-awer
Loms compleie  ready fo use

30-DAY FREE TRIAL' EASY TERMS. |

FREE
- - - INFTHMATHIN ‘A

1 CALL TOLL-FREE ‘rlﬂl.'ﬁ}lﬂ-?lll I:Ipl:r 542
in Cailt, 1-B00-852.7777, Oper. 642
o WRITE 10
WODDMASTER TOOLS. INC.
¥ 7849 Terrace, Dept. PP21, Kansas City, MO 64108
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/" The “Gelding” Lock Blade \

5 Lengih Overall - 3" Clogad

* Hand-
made "
laatures —
= Surgical Sleel Blade izlu - "

* Brass Lined Bloded W24
* Brass Bolsters Add 50¢ Post. & Handl
Black Balt Case Availabie §1.00 ea
Just The Rughi Siee For Cufting Or Dressing
and Small Game.
Money Back Guaranteed If Noi Fully Satsted’

WESTBURY SALES CO. DEPT. G-4-PM
\_;ra Mapie Avenus, Westbury, New York 11580
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ENGINE HOIST
{Continued from page 170)

is determined, the upper plate can be
turned over and marked for the mount-
ing of the casters.

Our casters were placed with their
centers 7 in. from the outside of the
plate and 4 in. in from the rear. Since
they are the ones which will steer the
unit and need to tum, place them so
they will not bind against the lataral or
leg support. There must be a minimum

caster height of 6 in.; otherwise the
hoist will bottorn when negotiating
garage or driveway bumnps.

Mext, using a square, attach the lat-
eral leg supports to the overturned
upper plate with clamps and spot-weld
them. Stop occasionally to check for
squareness. Take into account any cut-
ting errors.

Once the base has been spot-welded
together (with the exception of the low-
er plate), finish the welds by extending
them 2% to 3 in. long. The lower base

STATIOMARY
CASTER
PLATE WELDED OMN THREE HDES

Front casters are stationary and bolted to
the plate. The latter is welded to the top
of the leg on all three sides.

COTTER PIN

LEG SUPPORT

REAR

Fix the rear casters with their centers 7
in. from the putside of the plate and 4 in.
from the rear. Check for binding.

A ¥-in. hole is drilled 1 in. from the top of

sach hinge piate. Hinge plates must
extend at least 4 in. from top of mast.

Upper fack support consists of two pieces
of angle iron. After welding them, drill
Ja-in. hole and weld assembly to boom.

|

Dirill & %s-in. hole into the hook mount and
hold the hook with a '%-13 bolt. When fas-
tening out, use locking compound on nut.

Lower jack mount is fixed 29 in, from the
top of the mast. The mount support can
be any piece of scrap steel plate.

POPULAR MECHARNICS = AFRIL 1983



plate should now be welded into place.

The mast support is placed inside its
hole and slanted back for a rearward
measurad angle or 73° from the hor-
zontal plane or 17° from the vertical.
Make sure the support is bottomed on
to the lower plate and weld the mast
support’'s leading edge to the lower
plate. Then, from the top, weld its
entire perimeter to the upper plate.

Next, mark the front caster plates to
be drilled for the casters. Using the
caster as the template, position it as far
outside as possible since the caster will
be sharing the plate with the hoist leg.
Then weld the caster plates on three
sides to the top of the leg, and install
the casters using %ie-1B nuts and
baolts.

Now move along to the boom hinge
plates, lower jack-mounting bracket
and upper jack-mounting point. Using a
"&-in. hole saw, drill a hole 1 in. from
the end of the lower mounting bracket
through both walls (see jack detail).
The boom hinge plates receive a hole
1% in. from the top and the upper jack-
mounting bracket's holes are centered
on the bracket. The lower jack bracket
is walded 29 in. from the top. The sup-
port bracket is welded directly below it.
The boom hinge plates are placed on
either side, extending 4 in. beyond the
top and welded on three sides.

The upper jack-mounting bracket is
made up of two angle-iron plates
welded together to make a U-bracket.
Since this causes one side to be v in.
higher, take it into consideration when
drilling “&-in. dowel holes. The bracket
is first welded together, then welded on
to the boom. Its center is 18 in. from
the rear of the boom. The boom
receives two more modifications: First,
dnll a centered &-in. hole 1% in. from
the rear of the boom. Second, prepare
the hook mount. It's drilled with a %&-in.
drill kit through both walls. Then weld
it to the end of the boom with a ¥&-13
bolt and nut to hold a hook with an eye-
let in place.

Afier the dowels are drilled %5 in.
from each end to accept the cotter pins,
the mast can be installed into the mast
support. The boom is installed into the
hinge on the mast and fixed with the
dowel flanked by a washer on each side
locked in with the cotter pins. Install
the jack using the two remaining dow-
els, again placing a washer and a cotter
pin on 8ach end.

Degrease the completed hoist, apply
a base coat of Plasti-Kote primer and
then add two coats of Plasti-Kote top
coat. If you are unable to find Plasti-
Kote at a local dealer, contact the firm
directly at 1000 Lake Road, Medina,
Ohio 44258.

MATERIALS LIST—ENGINE HOIST

84" stoml tubing (mas)*
B steal tubing (legs)®
Vi 16" steal tubing (leg
mm,n
6%" steel plate (front caster
lates)**
16 = 35" steal plate (upper plata)**
B = 35" sweel plate (lower plate)**
2% = 4% x 217 stoal tubing (mast
'uppo'.“il
2 1 % 2 = 28" steal tubing (front and
rear lateral suppors)®®
1 1% x 2 ® 24" mesl tubing (hook
mioun)*
3 = T meel plate (boom hinge
Plates)®
2 x 2 % 2%" angle iron (upper
jack-mounting point)
1'% = 214" steal tubing (lower jack-
mounting pointl*
2 % 4" stenl plate (lower jack-
mounting point suppart)*
Y -dim. = 3" round steel rod pivot
6" high sationary castors
6" high swivel casters
24" Blackhawk hydraulic |sck
43" = 2% ® 3", VW "hole-size
hook
V2" washers
" washars
2" cotter pins
14°-13 bolt 2%4" long, and nut
e X 34" x 18 button Allen-head
scriows and nuts
16 e lock washers

LR
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*%4" wall thickness **}1¢" wall thickness

Farms 1, 2 and 3 come preassembled with the Black-
hawik hydraulie jack unit: thus, they're not listed in
our materials lis and no assembly instructions are
givan. The jack is avallable from Metro Hydraulic Tack
Co. of N.J., 52 Elm 5t.. Newark, NJ. 07105—tsale-
phona (201) 586-4681. Whan ordaring, use part No.
S60-D0003-109, It's $158.50.

MAKE EXTRA $$$ EVERY DAY!
Get into the big, year-round

EXTRA MONEY BUSINESS
that's EASY to learn—-EASY to do-

and EASY ON YOU!

Be a LOCKSMITH!

You Can Make Up to $12.50 an Hour

—even while learning! Train FAST at Home!
MNever before have money-making opportunities been so
great for qualified Locksmiths. Now lucrative regular lock
and key business has multiplied a thousandfold as millions
seek more protection against zooming crime. Yet there's
only one Locksmith for every 17,000 people!

Start Collecting CASH PROFITS Right Away
You're "in business" ready to earn $5 to $12.50 an hour
a few days after you begin Foley-Belsaw's shortcut
training. Take advantage of today's unprecedented op-
portunities in locksmithing for vyear - round EXTRA
INCOME in spare time — or fulltime in a high-profit

it So can YOU! All tools plus professional Key Machine
given you with course. These plus practice materials
and equipment, plus simple, illustrated lessons, plus ex-
pert supervision, plus business-building guidance will
enable you to KEEP THE MONEY COMING IN! Ideal
for retirement — good jobs, too.

SEND FOR EXCITING FACTS — Mo Obligation
Discover what's in Locksmithing for you — how Foley-Belsaw's
master-lmksmim—ﬁprwed training can give you the skill you
can depend on to EARN MORE — ENJOY LIFE MORE. Just fill

in and mail the coupon below to receive full information by re-
turn mail. Do it TODAY!

business of your own. Hundreds we've trained have done FOLE¥BELSAW INSTITUTE, 10189 Field Bidg.,Kansas City,Mo 64111

THIS PRO
KEY MACHINE -
YOURS TO KEEP : .'

-f [y 5
can add $25 to g
$40 a week to your :

income...and it

MAIL THIS COUPON —ND SALESMAN WILL CALL

FOLEY-BELSAW INSTITUTE, 10188 Field Bldg.

Karsas Gl issou, G411 “« &
=] “Heys 10 Four Fu-
ture'” on haw Poley-Beslssw con guickly train me B0 MakE MoNey 0 LoSkemith-

I

I Fispse send me res of Dosl of FOur oy

i ing snd how & tools and Key Machins are given me o sep,
|

won't cost you a cent Mame

with your training! Address

ALL TOOLS, MATERIALS AND PRACTICE ing aimost | - ciny state zip
EQUIPMENT COME TO YOU WITH YOUR COURSE. e e i e e e —_
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LONG LUVE THE HMMWV
{Continued from page 91)

will be quickly convertible to three dif-
ferent configurations—weapons carri-
er, utility vehicle and field ambulance.
Within these categories, still more vari-
ations are possible. Three ambulance
versions will carry from four to eight
litter patients and in their smaller
modes will be readily transportable by
helicopter (as will most of the combat-
suppart configurations).

In its utility role, the Humvee will
haul troops, cargo and communications
gear, carry out front-line reconnais-
sance patrols, function as a mobile com-
mand post and—Ilike its predecessor—
may occasionally serve as a refuge for
certain extracurricular Gl activities in-
volving the opposite sex.

Deadly firepower

As an attack vehicle, the Humvee
will carry a potent mix of weapons
ranging from machine guns and gre-
nade launchers to the deadly TOW anti-
tank missile. A clever pop-up gun turret
and ballistic-resistant armored shell
provide crew protection in combat,
allowing it to pursue an enemy far more
aggressively than the exposed, open-
top jeep ever could. It can even mount
the Hellfire missile, an advanced,
laser-guided antitank weapon, normal-
ly air-launched from helicopter gun-
ships, that actually has more range and
striking power than the TOW missile
system.

The Humvee is so versatile, in fact,
that it will eventually replace not only
the jeep, but also the z-ton M274 Mule
and the big six-wheel-drive, 1%-ton
M561 Gama Goat, both, like the jeep,
‘waell past their prime. The Humves will
thus take over the roles of three tactical
vehicles ranging in capacity all the way
from 4 to 1% tons. The result will be
standardization of parts, reduced main-
tenance costs, easier battlefield service,
and greater operational availability.

Thma—wa? cumpeﬁtion

To obtain competitive bids for the
Humvee, the Army's Tank-Automotive
Command (TACOM)] selected three
prominent manufacturers of military
equipment—AMC's AM General Div,,
maker of both Army jeeps and Ameri-
can Motors’ commercial Jeep; Teledyne
Continental Motors: and General Dy-
namics, which recently acquired
Chrysler Corp.'s prestigious Chrysler
Defense Div. Each of the three came up
with its own version of the Humvee and
submitted 11 prototypes to TACOM for
testing and evaluation early last year,

To the victor will go a lucrative con-
tract for the production of as many as
50,000 Humwees over the next five
years, with a potential of many thou-
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sands more well into the next decade.
By the time you read this, the winner
should be known, or soon will be. AM
General, incidentally, has already
coined a name for its entry—it's the
Hummer, an eminently more appealing
moniker than either Humwvee or the
unpronounceable HMMWWV,

Sdff Army requirements
Whichever is chosen, all three entries
will be basically similar in many
respects in order to meet stiff require-
ments established by the Army. In
addition to the capabilities already not-
ed, the new jeep of the future must
accelerate from zero to 30 mphin6to 8
seconds, maintain a top speed of 60
mph on the highway and 40 mph off-
road, climb a B0-percent (54°) grade,
operate on a 40-percent side slope
without slipping or tipping, and have a
cruising range of 300 miles. It must be

able to climb over obstacles 18 to 22
inches high and ford streams up to 30
inches deap (B0 inches deep with an
added engine-breather kit).

Automatic transmission

Unlike the jeep, its successor will
have a diesel engine and—of all
things—an automatic transmission.
The latter is not for luxury. The Army's
reasoning: Most of today's teen-agers
have learned to drive in cars with auto-
matic transmissions. An automatic-
shift Humvee will thus be more familiar
and easier to handle, while also saving
expensive repairs on certain-to-be-
abused manual gearshifts and
clutches.

While the jeep depended solely on its
agility for survival, the Humvee specs
call for ballistic protection from 16-
grain fragments traveling at 1,400 ft./
sec.—enough to stop some small arms

The Legendary Jeep: A Hard Act To Follow

jeep came into be-
ing in 1940, born of a
need for 8 new breed of
mechanized packhorse that
could carry men and mes-
sages to the front lines
with spead and agility and
not necessarily with the
benefit of reads. The mo-
torcycles of WWI, with
their quaint little sidecars,
had proven woefully inade-
quate in the mud, sand,
snow and shell holes. that
wars are inevitably fought
in. It was time for some-
thing better.
As in the currant com pe-

tition for the new Humvee,
there were three contend-
ors for the jeep title—Ford,
American Bantam and Willys-Overland.
The Ford and Bantam entries were judged
underpowered and Willys emerged the
wctor (though Ford was given a con-
tract to share the production and some
Bantam wehicles were also used).

Officially, the jeep was a command/
reconnaissance car, but in practice it
became whatever an enterprising dog-
face could make it. It mounted machine
guns, chased tanks with bazookas, fer-
ried troops into battle and the wounded
back out, and was occasionally pressed
into service 1o forage for beer and friend-
ly Frauleins,

Although primitive, even by the stan-
dards of its own day, it had a 60-hp, four-
cylinder engine, four-wheel drive with
synchromesh transmission, high ground
clearance and a bone-jarring but virtual-
Iy unbreakable suspension—a combina-
tion that managed to get it most of the
places it had to go.

An incredible number of the scrappy
little 4 *4s—more than 600.000—were
produced during World War 11. They saw

A jeep under fire in North Africa sardy in WWIL

action in every theater, from the desert
sands of North Africa and the quagmires
of Europe to the frozen wastes of Russia
and the steamy jungles of Pacific atolls,
ultimately jerking and jouncing their
way into the hearts of Gls throughout the
world.

The origin of the jeep name is still dis-
puted. Some say it came from a comic
strip character called Eugene the Jeep, a
creature endowed with aextraordinary
powers. Both Willys and Bantam insisted
they coined it, and Willys later comman-
deered it as a proprietary trade name,
spelling it with a capital J. The Army,
however, not one o0 ba caught in the
crossfire of public controversy, has diplo-
matically maintained that “jeep” is
merely the natural spoken sound for the
acronym GP, standing for general-pur-
pose vehicle.

However it got its name, the immortal
jeep has been a cherished American leg-
end for more than 40 years. For the
fledgling Humves, it will be a hard act to
follow.—S5.G.
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fire and shrapnal. The Humveas will also
have an explosion-proof fuel tank and
so-called “run-flat” tires designed to
provide emergency support even when
ruptured.

Despite their enforced similarity, the
competing Humvees do differ in some
significant and surprising ways. Gener-
al Dynamics, for instance, is pinning its
hopes on an air-cooled diesel, while the
other two use liquid cooling. GD's argu-
ment: 30 to 40 percent of all engine-
related breakdowns in combat are
causad by failures in the complex
plumbing of a liquid-cooling system.
An air-cooled engine, GD claims, would
be free of such problems and would
operate in temperature sxtremes from
desert heat to arctic cold without sup-
plementary equipment.

The powerplants

The General Dynamics diesel is a
160-hp, 400-cu.-in. Deutz VB8, a Ger-
man design made in Canada. AM Gen-
eral’s Hummer uses a 130-hp, 378-cu.-
in. V8 diesal from Chevrolet, while
Teledyne has adopted International
Harvester's 170-hp, 420-cu.-in. VB die-
sel.

All three transmissions are stock
three-speed automatics with dual-
range transfer cases, with one notable
difference: Both AM General and Gen-

eral Dynamics have full-time four-
wheel drive, while Teledyne's is selec-
tiva. The two-wheal-drive option,
claims Teledyne, improves gas mileage
and reduces drive-train wear on good
road surfaces where 4wd is not needed.
All three manufacturers offer power
steering and braking.

The high/low problem

While high ground clearance and a
low silhouette are both major needs in
an off-road combat vehicle, the two
obviously work against each other:
How do you design a vehicle that's both
high and low at the same time? AM
General attacks the problem in a novel
way. The wheels on its Hummer are
driven at the rim rather than the hub. A
ring gear around the rim engages a
pinion gear on the axle at the top of the
wheel. This means that the axle is 4
inches above the wheel hub, which pro-
vides both high ground clearance—a
full 16 inches—and low overall height.
The Hummer also has independent
coil-spring suspension all around.

Both General Dynamics and Tele-
dyne favor a more conventional layout,
contending that the reliability of a prowv-
en drive arrangement outweighs the
advantages gained through the use of
an unorthodox approach. General Dy-
namics has independent coil-spring

suspension in front, but a solid rear
axle, maintaining that high ground
clearance between axles is more impor-
tant than clearance between opposing
wheals,

Teledyne has independent suspen-
sion on all four wheels, controlled by a
unique variable-rate torsion-bar system
that's designed to provide a soft ride
under light loads and a stiffer, more
stable ride under heavy loads. Al-
though the manufacturers arrive at it in
different ways, all three contenders
meet the Army's maximum height
allowance of 69 inches, which is 2
inches less than the classic jeep’s pro-
file.

More for the money

Whoever builds it, the new Humvesa
will cost an estimated $27,000 per
copy—not an exorbitamt price when
you consider all the things it can do
compared to its far more primitive pre-
decessor. (Just to replicate the current
jeep as it stands would cost a hefty
$15,000 per copy.)

While the Humvee may never have
an opportunity to match the fame
and glory of the immortal World War
11 jesp, if the vehicle is half as durabla
and half as wall-loved, it could turn
out to be a bargain at almost any
price. Lo

If he wants to give his lawn the same
professional touch he gives his golf
course, he probably uses a Jacobsen®
Super Bagger™ power mower.

he Super Bagger's high-vacuum
action stands up uncut grass for a

close, even cut that's adjustable to with-
in fractions of an inch. The new profes-
sional-style Command Controi™ System
puts all the operating controls on the
handle for convenient fingertip access.
The super-large 3-bushel rear catcher
is Zipperless for quick, easy emptying.
And, like all Jacobsen walk-behind
mowers, it complies with latest CPSC
safety standards.

The Jacobsen Super Bagger. The
power mower for perfectionists who
want to mow like a pro,

NOBODY DOES THE JOB
AROUND THE HOME OR FARM LIKE
HOMELITE/JACOBSEN.

w

rcsimivkts Divrdean of Taairon i



DRIVING FORDS
{Continued from page 97)

add a central console with additional
storage. A larger optional console adds
a covered bin and a graphic warning
module—or the gauges (unfortunataly,
you can‘t have both).

The base bucket seats, which are
otherwise fairly nice in both shape and
appearance, don't recline; the optional
highline seats are excellent, and they
do.
Exclusive to the Tempo/Topaz is a
new 2.3-liter, pushrod, four-cylinder
engine—a distant relative of Ford's
3.3-liter Six (same bore centers), but no
relation to the overhead-cam 2.3 that's
been around for years. It's short and
compact for transverse mounting and
about as conventional as a carpenter’'s
claw hammer below the head gasket.
The block and head are iron, but the
intake manifold, water pump and front

Ford's Bronco I will go against Chevy's
mini-Blazer. It'll be available in 4x4,

covar are aluminum. The most innova-
tive uses of lightweight material, how-
ever, are a die-cast aluminum oilpan
and an aluminum radiator with plastic
end caps.

What engine trickery exists is pri-
marily in cylinder-head and combus-
tion-chamber design, plus state-of-the-
art electronic control. Using techniques
adapted from their PROCO (Pro-
grammed Combustion) research work
of a few years back, Ford's engine engi-
neers have come up with special intake
valve shrouds to impart swirl to the
fuel/air charge as it enters the chamber.
This swirling motion (around a central-
ly located sparkplug) continues through
the compression and ignition stages,
creating a highly efficient fast-burn
condition without detonation at the rel-
atively high compression ratio of 9.0 to
1. The bottom line is impressive econo-
my with respectable performance, the
latter coming more from a hefty 125 ft.-
1b. of torque at 2,700 rpm than from the
engine’'s mediocre 90 hp at 4,700.

With their standard four-speed man-
ual “FS" (Fuel Saver} transaxle, the
Tempo and Topaz are EPA rated at an
estimated 28 mpyg city and 43 highway.
The optional close-ratio five-speed de-
livers 26/41 mpg EPA economy, and
the available three-speed automatic
gives 25/35 (preliminary estimates),

17&

Toyo Kogyo of Japan to a Ford design—
has excellent shift feal and quality. It
does need a stronger detent or a lift
ring to avoid your getting into the
reverse slot by mistake when looking
for first or downshifting to second in a
hurry.

Control of the engine, sensing of its
operating parameters and built-in ser-
vice diagnostics are all handled by
Ford's most powerful car computer yet,
EEC IV. This fourth-generation elec-
tronic engine control does everything
from sniff oxygen comtent in the
axhaust (to maintain the proper fuel-air
mixture at the electronically controlled
two-barrel carburetor) to adjust idle
speed according to accessory load and
compensate for friction changes and
wear as the engine ages. It also stores
any malfunction in the memory for later
diagnosis by a technician.

Front suspension is a fairly standard
MacPherson strut arrangement with
the spring axis offset from the strut
shocks for reduced friction. A stabilizer
bar is standard; the "scrub™ radius is
negative for braking and steering sta-
bility on uneven-traction surfaces, and
a combination of unequal-length steer-
ing arms, increased left-wheel camber
and a special torque tube in the right-
side driveshaft eliminates most of the
usual fwd torque steer.

Rear suspension is fully indepen-
dent, also with MacPherson struts, with
each strut located by two parallel trans-
verse arms and a fore-aft tie rod. This
systemn is new for Ford in this country,
and it works exceedingly well, minimiz-
ing geometry changes for excellent
handling while sponging up road
shocks and bumps through specially
designed bushings.

The dual-circuit brake system is split
diagonally—one (low-drag) front disc
and the opposite rear drum will operate

if one circuit fails—and the quick-fill
master cylinder gives fast response.
Steering is rack-and-pinion, with op-
tional power assist. The parking brake
lever is tunnel-mounted and uses a low-
friction, self-cleaning cable. Tires are
all-season, low-rolling-resistance, steel-
belted radials individually indexed to
their wheels for optimum balance,
The unitized body is rust-protected,
and even the car's door hinges and
weather stripping are specially designed
for a “luxury-car quality door-closing
sound.” Among the more imteresting
options are an antitheft alarm systam,
remote-control rear quarter windows,
power-adjusted outside mirrors, a Class
I (light-duty) towing package and
a “TR" handling package with Miche-
lin TRX tires on cast-aluminum wheels.
In other words, Ford's Tempo/Topaz
designers, engineers and planners
have done their homework well. Unlike
the smaller Escort/Lynx series, which
have matured and improved tremen-
dously since their somewhat disap-
pointing °B1 intreduction (and with
which they share only a few compo-
nents and some interior sheet metal),
the Tempo and Topaz seem correct and
complete right out of the box.

Report: Driving The Ewopean Ford
Sierra, page 81), they're more than
competent enough to deal with the
American market competition. They
deliver respectable performance with
excellent economy, room and comfort
for their size. With all that, plus hand-
some looks and prices expected to start

well below $7,000, they can't lose.
T-Bird Turbo Coupe

While the ‘B4 Tempo and Topaz are
handsome but practical, Ford's new

The rear suspansion for the Tempo/Topaz is located laterally by parallel ransverse
The fve-speed, incidentally—built by lnks and longitudinally by strut rods. This kind of a setup is called Quadralink.
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Thunderbird Turbo Coupe is pure driv-
ing excitement.

First, the Turbo Coupe is motivated
vary smartly (about nine seconds 0-60)
by a 145-hp, turbocharged, fuel-
injected, 2.3-liter Four bolted to the
same close-ratioc Borg Wamer five-
speed that sits behind the Mustang/
Capri 5.0-liter HO V8.

Second, the car is supported by a
specially tuned performance version of
the T-Bird/Cougar gas-shock suspen-
sion, complete with a 15 to 1 fast-ratio
power steering gear, standard rear
sway bar, Traction-Lok differential and
twin horizontal dampers to control rear
axle movement during acceleration,
braking, cornering and transitional ma-
NEUVers.

On the outside, it's identified by
blacked-out headlamp bezels, twin re-
cessed fog lamps, P205/7T0HR14 Good-
year Eagle blackwall tires on special
“Swiss cheese” aluminum wheels and
wide, black side moldings that mate
with matching bumper rub strips to
completely encircle the body. Inside are
contoured, articulated bucket seats
with five different manual adjustments
including a Toyota-like inflatable lum-
bar support. Dual electric remote-con-
trol mirrors, a leather-wrapped sport
steering wheel and a digital electronic
clock are standard,

Only the Thunderbird's pedestrian
instrument panel will disappoint the
serious driver at which this automobile
is aimed: it's brush-finished black (not
wood grain, thankfully) in the Turbo
Coupe but has no provision for
gauges,

There is a tachometer, but every-
thing else a driver would like to know
about the sophisticated engine's sta-

The top-of-the-line XLS Bronco II comes
with huge tires and some flashy visuals.

tus—including turbo boost—is han-
dled by idiot lights.

That one complaint aside, driving the
Turbo Coupe is a rewelation. Forget
avarything you ever heard about the
noisy, shaky, limp-wristed Turbo 2.3
that found its way into a handful of
Mustangs and Capris a few years ago.
This one uses the same basic overhead-
cam Four as a starting point, but the
similarity ends there. It's a blow-

through system, boosted before the
throttle to minimize lag, with multiport
injection and EEC IV sensing and con-
trol, and it flat flies!

Because it's considerably lighter than
a V8, the turbo engine puts less weight
on the front wheels, reducing under-
steer and making the Turbo Coupe the
best-handling Ford product we've driv-
en in many, many years. For those who
care, the Turbo Coupe is EPA rated at
an estimated 21 mpg city, 33 highway
and the car seems a performance bar-
gain at $11,780. And the Turbo
Coupe's very impressive high-tech en-
gine will also be available in Turbo
Mustangs and Capris.

Bronco 11

Equally impressive in its own way is
the new Ranger-based Bronco I, which
features optional automatic-locking
4wd hubs, standard V8 power (with
EEC IV) and a choice of five-speed
manual or three-speed automatic trans-
¥mnission.

The Bronco II is broad-shouldered,
hairy-chested handsome, rides and
handles surprisingly well and slogs
through mud and snow like a pro. In
other words, it's fully competitive with
Chevy's 5-10 Blazer and GMC's 5-15
Jimmy—as the compact truck wars get
hotter still. |

-

are little more than lawn mowers
with seats

It's amazing how many rding mowers

T0 HOMELITE/JACOBSEN:
RMX RIDER WONT

Responsive
T rack and pinion

& steering.
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The lacobsen® RMX™ Riding Mower,
on the other hand, 15 a heavy-duty
mowing machine, engineered for years
and years of trouble-free service. With
advanced design features that are
inexcusably absent on other riders—
easy-to-use features that help you get
the big jobs done ina hurry, and
in comfort.

Like the unigue optional rear catcher
that supports any standard round trash
can, so clippings can be conveniently
discharged directly into your trash can
liner. And the innovative through-the-
deck discharge system that even picks
up pine needles and feaves,

Compare the RMX with other riding
mowers on the market. In fact, test
drive it! You'll see why it's earnad its rep-
utation as the most machine for

Guick, effortiess
fingertip deck height
adjustment.

the maoneay,
NOBODY DOES THE JOB
AROUND THE HOME OR FARM LIKE
ﬂptiqn_ai_rear_q;-lglg-_r HOMELITE/JACOBSEN.
—supports standand /
trash can. I & o \_PACE COMMAND 1IN |
e : 4 drive control - ACOBESEN
L for simple “no Rapds”

High vacuum through-the. deck shifting. HOMEUTE T
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DRIVING MERCEDES, BMW
{Continued from page 105}

of this car. The European engine has
been very responsive to the throttle in
all your tests, revving smoothly to the
redline and feeling like it's producing
more than its 80 rated hp in fuel-
injected trim. Even the carbureted ver-
sion has performed well. You've al-
ready pushed a 190E to a top speed of
200 km/ (124 mph) on a closed-off
stretch of test road and the engine felt
ready to do it again and again. It was

Interior of 180 is characteristically M-B
and is reomy despite interfor downsizing.

just as at home cruising at 55 mph.

There's no question that buyers will
like the handling and road feel. Daim-
ler-Benz engineers examined 70 differ-
ent rear-suspension systems before
they decided to design their own. This
new system gives the 190 ride and han-
dling as good as or better than any oth-
er Mercedes. And that's saying some-
thing. The suspension has five links to
control wheel movement, along with
coil springs, gas-pressurized tubular
shock absorbers and an antirall stabiliz-
er bar. Unlike other independent rear
suspensions, this five-link setup will
not tos in or out when loadings change
abruptly, which is what causes the phe-
nomenon known as trailing-throttle
oversteer. [n layman’s terms, it means
the rear spins around on you if you sud-
denly lift off the gas in a tum.

Safe and unflappable

¥ou've already tried to flap the 190
on all kinds of country roads—flat,
bumpy, turns with bumps, hills, pot-
holed and chucked dirt paths. It has
remained unflappable. In fact, because
of its inherent stability, this could be
one of the safest cars ever built. You
can do really stupid things in this car
and not hurt yourself. The car's han-
dling is so good that you don't have to
be a good driver to lock like one. Of
course, if you are a good driver, you can
use this car to its limits—and yours—

178

and really have a good time. In the
avent that you go too far and exceed the
car's—or your—limits, it's nice to
know that the 190 is cne of the most
crashworthy cars ever buik. The struc-
ture of the car is designed from the
ground up to deform in a controlled
way, thereby managing the kinetic
energy of a crash in a manner least
harmful to passengers.

In addition to the handling capability
built into the suspension, Daimler-Banz
anginears also dialed in antidive and
antisquat geometry. Combined with a
fairly conventional modified MacPher-
son strut front suspension (with the
spring mounted on the control arm), the
180 gives its passengers an incredibly
smooth, big-Mercedes ride.

Backing up the engine is a plethora of
transmission selections—a four-speed
stick, five-speed stick and a really trick
two-moda, four-speed automatic. Inthe
S-mode, the transmission allows you to
make full use of power reserves and
shifts through all four gears in a con-
ventional manner. In the E-mode, the
transmission starts in second rather
than first on rollaway, and the upshifts
are made at lower speeds. This gives
more economical operation and is really
handy on slippery roads. Out of charac-
ter, though, is the fact that of the four
stick shift cars you've driven, all four
have had loose, sloppy shift linkages.

Stearing is conventional Mercedes-
Benz, meaning manual recirculating
ball with power assist optional. It's
curious that a leading-edge technology
company like Daimler-Banz should still
use a steering systern considered
archaic in many circles. Yet, their engi-
neers claim it's simply better than a
rack-and-pinion system.

New suspension design has cured BMW
of most of its trailing-throttle overstoar.
Spoilar is only on European modals.

Standard tire 15 a 175/70H14 on a
5x14 wheel. Brakes are powar-
assisted discs at all four corners. In
Europe, the excellent antiskid ABS
brake system is optional. Too bad they
don't offer it on U.S. versions. Still, the
standard four-wheel disc system is as
good as you'll find.

You wonder why Daimler-Benz engi-
neears didn't go to front-wheel drive on
their small sedan. The engineers have
told you the previous evening that there
were several reasons. When the steer-

ing and driving wheels are separate,
it's sasier to tuné suspension compo-
nents. And ride and handling were
ameong the prime considerations in the
development of this car. It's also easier
to fit different engines into a rear-
wheel-drive package, and this car will
be fitted with several different engines
in different parts of the world. Addi-
tionally, they've told you, simply put,
that in this size and weight of car, rear
drive is superior. And who will argue
with a Daimler-Benz engineer?

Significant differences
Yes, this new Mercedes-Benz is dif-
ferent. And the biggest difference of all
is that it's small. Not cheap. Just small.
The executives you've met with here in
Spain have made it very clear that they
had no intention of building a cheap
Mercedes, just a smaller one. So forget
all the rumors about a $10,000 Mer-
cedes. It just ain't gonna happen.
What has happened is that the engi-
neers at Daimler-Benz recognized that
the forces of conservation had to affect
even the mighty three-pointed star and
its customers. And so they took their
customary seven years and developed a
fine, small automobile. At a price.
Externally, the car bears a strong
resemblance to the newer 5-class Mer-
cedes sedans. The same attention to
asrodynamic detail is evident wherever
you look, from the laid-back windshisld
to the partial bellypans covering the
underside of the chassis, to the clipped-
in rear end. In fact, the 190 sports one
of the lowest coefficients of drag ever
recorded for a production sedan—0.33.
Clean aerodynamics helps fuel econo-
my which, naturally, was a consider-
ation in building this car.
Dimensionally, the W201 (its engi-
neering designation) sits on a 105-in.
wheelbase and is just over 174-in. long.
Curb weight is 2,375 pounds. That's 12
in. shorter and about 600 pounds
lighter than the 300D and 22.6 in.
shorter and a whopping 1,000 pounds
lighter than the large S-class sedans.
Yet, the car is a full four-door modal
{only) and the front seats are virtually
the same size as those on larger Mer-
cedes-Benz models. Interior seating
comfort is excellent for four, tight in the
back for five.

Fuel mileage

But you don't buy a car like this for
hauling passengers and freight, so you
don‘t expect room for eight. What you
do expect is high fuel mileage. The
engineers have told you that, in tests,
the European version of the car has
scored between 24 and 27 mpg on the
highway. On the European urban mpg
cycle, the 190 racked up 22.8 mpg.

Like other Mercedes-Benz modals,
the company expects to sell all the 190s
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(220s) they export to the United States.
And like other Mercedes-Benz models,
most of these outrageously priced
$24,000 compacts will be sold to peo-
ple who don't know a thing about the
car's engineering, about its handling,
its stability, its acceleration, or its brak-
ing prowess. And they couldn't care
less. All they know is that they're driv-
ing a Mercedes that costs $24,000.

And right now, you don't care either.
You've got a 100-mile drive ahead of
you from Cadiz on the coast up to Jerez,
The road is flat and smooth and traffic-
frea. You'll be there in an hour.

Wonder what the poor people are
doing today? —Joe Oldham

BMW 318i

Success is tough to handle. Take
BMW, for example. Sixteen years ago,
they invented the sports sedan—a
boxy, inexpensive two-door that could
handily outperform any small sports
car, but carry four passengers and their
luggage all the while. This 2002 estab-
lished a whole new market segment, of
which BMW was the acknowledged
standard of excellence.

The 2002 was followed in turn by the
3204, which was more of the same in a
rounder, softer package. The 320i nev-

er became a cult car like the 2002, but it
did capture an even larger market
share among the upwardly mobile doc-
tor/lawyer/accountant types who had
outgrown their Cutlass Supremes, but
wearen't quite ready for a Mercedes.
BMW sales soared even as other car
companies headed for bankruptcy.

This wonderful success s now
BMW's biggest liability. To be blunt,
the company is scared to tamper with
the formula which has been so good to
them for so long. Which brings us to the
third generation of BMW's small sports
sedan, the 1983 318i. Unless you're a
BMW zealot with foam-flacked lips.
you'll scarcely be able to tell the new
car and the old one apart.

Which, of course, is deliberate on the
part of BMW director Dr. Ing. Rade-
macher. In his view, BMW is much bet-
ter off to keep building conservative,
rear-wheel-drive sedans, rather than
break new ground with a sleekly asro-
dynamic body, advanced front-wheel
drve or state-of-the-art electronics.
There are no fads at BMW.

No alienation

That isnt to say there aren't
improvements. There are no carryover
parts on the new 318i except the basic
engineftransmission. Even though the
body looks nearly identical to the old

3201, every panel is new. Slightly more
rounded contours have reduced asrody-
namic drag to 0.38 Cd, which is not
particularly low for an all-new sedan,
circa 1983. Still, the new body sasily
accomplishes what must have been Dr.
Rademacher's main purpose—not to
alienate the traditional BMW buyer.

Hidden under this blunt box are new
front and rear suspensions. The front
MacFPherson struts look pretty conven-
tional, but they're designed to induce a
slight amount of understeer in hard cor-
nering. This allows an independent
raar suspension with considerably less
camber change than the old one. And
that means, for the first time ever, the
little BMW doesn't try to lift the inside
rear wheel in the midst of a comner. Hal-
lelujah!

Hidden differences
Even a loyal BEMW enthusiast will
have a hard time spotting the interior
differences on the new car. There are
nearly 2 inches more rear legroom, a
little more headroom and elbowroom,
but rear passenger space is still limited.
The front passengers, however, will be
a happy pair. The all-new dash looks
just like the old one, which is to say
there aren't as many gauges as an
enthusiast might desire. But otherwisa,
[Pleage turn to page 180)

With its free blower attachment, the

Homelite® 5T-120 string trimmer can be
quickly converted into a powerful clean-up
tool that blows away grass clippings and
leaves with a big lgo mph wind velocity.
Take the blower attachment off, and the
ST-120 converts back into a rugged string
trimmer featuring automatic string advance,
awide 20-inch cutting swath, and built-in
vibration isolation
to reduce fatigue
What's mare, all
Homelite gasoline-
powered string
trimmers now
come with the only 2-year
warranty in the industry.
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MARINE SURPLUS SALE

NOTICE!!!

SEA & FIELD

BINOCULARS

— (all in original cases) —

50 MILE RANGE-
Only *9a pair

will be offered to the public
starting midnight tonight!
FEATURE SUPER 7 x 50 LENSES—IDEAL FOR NIGHT
VIEWING SO POWERFUL YOU CAN ACTUALLY TELL

TIME ON A CLOCK A FULL MILE AWAY!

tarting midnight tonight, Marine

Surplus Depot will accept orders
directly from the public for 50-MILE-
RANGE SEA & FIELD BINOCULARS!
Each of these precision-ground non-
prismatic LONG-RANGE BINOCU-
LARS are so powerful you can actually
sit in the grandstands and ‘lip-read’ a
quarterback calling signals a whole
football field away! Precision-engi-
neered with haze-resistant lenses,
these rugged, light-weight Sea & Field

I""ﬁH'TH OF FIELD: 5.0 feet fo 50 nownical
mites

»* LENSES: Non-prismanc, full 7= 50,
shatierproal

wRANGE SPECTRUM: 7 = 50 unvde angle
wLENS COVERS: Both water-resistant and
dusi-prool profeciior couers for acular phewer
and lele-power lermes

To avoid disappointment or future re-
gret you must place your order imme-
diately. Should you wish to charge
your order on VISA or MASTERCARD,
give credit card name, number and
expiration date. Enclose this original

Binoculars withstand rough condi-
tions—all sorts of weather. Giant
7 = 50 lenses capture and magnify so
much light—great for nighttime view-
ing. Each super power binoculars fea-
tures 7 x 50 high-impact shatterproof
lenses . . . instant center focusing
. . . custom eye-width adjustment . . .
wide-angle field of vision. Perfect for
sport fans, nature lovers, theatre
goers, boat owners, airplane pilots,
hunters, travellers, etc.

SPECIFICATIONS:

#FOCUS: Fast center rotary

#* CLARITY: Toral spectrum indensity—no
distarfion

# HOUSING: Rusi-proof and Water-resistant
= OFTIC SYSTEM: Refractory based

# COLOR: True color value over entire
spectrum, filtration loss aprox. 0.0

notice and indicate quantities de-
sired. LIMIT: NO MORE THAN 5 PER
ORDER, no exceptions.

Send $9 plus $2 shipping and han-
dling for each pack of SEA & FIELD
BINOCULARS.

MARINE SURPLUS DEPOT Bcrs—s

OPTICS DIVISION
Box 33040, Port Washisgton, NY 11080

DRIVING MERCEDES, BMW

the front seat of a BMW 318i is a sur-
prisingly comfortable place to be.

About this "318i” business. In
Germany, BMW sells the 3-series with
a wide choice of engines, from a 1.6-
liter Four to a 2.3-liter Six, and the
model name reflects the displacement
—316, 318, 320, 323. Amaericans have
always received the 1.8-liter Four, even
though the car was called 320,

All this is about to change. This year,
we'll get the same fuel-injected, 1.8-
liter Four we've always had, now prop-
erly called the 318i. But next year,
Americans will be the beneficiaries of a
new 2.6-liter Six, which will add about
30 hp and bags of torque to the 2,400~
pound BMW.

Worth the wait

Is the Six worth waiting for? Well, it
cuts 0-to-60 times from 12 seconds to
10.5, increases top speed from 99 mph
to 120, preserves the 28-mpg EPA rat-
ing and makes the car a lot more pleas-
ant to drive. The Six is uncannily
smooth, like all BMW Sixes. The Four is
burzy and busy, like most under-two-
liter Fours. Yes, you might say the Six is
waorth waiting for.

¥ou might also want to wait for the
four-door. Indeed. After 16 years of
clambering over the front seats, BMW-
kinder will have their own set of doors
starting in 1984. The four-door is liter-
ally built from the two-door pan, so
there’'s no increase in legroom, but
there is a giant step forward in conve-
nience. Dr. Rademacher expects the
new four-door to capture between 60
and B0 percent of all 3-series sales,
worldwide.

Of course, the Six and the four-door
will cost more. In fact, the 318i will cost
more than the 320i it replaces. Base
price on the four-cylinder, two-door in
the United States will be around
£14,000. Add the normal BMW op-
tions, and you'll be hard-pressed to buy
a 318i for less than $17.000. Add in
another hefty premium for two more
cylinders and two more doors, and
you'll surely be ogling the first $20,000
BMW 3-series.

The bottomn line is that the little BMW
sports sedan has finally grown up, gone
all smooth and refined and expensive
on us, And BMW, for all its conserva-
tive my-goodness-don't-change-any-
thing approach to styling and engineer-
ing, has lost sight of just what it was
that made the 2002 such a success—an
affordable price tag, the assthetics of a
brick and astounding performance.
Luckily, you can still buy a modern-day
BMW 2002. It's called a Volkswagen
GTI, and it costs just $7,995.—Rich
Taylor
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OWNERS REPORT: CAMARO adjusted. I've met other owners who've
{Continued from page 107) had similar problems or worse. Two

have traded off their cars. Chevrolet did
surface, so it leaked when 1 got the their homework on styling and han-
car." dling, but [ fear they've ignored some

An Alabama poultry raiser fumed, other important areas.”

“I've already had three automatic In the odd-but-true category, one
transmissions installed, replaced the owner mentioned that rain water, leak-
starter once, the T-top leaks, and the ing into the induction system through
throttle-body injectors still need to be the cold-air hood scoops, ended up

causing a connecting rod to break when
he tried to start his car. His engine was
exchanged under warranty.

Nearly half of all the Camaro buyers
we gueried had chosen the 305-cu.-in.
VB—the same engine that Chevrolet
supplies for the Trans Am. And as in
our Trans Am Owners Report, a nag-
ging complaint from Camaro owners

(Plsase tumn (o page 182}

SUMMARY OF 1982-83 CHEVROLET CAMARO OWNERS REPORTS*
Total miles driven 1.317 564 Spntlllc'ﬂhu Workmanship Duh'-vhq:him
TAB% Excollent .......... 26.4% Excallant 18.0%
g i o e N B 8 B E
B - . 221 BOUE iy inrsnnvany. ol POOF ................ 10.8
'Dnl.hthlghwtr AR5 . 158 Camfart apinion (fromt seats): Number of vehicles ownad:
Ohy 3 8-liter VG Excellant cewessss BB Thiscaronly ........ 39.2%
Ir vowmn . 18.6 i Good 30.3 Two cars 1.0
By 1 Specific dislikes: Average ... ........ B.2 Thres cars |, . 13.7
Ehun;gams:w“ vies 248 No complainas . 18.4% o i 1.7 Four or more cars 53
l:m[':- . 148 Dixappn.lml.ng]:l‘uﬂ e Camfort opinion (rear seats): Makes of other cars owned
On the highway 18.8 Quality of materials 108 3 e 13% Chavrole . . 34.5%
Wi 78 Goad : Ft 339 Ford . G MW bk 15.2
Knglow choloes: H““““ﬂ“m“? s i Average =es 33.0 OCldsmabille. ... ... 123
Ohv 2 5-liter Four . 11.5% DO e e e 5 25.7 Calllbae ... ..cc0v, 8.0
Ohv 3 8-hter V6 ... .. 188 Hu;fd-n'rm-th-nﬂlmhh?m i Eﬂumm-- ------ ;g
Ohv 5-litar VB . ....... 49,8 Wihast woudd lika? o R TP / .
o rydsusnicd corgre Y B oA i 38.6 distribution of owners
Transmission choioes: Better materials 118 Whae type of troublie? 15-29 yoars ., ..., .. 55.1%
Automatic thres-spesd . 75.1% Mo ehanges . 113 Transmission 25.7% 30-48 years ’ 35.9
Manual four-spesd .. .. 24.9 Bentar fuel milaage B.& Elnctrical BB B-plus sk B.O
Seat shapa'style 5.7 Ol beaiks . . . 7.1 wmh’mw
Why did you chooss this car? Chuteh _ .. 7.1
L BE.O% Adr conditioner 5.7 Yos B4.0%
Hendling ............ 169 How much did you Shiftar ... 5.7 || e et 16.0
......... 11.6 Average $11.383 Dealer repairs satisfactory? Would you buy ancther Camara?
Past axperience .. . .. .. 8.3 Range .., .... §7.000- Yom . ...... 57.1% Yes denbeas THDW
Economy ....... 7.1 16,000 No 429 | e 25.0
Percentages might not equal 100% dus to rounding or insufficient data

—all in one fast operation!
Only Complete Workshop Tool Of its Kind In The World!

From the day it arrives the Planer/Molder/Saw will make
and save you money. With shortages and inflation driv-
ing lumber prices skyhigh, this versatile power tool
quickhy p%fﬂr itself by easily converting low cost
rough lumber into high value finished stock. Make your
own quarter-round, base mold. door and window stop,
casing. tongue-and-groove . .. all popular patterns.
Crther operalors turn out picture rames, fencing, clock
cases, furniture, bee hives, bed slats, surveyor's
stakes . . . all kinds of millwork. Handles fough oak and
walnut as easily as pine using only one small motor, and
s0 simple o operate even beginners can use it

Men and women evarywhere 2re using (his one
low-cast power-feed maching to starl and bufld
YOUR their own new businesses...aad YOU can do fhe
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[ gm TOU CAN.
pira Time

Send TODAY R
inta

Exlialncame
-ﬂ‘_“l-F

Mail Coupon Below
: For Compleie
Defaits!

YOU BET!
READ WHAT DWHERS EAY:

| boughi a batch of wainet in Irnrmt];h.
and afer planing & on the Foley-Belsaw | -
pured | saved enough maney Lo pay lor
two-thirds the cost of the Planer. I realy

muu‘m M—IMIII. S

“Thiz maching pays dor ke making monay
ol of scrap boards. It i@ & veny well Buil
migchine and | confess it is more than | really
expecied bor fue price. It does everything

Does The Foley-Belsaw Pay?

If coupen has been FOLEY-BELSAW CD.
e sl end 9217 FELD BLDG.
cond oddress io. KANSAS CITY, MO, ﬁ“f'l

an—!m m:.
LU Kansas l:.m-. Hn B4111

A YES please sead me the FREE Bookler
you sy 4wl , j i a
gives me compilele facts aboul yowur
Stephen Schuitz — Drangevitle, - mﬁmﬁ&n ;Fru.i.l details o;'mw i
R g o 3 wee Tri iamy
n!r:-'rtg:ﬁl . ﬁ;ﬁ&ﬁm wwn shop, [ undersiand there it No Obligarion
oo 560, 000 in even ... W ihe best and that No Salesman will call.
imvastmen | ever mage
Roder! Sawyer — Aguabury. Oregon Hamae
| recnemimsensd the Foley-Beisaw &s (e mast Ao
el shop tool any craftsman could own .
Wie use one every day in the Woskbench
model shap . .. couldn't get alang without ' ity
" Jay Hedden, Esto - P
(LTI T Y > T ¥ T
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The Tremnon

NO DOWN PAYMENT
BELOW-MARKET FINANCING

I you thought you couldn't afford a home
of your own, think aogain You still can!
Ower 20,000 fomilies just like you haua
built Miles Homes using our step- by-step
instructions. Over 3 exciting do- it- yoursalf
models plus o full selection of optional
matericls — like heating plumbing and
elecirical packages— are available to give
you the home you want of a price you can

afford

=i

Miles Homes - =%

You're Miles ahead
with no down payment.

SEND TODAY FOR
=== MORE DETAILS === 1
Mo money down, below-market financing, low
m.unﬂ:l.l.'j' paymanis. It's not loo good 1o be trus, I
just too good to be passed up
Please send me (check one): I
D FIBB C"Dlnr bmhu]’ﬂ
0 80 page, hull color catalog (Please enclose I
%3 check or money order.)
Mail to: Miles Homes™
4700 Nathen Lone, P.O. Box 9455 I

Mpls., MN 55440
PHONCNUMBER ( l
LT e R A i o i i, PSS et e £ I
T R e e T T P e e I

I STATE

Total Shop is the uilimate home power |
teal. In facl. il's five of the most impor- '
tant power tools in one compact package. |

It's gol everything. A 107 Table Saw,

16%" Drill __P:F_-ss. Hurlz_l::arrfal Boring i N -
Machine, 34" Lathe, and Disc Sander P
City Siate £
==  CALLTODAY e -
to“ fr“ | Charge ta my L1V | IMasier Chasge
.mu E 1 5 5356 1 _.m:. EReCH OF MOney order s Enciosen
‘ 1 . m u m—“# ; Aceound Ma, Eap. Date
I
ehip ard mail coupon for: Fres Informational Kit : Pop. Maech iect Mot Byl

Dept. |
P.O Bax 16287
v Greenville SC 29606
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OWNERS REPORT: CAMARO
(Continued from page 181)

was lower-than-expected fuel mileage.
According to our survey, this five-liter

VB delivers 14.8 mpyg in town and 18.8
on the highway. Compare that with the
EPA's 17/23 mpg cityhighway and
you'll understand the disappointment.

There was a little disappointment,
too, with the V8's performance. This
was by no means universal, because
plenty of people praised this engine's
peppiness. But a few—as always—
want more power. However, it's impor-
tant to balance out the never-ending
lament for lost horses with a growing
satisfaction. This satisfaction was ax-
pressed by a Texas architect:

“As a general statement, the Z-28 is
a good step toward cars of the future. |
sincerely hope Chevrolet doesn't go
backward into a larger-displacement
engine to get more performance at the
cost of fuel economy. Instead of the 350
V8 they've been talking about, I'd like
to see them offer a high-output V6, per-
haps with a turbocharger. High perfor-
mance requires efficiency, and efficien-
cy delivers more mpg."

Only 25 percent of our respondents
had opted for the manual four-speed
gearbox, and an amazing 13.2 percent
told us they would like—and presum-
ably would have bought—a five-speed
if it had besn available. Unfortunataly,
at the time we conducted our survey,
the 1983 Camaros had just come out.
The 1983 modaels offer five-speeds (the
Warner T-5) with all three engines.

Front-seat comfort came in for rave
reviews, with no less than 90 percent
rating that area good to excellent; quite
a high score. An unemployed Tennes-
sean said, 'Comfort in the Z-28's Con-
tour seats is great, and the Extended
Range stereo is even greater. Everyone
compliments the stereo system.”

However, the rear seat received con-
siderably less praise, especially from a
California dispatcher who has an amus-
ing way of referring to children: “The
rear seats are for rug rats only.”

On the whole, praises outweighed
complaints by a wide margin. These
comments pretty well sum up what
Camaro ownars think of their cars:

"“The 1982 Camaros are the sharpest
Chewrolet has offered. I'm proud to own
ona.”"—New York student.

“It's a great head-turning looker,
with fantastic handling and good inside
comfort. Also, it's fun to drive.” —Ken-
tucky store clerk.

And finally, from a California manag-
er, "Show me another $12,500 car
that'll pull .8B36g on the skidpad, that
looks this good, with clean, smooth styl-
ing, fast-enough performance, great
ergonomics, and a good stereo. [ think |
got a deal!” ™
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BUILD OUR TOOLBOX

{Continued from page 111}

comers, then restain where necessary.
After rounding all the edges, install the
eight brass comer caps.

The eight right-angle corner braces
are made from 18-gauge (.040-in.
thick) sheet brass. Cut out the rough
shape of the corner angles with metal
shears or a sahre saw with a matal cut-
ting blade. Then finish-shape each
piece on a grinder or a rotary file
mounted in a drll press. Wear safety
glasses throughout this procedure.

Install hinges with the lid clamped in

position. Pipe clamps with wood blocks
ansure propar alignment.

Cﬁmmmmlimﬂ which are used
to hold the top compartment together.

Next, bend each corner angle around a
¥-in.-dia. rod to conform to the round-
ed box edges. Bore two e-in-dia.
mounting holes in each piece and coun-
tersink for 3%&-in. No. 5 fh screws.

To halp strengthen the luggage-style
carrying handle, steel reinforcement
plates are mounted inside the lid.

A felt liner is glued to the toolbox
interior for both appearance and tool
protection. Use wood glue or contact
cement on hardboard or wood surfaces.
Adhere the felt to metal surfaces with
an appropriate glue, such as Goodyear
Plicbond cement.

A magnetic catch prevents the front
panel from falling open whenever the
lid is raised. Make the catch by gluing a
2-in. length of flexible magnetic strip to
the partition end. Mount a steal strike
plate {an electrical outlet box knock-
out disc) to the front panel directly op-

{Ploase tumn to page 184)
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he anl AC/DC-

Professional results at a do-it-yourself price.

Big brother to tha AC-225-5. Easy
to usa. Easy to afford. The ideal welding
tool for fabricating, maintenance,
farm repair and construction, piping
and hardsurfacing.

Gives you the choice of DC or AC
and runs on single phase 230 volt
power. Great for code quality wealding
with Fleetweld® 5P. Easier walding
in all positions. Low range sta-
bility for thin metal where a
smooth arc is essential. Ideal
for Stainweld® low hydrogen,

gy
hﬁ"'"ﬂq&. I

L'__'-".N...-..---

non-ferrous and many other electrodes.,

Standard features include input plug

and receptacle, electrode holder, work

clamp and cable. Plus a free “"Weldor's
Guide™ with illustrated instruc-
tions and tips to better welding.
| Look for your Lincoln Distrib-
utor In the Yellow Pages under
Welding Equipment. Or write: The
Lincoln Electric Company,
Cleveland, Ohio 44117,
Canada, France and
Australia.

By attaching our Mill Table to your drill press
you can perform facing, slotting, milling and
drilling operations on almost any machinable
material. The Mill Table allows precise positive
movement of any workpiece in two directions
relative to the drill press spindle, just like & full
size milling machine, Adding our Swivel

Viee - s shown mbove - lets you hold amall
or round parts and adds angle machining to
the operations vou can perform.

MILL TABLE - 17" ¥ 5.5 work surface, alumi-
num construction, satin anod-
ized finish, 11" long. travel, 7°
croas travel wt. 10#, $69.95 +
4.00 5&H

| SWIVEL VISE - 3" wide jaws, aluminum con-

gtruction, srtin anodized fin-
ish, wt. 7#, $3885 + 1.3
S&H
END MILLS - Four flute, HS steel, &, 31s & 4"
dia. available, any 3 for
$13.95 PPD.

Satisfaction 100% guaranteed,
larger 1983 catalog.)
Michsgan residents please add 4% saws fax
M.J. LAWRENCE, INC. pggt 204

P.0. Box 1841, Warren, Michigan 48080
313-ToB-3588 WiSA & MASTEACARD ACCEPTED

I%end Tar new

n

e\ GOLDEN OPPORTUNITY

PERFECT MITER

IDEAL GIFT
FOR FATHER
For This Generation. 17
QUANTITY OFFERES posTAGE PR
Selling put Canadian inventory BAIRIALTION

preparing to move to LA
& rmuzst for your lable saw. Guaranteed parisct mitering &
pertec 50° auiing in seconds, every lime.

100°% Satisfaction By Users

Tau owe 0 1o yoursell 1o Iy iL Amateurs getl instant

perfection ¥You will be encouraged 10 da all your own

carpentering and save 585 The PERFECT MITER does i all

for you! Ineradible. bul lreel Avaoid the expensiva

Iradesmen. With the PERFECT MITER you now get perfect

workmanship and your maney goes three times as far
Free brochure available

BAR SIZES

— %" m % (osi ROCKWELL Saws)
= W7o TAR" (Mowi CRAFTSMAMN Saws)
— SC6 W TR0 (Mot SHD‘PS-MITH Saws]
- W N L
— BN XN — WoiR
— FME" & 8 — % As
- 316" " NOTE: All Siesl Bars — 18 Long

- -
NATIONWIDE MANUFACTURING GO, LTD

Due 10 1he many odd sizes made, the PERFECT MITER will ba
sald by mail order. DHer Expares Seplemiber 30, T9E3

- - -

P O Box 457 = Edmonton. Altseria, Canada T5) 261

Please send ___ PERFECT MITERS — §17.25 aach.
Encinged iz my chagua, moady wiar o charge i my:
P . YViza 1 MastenCand

ard Mo:

1
i
]
Mg — 1
Address: - :
1
]
wd

_ Expires

CityrState/ Dip________ = —
Sire of bar requested: L s



BUILD OUR TOOLBOX
(Cantinued from page 183)

posite the magnet. Attach a small felt-
covered wood block to the partition
above the magnet. This will sarve to
act as & stop against which the panel
can close.

Finishing the toolbox

Complete the toolbox with a coat of
Pratt and Lambert satin varnish (No.
R-11) thinned 50 percent with tur-
pentine. Let it dry overnight, then sand

lightly with 220-grit abrasive paper. Re-
move the sanding dust with a brush,
then wipe with a tack cloth. Finally,
brush on a second coat of unthinned
varnish for the final coat. ™

MATERIALS LIST—MASTER CRAFTSMAN'S TOOLBOX

Esy No. Siee and description (use)
A 2 Ve ox B% X 10%° cherry (box end)
B 1 % % 2% X 19" cherry (box front)
C 1 3% x 10% x 20'%" cherry (box
beacle)
D 1 Ve ¥ B% x 20" cherry (box bot-
tom)
E 1 % x 8% x 20%" cherry (lid top)
F 2 W X 1% X 94" charry (Ud and)
G 2 % x 1% x 20%" cherry (id front/
back)
H 1 L4 % B% % 18%" AMC plywood
{compartment botom)
I 1 ¥ x 3% x T3 pine (parition)
4 1 Y x 34 x 3% cherry (edging)
J 2 WX 1% X 18%s" cherry (fromnt
~pane! rails)
K 2 W ¥ 1% % 6% cherry (front panel
wtiles)
L 1 Y ™ 5% x 16%a" cherry plywood
(front pame] insert)
DRAWER A (1 Reqd.)
M 1 Y X 1% x 8% cherry (front)
N 2 Y ¥ 14 = 794" pine (side)
o 1 Y X % % 8%¢” pine (back)
F 1 & X 7% x 8% hardboard (botvom)
DRAWER B (1 Regd.)
M 1 ' x 2% X 9% chwrry (front)
N 2 e x 2% ¥ T54" pine (side)
[s] 1 % x 2% ¥ 8%s" pine (back)

P 1 A X T % 8% hardboard {bottam)
DRAWER C (1 Regd.)
M 1 Le ¥ 1% x 19%e" charmry (front)
N 2 Ve ¥ 1% X 7% pine (side)
o 1 % x 1 x 18%" pine [back)
F 1 L x 7% ® 18%" hardboard (bot-
tom)
DRAWER D (1 Reqgd.)
M 1 Y ® 2% ¥ 189%a" charry (front)
N 2 W x 2V x 7% pine (side)
o 1 % x 2 x 18%" pine (back)
P 1 la x T4 x 181" hardboard (bot-
tam)
DRAWER E (3 Reqgd.)
M 3 W X 1%s = 8% cherry (fromt)
N B e ¥ 1%e ® 7% pine (side)
(o] a L w Vas % 8%" pine (back)
¥ 3 4 x Tl = 8%« hardboard (bot-
tom}
Q 14 Ve %X Y X T maple (draver
slidae)
01 42 %" No, 2 th screws
R B Brass comer caps
5 B Y x 24" 1B-gauge shest brass
[comar angla)
51 18 " Mo. 5 fh serews
T 10 4 "-dia. brass knobs
u 1 BErass locking catch
v 2 Brass catch
L 2  Bumerfly hinge

X 1 5 luggage-type handle

Y 2 4 -dia. X 2%" rod, brass or sveel
{pin}

Zz 2 W-ad X 1° spring

AA 2 Y& x 3 ¥ ' brass (srike plate)

BE 2 ‘'Whod x4 copper (liner)

cC 1 Y x 2" flexible magnetic strip

DD 1 ban ¥ T4 -dis. stesl (strike plate)

EE 1 -Spacer, size as needed

FF 1 34p ¥ 34" x degeh to sult, pina
{stop}

GG 1 %a x 34 falt (pad)

HH 2 a » 34 -dia. stesl (reinforcing
plates)

n 1 7" chain

J1 11 1%" No. 6 fh screws
Misc.: Hide gius, fel, 34" brads, 80 and Z20-grit
sandpapr.

Note: The Woodworkars' Store, 21801 Industrial
Bhwd., Rogers, Minn. 55376, offers a materials pack-
age containing afl the cherry hardwood and
brags hardware itoms needed Lo build the toolbox as
sheramn. Here's what aach package includes:

Lurmbser: All the cherry hardwood (surfaced thres
sides) required to bulld one toalbox, Yae-in.-thick cher-
ry plywood (for front panel], “4-in.-thick charmry ply-
wood (for drawer bottoms), pine edging (for partition
edga).

Hardware: One locking chest latch, two chest latch-
%, sight corner caps, ten Y-in.-dia. brass knobs and
one pair of butterfly hinges, Towal cost: $65.

Does The Sharp-All Pay

YOU BET

$100.00

over 5100.00 a day”

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

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

“My Sharp-All made me

an extra $3,500 last year.

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

DAVID SWANSON — Utica, Michigan

Let FOLEY BELSAW PROVE

You risk nothing by accepting
this offar to see how aasily you

You can do it too! On our

30-DAY FREE TRIAL OFFER

SEND FOR FREE FACTS! our Free Bock tells how to

start a profitable, lifetime

a day William J. Mitchell, Tempe, Arizona
"I have had axcellent resulls with tha Sharp-All . . .
Can’t  youjustcan'tbeatit. .. itis easy to set-up, doesn't
4 take long to change stones, .. all in all, it is no
beat it trouble to work with”
LaVern Heim, Canton, Kansas
- “There's always work in a sharpening business of
$32 1IN your own if you want it... Yesterday, | made
2 Il .00 in two hours."
ours Dave R. Lewls, Hoguiam, Washington
W—— | had dreamed of retiring for years, but was
Wanted atraid to quit my salaried job. | had never used this
type of equipment, but the Sharp-All was real easy
to to keamn, | sharpened 30 blades my first week —
= without advertising at all. Now, for the first time in
Ret:re my life, | can say that | am content.”

Farris Cornelius » Wellington, Texas 79095
No Selling, No Inventory. . . Year Round
Cash Profits and YOU Set The Hours!

can turn your spare time into blg
Cash Profits with your own Com-
plete Sharpening Shop. No sell-
ing... no previous axperiance
needed. Our famous Sharp-All
and show-how instructions sat
you up to make $200, $500, §700a
month CASH sharpening Saws.
Knives, Scissors, Lawnmowers,

cutting edges.
No Obligation .
-]

Shop and Garden Tools. .. all —

. No Salesman Will Call

I T2 FELD BUILDING, KAMSAS GITY, MO
send details of FREE TRIAL OFFER and Free Book “Lifetime Sh‘.lﬂﬂ

home sharpening business,
how we help you grow, how
wa'll finance you.
FIND OUT ALL ABOUTIT
Mo Obligation —
No Salesman will Call
TR FOLES-BELSAW CO.

g/ E0172  FIELD BLDG,
KANEAS CITY, MO, BITY

. N

Address

City.




FROM e e e AN

READERS difference!

MasterShop measures up 1o the
toughest woodworking project
with the accuracy ol cast iron

Vacuum nozzle adapter tables, like those used in in-

dusiry—1o give you resulls you

can be proud of every tima!
1-T4™LA & complete home workshop in one
HIOSE 2 easy 1o handle unit egquips you to
e tackie almaost any job. Converts in -
saconds 1o a powesrful 107 lable ; ] -
(] P saw, 12" disc sander, 16% * dri : MULTITODL
press, 34 ° lathe and horizontal : FOR INFORMATION
drilling machine—powerad by a
heavy d:w 18 :Imp naer.:jheunng CAI_.L TOLL FREE
PLASTIC motor. A variable speed range ik =3 0y
MEDHCINE from 900 1o 5400 APM's allows the 1 300 543 5620
BOTTLE recise spead selection necessary In Ohlo Call (513) B66-5300
ar any operation Qe s
VDA Make your awn lurﬂllu_rl, remodal }
NUT a room—build any project large o For Free Information Package Mail to:
2 RECID small. You can do it easily and
o ; DrﬂlfBESE-Iﬂﬂg“'r' and 55:}'edn1ﬂn-a'|' | MasterShop Multi-Tool Division: ABCA, Inc. Dept. B304 I
too! Even beginners fin
3ED. {hermsatves quickly achieving | 3728 Benner Rd., Miamisburg, Ohlo 45342
/ WASHER beautitul resulis on every project. I I
-y MasterShop is aftordable—More NAME
T value, quality and accuracy lof I I
o substantially jess money than ADDR
E o other home workshop systems l DDRESS I
L Send lor free inflormation or call
e Eluﬂ_m loday and :eﬂrn u:nr mnrr a;l:l ; :i i I
more paople are turning 10 Masier-
THREADS Shop 1o satisfy their homa STATE ZIP I
workshop needs —— — — — — — ———— —
|
STEAM CLEANING CARPETS & UPHOLSTERY
UnIOUE sYsTEM, HO EQUIPMENT T0 BUY -

W EQUIPMENT 70 8 KO NEED 10
SPEND THOUSANDS O EQUIPMENT OR
FRANCHISE FEES. NO NEED TO GO I\ DEBT
AFTER TREING OUR COURSE START MAKING
BIG MOMEY WITH LESS THAN $50.00. WE
WILL SHOw YOU THE SECRET

§150 TD 400 PER DaY? YES, OUR
TRAINEES ARE DOING IT RIGHT NOW. WITH
THE FAMWOUS ROGERSEN SYSTEM. 50 CAN
¥4 GODD TIMES DR BAD. FULL DR PART-
TIME. ANYTIME. ANYWHERE

/ FANTASTIC BREAKTHROUGH PROVEN ON || NO SPECIAL VAN OR TRUCK 10 BUY. KNY
el A SEAER D] DVER 20,000 JOBS. M0 SYSTEM UME 1T || CAR WILL DO NO NEED FOR A SHOP
TODAY'S. ELONOMY. LAY AMYWHERE. WE WILL SH0W YOU HOW EAS GARAGE DR STORE. WORK RIGHT QUT OF
R, AN 1LY, STEP BY STEP. ALL OUA SECRETS ON || YOUR HOME. LOW O¥ERHEAD, HIGH PROFIT
NCED 0 STENRD: TR EARNING 340 TO 350 THOUSAND & YEAR CASH BUSINESS

SANDS 70 SET U A BUS
KESS NOT Wil THE
ROGERSEM SYSTEM. WE EASY TO LEARN. FULLY ILLUSTRATED

EASY WORK WiTH THE ROGERSEN STEAM

WILL SHOW YOU 10w TO COURSE TEACHES YOU AT HOME IN 2 :E'.Slt_'.' n:.Ft..l';'frhr_'.'ﬁlis_j'u'-:rqﬁ h!["l
Standard home and shop wacuum START AND. SUCCEED IN CIEE G 3 DA% ok el WOMEN. HIGH SCHODL COLLERE STU
cleaner nozzles are too large to reach THIS FANTASTIC HIGH SCHIOL %O EXPERIENCE R TeCkica || ENTS: REVIRED. YOU SET YOUR SCHEOULE
dust and dirt in narrow crevices. BUt | | paoer BUSINESS WE || aBILTY NEEDED ANYONE CAN LEARN THE | | i I MOURS YU WANI. TOURE 1N
the simple adapter shown overcomes D0NT SELL EQUIPMENT ROCERSER STEAM SYSTEM CONTROL, ¥OU'RE THE BOSS. ¥OU KEEF THE

CASH. ALL DF IT

the problem. Install a length of ¥-in.-
o.d. brass fixture pipe through the bot-
tom of a plastic pill bottle into which the SEND FOR FREE BOOK
vacuum hose fits snugly, If the plastic

ST SUCCESS

[ PLEASE FirsH ME EREE DETAILS OM THIS FANTASTIC NEW SYSTEM
NO DELIGATION, MO SALESMEN WILL CALL

; : FILL ot NARE - _ MGE____
borttle is too large for the vacuum hose, b COUPON AND ADDRESS
wrap masking tape around the inside to IRCCES SEND FODAT i e -

make up the difference. R SN TULL PREE ROGERSEN STEAM SYSTEMS INSTITUTE
— Walter E. Burton | | 1-800-243-2897 — CONN. 7790579 | g75 souawi ROCK ROAD, DANIELSON, GT 06239
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NEW VIDEO GAMES

{Continued from page 89)

not capture the mind’s eye with anima-
tion. Hather, they weave around the
player a razzle-dazzle feeling of incred-
ible detail.

The game begins as you move your
tiny character on a colorful map of the
world. You visit towns and villages, and
as you enter them the world map is
replaced by detailed maps of these

Aztec from Datamost is
almost as much fun to
watch as it is to play.
You control the walking,
climbing, ducking, fight-
ing, altogether charming
little man's movements
as he searches room
after room In an under-
ground maze for a golden
statue. From leval to
level he fights dangers
in complete, convincing
animaton. A tour-de-
force for the Apple II.

areas. Then you go through “time
doors” which take you to yet other
world maps in various areas of time—
all while searching out an evil enchant-
ress, Finally, you can get yourself a
spaceship and take off to completely
new worlds.

Meanwhile, you can chart your
course on a real cloth tapestry of the
Universe's time doors that's included
with the game.

All of these games use new and rev-

olutionary techniques in video enter-
tainment—and they are all more be-
lievable than their early counterparts.
Playing them is less like playing a game
on your monitor or TV set than it is
experiencing a whole new world.

You're in the picture
Another new style of gaming fea-
tures open-ended animation where the
player becomes the star of the show
{Plaase turm to page 188)

Zaxxon features a detailed,
scrolling landscape of an
increcibly hostile asteroid base
somewhere in outer space. You
must fly three-dimensionally
above walls and weave about
obstacles while constantly
firing. A hit in the arcades,
It's now a hot living-room
sensation, (Colecovision.)

Fathoms 40 from Datasoft
puts you in the position of
shanghaied captain pressed
into U-boat service. You
plan your strategy on one
screan (far left); then on
tactical display (left) you
aim your torpedoes, keep-
ing in mind every variable
of submarine warfare from
battery level to snorkel
depth as well as using your
sonar. (Apple II, Atari 800.)
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All-metal

A NEW, BETTER

RATCHET TOOL.

Unigue features like adjustable
adapter for quicker change of bits
and sockets, strong all-metal ratchet
mechanism, new handle design for

Eliminates Tangled Cords!

Now there's an easy solution to your cord
storage problems—the new Cord Keeper™
from Chopper:

s\Winds and stores 100° of 16-2 electrical

cord or rope.

*Unbreakable, weather resistant, heavy-

duty construction.

*Perfect for home, workshop, outdoor

work area or campsite.

Store more cord in less space with Cord
Keeper—from the makers of the world-
famous Chopper 1™!

Chopper Industries =« P.O. Box 649
Phillipsburg, NJ 08865 = (201) 454-8666

{ @

greater driving power, all make
Easco’s Wist Ratchet superior, Now
at your Easco dealer.
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Far more information:
Send 56. 04 bor 40-page brochure and-or §7.0% for grodesic
plan book fo: Cathedralile Domes, Inc.
P.0. Box 2490, White City, OR 97503
Telephone (BOD) 538-0782 - in Dregon (S03) B26-7200
TELEX: 176070 CATHDOMES
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THE 5 MOST IMPORTANT WOODWORKING

NEW VIDED GAMES
{Continuad from page ]86)

OPERATIONS . . .

IN ONE COMPACT MACHINE

and comtrols the antics of a cartbon
hero,
| The game Asztec uses the theme of
the intrepid explorer venturing into
dank and frightening caverns seeking a
golden statue.

Duck, fight and fire

During your trek through this mult-
leveled maze of rooms, stairways and
surprising traps the keyboard is used to
contrel and guide the figure which
guickly becomes your own alter-ego.

The only machine busll with

A AL CAET IRON TABLES
B HEAYY DUTY DESWGN
C, DEVELOPS I HP.

TE A3 S O. BUALT AS AN INDUSTAIAL MACHINE
& JOMTER
These BECBSSOTins
o :'*' ONE PLACE FOR ALL YOUR NEEDS
CALL NOW!! FOR FREE GIFT
MAIL NOWIll Toll Free (1-800) 421-2467

in Calitornia (213) 549-0761

PLANT .l

HMTE!\\'DIJDGH! co. !

O wisa [ MASTERCARD [J MONEY ORDER

-l--------_----

I VIR MAME

l ADDRESS

| Crush, Crumbie and Chomp through cit-
ies as monster of your choice. From Epyx
| for Apple I, Atari 800, IBM PC.

I Aty sTATE 2o

800 nma ».0, BOX 863
B mrone BEST TiME TE Cang HW‘F":I 1
1 Busershi st ] | You can make the character duck, leap

A GOOD WARRANTY
IS A JOY FOREVER.

Until you have to use it.

A good warranty is the mark of a superior
manufacturer, orthe last refuge of ascoundrel.
When somebody sells warranty instead of
product, he knows something you don'.
Less than one-half of one-percent of
AguaBug's income is spent on warranty;
which says more about our quality than it
does about our warranty. The manufacturer
who gives a warranty and spends a lot of
money performing that warranty is an
honest man...and a lousy manufacturer. The
best warranty in the world is no damn good if
you have to use it all the time.
~ The foregoing is excerpted from “The Book
of Bugs”, AquaBug's intimidating and
somewhat hostile new catalog, which is free
for the asking. Send for it NOW, before the
lawsuits start.

K

OUTBOARDS

'
-

GENERATORS

AQUABUG INTERNATIONAL, INC.

over fissures, fight with a machete, fire
a pistol and generally try to avoid or do
away with everything ranging from the
creepiest and toothiest tyrannosaurs
you've ever seen outside a Fifties hor-
ror film to pan-earsed demons with
sharp spears.

v+ This type of game pictorially en-
snares you into identifying with your
on-screen representation. Once you get
past learning to hit "J" for jump—and
having to think about it first—you find
that your reflexes and thought-process-
gs easily transfer to the screen.

Choose your fantasy

The home video game has become,
for many people, a way to enter an
alternate and complete world of fantasy
and challenge., While some would call
this mere escapism, the popularity of
such video travels cannot be denied.
And, on closer axamination, this popu-
larity is hardly surprising.

In the dim past, a warrior could settle
by the fireside and listen as the tribal
bard spun alliterative chants of legend-
ary deeds while the night beyond the
fire made it all seem real.

Video fireside

100 Merrick Rd., Rockville Centre, NY 11570, (516) 536-8217 Today's high-tech warriors, faces
lighted by the flickering video fire, have

Name - their eyes fixed on their own legends—
i .g.nd for just a few moments can balieve
= in worlds where anything may come
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GETS RID OF ROACHES-MICE-
FLEAS-& OTHER ANNOYING PESTS!
IT REALLY WORKS! Effective against:

Revolutionary new pest eliminator
uses ultrasonic sound waves... No

chemicals...No mess... Harmless

to people and pets!
IDEAL PROTECTION FOR:

* Home - Apartment
* Restaurant - Warehouse
* Farm buildings

INCREDIBLE ELECTRONIC UNIT USES
ULTRASONIC WAVES . . . Drives Away
Flying and Crawling Pesis, Yet Com-
pletely Safe for Humans, Pets, Farm
Animals, Piants.

Pest-Elim 1500 bombards your home with
“silent sound"” . . . high frequency sound
waves that won't bother you but wreak
havoc with roaches, mice, and other
disgusting "visitors", The sonic waves
affect their nervous systems, turning
them into nervous wrecks—and they
gladly vacate your premises. Safer than
using poisonous chemicals—and more
economical in the long run. Tested and
proven effective against flying and crawl-
ing pests of every description . . . It will
even keep your dog frea of fleas!

GETS RID OF PESTS IN 2 TO 6 WEEKS
—PROTECTS 1500 5Q. FT., YET USES
ONLY 4 WATTS OF ELECTRICITY!

Easy to use, just plug in anywhere,
Solid-state "black box' blends with your
decor, takes up less space than a paper-
back book. Uses a mare 4 watts of
power; covers a huge 1500 sq. ft. area.
Great for home use—and for boat,
camper, restaurants, grain storage bins,
dairy barns, and more. Cabinet design
and size may vary slightly. No mess, no
danger, no poisons; Includes instruc-
tions, manufacturer's 1-yr. warranty.

FULLY GUARANTEED-TEST IT FOR 30 DAYS!

If not delighted, return

to us far full refund MEMBER |
(except ship. & handi.). |
Why live with filthy, dis- |
gusting pesis . . . Ordar l Irﬁmnﬂ_.

your Past-Elim 1500
todayl

Mew Hampton General Store, Hanover, PA 17331

Serving Satisfied Customers Since 1934

Grest

NOW ONLY

Compare elsewhere
at $70.00—and more!

== SATISFACTION GUARANTEED—MAIL TODAY!= |
Mew Hampten General Store, Dept, BZ-8197 |

e —————

340 Poplar 5., Hanowver, PA 17331

Yes! Flease rush me the Pest.Elim 1500

ultrasonic pest eliminator(s) (Z547398) as

indicated below. on full money back guar-

antee.

[ One Pest-Elim 1500 for only $38.88 plus
£3.50 shipping & handiing.

O SAVE! Two for just S?S%G plus $6.00
shipping & handling.

Enclosedis$ _______ (PAres, add sales tax)

CHARGE IT: [] American Express

O Diners Club [] MasterCard [ VISA

Acct. Mo, _

Exp. Date —. {please print)

MNAME

ADDRESS

CITY

STATE _ ZIP

= e = HHLL, INE, 1B e e e

O e L L ———



AIRSHIPS RISE AGAIN

{Continwed from page 95)

always All & volume) and a bit about
‘super heat.” ** With the latter phenom-
enon, gases can expand so much that
the action of the ship's rotating props
and its airplane-like slevators may not
assure a landing. "It can happen that as
vou are coming in for a landing, you
suddenly "bounce off’ just as the crew
attampts to take hold of the tethers,”
Bennett adds.

1,000 pounds of water

After a preflight check, the Skyship is
“weighed off,” a procedure to make
sure the vessel has about 1,000 pounds
of ballast in the form of water. With bal-
last on, the engines are started from
Skyship’s own batteries. They push the
airship back away from its portable
docking mast.

Trimmed to level with ballonet ad-
justments, the airship’s tether lines are
loosed by its ground crew. It usually
takes off at a 45" vector, but can rise
vertically when necessary in close quar-
ters.

Prior w landing, trim is checked
again. Cruising speed may be main-
tained while the ballonets’ air is adjust-
ed until the ship flies level with its ele-
vators in mid-position. Then a normal

150

The 1983 Plymouth Reliant K
Backed for 5 years, 50,000 miles.

aircraft descent can be made, using
vectored thrust from the engines. As a
ship comes to a stop, ropes are dropped
and a ground crew can pull it 1o a par-
manent or portable mooring. Water bal-
last may be added by the crew to
ground the vehicle

Airships have many advantages over
airplanes and land vehicles. Fuel effi-
ciency is a big advantage: According to
Goodyear, any of its four blimps can
operate eight hours a day for nearly a
week on the amount of fuel it takes a
passenger jet to taxi from the ramp to
the runway for takeoff. The airships
also have tremendous lifting capacity
and can land or take off on any space
big enough to hold them—they don't
need a smooth rumway,

Some wrinkles remain

5till, there are some wrinkles. There
are good reasons why Goodyear hasn't
jumped onto the renewed airship band-
Wagon.

Mooring requirements make airships
difficult to park for the long term. Vast
hangars are necessary to keep an air-
ship inside during rough weather. (At
Goodyear's Akron facility, the hangar is
s0 big that it has its own weather sys-
tem: clouds sometimes form near the
ceiling.)

A lack of free-spending airship cus-

tomers has also kept Goodyear conser-
vative. Without a buyer, Goodyear isn't
ready to build the heavy-lifter and sev-
eral other experimental airships that
are on its Asrospace company's draw-
ing boards. In the words of Goodyear
Aegrospace spokesman Paul A. Turk:

“Except for continuing work (on
Goodyear's airship fleet), we aren't
engaged in airship production or re-
search for any other customer at this
time. We stand ready. of course. to
build airships for qualified custom-
ers.”

Getting off the ground

Airship Industries’ U.5. Navy demon-
stration flights this year will be
financed mostly by the airship compa-
ny; the Navy is just providing crews for
training and docking space. Still, it was
the Navy that ordered the Lockheed Hi-
Spot flying spyship concept. And the
Navy has permitted the Forest Sarvice
to use its Lakehurst facilities for devel-
opment of the big-lifter. Maybe the
Navy will be the one big paying cus-
tomer that the airship business needs
to get it off the ground. And maybe the
Greek tourist trade will lure others into
using the ships for passenger service.
That seems to be the kind of specula-
tion that has kept several airship entre-
preneurs floating high this year. PM
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SFACE SHUTTLE

alize the mission. In one project, we
split the canister in half, with the exper-
iments stacked on top of each other,
The upper-half experiment includes a
flexible air canister with tubes running
to a Mylar balloon that inflates to a
maximum 2 cu. ft. On a signal from the
flight deck inside the ship, a solenoid
switch opens the air canister’s main
valve and the Mylar balloon begins to
inflate. A light metallic chute directs
the balloon outside the canister. When
it inflates, the balloon should float free-
ly from the canister, held by thin wires
and cables. Motorized pulleys and a
bleeder-valve system would pull it back
in.

The balloon is lined with composite
solar panels which power one of three
sets of batteries tucked in the very bot-
tom of the canister. It also carries heat
and light sensors connected to micro-
processor recorders that are also stored
in the upper chamber. The main mis-
gion is to test the effects of open space
on the inflated balloon. Here, PM might
give NASA a hand, since the space
agency is testing balloon configurations
for an unmanned probe of Jupitar.

On the second deck of the canister,
we'd mount a sterec camera to take

POPULAR MECHANICS « APRIL 1983
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photos of the earth from the cargo bay.
Special portholes would be cut all
around the canister, allowing the cam-
era to rotate and shoot three-dimen-
sional pictures. In addition to the solar
batteries, we'd also have off-the-shelf
camera and calculator batteries run-
ning our electronics.

The GAS program lets us use the
astronauts twice during a three-to-sev-
en-day mission. Two bipolar switches
are connected by wire from the cargo
bay to the flight deck and at two prear-
ranged times the astronauts can flip the
switches. With such a limit on the num-
ber of commands that can be given in
flight, any experiment should have
automatic switching wherever possi-
ble, and every switch should have at
least one twin.

Other experiments suggested by PM
staffers and several space experts
include putting bits of plastic together
with various glues in orbit. This would
help determine which adhesives work
best in weightless and near-vacuum
conditions, an important point for space
do-it-yourselfers of the future.

Astrophotographer Robert Little, a
consultant to Bushnell, has suggested
we fill our canister with an infrared
camera. It would make an infrared map
of the United States. Meanwhile, on
Earth, PM would send up one or two

aircraft to take infrared photos from
beneath the cloud deck. When the
experiment returns, we'd run a com-
puter analysis of the difference in heat
thrown off by the Earth above and
below the cloud deck. The differences
would help us create a new insulation
index, like an R-rating, for clouds.

NASA officials have told us that the
experiment doesn't have to be abso-
lutely original. After all, man hasn't
been in space long enough to have
repeated many experiments. Thus your
proposal could well be a repeat of a pre-
vious gem. Most public libraries carry
NASA publications on previous space
experiments and on plans for future
experiments. Also, check your regional
office of the U.S. Government Printing
Office for books on NASA programs.
Two outstanding volumes are Photog-
raphy Equipment and Technigues: A
Survey of NASA Developments (GPOD
stock No. 330-000-453-2, $2.60), and
The Space Shuttle (GPO stock No. 033-
000-00672-1, $2.50). Both can be
ordered from Superintendent of Docu-
ments, .5, Government Printing Of-
fice, Washington, D.C. 20402.

Our competition is in two phases.
FPhase 1 doesn't require a lot of detailed
information, and you may not need too
many references to get into it. Remem-
ber, the countdown has begun. ™
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OWNERS REPORT: CHARGER
(Cantinued from page 101)

a sticker price of $10,320. Finally, 1
tested the new Charger £.2 and was so
impressed by how it handled, its sporty
looks, and its power that | ordered one.
I paid $0,325, including tax and
licensa, but the price made no differ-
ance. | could've afforded any of them. |
just liked the Charger bettar."

An llinols production manager com-
mented, "l appreciate what Chrysler
Corp. is trying to do for the American
auto industry. For the most part, work-
manship seems very good. The only
exception is the flat-black paint atop the
rear bumper. But I'm 6-4 and find the
front very roomy and comfortable. The
rear seat could use more legroom, and
the front seats should fold flat so people
can sleap inside the car.”

On the topic of comfort, a Massachu-
setts plant employee wasn't by himself
in observing. “'The rear seat is a joke.
I'm 5-10 and can't even sit back there
without bending my head forward.
Might as well call this a two-passenger
car and make the hatch floor deeper
and larger.”’

An arsenal worker from Alabama
volunteered, "1 like the way the Char-
ger rides, and it really handles wall in

SUMMARY OF 1982-83 DODGE CHARGER OWNERS REPORTS*

Total miles driven 2,228 883 Finish, peseling decals B3 Poor 0.7 Number of webicles owned:

i Goarshift mechanism 7.3 This car only 38.8%

Average miles por gallon: Transmission (genersl) B8 Comfiort opinion 1I‘H' SRats): Two cars 3.5
In town 25.2 Mo rear lsgroam EQ Excallent . : 5.3% Thres cars 11.3
On the highway. .., .. 325 Gooad 17.3 Four ar monn Cars B3

What changes would you like? .ﬂ.mgu 3548

Transmission choices: Five-spead transmission . 10.68%

Automatic thres-spesd 21.8% Mo chenges 102 Poor 1.5 Makes of cther cars owied:
Manual four-spaed TE.S More rear headroam 10.2 Had any mechanical trouble? Dadge d'?' i
. Maore rear legroom B2 No 52. 9% Chevreiet £1.0

Wity chid ki Ewinss thil oy Move heatervent control 7.2 Yes 47.1 Flymouth 188
Styling T1.79 Ford 17.1
Economy 43.0 How much did you pay? What type of trouble? Ponthae 138
Performance 215 Averags $8.264 Transmission 21.0%

Prico g2 Range $6.500 Electrical 16.8 Age diseribution of owners:
Handling 118 11,180 Fual induction 11.2 15-28 years B0
Chil Inaks 8.3 30-40 years 33.0

Specific likes: Workmanship opinion B} |;.|,,:I 7.0
Styling 58.1% Excallant 26.5% Dealer repairs satisfactory 7
Economy 53.0 Good 52.3 Yos 57.7%

Handling . 50.7 Avarage 14.3 Nao 423 ’ﬂ':uld you buy another CMEL?‘::

Performance 244 Poor L e )

Comfor 22.8 Dealer service opinion W 4.8
Comfort opinion {(fromt soats): Excellons 20.5%

Specific disbioes: Excallent 56.4° Good #5.6 Would you buy another Charger?
Hattles and noises 12.8% Good J8.1 Avurage 2.3 Yk TH. 6%
Ne complaints 125 Avarage LR Poof 1.7 Mo 214

“Porcentage might not equal 100% due to rounding or insufficient data

As Elegant As Yesterday, A

Is Classic Modor Carridges recrealtion of the

Franrouns P20 Mercedes Bens SR, Averages
mrechanical skillscomibined with our
cissemblies will prrovide youwith the carvou ve
atlvearys venmtedd, Your exotic will use modern
comfronents, offerexcellent mifeage andwon’t
rust. Available infront orrearengine drive.

CLASSIC MOTOR CARRIAGES

650 NW, 2THh Ave.,

the Gazelle

P, Box 10

franzelle

Miami, Florida 13054 (305)625-9700

CE2 Classic Motor Carriages, Inc.

Enclosed (s $5.00 for
Sull Color brochure on
Classic baaralcrafesd,
Sactory finished
exolics including the

Ifﬁtfr.'_l n As Tomorrow

Enclfosed (s §2.00 frvr
Sull Color brochure
drndd buying guide on
all Classic Replicar
tssemblies including

Ledalress

ity Siaafir
Phone: Home | i ]
Ruginess | }
Please charge on my:
Wasteri ard

VirsA 1rmr. Eafrress
IHiiers Clak

ool N

Exfr. It

Sgrnaiure

Yomie Eguippment depricted [s oprional




tums and sharp corners. Has great
pickup out of the hole. I feel safe pulling
out into traffic. It's also a popular car
with the ladies.”

The biggest single complaint from
Charger drivers centered on rattles and
general noisiness, Said a Rhode Island
grocer, “Too much engine wvibration
and buzziness. The car needs more
sound insulation.” And an Alabama
farmer: "'Seems like you hear an awful
lot of road noise inside the car. The
engine backfires, too.”

Nearly 53 parcent of our respondents
reported no mechanical difficulties.
That's strictly am awverage score,
though, and the satisfaction rate with
dealer service also ranked just aver-
age.

Most Charger owners felt pleased
with Chrysler’s 5/50 warranty, and it
definitely influenced a number of buy-
ing decisions. But a minority expressed
something of a backlash.

To illustrate, a Maryland veterinarian
complained, "I always feal I'm getting
the bum’s rush through the service
department, because they know they'll
have to honor my warranty a long time.
1 belisve they don’t want me to get too
comfortable with it. Frankly, [ don't
know whether the warranty is worth all
the resentment and hassle.”

Mot surprisingly, the Charger re-
mains a young person’s car. Sixty per-
cent of those who answered our ques-
tionnaire were under the age of 29.
Nearly B0 percent told us they'd buy
ancther Charger next time, but several
mentioned that they expected to have
larger families by trading time and thus
would want a bigger automobile.
“Growing family requires a larger car,”
stated a Wisconsin accountant, who
added that he would purchase another
Dodge product because, . . . Chrysler
Corp.'s overall quality and engineering
are excellent.”

Most owners felt about their cars the
way a South Carclina phone service-
man did when he wrote, “Workman-
ship and value are the best in many,
many years. Charger has come alive
again!”

And, finally, a highway patrolman
who asked us not to mention his state,
locked at his Charger in more philo-
sophic terms: “"Five or six years ago, 1
was convinced that Chrysler should be
allowed to fail. That was because they
were building such lousy cars at the
time.

"However, I'm really impressed with
the high quality of my new Charger,
and I'm told that the same assembly
standards also apply to other Chrysler
products. 1 hope the trend continues,
because my little Charger makes driv-
ing fun again. It brings back memories
of the '60s and the great cars we usad
to enjoy back then.” P
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lop Quality
8 Hardwood

Hand-Screw Clamps
;Mo each

only $§
7 {méﬁoo

hether vou need fo

clamp wood, plashic or any

other material. these 8"
hardwood Hand-Screw Clamps are
your best choice. Not only do they

provide superb clamping flexibility by

allowing quick adjustrment 1o regular
orirreguiar shapes, but theyll give
firm pressure without marring the
workpiece surface

By tuming just a single screw, the
jaws will close at an angle. This way
yOu can concentrate the pressure in
a small area

However, by turning both screws for
parallel closing, pressure is spread
out over a large area, providing an
evenly distributed grasp for a
superior glue bond

| SR $14.00

0 T e R e

O | cumenitly own & Shopsmeth povwer
wonrhaking tool

Shopsmith Inc.

Tha Hoeme Workahop Comparty
750 Caniar Dirive
Wandalia. Ohig 45377

/
. '_L- -
- ol

4111

You can count on these clamps for
years of dependable use thanks o
their oiled, hard maple wood and
cold drawn steel spindle
construction

Best of all, these rugged B" Hand-
Screw Clamps are yours at two for
only $14.00! Half gur regular price!
It's our way of welcoming you to the
wonderful world of woodworking. . .
the Shopsmith Way! Be sure to place
your order today.

Limit 2 clamps per customer,

These top-quality clamps have been
sold nationally at
£14.00 each

In Ohio call 1-30?:*-
762-7555
-

Poymant ;”

O Chack enclosed (Make Ehacks pa vable o Shaopsrmah Inc |

|

|
O MassesCaeg O Visa I
Cad Mo |
HENNEENERENRNEENY
Insgrnaris Mio Experes I
IhasierCand oy Mot W i
Sand Toi
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MESSY
With the New BULB SAVER, You SHELVES?

Can Multiply the Life of Your Light

Magarines all over the place! What you need
Bulbs Up to FIVE Times! are Popular Mechanics FILE BOXES to help

life of any light bulb up to FIVE times . . spotlight, tracklight, s s
or household bulb, up to 150 watts (except three-way bulbs) . . F“h bm.{ : .mm il 2N Tetre
indoors or out! And there's NO perceptible brightness loss! intact. With every order you receive FREE self-

: adhesive labels covering the years 1975
Completely safe and easy to install, BULB SAVER comes ; G
with a money-back guarantee, Call toll-free today through 1984. Peel off the year required and
BULB SAVER pays for itself many times over! place on appropriate box.

Call TOLL-FREE or mail NO-RISK coupon today!
800-328-5727ext. 87 CALL TODAY!

i (&)
Piezo Electric Products, Inc.

212 Durham Avenue Amt, enclosed $
Metuchen, NJ 08840 O Check

Please RUSH me the number of -

BULB SAVERS checked below. If 1 CvisA Tee

am not completely satisfied. | may #h70
return them for a complete refund LI MASTERCARD “

NER—..

[ 12 BULB SAVERS, Only $13.99. Card No T File Box $
O Buy 18 and SAVE 19%. 18 BULB o X, $2.95
SAVERS, Only $16.99! Expiration dats 2 File Boxes, $2.75 ea.

L] SUPER SAVER! Buy 36 BULB MName 3 File Boxes or more, $2.50 ea.

SAVERS and Save 33%.Only 527,86/
Address

Add $1.00 postage and handling to all
orders. Mo COD&%ECHII 500—32?33?2? City Send order to Popular Mechanics, Dept. FL, Box 1014
axt 87 or use VISA or MASTERCARD. Radio City Station, New York, NY 10101

MJ residents please add sales tax. State For more on ineresting projects send for PM's

Plans and 1deas catalog. $1.00

sVE A Machinist

A Fascinating L Whether vou're i Givs
you're in machining as a hobby or a
MAGAZINE... s' business, you'll find this bimonthly magazine to
A Fascinating : be one of the most valuable resources in your shop.
HOBBY!

Gome folzworkhwids # Hobby projects to build

brotherhood of enthusiasts
who have discovered
model and full-scale
Live Steam.

Live Steam Magazine is
your key to information
about locomotives,
marine, stationary,
traction and automotive
engines, as well as
machine shop tech-
niques and how-to-build
projects. It will keep you up to date
on Live Steam news and aclivities everywhere.

¥ou may be reviving an old interest or taking up an

® Money-saving tools &
attachments to build

@ New developments,
approaches & products

& A forum for sharing
your ideas.

Dedicated to precision
metalworking! A great
new shop partner! As
useful as any other
tool in your shop!

exciting new hobby — whichever it is, Live Steam Magazine $17.50 per year |6 issues) in USA, $10.00 Canada
will be a primary resource. and other countries (US Dollars). VISA or MasterCard
orders: phone operstor 560 Toll Free 800-824-7T888 except
$24.00 per year (12 issues), $27.00 Canada and other countries (U5 Funds) California. In California 800-852-7777. Or write:
“Fire up” today, call operator 35 Toll Free S800/824-7888. In California call
B00/B52-7777. Visa and MasterCard accepted. Or write The Home Sh op Machinist
LIVE STEAM P.0. Box 1810-PM « Traverse City, Michigan 49685

P.O. Box 629-PM, Traverse City, Michigan 49685
—
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TECHNOLOGY

I SPACE

Not all of space is empty

recent trouble with an out-of-con-
trol Soviet nuclear-powered satellite
has dramatized the point that we need a
way to retrieve space junk. In addition to
any danger a falling space satellite or lab
might pose for earthlings, the man-made
debris that orbits earth presents a serious
danger to the Space Shuttle or army manned
craft. Some dead satellites are mowving at
speeds near 20,000 miles per hour, making
them as dangerous as guided missiles for
anything that crosses their paths.

The North American Aerospace Defense
Command cumently knows the where-
abouts of 5,000 pieces, each ayard in diam-
eter or larger. By the year 2000, NASA
researchers say, the odds of a collsion
between a plece of debris and a spacecralt
will be one in 200.

One solution currently under study by
MNASA s a “subsatellite” with its own pro-
pulsion system.

The subsateliite would be carried into orbit by the Space Shut-

—
= ® o

B

= [,

UPDATE

A "subsatellite” would grab space debrils with ls robot arm, then hand It to Shuttle.
retrieving the space junk, the vehicle wolld retum to the Shuttle,

which would pull the junk inside with its own robot arm. The

tle. Then the vehicle would rocket to a set point, follow a piece of  retrieving vehicle would then be pulled inside, or sent on another

space debris a few minutes, then seize it with a robot arm. After

I INVENTIONS

Go soak a bridge

air over most rivers is safty, and

the salt soaks into the traffic decks of
bridges severe damage—pot-
holes. But Penn State researchers Philip
Cady and Richard Weyers may have
found a solution. They cut grooves into
existing concrete decks and then fill them
with liquid plastic. Then an infrared heat-
er is run over the deck to superharden the

The researchers say that no new sait
can get in, and salt already inside the con-
crete is held in place. The method may
extend by decades the life of a bridge
deck.

No more bum steers

ke a tough cut of meat from the
scrawniest steer, place it inside a new
machine in Oregon State University’s
Meat Science Laboratory, and out comes
a mess of succulent sirloins.
The device, a cylindrical steel
canister filled with warm water
to maintain the meat’s muscu-
lar structure, applies 15000
pounds of pressure per square
inch of meat. As a hydraulic cyl-
inder squeezes the meat to
about half its carcass length,
the beef grows noticeably
denser and thicker.
OsSU nutriionists say the

Infrared heater runs over
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deck and superhard-
ers a protecthe plastic In groowves cut Into concrete.

meat is just as flavorful as good
cuts of beef, and perhaps easier

mission to collect more space garbage.

meat s subjected to very high pressure,

to digest than meat that has not been
pressurized.

Prof, Walt Kennick developed the con-
cept after reading about pressure-tender-
izing theories in an Australian jourmal. He
and his colleagues are still working on an
explanation of why the pressurizing
Works.

But they're so sure it does work that
they've begun building a model for com-
mercial use.
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I MILUTARY

Split-second
bomb snuffer

gasoline bomb tossed into an en-

closed space can kill or seriously

burn pecple. But a Hughes Aircraft sub-
sidiary has come up with a computerized
fire-suppression system that can sense
and snuff out an explosion within one-
tenth of a second after it starts. Santa Bar-
bara Research Center designed its Dual-
Spectrum system to meet military specifi-
cations. But New York City already has
shown an interest in placing them inside
the tightly closed booths from which
clerks deal out subway tokerns. Two
booths were firebombed in the past five
Years.

In order to start the superfast system,
two of its four infrared sensors have to
register heat that comes from an explod-
ing bomb. Two milliseconds after register-
ing the heat. the sensors notify a comput-
erized control box. A millisecond is one-
thousandth of a second) Within four
additonal milliseconds, the computer
sends a signal to the valves in two 5-
pound | 144-cu.-in.| cylinders filled with a

The Dual-Spectrum device smothers a firebomb In one-tenth of a second. Sensors send a
signal to the control box that a fireball Is emerging and It turms on retardant spray.

fire suppressor such as Halon. After about
five more milliseconds the Halon is shoot-
ing at high pressure at the fire. It dis-
charges all the fire suppressor within 50
milliseconds.

Total sensing and response time, lab
officials say, is just under 100 milliseconds.

That, they say, is fast enough to prevent a
token booth clerk or anyone standing
near an explosion from getting seriously
burned.

Similar systems already have been
installed in M-1 tanks and other armored
vehicles.

I ELECTRONICS

I MIARINE

Electronics gone ‘in-seine’

seine for fish you drop a large, weighted net into the
ocean, marking off its boundaries with floats that bob to the
surface, Spot a school of fish in the center of the net. and you
quickty pull in the net—and a large catch. Such fishing has been
made easier recently with the introduction of micro-chip-based
systems that pinpoint a schoal of fish with far greater accuracy
than mere sonar or human vision,

Wesmar Marine’s system, shown Delow, lowers a sonar device
from a box carried under the ship at centerline. The school shows
up on ascreen, and the picture is vivid and dramatic even in black
and white.

The Wesmar system pinpoints the location of a school of fish
and gives yol its distance from the ship. The system, which was
introduced earty this year, is expected to be used mastly for tuna
and herring fishing.

Testing, by Jove

en America’s Galileo
mission is launched lat-
er this decade, it likeby will car-
ry a soil analyzer designed for
a now-scrubbed hard landing
on Mars. Designed by Du-
wayne Anderson—dean of
natural sciences at New
York's State University at Buf-
falo—the analzer s com-
posed of simple “off-the-
shelf” parts to keep its price
down. Rows of temperature )
and moisture sensors would
be able to evaluate surmound- mm
ing terrain so accurately that
the analyzer should be able to tell the difference between mere
rocks and ice or snow. If Galileo is launched as planned in 1 986, it
wiould land on one of Jupiter’s moons within two years, The
landing would be “hard,” with the capsule camying the analyzer
expected to penetrate sliightly the icy ground of a moon. By
digging into the surface of a Jovian moon, scientists hope to
settie the question of whether any of them possibly contain
life-supporting water. The Anderson analyzer would be connect-
ed to a telemetric system that broadcasts soil-water test results
back at reqular intervals for months at a time. Anderson is work-
ing with Bell Aerospace researchers on adding some circuitry to
the analyzer to perform additional tests,
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I AVIATION

Economy-class fighter

arely do deferse contractors
spend their own money de-
veloping weapons. But Northrop's
F-20 Tigershark jet fighter has flown
its 100th test mission without a sin-
gle order from the defense depart-
et
The F-20 was developed in response to a defense department
call for a tactical air defense fighter good enough to sell to friendly
nations around the world. No sales were promised, but Northrop
has begun demonstration flights for the Jordanian and Eqyptian
air forces. The Mach 2-class fighter is billed as perfect for the
needs of most friendly nations for the next 20 years. It has a
scramble time of three minutes, meaning that within three
minutes after being strapped into his seat, the pliot has his craft
17,000 feet up, 10 miles from home base with all systems com-
bat-ready. In addition to advanced radar and communications
devices, the F-20 camies heat-seeking AlM-9 missiles. The 59

Northrop's 59 million F-20 Tigershark
has a scramble time of three minutes.

million craft—a bargain by intemational military standards—has
ficwwn missions at Mach 1.9 at 50,000 feet Lising intemal fuel only
in a 2-hour, |1 2-minute flight. Northrop bills the F-20 as an all-
weather flier. Although the published figures on the Tigershark
are somewhat more modest than those of the latest MiGs, the
scrambie time is expected to be a decisive factor in selling the jets
to Middle Eastern and Asian nations. The current craft is designed
as a one-seater, but plans are afoot to build a two-seater. \With
today’s advanced avionics and electronics, jet fighter pilots stay
very busy during a mission, and a second seat makes it possible to
camy a gunnery officer to operate radar and missile systems in
close combat

IS ALTERNATIVES

Foam sweet home is completed

t doesn't sound like the best possible

building material for Wisconsin's icy
winters, but polystyrene foam is the stuff
of which Steve and Mary Nelson's home
is made. And, as if to draw a line under
the word icy, the Nefsons moved into the
three-bedroom ranch in McFarland on
Dec. 10. Electric baseboard heating is
keeping the home quite comfortable,
Steve says. And Mary adds that she can
look out her window at a crowded ice-
skating rink across the street, but she nev-
er hears wraffic through the foam walls.

The house, the first of four being built
this year by Cubic Structures Inc., is made
of 4 x B-foot blocks of | 2-inch-thick foam
anchored to a foundation by reinforced
steel bars. The blocks are coated on the

outside with Insul/Crete, a polymer mod-
ified Portland cement that can produce
gither a textured stucco or stone finish
when sprayed on. The walls have an insu-
lation rating of R-46&, slightly snugger
than reguired by local building codes.

Foam house designer Don Peterson
says the homes are selling for 568,000 to
580,000, which he calls competitive with
traditional homes, Peterson has gone to
great lengths to show how tough an
insulating foam can be. He drove a 7'%-
ton truck onto the MNelson's foam roof
before it was installed to show that the
blocks can take tremendous amourts of
weight

Although the first heating bill hadn't
armved by press time, the MNelsons told us

The Nelsora pose outside thelr home of polyityrene foam.
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“They actually put thE
outside walls up in a sin-
gle day,”" he notes.

Some small-scale foam
houses have been built
at Department of Energy
research centers around
the nation. But no one

The roof was tested with a

load 7 tors before it was Installed

lives in any of those structures. The DOE
foam buildings were outfitted with sen-
sors and are still undergoing evaluations
for insulating and other properties. Mean-
while, Cubic Structures is building two
more foam houses in Minnesota and
another mode! in Houston. They will go
up for sale later this year.

Editor: Dennis Eskow
Contributors: Mort Schukz, Yvonna Michie Hom
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I ENGINEERING

The drill you steer

llTﬂﬁ!'sgntmbemmmmmr
than brute force,” says Harold
Missley, chaiman of California’s Ad-
vanced Drilling Co. Nissley's company
will find out this summer whether there [
something better when it comes to dril-
ling for oil. They il be using the firm’s new
steerable drill that, instead of pounding
through layers of rock, can be steered
from ground-level to avoid hard pockets
of rock as it seeks out oil or water depos-
its. Called the Robot Drill, the systern uses
a hydraulic inflatable cuff to angle off as it
digs into the earth.

Larry Weick—the drill's cuff, located
behind the drill head, can be inflated to
grip the sides of the drill hole. The cuff's

four compartments can be inflated sepa-
rately, pushing against just one side of the

Haroid Mul%[
drill hole and steering the drill head. Niss- Horstmeyer, drawing shows the shaft snaking under a layer of thick rock.

ley says a more advanced model of the
Robot Drill will have, in addition to the
cuft, a set of hydraulic jacks radiating out

the US. Naval Academy. He says he was
in‘lplm;d by the ways the Navy uses
hydraulics in nudear submarines.

hole, the Robot Drill can offset the tor-
sional and forward thrust of the head.
The drill stem is 10 to 20 feet long. With

from the area just above the cuff. The
Jjadks will provide extra accuracy in steer-
ing the snake-like drill,

Horstmeyer conceived the drill while at

In a standard drill rig. a drill head is
stuck at the end of a 93-foot-long pipe.
Weight is added to the pipe to force it
down. By holding onto the side of the drill

the steerable drill, Nissley says, the drill
head can be pulled out of the ground
about 10 times faster than with standard

systemns, making replacement cheaper,

I MEDICAL

Cleaning blood for transplants

°rgan transplant patients are in greatest danger just after

. That's when their blood contains high levels of
white biood cells which can trigger organ rejection. But Battelle
Memorial Institute researchers have developed a portable blood
irradiator that can kill off enough white biood cells to prevent
organ rejection without seriously damaging other body cells. The
device, 5o far tested only in animais, fits in the palm of your hand
and can be hooked up to blood vessels at any part of the body.
One end of the tubular structure is attached to an artery, which
pumps blood into the iradiator and out the other end into a vein.
Inside the iradiator, a small amount of thulium 170 puts out
2,000 to 5,000 rads per day of radiation. That's a very small

dosage. But researchers at the
institute say the level lowered
the white cell count in experi-
mental animals by up to 25 per-
cent within five days.

Breast cancer war

edicine needs every weap-

on it can get in the war
against breast cancer. And now a
new breast cancer detection Sys-
tem that uses no X-rays has been
introduced into the arsenal. It is
not meant to take the place of
mammography, the low-dose X-
ray system that detects breast
cancer early, But the new system
lets doctors examine a patient’s
breasts mare frequently than before without subjecting her to
increased dosages of X-rays. The new device, Thermascan, is a
wrap-around Mylar belt containing encapsulated liquid crystals
whose colors change when exposed to heat. By taking several
readings over an extended period, the doctor can see changes in
the breast’s temperature profile, indicating very early growth of a
tumor. The Thermascan company says the product will soon be
available by prescription for women to use at home.
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Thermascan 3senses Dreast
heat to find tumor growth.



This talking phone TELLS you in clear English what numbers you're dialing.

_We'll Try to Describe Everything
This Space-Age Phone Does In One Page
of Small Type. It won't Be Easy.

Eacls ey has d weparety fisavnian. Eack ame alks fo v, i e
wawr i fo. Whint @ comverseiror piece The Everiflinag Phosig i)

It's as though someone said —

“Let’s think of everything any telephone
can do, and combine them into one fantastic
instrument."”

Someone did say that. Thisisit.

We call it THE EVERYTHING PHOMNE be-
cause it does everything. It advances the
science of phone communications by ten
years, even in this age of wild changes and
improvements.

For example —

This Phone Actually TALKS To You

The Everything Phone speaks to you in a
warm, gentle voice. It never tells you wrong.

Touch the “"Voice'” switch and when you
push a button, the phone tells you the num-
ber you've pushed. If you're working in dim
light, you won't dial a wrang number, bo-
cause your friendly phone voice repeats
each digit immediately, as you dial it,

£ Complete Phone Answering System

If you press tha “'Prefix'’ key, the “"Clear’’
key, the Direct Memory Keys, or any of the
other special function keys imore about
these later), your Phone Voice tells you what
you've pushed. If you get tired of company.
yvou can shut off the voice: but it's like hav-
ing a friend right inside your phone

This feature takes some explaining.

In the bank of keys to the right of the dial
pad are three marked M1, M2, and M3. M1
and M2 will tell a caller, when you're out,
either when to call back or another number
whare you can be reachad

What about M37

M3 makes any cassatte recorder an
answaering device. Using the connactor (sup-
plied), yvour recorder can take messages up
to tha total langth of any tapa cassette. The
Everything Phone turns the recorder an and
off automatically when a call comes in.

50— you have your voice of 1} a message,
in the phone’s own voice, to call back at
whatever hour you designate; 2) a message
that you'ra out and can be reached at what-
ever number you designate; 3] an invitation
to leave a message after the tone, with a capac-
ity as long as the cassatte—an hour or more.,

Memory Keys Galore for Automatic Dialing
At the left of the numeric keypad are ten
Direct Memory Keys, The key at the upper
left is for MCI, Sprint, or other computer-
code dialings. It holds the access numbar
and your personal code number,

The other nine let you dial storad num-
bers, including long distance numbers, by
pressing one key. You can inset a tab show-
ing whose number is stored.

But you ain't see nothin’ yet!

¥ ou actually can store up to 50 numbers
of 20 digits each, using & two-number code
Example: if you already have 30 numbers in
memaory and you want to store 1-305-
473-2044, punch in that number, use the
“Store’ keyand *"31", and you'll be able to
dial that number in the future just by press-
ing " 31°%

Quality Speaker-Phone

Of Course The Everything Phone has one-
way speaker-phone capability. Of course it's
high quality sound.

Just press the “"Speaker’” button and you
have 8 hands-free phone. A volume control
gives you just the right amount of amplifi-
cation.

Music on Hold; "Mute"” Switch

Y'ou can put a caller on hold just by pressing
the ""Hold"" key. What a pleasant surprise!
Instead of dead sound, the parson on hold
hears a pleasant melody. {You'll hear it too,
50 yvou won't forget he's on hold, |

You have a ""Mute" privacy button, and it
couldn’t be more convenient—it's right in
the center of the modern hand-phone. Press
that button, and although the other party
won't be able to hear you, yvou'll still be able
to hear him or her. Release the button and
communications are normal again. {No tell-
tale “"click’’ whan you press the Mute button. )

Here's a List of Othar Built-in Benafits
Your Everything Phone is an electronic
butler. It has—
— Automatic redial. Press this key and your
phone will redial the last number you called
githier once (if the phone is off the cradle) o
four times (if the phone is in the cradie).

— Pulsei Tone selector switch. In areas
with rotary dialing only, siide the switch to
P In greas with touch-tone, shide it to "'T"%

— Ringer off switch. You can turn off the
pleasant “'chirper’’ (it 1sn"1 a belll when you
don’'t want to be disturbad. A separate rninger
La_d. light will alert you, if you're interested,

Access pause key, For Sprint, MCI,
and other code numbears, the Pause button
gives you the proper gap between the original
dialing and tha time the system takes to
answer with a tone. The Pause has other
uges, too, but wae just can't list all of them
hara.

— Secretarial aids. Open a little door and
vou have a memo pad to jot notes. For the
numbers stored in automatic dialing memory,
shida aut tha Directory Card, concealed under
the phone unit

— Battery backup. Two tiny, sasily ra-
placeable batteries keap your memary intact.
A power failure, even one that lasts for
months, won't wipe out what's stored in
the memory.

Anything Else?

Probably. We ourselves haven't figured
out all the phane assistance The Everything
Phone can give you, But we do know this:

No other phone ever rmade has all the
benefits and comforts this one has for you.

CAN YOU BELIEVE IT?
THE EVERYTHING PHONE

IS YOURS FOR JUST

$199.95

two for only $189.95
[+ %4.50 shipping each)

Order your EVERYTHING PHONE
by lifting your old-fashionad phone
and calling toll-free:;

1-800-824-7888

Ask for Operator 551.
{In California: 1-B800-852-7777)

Have your VISA or MasterCard handy.
Phones are manned seven days a week,
24 hours a day.
Q000 OO0 OO DN

N

We Absolutely Guarantee!|

The Everything Phone is a lot of fun, and it's
the darnedest electronic instrument you

ever owned. But if at any time during the
first full month you own it you decide not
to keap it, sand it back and we'll refund
eveary cenmt you paid.

i)
Send check or money order, or charge card
information ($199.95 + $4.50 shipping—
Total, $204.45) to New Horizons, or call the
toll-free number above.
The Everything Phone
is another electranic marvel from

NEW HORIZONS

Dept. PM4 . 1 Pann Plaza, Suite 100
Mew York, N.Y. 10119
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The American Fagle
Symbol of Strength, Liberty, Power, and Pride.

—

—

INDIVIDUALLY NUMBERED AND ELECTROPLATED IN

GENUINE 24-K GOLD

Our master craftsmen and artists have created an Eagle Belt Buckle which
will be individually numbered, and electroplated with genuine 24-Karat Gold.

Permanent Registry
Each original owner will be permanently registered in our official archives,
and a certificate of authenticity attesting to the Buckle's gold content will
accompany each order. And, to further protect the integrity of this edition, the
dies for this buckle will be destroyed at the end of the year, December 31,

1983.

Wear this authentic collector's buckle as a striking fashion accessory and
unmistakable symbol of your love for vour country. Then, hand it on to become

a treasured heirloom as well. Your buckle will be sent to you

in a specially designed presentation case and your satisfac-
tion is assured by our unlimited money back guarantee.

receive the co
LIMIT: FIVE (5 ).

Order Early For Lower Serial Numbers

Since registry numbers are assigned 1o each order as it is
received, we stro

urge that you order promptly 1o

lowrer numbers that are still available.

International Mall Marketing, Dept. BZF-23

390 Pike Road, Huntingdon Valley, PA 18006

Please send me American Eagle Belt Buckie(s)

slectroplated in genuine 24-karat Gold as indi-

cated balow:

[0 One Eagle Buckie only $7.99 plus $1.75
pih.

[] SAVE 52! Two Buckles only $14.98 plus
82 25 pih,

[0 SAVE $6.70! Three Buckles only $19.99
plus §2.50 p&h.

[] SAVE $18! Limit of Five Buckies Just $30
posipaid.

Encliosadis$____ (Fa. residents pleass

add 6% sales tax)

CHARGE IT! ] Viea []Amarican Express
[ Diner's Club  [TMasterCard  Exp, — I

Card Mo.

Signature
Narma

Address

City

State
£ 1063 Intarnational Mad Marksting

L------------------J
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NEXT MONTH IN PM

m Indy 500 preview—plus PM
drives the red-hot pace car!

m Brooklyn Bridge 100th birth-
day: Tribute to a great artistic
and engineering feat.

m Guide to video cameras.

m Victorlan sideboard—a beauty
to buiid for your dining room.

m Special Car Care Guide: How
to make your car last forever.

FUBBCRIFTION BERVICE: :l;?pul.l.r Mechanies Magazine will,
apen receipt from ita render of & complete new or renewal sub-
serigition order, undertaks falfillment of that erder 2o aa Lo pro-
vide the f delivery Lo the Fostal Service within six to
. r some reason this canmot be dene, you will be
prompély ootified of the issae dete that will begin your Fabacrip-
tion. with & request for any further instroctions you may have
mmmlg your order. Fleass nddress nll vuch orders to un at

uohuid :rhEn P Box 1001.1.{‘?:- Huimhl;elmm
Bre T ¥ ion, please
write inr:nﬂ'-n'il. stomer S-rrm{wbtpmm Popular

Mechanics, P.0O. Box 10084, Dea Moines, lows 30350, To msaure
quickest serviee, plesse enclose your mailing iabel when writing
i us or when renewing your mtlmptm.

Eanewnl orders must be received ot st sight weseks pror to
expiration o sasure continued serrice.

Popular Mechanics

P.0. Box 10060, Des Mones, lowa 50350

Plesse enter WHPH
YES! 555
¥ POPULAR MECHANICS fhor:
O 1 year $11.97
] 2 years $21.97

Payment of is enclosed.
Bill Me

Irftiad harg
Namn [please prin)
Asdress
City Sme 2p

Your first copy will be on its way to you in six to
hwalve weaks, Watch for il

A publication of the Hearst Corporation.
Charge crders subject to publisher’s scceptance.

(Albowve: prices apply in U.5. & Possassions only, Canadian
and foreign prices upon request.)

CHANGING ADDRESS?

It you're planning to move, please let us know at
beast eight weaks before changing your address,
Altach current address labal and fill in your name
and your new address, This will serve to insure
prompt servica on your subscription.

Samd old Labe] with your nams
and naw address be:

POPULAR MECHANICS
F.0. Box 10084, Des Moines, lowa 50050
or call tofl-frae: B0O-247-5470
State of lowa residents call; BOO-532-1272

HAME

[Plaass prird)
HEW ADDRESS.

oY BTATE ZIP CODE
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WITH BATTERY QUARTZ MOVEMENTS

EARNEXTRA INCOME!

KLOCKIT OFFERS WHOLESALE
PRICES FOR MOVEMENTS, DIALS
AND ACCESSORIES.

CALL TODAY!
(414) 248-1150
NEW CLOCK PLANS

HYDRALULIC JACK INC.

l ;
=, - P.0. BOX 18, ACCORD, WY 12404

Train at home for an exciting |
.MaNTENSEE  carger as an

v, ELEGTRIGIAN

- mnﬂm"

Check elecirician’s wages againg! the money you am fow
making! Make oxira money in Spate e wihis you P fon s
full-bme ob. Do odd s lor fiends and nesghbors. Savw
money domg your own elecircal work. Laarn gverything from
reaains grd marmanancs b comploly decincal instalatons
Mo prévious sxparionce nooded Everything explained in
svsy-bo-undeestand (anguage with plenty ol drawings. da-
grams ard photos. Tools. matersls. fesl squipmant included
with oourse. Approved Tor Veserans and G.1's. Be ready io lake
aimagl @y alecinician Soonsng umnuboﬂ ollered h&:tﬂu
iy o county. No cost, g

MAIL EDLFF"EI'N TDDA‘I" |

Eleclrician s:nu Degt. PBOID
) 105 Cenlpt Seranion, P4 18515 I

CITY/ETAE AP

INVENTORS
Problams with developing marketing and P
td?%ﬂﬂarmumﬁwumdaﬂmwm . pmd
Fres consullation. Patanted products prafered.

KORUNA CORP.

212 5TH AVE.
HEW ‘fD'FIh‘.. HY 10010
1855

——

PTEROBACTYL LTO.
FOR COMPLETE INFO P.0. BOX 191-PM
ON OUR AIRCRAFT | © | WATSONVILLE. CA
SEND $5 T0. 95076

LEARM

MEAT

Train

CUTTING

guickly im @ short wesss mi Toledn
for & Bright Buture with ssruwity w i wilal
meal business, Bip pay. fulb dams pobe

HAYE & FROFITABLE MARKET OF YOUR
OWH: Time paymesi plan svaiiabie Di-
ploma given, Sob help Thoosasdy of sue-
weniul pradustes. OUR &b YEAR) Bend
oW NI' & big mew [llustrated FREE inlabid. Mo obigalm G L

MELAT CUTTRNG,

-lﬁlr MATIOMAL BOMGOL OF Ti-#2-
T, Deps 30-K. 13 M. Superior, Toleddo, CHno 43506

GARAGE DOOR OPENERS

* Radio
Controbed ™ “‘F--'-" ]

® Buy Factory Direct and Save - '“—
» Thousands I Use « Free Brochure = |
» Eazy Homeowner Installation L
& |mmediate Shipment by UPS or PP
HELPMATE Equipment Co. Degt PM-281 Baroda, W qgmi

- ¥
BODYI!I FREE BOOKLETI
Fantastic HOW YOU CAN HAVE
muscle e Shouiders

pumping \ & Trumemer Wanrd

methads] el N, 8Pl Chast

GAS GRILL
REPLACEMENT PARTS

SPRING SPECIAL
MOST MAJOR BRANDS

55 Single Burrer - §25.85 Briguetis Rack -$1195
55 Doubde Burner - £15.45 Foper Model Mo, 11051908 - §19 95

Warming Rack -5 585 B0 pe Briguees 51185
Coaking Grid -§14.95 Roper Mpc-$1025 Mpc-51495
2 Nended -§29.80 Mopc-530 20 B8 pc- 53185

Send check or money order plus $3.50 P&H 1o

R&R PARTS
609 Hertel Ave., Depl. 32. BuMale, NLY. 14207
Special on orders over $50
PAR FAEE plus FREE Grill Serul
When ordering specity make, model # & rack sizes
NY.5 residenis add ™ sales tax
Complete brochure available — Free

EST.
TEL: (212) 679-6730

W AR R MORNE T &

W AT HONSL S B VR E‘ﬂlﬂ EDEw
FOR CHTALS EERD §Y G0 T

v MATIOMNAL

CLOCKMAKERS
( /I INSTITUTE

PO SO @A LIWTETOWR A T

Now! Make up to

12.00
ER
HOUR \ g
In Your =4 .

Own Spare
or Fulllime

] d : “
SHARPENING BUSINESS!

Now vou can guickly turn spare time into hand-
some CASH profits! No ".l.]]"'ib Of previous expe-

rienee n:qum:d With this Complete Sharpening
Hhup yvou can be your awn boss, set YOUT O
howrs! Customers come (o you and pay vou cash
1o sharpen saws, knives, chisels, scissors, garden
tooks .. all cutting edges
45-DAY FREE TRIAL!

Send today for free facts onour 45-Day Free Trial!
See how our clear, illusirated instructions and

One Man
Portable Sawmill

Cuts 30% more lumber from up to 30" Dia. x
16%:' logs. Sale bandsaw carrlage for smoother
maore accurabe lumbar. Ready to oparate,

Wood Carving Duplicator
Accurate, simple,
1to 1 wood duplicator
d models available,
@asy o oparate

Bandsaw

245" throat, 9 vertical
cut 1l table, wood and metal
cutting, rugged construction,
affordable.

Save — Buy Direct
—_————— e e =y

Dupli-Carver {317) 243-T565
4004 West 10dh 51, Dept. 2003

| Indianapolis, IN 462232

[0 Enclosed is $1.00 for 32 page calalog
|  andintormation an 30-Cay Free Trial

— — — —

Name
I Address I

Fabulous Fulhutmg NO"H

Apaid §

he iy and doscoemiart Yy CANOEL, Thirgy
a

5. wenhiily ntiaf,

n- wou GLIDE
SN Ry PR RS
T America‘s
=% andg l'ﬂ ary

proven design make it casy bo starl carning extra
income right away! Easy Terms!

MAIL COUPON TODAY or:

Call Toll-Free 1 (800) B24-THER Oper. 642 |
In California Call | (800) 852-7777 |
Oper. 642

FREE INFORMATION KIT

r
| Woodmastsr Tools, D

-ﬂﬂ 2848 Tmn
I Kangan City, Mizsouri

I
1 D Woie. please rush me free and withioul UIJUI}&"UI'- YoRIr comphate
eilermation KIT g details on void 45-08% Fres Trisl OMer

Address

Gity

|
|

|

|

|

1

Mame 1
1

|

I

i

I

1

Super Croft at
BIG SAVINGS
Easy PREFAB
Kify from 182
or carfap
FACTORY
BUILT

from %348 Smart

FOLDING Economic

from3&13 BASIC Kits
ideal 12 foai
Sail Rig Single 340
e Té foad
Double $57
@ Big Saiter
18 foat $a1

FREE

Action Color Catalog
With Facis & Figures
For rush inc. §1
First Class Postage

Maif coupon or address

“ teo: FOLBOT CORP, PMas3
Charlesten, 5. C. 29405

— Slake




Master Keys

toCar Care

TER KEYS to CAR CARE |

« BASIC FLLIDS CHECK ¥
1 « BODY DENTS

« SHOCK ABSORBERS _
» RUST REPAIR &

_Basic fluids
Maintenance

Th -
% Radiains Bk Flusd s

il vgahar

If vou drive a car, you need these
Master Keys!

POPULAR MECHANICS MASTER KEYS TO CAR
CARE packet can help you out! In this handy packet
you can find your basic car repair needs in step-by-
step instructions, all shown on numbered sheets,
supplemented by photos and diagrams that show
what you'll see under the hood of your car as you go

through the repair and mainte-
nance procedures.

This handy packet can be kept very

3 conveniently in vour car. Referred to at a

» moment’s notice! If yvour battery and cable
need checking vou pull out folder number 11 and
find the answer. To repair a car dent, folder number 1
will show you how. Why isn't the air conditioner
keeping vour car cool? Number 12 has the answer.
IT's THAT SIMPLE!

This information packet will help keep your car in
top running order and will show you how to repair
your car if something does go wrong, especially on an
isolated road or highway. Just think how convenient

it will be and the money you can save.
$ 495

PM’s Master Keys to Car Care
is available for

Send check or money order to: Popular Mechanics,
Box 1014, Radio City Station, New York, NY 10101.

For faster mail service add an extra $1.00

Poguder Mechanas 18 3 Publication of Hearst Magazines, a Dwvasion of The Hearst Corporabon



SUPER BARGAIN SPEGIALS!

Powerful Permanent Magnet
e—y Motor/Generator

ITEM 18- 1623 m_gﬁ
- Frpsidl in

Witk Bridge Bocsifier 516,50

® JTEM 10-1023 - - Runs oa 12 to 120-v. AC o DC
{ Rectifier req_ for AC ). Very powerhd for it size
Torque 50 in.foe. ot AS00-RPM. 5 5-omps. Mo lood
soeed, 03 motor, 1,000 to 10,000-BPM. Reversible
refotion, As gererater, wie wind, pedal, woter power bo
producn 17.volts of 950-RPM, 24-veits an TOO0-RPIA
Ball beorimg equipped. Shoft 15/327 dom,, 2-374"
long, threaded end. O'oll size 3 diom. = 7-174°
inclading shaft, { 3-1/2 Ibs, |

Waterproof
All-Steel

50 Cal.
Ammo Boxes

ma e $8 49
Poipabd s Cast. L5

« ITEM 1-1038 - - Geedne U5 Gow't. lssue. heavy
goiugs sieel ommo boaes. Kot imported, Eghiweight
copies. Tight sealng lid with rubber gasker. Waorerproof
protection lor tools, comern geor, fishing teckle, volu
sbdey. ommo. imporiont pogers, eic. Comry hondle folds
Fhash. 10-304" = 7-1048" & 6-178". | & Ibs. |

Send $1.90 For 100 Page

; Equipment Catalog -n
t'"f"-""!"_.'-!" i Tour Com Grder Dirwct From Thla Ad | S———

= DUR TELEPHOWL: | 400 | 4788008 ommme
SURPLUS CENTER
Dept. PM-043  Lincoln, NE 68501

Comdrbon

Leamn how you can T an old pail
and a blower into a powerful fur-
nace that can melt aluminum cans
and scrap, pot melal and biass.
We byt one for about 101 Uses
grocery store charcoall Poar cus
tom castings! See books on sand
casting, lost wax castng, casting
small metal and rubber parts, pat-
ternmaking, cupola secrets  (for
rvelfEng cast iran), foundry matari
#ls. and moral Discover how 1o
make and malt glass, build dyna
s, batterias, dividing machines

magnets! Discover the secrels of

Rare

TECHNICAL

WORLD’SFINEST
FLASHLIGHT

(Lifetime Guarantee) 22 -

This couid b the Fasd FLASHLIGHT you 1l ever fay?
Maongy-Bach Guarnies

* e pm

Sugel b Booaligrn ath gAl @ baE o
» Cirniad

=i Brmrbwey [ e igshlihi L5 o o e pod venasy Domes Doy
LR iy, giippnsl melihin (4 ren
Basiak . WA THOMELS LS BHLIGST @ 0. Sau TH1SE - O ssspscr. F3 FTEFS

POPULAR MECHANICS - APRIL 1983

Whitworth's 1853  micromatar

hat coulkd measure to a millionth e

of an imch! Descover baoks on shes-

1rz Furnaces, making charcoasl and Meml!
coke, boilers. and much mare!

BOOKS!

Incredible "how to" books!

Discover handreds of manuals, industrisd handbooks.
paperbiacks, waprints. and prvately published papéers on
unusud fechnicel subjecis rengeng from maelting metsd
1o building windmilis, and from tanning hides to flying
the spaca shuttha!

You'll see instantly wihy this is the most remarkable
madarder bookstore ever! You don't know whai you've
bewn missing! We probably heve just the nfermation
you've been searching for for years!

Wide variety!

¥
] Discover books Of mator rawend
g, hydraulics. ydroponics, wind
and walsi powner, Cofsdiling Bulos
to LP gas and other fuals, Tan a
hide! Make soap! Books on mag
nars, Strling enginas. bDatieries. W
verters, aflernators, sundipls, mush
rooms, papermaking, dynemo de-
sign, steam powns, more! Set up a

Much more!

chem lab ._.a plating shopl B
mapilorder business! Learmn calculus!  See technical school texthooks on industrial dratting,
Plastics  technology! Tramsestor  diesel repair, and refrigeration. Lessn how the ancients

electronics! Buikd rachos! Wore!

Highest quality!

Evary book |8 guatantesd to be high
quality, This s NOT @ book chats
You're frée 10 Buy what you wan!
whin you want, No obligation, We
ara rae o pick and choose only the
wary best books from the best pub
fshars. Since we cannol possdly
ofter every book published, we
guaranies that only the best books
are listed in our catalag

Build a lathe!

Budld & pracision lathe lod Ess e
$50 without powar tools or pre
cisson instrurnents 1t's truel Buibd
a sghapee, malling machine, drill
"_ pross, rotary table and indexing
haad, & sheel maial brake! Lasn
how to make a surface plate and
ratuild Maching ook Buald & smal
gngine without castings! Collect

ratined all types of metal from iron te gold! Gt thou-
gands of wartie from a8 common suto alternator! Ruwn
thrée phass moiors on gingle phasal Learn the secratls
ol lzad-acid batteries and inveriers! Ses the ariginel
Stanley Stesmer patents! Aepair small gas engines|
Learn locksmithing! Be & small time coerator! Mare!

Write for a catalog!

Wite fow your own copy ol the

latest jam-packed edstion of Ling- T R

say's Technical Books catalog

Serd 61.00 LS & CAN 183.00 an- 1 |

mail foraign} to cover lirsl class ﬂ |
f

postage and handiing, You'll sew
@ minte why everyons is talking
sboul this incredible madorder
bookstore! Many of these special
intgrest books suddenty go oul of
print! You've already missed ot
on some inchedible books! Write
for a catalog and orger the books
wou need whils they're still awasl
mble. Wiite for & catalog TODAY!
e T — S—

Lindsay Publications Box 12-JX
and rastore old stearm  snginedl BEA'IDI"EY IL Eﬂg"l S'Du'l!

Build 5 weldar! Make your gwn dnl Send & catalog! 've c_nr.lo:l:'d $1.00 US & CAN

® hits, taps. dées, rearmers, end milks, 153.00 foraign airmai|

g and much mome! Digcowver sn o

Sheel L I
Cay
Srate Iip

EEEIT O TR S P—

BUILD YOUR OWN BOAT

doin Bl thounands whi Duld ssch peee AND SAVE S35 GLEM-L's proven
mathods ane especialy misndod for amawus Shg-by-s9en poional and wesen
Insiruclions with matenal lstngs assure PROFESSIONAL RESULTS! HUGE
léd-page calalog cescribes over 200 designs. & 1055 Sad & power boals, boal
traikrs, boang books, AND MORE" Ordor catslog Acw and also receve FREE
"BOATBUILDING SUPPLIES" trochurs

. =—=___4_
“lTs' I':lal‘.mis 5 _.nrl“l l;nms Ssssssssdssssscsssnnsnsense

® credibie 2000 page machanical
enginsar’'s handbook! ..a hugnl

machinist's handboeek! See oks
on maching dasign, strength of
matarials optimiration, mone!
Learn aboul plagtos. carban-gra-
phite compogatas, impection molding
and mmuch, much mone!

& GLER-L MARINE DESIONS
5152 Rosecrans, fea TSET, Belfiower, CA SO706
GLEN-L catalog & §2 00 |sen 4m Class] OR
GLEN-L ctalog i 54 00 t5ent AIR MAL)
"RBERGLASS BOATBUILDMG-AMATELRS | g590 95 e
BOATEUILDIKG WITH PLYWODD™ m§t 54 ped
“INBOAAD MOTOR IRSTALLATIONS WS 55 e

i

aono

-

“FOGEMNG SMALL SANBOATS G 650 pod
""HOW TO BUILD SOAT TRAILERS B £50ppd

ME
STREET

GLEN-L MARINE DESIGNS cirY
9152 Ansecrans, Box 7567, Belliower, CA DOT0R o s1aT o

£ 000

GLEN=L

.
L]
-
-
L]
L]
L]
L]
“HOW TO AIBERGLASS BOATS &% 450 pod :
L]
L]
L
.
L
-
L]
.
-
-
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Build this beautiful
Dome Home
by yourself'

Enjn;r super aﬂnrﬂable payments
and low energy bills

Save up 1o B0% on building costs and up to 50% on

utilities Beautiful Monterey Domes geodesic home

ks are exiremely energy-efficient unbehevably

strong. earinguake resstant, and easy 10 asemble

No special tools or skills necessary, Qur unagoe

palentod buslding syslem maked home construchon

A really for Ahe novece

Monrterey Domes pre-cul, color-coded shedl pack-

ages starl at §3905 Models wip by 3,500 80 M

Send tor our exgiting color Catalog & Plans Book —

over B0 faci-Tiled pages of beautilul afiordable

homaes

Winte foday' Monlerey Domes, Inc.. 1780 Chicago

Dept. AG-4, Riverside, Calil. 32517

T - S S S S S

0 Aush me your 30 pags CATALOG & PLANS
BOOK. Enclosed is $5.00, postags nciuded.

I O Also send your ASSEMBLY MANUAL for an addi-
lional §5.00.

HAME __

| soomess
| civ.state ze E
Mail To: MONTEREY DOMES, INC.
1780 Chieage, Dept. AG-4

RAiverside, Calil. 82517 MONTERY DOMES

WANTED NOW!

SALES AGENTS

MEN, WOMEN

Your chance to make some
real serious money fast!

All experts agree that absolutely
nothing sells better and faster by
mail than information. Sell how
to make money books, manuals,
and special report by mail. Start
now part time or full time. As
your Key Source—I'll supply you
with everything you need to
operate your own home busi-
ness. The market is extremely
huge millions of potential buy-
ers. There is no place like home
to start a new business of your
own. For full details send $2.00
{Refundable) to—

FORGET THE REST
PULL THE BEST

TOURING
CAMPING or
CARGO

Highest quality
ged-coated fibarglass

1T @ EATETY EMMWEERED
: ETYLG

APCCTAR
2T 5 CUBIC 0O CAPADTY
lﬁiﬁfﬂl% EeaaNGE ORDER BY MAIL

ATCHES AND SAVE 20-30%
& 000 POLIND CAPRCITY
WRITE TODAY FOR FREE BROCHURE AND PRICES

T-G Trailer Sales

1145 W, Mayhedd Rasd, Adingios, Texss TB0IS

PHAET
[BAT) 4ET-4 185

NEW YORK

SUCCESS EXCHANGE®
POST OFFICE BOX 1242 pepT. Pas3
GRAND CENTRAL STATION
NEW YORK, N.Y. 10163

BUSH
HAT

5119 ppd

The Fanger Bush Hat in popular woodland camoultage
patiern s an axcallent hat Tor hunbers, campers or hilkoars
S04 nylonfS0 coflon, Tour wite mesh ventdaiors in the
orown, plug & %% wide nylon webbod band with loops for
adding natwral camouflage. Floppy bam, 37 wide. Ad-
jusiable nylon chin strap Hand washabbe. Avadable in
sizes Small (7), Medium (7Y), Large (TY), and X-Large
(T3a). We honor VISA and MasterCard,

Moneyback Guarantee
S Sabes ven puas

P.O. Box 1500, Chapel Hill, NC 27514

The WeatherBloc ™ System.

Enter the affordable world of The
WealhierBloc System. The construction
system that lakes the 6 tedious steps
necessary to build conventional housing and
reduces them inlo one easy procedure.
Saving vou time. And mones

WeatherBloc has been designed for stractural
Integrity and energy efficiency.

Each design in The WeatherBioc Syslem is
customized. And our design service is free,

You can even build one yoursell.

5o, no matier If you're dreaming of a Leal
blue two bedroom contempaorary in the
suburbs. Or a cozy mountain chiaket for vour
weehkends, Your dream can become reality

Affordable Contemporary Homes

Write for free information. Send your namd,
address and lelephone number Eo the
address below, Or call B00-833-2461 1in New
York 3tate call 518-394-2426],

Exclusive Dealership Territories Avallable

THE
WEATHERBLOC
W SYSTEM

A Divislon of Lincoln Logs Lid
63043 Riverside Drive
Chestertown, MY 12817

B dard o e
e | o T e .;SHEI' i.l..l

A pabect o goggd BACE, GiU
'HIET'—N‘"'-’-'“':-& e B ol -.E:m WTEE. Sand N
lﬁl\hl'vw' US GOwT umau.l.mmmmm ‘md-‘
Fhe COLLEOTORS ARMOUSY, P iy
me.s LATERG |AKE nlumma ViRsgIRIk ¥

5
;

FREE SOLAR HEATING
Do-it-yourself 4° x & solar panel easily
assem bled with common hand tools, All alu-
minum — ONLY §268,85! Send §4.00 for bro-
chure and fully illustrated instructions to:

Associated Energy Specialists
Box 534 Newton, lowa 50208

BE an ELEETHDHIES__SPEEIALISTI

————r—r——e
REMOVES WCAL Fﬂﬂﬂ' MDSI‘ STERED mhﬂb

The Thomg:

avy duty ball Bearing pump. All metal, fust-
proof Type XB. Stainless shafl. Use Lu HP or
larger, 1| HP 1,200 GPH 60" high or 3,000
L GPH 25° well, 5,200 GPH man.. 104" in;
= 1” oul. Belt or direct drive. $21.95
) M Type P won't rust or clog. Bronie bear-
... m: Ta!iWEFHI in; 3" oul. 515.95
back Guarantes.

LABAWCO, 80 Hwy 306, Bells e e




THAT'S WHAT THEY'LL SAY WHEN YOU GROW

EH U M U N GU S TOMATOES THE SIZE OF GRAPEFRUIT.

ATCO'S REVOLUTIONARY MEW SYSTEM OF TILLAGE GIVES
YOU GIANT PEPPERS, OMIONS, POTATOES AMD CARROTS
(ENDORSED BY DEPT. OF AGRICULTURE]) 30 DAY FREE TRLAL
FERIOD, SEND FOR LITERATURE NOW .. YOU MIGHT WiN &
FREE TILLER!

Want & betisr garden? Try & betier Hiler . . . new ATCO Tiger
Tilllar with Varl-Alsk Tines, so genthe it tills singls hended . ..
phves you more powesr per pound of machine than sny olher
Wiler . . . Budll for commercial use with 16 adjustmeants for

STANDARD GARAGE
Easy 1o buwild with our plans amd complee
sire

el e

spmrihy

opamior comiort and befter llage . . . Does the work of & rear
snder bul costs B5% less . .

P . . Sand lor Hieralure now . _ .

Wl 12

plans tor lag
peihe basibel g

Crown Buddm Pr-u-du:l
Depl. C-483 P.0. Box 34542 Dmaiu SE. BE13S

nn. Ilu Waeds fast irom 12
fn 7 nchas wide.

Tiig
1 ek ol Pusl, 12}

Write: Alenlown Tiler Co. oo Alleniown Feed Co., Main Sireel
Allentown, New Jersay 08501 _Dept. P

| —
L
City

Flate —
For rush delivery of llemiure cafl 201 -530-8380 24 hre. & day

— Zlp —

Splits m - -

.. EASIER EPFESTEH‘
LOG SPLITTER!
Oy 34895 plus §8 o & h. for
" adaplable cone. or §95 95
plus$10 ready-to-anach bo hut of
car of kght iruck [specily vehicie ). Pa —
sand §% sales tax. Free info—sand stamped |
sall addréassed envelope Good Products,

Aoute ) Box B8-A PM, Kutrtown, Pa. 18330

RAILS

Fnr "ruur Home

?za?%eu Viger Eva Ring .-----t--i----------
s:n‘s"l’
e el ) ®  and I'll tell you exactly how to turn it into hig mane'.r'
| .:u-ﬁ-l-‘} Sgoo0o0eneeo0eboeonon®
gy N MAIL FREE SAMPLE CERTIFICATE — Get Full Facts
Buili incempee. §17

How to start your own big profit

85 HOME IMPORT BUSINESS

MY PLAN STARTS YOU FAST...Shows you how to

24, 221
L Buy Below Wholesale

IIEI—-NI:IHE!I...Tum Spare Hours or Full Time into INCOME!
ﬂlimvEH PROFITS OF IMPORT! My Home Mail
Order [ Business Plan guides your every step .

it is bi IDI.I.“}-' Of my pﬂﬂmﬂ success, Shows ﬁgw
to deal direct and cut out costly middlemen. . .30 you
keep all the profits! 1 do the “hard work™ for you .

by I:l‘l'i'rJJn: lh: waorld to find dazeling “first time of-
fered” new imports. The actual sample | will send you
Free i3 typical of my im Eort discoveries. You ean plck
and choose from more ¢ 24,000 products. Deal in
one product or 1000's. Buy bedow wholesale,

& Sazpborm
Loww, Lewm prices
heer Burghica

Lock Blade Knifa

-
pi"'* LR

B.L. Mallinger,

Famaias Workd Trager,

Tiamally -known Mail Order Ex-
Bart. Pr mr.u-hl mAEllingar l.'|:|t “tn:!:::-‘

iy & TEw yEATL &G0, DaF

:qu‘;ai?iu with bess than 3100, T oday
vy Dusiness empire spang the gloabe 'l
wi’l help you succesd uting my pe
sonal experience

sdail coupon far
FREE REPORT.

pert : Prasi

STERED

draps e ondy §$1.85 fab in
larger oroen New govemmant
naling makes thousands of im-
pora fres of sy duty whinss-
wvar, Vou dial direct my Insar-
natlonal Traders way, Cut out

EAED. 'l'ﬂl.lhcm EARJ IHIEDIETELH'LTI I:E'rlﬂ;e free
CASSETTE  membershi exclusive Internatio raders organi-
ﬂ"gﬁ%‘g&%ﬁim Leo ELA'FE:‘ zation . . .Pm:undy puts you in direct cantutrns:nth
Wby L i e % Watch .':: “L?ﬂ suppliers abroad, 1 show how to operate a rwhtrt.
otk r warchee b cpuartity. in- | R* 3195  Byow Age no barrier. ldeal for spare time husband/wife or
ampls, one LCD Wanes 5456 i Wholssls  retirement business, My report, “How to Import and
opd. o 10 for §3.95 ped, Frics LS e e == Export” tells how to do it. Mo obligation. No salesman

[ v -:a-'l.l Certificate bri our free gift ample import
| and everything else. ik .3 . "

Mink Cassette *%
H“El'l 15

FREE CATALOGS!
y Mow! Duich Deuble Profin

e tal Ullml
By m Membaer of Internationad

Cost

pready LS, specisfty merchan- 3255- ; - Trmdadd wou blid gt Ivee cale
dise  Faddlavn, Faaily dul Radia logs of spacishiy misrchardom
direct Field H"! ljnwb 1; e lllsud'bﬂlnm peicis
{Hm L rom big U5, wamshsus
1.2 : ue
Fiaad B H‘ Products wn_u-cuulln-Mn
By Sipm Eram 53 55 Weglemin g7 g H .pd.:l i tustin
ﬂrln'ﬂ v.s _,»
Genuing JMZIE Gpinning -
MECKLACE
sTERED 313 - U’HE SAMPLE IHFﬂ'ﬂT REE
T it (S0 sem S5 M Mo oo
b * ar v
e | YRS Electric M wogatana Hills, e vluTr?mT:”T
S MMM Razor M sena FREE REPORT, “How 1o |anness " borser it
BL70 el import and Export” . . . o lgabite for Froa
FEHSEHHL GUID#HCE' g Actual Fres sample import. Every- lsampis impert. B

cauie of high cost

| beleve in glving you my personal heip)
3 and limited supply,

Regularly | mest |7, Members at regional
closed door Seminars across the country.
Wou will be invited to thess meestings.

1000°s mare darzling products you can buy DIRECT]
Walkie Talkle Clgarstie Lighter

e | can start 3 profitables hama Busi-
ness of My own.

o one,
ONLY, Fres sam-
pig Import. | hawe
not préviowsly re-

Golf Balls Beer Staina
Baseball Glove Rifle Scope Sraemiad J““,f‘ :::
Telescope PRone Amplifier 18 years of ags,

Ewciric Calculalor Movie Camers Initial hers

Sapphire Ring Fishing Rod
Spinning Rest Swords —Tar
Ragia == Hlack Forest Clock N Iﬂmﬁﬁw

Record telephone conversations n your
ahice of home. Connects be

CHSSENE OF LhpE reforder WAl your
lelephome of teléphane LINE  Slarts
aibamatically when phone & ahSueded
e Sathess ol phee Eonweriaton

Pl
COD' secept. For catalog of fransmetters voice scramblars
and ather specialty ems, enclose 5200 to US| Corp

W | earn how to MAKE MONEY

in DRAFTING

Trnin ot B in Spae U, mmm
riance Tools &

e

cowrss. Mo special talemt rtﬂ.ﬂ-lluu'pm

whist tn da, how todo it. LEARN DRAFTING
AT HOME!

ALY e

PSP

1'—FIEEI 'I

“CAREER
I

RODRESS

Bpcraditmd  CITY
Remeni

STAT] e
e B WORTH AMERICAN SCHOOL OF DRAFTING,
| Emmet 4408 Cimpys D, ey PBORD, Rewporl Buach, CA 52680

" Get Into COMPUTER REPAIR |

Ti"lﬂ al home in spare tima. No previous axpmma
needed. Homa-sludy course includes 1ools and materials, |
shows pou how 1o start, Bend lor Iree tacts, No sbli

Mo saksiman call, |

|
e plie
1. _mmmu e — L= |

Enlnlﬂlt anﬂr IJ:pI m Seranion, PR 5513]

POPULAR MECHANICS - AFRIL 983

A magazine for both movice and
weteran bringing you over 73 project
plans per vear. ..for building the best
of Early American, Shaker. English,
Contemporary  furnitoee. clocks,
tows. lamps. gifts and much more. .

ALL FOR LESS THAN X+ PER PLAN

PLUS Regular artbcles on shop tips,
jig-building. Ffmishing technigues
and money -making ideas.

1 YEAS (8 [esues|—enly §12 .00

2 YEARS [12 bi iszoes|—only $72.00
Foresgn Rates 1 year—514 00, 2 years - 526 00
[Please make payménd in U5 Funds)

The Woodworkers Journal

PO BOX 1629-314 NEW MILFORD, CT 06776

MAME
ADDRESS __
CITY STATE ___7ap

e L AR T WL C TR e TR LI (o ——
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TILLER USERS...

Can your machine
do all of this?

+ Handle with just ONE HAND.

# EVENLY break, turn & till soil.

+ Shred vegetation without tangling.

< Leave NO WHEELMARKS o FOOTPRINTS.

The TROY-BILT®* ROTO TILLER-POWER COM-
POSTER can do all this and more! That's why
serious gardeners consider it the
finest tifler available, See for
yourself! For complete details,
“OFF-SEASONT SAVINGS, and
FREE 26 page booklet clip this
and mail inday to

BEAT the HIGH COST of LIVING!

LEARN UPHOLSTERY AT HOME . .. restore old
chairs, sofas to like-new condition! A& claan, an-
joyable way to put spare hours to profitable use.
OHd cast-offs picked up for dollars, worth hundreds
when reuphaolstered. Fascinating home study
course includes tools, kits, supplies. Earn as you
learn — start your own business!

TROY-BILT® Tillers

SEND FOR OUR FREE BOOK TODAY! YOU'LL
GET A BIG ILLUSTRATED 24 PAGE BOOK ON
UPHOLSTERY and the upholstery business and a
sample lesson showing how the fabulously suc-
cessful MUI system is taught. It costs you nothing
to gel the information and there's no obligation,
Mo salesman will call,

Madern Upholstery Instifute, q
80132 Field Bidg.. Mansas City. Ma. B4111

TROY-BLT*Rate Tier Pewer Campasiess

Degt. 8
103nd 1. & Wih Ave, Troy, WY, 12180

Pease send (he whole wenderiul siory ol TROY-BILT® Asle |

- m I Please mail me a copy ol
it RS S A S I : your bonk ~PROFESSIONAL UP-

B0132 Field Bidg., Kansas City, Mo, 64111

|

1

I
HOLSTERY for Fur and Profit.” T unders |
atand no one will call and there is no obligation ;
|

[

I

iPiease Print Clearly) w
=
| Kaing £ : Namea Age
0
Pk 3 | Address
a ] )
| & | ER swo___zp___|

ET_L

with a8 WHITE'S ELECTROMIC
MINERAL/METAL DETECTOR

White's Inatrumenis detect , oolns,
o blat Metal detec:

in half the tima
My e e — | -
FOR THE MEAREST WHITE'S DEALEF

phis ather valuabies and It s AND A FREE CATALOG CALL TOLL FREE
n for the whls ko wnjoy. Modets
e §75 58, Boverad by U8, et 1-800/547-6911 pika

WHITE'S ELECTRONICS, INC. 1011 Pleasant Yalley Rd., Swesl Home, OR #7388

Satellite TV
STOP LOOKING!!!
SUPER LOW PRICED COM

PLETE
Nm' SYSTEMS WITH 8°. 11" sl DISHIS.I
“WE HAVE IT ALL'" 100+ Channels =LMA's
__ = Antennas * Recelrers = 'Iml
‘-EI:‘MH-.:‘HELITE“IHLIIIHNIIIH"
il gl Belnd Mechaalag
. aainiily rocaptinn, The prosfyiess M Il I'Tﬂ_‘.ll

.-",“71.3

p.0. Box 3100, BEPT, M4 Lanians FL 23487
Sand your REFERENGE BOOK for 511 85 plus
#2.95 shipging & insurince (ULE. funds) or call
¢ 24-hour C.0.0. Drdar Line (208} 278-7841
i

. Army, Hbraies woelbwidn have imaghi fhla beek

| prine cards, stationery,
| envelopes; advertising,
| law;éttm%tg‘"dﬂ IEL
Sym . birthday,
| cards. Satistying
I pastimeimoney-makar
Woark with your hands,
| use your imagination,
| a8 results.
Own a Printing Business.
Harve your own el i
shop. Add o income. We supply instruc- |
tions, hand presses and all supplies |
direct from factory, Famous since 1872
Send $1.00 for a catalog. Kelsey |
Presses, 838D, Meriden, CT 06450 |

—— ———— ——— —

Kelsey
| Catalog

Fiberglass
Trawed Trailer Kit

Build Yourselff Save Gas

TRAILER FOR THE '80's—Bumo Travel Trailes
it gleeps lour. Unger 1,000 s Fbarghass.
Ready b0 tow. Finish mienor anly. Write Bumo
PRI 14143 2181 Avenue Momn, Plemauth, MN
85441, For tull color catalog send 5300 to cover
handling Rertal Ooporiuniles

i L L il L L}

AT LAST! Latest info on prices, modals.
« S0UFCES. combat shooting, special ammao,
Loaded with color. America’s only exclusive
AMERICAN HANDGLUNNER magazine. 5100 for
80 pg sample - ong year subscription at less-than-half 8
news 5iand prica, only $5.95. Send check, money order 2
or credit card info o AMERICAN HANDGUNNER
SUEPLEM BN 5430, SAN DIEGD, CA 821

FEESARRRE R REE R iEi (LTI Y oY

LEARN HOW TO HANG DOORS

EARN $30pr hr $100-5200 PER DAY REPLACING DOORS
Pt timdl, Pl teree Of Sares 33 Soing your own Siep by siop ingtruciionms
by & prohisssonal with 2,500 doors hung, | know your probams

GARRETT DOOR & LOCK CO
1853 Denigon, Pomona CA 91766

\ 3 "ﬁ:ﬁ‘wm'

UNUSLAL PARTE, QADGETS & IDEA ITEMS, UNAVAILABLE 1N
STORES OR CATALODGE ANTAHENT | Basen foiset on svery thing]
l Birw ilerm in wvery aise” Mo poisesrd o pow gy’

ELECTRAONICE
Dept. 33

Fiatustuargh, MY, 12901 I
L T T . I T S G

HUNDREDE OF I

SCAMP TRAVEL TRAILER
ALL FIBERGLASS -

SCAMP 13 & 16 & 19:

Tol FREE 1-800-346-4962 @ or
Write for free color brochure.

Sa;f‘np

N\

LIGHTWEIGHT

5TH WHEEL

-Box 2-Backus, MN
56435




(S _BUY A WHOLEBALE  roilies o o |
“GAR COVER

SAVE as much as 80°% with === Quality PowerTools

American Maching & Tool Co., Des. PM43. 4th Ave. & Spring S1., Royersiord, PA 19468

23.00

[T Balt Sander §52.00

B Til Arbesr Saw §52.50 I Disc Sander Attachment §17.00

+EER - EEF 1 A

318 W. 17TH 5T., LOS ANGELES, CA 20015

TUNE YOUR GUITAR

IN ONE MINUTE

Six precision-tuned reeds make ssac
tuning a snop. Shp the “VIEW-PITCH™

e Iurget%nhﬂyuurh%u itar and ud}i]usl
Fha strings. n the proper pitch is
renched, the ding rmed vi-
bredes, As eosy a5 that! This fannastic
ifventon, eol for oll guilors, hos
been proised by ower 200,000 be-
genner and professional vsers.

Gift Bowed,

“ARC WELDED PROJECTS"—VOL.II (]
Instructions, and drawings, for making 140
useful projects. 272 pages — $5.00

“NEW LESSONS IN ARC WELDING"—
2ZNDED. []

100 lessons: matenals, exercises, gues-
tions and answers for manual welding. 320
pages — $4.50

Chack and clip ad, mail with check or
money order to publisher: Lincoln Arc
r.:lﬁng Foundation, Cleveland, Ohio

NEW SHIPMENT JUST ARRIVED
- heel to _ .. ng. m Wl-mﬂ T
Cotting edges feom ¥ 1o 17, il shanks o™ Brand new i ar-tight 6 pacis.

J2-Teal Set, GA. eost 2795 now ge
14-Teal Sl G cost V126" now ige
Save Ewven Wore, Both Sets now g
Twg 138 Sets Limited Time) g

Maney Back Gearaniee Adg 'JE for shppng
Traas oroars add 5% tan. Expoet meders agdd 4
U_E‘;MI:EITLI_ Deg 533

spn San Arlonio Tesss THZ1S

wrrease eficiency. Fud scale power
tools of heavy culy 100 casl iran
aai steel Streamlined design Ie-
duces weighl. cuis materidland pac-
duetan costs. Specil patents provioe
addad elficiency. ACCUraCY, S
Parls made, assamiiel, fasted, packes
in ous own faciones. Shippst v.‘;:::é-
MERIGA S TOF
hﬁl;ﬁill .iilf'i'tﬁ 2 MILLION USERS
mriem [ piefson wersatiby and
nagged periormance
*10-YEAR LIMITED WARRANTY. Any
ot ar parte of any AMT power Iocd
which become mioperabue lor any red-
san veithins 10 years of the purchase
date will be repaired of replaced by
the fatiory. Your oefy oSl hai return
postage
*~Eutupl MoHAS b afnch e sgme [EFm:
|nr one g wareanty & i

Tk

if eSO 40 pasiey Wik aligr
FREE CABINET BASE
Bty and inexpensivel

10-DAY "Wt

8" TILT ARBOR NWEH

ot incuded Ty

PLAMS Lise bench saw a5 ey
L HET ]
Wil Hoor model (a5 shown) S

Please send me the units checioed
l ] Payment in full anciased § ar | Standard rip tence £6.50 [ Mitre Gauge tor Sandar §3.50
L1 5500 deposit each ilem onclosed. balance [T Long Cabinet Aip Fensce 57 50 [ Jointer-Planar $53, 30
orcharge my 17+ all-bearing Spindle 12, |1 Ball-searing Spindie §1
cCon A &p £12.50 Ha SEE 5.70
: S Rm s s s
FITS ALL BIZE CARS FROM AUSTIN HEALY SPRITE Cart ' [ fa:,;:gth.we . = 15a-r.eas|i£!¢ch;ic Motdr
T;M.WWFM1H¢WHF£ I M. a:rulfg?dah%:m — :mssgl;"“hm""eml
MALL MEDIUM LARGE Sel of B Turning Chisals O [Purchased Saparmisly)
LEMGTH-158"-170"" LENGTH-170""- 100" LEMGTH- 191225 I S J [
29.00 _35.00 39.00 l Spiuny Kame
WATER RESISTANT AND REPELLENT 3 Addess City State _Hp
S e S ) FANTASTIC VALUES WITH THIS COUPON!
1 AT O THON :mm-m -
i : ki HATICWWIGE
i v BOOHA-ET3E v DIRECT FACTORY OFFER AND REVD-
+ A g e SLEET CALEFORMIL LLITIOMARY PATENTS decreast cosls

SAW oo

WORK OF $150.00 BERCH

is. Converls easily i ulfi.llwa“
$300.00 Noor model cabiner s
Crosseuls, rigs. milres, culs com-

poesd angles. dadoss_ makes ves

and maldenps,

52“ E: H:ismlq:ln'dllu
bied cast on ang :g:li ] ’a::!-:-?;
Qround casd imn Esble, bisde uded,
TEH&LH*M RIP FENCE,
s aﬂ"i SEHEr work aligameant,
FRECISION BALL BEARING SPIN
- 1o commercial service, 512 50 a:um'lE
W !UH}F TILTS . . . TABLE STAYS LEVEL. Lok
F 0 up ba 20°. Raises, lowers, G 6g 214

SW Eiart removes 1o lake dado heads
1GF Or Lger |not included), RIP FENCE

Lo.k, ]“H'T Wi

H

F
T b
fance for cabingt nase a5 sl—.q‘:r}:? aﬁna'j SITe [fov bench sew) $6.50 long rig

. o fransform
quaranleed to do work of flaar

GUARANTEE Mideis costing $300. FREE plans ii
k - Rours . iise AMT 5w al you "'m"‘”-'-_HEv"ll‘!‘h:ﬂ:'H piywaad 4
I Erﬂp o bt yaur saw far cuting. Plang provide 27° & 24° wark smh:;‘- 3-;'!3 :n[u\ll;il
e 1B-YEAR LIMITED WARRANTY"

st price, We will
T et

right INDUSTRIAL SIZE 12" SWING 4 FT.

WOOD LATHE

DRES WORK OF
S200 UMITS,

10-YEAR LIMITED WARRANTY* ssri Complele as shawn,
Pitr

B gauge:

PRECISION 4" x 36" 53 m‘nrﬂ.

BELT
SANDER

1.o.b. taciory W 18 tbs, 4l

ssz" dtgc Sander atiachment ncluding di

dise,
tracked, grand cast 1able (bils B-457) 517.00 add'}
The world 5 most tsentsd bell sander Heawy castron
sanier has bell irack and lension corbiel inclydes 4° 1 36 standard
tanckng bes Changes from hesigonal bo verical sanding in :lZl.:I:II'I'ﬂS1
Uses 13 HP o langes malor 10-YEAR LIMITED WARRARTY

F=F  CALL TOLL FREE NOW!
7. ... AMAZING VINYL REPAIR

= —$10 to $20 in an hour!

Big earmings. repeat business. Car
shops, homes, motels, restaurants
bars, #tc FREE FACTS BY MAIL
Call toll free 1-B00-621-6633 (11l 1-B00-572-0444)
or write VIP, 2021 Montrose, Dept. 182, Chicago. IL 60618

INSTALLERS NEEDED

Earn electricians wages
inzstalling =safe, energy
saving-Low Voltage, gas
light conversion kits, 12
million  nation-wide Lo
Convert

Convert-A-Lamp, Inc.

TRIB Trentway,
Houston, Tx 77040
T13-462-6508

POPULAR MECHANICS = APRIL 1983

lo.b. lacl.
Wi, 18 ibE

! mll

Complele as shown, 1007
precision grourd ast inoa and ulaal 3
Pielessional pawer planing at 4 hand ot proce Make faslef, MmN S0CU
rabe oints & Devels for windows. dooes. diawers. square lagered g
Aiustabie preciion grownd cast iron fable. In-leag taie sdjustable 1o
18" deplh ol cut fence adsstabie to any angle 0° 10 50°,3 ha:d:l?ﬂl
iound high-speed st krmes. Ball Beadng Spindie: 515.70 add

18-YEAR LIMITED WARRANTY™

SPIHDLE SHnPEH “IT with hobddown
‘44“ {.0.b, Tactary. Shipping Wi. B Ibs.

Compigte less wood paris, molor,
Maizs haads

powes . maldings. Toagui
and-gropve points, eic, Easy assambly
plens. Has sealed greased-for-lite Do
Bearmgs adjustable height Aol fence
aaspmbdy Takes 14 HP of larger milad
Sandard 127 bore Gulters avitibie
16-YEAR LIMITED WARRANTY"

AMERICAN MACHINE & TOOL CO., INC., 4th Ave.

Visit o Royersiord FACTORY SHOWRDOM t ihese s low prices. 4th sad

Comparaiile in speed. precsion and duwabdily bo whils
sefng lod 5500 snd more. J6° between centers. For wood
anid plashcs. Twbular steel bed rads wilh dusl poinl Sus
pansion ntredse soturacy, case of operation. Frecsion
ball trust cup cander vy spul center, graduated T-rest
J-Speed pulley Tod dhilleren] work diamebers  Heavy-duly
ba¥-kearing moded £79 50

1.0.b. Faciory. Shipping W, 30 Ibe. Faceplate (optional)
bt luening bowls, lamp bases. ele_ $4.50. Sel of 3 high
speed tuming cheselz, S11.00 add'l: Sel al &, 529.00.

* PADAL DRILL PRESS

, . All cast iron and slesd
8 Lo.b. factory, Wi. 30 fts.
12" capacily Jacob's chuck
included.
Indusiral gualily precsion il weh 28 standad
.'t_alwes My Bxiras. Hiad raises, iowers. Depth
of |I|"|::\q| up 10 1" Presef ta any angle lor ca ar
0fF fatie difhng, even horgontal driling. Complele
B8 Shown less medor, ball asg mglor pirley

10-YEAR
LIMITED
WARRANTY"

BRAND NEW

& moToR

Develops 3 ull 1 HP
Mew General Elecing Medm
:ﬁl ||:;! \:llh any :\15-#_-' fooi an
IH BEurEs 127 shalt 1725 APM  $49.50
it purchased with say AMT jool
chazed separately) ' ool uck
Csvernd by 2 one yoar limited warrasty
17 1os. Lo.b. tachsny.

& Spring St., Royersford, PA 19468

Spring Sz, From 9 b3 4:30 o8 weekdays and 9 I 12 on Sal




Pumping is Pumping, Right?

WRONG! Pumping with anything
short of a Milburn Stirling PalmPump
be a real mightmare. PalmPump is

¢ hand-powered pump that offers
allons per minu
But with feat:
and

up o2
under $30 x5 like self-
priming reverse pumping,
PalmPump can outp fm any pump in
its class '
The |dea
purﬂpunq rrll"

tool for transferning fuel
halllnq small L'.u::'aTs and

r'unl;:rdr1 ..1r‘||:‘l ru_aqv-' 1. weighing
28 ounces

Order now, and discover the
rence PalmPump can make in your
ems. After all. doing
things right is just a matter of using the
right tools
Send $29.95 in check or monay order
plus 32.00 postage and handling to

Milburn Stirling Corporation
1840 Commerce, C-North
Boulder, Colorado 80301
If mot completely satisfied,

PaimPump within 30 ¢
refund. Please allow B-

return
/5 for a full

'lhrninghimabetter
craftsman can be as

sim rning the

Our new 244 page catalog is filled not
just with pictures of grear hand and power
tools, but carefully written specs, detailed
illustrations and recommendations from
craftsmen who've spent much of their lives
making, using and testing tools.

You'll know what they look and feel like,
and you'll know how they fit your needs.

We believe you're not the average
craftsman. 5o why should we iy,
give you an average catalog? 5

+ Garrett Wade Cou, Dept. 148
161 Ave. of Amencas, 5.Y MY 10013

Please send me your 244 page caralog of wood working
rocds, machinery and accessories. Enclosed $3 00

Mame
: Addreni

e,

Prer-crve the legendary beauty of Amtcr-u s
most famous motar ear in your home!

Eecapiure the iremned age of el devs, athiah gin” and breadines
whien you own yous own authentic hind cast metal reploa 1930
Duesenberg. [1's the plimate collectible commemorating the ulls
male dream machine that sveryore wanis, He ansipiel ol Thee hiving.
pamalakmy vame Wl woeed i the crealion of This fre 6707 brins
tona fmish reproductson, Wee e w vou Tl treasure this colecion’s
direr anid daglay A proudly i vour home o ofloe

You don't have to be  regularly $14.95

a millionaire to own W

a Duesenberg! s 99 p_5_,,.|d“ puid

Mkrvives Bt Phesiar Acld 0% Tas

I ndicate method of paymeni betow. !

| CCheckorMonsyOrder CVISA  CIMasterCard |

| totaling $9.98 |
A il Humbeer .. Dats !

| -

| Pater Thomas Sales Co. i
P.O. Box 717, Highland Park, IL 80035

l Name A — I

I Address I

| f:lhf =T — I

] State Zip I

Tt SR e ——r®)

NEW VIC-20

VOICE
SYNTHESIZER
S79%0 saie price

Limited Guantities
VOTRAX basad
Unlimited words

Ad|justable volume and pitch

PROTECTO ENTERPRIZES
Box 550 = Barrington, IL 60010
Phone Orders: (312) 382-5244

Solve your
Hauling Problems

950 Ib. Capacity
The Stowaway Folding Trailer

Hayes
Garden

Carts

2 Sizes
Available

Standard Dump Front

Call Toll Free @ 1-800-243-8550
For Free Color Brochures
Hayes Equipment Corporation
PO, Box 526 PM
Unionville, CT 06085
© 1982 HAYES

Hayes

ESTABLEGHED 1543

suiLD your ownN JET HELICOPTER
EASY TO FLY—INEXPENSIVE TO BUILDI

@ Carrias ong persan-plus
® Simple hand-lool assambly
» LUses low-cosl fusl

PFlans—compately ilusirated: $9.00

maiem

The HELICOPTER HOBEYBOOK

Includes Plans lar building
a pisloR-engine-poweisd BOTH ABOVE BOOKS
only $14.00

Habcopler {illus ). $8.00.

s Ime.
P.0. Box 18488 Baltimons, MD 21217

POPULAR MECHANICS - APRIL | 983
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The Mean Little Kit
Thig 24-plece kit of computer'slecinonic iools includes
T screwdniver sizes. adwstable wrench, 2 pair pliers,

wire sripper, knife, ali
key set, scissors, 2 fiexible files, bumisher, scidering
iron, solder aid, coil of solder, and desoldening braid
Highest quality padded Zipper case MEasues approxk-
mately 6 x 9 % 1-34" insde. Send check or monay
arder, of charge VISA or MASTERCARD. We pay the
shipping charges. Guaranieed satisfaction. Free jool
calaiog on requast. g
Order Ph-& $55.00,

Jensen Tools Inc.
Dept. PM 7815 8. 46th St
Phoenix, AZ 85040 (602) 968-6231

nt fool, stainless ruls, hax

S —————— e e T ]

o, prioes om

paris, kits, sngines,

e peaie el

Send §1 for DUNE-BUG phg te:
K & P Mig.

Box 987 L]
Azusa, CA. 81702 Dasles Enquiriss Invited

GREAT SAUSAGE RECIPES

(s pius home curing and smokin
towl and fish. Over 100 recipes. Free eguipment
For yours, send to:

177-6 Military Road

seusage
pius home curing and smoking of meat,

fo:
The S.A.USAGEHMEE%

Buffalo, N.Y. 14207

iﬁl‘e_\rrr Build this Bar!
e

Hagons Baory, Beck Bors, ord Conapie B
drrnilobly sowhers wive. Eosiy beailt B
Vnplilmd plosm ussy g et bads
adjuif te Fanywiere,

MNEW A s Dvirar = BIMY
FREE itk Parhain ol Plawi
Cursioann e Do igros i

¥

D] roive FBE page S0P toriany
{estures ovar 24,000 nch and matric ihe-shel o
Pt Theing DaBi fuleys, chae drived. gears &
OB, 0 180 UOEE, COUDRNQ L snafte bobings
i Wi Tob ] Bng any
small maching, engine moos! Low progs

CATALOG 787 m jusl $5.05 POSTPAID

STOCK DRIVE PRODUCTS, DEFT. &
55 TOATH BENTOM KVT , WEW HYDE BARE, &Y. 10040

FREE WEVE:CiRCH DOV ERBION SLIDE AULE INCLUDED! 3

Portable Steam Clsaner
Staam in 60 seconds

CLEAN:

Engires, Alr Filters, Lawn Mowers.

3 year guaraniee on fire box. colls. Uses

ligued scap, propans fined. Waight 120 lbs.

Auxillary pump required on low waler

prassure

3 WEDCO MFQ. INC., Dept. M-13
#40 West Broadway, Jackson, WY. 83001/

ADD TO YOUR INCOME

Eam a second income through Popular
Mechanics Classilied. 51.00 bookist
shows you how fo start your oeen business
with Classified advertising. ($2.00 rebate
with firs! ordar), Popular Mechanics,
Dapt DM, 224 W. 5Tth 51, New York,
HY 10018,

POPULAR MECHANICS - AFRIL 1982 209

[ 8[|

ONCE IN A LIFETIME

MACHINIST SAVER

PTC MACHINIT KIT
with Standerd ~PREC I
Siedugremy Snalruments
CHEOER M0, PTCS0

' 55995

lei‘-.ﬂ:iﬂ AT ey PR 02 FRIKCT 'IH'H-.

13 el |8 Bt |8 " |
LOWEST PRICES - HIGHEST QUALITY

I §C PRECISION TOOLS &
MACHINERY SPECIALISTS!

SEND FOR FREE CATALOG
* Phone Toll Free
BOO-526-4956

| lin ML (207]1761-4343)

Sidie__ Sy
ARG THABLT 7L
[ PPN S B
iR AR AN & [ EFTED
B o il PR AR 0 AR TR

r-l.-l

ITTE Springlinld Avenus
Maplewond, N.J. 07040

aven

H?E metln-;ctorydirect selling keeps

aranged
*How To Saw Lumber

Kind In

if you need good, highﬂua‘lllglum er, don't let
inflated lumber prices stop your impartant
building projects. The Folay-Belsaw goas right
waa trees and turms out smaooth, true-cul lum-

. beginners get excellent results.
Just one man (no crew neaded) can easily cut
enough on weekends to save hundreds of
dollars over high lumberyard prices. For power
or other low HP diesel or elec-
! price low,
andncnnvament time payments may be

Just mail coupan below for
" booklet and complete facts

on the One-Man Sawmlll. There is MO Obligation

(SE0 Sgeenan ML Ta oo Do IO

peer Belsaw Co. )

1 5 Iﬂ“ m Fleid Bulldi m-

Kansas City, Mo. 84111 =

Please send all facts and details in g

your FREE BOOK “How To Saw I

Lumber'*. | understand there is No 0

| (bligation and that No Salesman will =

& call on me, H

= Hame =

I Address _ {
Lﬂr—ﬂlll_ Iip

L

e

You may never change a light bulb
again! Just think, no need to bui.' bulbs,
or climb on wobbly chairs or ladders.
Now, a new scientilic development ex-
tends bulb life and saves electricity, too.
It’s called The Button. . .

_The Button is a solid-state micro chip
diode. It converts AC current to DC cur-
rent and extends the life of a bulb fila-
ment up to 100 times!

For example, a rc?.llnr bulb rated lor
750 hours would last for about 32 days if
burned continuously. But. with The But-
ton,that same bulb’ life would be ex-
tended to 75,000 hours or 8 years. Less
often used bulbs could last a lifetime!

This amazing development works with
any regular incandescent light bulb (not
J-way type). There is even a model for
candelabra size bulbs. Just stick a Button
to the bottom of a bulb and screw into
socket, .

The results are amazing. Bulbs burn
cooler, and give a softer less glaring light,
You save up to 30¥% on electricity and
just think of the money saved on light

ulbs!

The Button is absolutely ideal for
lights that run 24 hours a day like exit
signs and.secumr? lights. (Don't replace
them until 1991!) Major hotels, restau-
rants and corporations are already
using The Button and saving considera-
bly on maintenance costs,

.

)

The Button has no moving parts so

there is nothing to wear out. All mate-
rials meet or exceed U, L. standards and
each Button carries a 10-year warranty.

If you're sold on the idea of savin
money, The Button comes in packages o
12 for $29.95 (plus $2.45 shipping and
han:dlm& . If you're still a bit of a skeptic
(ordon't have 12 bulbs), ordera g(a]cltqg:
of six for only $15.95 (plus $1.50 shi
ping and handling). Either way, you're
covered by Baysiar's guarantee of satis-
faction or your money back in 30 days.
Be sure to specify candelabra or regu.gr
SIFE.

To order: send your check or money
order to Baystar, Credit card holders can
use our toll free number,

Save bulbs, electricity and labor, Order
The Button today!

— CALL TOLL FREE

Mon-Fri 9 a.m. to 5 p.m. Eastern Time

(800) 638-6170 e®
All other times call L
(BDO) 257-T850

Dept. B4C

€ The Baystar Company 1983

110 Painters Mill Road
DOwings Mills, MD 21117
(301) 363-4304



FAMILY OF SEVEN GUTS

HOT WATER BILLS IN HALF!*

lankless Heater Provides Endless Hot Watei

The Hughson family of Pennaylvania

Sound, Simple, Money-Saving Idea

Did you know that much of the energy
used to heat your basement tank of water
is dissipated right through the walls of the
tank itself and into your storage or crawl
space area?

The Perfect Answer-New Thermar™
Tankless Instant Hot Water Heaters

If heat losses are created by the need to
keep large volumes of water standing in a
tank, why not eliminate the tank? And,
that's just what Thermar™ has done. In its
place we have developed a liny. super
powerful instantaneous heating unit which
ACTUALLY CREATES HOT WATER AS YOU
USE IT. A microswitch on the unit auto-
matically turns on the moment hot water is
needed. Then a continuous stream of
delightful, slﬁarkling hot water flows from
the tap for shower or wash basin. IMAGINE
— as much hot water as you want —
produced in a never-ending stream as long
as you need it.

he ordinary Tank-Type Hol Water
Heater is the most “Energy Costly” appli-
ance in your home. In this day of rising

- Selected For Energy House
1882 World's Fair

« Featured in F‘.‘qufﬂf
Science Magazine

» Seen on TV! _

« Member — Gas Appliance

Manufacturer's Assoc. Inc.

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.

cosls and energy cONSCIOUSNESS, a new
THERMAR™ TANKLESS INSTANT HEATER
should be considered by everyone inter-
ested in saving money and saving energy.

TAMNKLESS

STORAGE TANK

}

AEAAAEIT AN

Storage lamks kesp  Tankless dezign |
large volumes of wa mllhmtgnm'l
ter begted ... 2ll the  slore hested waler —
time Tank cycles on  bui cresles i on de-
and ofl 24 hre 2 day  mand Uses no snergy

hen you're  unlil you need hat

waler. Can produce
120 pallons and more
an hourl

U.L. Listed Electric
and AGA Certilied Gas Models
Thousands in Use Around the World

You'll recover the initlal cosls many limes
overin fugl savings as the years pass. And,
you'll enjoy a hifetime of hot water —
shower after shower after shower!

* Savings wil depand upon local cout of fuel, fype of kesl
. condition, age ard fype Of presan| heabe egupment

FOR RUSH DELIVERY OF FREE ENERGY CATALOG
AND FULL DETAILS USE COUPON BELOW

THERMAR'

P

Name

Johnson Power Tech
Meirose Square
e Greenwich, CT 06830

| would like to cul my hot water heating bills in half! Please RUSH
INSTANT, TANKLESS HEATERS. Include details of the absolutely unigue 10 year guarantes and replacement
plan. | understand that | am under no obligation 1o buy anything and no salesman will contact me

X

our FREE catalog of THERMAR™

Address

City State

Zip

Cansckar Mescents send oo 58 B ig Aol Suite 8 B

1 Ok LEW I

When you build the
rugged Popular Me-
chanics air compres-
sor, you'll get one of
the most versatile shop
tools around. It's a
tough workhorse that
can tackle jobs you
never dreamed of do-
ing before — riveting. sand-blasting, spray
painting, inflating and
countless other proj-
ects. And, unlike ordi-
nary compressors, the
PM air compressor can
evacuate your car's air
conditioning system,
But best of all, it's af-
fordable. With plans
from the Popular Me-
chanics Plans Library,
you can build the PM
air compressor your-
self and save wp to
$200.

Send today for your
Popular Mechanics Air
Compressor plans, and
add a new dimension
to your workshop.
Only $5.95 (add 75°¢
for first-class mailing).

PE i -

5§ 4 fF 5 08 F ¥ 1 |
Send check or money order to: 83
Alr Compressor, Popular Mechanics Plans Library,

Box 1014, Radio City Station, New York, NY 10101,
(Make checks paysbie o Popslar Mechancs.)

Please wend me Popular Mechanics air
compressor plans at $5.95 each (add 75* each for first-
class mailing). [ enclose my check or money order
for—

Addidriss
Cay et Fol
Please sl lowr o adn weeks for delivery
Mechanics = &
sion of THE HEARST

blicstion of Hesrsi Magsrines, & Divi
ORPORATION



~AMAZING =~

SCIENTIFIC and ELECTRONIC
—X~_ DEVICES +—

PHASER shocikwave and imvisible FORCE FIELD genera-
lors. LASERS lor weapons, cutfing, burning, unudwm'q.
holography and special altects. NUCLEAR partics scosl-
orafors and detechors. PLASMA, 10N, HIGH VOLTAGE,
HIGH FREQUENCY TESLA COILS and LIGHTHING gen-
erstons. TRANSMITTERS and CONTROL devices lof se-
, islaphones, intrusion detection, nature listening.
PLUSMFRASCIIES THAMIC&.EHEHG?

:‘.:I-EIIDI.LW ASOMNAL PROTECTION and
DEVICES. SEMD $1 for catalog of plans, hhaﬂmmiul—
wd leens 1o
INFORMATION UNLIMITED, INC.
P.O. Box 716, Dept. M8
Amherst, N. H. 03031

HOW TO FIND

GOLD NUGGETS
ELECTRONICALLY

Finding gold nuggets or coins is now
made easy with a new patanted gold finding
detector. Before with other detectors it
was virtually impossible because of inter-
ference from black sand. This new detector
is unattected by black sand and can detect
pinhead size gold nuggets at great range.
Its maximum range is 17 feet. It Is very
lightweight and has perfect balance. One
of our customers who had tried five other
makes and couldn't find & single nugget
now reports finding up to six nuggets in
one hour with his Gardiner detector.
Recently a 400 ounce gold nugget was
fournd with & detector. Frea catalog.

GARDINER ELECTRONICS

Dept 31 = 4T29 M. Tth Ave. = Phoenix, AZ 85013

GET $300.00
FREE

Professional
Software

when you buy a
Commeodore-64

PROTECTO ENTERPRIZES
Box 550 = Barrington, IL 60010
Phone Orders: (312) 382-5244

PRINTING D

Get FREE DETAILS
P.0. BOX 22787 ﬁ;
TAMPA, FLA. 3382

FUM, INEXPEMEIVE, PORTABLE
EASY - MO TRAINING MEEDED
ANYT MESSAIE 1N MINUTES

Movies,
Sports, Shows
« 24 Hours a Day!

Imagine _ . . the highest quality, most pop-

ular selling, micro-wave receiver system
in the couniry

All for only 5165.00.

Receive 24 hour a day movies, specials,
sporting evenis, and more, all on your
presen] felevision sol Install this high-
powered parabolic dish syslem n just
minutes, then sit back, relax and enjoy
great 24 hour, commercial-free program-
ming. The HMA-20C microwave recelver

SPECIFICATIONS

TUMNING-

'_|'_:| thru 75 !‘-.-*;"l_-'

| REGULAR
J  SUGGESTED

3 RETAIL- § 325
FOR AUTHORIZED TV RECEPTION ONLY,

system i designed 1o be inslalled within
sixty miles of the microwawe iransmission
station i your area (unobstructed Hine-
of-sight), and comes complete with all
hardware: 60 feet of coaxial cable, cable
adaplers, power supply tuner, and instal-
lation instructions . . . All for only $165.00,
including shipping and handling. We also
offer our newesl and mos! powerlul
antenna, the HMR-Z8C . . with 40% more
power lor the sharpest picture possible
and the longest signal distance . . . only
$220.00 including shipping and handling.
Both of these greal antennas are tuneabbs
through 44 frequencies, providing you the
greatest selection of programming. Bolh
units carry a 6-month limited warranty on
defects in material or workmanship®. 5o
dont wall another minude, call us right
now, our lines are open 24 hours, our
operalors are ready o take your order

TOLL FREE FOR DORDE

We gladly accepl VISA or Maslercard or
money order (allow 2 wks). H you preler,
your personal check (allow 4 bo & whs)

SELECT MARKETING INC.

r-mmm SELECT MARNETING, P.O. BOX 233, COROMA, CA. SVF20 I

DESCRIPTION COST TOTAL

I ary ] ™
|m-zoc COMPLETE LSIT | #18%

&DDA EER

CITY_ STATE. TP I

COMPLETE UNIT srm

Califorma Adidants Add 6% Sales Tax

mione [ma Clussrencarn
I

ACCT. NO ExP. OATE

BIINATLIRE

catalog. Over 4

save over S0% off the regular price

o — - T — —— — ———— ———

shipping charges (U5, anly)
MNerne

Ardress _

ity

Credit Card No

Simature

Flease allow 30 days for delivery.

EEM.

A MUST FOR EVERY
ELECTRONICS
LIBRARY.

Tha 1882-83 EEM/Elsctronic Enginaers Master o the world s largest electronics
500 pages. Twa giont volumes filled with detoiled technical
data and specifications on products from almest 1000 manufacturers
Components. Conneclors. Capacitors, Power Supplies. Whatever you need
you ll ind in EEM. A complete sales directory and handy selection guide make
ordering products fast and easy. Over 100,000 copies of EEM are distnbuted
w’"rll‘imde Te get yours. fill cut the arder form below. And, for a limited time

If you're not totaily satisfied, return EEM within 30 days for a full pefund.

Yes! | want the 1982-83 EEM at over 50
[} A check/money order for $29.95 is enclesed. EEM will pay all sales tox and

0% off the regular price

Charge $29.95 to my: (I MasterCard [ Visa

Mail 1o: EEM (Hearst /UTF), 645 Stewart Averiue, Garden City, NY

Stote Zip _
Exp Date

1530

PR3
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Build your own library with

Popular Mechanics Books

PRACTICAL TIPS AND INSTRUCTION
FROM THE EDITORS OF POPULAR MECHANICS

Step-by-step, fully-illustrated POPULAR MECHANICS' BOOKS are complete manuals

of information and practical advice.

1. TUNE UP AND
TROUBLESHOOTING

Over 50 pages of chans, showing how
to trace and solve most commean
problems. Covers all modemn U5, cars
and four most popular imports
Including pickups, vans, four-wheelers,
and diesels. Over 50 pages of tune-up
specifications for 115, models from
1974-1979 plus Datsun, Toyota, Rabbit
and Beetle. (B-1757, $19.95 - B-17574,
paper $11.50)

2 HOME APPLIANCE REPAIR
MANUAL

Provides
than 50 di

-by-step repairs for more
t kinds of appliances.

More than 800 photographs, 200

diagrams and charts. Lists appliance

part suppliers. Gives a basic introduc-

tion to electricity and instructions for

m&ﬂng electrical testing equipment.

. (B-1752, $23.50)

3. BASIC CAR CARE

Teells how o perform simple

maintenance checks, prevent or delay DO-IT-YOURSELF MATERIALS
hl'ﬂmﬂﬁ, do Tune-ups, handle basic Provides answers o every mjl__}“u;-_
repair jobs. Highly illustrated with selfer's questions about materials and
clear-as crystal photos, diagrams, and  gypplies used for home improvement

drawings. Covers electronic ignition,
diesels and front-wheel drives. (B-1756,
§19.95 - B-17564, paper $13.00)

4. THE WORLD OF SPORT
AVIATION

The focus is on four hasic types of spont
aircraft — homebuilts, antiques and
classics, warbirds, and ultra-lights -
explaining the state of the art in each
rmeE used, Lok

i space requirements,
engines, certification and safety. Lists
various organizations one can join.
This book brings to life the thrilli
world of sport aviation. 32 pages
color (llustrations. (B-1755, $24.00)

projects, Discusses fumber, miliwork,
plywood, hardboard, siding, plumbing,
and electrical supplies. The only up-to-
date reference work that furnishes
complete information on the thousands
of standard building products available
today. (B-1759, $8.95)

6. 500 HOME AND SHOP TIPS

Here's a ready reference for solving all
home, shop #nd craftsman problems.
Eight chapiers cover areas where most
of us need help: improving workshop
techniques, painting, yand care,
metalwork, ﬁ:ergimgmq plumbing
and electrical problems. (B-1754,
paper $12.95)

TO ORDER, use the "B" numbers and send check or money order to
POPULAR MECHANICS, Box 1014 Radio City Station, New York, NY 10101,

7. THE GUIDE TO
SELF-SUFFICIENCY

Practical advice on being totally or
partially self-sufficient in every way.
Over 600 2-color illustrations show step-
by-step hiow to do it. Leam to brew
beer, bake bread, pickle onions, design
4 diary, convert to solar energy, build a
slaughterhouse or spin yarn. (B-1753,
$18.95 - B-17534, paper $10.00)

8. BODYWORK AND
PAINTING

This is the first book whose table of
contents was designed to maich the
needs of rapidly growing do-it-yourself
market. It shows how 1o save time and
money by doing vour own work, Step-
by-step illustrations, 16 pages of
photographs, including color matching,
pinstriping hed'm]oém and custom
designs. (B-1758, §19.95 - B-17584,
paper $12.95)

Popular Mrckarscy b & publication

n division of THE HEARST CORPORATION



CLASSIFIED ADVERTISEMENTS

Sophle Gronowicz, Classified Sales Manager Kathy Cusumano, Classified Service Manager

Rate: $5.70 per word payable in advance ennh insertion. Minimum insartion ten words. Bold face capitalized words—$1.00 per word addmmnl{Fm

word sel in Bold Face at no extra charge, Zip Code Free.) The next available issue to place an advertisement in America's No. 1 Classified Section s
JUNE. The closing is APRIL 4th.

Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Strest, New York, New York 10019, Pleasa indicate

Heading under which ad is to r. As 8 consumer service and in cooperation with our mail-order advertisers who use post office box addressas for

their convenlence in handling your order, Popular Mechanics maintains a register of such mail-order advertisars containing their complete names and

streel addresses.

Advertisers using P.0. Box number must furnish complete name and sireet address for our records.
To avold delay In the publication of your ad, please send descriptive materials with your request.

AUTOMOBILES

SAVE GASOLINE! Bypass poluBion dewvices - - aasily,
reversibly! Posco (GE-4), LaGrangeviie, NY 12540

HIGH Milsnge Carburetors, Free Detnds. Box B9, Draper,
Ltah B4020-0580.

OLD CAR FANS: subscribe o HEMMINGS WOTOR
MEWS, word's |arges! old car markeiplace since 1854, Oved
@50 pagas of ads sach month, crammsd with howssnds of okd
cars for sale—plus parts, Mersiure, restorelion shops and
more, Only §15.50 lor 12 glant issuss. Subscribe io the Dible
of old car nuts ioday. Send to: Hemmings Moior News, Dept.
14C, Box 100, Banninglon, Vermaont 05201

SAVE OAS! WATER INJECTOR, compiste plans: $3.95 -
GUARANTEED| Brammis, 1607 Tannshil, Housion, Tezas
008

200,000 Miles from your Carl Rovealing Report FREE!
Carfavers, 53 Vineyard Avenue, Hightand, Mew York 12528

FREE DML for your car - Report 53.00. Sarbright, Box 411,
Jericho, MY, 11753

"0 FIMAL" 5th dimensional mvsation ar by Jim Dungey &
stunning perspactive from the left seal in baautiul color, the
bufts delight|! 2237 poster $3.50 plus $1.50 ph, Check or
Money Orders to: 50 Ant, Bax 474, ML Vamon, N.Y. 10550

&0 ULTRALIGHT AIRCRAFT PLANS! liusiraind Catalog
$5.00. Asrotun-M, Salida, CA B5388

SPACE & ASTRONAUTS

TRIKESTER— THREE Whaalsd Two Place Side By Sisa,
VW Powsned, 50 MPG, Sem-Enciosed Body, Simple Canst
Information Pack, $2.00, Plans $25.00. P.0. Box 1842, Bonila
Sgeings, Fla. 33623

PROFPANE'GASOLINE DUAL-FUELED AUTOMOBILE
Comphate Plans, Instructions and Pans Sounces for comarting
your car. §10.00. RDA, Bax BT3, Concord, NC 28025

SAVE YOUR ENGINE, STOF EMGINE KNOCKING AND
PING with the amapng Carter Engine Knock Eliminator
Works aulomatically, essy 1o inslal, complels easy
insiructions. Works on U.S. and Import cars. trucks, 4= 4's,
AV's $79.95 plus $8.00 tax and shipping. Guaranised! Sorry
no diesads, rotary, odd-fire V's or positive ground vehicles.
AMMEC, P.O. Bax 15178, Bt Lows, MO, 63110

BELLNG YOUR CAR: Make Hundreds Of Dollars More,
Reconditioning And Sales Hints From 20 Year Professional
Sand $2.00. Don, P.O. Bax 324, Lincoln Park, N.J. 07035

SUPERCARBI Fact' Fiction? Frea Detalls! MPG-PM383,
Box 2133, Sandusicy, OH. 44870-7133.

MOTOR LIFE INCRAEABED 100%—Economy 30%-—
BFiinc., Dept. PM1, One Colonial Wy, Weston, MA 02183,

INCREASE MPG - Asduce CFM Through Pressmt Engine.
Dervices , Chans, Tes! Inlormation $3 50,
Extender, 512 Royal Dr., Jackson, Mich, 45201

TREMENDOUS Savings On All Auta Paris! Proven siep by

apply. Complate sye-opaning
Bge only §4.00 MMTMITMMM
54130PM, Tacoma, WA BB464.

SECAETS REVEALED, Save Thousands Of Dollars On
Next Car, Pro-Print, Box 2689PM4, Merced, CA 85344

SCOUT N AND TRAVELER STOP RUST To Rear Quarters
And Whael Wadls, Easy Instafiafion O Unssen Gravel Shisids
Closa The Door On Cause. $20.00 includes Bookiet of Tips, K
And J Products, Bax 350, Baldwin, Mew York 11510

CHILTOM Domastic, and Import Repair, and lune-up
$200 P, & H. Auto Manuasis Co., 955 Greanacres Dr.,

Sheboygan Fadls, W1 53085

FRICTION STOPPING new POWERUP saves monay, in-
plos angine e, thousand uses: automotive, home, marine,

nmwwmunmmur Bax
B74, Prove, Liah B4801

CLYMAR Import cor repair, &and tune-up manusis. 510065
each, State car make, model, year. include $2.00 P, & H. Auto
Manuals Co., 955 Greenacres DOr., Sheboygan Falls. Wi

SECRETS OF FANTASTIC GAS MILEAGE! - Details
FREE! - DynaTek B4, 720 Jordan, Rockiond, llinos, 51108

GASOLINE 85e a gation! INCREASED milaage 30%-50%!
Bookiet §3.00 {refundable) tells how. Aekd Enterprises, Box
103, 81, George, Utah 84770,

BT MPG in CHRYSLER 400 CID HIGH MILEAGE CARBU-
Green, Missouri B34

SOAP-BOX DERBY RACER Fian. Photooogy of aricies as
Eay appanned in Popular Mechanios 1538 issues, available
for $4.00. Send Checs 10. Popular Mechanics, Dapt. PMCA,
Box 1014, Radio City Staton, New York, NY 10101

AUTO SUPPLIES & EQUIPMENT

HYDRAULIC JACK Repair Maruals and Fits.
§2.00. Hydraute Jack inc., P.O. Box 18, Accord, NY 12404

BOOST, RECHARGE Bafteries Safely. Plans $10.00.
Powr-Booat, P.O. Bax 364, Siaien island, NY 10302

ALTEAMATOR Generaior Hock, Price:
Hedelurd Engineaning, Box 26024, Las Vegas, NYV. 80128,

PARTS: Army Jeep and truck pars. Spare Pars &

Equipment Co., P.0. Box 751, Lexingion, Kentucky 40501-
o751

ANTIGRAVITY Propulsion Dewice. Free Berochure! RDA,
Box 873N, Concord, NG 28025

SPACE SHUTTLE Throe Framabie Color Prints - Two Dol
lars. Box 1230, Cocoa. FL 32922

HOVERCRAFT

AERD-CAR Amarng Hovercral bul easdy with ordinary
Complete constructon plans and brochure. §6.95. Aasrg-
Progects, Box 5116PM, Clinton, New Jorsay 08809,

HOYERCRAFT Plan Al Sizes Catalog $1.00. Universal
Hovercralt, Box 281, Cordova, linces 61242

BOOMERANGS— INCREDIBLE RETURNS! You can do
# Emciing sporil Order FAEE CATALOG  foday,
Boomeranghlan, 306 Park, Monroa, LA 71201

HOVERCRAFTS, $5.00 Cash Monayorde:
Whathey, Dept. 2. P 2, Box 118, Caron, Texas 75103
CB-RADIO & HAM EQUIPMENT

POLICE Scanners, Basrcal, Aegency. HPR, Box 18224,
Darver, CO. BO218

ALTERMATOR Staner rebuilding mace sasy. Sian withouwt
Capital. Dotails. Box 33, Butfalo, NY. 14207

Box 318C, Cadillne, M1 48801

ALARM, BACK-UP. imermsiant Besp-Boep. Installs 15
minuies to back-up Bght of switch. OSHA OLK.. Forkifts,
rucks, AV, s 58080 toc Acorn Products, Depl. PM-1, Box
21485, Casa Correra Stalon, Conoord, CA SME21.

STARTERS-ALTERMATORS Most Japaness Aulo §34 58,
T&J Enterprisas. 15554 Haddonfield Aoad, Pennsaulosn, New
Jorsey DB110. BOD-BAI-1T54

MOBILE HOMES

“SKIATING MNSTALLED EASY wih Skiming-Matess ™
Frea Brochyre. Glacier, Box 8367, 51 Paul, Minn. 55113

MOTORCYCLES, BICYC
MOTORSCOOTERS & SUPPLIES

ENGINES. indusirinl Whesls. Wholssals Catalogs $3.00.
Lorenco-AZUSA, Danville, 1. 61832

GO KAAT, MIN-BIKE, MOTORBIKE PARTS. Tires,
Clutches, Motors and Compiete Carts and Mni-Biles m Dis-
count Prices, 3'% Hp. molors $108, 5 Hp. 5123, Send §1.00 for
Boolkdel. Marham Hydraulics, P.O. Box 1281, Doepl. PMW-MB.
Burnsville, MN 55337

GO KARTS, Minibikes, ATV's. Kits, Pars, Lowes! Prices.
Catalog 52 00 Rietundable. Kart World, Dept. C. 1488 Menfior
Ave., Painesville, Dhio 44077

NEW! . . . Buying a USED MOTORCYCLET Learn how-n
chack il out, balore you buy. If's sasy. Send 5255 Talon
Enterprises, P.O. Bax 317, Dept. 18, Startup, WA SE293

BICYCLE SUPPLIES. Free Bagain Caimiog. BIKERY,
1800 Baryl Lane, Newport Baach, CA §2660

HANG GLIDING-AVIATION

DETAIL Cars . Used Car Rscondihaning
Made Easy. Booklst 55,00, KAR Distnbuting, 312C Downer
Road, Wiliamsiown, KJ DB094

MOOITYCE Bngee.
Box 670 “M", 51, Remi, Ousbec, Canada JOL 200

IMPROVE CB PERFOAMANCE! Modiication hardware,
books, plans, Catalog $2.00. CBC intemational, Bax 31 500M,
Phoenix, AZ 50486

BEARCAT Scanners. Descounted. CAYSTALS 52.75
RADIOBALES, 3462 Oakiand, Oshkosh, Wis 54601

CRYSTAL, Tuba Experimaniers Supply Catalog -§1.00.
aboralones, 1477C, Garden Grove, Calil. 92642

GOVERNMENT Surplus receivers, fransmifisrs, snooper-
scoopars, parts. Calalog 2520 Meshna, Mahant, Mass.
@08

COMPUTERS

TIMEX Sinciar Ownars. Get your FREE Program. Super
Library, Box 4035, Wintar Park, FL 32793

FREE Timax 1000 program| SASE brings cataiog! Deasers
Welcome. EZRAETAA, Box 52230, San Diego, California
a2108

THHAA Compuier Discounts! Alsg Homa Business. Expe-
riance Unnecessary, Details $2.00. Computers, P.O. 27118,

HAVE your computer pay @8 cwn way. Sample newalstier
§1. Compu-Proft, Dept. PM3, Fairax Staton, VA 22030
0332

TRE-80 COMPUTER DISCOUNTE, Lowest prices ary-
whare. Fres prica list, Radio Shack, 1758 N. Deissa Dr.,
Vineland, MJ 08360, BOO-257-0426.

MNEVER Again Locked Out OF Carf Instaliation in Minutes!
82.00. Stong Publications, Dept. PM, P.O. Boa 64012,
Lubbock, Toxas To484

DESIGN Build Aplanas, Hang Gliders, Samplilied Publica-
tiona, Brochurs 20¢. MoCoy Alrcrah, 12820 5. Figueroa, Los
Angeles, CA D001

[Cantinusd on naxi page)
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COMPUTERS
{Continuad from preceding page)

EXCHANGE your TI-95/4A cassatte programs with othens.
Write, Exchange, Pii, P.O. Box 48, Steding, Virginia
P ]

COMMODORE VIC20 OWNERS! Sand §3.00 for Cassstts
with Five New Games: D, Aadke, Box 25838, Chicago, IL.
BI625

TRS-80" GAMES diskette for Model Il Chinese Soltare,
Bomwes, Four in @ Fow. 515.85 Martian Softwars, Box 9386,
Pinglias Park, FL 33585. ("TRS-80 Iz TW of Tandy
Corparation),

_CAMPING EQUIPMENT AND TENTS

ATHLETIC & BODY BUILDING
COURSES

BIGGER, More Powerful Muscles - faster]] Free Bookiat!
Univeersal, Bew BAR4A, Datrof, Michigan 48240

LATHES —LUnimai— Maxinat — Sharina Enco. Catalog
§1.00. Shop Supplies $1.00. Campbell, 27000 Seima Foad,
Springfiekl. OH 45505. (513) 322-B562,

STEEL, Aluminurn, Brass—Shest, Bar, Shop Suppies,
Plans. Write: CEIl, AR, Box 163, Cameron, IL 61423,

MACHINISTS' mids, ideas, pians. 5500 lor satb
Innoventions Il, 3728 Anuhea 5t., Honoluly, Hinvei 98818

SOLVENT PARTS WASHER. Professional Style. Supplas.
Kits, Frea Liwrature, Diesel Systems, Box 1273, Arvada, Colo.
BO0m

KUMNG-FU Frew Lessons, Sand $1,00 for Postags. McLisa,
Box 1755, Deptl. PMBEID, Honoluly, Hawas BEA0E

TV-VIDEC EQUIPMENT

VIDEQ MOVIES. Sold. Exchanged. Big cafalogs—mail
S5.00. Tossar, Dunkirk, MD 20754-0213

LIFESAVER; Baginning Jogpers Handbook, Free Detads,
Sunbower Press, Box 2686, Kansas City, Kansas 66110

AIRGUNS

NEW AUTOMATIC WRENCH! SAVE— Does the job of
savaral wranches. Sold only by mail. Money back guaranies,
$21.00 Postpald. The Halbo Company, PO, Box 3348,
Portland. Cregon. 87208

SAWMILLE! Ingxpansive kits, ptans. Free delpis. Sewmil,
35045K Ede, Lebanon, Oregon 87355

T TV PROJECTOR KIT ‘Wallsize Image! Gives 3-00 liu-
monl! FREE DETAILS. BigTime TV, Box 1808-P1, San
Anseimo, CA. S4580

VIDEO SURVEILLANGE - CCTY Equipment, Catsiog
$31.00 (Refundable). AMA, P.O. Box 74, Mim Loma, CA
817520074

BEEMAN high power adull grgung. European précisan.
Welocity, mccuracy, durability, quisinesa — all graater than
domestics. Mo pumping, COZ, or valves, 100 modeds: $50-
$800. Tha fines is tha bast walus $1 Lifebma Rapair Polcy.
Mention sode PC for FREE ide. Basman, 4TPC
Paul Drive, San Fatasl), Casl. 34903, Phone [415) 472-T121 -
24 hours, T daya.

STEREOQ, CASSETTE TAPES, ETC.

100% guaramses. Free detmis, mmmmm
Main 5t P.O, Box 2000, Dept 1-0483, New Rochelle, Mew
York 10801,

DOOGS AND KENNELS

MMMMWFWW&H-
(Makes Four Gallons) $3.00. H  Leon
Emmwmﬁmm

BATTERIES, GENERATORS

BRASS, Steal, Aluminuem, Stankass, Acrylic, Nylon, Teflon,
Mo rinimum. Catalog $1.00 (Refundabie). METALS, Box
11204, Clayton, MO 83105

BELSAW SHARP-ALL OWNERS. Save Ower 30% on
MNama Brand ‘Whaels, Files, Balts & Parts! IMMEDIATE SHIP-
MENTI From Catakeg. Woodmaster, Dapt. H2G, 2848 Tarrace,
Kansas Caty, MO, 84108, BD)-B21-8651.

WOOD LATHE - 5 Innovative D-I-Y Kit Easy Assemibty
$20.85 + $2.50 Shipping. Tocimakes Lathe, B8 Eaga Lana,
Hauppaugs, NY 11788,

TILLERS & ENGINES Buy fillers and engnes wholesala
prices. Cataiog $1.00. Dearing Sales, P.O. Bax 813, Mission,
KS, Baam

CAMPING EQUIPMENT AND TENTS

BUILD & STOWAWAY PICHIC TABLE—Hem's a ungque
design you can fold imo an incredible small space of 2<5 0.
Park it in your garage of basement with room to spare. All the
mambers &ra of stock lumbanmand width which you just cul 1
lmngth required. Easy 1o follow directionst For plans send
£21.05 to: Popular Machanics, Dept. PMCA, Box 1014, Radio
City, NY 10101

SENTRY Ganerators With Without angine. Big discourt. L
Endevprises, Box 683, Oshkosh, W1 54802

BATTERY REBUILDING SCHOOL

TOOLS And Instructions £326.00. Training avalable. Test.
ad Bnd mathod. Instructor has 32 years experiance.
Sun Bafery Inc., 10415 U.5. 88, Sebnng, FL 33870. (813-
655-1314),

BLACKSMITH SUPPLIES
FORGES: gas, coal — hammars — tongs — anvils — anmvil
banches— all blacksmith supplies. l'."-l'lim 5200 (refunded
first ordar] Mankel Blacksmith Bhop, 7R3 Cannonsburg,
Cannonsburg, MI 48307,
ENERGY SAVING

BAVE MONEY, Wholesale Energy Products, $1.00 For Lit-

BOATS, OUTBOARDS, TRAILERS &
b KITS

BOATKITS - PLANS - PATTERMS - FRAMEPACS -
LARGEST CATALOG - 300 Designa 8°/80" - Phywood - Fibwe-
glass - Steed - Strg Planking - POWERBOATS - Inboards -
Outspards - Cruigers - Sportfishers - Hydmplanss - Runabouts
{KAYAKS CANOES - Large Salection - Plywood - Fiberglass)
-SAILBOATS - Daysallers - Tradersallers - Mutinulls - FIBER-
GLASS MATERLALS - Cioth - Resins - Foam - CATALOG
£2.00 - "Includes FREE Materials Brochure - Equnmlh'ﬂ Rig-
nl'mlh - (Book "AMATEUR BOATBLILDING - Fiberglasa
Plywood - WoodEpowy - $6.00). CLARKCRAFT, 16P
Muil.n- Tongwanda, NY 14150

AMRBOATS - Shp Awrdrive lor emall boats. $450.00 Com-
piede. Imlormation $1.00. Propesar Engineering, Inc.. Box 513,
Morgan, Ltah B4050

EVINRUDE 1982 Bargains . .. a8 sizas . . Scolt MeCulioch
party . . . $4. handing . _ . Electra Marirg, 510 Memick Road,
Lynbrook, New York 11583

BOAT PLANS - Frama Kits - Paflems - mmmmm
« Wood - Fiberglass - Steel - Powerboats - Saiboats -
m-ﬂlﬂbﬂ Kayaks - Fowboats - Housaboats - Dmu
bosts - Sportfishers. Essy, proven mathods  include
mwlﬂm o assuTe

results, Hul.nfhur ' - Fastmnings - Fiberglass - Ras-
ins - Giluas - - Books. Send §2.00 for Huge 144-page
ﬂmgarﬂbuhmﬂ Includes Free “Boattwlding Sup-
plas” brochure. GLEM-L Marire, 9152 Rosecrans, Bow
TSEMP, Ballfiower, CA SOTDE

ENGINES, MOTORS, MAGNETS

° and Prices. (Relundabis). Energy, P.O. 823, Niles,
Mich. 48120

REPAIR ELECTRIC MOTORS! (LLUSTRATED
INSTRUCTIONS! Modeguip. Bax 7286, Kansas City, Misaaun
B4113

SMALL ENGINES Large Discounts. Send Stamped Busi-
mess Envelope To: Engines, Box 188-PM, Ashland, MO.
B5010

TOOLS FOR SALE

MSCOUNT TOOL Catalogue - §1.00. Hoosier Distrbuting,
2008 Sample, South Biend, indiana 40618

COMPLETE LINE of high quality, low- priced CUTTING
TOOLS, HOLDING FIXTURES, PRECISION INSTRU-
MENTS AMD TOOLS, TOOL STEEL, PORTABLE ELEC-
THIC- AMD AIR-TOOLS, HAND TOOLS AND MUCH MORE.
Mogi fems debverad iree. Send 34.00 for 368 page 1983 cat:
alog, refundable with first crder. KBC TOOLS, P.O. Bax 343,

Steriing Hesghts, Michigan 48078

AUTOMOTIVE Speciality Tools. Tupnu.my Calmlogue
$2.00. EHT, P.O. Box 7254, Ovlando, FLA

_UPHOLSTERY SEWING MACHINES _

UPHOLSTERY Machines with Walking Faet, com-
plete ready to use—only $458.00, Thompsen Mods! PW102-
AGEP AVAILABLE FROM YOUR LOCAL DEALER, or order
dirsct (Master Charge-Visa). Datha Mig., Inc., P.O. Box
12110, Lubbock, Texas TH4S2—Phone: (B08] T44-8774

FIBERGLASS - RESINS - Foams - cloth - - mat -
CATALOGUE $1.00 - (Book “COM-
Clarkerahl, 18-P1
Aquatans, Tonawands, NY 14150

BOAT KITS - 27 treilerable models - POWER and SAIL -
8'-30". Mokded foerglass hulls and decks come laciory
aasembied - you instad laciory supplied intencr. Save half tac-
tory-buit cost. Mo emperence requved. 48-page catalog -
51.00. Luger, Dept, BC-83, 3600 Wes! Highway 13, Burmsville,
Minnasots S5337. 612-8590-3000

BOATBULDER'S PLAMS, Pattarns - Kayaks, Cances,
Saliboats, Pirogues, Fishing Boats, Duckboais, 40 models.
Catalog 25¢. Ouidoor Spors, Box BT1C, Brentwood, TH
InpaT

FREE BOOK OF BOAT PLAMNS. Build Your Own In Stesl,
Glass, West. All Ful S5oe Paftena And Large Scale Plans,
Book Bent 4fh Class or Enclosas 52,00 For Airmad. Bruce
Robeds, 15PM Baelleview Dr., Severna Park, MD 21148

BOATS you can build in 8 weskend. Plans in avery iasus,
512 yearly subscription. Bostemith, P.O. Box 06476, Fort
Myors, Florida 33806,
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MACHINERY, TOOLS & SUPPLIES

PROVENM JAPAMESE EMERGY SAYIMGS APPROACH-
ES CAM SAVE 50+% Il Send $8.95 for New 1883 Reporl/
Guide 1o JAPAN RESEARCH, Box 42361-PM, Cincinnati,
iy 45242

CUT HEATING COBTS DRASTICALLY! Build Aftractive
FIREPLACE INSERT Tha! Efficlentty Heats Entira Home.
Shove Bums Supnsngly Smadl Amount Of Wood! For Inod-
mation About Detalled Plans, Send Seif-Addressed Stamped
Envelops and $2.00 For Handling To: The Enengy Saver, P.O.
Bax 534, Canyon, Texas TB015.

CHANGE your matal lamp into TOUCH LAMP! Your Touch
s the Switch! §24.95 Each Adapter, Fres Infoemation.
Heixtoom, 1834 St. Michael's, Sama Fe, NM 87501

‘rwuulcmml:uum&m ‘Warmth in Wirter,
No operating expensea. $10.00. Dept. PM 1117, Mclindon,
P.0. Bax 207, Arlingion, VA 22210

GENERATE ELECTRICITY With Unmodfied Induction
[(Waahar Typa} Motor, Legally Roverses Electrio Meber. Sim-
ple Instructions $3.808. EPS, Box 3572, Shawnas Mission, K3
GEI03

SOLAR & ALTERNATE ENERGY
BOLAR ENERGY. Beginner's experimanial kit and 32 pags
handbook. $11.05 ppd. Solarcrafa, P.O. Box 2557, Laurel,
MD 20708.

BEER cans will Heat your Home. Do-it-Youssel! Photo
Bookiet 38.00. Solar Canned Heat, AR, 2, Jesup, lowa
SOE4R

SHOPMATE, POWERHOUSE, MCGRAW EDISON, MAN-
NING BOWMAN, VILLAGE BLACKSMITH electric toc repair
paris. Deco Pars Senice, Dept P, 8122 Gravols, 5t Louls,
MO, B3123 (3143534800,

4" METAL Cutting Lathe $53.50, Taig. 15048 Proctor,
industry, CA 81746

SILVO Hardware, 188 page Hand & Power Tool Catalog
§$1.00, Dept PM3-4, 2205 Richmond 5t., Philadelphia, PA
19128

FREE Indusirial Buyers cataleg for home craftsmen. Buy
equipmant &t same LOW prices as large indusirial plants.
Turnkay, 36P0, Latchworth 54, Buffato, MY 14213

BANDSAW BLADES, Carbide Tipped Saws, Any Size,
Frae Itersture. King Saw. 6541 Tidewabter Drive, Morlolk,
Virgonla 23508

1400 Catalogs Listed and Described. Sourtes for Every-

thing Imaginable. $4.00. Masterlog, Box BT9-B, Fairfax, CA
B4,

SOLAR AND EMERQY SAVING PRODUCTS CATALOG!
MATERIALS; Components; Complets System. 80 Pages, 18
Sectona. Our 108h year] Ovder rom one expen source—ihe
counlry's largest energy saving mail onder house! Call us at
603-550-8186 or sond 51.00 ppd. SOLAR COMPONENTS
CORPORATION, Dapt. M, P.O. Box 237, Mancheates, NH
005

HYDRAOGEM - ACETYLENE! Super fusis Complels direc-

SOLAR its, Windmil, Oil Pumper, Train, Helicopber, Bi-
Plans, &ll Matarals Needed Are Included Only 524.95 ppd.
‘Wirite for Further information. M and W Sales, P.O. Box 3-58T,
Daopt. PM, Anchorage, Alagkn SG501

SMALL FOUNDRY Fumaces, Suppies Free Beraiure.
Pyrarnid Products, 3738 South Tth Avenus, Phosns, Arzona
B5041

WIND Germrator, buiid your osn for about $300. Free infor-
mation. Sand 25¢ 1o cover poataga: Wind Energy, PM, P.O.
Box B41, Pamdise, CA 95068



HOME IIII.'I'IHII FUEL SAVERS
FIREWOOD LOGS from SAWDUST Easy to make simple
msuctions, $10.000 Todays ldeas, Bax 22304C, San
Francisco, CA. B4122

15 TON Push, 2 Speed Hydraulc, High Speed Funning Goar,
Professional Guality, $10.00. Tangent Designs, Box 572,
Potteiown, PA. 10484

GAS WATER HEATING - Sava up to &0% and Mora!! New

Timer. Excalient! Fres Details: Parry Marksting, Box 303-FM4,
Hew York, N.Y. 10021

FREE FULL-SIZE BOOKSHELF PATTERM when you
mend §1.00 for Gefte) Accesscnies Patiemn ksl Wood Word, Box

YOU Can EARN $15,000.00 PART-TIME. Sand Today.
FREE Dutails. Bagin IMMEDIATELY! Crafisman, P 43, 308
W, 156h Strest, Sutte 101, Panama City, FL 32401

MAKE ‘Wooden Cradies, Wheslbarrows, Bindisaders,
Racecars. Easy-Profitabie. List Od Plans- $1.00. (Retundable).
Kpepsakes, Box 18733, Shreveport, LA T1138

PLANS: Mult-size furnture: Detads: 25¢. Fieplan-GG, 48
Lowell, Westwood, NJ OTETS.

GAS bumer for staring fires in Fireplaces, or ary wood
haater. Easy 1o insiall and operate, Stars fires in seconds,
inaxpansive. Spocily whather Matural or Lp, Send §15.00
Chack or Money Order 10; Ashley Burners, Roule One, Box
115, Cramford, Georgia 30830,

FABULOUS FUEL savings 24 hour programable heat
Box 1702, Jackson, Mighigan &5204.

STAINLESS Stesl And Hrass, Screws And Bolts. Small
Cuanitties, Frea Catalog. Evwick, Depl. 478, 230 Woods Lana,
Somaerdale, N.J. 06083

HEW SUPER YARD WAGON, Air-Tred Beauty. Practical,
Eturdy. Usebul. Use As Work Wagon, or as coaster Wagon, Or
Trailgr, Kids Lowe 0. Easy To Follow Plans, Matenals List, And
Soutces For Materals—54.00 PPD. Designs By Dane, 33

PLASTICS
ll‘.'.ﬂ.l‘rm.l‘l'l,l..w Piastics. Crystal clear, colors. For cast-
coaling,

mmmamm Woodstock, IL 50086,

BEST AlR CONDITIOMING AND HEATING Text and Rat
erance Book Avallabie, Twenty-Four Chaplers, Ower 1000
Pages ol Valuable Information. Mary lustrations. $32.50,
Shanco Supply Co.. Box 580212, Houston, Texss TT258-
o2

HEAT PUMPE, CONDENSERS, EVAPORATORS, FUR-
MACESD, ETC. ai Huge Discounts. Do Rt Yoursall and Save
Hundreds of Even Thousands of Dolars. Major Brands. Latest
High EMiciency Equipment. Caiakogue $3.50. Shanco Supply
Co., Box 580212, Houston, Texas T7.258-0212

FURNACE SPRAY Humidifier, Complete Plans, $5. JC
Enterprizes, 2824 SW Miller, Des Mcines, lowa 50315

S$100.00 FROM DME SQUARE FOOT OF WALNUT LUM-
BER!! Ensify Made - High Demand ltem. Complets Details -
Only $2.50. Keepsakes, Box 18723, Shrevepord, LA 71138

AMERICAN FOLK ART PLANS, CATALOG 31.00. P.O.
Bax 28351, Dallas, TX 75228

OVER 75 PATTERMS! Enjoy making profitable wooden
Oy 55,00, Acosnts (P-43), Box 262, Danvers, MA 01923

UNFIMIBHED pecture Frame moulding. Factory closeout
E0AG disocantl. 200 styles, Writs: Japa, 126-PF Sevisnth Mo,
Hopiine, MM 55343

MAKE TOYS- Plans, Kits- Hardwood Wheals, Parts, Dow-
- Catalog $1.00- Chemy Trea Toys. Belmont, Obio
4378, i

CATALOG FULL-SZE FURNITURE PLANS — 352.00.

PLAMS A Supplies lor toys, clocks, hemilure and accesso-
ries. Catalog §1.00. Armor Products, Box 280, Dept. CT.. Deer
Park, NY 11728

WOODEN Toys Are Befler, List Of Plans $1.00 U5, Cur-
rengy Only, Woodbutchers Toys., Box 514, Lesie, Mich,
Lol

CHANGE Color Of Vinyl Or Laather Upholistery, Easy, inex-
pangiva, For Information SASE TO: Clausen, PO Drawar
140-N, Fords, NJ 08863,

WORLD'S LARGEST CATALDG?Y Threa pounds 704
pages. Every Tool, Supply. Machine Imagnabie $5.00.
Refundable. Mckiligan, PM-483, Johnson City, New York
13790

BATTERY CLOCK MOVEMENTS. Hands, Mardwars, Fin-
sl Quality, Discourt Prices. Catalog $1.00, Rafundable,
Yankes, Box 26, Thompson, Connacticut DB2T7

WALNUT Lumber cabinsl grade. Squares. Gunstock
blanks, Vener, lowa-Missour Walrt Co., Dept, M, Station A,
Box 66, 3. Josaph, MO 64503

“"WOODWORKERS" BUILD THIS "ELECTRONIC WN-
SECT KILLER'. Easy, Inexponshee To Build, Full Sioe Pat-
terna, Photo Section. Free Details. Bition, 15835 Brookhurs,
4601, Westminster, Califormin. S2683.

KIEMZLE OQuartz Clock Movemants. (Batery operated)
From $4.50. Alss accesscories. Free prce list. Morth Amancan,
Box T7-ADK, Fox Piver Growe, lllinois 50021,

NEW- $500.00 From one sheet of Plywood. Guaranieed.
M.m:'ﬂl’nm:l 3630-PM4 Pacthc Way, Longview,
Wash, G883

YOU CAN BUILD Fumiture, Toys, Accessones and Shop
Equipment. Five Fres Plana with Mustrated Calalog 700 Mama.
Send $1.00 for Details. Mayco Sakes. Box Z831PM, Mesa,
Asizona AS304

FAVORITE WOOD TOYS, Pattarns, Parts, Wheels, Cata-
log $1. Toys And Joys, Box 628M, Lyndan, Wash. 08264

PLAMNS and instructiona for concrate fower pota, for paba,
porch, and gravesies. 52 00. Stapley Masonry, P. 0. Box 364,
Findiay, OH 45840

OUTDOOR Fitness Canter Including Treshouse. Complete
B5825.

WOODWORKERS: Make $100.00 this Saiurday with your
shop scraps! Complete instructions 33,00, Woodscenes, P.O.
Box Tdd, Oregon City, Oregon BT045

WOODWORKERS— 10 Quick And Emsy Spare Time
Projects, Usehsl Rems. A3 10 Plane - §595. Dennyas
Woodshop, 304 Brian, Mount Horeb, W1 53572

35 WOODEN TOY PATTERNS—Easy, Profable—Cars,
Trucks, Tram, Aiplanes, Eafhemovers—§$5.00—FRANKS,
1202P8 Second, Booneville, M3 388249

BIRDHOUSE Kits, Precut $3.98 Each. Crafet, 1905 75N,
Sherrman, TX. 7580

PLANS For Unusugsl Animated Wooden Toys. Send SASE
for Frea Catslog. TOYS, 5606 Graves Ave., Encino, CA
1R

SWING-SET GYM-SET Combinaton Cutdoor Wood, Ines-
pensive, Plans, Maleral List §2.88. Prachcal Plans, 4524
Conbeth, 5t Lows, MO 63120

FOLD UP DRAFTING TABLE under $30.00.
Space under 36~ 24 drawing board top. Folded 36«36 = 36,
Plans 55.00. Bowen Designs, 614 Wambka Rd,, Michigan City,
N 4530

CATALOG FURNITURE PLANS, plus sampie plans §1.00
{refundable), Country. Contemporary. Sunnywood, Box 82,
Morwood, PA 18074

SHAPER CUTTERS direc! from manufactiser. Send for

Fras cufter ofer. Comob, 53 Westwood, Shrewsbury, MA
01545

‘WOOD WHEELS, SHAKER PEGS - WHOLESALE Free
Catalogue. Bogert & Hopper, Inc., 175P West Carver 5t
Huntinglon, MY 11743

TOOL CABINET - Wooden Rioll-ground - 312819 - 3-
Drawer - 2-Door - Complete Nustrated Plans, $3.50. -B 5 B
Wood Projects, Box 85, Hestlord, Ohio 44424,

WOODDWORKERS, urigue RINGMASTER creabes holow
cylindrical projects (lamgs, Dowls, oic.] sasiy, repoatably,
PROFITABLY. Dealerships also availashe, Brochure $1.00.
Fingmastsr, Bax BEITA, Orlande, FL. 22858

WIND CHIMES. FUN. PROFT. GIFTS. 3 Plans §5.00. Ben
Corbin, 237 Balley. Harahan, LA. 70123

DO-IT-YOURSELF

YOU can spand 100's of dolars having your fumiturs refin-
ished or $3.00 for sasy directians on how ko 40 it professionally
yoursell, F. 0. Box 9082 Dept. PM, Newar, DE 18714
a0z

ADULT Wood Work Banch With L-Shape Top, Plus Circular
Saw Culling Guides. Plans - $1.00. Deneco, Box H, Summil-
Argo, 1L 50501

REPAIR DAMAGED CONCRETE FLOORS, SIDE-
wmtmnﬂwmmm
able kcal supphiers. Booklel dascribing procetures §4.00.
IMFOSERY, 11058 Westridge Rd., Elyria. OH. 44035

PROJECTION TV . Enrmm‘!‘l‘hm?l‘wt
pictune . mmwﬁmm
mbummmm M.HIILHI!‘I?!I llr

Snop. 926 Giman (PM), Beckeiey, CA 4710,

BELTSANDER-SAVE- Make your own. Write for detadly,
Kathon Inc., 4801 Hunter Trall, Chattanoogs, Tenmsses
aAT415

SHRIMPING Manual Telle How To Catch Your Own. Save

Money. Includes Bating. llustrated. $5.00 To: Waterway, Bax
5058, Jacksomille, Flonda 32247

UWBELIEVABLE flinking wires. SEEMS IMPOSSIBLE.
Emsily constructed. Plans $2.00, Tippett, Dept. 480, 104 N.
Laka 51, Josaph, Ore. 97846

WOODCRAFTERS instructions And Diagrams For 7 Onig-
nal Projects, Beginnars or Advanced, Gifts or Profil, $2.00.
WH, Box 28, Hatboro, PA. 15040

KIDS LOVE IT: Simple Plans, Bulld Home Video Game
Canter, Uinder $20. Holds Alan, intallivision plus TV, $6.85.
OWOD Designa, Box 2366, Topeka, Kansas 65601

CONSTRUCTION PLANS,
BLUEPRINTS

BUILD Pole Buidings, Techriques, Details, Material Lists,
Typicad Plars, 525.00. Planex, Box TO081, 51 Paul, Minnesots
55107

PASSIVE Solar Home Building Blueprints 1 se1-§15.00, 3
$40.00, 5-565.00. Solco, PO, Box 37376, Omaha, NE.
[k

HOME BUILDING & REMODELING

TH0 Home Pigns. Solar, Underground, Enmslope and Mone!
Blusprirs gvadable_ Fres Inlormation or §18.50 for the 10 Val-
ume Collecton. Gardinghouse, P.O. Bax 298, Dept. 30018,
Topeka, KS S8601

550, OCTAGOMAL WINDOW save $200. USA ordens wel-
come. Instructions drawings $4.50. B. M. R, Box 929
Ridgeway, Ontario, Canada LOS 1RO

¥OU DESERVE a Lovely Horma. Al can AFFORD Plans
and Prints. £2 95. Homae's Inc., Box 10651, Fort Wayna, Ind.
48853

SURVIVALIST Homes mulisings url sell-conlained
housing abowe or balow grownd on privats lots in Maine Write:
Courtry Buddars, AFD#3, Baflast, Maina 04815

SAVE 50% BUILDING Remodeling Free |nformation.
Consumeraction, 13257-8BL, Piftsburgh, 15243

SAYE 5%+, "Unitruss” shell homa, build yourseff! Entiraly
trussed, superinsulated, unique. Complets how-io' build
home desgna. . . . $5.00 each, ppd. Unitruss, Bax 13, Plover,
Wits, S448T

COMPLETE In-Ground Swimming Pool Kits From
$1565.00. Comnplets Acrylc Spas From $1895.00. Free Bro-
churs And Price Lists. Burnes, 4601 Bunkechill, Modh Liftle
Rock. Arkansas 72118

($16.00), “SURVIVAL GUNS & AMMOI" (51800,
&W@WWIHM mﬂmwm'w

WILLIAME, MSEE, PO Drawer 537TM,
.l.hm:prdn MM BRIATD

PLANTER Boxes, 10 Plans 35.00. Ashmors, Bow 771,
Grass Valigy, CA 95945

NEW!... REPAIR ANY TY ... EASY. Write: Research, Box
517X, Brea, CA S2621

ELECTROPLATING. Cormpleta teniook. AR
retals Electroptate matalic/nonmistalic ke $11.95. Detals
free. Tropic. Box 95-P4, Paim Bay, Florida 12005

1400 Listed and Described. Sources lor Every-
thing Imaginable $4.00. Masterlog, Box 678-F, Farfax, CA
G480,

SAVYE on pans for Lawnmowers, Minibdces, Kars, Chain-
saws, Small Engines. THOUSANDS OF PARTS. Sand £3,00
For Catalog. Sav-On-Parts, P.O. Box 231, Somenvile, Mass.
O2143

WATERBEDS!
Walsrbeds,
58881

SURVEILLANCE ELECTROMICS. Bulld your own. Detals
Free. Lewiek Laboratories, Box B4858, Siéver Spring, MD
20907

SILVER, Dead Batieries Contain i: You Can Reclaim it
£5.00. Goldbond Lid., Box 10668, Prisburgh, PA. 15235

REPARR, Air Conditaning - Rafriparetors - llustrated - Man-
ual 51000, Doves inc, Bax TT1B. Hammond, Louisisna
04

Flan And Accessory Catalogue 51.00.
12704 “Z° Streel, Vanoouver, Washington

[{Continusd on naxt pegs)
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DO-IT-YOURSELF
nued from

LEARN GLASS ETCHIMNG Complats starer kit $4.95 ppd.
Guarantesd! Eastern Art Glass, Gresmsood Ave., Box 341,
Wyckoft, MJ 07481

HOW TO GO INTO BUSINESS AND SUCCEED, Free Li-
eratura, Write: PAS, Box 3148, Lavale, MD 21502

CARPENTEREB! Flush naifing bol #iminsles hammed
tracks on finish work. Fits all finish naits, Send $3 1o: Blus Chip
Enterprises, P.0. Box 620, Cannon Beach, Or. 87110

POTTERY KILNS, inoxpanshm, propana, plans 55.00. Bax
7497, Wirter Haneen, Fiorida 33883

BODYBLILDERS, build a cable Lal Machine. Features
removaile seat, overnaid pulley, Roor pulley, uses slandard
bertall weights. Easy 1o budd from 2« 4's phywood, and sbesl.
Minimum wedding. Very detailed plans and instructions $6.50.
Jacobson, 209844 Grip Rd, Gedro Woolloy, WA 98284

TELEPHONE OWNERS MANUAL- Deregulation, Trouble
Identification, Testing, FRepair. 34.00 PPD, Hoss, 1020AE. Los
Alips, Fragno, CA 83710

LEARAN ARC WELDIMNG AT HOME - Easy - Il'mm'l
Iratruction mancal §3.95, details free. Monayback Guaranies.
Box 206TME, Cridersville, OH 45806

RESILVER MIRRORS Easy Slep By Step Instructions Seand
$2.00. P.O. Bax 2791, Oympia, Washington BESOT

CUT/STYLE Hawr EASILY! ONLY 35.50! Danny Momson,
At. 7 Box 1680, Lufkin, Texas 75901

PORTABLE HOIST jor Pick-up, Buiid mostly from scrap
parts Plans - $3.50. Hoist. Box 104, San Angelo, TX T8a02

LIGHTHING ARRESTOR KITS. Ki Includes Parts, 75

Cabls And Instructions. Send $7T0.00 To: Mercury Elsctrical
Co., P.O. Box 10374, Jefterson, LA 70121

WOODWORKERS: PEGMAN IS HERE! Instructions, pal-
tams, Solulions ior sewan beautifil comibination peghssand pus-
aho-games, Only tasic tooks required, Ideal bor lsmily fun, gits,
£5.00. Elia Enterprisas, 31 Hummad Rd., P.0. Box 534, New
Paltz, N.Y. 12581,

LEATHERCRAFT suppliss. Clﬁ:gﬂm (refundabie).
Crafet, 1908 75N, Sherman. TX 75080,

101 HELPFUL HINTS OM MACRAME Send S300 to
Heiphul Hirds, Box 412184, Atlanta, GA 30331

COMPLETE instructions for 10 anl progects.  $2.500
Handibooks, P.O. Box 104, Holy, M| 48442

CARTOONING, COMMERCIAL ARTS
& SIGN PAINTING

MODERN Cartooning awght by mail. Write jor frea bro-
chure. Cartocnerama— Bos 263-3F, Branford, Conn. 06405,

SIGN Pinting -~ Easy method. Free catalogue. Kaufmann
Company, Centertown, Missourl B5023

CARTOON for Fun and Moneyfll Fres bookletl!! Cartoons,
Bow 406144, Dwtroit, Michigan 8240

25 LESSON courne. Caroonist's Magazing,
bodh $4.00. Hartman, Box 30367, Lincoin, Nebraska 68509~
0367

LEARN Sign Painfing! Highly Profitabla! Ore-Siroke Tach-
rigua! Wite: Eurska Pross, Box 831, Fitzgerald, GA 31750

Hﬂﬂll.!, CARS, SHIPS, TRAINS,

>

mwmswm1mwmmm
and Fittings hive been the Favories of ociel-
ére. Send 5200 for By Catmlog. BLUEJACKET
SHIPCRAFTERS, Box 533F, Sheiton, CT 068484

TIRE Changer— Plans $8.00. Parts, Compista Units Avall-
abdes. M-K-2, 2520 Tryon Road. Ashiabula, Chio 44004

FIRING CIVIL WAR Model CANNON Plans: Catalog fres,
Girpan-—PM-43. Bow 892, Shalimas, Fla. 324879

HOME OWNER™S GUIDE TO PLUMBING Complete Step
by Step Instructions to Sobse your Plumbing Problems §5.85.
JAP Entorprisas, 5201 Clarendon Rd., Aim 34, Brocklyn, ALY,
11203

EASILY APPLIED LIFETIME LIQUID ROOFIMG. MECCO,
1664 Techoupitoulas, New Orsans, 70130

PYC TYPE FURNITURE. The Moneymaking Opponunity
For Printa And Prices. Send $3.00 To: Easy Lesing Furniture,
Box 238, Thomwood, NY 10584

SAVE Money - Install Your Cran Cailing Fan. Simple Dirsc-
tions. Send $5.00 To: Fans, P.O. Box 12880, Forl Worth, TX
TE121

BUILD YOUR OWMN PVC pepe fumiture, char, chaise, snd
table, plans 54.00. Creatve Bales, Box 247TM. South
Mitwauces, Wi, 53172

GIANT Screen TV Projector Plans. Easy constructon, $3
To: Moumain Sun, Box 251, Hayden, idaha B3835,

PAY TV /| AMATEUR TV RECEIVERS Waich 24Hrs Mov-
ms, Specials, Sports, Eic.. GUARANTEED Finest Modsls
FREE BROCHURE, Jark, 632 'W. Doran - Sulte A,
Glendale, CA 91203, 213-956-5839, Infor. for Authorized TV
Programming.
1800 CATALOGS on avery subject imaginable!" Directory
$4.00. Catalogs Galors, T914-E Springhield Village,
Springfield, VA 22152

SHARPEN Philips or Moreico Elecric Shaving Blades at
Home in Seconds. Sand 32.00 Tor instructions, Box 2885,
Sarnia, Omario, Canada NTT TW1

PLANS beild your own bee hive §5.00; GM Comparty, Phid,
3001 Marrywood Lans, Chafanoogd, TH. 37416

LADDER HELPER Rungs Hurt Your Faet — Mo More.
Moveabla Rung Exension Moves lo Desired Rung withoul
lnaning Ladder. Plans $3.00. Orsino, P.0. Box 71, DPT4MP,
Dirosher, P4 15025

LOCKSMITHING 1ools, books, traming. introductory book:
Iot, catsiog, 51, RALCO, Box 1643404, Memphis, TH
|/E

Fx4” FURMITURE. PRACTICIAL, PROFITABLE AND
FUN. Bix Progects. 41 Page Manusl Pholos And Instrucliong
$8.50, llincis Resicents $9.08_ A_ B, L. Distributors, P.M., P.O.
Bax 1152, kacksonvibe, W. E2651

“GETTING Started in Stained Glass™ §1.00. Whitlamore,
Box 20857, Hanover, Mass. 02324,

CRAFT Jewelry Suppbes. (Wholesale Cataiog 25¢).
Roussets, 107-1630 Dow, Afngion, MA 02174

STAINED GLASS SUPPLUES Complete Catalog §1.50 (re-
fundabla). Sunshine Glassworks, 785 Millersport, Dept. CT,
Ambarst, NY 142358

STAINED GLASS Catalogue-P. §1.00. Supples, Kits,
Bocks, Tools, Glass, Saylescrafts, 171 Main, Myack, MY
10660
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BLIMPS 11 foot radie-controlled kits. Catalog $1.00. Peck-
Polymers, Box 2498-P. La Mesa, California Be041

RADIO CONTROL- Boaty, Sup-
plies. Big Discount Cadalog $5.00 [Retundatie). Moders
Supply, Bax T185, Momgomary, AL 36107

STAMP COLLECTING

U.S. 25 Ditfarart mint including Souvenks Shest 51.00.
Froo Hst. Brooks, Box 62, Brooktyn, NY 11228

50 YEARS Ol lifimen different United States, ower fity
years oid—2%5¢ with approvals. Jamon, Box C11-P, Hew
Peocheiie, New York 10804

1,000 DIFFERENT WORLD + 100 NFFERENT MONGD-
LIAMN BEAUTIES §£2 85 ARractive approvaels [pictorials). Can-
cal Sarvice Anytime. ADULTS OMLY. Gougae. Bax 132001
Eiizabathion, Tennessss 37543

FREE! By Bargain Catalog - New EdSion listing thousands
of bargaing including U.S, & BIN.A. stamps, packeds, albums,
BCCERSONeS and suppies. Also fing Stamps from our approval
Thank you. Jamestown Stamp Co., Depl. E43PM,
Jamestown, MY 14701

50 TOPICALS 252 whin rinjuiisling appeovils. Comsanss,
P.O. Box 2715, Station “F", Scarborough, Ontano, Canads
M1W 3P3,

FREE Gift To introduce Unusual Service For Early LS.
Slampa. Garett, Box D625, Fort Myers, Florida 33806

TOPS! 100 Popular Poland Stamps {all different) onky 25¢.
Mystic, Dept. P51, Camdan, Mew York 13316,

LS, MINT Prate Blocks, $1.00, Approvals. Mark Carpenier,
Box 11012, Cheveland, Ohic 44111

WOW! 50 ANl Different Germany-10¢1 Super collection ol
genuine German Commemcratives, Definithoes. Airmais, Hgh
Valyss, Fras Big Catalog. Also fing stamps irom ol approval
smrvics. Buy what you ke Retumn balance promptly. Sand 10¢

50 MINT or 200 wsed all differert US $1.00 approvals.
Stamps, Box 1427PM, Belfiower, CA 80704

WS, 8 Commamorative Plate Blocks $1.000 Approvals.
Gioedon Dhavison, S8C, Mokomis, FL 33555

"WHOLESALE" U.5. — Foreign Prcelist and catmiog Fres]
Evarything Guaramesd. Schneider, Box 1240, Grand Rapids,
Miichigan 40501

1,000 U.S.A Mixtune 52.85. 51, Johns Stamps, Box 248P,
Millord, CT. DB460

KITES, mig,lrumn

¥OU CAN MAKE 3-D DRAWINGS. instructions, Glasses
and Pans Inchudad. Fros Delsis. Box TSTD, Cacha, OK
TE7

PITFALL] Trmasure map, 255 scenss, 3200 P
Tuchschener, Box 725, Sisters, QOregon, 87754,

MAGIC TRICKS, JOKE
‘I'“THILO&!I'! "

PROFESSIOMAL Magic! Huge catalog, over 1,000 Incks
and books. $2.50. Hank Lea's Magic Factory, Depl. P4, 24
Lincoin Stresd, Bowion. Massachusstts 02111

FREE! Worid's Leading Movelty Calalog. 1800 Jokes,
Tmm&ﬂh Hobbies, Johnaon-Seith, C-6013, ML
Clamena, M| 48043

FREE! llustraied Venriogusem Puppetry Cataleg. Mahar,
Box 420PW, Liteton, Colorado 80160

LEARN MAGIC. §2.00 lor Cetalog. Same Day Service.
1512 Fremonl, Las Vegas, Nevada 83101

JOKE TELLERS HANDBOOMN. 15909 Jokes, 35.00.
Thaodone Enterprises, 3382 Par Ov., La Masa, CA 32041

HOBBIES AND COLLECTIONS

MILITARY Medala Callogue S0c. Yearty
§4.50. Veman, Bax 387PM, Bakdwin, NY 11510,

INZ24PS, Honolulw, Hawall 98820

TOY SOLIMER, CHESS FIGURE MOLDS — Fres Inlorma-

on — Special OMering. Castings - PM, P.O. Bow 3482,
Longwood, FL 32750

DECALS, EMBLEMS, PATCHES

PATCHES, Decals, Custom Made. Free Calalog -
Ermnbiams, Box 35, Tappan, New Yok 10963

SAVE Big. Buy Patches, Decsls, Fins & Caps Faclory
Dwect. Free Catalog. Free Pricing. Eastem Emblem Co., Box
828-PM, Union City, N.J. 07087

ANTIQUES, RELICS, INDIAN GOODS
AND CURIOS

FREE Ligt 1o Sedous Collettors. 30,000 Indkan Artilacts,
Pots, Spears. Axes. Slate, Beagwork. Caddo Trading, Box

STAMPS FOR SALE

WORLDWIDE Approvails. Supert Personal Senvos. Fine,
40 Browning, Torondo, Canada MAK 1V7

FREE Gt Wah Quality Approvals. Chapmans, Box 487-G,
Galssburg, Michigan 48053

GREAT Gt fres with st purchase—lina Uinited States
approvals and want list sensce. Sand .15¢ for handiing. The
Stamp Boutique, P.O. Box 458, Madison, M) 07840

BREATHTAKING Beauwtitul. 50 DMerent mint Monaco pic-
torials commemoratives only $1.50 with mnt completa sel
approvals. Pagoda, Box 132P, Sdney, Ohio 45365,

PENNY! Approvals| Regardiess catmlogue! Kloster, 4164
52nd 5t, San Diego, Calif. 32105,

UNITED NATIONS 3 Complete Mint Sats 25¢, Approvads,
Cormatta, POB 1508-M, Lake Placid, Florida, 33852

50 DIFFERENT Ol LS. betwean 1861 and 1838 - §1.00,
Ed Roush, 423 Shepard, Manshield, Ohio 44507

OLD U5 Samps on Approval. Chester, Box 15385G,
Pniladaiphia, PA 19111,

WORLD Wide Starnps mounbed in books on approval 2¢
and up. TAUST STAMP COMPANY, P.O. Box 100-P,
Jamasca, M.Y. 11435

FREE Surprisa collecton sant with approvals. Gould, 1784
Urion, San Francisco, 84123,

100 Difwrent U5 25¢, Approvals. Bradiey, Box 425P,
Michothian, VA 23113

BARGAIN 100 World-wide Stampa 25, Quality Approvals.
A. Parcer, Box 143, West Bropifield, MA 01585

2,000,000 Stamps— 150 Countries— 2¢ Each. Belden, Box
4148, Dearbomn, 48126

STUNNING! 100 BEAUTIFUL MINT PICTORLALS. AN Dif-
tareni Onily 25 Cenis with Atiractive Worldwide Approvals,
VANSTAM, Dept. PM-483, P.O. Box 11272, Chicage, linois
BOA11

“INVERTED ERROR™ + 100 Diftarent Uinited Siatea, S0¢
with approwals. Luray, P.O. Box TOB8, Siver Spring, MD
20807

50 TOPICALS 25¢ when requesting ow pnosd approvals,
Stewart Kent. Box 2308-G, Balingham, WA 88227

PENNY Approvals. 1 - 2 - 3¢. CK Stamps, 17802 Markies
Driva, Jarmul, CA 92035

FREE 100 Canada with request of Workd Wide Approvals.
Brinar's, P.O. Box 5807, San Matea, Calil, 84402

300 DIFFERENT WORLD WIDE §1.00 when requesting
approvals, Rail ‘n Mail Stemp Marl, Box 325M, Okemos, M1
45054

FREE - L. 5, Discourl Catalogua. Shalran, Box 5478, Norih
Miami, Fla. 33161,
ABSOLUTELY FREE- 50 diflerert British Colonles COM-

MEMORATIVES. Approvals. Gobestemps, Box 560, Saco,
ME 04072

(Cormtinuesd on next pege)



STAMP COLLECTING
from
COMPLETE sat FREE whan requesting workiwide approv-
ais. Benat, P.0. Bow 210244, Dallas, Texas, 75211
CAMADA. 50 differend 25¢. Approvals. Crosziy, Box 1-C,
Samia, Ontarie, Carnda NTT 7H8

108 Tuuy EL‘-: Mo Appdovals.
Wilkamatown, N.J. DBOS4

ISRAEL 15 Differant 10 Approvals. Sam Chazen, Box 668,
Dedray Baach, Fionda 33444

100 different. [Britssh Ciplonies 10¢ Flus Bargain
Approvais. City Stamp Co., Box 216, Station "W, Tononio,
Canada MEW 422

FREE L5, Mint Sef. Approvals. Hidebrand, Box 4867,
Santa Clara, Cailornin B5054

CAMADA Ten Late Commemorstives 10¢ Canadian
Approvals, Harley Boardman, Lithe Valley, New York 14755
107 Diflerart Triangles, Space, Animals, Etc. $4.00 Valse.
Onidy 10¢. Approvals. Fayetie Stemps, Dept. 418M,
Fayetevile, WY 13066

Gibson, Bax T,

300 Different Woridwice Stampa 30¢ With Approvals. ALG.
Sakes, Box 1085, Jarnaics, NLY. 11431

75 WORLD WIDE STAMPS 50¢ Approvals. EMERSON
ENTERPRISES, P.O. Box B37, New Brtgn, CT, 05050

HURRY! 300 Differant U.5.: §1.00—500 Forsign: 51.00.
Hamm, 2221 M. Terraca, Milwaukss, WS 53211

PLAYS, SONGS, MANUSCRIPTS

POEMS, Songs Wanted, Fres RecondingPublishing.
Broachway Music Productions, Box T430PM, Sarassla, FL
33578

MUSIC INSTRUCTIONS &
INSTRUMENTS

FREE Catalog! Kits and Completed. Harpsichords, Ham-

POEMS Set To Music, Nashwile Music Productions, Bax
40001-PM, Nastvilio, Tonnesses 37204,

FIANOS, PLAYERS, PUMP DRGANS. Rabuild and rapair,
Catalog of “How-Tao" booka, $2.00 {refundable). Vestal Press,
Vestal 11, New York 13850,

SUPER-SAVINGS Guitar Siringa, Accesaores, Efects
Pedals, Microphones, etc. Free Catalog. Super-Save Music,
Box 944, Morganton, N.C. 28855

ACCORDION Top Brands, Cordavax, Buy Direct. Treman-
dous Discounts. Trades accepled. Frae brochure. PM,
Accorfon-0-FAama, 16 Wesl 189%h Steel, Mew York, NY
1011

CATALDG for makers, repairers of sinnged matrumanis.
Imporied tonewood, tools, parts, BCCERSONES. SiNnga. Cases.
Fine Ewopean instruments and bows. Calalog 50€, mciudes

FREE 50 Driferert Canada Approvals. Myers, 833 West
Michigan, Marshall, Michigan 45058

107 discount certdicale. International Violin Company, Lid.,
Dupt. FP, 4026 'W. Babveders &ve., Balimons, Md. 21215

RADMESTHESLA, Radicnics, Dowsing E.5.P. Courses and
Equipment llusiraled Catalog $1.00 {refundabie) Established
27 years. Depl. PM'A, Bruce Copen, Highlield, Danehill,
Susaex, England RH1T TEX.

LEARM Asipmp or awake, Reconds, lapes, equipment| Fres
catalogl Drawer PM-400, Auidoso, Mew Mexico BEI4S

AUTOSUGGESTION. Sseep-learmeng haadquarters| Tapes,
records, bocks, Gigantic catalog frea. Research Association,
Box 24PM, Otympla, Washington 8501,

ETECTIVE Profession, Easy home study; free be-tack or
|mpeal pin, cartificate, heue. Professional investigators Training
School, Dapt. CF, P.O. Box 41258, Los Angales, CA 90041

mmm rtﬁﬂmmmﬂmm

B4SPM Vialapaz. Pacific Palisades, California 90272.

LEARN Serwing Machine repainng. A proftabie Trade, Easy
Io leam. Free detalls. Sewing Canter, 187 FH, Rochelle, GA
J0TR.

100 India 25¢, eporovals, Capecd Stamps, 1232 Mel
Lansing, Ml 48510 -

BRITISH EMPIRE 104 Differar Includes Mind Pictonal Col-
oniea 10¢ with Approvals, Kameo, Box I38M, Flushing, N.Y.
11387
24188-A, IndSanapolis, Indiana 46224

ORIGIMAL CRIPPLE CREEK DULCIMERS. Kits And Com-
pleted Insinameris. Send For Free Brochure. Cripple Creel
Dry Goods, Box 22, Cripple Creek, Colo. 80813

PIANISTS! Free Shvee month subderpion! KEYBOARD
STYLING MEWSLETTER. Box TO0-M, Mediord, Oregon
a7s01.

GEORGE Washington Annksarsary Collection - Nicaragua,
Bicoloreds - Fresl Approvals. 'Wiliam Deema, Ravenswood.
W. Va. 261684

FREE 1082 Disney lssus. Aequest Approvais. Alpaugh,
Box 225, Highbridge, NJ 08828

THE World's Cheapest Slamp Assortment, Just Dne-Penny
With Approwais. Tarhesl Philatescs, Siler City, North Carcina
27344

NEW ZEALAND 120 Differant $5.00, Australia 120, §5.00,
Pacific Isiands 50, $5.00, Enquiries Weicoma. CARRAD'S,
Box 5210, Awckland, M.Z.

COINS, TOKENS, CURRENCY

COINS - US. & workd list $1.00 Refundable. Westary
Enterprises. 28 Canal, Wastedy, AL 02851

10 DIFFERENT Foregn coina  $3.00. Guaramsed.
Profemed Coins, Box 8465, Claveland, OH 44134

GET THE MOST FROM YOUR CAMERA “20 Hnts For
Bafter Picturas” Send $1.00 To: Johnsan's Phata Ca., P.O.
Bax 402, Davison, Michigan 46423

BOOKS: Millary Subjects, Free Catslog MCH, Box
T5E2PM, Tuiza, Okda. 74105

SURVIVING Muclear Warfare - Practical Guide 1o PRO-
TECTING FAMILY, WEALTH. Moneyback Guarpnips. $8.75,
Glenns, Box 1075, Ales, Hawaii GET01

“HOW o Gave on Postage Stamps.” Free Details. Encéc,
52040 So. Barendo, Los Angeles, CA S0020

FREE Back. Propnet Eljen Coming Bafors Chwsl. Megiado
Mission. Depd. 63, 481 Thureion Road, Rochester, N.Y.
14814,

ml.mmmmmcu. BARGAIN BOOKS, 2.000

Subjecis! Frea Calalog: HamMon's, DB-51
a-pm-.-u Danbury, CT 06810

OUT-Of-Prirt Books Found, Send Warts Booklook, 51

Maple Ave., Warwick, N_Y. 10800

OUT 0¥ Print Books. Send Wants. Box BBPM, Cutten, CA
95534

EASY SAILING, Beginner's fustrated Gude. $2.25
Pektas, Box 3733, Pittsburgh, PA 15230
Angslis, Box 189, East kalip, New York 11730

COMPLETE Listng ol Repar Books—Write Today—
Broadway Technical Book Co., 1188 Broadway, Mew York, NY
10001

FRAEE Price and Tie List on 400 Sail Heip & How Ta Books.
Wirite: Jimsmy Entericn, 3541 Strickland 5t.. Lithia Springs, GA
20057

HOW TO GET RICH N MAILORDER. Froe Dotads, MPC
Enterprisas, Box 126, Pedrickiown, b, 08087

SELF-IMPROVEMENT

SUCCESS - financial, personal. Free, iustrated, sell-
irmprorerman book catalog JML Books, SEOW2036TC Parer,
Muslego, Wi 53150

LONELY? BORED? POORT — Never again Fres detads

EDUCATION & INSTRUCTIONS

36 MONEY-MAKING Caresrs! Train af home n spare time
llmugh rmp-ﬂnﬂlud’y Business. Technical. Fashion.

Mechanics, Computers. Even degres courses
Hmmumhglﬁﬂl'ruhm No salesman will cail
Writa: ICS Cansers, Dept. FBF23, Scranton, Pennsylvania
1B515.

IMVESTIGATION Caresr Stan Working Whils Training.
Details. Shaw invaskgation, Bax T16M, Prava, Ltah B4603

BE AN Elsctriczan. Laarn a1 Homa in Spare Time. Gel Frae

Facts. IC2 Electican School, Degt. PBCIY, Secramich,
Penngybvania 18515,
OCEANCGRAPHY - Mew Manual Gives Steps Mow

Required b Enter Ocaanography. Witten by Manna Bicdogiat!
£3.00. Seamouse, Box 279, Dept, PR, Mays Landing, N..J.

g

MOTORCYCLE Meachanic. Train at homa spars Dime.
Molontyds focss, hest instrumants inchded. GYVA Approval
Write for Eacts: Molorcycle Repair School, Dept. PBCCZ,
Mewport Baach, CA G2860.

HELPED: Jar. 31:33; Acts 8:17: Gal. 5:22. 1127 NE Fifth 5.,
Ocala, FL 22670

DRAFTING & a great career! Man, women, No pravious
aupaniancs Or Special talent neacded. YWe train you at hame in
spare tma. Gat tree facts. Wiite: Morth Amarican School of
Drafting, Dept. PBCCZ, 4500 Campus, Newpor! Beach, CA

PLAND TUMING PAYS - Piano luning - Electronks ongan
sarvicing. Learned sasily at homa. Fres bookist. Niles Bryant
Gehool, P.O. Box 20153, Sacramentn, CA 95820

theary,
AMERICAN JET SCHOOL, Deparment PM-3, Darby.

USED Cousesl Books! Lists 25 Smith's, 124
Marorcugh, Salem, Massachusatts 01870

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Experience, Education, Achlevomant Fasl
Inaupensive, Call (814-863-1791). Or Write: Box 13181-T4,
Cotumbug, OH £1213

HIGH School al home, io classes. Dyploma swanded Infor-
mahon Frea, Phona Fres Anytime 1-800-228-5600, or write:
Amencan School, Dept 30445, 850 E. 58th 51, Chicago, IL
B0E3T,

HAMDLE YOUR OWN LEGAL AFFAIRS. Be a Parakagal.
Accrediled Aficmay Instruction. Home Study. Free Catalog.
Southern Career Institute, Drawer 438-2158, Boca Raton,
Florica. 33427, (305) 368-2522.

COLLEGE DEGREES By Mail. Accredited Bachalors, Mas-
tors, PhD's. Free Facts Revealad. Careers-Phid, Box 45858,
Tulsa, OK 74145,

FREE CATALOG—LEARN AUCTIONEERING! Full and
partial scholarships avallable. Mashville Auction School, 233
E. Gunes 51.. Box 160, Department 2, Lawrencaburg, TN
38484

FREE 120 paga Carssr Opporiunites Gude - shows how 1o
train 81 home for top paying jobs. Granion |nsttute, 2834
Adglaide Sireet West, Toronte, Canada MSH 13,

EARN While You LEARN. Business of Your Choice Quickly
Leamed With Home Swudy Courss. Unique Plan. Baong
memmwm P.C. Box 260-MP1,
Ontario, O L4862

ACCREDITED Colege Degress By Mail Delais
GRADUATE REFERRAL SERVICE 3010 Santa Monica
Bivd., Suite 173-PM, Sania Monica, CA DO404

LEARN to Draw| For Profitl Huge Demand - Free Facts.
Proart, Box 188PM, Brush Prairie, WA 58606

PREPARE 1o bafter handls your business, political ang

Mo, Michigan Ave., Chicago, IL 80801
HOW-TO BTOP SMOKING in B0 days. Fres details. Appe

Country Publications, Box 357PM, Cormefa, GA 30531

NEED MONEY FOR SCHOOLT $15 billion available! Free
imlpermation, send 5.4.5.E., Acom Press, Box 3884-PM, Oak
Pari, IL 80303

mation £3.00 postage. East Coast Secuity Systems, PO, Eln
1108, Malvilie, New Yors 11747

[Continued on next page)
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EDUCATION & INSTRUCTIONS
from

SCORE high on qualifying examinations. Win scholarships,
paid indusdrial schocding, ndmissions, gov-
ermmant jobs. Cramwall, Box 217, Noswell, Mass. 02061

PRIVATE DETECTIVE or FINGERPRINT TECHMICIAN
fraining. Leam ot home quickly and easily. Audiodvisual aids,
detective kits, badge, Dipioma. Free Information. GLOBAL
SECURITY, Box 181PM, Hanover, Mass 02338

EMPLOYMENT INFORMATION

AUSTRALIA--Discover the Secrets — Whars the Money's
at. Full Dedads. $8.95. Bayland, AL 3, Box 338P4, Appleton,
Wi 54015

mwwmmwu
garvices. Free recording forms. Free evaluasion.
mmmﬂmmwm
BOGOG

Many Years Experienca, all Fieds. Indbadual Inveniors Prob-
lama Gineen Special Consideration. YVery Reasonable Changes.
‘Write for Free information. Pawl H. Gallagher. 2530 Crawiond
Aym., Evanston, [linois B0201

REGISTERED PATENT ATTORMEY ‘Washinglon D.C.
Suburh. Donald A Ketesirings, 414 Hungerord Drive,
Rockvile, Marglend 20850

PATENT IT ECONOMICALLY! Froo Details. M. Raner,
2008 Fondulac, Richmand, VA 23229

JOBS OVERSEAS . . . (Inclsding Alaska). Free Details.
Giobal Employmant, Box B1333PM, San Diego, Caslomia
2138

PROTECT YOUR INVENTION. Registermd Patent Attor-
ney. FREE Preliminary Review Of Your Description. Box
JREPM, Millwood, MY 10548

AUSTRALIA - The Warld! 50,000 Jobs| Top pay. Transpor-
tatson, Computerized repors $2.00. Jobworldd, Box S881E,
Cypress, CA 908630,

JOBS: COLORADD, WYOMING, UTAH, IDAHO, MOMN-
TAMA| Computarized newsiatier with 200+ new jobs each
wonk, Free detaks. MOUNTAINWEST, 925PM Canyon,
Logan, LT 84321,

FLORIDA EMPLOYMENT NEWSLETTER. Comphete Sur-
shine Siate Coverage Weeily. Frea Detalls. FEMN, Box B45PM,
Jupiter, Flonda 33458

JOBS Overssas - Big monay faat. 520,000 1o 550,000 plus
par year. Call 1-216-484-2000. Exl. 4560,

OVERSEAS JOBS 520000 w 60000 phs borus.
Deryooep, Pessonnel, Bax B0T-5Z, Pocatello, 1D B3201

LEARN How 1o cifer your invention jor sake or kcenge, Free
Booldet ouflines procedures, royalty rales, requiremaents.
Kesaler Sales Corporation, G-5-F1, Fremont, Ohio 43420,

MOMEY TO FINANCE INVENTIONS AND IDEAS! Book
lists 250 invesiment companies. tht lend starting capital 1o
$2,000,000. Tells how io get money. Send $5.00, MBENT, 435
Ciifl, Apios, CA 85003,

INVENTORS Patent Your mvantion. Free initial Conaulta-
tion. We are Registersd by the LS, Govemment. Victor J.
Evans & Co., 4837 Easterm Ave. MLE., Washington, DC 20712,
Sinog 1898,

PATENT Youw Invention Yoursalll instructions'Formnel
$9.98. Retired Examiner, 7400, Washington, D.C. 20044

CALIFORMIA obal Entire state, hundreds of openings,
updated weeily, $3.00. Lotax, 2310 Alrport Bhd, “"C", Santa
Fosa, 85401,

pocupations - greatest
Intermourtsin-L, P.O. Drawer 809, Grand Lake, Coloredo
BO44T-0809,

CALIFORMIA JOBS! Weekly Digest Covers San Francsco,

RIVERBOATS - Tuga 515.000-550,000, Eﬂ:ﬁhﬂﬂlﬂ
Work month. Home month. Experience unnecessary.
vl -wiltys inGhading Alaska, Hawas. meﬂ.sﬂm

. Masing Employment, Box 207, Central, Indiana
47110

WINNING WITH WORDS Secrets of the Job Imerview. Free
Datails, 2211 Elficott Drive, Tallahasses, FL 32312

NCOME. Get the job you want Free detads. Jay, 2265
Westwood Bivd,, Sufle 580, Los Angeles, GA 80064

RECESSION PROOF-THOUSANDS OF JOBS IN BUILD-
ING MAINTENANCE. Full-pan time. Facts-list US smpioyers
.00, YMO, B00 4th 51 3W #501N, Washingion, DC
20024

INVENTIONS WANTED

EARAN ROYALTIES. NUPRODUX INTERMATIOMAL,
1377 K. NW 141, WASHINGTOM, DC 20005

INVENTORS Fros Information How To Sell - F-M Sarvics,
7345 Harlern, Naws, B 80848

INVENTIOMS WANTED. FREE COMSULTATION MO

rowalties from manufacturers seeking new ideas. For free
information on how to registar your idea, call or write:
AMERICAN INVENTORS CORPORATION, 82 Broad Sireat,
Dept. PM, Westtiald, MA 01088, [413) T37-5376. A Fes Based
Markating Company. OMices Coas! to Coast.

INVENTIONS, idaas, new products wanbed for prasantation
o Insdustry and eshitibion &t nabanal technology Bxposiban.
Call 1-800-526-5050, Anzona, 1-800-352-0458, Ext. 831, Or

write: IMI-PM, 701 Smithfield, Patsbungh, PA, 15222

INVENTORS: Free Information on offering your invention
for sale. Kessier Sales Corporation, C-5-IW. Fremont, Ohao
43420

YOUR PRODUCTEIDEAS IN EURDPETT Unique opportu-
nity for your producta’idess on the Ewopean maricat! Wrila:
PROMOVENTION, P.O. Box 68, Vieuten, Holland.

mww—ummm
51.00. Torow Mac, P.O. Box 3333PM, Anderson, 5.C
29621

BELTS and Buckles. Compiete bne las! sellens, inchuding
buckern, molorcyches, widlife, westerns elc. Big Prolits. Com-
plete dealer set up. Cataiog $1.00. Anchor Spaciaties, Boz
3958-BPM, Morth Providence, A1 02911

400,000 BARGAINS Balow Wholesals: Many Fres| Liqui-
Details. Bargainhurters Opporiunities, Box T30-A, Hofiand,
Michigan 4423,

CLOSEOUT 55¢ dozen. |Catalog 25¢), Rousssts,
1071631 Dow, Adington, MA 02174

CLOSEQUTS! Discounts! Balow wholesaie! Fresbies!
Samples! DDN, Box 20152-PM, Fermdale, Michigan 48220,

EARN Monay salling nings, jewedry, buckles, watches—buy
direct. 130% balow retail. Catalog $1.00 (refundabis). Anka-
P, Box 89, West Warwick, RI 02883,

FREE CATALOG! Chainsaw, Motorcycle, ATC, Snowmo-
bilm, Smal Engine, Parts. Woodsioves, Splitters, Energy
Hems. Manudactunes's Supply, Box 157-PM4, Dorchester, Wi

tead! Bargaina, ammmmum

SATIN BASEBALL JACKETS ... T-BHIATS Printing Avad-
abielll Info $1,00: BARKER JACKET - PMB, 1000
Washingion, St Louls, MO, B3101. (314) 231-3338,

BUY DIRECT! 500,000 Barpains Baiow Wholeasle. Gigan-
tic Buyers Guide. Valueble deteis Free. Ac now. Pralre
Distributors, Route 2, Box 485A-1, Paimyra, Wl 53158,

STARTERS-ALTERMATORS Most Japanase Auto $34.09.
TAJ Enterprises, 35554 Haddonfield Road, Pennsauloen, New
Jersey 08110, B09-882-1754

ADVERTISING AGENCIES, ADV.
SERVICES MAILING LISTS

PROMOTIONAL BUTTOMS — Fres semple with brochure,
62 Oak, Lake Forest, Minois 0045

Fates. Chances are you will SAVE MONEY. Writs ioday
o frea detads plus your free copy of "MAIL ORDER ADVER-
TISERS RATE GUIDE". COLUMEBIA ADVERTISING
AGENCY, BOX 1255-PM-4, RICHMOND, IN 47374

BUSINESS SERVICES
i

SMALL Businesses: New advertising concepd will gensrate
‘tusiness for youl Send $1.00 and your business card iof Sam-
pee and detalis: Mini-Billboard, 387 Durham Foad, Newiown,
PA 18540

SAUDI ARABIA WANTS YOU! Excelien! pay. Free trans-
portateon. Newest guide §2.00. ARAMACD, Box B20AD, Port
Akca, B.C., Canada YOMN 2NO

GOVERANMENT JOBS - Thousands of vacancies musd ba
fithed irmmendliptedy. §17,634.00 to $50.112.00, Call; T16-842-
G000, Ext. 3840,

OVERSEAS Jobs! 520,000-580,000 and up! Call Mow!
(317)-830-1712. Ext. 24.

ALASICA - $55, 000,00 par yasr - man - women - room boand
paid. Maechanics, squipment operaions, cooks, sieam and
POWET pERETELION OPSrRInnE, radar techs, crypio 1echa, others,
$10.00. Nancy, P.0D, Box 413, Ashiand, Wis. 4808

AUSTRALIA Neads You . . . Jobs, Free Transportsbon.
Complete datails guaranised. $3.00. Beard. 4308M, Larmbeth,
San Amonky, TX TEEZZE

HELP WANTED
AUSTRALLA WANTS mrm‘lzaumrw

HNewns! Handbook
INTERNATIOMAL, Bax 18107-AD, WASHINGTON, DC
20036,

OVERSEAS Employmaent . . . 520,000 - 550,000+ . Fron
Wﬁmﬂ.hiﬂm Idianapalia, [Adans
48218

REAL ESTATE & FARMS

RUBBER STAMPS

FREEI Big Spring Catalog! Ower 5000 bes! tarma, homes,
buginesses, recreation, retinemant values All Across America!
STROUT REALTY, Plaza Towers, Depl. 5800, Springtield,
MO 85804, Toll free: 1-m¢414m In Missouri call collect:
(471 THE2-4402,

HEW . .. FREE CATALOG! Top real eslale values coas! 1o
coas!! Pleass specify type propery and iocation desined.
UMITED FARM AGENCY, 612-PM Wast 47ih, Kansas Ciy,
MO, 84112

BARCD Typa Founders. Type and Fubber Stamps cata-
iogue. Mail $1.00 refundabils on first order, 237 5. Evergresn,
Bensanville, 80108,

PRINTING PRESSES — RUBBER
STAMP OUTFITS

PRINT FOR PROFIT-Eam Extra Money-Printng Presses,
Type, Supplies, Dirext from Factory. Send $1.00 for Catalog
and Samphas 1o: Keisey Company, B4, Meridan, CT DB450.

C!Hl-m Country Properies. Our BTih Year. Terms

availabés. Moneyback gusranies. Calslog airmated §1.00.

Dlgnmt.‘u'p Lid. Suite 496, 85 Bloor Streat East, Taronta,
Omtario, Canada MAW 185

PROPEATY And Lake Frontage rom S47 per scre. [mest-
mani Poleniial. Exchangs . Free Canadian
Estale Land, Dept. 23C. 2411 Yonge SL #3003, Torombo,
Canada, M4P-ZI1, (416) 488-0444

SAVE MOMNEY, tme, headaches Learm whal o ask and

why. Country Property Guice. 35,8510 P. & J, Publishing, Box
7557, Band, Oragon, 97708

ELECTROMIC Finmn s Looking for Assembbars Interested in
ing at Homa. Send $3.00 Application Fes: IRDC, (1),
Joppa Hill Rd., Manchestar, N.H. 03102

PATENT ANMD DEVELOP Your inwventon Regiatersd
Patem Agert and Licensed Professional Engineer. Sand for
FREE PATENT INFORMATION Every Imentor Shoulkd Hawve.
Richard L. Miller, Woolwaorth Building, 233 Broadway, Sulte
B612-M, Mew York, MY, 10007 (212) 287-5252.
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+2500 “Fasi-Seilars.” Free brochures! Alinghipro, Box
§1308-84, Cleveland, Ohio 44101
PLASTIC BAGS

ALL Soes. Buy Small Quantities. Free Catatog. SAKet.
§151-C Coibath, Van Muys, Cakl, 91401

TYPE Fonts. Hand Printing Presses. Supplies. 120 Pagas.
$1.00 Deductiths first order. Acme Type, 1720 N. Marshfisld,
Chicago, 50622

TYPE for printing. $1.00/deductible 15t crder.
Cuaker City Typa, FLD. 3, Box 134, Honeybrook, PA 18344

MANUFACTURE Aubber Siamps, Regular and Pre-inked.
Cartaileg 1-800-851-4945, Jackaon, Browngvils Bd., 5110, ML
‘wenon, |L 62864

mmmmmmm

ipment. Sign Engraving Machines, Wholesale Catalog
:1mmmm1mu Marshfield, Chicago,
B0E22

HIHITIHG AND SUPPLIES

Billheads—Small Lots, Samphes—
WT'HISII&I Saint Paul, Minnssota 55104
THERMOGRAPHED Buainass Cards, Free Samples. 80,
2501 Bapling, Glenshaw, PA 15118

QUICK Copy Printng. Low Prices. Write: Mabonwide, 814
Mot Main, Bloomington, Hlinols 61701

BUY IT WHOLESALE

1T17PM, Highiand, Indiana 456322

QUALITY Prnting and offest Low, Low Prices.
Frea Catalog. Dunn's Distributor's, Box 21083, Lansing, M,
48609

{Continued on next pags)



PRINTING AND SUPPLIES
from

1,000 Themograph Business Cards, $5.00. Catalog $1.00
Printer, Box 81, Miarmi, Fiorda 33138,

LETTERHEADS, 2 Colors, wieny, $17.50 Low, 24 Post,
Newfoundiand, K 07435

LOW COST PRINTING 1,000 Copées To 8127 11 $29.00
P.P.D. Typasatting $15.00 Extra Price List §1.00 Redundable
WiOnder. A-1 Printers, 3720 Siesgy Holiow, Brunswick, OH
44212, (218)225-8353

THERMOGRAPHED Busineas cards, free samples. PUW,
Biox 134, Barberion, Ohio 44203

mmmmwwm
Box 1484, Boulder, CO BOGOE

FREE Catalogs. Repalr air conditioning Febngeration,
Tooks, supplies, full instructions. Doolin, 2018 Canton, Dallas,
Texas T5201.

FT. 5MITH Auction School, FL Smith, Ark. 72902 Resident
& Home study. Veberan Approved.

TECHMICAL WRITERS make big money! Froe details.
TekPubs, Box 2458-P, Ovoville, CA 05265

SALESMEN-DISTRIBUTORS

MAKE EXTRA MONMEY DURING YOUR SPARE TIME!
Shrw our Mew Lina of Calendars. Pans and Popular Adwvertis-
ing Géfs 1o local linms, Proempd, friendly senace from smail iown
AAA-1 Company in our T4th year. Ma immestiment or collec-
lions, Weskdy commissions. Be your own boss. Full time
potential. Mo exparigncs necessary. 'Write 10: Frank Buckdey,
NEWTON MFG. 0., Dapl. APMA, Newion, lowa 50208

GIFT SHOPPING

FREE CATALOG of Distinctive Gifts from LURAN HOUSE.
Bonus Gt Personalized Gifts| Gifts ol all Kinds! Write To:
LURAN HOUSE, Dept. B, 15 Whippoorwil Rd., P.O. Box
2262, Glens Falls, NY 12601

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Giold, Jeweiry, Gold Teem, Rings, Dia-
monds, Walches, Sdver, Platimum. Mail Articles Today. Free
ot with Information. Chicago Gold & Precious Metals, 6 E.
Moneos, Depl. 858, Chicago, 80601

TAKE MO CHAMCES. Deal with oldest, moat relisbia firm in

WATCH And Clock repairing books, tools, materals. Free
Cataloga. Morth Amesican, Box 77-AD, Fox River Growe,
Minois B0027

ANTIQUE POCKET WATCH REPAIR & RESTORATION.
Quality work, reasonabis prices. JOHNSON WATCH REPAIR
ﬂm.hh}.ﬁmiﬂb Kesnasburg, CO B0843. Ph. [303)
536-8235,

SILVER

SILYER! GOLD! RECOVER FROM JUMK LEAD! COM-
PLETE DETAILED INSTRUCTIONS, $8.95. Free Informa-
tion, Mckinney, T35 Cuimby, Bend, Oregon 87701

ELECTROPLATIMG With poid and silver! Easy o follow
instructions! Photocopy of aticle as it appaaned in & past iesus
of Popular Mechanics available for $2.00. Send order to: PM,
Dapl. PMC4, Box 1014, Rado City Sta., New York, MY,
10101

PRECIOUS STONES & MINERALS

GET Free catalog no saricus rockhound, gem cutied, jeweiny
makar, hobbyist or oraftsman can be without. Full of bargains,
ECIUSNE BBME, Kw Driced Inom [anges! Suppsars and Bulhor -
ities in the field. Free new catalog just off the press, yours Tor
the asking. Write: Grager's, Dapt. 1, 300 South Asroyo Py,
Pasadana, Cakfomnia #1109

Pendulsma. Books, Hobby o pioll. Free catalogus.
Datecionss, Apanads 7-805, 05700 Mexico.

redics. Mew revolutionary patented detecior analyzes objects,
tremendous ranga, o ground pickup. Fres catalog. Gandnar,
AT25M M. Tth Ave., Phoanix, Arzona 85013

TREASURE- Locate quarter mill vty with utra sensiive
locElor - brochune Tres. Ressarch Products, Box ZT0ET0 -
AMG, Tampa, Fiorida 33688

SAVYE up to 40% on new metal detecion. All major brands
Including Whita's and Gamell, FREE discount price lisl.
Horthwoods General Store, P.O. Box S8T4PWA, Madson, Wi
53715, (G08) ZT4-4580.

PROFITABLE OCCUPATIONS
REPAIR Lewnmowers, thousands of pars and tools.
H?HHRM’.POBM\'.PMM.W
12771

PLASTERCRAFT . . . Proliabla Home Bussness 3000
Mokis Avallabls. Details. Lynnette, 62510 Mantpark, Mentor,
Dhio 44060,

MECHAMICALLY INCLINED? ASSEMBLED ELECTRON-

LAB, BOX 1550PM, PINELLAS PARK, FL, 33585,

MWMLMMWMM
Lightning seller. Exceplional mamgin. Samples lor trial
WMMB@IiM Milchell, S0 57301,

AGENTS Neaded Immediaialy Your Own Business, sell
books by Mai, 52.00 fof Info: Cuinkey's Disiribution, 3110
Parker, Inving, TX 75062

AGENTS WANTED

WITH Mason Shoes, pay day is when you want itf Take
orders from Iriends and naighbors. Wiitch your business build,
without fisk o Investrmant, Cal Toll Frse 1-800-826-7030, Ext,
B8; in Wi 1-800-472-7003, Ext, 86, or write: Mason Shoos,
K-700, Chippewa Falls, W) 54774,

UNLIMITED Poteritsal, Woark Al Home. Send SASE For
Information. Bakdwin, 10140 Hammery #82P, Housion,
Texas 77080

HELP Neaded Selling How-To Books, Profitable. SASE E&
B Enterprises, Bax 31104, Siverdale, Washingion GE383

BELL FIMANCIAL OPPORTUMITY BOOKS BY MAIL
Fartastc part of full time home business. No sxparience
neadad. Delals $1.00 ACT NOWI MSE, Dept. PMCO4, 325
Wesigats Drive, West Columbia. 5.C. 29168

AGENTS Wanted, Sell How To Maks Money Books, Details
%1.00. A Riddey Associates. 19 Mass Ave.. Box 424, Boston,
MA 0215

EARN 588 for your church, social group . . . of yoursal, We
Hl-lumlyauhmnﬂmtr-drmﬂpum
your group sefs o The Famely Food Garden Magazine. Wrilte
fior delmils and subscription sales instructions. The Famdy
Food Garden, Dapt. PM,
Boston, MA 02215,

OPEN AND CLOSED ALUMINUM SIGHS. Samgle $8.00,
infprmation  Free. Adams Sign Co., 2700 Momcaim,
Columbus, Dhio 43221

GUARAMNTEED - EXCELLENT - incoma - Slan - immedi-
ately - A - Your - Home - Free Detsls - Writa - Center, Box
BEDESE, Loa Angeias, CA DODGS.

BELOW wholesals cataing. 15000 FREE
$5.00 corfificate, Wilco Digtribution, Bax 411-8, Tinley Park, IL
Bo4TT

550,000 POSSIBLE!l FREELANCING Bathiub and Sink
Ratinishing FREE DETAILSH Shepard, 4418 West 30th St.,
Los Angeies, CA. 80016

EXTRADRDINARY | Easy Start Home Businesses, Plus
Fostuna Budding Information. Fres Details. JSJ Entemdses,
212 Thestls Lane, Southington, CT. 06486

MAILORDER Opportunity! Start proditable home: business
withoul Sapanence or caphal. Writs lor free Dook, plus detalls.
e obiiigation. Mai Order Associates. Dept. 663, Montvaks, M
07845,

MAKE MONEY WOODWORKING - Easy profils making
unusual gifts, loys, novelties. Free detalls. Willlams, 32% Thus,
Gaan Cowve, MY 11542

LEARN e Secrets of Profitable Malorder Business.
Details free! AIMOOS, Box 6707, Torrance, CA 90504

PLAMO Tuning eamad a1 home! Free information,
Empara School, Box 1014, Jupiter, Florida 33458

MAKE HOMEMADE BOOKLETS. t've camed §187.000
with ming. Free inlormation: Falcon, Box 548, Woodvile,
Texas 75878

SOLAR Heating learned quicidy al hormi! Free mlormation.
Empira School, Box 183, Rockyila, IN 47872

WANT Money? Try Seting Our Books. Free information.
Poindexterco, 1011 Trevor, Defrost, Michigan 48207

MANE MILLIONS MANUFACTURING Batteiss, Suppiies
Availabie, Everiast, Box 365, Bogota, MJ 07603

MAKE MOMEY (M SPARE TIME. As a subscription sakes
Mhmmmmmm
commissions while leaming the art of salling.
qmmwm1ﬂhmmmm Sard Thia ad
wilh your nama and address bo: POPULAR
Dept. AB-L, 250 W._ 55th 51, Mew York, NY 10019

BUSINESS OPPORTUNITIES

orded bussnesa from home, without capital. Wa ship plan lor no
rsl @ramination. Experence unnecessary. Frea Feport
Mpllingar, Depl. H2T06, Woodland Hills, Calilomia 91367

MAILORDER! Money Making Home Business Opporuni-
ty. Start Immadiately. Free Details. Write: Products, 108
Canyon C. Lenoir, N.C. 20645

HUNDREDS Wih Homemads Aings Detmis -
$1.00. Denbow, Bom 571AD, North Highlands, Calilomnia
B5EB0.

START Smal - §100.00 Makes §1,000. Big Profits, Catalog
§1.00 Rehmdable, Aals Quality, 28 Eimndge Rd.. Peweatuck,
CT. 05378

mmmm

Ensily. Waterprool, Fire-
Economical Bays Laboralory. 2086-2075 Drive,
mm CO 81413,

SELL Mail Order Books. Low imesiment. Free Package.
REYNOLDS, Box 740034, Houston, T 77274,

ASSEMBLE PRODUCTS AT HOME. Many opporiunities
panying High Weelkly Profis presently avallable without invest-
mart. Wiite: Businesses. 928 Brighion 11th, Brookdyn, New
York 11235,

VINYL'S Where the money is! Prolessionally repak, refin-
ish, rescolor fumiture, luggage, car tops. Quick, sesy, Two smail
120 joba a day sam you $1,000 a month. Homes, cars, offices,
rastaurants, urkimded cusiomers. Stan saming afer & few

practice. Sansational cetails free. VIP, 2007 Montross,

HMAKE WOOD TOYS FOR PROFIT. Toy parts, pattems
wholesale. Lovebuill Toys, PM-4, Tahoe Giy, CA 85730
5450

PLAND Tuning quicily isarmed with home study courses.
Diploma prarted, Amefcan Tuning Schodl, 17050 Tefer
Dirive, Morgan Hll, Calif. RS0IT.

PHCTURE Framing—Profitable full or spane-tims business.
Easy i leam wih handbook-course “Guide To Picture Fram-
ing Prolits.” nmamrmmmm
inchuded. Japs, 126-PM Seventh North, Hopling, Minnesota
55343

REPAIR HYDRAULIC JACKS — DETAILS FREE.
WRITE: HYDRAULIC PARTS BUPPLY, BOX 4157,
BROWNSVYILLE, TEXAS T8520.

FREE BOOK 2042 Unique Proven Enterprises. Fabulous
“unkncrwma,” Second Infladion income. HAYLINGS, Carlsbad,
A, §2008

BECOME Tax Consultar. Our students earn $1,000-
53,000 every i Season returmg Shate
approved. Mational Tax Schocl, Monsay, 200, New York
10952,

PROJECTION TV . . . Make $38's assambing

.. .Emay. .. Results companable o 32,500 Projectors . . . Your
total cost less than $17.00 . . PLAMS, LENS & Dealer infor-
mation $15.50. Wustrated Infgrmation FREE . . .
Macrocomibhe, Washingion Crossing, Pennayhania 18877,
Creditcard Orders. 24Hrs. 215-736-2880

PCKUP Truck paners. Maks $500.00 weekly Ketl, 2713
Walnut, Columbus, Georgla 31904

$700 Per month eamngs posssble filling cut mcome lax
forms &t home or 1ax oflice during tax season. We show you
hon Blruh quickly lsarmed. Details mailed fres. Mo sakes-
Hurry. Big Demand, Federated Tax, 2085 Moniross,
mmw

UNEMPLOYED? We need Ageris, Detads $1.00. Hunts
Emtwrprises, At. 1, Box 1602, Grearwood, LA 71053

EARN Thousands |’ In the Exciling Home Income Program
Lo Act Now! Wote: KHE, 8236 Rosechf, Dalas, Texas
TENT

LEARN Sewing Machine Repairing. Men. Women. Lucra-
twe Profits. Gressin Comespondance School, Bom 5104,
Spancer. lowa 51307,

$480 Weskly. Homa malling program. Goodworkd, Box
26233-A, Tamerac, Florida 33320

$82.00 From Square Foot Phywood. (Huge Demand).
mwmm:mm

mmm.ﬂmnm.mm
Box 95, Rapsd City, South Dakota 57701

SELL Books By Mai. Fres Deslership. Midwast, Box 44R2-
P, Shawano, Wi, 54166

GET RICH using OTHER PEOPLE'S MONEYT! Linigue —
mmaring businesal! Details FREEN Finance Consultants,

5B-4, Bilinga, NY 12510

NEW Discovery in Bafttery Recondiioring . . Eigitesn
Monihs Guarariss Means “Big Prolits Fast” E-:hnl T415
Gabie Dvive, Lithe Rock, AR 72205

(Continusd on nexi page)
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BUSINESS OPPORTUNITIES
(Continued from praceding page)

| MADE $40,000 Year by Maiorder! others make

money! Details 25¢. Torey, Box 318YY, Ypailanh, Michegan
48187,

AERIAL PHOTOGRAPHY Businesa, Pilof, Mon-Pilot. Prol-
tabile, Mon-Compatitive. Eastern Asral, Box 5587, Baltimare,
WD, 21237

YOU Too, can make it rich in the 1980's, Free details.
KEMCO. P.O. Box 13648, Koomao, Indana 46807

CLIP newspapar iems — 32 - §25 EACHI FREE Report!
Clippings-#B-4, Billngs, NY 12510

HOME BUSINESS OPPORTUNITIES! UNUSUAL! FREE
BOOKLET. Vaught, Rt 2, Bax 457, Halnes City, FL 33844

LEARNM Tha sacrets of rapairing punk batteries “Fabulous
Profits.” FIRST ESTABLISHED COURBE. Apax Engineering.
5454 Bolsa, Atascaders, Call. BI422

MONEY SECRETS! Help People and busnesses gat mon-
wy. Enay home business. Fantastic Profits. No Experiance—
Crwen Hours. Contimatus Assistance. Free Detads: DFC, Depl
. 1145 Reservoir Avenis, Crangion, Rhode |sland,

02ex)

VEMDING MACHIMES. No selling. Roules sam amanng
profits. “Big Catalogua FREE." Parkway Comparation, 1630
PME Grognspring Drive, Timonium, Margland 21083

ARAB BUSIMESSMEN Have Money to Buy & Irvest. Top
Finders Fess Paid. int. MiddleEast Asaoc., 483PM1, 820
Flaxman, Huntengion Baach, CA 32646

GET RICHI! Secref Law smashos cebts---brings cash and
cradit!l Details FREE! Wealthiki-WB-4, Bllings, NY 12510

RECONDITION JUNK AUTOMOTIVE BATTERIES. Huge
diemand creates profitabie home business! Free neport, JAM,
TTPM, Baftle Ground, ‘Washinglon 88604

MAKE 51500 Houty buiding custom luggage casns
home, Huge nationwide demand, Fill mail arders. We supply
matenals, instructions, everything! Free detalls. Custom Case,
G067 Dw Sofo Awe.. Depl C20-28, Woodland Hils, CA
91385

MAKE Big Monay Fepssing Windshisids And Plate Ciass|
Eam up to $50,000 yearly. Send for Valuabie Free Repor.
Glas-Wekd Systems, Box 870, Hilsbor, OR 57123, 503-640-
a2

EARN 530,000.00 WITH A LAWNMOWER. Swart A Gar-
dameng Business. Mases Money For Me. Free Informaton. M.
Pols. Box 231, Fesada, CA 01335

ALUMINUM SCRAP - Recyce yourself - SELL FOR $25.00
! POUND! Free Information: Industial Scrap Yard, PM4, Box
127, Alexandria Bay, New York 13607

HOMEWORKERS Wanied! Raceive 35¢ sach name &
addreas you send ua. Detals Fres. Quality, Box 431 - PH,
Lynbrook. Mew York 11563,

SELL BOOKS BY MAIL, HUGH PROFITS. Froe Informa-
tion. Dodge Publishing, Baox DS1B4P, F1, Myers, Fla, 33906

FANTASTIC BUSINESS OPPORTUNITIES. Quick Start
Up. Low Imeestment, Many Under 350.00. FREE DETAILS.
BAG Enterprises, Depl. PM-4. 856 Meadowridge Drive,
Cincinnali, Ohio 45245

THOUSANDS HAVE AN IDEA BUT NEVER DEVELOPM
Sall yours through mailorder, Mew book tells how, §4.00, Sal-
istaction Guaramtesd. JANDI, Dept. 101, Bax 25647, Tempe,
AZ BEZAZ.

1,000 Weskly Home Business Directory, Box 2019-PR4,
Mew York, New York 10163,

HUMDREDS Wisekly Possibtis For Ten Hour Work Weak!!
Guarantesd Homa Business . Star lnmedistely!! Fres intor-
mation - AHV, Box 1028-A4, Kataheo, Hewall DET41

14K Gold, Sterling Silver Jawalry. Make 300% Prol, Cata-
fog $1.00 (Retundabie). Courticco, 1634 Bogart, Bronx, NY
10462

HANDYMAN'S DREAM! DIE-MAKING SIMPLIFIED! New

Directacor, Trsmex Building, Mocers, N.¥, 12958

$50 10 5200 Daily. Easy for anyona. Send $12 TO: V. Watsr,
Suite 101, 2118 Greenbriar Ciny Dr., Houston, TX 77032

TAKE Catalag Orders. Wa drop-ship mmm“

START your own Housskoeping business. Simple 1o star
#ncl & MCRESARy Servica in sy eommunty. Full delabed pack-
age $2500. SRC Services, P.O. Bow 388, Fourown, PA.
18031.

START Profaable Business's a1 Homa, Free Imcematon. D.
J. P, AL 1. Box 108A, Bruno, NE 68014

GOLD! SILVER! FOR THE ASKING! $25,000— 350,000,
Copper—§100iday. Shoastring sxperoes, Fres irormation.
Recycler, Box 1657, Brenham, TX 77833

3,816 Moneymaking Opporunities! Free information!
Dynamee, Box 13066, Stow, OH 44224

UMNIGUE MULTILEVEL MAIL DORDER OPPORTUNITY.
B000 Became Moambers in Recent Morhs, Imenbory And
Bookkeeping Handied By Paserd Company. Fres Details,
John Kulesa, 13035 Brady Ad., Chesaning, Mch. 48616

BECOME Real Estaie inspactor - Lamga incoma Pobertial
Ba Bogs, Homa Operation Minimizes investment. Simpliied
Instruchons, Assisiance. Free Inlommation. Box 400 PM,

DETAILED REPORTI Shows You How To Male Big Money
in Lawn Carel 53000 Crosswinds, Box BT, Nia, MO
BET4

1000 UMIGUE HOME BASED BUSIMESS OPPORTUMNE
TIES LISTED IN BOOKLET. LOW OR MO INVESTMENT.
SEND S52.7% TO: MIDTOWN, 1242 UMIVERSITY DR,
ATLANTA, GA, 30308,

THOUSANDS poasible monthly! FREE INFORMATION
shows how. Wrile: Famell, Box 408, Occoguan, VA Z925
0408

101 Easy Businesses You Can Starl Mow. Fres Delnis.
Silvis, 1372 High 5., Bradiord, PA. 16701

EASIEST BUSINESS OM EARTHI Home . Huge
MIMWMMMMIMM
2008, A-4&), Syracuse, Mow York 13220

mmnmummhﬂm

Burmed And Damaged Countertops. Inflormation.
Bmmhmgﬁmﬂri«md“n.ﬂ?ﬂﬂumm
Manchaca, TX TB652

OVER 100% PROFIT on sale of hundreds of quality gifts.
bitngs color catalog, full detala, refundable first oroar, Stasf
businass with single ibem! Cuality House, 2343 Price Way, San
Jooa, GA 95124

FANTASTIC PROFITSI Wholssaling At Homalll 2500
Fast-Seling Gift hems! Below-Wholesale Prices! Free Details:
J.R. Wholesalers, Box 2T1T2(PMI), Milwaukes, W) 53233

WANTED 1o buy for wholesala books copyrights dealer-
hifs O provien Monaymaking leratune. Nomham-Wholasale,
Box 888, Sechalt, BC, VON 3A0 Canada

NEW LUXURY CAR withcut cost! Writs: AMCO 8, 1601
Main, Plainfiesd, IN 46168

HOLLOW Grind Sciesors, Knaves the Factory Way, Money-
maker. Pans, nstructions $10.00. Harson, Box 1728,
Payson, Arizona 85541

0% PROFITS assembiing, packaging sulomotve and
mail order specialtes | Almoguist GT4G, Milhord,
PA 1R3AT.

FANTASTIC PROFITS!I - s Ensyf - Delsis FREE -
DrynaTak Ad, 720 Jordan, Rockiond, Hlinols 61108

GUARANTEED Home Businesal! Earm Extra Incoms . _
Start . FREE Information: Bardhume Publications,
Box 611, Owosso, M| 48867

clalty products. Lowes! below wholesale prices. Ir
deolivery, Spectacular horme business opporunity. me
SMC, 6061 De Soto Ave., Dapt. 20-28, Woodard Hills, CA
91365

WOODWORKERS - IDEAL HOME BUSINESS. Free bro-
chural Pine Shop, West Peterboro, NH 034568

HOMG KOMQ, Tamwan, Buy Direct, Information. Long Sase.
Birch, P.O. Box 142, Willow Springs, If 60480 .

HOW to Stant and Operate your own Profiabés Business m
Home. Fros Dwtalls. Aainbow Assoc , West 2200 Misson,
Spokane, Wash, 89201

$2,000.00 every week possible ! | 1 Buikd and soll “PRO-
FEBSIOMAL" GIANT SCREEN PROJECTION TVs ... "Don't
be fooled with cheap imtational” . | “Uss EXACT SAME
TYPE LENSES and SCREEMNS ublized by Sony, Zanth, Plo-
rer, and Magnavox! . .. Simple constructon| . . . lustrated
dealers information and compinte pars catalog $2.00 . ., Mon-
&y Back Quarantes! . . _ POLLVISION, 168-B Dunmore 5L,
Throop, Pa. 18512

EASIEST business on aarth. Make us prove it Fres datails,
‘Wealth Secrets, Box 151378, Pinelias Park, FL 33585

REPAIR BOOKS & BIBLES. | sam 528,000 yaarky. Free
infprmation: Peeler, Box B32-PM, Bonham, Texas 75418

MAILORADER Success Maans Big Profits! Leam The
Sacrets; Join The Pros. Wrile: Jean, Box S5DM, Union, MO
B3084.

101 BUSINESSES YOU CAN START & RUM WITH LESS
mmmzmwmm only $3.85. Modac, Box
280, Seabrook, Maryiand 20708

TAKE PICTURES lor profl. Photomoney, 14588K West
3nd, Golden, CO BO401,

YOU Can Make Money Wholesaling, Free Details.
Brokerage, 1090 Circle, Buma, Tann. 37029

MAKE MOMEY- 2 1o 3 Times Your Cost On Gifts, Novelties,
Toys, Thousands of Products. Big Cataiog £2.00 Redundabla.
Amett Enderprises, Depl. P4, 12383 10th 51, Yucaips, CA
B3P0

SELL Books By Mail, 4007% proM, Liwrature Free. Paragon,
344PW, Gass Lake, Minmosola 56633

SECRETS behind sucoesshil products and idesas reveal
I b Bindl your lortune! Free inlormaton — Fortune Maker,
425PM2, Clayton, Denver, Colorado 80206
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Bi0 MOMEY INCOME. Take calalog orders, over 2500 bast

catalag
lirst order. Jo-Allen, Dept. PM4, 6233 Arabella 51., Lakewood,
CA 90713

mmmmmnwmm

MAKE MONEY RERAIRING HYDRAULIC ECUIPMENT
— JACK INCLUDED — Free Datails . . . Hydmulic Training
Institute, 2840 Grosloy, M4, Ere, PA. 16506

HOW TO GET RICH IN MAIL DRDER Mo Experience Or
Capital Meaded, Details Free, Case Histones Included. T.A
Mealsan, 16400 Ladgamont #AZ30, Dallas, TX T5248

boom. Froa Dotails. Dept 832801, 218 Century R
200 Blvd. Easl, Nonh Bergen, N.J. 07047

GUARANTEED Money Making Plan! Work al home. FREE
INFORMATION| EM-JAY Publications, Box BO0T, Maltiand,
FL 32751

$500.00 WEENLY Recycling Descarded Tirea Frée (mior-
mation. LeValeys, Fountain, FL 32438

FREE! PROOF "How | Made $265,000.00° with small clas-
sifpd Ads. Soutander-Pii4, Box T437R1, Sarasota. FL

w Baox 1580-PM, Collegedale, Tenn, ars

MAKE MOMEY RECONDITIOMING-JUNK BATTERIES
High Profits, FullPad Time. FREE Rsporl. Apolls, 1AD,
Clusies, DK 72580

MANUFACTURE at Homa! Huge Profits! Polshes |
Cimaners . . . Disinfectarts . . | Cosmwedica, WF:I
s, meer Box 44178, Tucasn, Adzona
A5TIR

$40,000 OM 173 ACRE! New Hydroponas insxpansse o
sar, mainiain. Clean, pleasant, no marneal labor. Fres infor-
rrartion. Fobin's, Box 1657, Brenham, TX. TTEX)

WANTED: . . . . Prolitabde Home Busmess ;
Sand offers . . . .. Homeworkers, 72504 Barea, Winston
Georgla 30187

MAKE MONEY GROWING PLANTS INDOORS — sasy!
Complele instruckons, dales plan. Fres |ierature. Growers
Associated, Box SESPM, Calistoga, CA $4515

£20.00 par how possible preparing 1ax retums. Our epei-
anca wil banell you. Parfullime. instructons made simgle,
Free Infcrmaton, Naticnwide Tax School, 14507 Waren,
Doarborm A208, M1 43126,

Hﬂﬂmﬁumﬁd&bﬂl’ﬂﬂtim
Penny, Bakersfield, Califormia 93308,

CARPETLAYERE Eam To $3000. Monthly. Easy Home
Training. Big Demand. Free Calslog Carpat Cralts, 3890
Dawson Drive, Camaniio, Californéa 83010

HEW! Freal Easiest Makar in Years. Lewis
Company, Box 27724, Tucson, Arizona, 85726

87,000 by mail you woukd THIMK & unhsard of! | onoe did,

Detalls: INITIATIVE, P.O. Box 10178, Alexandra, Vieginia
22310

FREE| ! | “Treasury Moneymaking — Homework — kag-
order Publications!” Lockbox, 3E38A, Madland, Texas TO702-
3538

OPERATE Your Own Lucratve Mallorder Businass, Handie
the & Bast-Seling Products thatl gross you Thousands
wmmmlmmmwdm

Success Guarantesd, Write; Budgel-Ad, Box 188PME, Busna
Vista, GA 31803

MAILORDER directories. Doalers wantsd.
Make 2000% profit, $4.00 refundable, Newiits, Box BE0M1D,
Los Angeles, CA. B0OT2.

BUMPER STICKER PRINTING DEVICE. Cheap, Simpis,
Paortabée. Frg Details. Bumper, POB 22791 (GE), Tampa, FL
eI

FANTASTIC PROFITS ARE YOURS! Write: Frank Brition,
A4, 3103 Demana Coun, Fichmond, VA 23228

MAKE Fubber Stamgs. Highty Proftacis Business. Free
Dotads. Stemper, P08 22808 (GE), Tampa, FL 33822

PROFITABLE GOLD FOIL PRINTER. Personalze busi-
nass cands, pencils, matches. Free Details. Gold, POB 24986
{GE), Tampa, FL 33623,

LEARN Major Home APPLIANCE REPAIR Business. Inior-
madive Book $19.95 ppd. JAR Developers, Box 13724, Salina,
Kansas 67401

REAL-ESTATE FORECLOSURES: REPRESENTATIVES
MEEDED For This Profitable Business. Mo Cash Requined,
Frea |nformation. Horizon Financial Corp., Dept. P, 24T4 N,
Faderal Hwy., Pompans Beach, FL. 33084

(Continued on next pegs)




BUSINESS OPPORTUNITIES
from

CASH FOR TRASH - Recycling Brings High Prodits. Exparts
Tell You How, Whare And What Goods To Recycls. Mo Non-
sensa OHer, Sattelaction Guaranmbesd. For Detsiled Booklet
Send §2,00 & SASE To: Box 1254, Rton, MY 12471

ASBEORTED PRODUCTS- Wholssale- Mo investment.
Sheffisids, 168 Tanforen, Placentia, CA 82870,

FREE & best saller, Think and Grow Rich with order of “How
o Get Rich In Mallorder.” 3368 Pages — 200 llustralions.
$12.00 Postpaid. United Realm Associated, P.O.B. SB2,
Jacksan Hexghts, New York 11372

LET M Heip You Make MNice, Monthily, Mad Ceder Income
— Just Aa | Dol Detads §1.00. Timberhil, Box 51, East Aurara,
HY 14052

OUT OF WORK? NEED MONEY? $1.00 booklet shows you
o b SER your e Dusiness clasaified adverlising.
Popular Mechanics, Depl. KC, 224 W. 575h 5., New Yok, NY
10016,

MILLIONAIRE TELLS How You Can Accumulate Wealth,
Too? Frea Details: Success World, Degt. PM4, P.O. Bax 431,
Coliege Park, MD. 20740

TODAYS INVESTOR BULLETIN For the SERIOUS
WEALTH BUILDER Dwtails. 3154 5. Charry Cir., Depl FW,
Mesa, AZ BE202

EARM EXTRA CASH OM POPULAR, FAST SELLING
MILITARY SURPLUS . .. CAMPING SUPPLIEENN How bo Kif

SEND 5200 TO: HILLS GENERAL STORE, 12841
HAWTHORNE, SUITE 527C, HAWTHORNE, CALIFORMNIA
BO250

BUMPER STICKER PRINTING DEVICE. Cheap, Simph.
Portatés. Free details. Bumper, POB 22791 (GH). Tampa, FL
3622

STOP wasling Bme and mongy answering worthisss ads.
How one source which examines over 1200 opporiundies.
Frea dataila! Edhmﬂﬂ.mﬂ_ml,‘lﬁ-wm
‘Saymour, CT 06483

OWHN A Pick Up? Paspont Revoals Simple, Easy Way To
Unlimitsd Money And Independenca! $4.95 for “Picking Lip
Cash With Your Pick Up”. UFT, Box TT2PM, Claarwiier,
Florida 34201-0772.

TOO000 BARGAINS, Madl Order, Home Businesses,
Imparts, Fres Detalls: Amancan Mongymakers, Box S358P,
Tempa, FL 33674

AMATING rew multhavel comparry! Eam thousands of dol-
lara marthly with zaro imvestmen thio Adveriuces in Heath.
Free delaits. Mata, Box T10-M, Anssia, CA BOTDY

HOW TO MAKE MOMEY THROUGH CLASSIFIED AD-
VERTISING. Booklal shows you how i siart your own bus
nass with Classified Advertising. OMLY $1.00 FOR BOOK-

= (32.00 coupon refundable with first order). HE
KAPPEL, POPULAR MECHAMICE, DEPT. PMICA, 24
WEST 5TTH ST, NEW YORK, NY 10018

$B00 Weekends: Your riding mawer, My unigue lewn anes-

o, Free details. Arsator, Box 025, Longview, T 75604

RABBITS—CHINCHILLAS—FUR
BEARING ANIMALS

MONEYMAKING OPPORTUNITIES

MOMEY In Mailorder, Work With Us. Reach Safisiactcey
Incorme. Go On Your Own, Landrum Emecprises, 5828 South,
Lakewood, GA. BOT12

BIG Money Seling infmation Sample $2.00. Vemon
Diatributing, Box 803, Lemon Growe, CA 52045

MYSTERY of ha Osiend. How 1o make Monsy with Japan.
Full Details—$8.95, Bayland, Rt 3, Box 330P4, Appleton, W
54818

STAGGERING multi-level potertiall Products used daily,
avary hausahold! Morsaman Products, Depl. T, P.O. Box 645,
Chico, CA 05827

LEAFRMN Small Business —baks §75,000 Flus a Year. Guar-
antied — £75.00 an Hour, Send §5.50 jor Brochure To: Mark
Margan, 2120 Hassell Rd., Suite 203, Hoftman Estetes, .
B0185

YOUR idaas can make big money! Expert rnmm:nn

FREE inforrmation, Falax and get Rich! Sslect Entemprises,
14 Holly Court, Sevay, Nincis 61874

MAKE MAIL ORDER FOATUME. Free Information.
Chiidréss, Aoute #1, Springuille, TM 35256

AAISE FUR BEARING ANIMALS Fox, Racooon, Cougar
Others. $1.00 Color Pholos Inlormation. Hidden Valley Fur
Farms, RA 1, Guitenbarg, lowa 52052, 318-252-1637

AMAZING Profts! $10,000 Yearty Raising Rabbds kor Wool
and Bresding. Detais—52.00. Amarican Angora, Makta 12,
Mortana $5538.

RAISE RABBITS SUCCESSFULLY 68 Page Bookiat Tells
How. $1.00. Amencan Rabbet Asan. H1, P.O. Box 426,
Bloomingion, llilinots 51701

MONEY Free indo. KD&V. Box 430434, Houston, Texas
TT243

S500-5 1000 Morth Plan ralsing rabbits for us. Free details.
‘White's Rabbitry, Box 1388PM, Hudson, Ohio 44238

GREAT Moneymakers Concise Repons. Sivar Rocowry
$5.00, Gold Panning 54.00, Franchises $4.95, Cottngs Indus-
tries §4.95, Mail Order Raterances $5.00. Rolian Distributons,
£511-124 Strest, Edmonicn, Alberta, Canada TEH 3v4

MAKE Prafitable Hams. List 25¢, Homecral, 2350 W4TP,
Denver, CO BO211

MOST PROFITABLE hosrvi based businesses in Amarnica
today. Step by step instructions. Free details. ALMC Books,
Dept 41, Box 1718, Moniclair, N 07042

MMMWMWMIMWW
financial  freedom

low-cosl  plan  for Waterworth
Publications, 1820 Park Mewport m&mum
Newport Baach, Calilomia 2860

EXTRA CASH — You can earn it! Your FREE subscription
o Opportunity Magaznea shows wou how with sucsess shories
of hoday's entrepreneurs. Write: Opporunity, Dept. B38, 6 ML
Michigan, Chicago, S0602.

SPARE time fortune in Vinyl Repair. Huge demand creates

exoeptional profits. We supply everything. Details free. VIP.
2062 Mortrose, Chicago, B0818

GET RICHII Sacre! law amashes debts — brings Cash,
Cradit! FREErepor!! Waalthiil-WEM-4. Billings, WY 12510

FANTASTIC earnings malling from home!! Offer: Rush
Stamped Addressed Envelope. Imperial. P-8 17410, Fort
Lauderdale, FL 33318

MAKE PYC PIPE FURNITURE. Bogin proftaiie home busi-
nasa wilthout sxperience! Freée ropor. JAM, TT1PF, Battle
Ground, Washanglon SE60

EXCITING 10- $25 HOURLY income. Linuseal opportunity
rnaking, asseenbling products al home. Merritt, Drawer 4280
Richardson, TX 75080

FREE datails 0n business 5pponunites and waath-produs-

[EARN 52 ,000'month offering ioans, starting par iime. Pras-
tigicus opportunity, PFA, Box B4088P, Los Angeles, CA
80073

51 MOST POWERFUL MONEY MAKING TOOLS AVAIL-
MABLE SEND $6.95 FOR COMPLETE PACKAGE. WRA,
DEFT. PM4, P.O. BOX 1090, WESTMONT, IL. 60559

MONEYMAKING OPPORTUMITY Start and Operate Pral-
fabls Business 8l Home. Frea Datats. Cook's Publications,
3PS1, 18314 School, Lansing, IL 60438

PROFITABLE YACATION Sand $10 SASE To: Profilabla
Vacation, Box 244, Boody, IL 62514

$300 Weekly Spasetiena. Mailing Salealstters. Madworid,
Box B0SM, Pinevila, NC 28134

WORK HOME-101 sasy, praven ways o self-amploymant.
Free details. DAVISCO, P.0O. Box 825, Faifiald, CA. 54533

CAMNADIAN Milion$ in mall. Instant monay nlormation.
Write: Million$, Dept PM, Box 1038, Station O. Toronto,
Canads MAT 2P2

LISTEN your way 1o 555, New Cassais revaaly quick, sady,
highty profitable, 8t home businessss, How b gel started,
Information by wriling: Henry Farr, Applehurst, Box 212,
Stockion Springs, Mmne (4681

FREE Booidet: How To Tum Any Habby Irio Cashl Embes,
Pinegrove, Kingston, NY 12401

STRIKE IT RICH &t home with our Powerful Money-Making
Flan. End Financal Worries! Fres Details! JC Maroeting, Box
186PM, Maw York Mew York 10023

MAKE Big Monay At Home, Leam The Secret. Free Prool,
Begcon House, 3336 Cowley Way, Suite 4, San Deego, CA
2117

PATENTED MACHINE PART-FULL TIME INCOME Make
mongy operating and or salling this axclsse machine in a
rarked that is virtually wishoul competition. Huge profits pos-
sible. Far details sand §1.00 for pastage and handling to: DA,
Suite B0, 40-19 164 5t, Flushing, N.Y. 11358

MOMEY Fun - Sand $4.00 For Bookset "' How | Turn Junk Irdo
Fun And Proft,” JA Milam. 513 Highiand Ava., Mullens, W.Va.
25aa2

HONY b make maney in your spare time. Complate datails,
ony 5250, Satisiaciion guarantesd Dewvis, TBOG-N
Lookingglass, Roseburg, OR 97470,

FORGET RECESSION Milkoriara's succass secrsls ravoal
mathod of atianing wealth you deserve. Free delads. TMS,
ME N, Hwy. 101, Solana Baach, CA 82075

101 EASY LUCRATIVE BUSINESSES. Start on Shog-
siring. Free Detaits. Peul Hoak, Box 1281, Monipalier, VT
05602

UNEMPLOYED, star! your own business. salling fast moy-
ing products, Catalog and information on 0% discount- §£5.50,
DAC Whoiesaler, P.C1. Box 388, Flourtown, Panna. 18031

HEW MONEY MAKING INFO. MOW AVAILABLE. SIM-
PLE, STEF BY STEP INSTRUCTIONS DESIGMED TO
EARN YOU EXTRA INCOME. FREE DETAILS. ‘Wrile:

GUARANTEED Incoma. 810.00 (refundable) for literatuns.
Chirchilas, Box B294, Mesa, Arizona 85204,

EARTHWORMS, LIVE BAIT

FREE Literature. Aaise Fishworms, Crickets, Radwormas—
1000-58.95, 5000-342 50 Book on How and ‘Whens io Sell
with Ordar. Carler Fishworms, Plains, GA 31780,

OF INTEREST TO ALL

REGISTER YOUR KEYS. Send SASE TO: Regisiry,
10145 Hammartly, 62, Houston, TX T7080

SURVIVE NUCLEAR ATTACKI Send Stamp, RADSADS,
P.0. Box #0-A, Castor, LA, T1016

LIGHT -Boat, Shop. Sue’s Gifts, 51034 MW Karen Biwd.,
Kanaas City, MO 84151

FREE Irmiormation! Gat Rich in Mail Ovder. Les, 215
Fasadena Plaza, Suite 170PM, Pasadena, Texas 77504

FREE Promotional Albuma, Concart Tickets, Sterecs, elc.
Information: Barry Publications, 477 B2nd Streat, Brookiyn,
WY 11208

VACUUM Cleaners "Discourt Prices” “Mew” Ranbow
$349.95, Kirty, Filter Quween, Compact, Deiaits; ABC Vacuum
‘Warshousa, 7021 Burne? - PM, Austin, Texas 78757

FREE CATALOG! Privacy, Cradit, Divoros, Empioyment,
Tax Problesma? Ow banks have the solutions. Wie to: Eden
Press, 11623 Siater, Box BA10-PG, Foumasn Veley, CA
ST,

HOW, You can drew. FREE - Complete details plus first
easy mason from Dianay arist. Bruce Mcintyre - PM-13, 371
Crownsworth, Corona, CA 81720, (T14) 853-T452

SAYE THOUSANDS ON HOME MORTGAGES! Home-
owner? Aboul 0 buy? Exciting Plan guararntesd o save you
thousands! £3. Opportunity, 10411 Floral, Adeiphi. Maryland,
20783

FREE Information on how o Sohve Weak Radio Rsception.
Send BASE io: Veeges Varielies, Box 1203, Santa Mara,
Calilonmia S3458

“EXCITING” 1001 THINGS FREE 54Pgs. Detats. Box
BBOOTPM, San Diego, CA §2138-8007

STRUGGLINGT FINANGIAL PLANNING KIT: Materials,
Simpla Instructions, MBA Consultant Value. Sand $10.00 To:

BA Mweprisos, Depl. PMFI1, Box 23831, Rochester, NY
14802

THE BEGINNER'S GUIDE TO BUYING GOLD AND SiL-

HOWARD PUBLISHING CO. P.O. Box 4000-38A, Mew  YER. Sand 3505 UsCaneTos, Box 881, Beatics, NE
Orieans, LA, TO119 8310

RELAX And Gal Rich! Your Palfway t6 WenSh Free SAVE monsry! Save Property! Save Lives! . . . Accidert Pre-
Deatpits. Mark. Box 64, Fremont. IN 46737 ventfve Devica _ . . Endy toinsiall . . Free Details . . . Wiite:

PROVEN Wealth Producer—Distriute infprmation By
Mall—"Free Detals’” Marketex, PM4, 5824 Catalina,
Fairway, Kansas B6205

MAKE Ug To $750.00 Nex! Weekend. This Is The Best
Guide T Quich Cash. This Amaszing Book Gives You The
Facts. Guarantesd. Your Money |8 Refundabls. Send Just
$6.00. Chaque or Money Ondar, To: Stanion Pubkshing, Box B,
Por Starton, Ont., Can., POE 1L0.

MAKE 522 50 hourly, Produce rubber stamps. Equipmant,
knor-howe furnished. Free padiculars. Wiits: Roberts, Roam
AC-2-MD, 1512 Jarvia, Chicago, L G026

FREE INFORMATION, HOW-TO sia home business
birds. Proft & Financial Security. Mo Exparience.
Marsh Farms. P.O. Box 70K, Garden Grove, CA 92642,

M. J. Richard Co., Dept. PM1, Box 4862, Salinas, Cailf.
a2

ROGER ANDREWS Obtained a $225 D00.00 Casiis On An
Average Income. $10.00 Buys His Book, "HOW TO SUR-
PASS THE AMERICAN DREAM." Andrews Enterprises, Box
2020 P M., Sandusky, Ohio 44870

CHECK BOOK BALANCING made EASY for INDIVIDU-
ALS and SMALL BUSINESSESS. Totally accurate sysiem,
Money back guarentes. Send $3.00 to: Bank Bal Systerms,
Box 5377, Atants, GA 30MS,
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OF INTEREST TO WOMEN

:ﬂmmvn.m.u-wsm.um I0GAA, Warren,
AR5

BIBLE Cuestions answered, Stamped envelcps. Bylon,
17187 Bentiar, Detroit, Michigan 48218

COLLEGE DEGREES BY MAIL. Renowned Linhrsilies
ofer fully-aceradited Bachelors, Masters, PH.D's . . . Fres
revealing delals. Counsaling, Box 317-MP-4, Tustin,
Califorma B26E0.

GQOVERNMENT SURPLUS

1883 Surplus Army, Navy stors B4 pages ilusiraied catalog
Send 52.00. Ruvel, 3037 N. Clark, Dapl J-4, Chicaga, IL
BOBET,

J-E-E-P-E, T-R-U-C-K-8 from $30.00, Millions of fems in
Govarnment Surplus; Typewriten, Boats, Clothing. Complels
Dirsctory On How And Whers To Buy In Your Area - $2.00.
Sumpius Bargans, Box 913-A, Holland, Michigan £8423.

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job E Education, Achievemont. Fast,
Ingxpansive. Call (B14-883-17591). Or Wnte: Box 13151-T4,
Columbus, OH 43213

"HOW o Mesi Paopla Through the Personals Column™
guidebook, $4.00. Chears, Box 772, Victorda, Canada.
VEW 2P8

REMAILING SERVICE

HUGE SAVIMGS Ebmnate Dealer Markups, Free Trial. Bat-
iwngs Wholesale. Terms Amanged. Call Toll Free 1-800-323-
1212, Or Write: Lioyds-PMC, Rockiord, IL 81110

HEAR Bud Dont Understand? Modem Nama-brand sids
improve undarsianding. Save $200+ . No Salesmen. Free Tr-
8l Free Calalog. Dept 1324, JEM, 329 M. 3rd, Deial, IL
G115,

HEARING AIDS — From $88.50 — 30 Day Trial. Gigantic
Savings on Dafenas. Write lor Free Gift Offer and Brochure
Today. Elecironic Products, Box 2005-PM, Pinnellas Park,
Florida 33565

MAIL ORDER buying saves half on hearing aids. Monih's
tnal. Ama Company Inc., Box 364, Bridgeport, OH 43812

GOVERMMENT SURPLUS . . _ Milliona of lems. [includng
Jeapa) . . . low as 1¢ on dofar! Moatl complate Directory Bvall-
abls — $2.00 W DISPOSAL, Bax 18107-AD,
WASHINGTON, DC

GOVERNMENT LANDS FROM 57.50 ACRE! Homasitas,
hrrmg vmmtmml “Land Buyer's Guide” plus
- §2.00. Lands, Box 19107-AD,

erqbn Dcm
I8 IT Trua you can buy jesps for $44 through the U.S. Gov-

ammant? Get the lects \odsy! Cal 312-742-1143. Exi
T133.

CALIFORMIA CONFIDENTIAL from $1.00. OMS, 4218
Bouguet Way, Sacramanto, CA 95834

REMAILING 51.00 oach, “Confidertial Maier”, P.0.Box
B161, South Band, Indinna 45880,

COLORADD Remais; $1.00 Each, Box 21575, Derver,
Colorade B0

FRAEE HEARING AID CATALDG - Save Vo by maill Write:
“MoneySavers”, 9530-Ph-4, Langdon, Sepulveda, Califormia
43 Nﬂrmmcmm

HEW All-in-the-aar Haaring Aids. Huge Savings. Batenes -
oihar akds. Fres cataleg. Mo salssman. Rhodes, Depl. 133§,
Brogkport, 1knois £2970

COMFIDEMNTIAL Mail ReceivingForsarding. Mail Dvop,
Bax 18039FM, Ovianda, FL 32860

SASKATCHEWAN . Cantral, Box 101,
Lake, Saskatchiwan, Canada S04 1AD

Foam

TOBACCO

MAKE Pipes, Information: Pimo, Inc., P43, Box SB2i1,
Chicago, llinsis G0B5E

HOW To Make Money On Govemment Suplus. Teds How
And Yhere To Buy For Your Own Use O For Resaia. Send
5$2.00 To: Oak Tree Sales, 111 South Michigan, Gaylond,
Michigan 48735

GOVERNMENT SURPLUS "Moo Fooling Around”, Guaran-
wed Complete and Direct Connections. $5.00. Hub Ciy
Whotesale Surplus, Box 2283, Hatfiesburgh, MS 25401

JEEPS - MOTORCYCLES - AIRCRAFT - AUTOMOBILES
. Government Surphes Direciony - Moneyback Guanaree -
I-in Whers - $2.00. G5 Irformation, Departmert 14, Box
2313, Springlield, Massachusetts 01101

an mnﬂ 20018

UNLISTED ADDRAESS. Discreel and confideriial. Femail
$1.00 Single. Mail Forearding Service, B050 5. Main,
Housion, Texas 77025

RAEMAILING 20¢. Forwarding $18.00 yeary. "Economall”,
Box 541, Ephrata, Washingion S8823

SCIENCE & CHEMISTRY

LABORATORY Chemicats, Giassware-- Apparatus, Cate-
logue 51.00. Deluxe Sclentific, B34 5. 13 Street, Manitowoe,
Wisconsin S4220

DEPENDABLE Reemail,
Lakaside, North East, MO 21801

CHICAGO Address? Call BOO-621-7461 lor information
packat

HEW ZIEALAND Confiential Remails. 4 Ounce Maxi-

mum, 52 00 includes Mew Zeatand Airnail Postage. Emch, 4
Caboart Rond, Fiat 1, Minw Phyrouth, Miew Zealand,

Draily, Cervtral, 430

FORMULAS, PLANS, ETC.

ANY FORMLULA §10.00, Catalog $1.00. . Batiort, Box 588,
Chicagn, 0650

MONEYMAKING CHEMICAL FORMULAS — THOU-
SANDS! CATALOG $3.00 (REFUNDABLE): GWA3, Box
193, Brookfiald, Wisconain 530050183

HEVADA Rernails §1.00. Confidential, complete service.
Bax TOTAT, Las Vegas, NV 88170 -

JEEPS . . . AUTOMOBILES , , . $30.00! 200,000 bargains!

Gowernment Irlormation—Your Ama. GUARAN-

TEED DIRECTORY—52.00. SURPLUS, Box 392MD,
VALLEY FORGE, PEMMSYLVAMIA 19481

LOANS BY MAIL

$1,000— 55,000 Imarest Frea! Send $2.00 and SASE To:
Disna, Box TAS8, (POPWM-4-83), Fresno, CA BITAT

mm,umnmmmwuum Fapay By
fima. Fres detasils! infohouse-S08PL, Sutter, San
Francisco, CA 94102,

BORROW 525,000 “owvemnighl.” Ary Purpose. Keep Indef-

MOMEY Problama? Fres Book descrbes Loans, Cash,
Gowermnmand Grants. Other benefits, avmlabie to mdviduals,
Write: Associates, Box BB-Ad, Brooklyn, Mew York 11235

BORROW FROM HOME! Ary amount, sy worthehile pur-
posa, within 30 days. Compaditive Aates. Also, you can sam
substardial intorme as a Monay Agent, mw—w
Hours, Maional Company to assist every way possible. Mo
Gimmicka! Frea Dedails: DFC, Depl. 10-C-4, 1145 Resarvoir
Avenue, Cransion, Rhode |sland 02820

CASH Loars—Boarrow by Maid $500.00 to §25,000! Fres
MWILTD-HI Box B37. FL. Laudesdale. FL

GET cash grants— from Governmant. (Mever repay.) Alsa,
loans. All ages elighle. Information, §2.00 (refundabla).
Sarplus Funds-PM, 1629 K. 51, Washingion, 0.C. 20006

BORAOW $100-5100.000! instant Raply! No Co-signers|

PRIVATE ADDRESS. Dependabie and EXPERIEMCED.
Prolessional Mall Forwarding, Box S61A, biton, Mass,
02185

TRAVEL AND RESORTS

ROAB the World by Freighter. Deluxe - Exotic - lrml-
sive, Travllips Assocation, Box 188NB, Flushing, NY
11368

DEPENDABLE Confidential Remading. Washington, DUG,
Suburt. HowTo, 2620 Kirklyn, Falis Church, VA 22043

MISCELLANEOUS

FLOATING ROCKS Actually Float in Water, 1-2° Diamater
55.00, 2-4” $8.00, 4-8° $12.00. FOB Lomen. P.O. Box 656,
Tobedn, WA BE581

PHOTO ID. Sealed in plastic. All siates, provinces. 24-
haurs, GUARANTEED, Send $6.00 (27510.00). phata, nama,
address, height, weight, hair, eyes, bithdals. CARDIMAL,
2071-46 Ermeracn, Jacksonvila, Florda 32207,

PHOTO IDENTIFICATION CARDS . . Carnifcates . |,
GUARANTEED!! Samples 25¢ . .. Bascoo, Bow 1451-PM-A3,
Prowidences, R.|. 02908.

ORNAMENTAL iron Deaigns. Book of 1600 beautiful prac-
bcal designs for radings, columna, etc. Free Literature.
Cunningham, Box 20005, Saf Lake City, Litah 84120-0005 —
= (3681 South 3200 West)

SPECIAL SERVICES

INFORMATION On anything. Ferguson Research
Specialsta, 60-15 Woodskde, Woodside, New York 11377,

BETTER HEALTH

100% Matura! Food Supplements And Pemsonal Care Prod-
ucts, Send $1.00 For Catalog: Better Living, P.O. Box 738,
lgnacio, Cola. B1137

LOSE Weight, Better Health, Worlds Enmrciser.
IHustrated Manusl. $5.00, Gene Mcleod, Box 27A, Dixie, GA.
1628

PROSTATITIS (An irfection of the prostate gland), the
scourpe of the oved-40 adult male, signals pain,
wimy and misery. Send for free valuable information describ-
irg this prostate problem and a nutritional approach for resel.
Don't hesitate-do it now. Sand o Bio-Vim, inc., Depl. PR,
P.O. Box 7369, Naples, FL 33541

COLLEGE STUDENTS!— Improve your grades! — Pa-
search catalog— 308 pages— 10,278 lopics—Fush $1.00—
Aesearch, Box 25818, Los Angeles, BD025. (213) 477-
B226.

STOP! For Oversoried Haw. It's 8 Shampoo & Congitionar
& Rinss. 402 — $7.00, Baz. — $10.00, $2.00 Handling. H
Caldwell Associates, P.0. Box 34518, San Francisco, CA
4134

WANTED MISCELLANEQUS

muﬂmwmaya-ngm Write: PLO.
Box 657, North Hollywood, CA 51603

BORRCYW $300 - 330,000 Cruicaly! All quakied. Fhe-pl'rmy-
tre. Dhptpils Frow! FSC. Box 1432 - MD, , CA
giTas,

DIVORCE

WINNING  information,  $1.00. MENS RIGHTS
ASSOCIATION, 1958, Forest Lake. MN 55025-0189

GOLD, Silver, Pratinum, Manowry, Tantalum wanisd, Ores
gasayed, Frae ciroular, Wholesale Terminal, P.O. Box 181,
Morwood, MA 02062,

SCRAP BILVER COMTACTE, FORKLIFT CONTACTS,
Silver Soider, Siarding, Gold Plated. Robert Leazcrak, 852
biyrtie 5t, Ehzabeth, MJ 07202

FOR SALE-MISCELLANEOUS

PERSONAL

PENFRIENDS - England - USA Make Lesling Frimndships
Through Comespondence. Send Age, Inierests, Frea Reply.
Harmony, Box BEPM, Brookhyn, MY, 11215
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SILVER FORK-TRUCK CONTACTS AND SILVER S0L-
DER CHEAP. Robert Leszceak, B52 Myrile 51., Elizabeth, NJ
o702

ASTHMA suffersrs-lsarn about your disease, information to
live bofier $5.80. Bax 30339, Tucson, Arzona BETS1

MIRACLE 04, Any Pain, Guarrntesd Foliefll Box 43420,
Chicage, I, 60550

FOR THE HOME

Guaraitsd. Frea Inlornafion: Hamilin mmm. P.O. Box
9325, Dept. PM43, Dowrens Grove, I 80515

WATER SAVER Simpde Device that Fisduces Waber Lisage
in Showers. 5225 Saver, P.0. Box 26021, Birmingham, Aa.
A5FMG

BUTCHER BLOCK KITCHEM TABLE. Busid this old-tima
chopping block for your homa, Photocopy of plans available for
$1.25. Send order io: POPULAR MECHANICS, Dept. PMC4,
Bax 1074, Rada City Station, New Yor, NY 10101

WORK CLOTHING

WORK Ciothes - Save 80% Shit, Panis, Coverals. Free
folder, weith: Galco, 4004 East Tisi Street, Depl. P-4,
Claveland, Ohio 44105

WEARING APPAREL

SATIN BASEBALL JACKETSI! T-Shirts . . . Sae "Buy it
Wholesale™ . . . “Barker Jacked.”




Popular Mechanics

DEADLINE FOR ADS: Copy and Payment must ba in by the 5th day of the 2nd preceding manth for the issue in

which the ad is to appear. See Head of Classified Section.

HOW TO COUNT WORDS: Name and address must ba included in eounting the number of Words in yaur ad. Each
initial or number used counts as 1 word: H.E.Kappel, 224 West 5Tth Streat, New York, New York 10018: 8 WORDS.
Zip codes are not counted. Phane #: 2 Words. Symbols used as keys are charged lor. City or State count as 1 word
each: New Brunswick, New Jersey: 2 words. Abbreviations such as C.O.D., FOB, RPM, USA, PO, 57,
16mm are courted as 1 word. (P.0.Box 392 counted as 3 words) Webster's International Unabridged Dictionary
will be used as our autharty for spalling, compound words, Hyphenations, abbreviations, etc. Please make checks

224 West 5Tth Street, New Y
Classified Advertising Dept. {212) 262.4825 Form

N.Y. 10019  Order

Only $57.00 for 10 word minimum

$5.70 each additional word

BOLD FACE CAPS add
51 per word

(First Word: No Chargs For Bold Face)

payabie to POPULAR MECHANICS.

Remittance of $ is anclosed to cover insertions(s) in the issue(s). Classification
1 2 3 4
5 [] T a
[] 10 11 12
13 14 15 18
[E] 18 18 o
1] o X F1
1 F] ] T
] 30 7] 32

YOUR NAME PHONE:

(PLEASE PRINT)

FIRM (NAME IN AD)

YOUR ADDRESS

CITY STATE ZIP

DATE: YOUR SIGNATURE

{PLEASE PRINT OR TYPE COPY  FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET)

REPAIRS & SERVICING
REPAIR Your Telephone. 34.00. Zapca, P.O. Box 793,
Matmicie, LA, 70004
OQARDENING & LAWN CARE
“URN STAND" lor Camatary - Yard, Mairtararncs Fres,”
Brochure. Glacier, Box B367. St. Paul, Minn 55113

FLOWERS, PLANTS & NURSERY
SUPPLIES

GRAOW GIMSENG, Vary Profitable. Have seeds, roots.
Goldenssal. Complete information. K. Colling, Vicla, lowa
BZI50

“TRIPLE HANGING PLANTER made from coconut shelis,
raftan and fine sea shells. Ondy 315.95. Kyle Evarson, TB5
Church SE, Salem, OR 87301

RECIPES, COOKING, ETC.
CHOCOLATE Zucchini—the most deficous cake youl
rﬂwu.m:i.mu:m.n.a.hm.w.
54815

SPAMISH DELIGHTS. 12 autmentic appetizer recpes,
$3.00. Rodosa, Bax 9128, Paramus, M) 07852

HAWANAN Imu Cooking-lnfo. $2.00 & SASE. Kanaka
Keola, 127 Heokea Crive, Madua, Hawai 96734

MEXICAN FOOD RECIPES. Enjoy The Finest. $3.00 book-
el Continental Graphecs, 700 Gentleman-120, San Antonio,
Tenes TE201

UNI-Q QUICHE RECIPES. §1 plus SASE. PCE, Bom 15,
Laguna Beach, CA 2852

GRANDMAS RECESSION RECIPES 10 Budget Stratching
:nmmm. Boau's, P4, Box 42, Oak Creek, Wl
154

FAecipes Inchaded. $4.00. P.O. Box 98, Richmond, KY
L]

CHILI mada the way you ke it; “The Adjustable Recipa™
32,00, BASE. J.A., 5224 BW 110 Terrece, Ganesville, Fla,
A2608.

'WINE AND CHEESE BOOK You oo can ba an Autharty.
Sand §4.98 today. JRP Enterprises, 5201 Clarendon Rd., AM
A, Brookhyn, MY 11203

EASY NO-BAKE COOKIEE RECIPES Send 5250 o
Helphul Hinty, Box 412168, Aflanta, GA. 30331

TRADITIOMAL ASIAN RECIPES Sand 34 .95 Arrasi, Box
15101, Salt Lake Gy, UT B4115

50 PARTY PUNCH RECIPES Send $3.95 to: Helpful Hints,
Box 41218C, Allama, GA 3031

POTATO CHIPS. Deliclous Chips in Minutes. $3.00 SASE.
Chips, Box 43, Massilion, Ohio 44648, Frea Dip Racips

WINE JELLY Use vou Favorde Wine §2.00, 01} Saks, Box
61188, Columnbia, 5.C. 28260

ITALIAN RecpePress Plans, $4.05 Box 387,
Green Vabey, AT 85614

CATALOG with complete line of dalicious, sasy-to-prapare,
lighteesight, freeze-dry, mecreational foods. For product price
list, sand F5¢ to; Mounlain House, PO, Box 1068, Albany. OR
grazi.

HOMESTYLE cooking Sond §$5.98. Bofoer, Boa 306,
Siation O, Toronto, Canada MEF 18

WINEMAKERS-BEERMAKERS— Free Cataiog—Fast
Sorvice— Large Selection: Kraus, Box T850-L, Indopendenos,
Mizsouri §4053.

BEERLOVERS! Brew Amancan and European basr, Com-
plete kits, Equipment, Supplies. FREE detads. Duane Imports
Ing., Departmaat PM, P.O, Box 433, Hershey, PA. 17033

BEER LOVERS — Eraw your own. Delicious| Inexpsnsies|
Fres Catalog. Beer Gear, Box 25003M, Lansing. Michigan
4008

" FAEE BEEAMAKING BOOK Plus Calalog Fines! Eguip-
mant, ingredwents. Fully Guarantsed, 5P|, Box T84-M. Chagpel
Hill, NG 27514

FREE EMCYCLOPEDIA Winsmaking, Bearmaking, Sup-
plies, Equpmen! Ingrefients. Vynax, P.O. Bax PMT4B8,
Rochester, NY 14515

WINEMAKERS-BEERMAKERS Frash Siocks. Fast Ser-
vies, Frae Catalog. O'Brien's, Bax 2840, Wayrs, IL 80184

WINEMARERS-Bearmakars: Froo llustaed celaiog of
suppiias. Sermnplex, Box 1227T6R, Minneapols, Minnescla
55d12-0278

BEEAMAKERS ONLY] Free EW.M'L
Box 4618, Oakdard, Cablomia 34604,

MOONSHINE MAKING. Wniskay! Gnl Yodkal ., . FLUB
Autorncbile Alchatusll Homebrewing Manual, $2.00 (refund-
abie): Brawmnasier, 723 Dusaton, Phiadeiphia, 19111,

DELICIOUS BEER CHEESE 50UP £2.00. Jeanatte, Bax
B4, Bullhead City, AZ, B4

TV DINNERS are preal® Inexpansive, sasy instructions, 20
low-cal racipas, $3,50, Paty's Kiichen, 3857 Birch St Suite
134-PA, Mewpart Beach, CA G2860.

QOURMET BEAN RECIPES, ten real plaasers. $2.00
SASE. AJ, Box 520262, Sal Lake Ciy, UT 84152

HOW to Fix Sea Food 110 ways. Send Only 53,98, Winfeld,
1840 McClaliand Stree! #3, Salt Lake City, Utah 84105

POLISH KIELBASA. Maks Your Own. Easy, Delicipus.
Send $3.00 To: Energex, P.O. Box 1053, Southampion, PA.
18868

WINEMAKING, BEERMAKING, ETC.
WINEMAKING-BEERMAKING-GASOHOL. Fren Supply
Calalog ‘Yeast Equipmeni. Contmental, Box 188PM,
Cassalbarry, FL 32707

. "HOW To Make Moonshine” 45 pages avallable $2.30. BAJ
Enterprisms, 1645 3, 15th, , I E2T0a
FREE BEEAMAKING CATALOG. Lowesl prices. Home
Braw, inc., Bax 158, Haskstl, Michigan 48840,
BEEALOVERS Brow DRICIOUS, MANpensie Denr. Lom-
pletn  Kis And Supplies. Fres Catalog. American
Homebrewers Supply, Box B5P4, Spring Grove, PA. 17362

BURGLAR ALARMS & HOME
PROTECTION

SUPERIOR BYSTEMS! Catalog 50¢ [Refundabie). AAS,
4148 Loma Square, Birmingham, AL 35218

BURGLAR ALARMS, Free Catslog, Write: Security
Servioss, 1881 NLE. 26th Stree?, Suite 204, F1. Laudendale,
Florda 33306

BUILD Your Own Sale. Periormance Secunty, P.0. Box
273, Lakewood, CA. B0T14-0273,

MAKE QGUALITY BEER, Wine. Fres cataicg. vilage Store,
Box C-51PM, Westport. MA 02780
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Answering Machine Price Breakthrough!

THE “EVERYTHING MACHINE"
FROM COBRA—NOW AT AN
INCREDIBLE LOW PRICE

PLUS A

T
il !
Al !u-.'*

If‘ |I1|1

LOOK AT ALL YOU GET:

FULL REMOTE OPERATION 50 YOU
CAN CALLIN FOR YOUR MESSAGES
ANYTIME FROM ANYWHERE. Simply
call your own ghone number from any
telephone in the world, "heep” your
F‘I‘I{'i'\‘.}T size remote device into the
mauthpiece, and hear _l,"l_'su" I'I'|ESEHQE'E-
piayed back to you.

**WOX" VOICE ACTUATION CIRCUIT
TAKES ANY LENGTH MESSAGE. Your
Cobra Remote beqins recording an
incoming message when it “hears’ the
caller’'s voice, It continues to record for
as long as the caller talks or until he or
she hangs up. And Cobra will take an
unlimited number of messages.

TWO CASSETTES FOR CONVENIENCE
AND EASE IN CHANGING YOUR
MESSAGE. Your 'hello” message is
recorded on one cassette (Just by
pushing a button and speaking into the
punlt-in microphone). Incoming
messages from callers are taken on a
second cassette, This gives you three
advantages: 1. You need to record your
announcement only once, not tl'.-rt'_-,'

SAME-DAY SHIPPING i
If you pay by money
certified check, or
credit card, Outside USA, [
add First Class postage for ]
7 pounds, plus insurance

order,

111 Third Avenue
New York, NY 10003

D 4R/%, S ORDER BY PHONE ] -
| | Call 24 hours a day B acoress (vot PO Boxg

Take |t gas

FREE
PUSH-BUTTON
TELEPHONE

Full One-Year Warranty
and Ten-Day Trial Period
on this Exduswa Offer

ike most busy people and haven't gotten
i 1o picking up a telephone answering machine
waiting for prices to come down, we think
: or you to decide, The Cobra Remote probably
has Euer,, 'rearurp you could ever use. And you won't have to spend 5250 0r

5300 to get those features. Plus, as as a completely free bonus, you get a
Cobra push-button telephone. Total price: $149.95

L B ik S
tirmes as with some machines. 2. You
can change your message at will—push
a button and speak, 3. You can erase the
messages you've already heard and re
use the cassette, or you can file
cassettes away to keep a permanent
record of your messages.

EXCLUSIVE ‘DISCONNECT DIRECTOR"
MEANS NO ANNOYING DIAL TONES TO
LISTEN TO. If a caller hangs up without
leaving a message, and a dial tone comes
on. your Cobra will know the difference
between a hal tone and a voice, and
immediately stop recording.

ADJUSTABLE NUMBER OF RINGS. You
can set the Cobra to answer your phone
after four rings or twao rings to give you
the chance to answer the phone before
the machine does.

FREEDOM-OF-CHOICE CALL
MONITORING. If you're busy or not in
the mood to talk, let Cobra answer the
phone for you while you listen to the
caller over the bullt-in loudspeaker.
Then if you do decide to talk, simply
pick up the phone yourself.

RED L.E.D. LIGHT FOR CALLS
RECEIVED. Light will flash if messages
have come in while you were away.

T e T T B T B T T T T (e T

FULL-FEATURED KEYBOARD Simple
and convenient, the Cobra Remote is
the enly all-push-button machine with
all the luxury features including fast
forward, fast rewind, and remote
rewind.

FAMOUS COBRA QUALITY AND FULL-
YEAR WARRANTY. We guarantee both
the Cobra Remote and telephone for a
full year because it is highly unhkely
that anything will go wrong. Cobra
manufactures these units with the
same precision that goes into their
famous CBs and cordless phones

ABOUT YOUR FREE COBRA PHONE.
¥ou get easy push-button dialing
whether you now have Touch-Tone or
rotary phones.. Automatically re-dials
nurmber if busy...Has built-in "HOLD"
button...On/off switch for ringer. No
wiring needed — just plug in...Save the
Telephone Company rental

charge —own your phone FREE!

P 5. If you think you've found a better
value than this, let us know and we’'ll
beat it. We love the Cobra for quality
and price, but also carry

every brand of phone equipment.

Call or write us with your best price.

--------------------‘
. TO: THE RIGHT ANSWER, 111 Third Avenue, New York, NY 10003

. Enclosed is 5

harge m,

B =

Call collect for "Order Dept.” 212/734-4455 Bcv

Stippng & insurance 2 95 per order. N.Y. residents add tax
WISA DM O0C O AMEXD Phone =

COBRA REMOTES WITH PHONES
TY

ffie 5149 95 inciuding FREE phone |Additional phones *29.95 sach.)
. [Additional remote beepersonly "19.95 each.) uLe

Exp Date

Signature
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FASTER THAN A FLUSHED QUAIL.
MORE POWERFUL THAN A GIANT MUSKIE.
ABLE TO LEAP RUSHING STREAMS IN A SINGLE BOUND.

'TOO BAD IT WON'T START.

Why put feathemei?ht parts in a heavy-
weight machine? This fishing season look
for this sign at participating stations,
garages and NAPA stores. And keep your
beast of a machine running super strong
with tough NAPA
parts. Or your fish-
Ing trip could
DOIFE to a stand-
still.

Chatck Your Yellow Pages




If you expect a truck to quickly
pay for itself in work done and fuel
saved, you've come to the place
where somebody did it right.

For a great price: $5998. the
new 1983 Toyota Standard Bed
Truck delivers the goods. In the
bed. Under the hood. And in
driving comfort, too.

Qut back it handles 1400
pounds of goods.** With ease.

In performance, you get a
dependable 24 liter SOHC engine
— the largest engine in its class.
With a hefty 100*** horsepower
rating and fuel efficiency that's
even more impressive: 32

THE LOW~-PRICED TRUCK
THAT MEETS HIGH EXPECTATIONS.

e

Estimated Highway MPG,(26)EPA
Estimated MPG.**** Add that to
the electronic ignition system, 4-
speed synchromesh transmission
and power-assisted brakes, and
you've got the goods to make

the delivery easy. Normal main-
tenance an infrequent and simple
affair. And durability something
you can bank on.

The good news in driving
comfort is a full bench seat with
room for three. Steering-column
mounted controls are also
designed for easy operation.

The new 1983 Toyota
Standard Bed Truck. Once you

OH WHATA FEELING!

check it out, its price will convince
you to drive it out.

* Manufacturers suggested retall price. Dealers
actual retail price may vary. Price does not include
tax, license, ransportiation, optional or regionally
required equipment.

** [ncluding occupants, equlpment and cargo:

. ==+ 5 HP in the State of California.

=== gemember: Compare this estimate to the
EPA "Estimated MPC" of other gasoline-poweted
trucks with manual transmission You may get
different mileage depending on how fast you
drive, weather conditions and trip length, Actual
highway mileage will probably be less than the
“Highway Estimate”

BUCKLE UP—ITS A GOOD FEELING!




