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Improved Right Guard Spray helps stop wetness better than the leading spray.

Right Guards improved spray cause odotr And it's been proven to

works as hard as you do, giving you B — ’ work for up to 24 hours
unsurpassed protection against You can get Right Guard's unsur-
odor. Its more effective than the C— e pASSed antiperspirant protection in

leading spray at stopping welness
as it kills the bacteria that can

your choice of Scented. Unscented

|| and Powder Dry.
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“Get road control
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you can trust
with KYB’s
Gas-a-just.”’

Bobby Unser
Flmd test driver
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That's because Gas-a-just delivers
more of the damping force needed to
help keep tires on the road than either
2-ube gas shocks or ordinary shocks.

How does Gas-a-just do it? With high

pressure; with special valving and single-
tube construction.

Gas-a-just’s high pressure syslem (at 2 to

3 times that of 2-tube models) makes

(Gas-a-just better than low-pressure gas

shocks. And its combination of high gas
pressure and special valving make it better
than ordinary shocks, which rely on valving
alone for damping force.

And Gas-a-just’s single-tube construction

iz engineered to completely eliminate
harmiul foaming and aeration. So

Gas-a-just is better than both other types

al delivering road control that lasts and
lasts without fading.

F
-

Shock Absorbers

.l"'" “" .-*5 Corporation of America
| N B Fioncers in gas shock technology.

Creek Dnve, Lombard. IL 60148

Low-cost logsplitter kit
splits 24” logs with a

10-ton punch!
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EDITOR'S
NOTES

wg watch them, and they watch us. And now we have a sophisticated
new waitcher, as you'll read in America’s Global Lie Detector (page 88).
It seems, though, that both the United States and Russia rely mostly on an
old-fashioned weekly meeting between an American and a Soviet general.
They simply ask. in effect: "What are you guys up to this week?" At least,
that's what PM's own watcher says he saw.

When Pan Am inaugurated daily jet airliner service across the Atlantic in
1958, there was always a chance, according to contemporary reports, that the
707s would have wo refuel on the way. If winds were unfavorable, the planes
landed at Gander, Newfoundland, to fill up.

In the ensuing years, we've seen those 707s give way mostly to larger and
longer-range planes. Now, it appears, the question facing airlines is not how
much fuel their jets carry, but how efficiently they can use it. In Son of Jumbo!
(page 79), you'll get a look at ways the newest planes and engines have
become safer as well as more miserly with fuel.

With the fuel problemn being solved, we should tackle another one. [ say
let’s go back to the good old days when we think abeut onboard meals. At
least. the good old days as exemplified by that first Pan Am jet.

I was a guest on the 25th anniversary replay of that flight—Kennedy Air-
port (at that time called ldlewild) to Gander o LeBourget near Paris—this past
October. The meal, too, was a duplicate of the original. Ah, the meal! For
starters, there was a chef on board from Maxim's in Paris, whose very pres-
ence bode well. Main course choices were veal sweetbreads, pheasant in
cream sauce and brandy, wild duckling. roast prime rib or double lamb chop.

Of course, serving meals like that
would only neutralize any savings
made in fuel efficiency, so | don't
expect to see its like again. And just
for the record: The Gander landing
was a sentimental gesture. Our 1968
model 707 could have crossed non-
stop; it was already more efficient
than the 1958 plane. ™

oy . . - ]
. Car buffs dream: Some three dozen vintage

Citroers took us from LeBourget to Paris.

— it o, T
~ B L LT T ST
5

Reception at LeBourget reenacted the arrival of the first transatiantic passenger jet.

POPULAR MECHANICS * FEBRUARY |584

Itits
worth starting,
. its worth
finishing with
Minwax:

In one easy step, Wood
Finish by Minwax stains and
seals. |t penetrates deep into
fibers to become an integral,
breathing part of the wéod,
not just a surface film.

For extra durability; top
with a coat of Polyurethane,
AntiqueOil or any protective
fimish by Minwax.

Discover the difference
Minwax guality makes. Send
for our free 22-page booklet,
Tips on Wood Finishing.
Minwax Co,, Inc., Dept.PM,
Box 995, Clifton, N] 07014,

G

MINWAX

Americas favorite
wood finish tor 80 ve




5-speed shift-on-the-go gear trans-
mission for smooth operation and
durability.

8-hp Briggs and Stration engine
with solid-state ignition for plenty
of reliable power,

Replaceable dn-tvpe air cleaner

Low-tone muffler for quiet for extended engine life.

uberalion,

Band-on-axle brake for quick,
reliable stops and secure
parking.

Optional 6%-bushel bagging
system for efficient collection of W%
grass and leaves. (Other attach- |
ments include a 38-inch front il
blade, a S00-powund capactly dump- w=
cart and a 19-bushel lawn sweeper ) 5

When John Deere builds an economy

Until now, if you wanted to buy an economy
. rider, you had to settle for economy features. But
IﬂUUdUCng ]'_he new this year, John Deere introduces the R 70 and the

. electric-start R 72, two solid economy riders that
R-Series Rldmg Mowers. e built with traditional John Deere quality
Each comes with several features you won't
find on competitive riders. And each is built with
an attention to detail that'll keep them running for



Four-point mower suspenston for Sector-and-pinion steering for easy
stability and level cutting at any turning and posttive control. Tight
mowing heighl. ’ 27-inch hurming radius.

|'

Tivo-posttion footrests for

Full-length 54-inch solid-steel comfortable operation.
Srame for strength and durabilify

Hinged mower chule for quick
installation of bagging attachment.

Deep-contowred I0-tnch mower
with adjustable cutting heights of
1Y% to 3% inches and a 12-mch
apening for clean bagging or
wniform discharge,

Separate clutch and brake pedals
for easy-to-use automotive-type

operation and smooth starting on
hills.

A

| ) II| ‘;"
OHN DEERE
[

q

rider, only the price is stripped down.

years, and your lawn looking well med. dealer nearest you, call 800-447-9126 toll free
So if you want to save on a riding mower, but  (Illinois, call 1-800-322-6796).0r write John Deere,
you don't want to sacrifice comfort, convenience, Dept. 59, Moline, [llinois 61265.
rformance or reliability, take a look at the new .

-Series riders at your nearby John Deere dealer. | 1 ; : ;
Because if you can afford a riding mower, you can L}‘“.m ' Nothing Runs Like a Deere
now afford the best. P—

For more information or the name of the




LETTERS

Barn brainstorm

I thought you might like to see a pho-
tograph (right) of the storage barmn that
we constructed from your excellent
plans (A Bam For Your Back Yard, page
102, Mar. '83).

We had to change the design slightly
to fit it to our hillside lot, a 1-in-4-foot
grade.

This involved extending the founda-
tion out over the slope on the downhill
end so that we would have a level plat-
form.

TO THE EDITOR

The barn turned out very well and
we love it. Many thanks.

NORMAN B. NORMAN

WOODSTOCK. VT.

You did a great job of adapting the
design to a problem slope, which may
be of interest to other readers faced
with a similar situation. For those who
may wish to obtain copies of the barn
plans, they're available for $10.50
postpaid from Popular Mechanics, Box
1014, Radio City Station, New Yark,
N.Y 10101

Last word on first Gls

John Fountain is absolutely correct
about the origin of the term GI {Lerters,
page 6, Nav. "83). When I served in the
Quartermaster Corps in the 1930s, the
Gl letters on Armmy supply cans did
stand for “'galvanized iron,” not “gov-
emment issue.”

The containers were known as "Gl
cans’” and the guys who had to scrub
them out were jokingly referred to as
"Gls.” Later, the draftees of World War
IT inherited the nickname.

NICHOLAS J. CONSTANTINE
EDGEWATER. MD.

Paint stripper postscripts
Joseph Truini should be commended
for his well-researched and informative
article on paint strippers (Faint Serip-
pers: Beware The Hidden Hazard, page
65, Oct "83). | would like to clarify a
couple of points,

The article stated that “short-term
exposure o0 methylene chloride and
methanol fumes causes light-headed-
ness, nausea, mental confusion and
irritation of the eyes and respiratory
tract.” These symptoms are actually
the effects of overexposure. resulting
from poor ventilation or careless appli-
cation.

Also, there is no scientific evidence
that exposure to methylene chlonide
while using good work practices and
proper ventilation is harmiful 1o persons
with heart problems.

H, W, ZEMPEL
DOW CHEMICAL U5 A,
MIDLANIY, MICH

Joseph Truini's article was outstand-

ing. As a lung specialist, I've seen

many patients with toxic effects caused
by paint stripper exposure.

CARL LAWYER M.D.

PORTLAND. ORE.

As a health and safety professional, 1
feel obliged to add a postscript 1o
Joseph Truini's excellent article. A res-
pirator that does not properly fit the
face of the user provides nothing more
than a false sense of security. Your
readers should know that all respira-
tors, even those of the positive air pres-
sure type, should be fit-tested before
use to ensure the adequacy of the
seal.

THOMAS [ HERGD
MINE SAFETY APPLIANCES CO.
MOUNTAINSIDE, N.J.

More bang for the buck

Your article Tomorrow’s Shifty Dog
Fighters (page 73. Nov. ‘83) provided
valuable insight into modern military
technology. But it makes no sense 1o
arm an F-15 interceptor for ground-
attack missions when three or four A-
10s can be had for the same price.
The A-10 will remain an effective
and relatively inexpensive response to
vastly superior Eastern bloc ground
forces for many years to come. It
should not be phased out.
JOHN ROCGES
EDINBURGH. IND.

We did not suggest that highly spe-
cialized aircralt ke the A-10 should be
abolished. We merely pointed out that
more versatile multirole fighters of the
future will offer increased effectiveness

over a wider range of mission require-
ments, while also saving money—
which should come as welcome news

IO laxpayers.

Since the Swedish J-37 Viggen and
JAS-38 fighters were prominently
mentioned in the story, it might inter-
est your readers to know that both are
built by the Saab Aerospace Div. of
Saab-Scania, the same people who
make the Saab 900 and Turbo automo-
biles.

LENNART LONNEGREN
SAAB-SCANIA OF AMERICA TNC,
ORANGE. CONN.

Watch your language
You described the ‘84 Corvetle as
being “sexy” (PM Owners Report:
Chevrolet Corvette. page 132. Now.
"83). I'm not sure what that means, Will
the car replace my girlfriend? Will | get
arrested for committing indecent acts
in public while driving down the street?
Such a car might be fun 10 own for a
while, but I don't think I'd like it in the
long run,
ED LOWE
HOLDINGFORD, MINK.

It's time for bullets

[ want to congratulate you on your fine
article on America’'s new bullet train
(Coming: The Fastest Train In The
West, page 80, Nov. '83). Obviously,
we have been far behind Europe and
Japan in efficient, high-speed rail ser-
vice. I'm glad that we've finally learned
our lesson. JOHN L. FRETZ

SALEM, OHE
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Ford Escort Diesel:

etter mileage

than this leading

We didn't believe it at
first, either.

But EPA testing figures
established it. Our new
Escort Diesel is rated
approximately four
miles per gallon higher
than a Honda 750"

Just take a look at our
numbers:

EPA And because
EST.  this diesel is

MPG. an Escort,

68 EST. there'salot
HWY. oyore 1o talk

about than great economy.

Like the fact that
Escort's the best-selling
car in the world**

Or that it comes with
more total passenger
room and more total
cargo room than a
Honda Accord. T

More standard features
than a Toyota Tercel .1+

There's even a fully
independent suspension
system for a smoother
ride than a Nissan Sentra.

All of which means
Ford Escort not only
gives you a big advan-
tage over that motor-
cycle pictured above.

It also beats more than
its share of cars.

THE BEST-BUILT
AMERICAN CARS.

When we say “Quality
is Job 1;" we are talking
about more than a com-
mitment. We are talking
about results. A recent
survey concluded Ford
makes the best-built
American cars, The sur-
vey measured owner-
reported problems
during the first three
months of ownership of
1983 cars designed

and built in
the U5,

And that commitment
continues in 1984.

* For comparison. Honda 750
mileage is obtained from EPA
emissions resting and is sof an
official rating. FS Diesel mile-
age applicable to sedans with-
out r steering and AC,
Available for order. Your mile-
ape may vary depending on
speed, trip length, wca#tcr
Actual highway mileage lower
All Escon Diesel models except
the FS available in California.

** Sales estimates based on world-
wide production figures.

i 1+ Based on EPA Interior Volume

Index.

+Escon GL (shown) compared
w0 Toyota Tercel 3-door deluxe
lifthack.

Get it together —
Buckle up.

Have You Driven A Ford...




BILLHARTFORD

IMPORTS &
MOTORSPORTS

New rotary racer

i XaP

With the Jim Russell British School of
Motor Bacing running a car like this, |
think it's time | went back for the
refresher course. The rotary-engine
Formula Russell will compete in a new
Jim Russell/Mazda Pro Series for ‘B4,
filling the gap between amateur For-
mula Ford and professional Super Vee
racing. Mazda's 138 Wankel is the

&
iy

Formiula
Russell

cars, with
Mazda's 138

/) " compess

In a new ‘B4
» racing serles.

i

same engine used in RX-7s that have
scored so high in IMSA, SCCA. PRO
Rally and Daytona 24-hour races, Yep,
count me in—and if you're interested,
tell the school's president Jacgues
Couture, that | sent you

The school is located at Laguna Seca
Raceway, 1023 Salinas Monterey
Hwy.. Salinas. Calif. 93908.

Future coupe

To some of us. a “coupe” will always
be a gray-primed ‘40 Ford with dual.
chrome-tipped pipes playing the mu-
sic. Or, maybe it's a club coupe or busi-
ness coupe—a ‘49 Flymouth per-
haps—that downloads your memory
bank.

Coupes aren't like that anymore,
however. The clean coupe here is the
latest design from Sergio Pininfarina.
The four-place sports coupe uses Fiat
Ritmo and Abarth mechanicals and the
body achieves a .29 drag coefficient in
the wind tunnel. Limited production

with the Pininfarina nameplate is being
considered.

Dueling turbos

Saab may be one of Europe’s smallest
automakers, but is its largest producer
of gasoline-powered, turbocharged
cars. Here, Saab Turbos have a visibili-
ty far beyond their numbers. It was
only late last year that total Turbo pro-
duction—begun in 1977—hit 100,000,
In contrast, this is the year that Detroit
expects to sell as many as three times
that number of turbos. Still. experience
and success at making the best turbo
car around goes to Saab.

Since the Swedish automaker
started selling Turbos, I've asked:
"“Great performance, but would [ want
to own one?” The answer in '79 when |
bought a nonturbo 800 was no. But a
week driving an 'B4 Turbo recently
changed that. Saab has tamed the tur-
bo to the point where it is simply stan-
dard equipment—not an exotic and
quirky add-on.

The second-generaticn AFC (auto-
matic performance control) Turbo was
the convincer for me. Already, a third-
generation turbo is in the works: It's a

10

twin overhead-cam, four-valves-per-
cylinder powerplant that promises
even greater gobs of smooth power
with equal or better fuel economy.
{When it's ready for production, [ figure
my normally aspirated 79 will be a
good trade-in.)

New on Saab's ‘84 Turbo is one of
the most perfect steering-wheel de-
signs—in appearance. anyway, Func-

tipnally, the hom buttons are in clumsy
and dangerous positions on the spokes.
Just ry finding them in a curve when
the wheel is tumed and your safety
may be at stake. [ didn't face that situ-
ation, but [ certainly raised the hackles
of a lot of drivers who thought [ was
trying to honk them out of the way
every time | accidently bumped the
buttons—unsafe at any position, an-
noying and ernbarrassing. There's only
one place for a hom button—and it's
not on a stalk, either,

Miami and Watkins Glen

The weekend of February 25 and 26 is
the time to go on down to the Grand
Prix of Miami for prototype sports
Cars.

In July, August and September,
you'll find Watkins Glen back in busi-
ness—not with a GP, but with IMSA
and SCCA races. You can get the full
schedule from Watkins Glen Interna-
tional, Box 500PM, Watkins Glen, N.Y
14891, ™
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.




ALL

OUTDOORS

Four-wheeler goes off-road and back

ATVs—all-terrain vehicles—have been
made in all shapes and sizes. This year
they get four wheels and a reverse
gear in a new series from Suzuki.
Quadrunners range in size and power
from the diminutive LT-50 for the
junior set at £599 to the $1.579 fire-
breathing LT-185 for the aficionado
who demands top performance.,

ATVs with two, three and four
wheels have become the workhorses of
the farmer and the fun vehicles of out-
doorsmen. They can become a sport
and hobby in themselves (see Riding
The Mini-Baja Bashers, page 100, Nov.
‘82) or the means of getting you to a
remote fishing, hunting or camping
site. They ford streams. climb rocks,
wallow through mud and take you and
yvour gear through just about anything
a horse or mule could manage.

Suzuki motorcycle and ATV dealers
have the reverse-gear machines now.

S

\ :

front suspen-
shon mm to let
you out ag-:hlng
make Suzukl LT-185 four-
wheeler [above| the ultl-
mate off-roader. LT-125
|left] also has a four-cycle,
sohc, single-cylinder, air-
cooled englne.

Outdoors enthusiasts may come across
a valuable old gun and not know it
MNow, two new large-format paperbacks
can help turn that discovery into cash.

The third edition of Flayderman's
Guide To Antique American Firearms
.. . and their values does exactly what
its title says. Just about any collectible
firearm made or commaonly used in this
country before about 1920 is classified,
described, photographed and evaluat-
ed. If there is any writing on the gun
itself, you should be able to track it

12

down quickly through the index to a
description which tells you roughly
how many were made., what the mea-
surements are, exactly what markings
it should have, and its approximate val-
ues in very good and fine condition.

If you can't find the markings or read
them, simply flip through the 624
pages of pictures and descriptions.

For example, the six-barrel, ring-
trigger pepperbox on the cover is an
Allen & Thurber .31 cal with ivory
grips, gold inlays and special engrav-
ing. The plain version with wooden
grips should bring about $550 in good
condition and $1.000 in fine condition.
This ivory-gripped wversion is worth
several times that much. This latest
Flayderman's Guide lists for $18.95
from DBl Books Inc., Northfield Plaza,
Northfield. 1ll. 60093,

Onece you know what you have, Dixie
Gun Works' Black Powder Shooting
And Antique Gun Supplies Catalog is
the source for original and modemn-
made spare parts, ammo and almost
anything else imaginable related
original or replica firearms. The 1984
edition of this 560-pager is $3 from
Dixie Gun Works Inc., Gunpowder
Lane, Union City, Tenn. 38261.

Nonflip trailer hitch
Towing a boat or railer can tum a rou-
tine emergency maneuver into an
upsetting experience—literally. It does
not take much to set a typical trailer
rocking or even to tum it over. A new
trailer hitch patented by T. Richard
Robe, dean of the College of Engineer-
ing and Technology, Chio University,
Athens, Ohio 45701, enables the trailer
to turn over without taking the car with
it

Two additional degrees of freedom
have been designed into this hitch, A
pivot allows the ball to rotate a full 360°
and springs and dampers allow a
degree of lateral freedom to increase
trailer towing stability. This is a design
that should find a maker soon, ™

hitch ball lets a traller turn turtle
without taking the car along with [t
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THE THREE
AND ONLY.

There's only one number one in
fishing line. DuPont Stren, the
premium fishing line with the amazing
balanced performance to'make the
most of your performance. g

And now, you've gotthree ways to- =%
fish number one. So you canalways ..q
have the correct line visibility to match™ %%

your fishing conditions. Standard 1%?
visibility Clear/Blue. Low visibility Clear =

And maximum visibility Golden.
Fill your reels with StreniThe one-
and only line that has allthree.

Greatﬁshingstar&’
withtren. . «
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Fiero Indy pacer

A radically modified Pontiac Fiero will
pace the pack at the 1984 Indianapolis
500. The Fiero is the first four-cylinder
car to pace the 500 since a Stutz did it
in 1912,

For aerodynamic efficiency. the

Fiero pacer has received a good -

dose of wind tunnel work, made
easy by the car's bolt-on body pan-
els. A new front end was fabricated to
relocate the air intake lower in the air-
stream, which gives the little stormer a
maore aggressive look. Side and rear
skirts have been added. along with a
fully functional rear-deck wing.

Most noticeable, though, is the neat
rear air scoop jutting up from just be-
hind the driver's head like an old For-
mula 1 car.

The scoop ducts air to the special
2.7-liter Four, which sports 232 hp at
6.500 rpm. Super-duty components
used in the pace car engine include the
block, a forged, fully counterweighted
steel crankshaft and a special high-per-
formance cylinder head, Torque is a
stump-pulling 210 lb.-ft. at 5,500
rpm.
A thoroughly intelligent method for
mounting the flashing safety lights was
designed into the unique scoop. Using
lighting units adapted from the wing-

Pace car's low. nose was a sim-
ple swap due to -on Flero bodywork.

tips of a Boeing 747, the brilliant light
built into the scoop's trailing edge
marks the first time high-intensity
strobes have been used on a pace
car.

The Fiero chassis gets a spedial
close-ratio manual transmission, high-
torque axle shafts, wheel bearings
froom the Pontiac G000STE, higher
spring rates and extra reinforcement to
the engine cradle. Delco/Bilstein high-
pressure gas shocks help held up the
COITIETS.

The Delco four-wheel discs with
vented rotors use a truck-type electro-
magnetic power booster that does not

Alr sc00p
747 In place of the usual rooftop light bar.

houses strobe lights from a Boeing

depend on engine vacuum. Goodyear
205/50VR16 Eagle GTs on 16%7-in
aluminum wheels direct the front
wheels, trailed by 225/50VR16s5 on
16 8-in. wheels at the rear.

GM Project Saturn

General Motors has announced its
intention of building yet another new
small car to beat back Japanese compe-
tition.

The subcompact vehicle, dubbed
only Project Saturn, is smaller than a
Cavalier outside, but has almost as
much interior space, GM said. "It will
be called whatever Bob Stempel de-
cides to call it.” GM Chairman Roger

GM Saturn project Is a front-drive subcom-
pact that's even smaller than the J-car.

14

Smith says. which means that Chevro-
let gets the car first.

In profile. the vehicle looks like a J-
car with the Mazda 626 front end
grafted on. Smith calls Project Saturmn a
“no-year” car. meaning GM will sell no
Satums before their time. The project
has 325 high-tech types in its service,
melding a triad of design-engineering-
assembly concepts from the outset to
produce the car as inexpensively and
efficiently as possible.

The vehicle has three proposed ver-
sions: a front-drive, four-door sedan. a
two-door coupe and a sports/utility
vehicle. They will be powered by an
aluminum, fusl-injected Four, coupled
to an electronically controlled. four-
speed automatic or a new five-speed/
manual. Radical new manufacturing
techniques—maore precise casting and
machining, major components subas-
sembled off-line and bolted on in mod-

ules—represent a departure from usu-
al GM processes, The new car is
expected to achieve 45 mpg in the city
and 60 mpg on the highway.

Another new Indian

Pontiac is going to play catch-up to
Chevrolet in the sporting station wagon
area. Now that Chevy has introduced
its Eurosport Celebrity wagons, com-
plete with the power and handling ben-
efits the Eurosport sedan gets. Pontiac
is seeking approval for its own A-wag-
on STE. It will get the GO0O0STE's 130-
hp, HO V6, with suspension tailored for
the kind of loads engineers figure folks
will haul in a wagon. The A-wagon STE
is sought for the 1985 model year.
America can use all the better-per-
forming grocery-getters Detroit can
build.

(Please tum to page 16)
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_» You set out to learn a skill. Then, on-the-job experience benefit is something money-.

_You end up with a kind turns what you've learned can’t buy.

m youdidn't know was  into a skill you can call your One day you feel y -
possible. You're Navy-trained own. But more than that, standing a little taller, -
_and now you know how it you've learned to take charge straighter. You're proud of" ‘!nn!“*
" feels to be one of the best. and lead. To motivate people who you are, of what you can :

" 'The Navy Adventure to work together like a team. do, of being one of ﬁ%ﬁﬂ« - .
m with a choice of over You start out earning And it feels great.™ o —

~ sixty career fields including over $550 a month plus It's a part of the Navy =
advaneed ¢ommunications, housing, food, and special pay Adventure you’ll remember
~'micro-electronics, aviation, for sea duty. And as vour for the rest of vour life. Call
even nuclear power. skill and experience grow so  toll-free, 800-327-NAVY. ﬁn&

You choose. You train. does the pay. But the biggest out more about it.

Navylt’sNotJustAJob,lt'sAnAdventum.
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Ear to the ground
Tough tires: Motor Wheel Corp.. an
outfit that supplies many of the styled
wheels the automotive industry uses,
has been awarded a $40 million con-
tract to supply the Army with 220,000
"run-flat” wheels. The wheel is a Motor
Wheel development, intended for ser-
vice on the "Hummer'' utility wvehicle
slated to replace the jeeps in this
decade (see The Jeep Is Dead Long
Live The HMMWYV!, page 88, Apr. "83).
According to military specification,

the wheels must be able w run 30
miles at 30 mph after a tire deflation.
There is no truth to the rumor, howewv-
er. that this wheel will be adapted for
street use in urban environments.
Torkers: Available on production
cars now as well as in pants depart-
ments is the high-torque-capacity Dana
rear end for GM F-cars [Camaro/Fire-
bird). The part. numbered 14044853,
14044854 or 14044855, offers final
drives of 3.31. 3.92 and 4.09. respec-
tively. It's a complete member with
brake rotors and caliper brackets, but
without the brake lines or calipers. Cal-
ipers from 1982, ‘83 or ‘84 F-car rear
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ends are compatible with the piece,
though our GM parts guru recom-
mends the "84 units. The rear end was
beefed in response to the debut of the
5.0-liter, high output, 180-hp LG9
Chevy V8, with its 235 Ib.-ft. of torque.

High and bright: The Department of
Transportation has proposed a require-
ment for the 1986 model year that all
new cars sport a single. center-
mounted brake light at or near the
vehicle's rear window. This evolves
from a study using New York City taxis,
in which it was demonstrated that the
third red eve can reduce rear end colli-
sions. Car biz folks don't like it, but say
it can still be done by "86. Depending
upon which P.R. person one believes,
additional cost to new car stickers will
range from $4 to as much as $40 per
vehicle. PM predicted these lights 3%
years ago (see The Cars Of The '80s,
page 69, Jan. "80).

Rear-drive re-entry: Chrysler will
begin production next month of the
revived Neowport rear-drive sedan,
planning on 9.500 for the ‘84 model
year. Production was initally set at
13,000, and was to start in late January
at Chrysler's Fenton, Mo., assermnbly
plant. No reason is apparent for the
revised timetable. and the company
isn't talking.

Andy guns it: Andy Granatelli pe-
rennial Indy entrant of the "60s, recent-
ly drove a “totally stock”” "82 Camaro
184.238 mph at El Mirage dry lake in
California. Andy tumed another 80O
rpm past the timing lights, and figures
that his "commuter car” does an hon-
est 211 mph Well, ckay, the car did
have a special twin-turbo 350 V8 built
by Andy's son. V.J.. of Tuneup Mas-
ters, a chain of auto tuneup centers that
Granatelli now runs.

Short drives

The ‘84 Cadillac Sedan de Ville is a
very plush piece with a price tag to
match. Its sexy moonroof leaked rain-
water from the left side of the opening,
but there are few more comfortable
operating environments.

Dodge Daytona Turbo is not a Turbo
2 killer, but who cares? Power from the
2.2-liter turbo Four offers a nice boost-
in-the-pants feel with good handling
lacking any obvious vices. Rearseat
headroom is the headache—literally: A
5-foot-9-inch woman leamed it the
hard way, as did her 6-foot-tall Marine
date immediately following. A version
tried by the New York office had many
rattles, a defective passenger seatback
and noticeable torque steer.

Pontiac Fiere is a good execution of
the sports car theme, but needs the
power that the pending HO VE will give
(the V6 turbo was shelved by the GM
brass for being too fast). ™
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Everybody’s making money
selling microcomputers.
Somebody’s going to make money

servicing them. -

mmmmmmm
and Personal

and Business Computers

Seems like every time you wrn aroind, somebody
oomes along with 2 new computer for home or busines
use. Andd what's made it all possible is the amazing micro-
processor, the tiny little chip that's a computer in iself

mﬁmmmmmmmm&m
COMmact, e computers that handle things like
pavrolls, billing, inventory, and other jobs for business
of every size. .. perform household functions including
hadgeting, environmental systemns control, indexing
recipes. And thousands of hoblbyists are already owners,
experimenting and developing their own programs.

Demand
Growing

This & only one of the growth Eactors influencing
the increasing opportunities for qualified computer
technicians. The LS. Department of Labor projects over
a 600% increase in job openings for the decade. Most
of them are mew jobs created by the expanding world
of the computer

Learn At Home
to Service ter

NIl can erain you for this exciting, rewarding
fiedd. Train you a1 home 1o service not only micro-
compueters, bl word processors and data lerminals, oo,
Train you a2 your conmvenience, with clearly written
“Peti-size" Jessons theat you do evendngs or weekends,
without going to classes or quitting vour present job

Your training is built around the latest model of
the word's most lar ter. Its the amazing
mmmmm“mmmwm-
hilities and feanures 10 perform a host of personal and
husines functions. No other small computer has so
mach software avaitable for it, no other i used and
relied on b so many people. And it's yours 1o keep for
personal and business use.

You et plenty of practical experience. Under NRTs
carefully planned training, you even install 2 didh drine
verifying at each step its operation. Using the NRI Discovery
Lah® that also comes as part of your course, you build
and study circuits ranging froem the simplest 10 the most

(THRSB) & a trlentark
o the Badwo Shack
dlvindon of Tamdy Corp )

achemved. Y anahvee %)
and troubleshont using e
the professhonal 4-function. =
LCT digital multimeter
your keep to use Later in your work, Then vou use the
bab and nttgutﬁa::mally 00ET ﬂle':jinteﬁn;r of vour
compaster. . baild special cirouits and write programs
toy control then, You “'see” your compater at work and
dernonstrase its power.

Same Available With

Color

WR1 offers vou the opporiunity 1o train with the

THS-80 Color Commpater a5 an alienative i the Model 4,

The same technique for petting inside & enhanced by
wsang the new NEl-developed Cormputer
Access Card. Omly NI offers you
a choiee to fit vour specific
training needs

Become the Complete

= Compuier Person
= In addition o training in BASIC and advanced
mrachine langeage, vou gain hands-on expentnd in
the operation and application of the katest computers
fior beh husirsess and personal jobs. Yoarre teained
hecorne the fully roundid, new breed of technician who
can imterface with the operational, programming, and
service fucets of all of today’s computers. You'ne ready o
take vour place in the new electronic age.

Other
NRI has been giving ambitioos people new elec-

tronic skills since 1914, Today’s offerings abso inclde
TV Audio,Video Sysiems servicing with training on our
exclusive Heath /Tenith compaster-programmahle 25"
diagomal color TV. . Industrial Electronics, Desigm
1 y.... and other stite-of-the-art courses

Send the postape-paid cand for our 104-page catalog
showing all courses with equipment and complete kesson
ans. Thire's no obligation other than to yourself. See

WRI can help you take advantage of the exciting job
and earnings opportunities in the expioding field of micro-
computers. If cand has been removed, pleise write to us.

Hmm

MoGraw-Hill Continuing

i Education Genter
tJ . 1030 Wisconsin Ave.
BEN| Weshingon, DC 20016

We'll give you tomorrow.
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Wishy washy windshield washer

Would vou believe that the windshield
washer of a 1982 Lincoln Continental,
the Ford Motor Co. flagship, is causing
a problem that no one can fix? The
washing fuid oversprays the sides of
the car by about 5 ft. on each side when
I'm stopped at a light. wetting down
cars or people alongside. The dealer
claims nozzles aren't adjustable. He
says | shouldn't use the washers unless
'm driving on the highway That's
ridiculous. When I'm in my compara-

tively inexpensive "80 Fairmont, | can
wash the windshield standing stll
Comments?—5. Volk, Livingstan, N.J

A source at Lincoln admits a faux pas
was made when nonadjustable wind-
shield washer nozzles were installed in
the Lincoln,

An adjustable nozzle assembly that
can be retrofitted may be in the works,
but until it comes along—if it ever
does—you'll have to put up with the
INconvenience.

Dance team

My 1982 Honda Civic has developed
dancing fuel and temperature gauges.
and mechanics I've consulted can't fig-
ure out why. The two needles waverin
tandem. What's the reason?—~Frank
Lorenz, Dallas

The common denominator is a volt-
age stabilizer that serves both gauges.
When it goes bad. voltage destabliza-
tion causes needles to waver or makes
them soar to their maximum readings
and stay there.

The fact that this voltage stabilizer
exists is not spelled out in wiring dia-
grams, so it makes diagnosis difficult
unless you know that it's an integral
part of the fuel gauge. In order to clear
up the trouble. you should replace the
fuel gauge.

Braking away

At 18.000 miles. my 1982 Oldsmuobile
Firenza started having front-disc brake
problems. The steering wheel shook
uncontrollably when the brake pedal
was applied, and | had to have the
rotors urned—ithe dealer told me he
couldn’t find out why excessive heat
had apparently caused them to warp,
Pads, which were wom excessivaly.
also had to be replaced.

The car now has 30,000 miles on i,
and the problem is back. Fads are half
worn and rotors are again warped. All
other parts appear normal. [ don't ride
the brake pedal Can you help?—Mark
Danials. Minneapolis

The brake pedal may be “ridden’’ for
you by a brake light switch that wasn't
installed properily during production. It

20

could be holding the pedal down a frac-
tion of an inch—that is. just enough to
keep the pads applied to the rotors.
This would account for excessive heat,
rotor warpage and abnormal brake-pad
wear.

It's easy to find out if this is happen-
irig, Grab the brake pedal and pull it up.
If you hear a click you just adjusted the
switch to the correct setting and should
be rid of this problem.

By now your rotors will probably
have to be replaced. Many mechanics
will not attempt to resurface badly
warped rotors. They claim that, once a
rotor has warped, it will do so again
with little provocation. even after
resurfacing.

Don't knock it

My 18983 Chrysler New Yorker is
equipped with a 2.6-liter engine which,
wihen started cold, makes a loud knock
for about three seconds. The factory
representative tells me there's nothing
wrong with the engine—thart the knock
is caused by initial oil pressure hitting
the filter. Is he telling me the ruth?—
Ed Spencer. Panorama City. Calif,

He's probably right about not having
to lose sleep over the knock, but his
explanation leaves something to be
desired. Chrysler thinks the knock is
being caused by oil draining back as
the engine sits idle. The partially dry
bearings then make noise until they get
a shot of oil when the engine starts, If
vou time it [ think you'll find that the
knock stops in less than three seconds.
In any event, in three years (that's how
long this problem has been around)
Chrysler says that no engine has failed
because of it.

If the problem has been recognized.
why hasn't it been fixed? The same
prabiem in the 2 2-liter engine was rec-
tified by installing a different oil filter
adapter (part No, 4273323).

Well, the 2.2-liter is built by Chrys-
ler—the 2.6-liter is a Mitsubishi en-
gine, and the people in Japan don't
believe the knock is caused by the

(Please fum o page 22)

bought a new battery in the spring. had it work for
him during the summer and autumn, and then fail

the following winter? Why? Because he didn't
realize that although the undersized batiery

i replacing the car’s original battery, make
1 sure the number on the label of the

the size of the engine is 350 cu. in., buy a
battery rated at least 350 CCA.

he bought would work okay in warm
weather, its power would drop as the
ambient temperature fell. So, if you're

Mmmﬁnmmﬂm
mﬂﬂmmmm If the battery
m‘nmhdngkmndmumnnﬂw.
wnmmm;uﬂdm.

250. For instance, if your. is05cu,
in., buy a battery of at least 250 CCA. If
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{Continued from page 20)

bearing. They think that, as oil pres-
sure comes off the cam chain tensioner,
the chain moves back into the housing.
When the engine is started, the chain
knocks against the housing until chain
preload is returned 1o normal when the
oil pressure builds up.

The matter is now under study in
Japan. Until Chrysler and Mitsubishi
resalve their differences, the knocking
by 2.6-liter engines will continue. Stay
tuned,

GM diesel dilemma

My hushand and [ bought a 1979 Olds-
mobile Delta 88 diesel in May 1981
that had been driven 32.000 miles.
When the odometer hit 37,500 miles,
we had to replace a fuel pump. Since
then. we've spent $2.200 for repairs.
and the engine is stll not right.

I've written to GM three times and to
the Federal Trade Commussion, Con-
sumer Protection Agency and Depart-
ment of Transportation. No one can
help us. I have all our receipts and sev-
eral articles regarding what has be-
come an infamously defective engine.
Can you rell us where to tum?—>MTrs.
Robert Hegan, Winsted, Conn,

| wish 1 eould wave a magic wand
and convert this diesel back to what it
should have been left as—a gasoline
engine, The root of this disaster was,
apparently, converting a gasoline en-
gine to diesel use,

Many people with this problem can
take GM up on an offer of an engine
rebuild, but not those with 1878 or
1979 models. If you own a 1980-83
5.7-liter V8 diesel, you can replace it
with a rebuilt diesel for $1,200-81,600,
You get a new block and the internal
guts. Bolt-on items (manifolds, fuel-
injection pump. fuel-injector nozzles,
water pump, fywheel, and 50 on) that
are still in good condition will be trans-
ferred from the old diesel 1o the new
engine.

The Olds diesel can be made 1o run
reasonably well. but not every GM
dealer or independent mechanic is
skilled enough to do the job correctly.
Tolerances are critical in this engine,
especially in the cylinder heads. It's
also critical to use the correct head gas-
kets. On early engines like yours, the
head bolts must be replaced with
revised. late-model types.

The fuel pump is another matter.
Early models were subject to failure.

DO YOU HAVE A CAR PROBLEM?

Just ask Mort about jt. Send your question 1o the
Car Clinic. Popular Mechanics, 224 West 57th 5t
New York, NY. 10018 While Jetters cannot be an-
swarnd indrvidually, problems that are of general
interest will be discussed in the columen
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'.ammﬁmmw
blade  the two broken pieces vy

mmmmmmmuﬂm
protrudes enough to be grasped with

But after repairs have been made, the
pump should outlive the vehicle. If the
fuel pump and its nozzies work cormect-
Iy and the engine maintains a compres-
sion seal, it should at least work reason-
ably weall.

On the other hand, there are some
durability problems over which you
have little control, like the alleged ten-
dency for the main webbing to crack.
If you feel that the entire package is
failure-prone and you have exhausted
other avenues of appeal. you may want
to take legal action against GM. Such
cases could drag on into the next
decade, but if you're interested in pur-
suing the matter, get in touch with the
Center for Automotive Safety, 1348
Connecticut Awve.. Washington, D.C.
20036, Attention GM Diesel Project. A
staff member will advise you on what
to do.

Trouble is brewing

My 1882 Renault 18i has been driven
7.500 miles and by now has gobbled a
fuse for every mile—waell, almost. The
fuse I'm referring to is the one for the
clock, cigarette lighter and interior
lights. It insists on blowing once or
Iwice a day.

The dealer tells me he can't explain
why it's happening, but he says | must
replace the fuse when it blows. If [
don't. the battery will go bad Your
advice would be appreciated. —Betty
Abrew, McMurray, Pa.

The battery won't drain if the fuse is
bad. | don't understand why the dealer
told you this. In any event, there are
three reasons why this fuse is blowing
consistently: First, you may be install-
ing an underrated fuse—one rated at 8
amps. is needed.

Second. if the fuse is the correct size,
there may be an intermittent short in
the circuit. The wiring diagram will be
needed to trace the circuit and find the

spot where a bare wire 15 exposed. It
may only contact a ground occasional-
ly. such as when the car tums or
bounces,

Finally, the manufacturer started in-
stalling a different fuse panel midway
through the production run, because
earlier panels were f[aulty. Your car
may have one of the bad ones. If the
first two suggestions don't help, ask
your dealer 1o call the Repair Methods
Dept. at AMC/Renault in Detroit to find
out if the new panel will work in your
vehicle. ™

SERVICE TIPS

B If your 1983 Chevrolet Chevetts or
Pontiac 1000 L-4 engine is hard starting
when cold and shows signs of sparkplug
fouling, replace the original plugs, which
are R42TS, with plugs having copper-
core cemter alectrodes (R42CTS).

B A hammering sound from the 2.3-
liter engine of a Ford Tempo or Mercury
Topaz built after June 20, 1883, is prob-
ably a fuel-line knock caused by high
fuel-flow pressure in the fuel-return line,
Replace the fuel filter with pan No.
E43Z-8155-C.

B A 1882 GM X-body model with a 2.8-
liter, V8 engine may have fuelline
knock, too. It's loudest after & cold start
and may be coming from the fuel pump.
If the noise disappears when the flaxible
fuel-return line is compressed momen-
tarily, install a restrictor (part No.
3892372) in the retumn line.

B Do you have a buzz or rattle coming
from underneath your Chrysler Corp. car
when the engine is revving at 1.200-
1,600 rpm? The problem is in cars with
2.2-liter engines built after Mar. 15,
1882. The noise may be caused by a
loose catalyst air-injection distribution
tube. To find out, wait for the catalyst to
cool and then tap it lightly with a rubber
mallet. If you hear a rattle, hawe it
repaired as outlined in technical service
bulletin 11-01-B3.
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Save Gas, Save Engine with ‘POLY’

The following introduces one ol the
most fully tested and credentinled gas-
saving, friction-reducing engine treat-
ments ever to reach the market!

WHAT IS POLY? “Poly” is short for
polytetrafluoroethylene (TFE). It is the
slipperiest substance known to man (1981
Guiness Book of World Records, p. 188).
The Petrolon Corporation, makers of
Slick 50, has invented a way to perman-
ently bind this slippery chemical 10 your
engine with one treatment. All you do is
add one quart of Slick 50 to your oil dur-
ing oil and filier change. By reducing
engine friction, Slick 50 increases gas
mileage and horsepower and reduces
engine operating lemperature, thus caus-
ing your oil and engine to last longer. Just
as important, it reduces metal wear,
defraying costly overhauls.

HOW DO I KNOW THIS ISNT A
FRAUD? Slick 50 has some very impres-
sive credentials, The *Consumers Digest™
magazine (March/ April, 1982, p. 35)
states “Slick 50 does reduce engine heat
and ordinary wear, and our informal tests
indicate that it will improve gas mileage
by about 2 or 3} miles per gallon.”
Researchers at the Franklin Institute
Research Laboratory, alter applying a
powerful ultrasonic cleaning process to a
Slick 50 treated engine, were surprised at
its permanence. They stated, “Weactually
expected the Petrolon Slick-50 TFE Resin
coating to also be removed, but later
found it was still there.”

The FAA (Federal Aviation Adminis-
tratlon) has fully accepted Slick 50 Air-
craft Piston Engine Treatment (F.AR.
#33.49). An FAA test simulating 1400
hours of engine use (equivalent to about
70,000 miles on a car) showed almost zero
engine wear!

2500 miles after removing Slick 50 from
the crankcase, lab tests at a leading uni-
versity engineering experiment station
showed that the benefits of Slick 50 were
still there. They reported a horsepower
increase of 16.9% and 9.9% for light and
heavy loading respectively. The senior
engineering researcher at the University of
Southern California in San Dicgo stated
this, “Slick 50 does increase horsepower
and decreases fuel consumption in tests
done at the university. " The Space Shutile
Columbia uses the chemical “poly™ in its
gears and bearings because it is the only
chemical lubricant which can withstand
the heat and corrosive elements of space.

Perhaps most dramatic of all is a tor-

TEE RESIN-ENGINE
i COATING

ture test overseen by the Automotive Ser-
vices Council for Pennsylvania and shown
on television station WTVE. Three cars
with between 75,000 and 129,000 miles on
them were treated with Slick 50. Six
months later the oil was drained from
each vehicle, and the cars were driven
without the oil plugs for about a half hour.
The water temperature never rose, and the
engines sustained no apparent damage.
There are many more tests available. 1
vou are still skeptical, send 82,00 1o defray
printing and postage costs, and we will
send you additional, more detailed test
information, etc.

HOW DO YOU TREAT AN
ENGINE? Very simply. A few minutes
before oil and filter change, add engine
flush (sent free with each order) to clean
out the engine. Let the engine idle for 10
minutes. Then drain the oil, change the
filter, and add the proper amount of oil
less one quart. Add one quart Slick 50,
drive for 30 minutes, and leave it in the
crankcase for 3,000 miles. As the engine
operates, the oil carries the polytetra-
fluoroethylene between the parts where it
is burnished into the pores of the metal.
Once impregnated, it is permanent, 50 you
do it only once, not each time you change
oil. One gquart of Slick 50 will treat all
standard 4-, 6-, and B-cylinder gasoline
and diesel engines.

WILL IT WORK WITH MOST
OILS? Yes, Slick 50 will work with all
petroleum-based oils and all synthetics
that are compatible with petroleum-based

oils. An exception is graphite oils. How-
EVer, Once an engine is treated, you can go
back 1o a graphite type if desired.

WHAT ARE THE BENEFITS OF
SLICK 507 Your actual benefits in per-
centages may vary, depending on the kind
of driving you do, vehicle condition,
weather, and geographic area. By reduc-
ing friction, Slick 50 does all of the follow-
ing: It increases gas mileage. It increases
horsepower—small economy cars and
large RVYS really need this! It reduces
operating temperatures, thus increasing
the lubrication and life of the oil and the
engine. Last but not least, the drastic
reduction in engine wear defrays or elimi-
nates costly overhauls which could save
you up to §1,000. Slick 50 eliminates the
“lubrication starvation™ that all cars expe-
rience when first started before the oil has
a chance to circulate. Up 1o %0% of the
engine wear on a car can be caused by this
lubrication starvation. You receive all of
these benefits for $33.95, less than the cost
of two tanks of gas.

WILL SLICK 50 HARM MY EN-
GINE OR AFFECT MY WARRANTY?
MNo! Slick 50 is suspended in an excellent
grade of petroleum oil which meets or
exceeds every manufacturer'’s engine war-
ranty requirements. In addition, Slick 50
is the only product of its kind to have both
an APl (American Petroleum [nstitute)
and an SAE(Society of Automotive Engi-
neers) rating imprinted on the package. It
also has a SF-CC-CD service
classification,

ARE DEALERSHIPS AVAILABLE?
Yes. Here's an opportunity to make hand-
some profits. Having such solid test
results from major institutions makes
Slick S0 easier to sell than many other
products. Free dealership information is
Sent Upon reguest,

Free engine flush sent with each order.
Free shipping with orders of 2 or more.

For purchase or further information,
call toll-free 1-800-525-8624 {in Colorado
call 1-303-762-1385) or send to SLICK 50,
3148 5. York St., Englewood, CO B0110.

O 1 enclose $33.95 « $1.00 shipping and hand ling
O 1 want 2 or more ((res shipping and handling)

O Check Ocon O visa MasterCand
Cand Na. Exp. D

Sams e —— —
Address

Ciave stroet sddress of possible for UPS deliveryd
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Priming before panmng

Among the numerous activities tackled
by the do-it-yourselfer, painting ig
probably the most common of all. Mod-
em paints excel in quality and depend-
ability and., therefore, the occasional
poor job can rarely be blamed on a
faulty product. When problems do
arise they are usually caused by the
improper use, or complete omission, of
a compatible primer.

The most basic function of all prim-
ers is [ promote a beter bond
between the paint and the surface
being painted. Because primers are
made in a wide variety of formulations
your choice depends on both the sur-
face being painted and the type of paint
being used. Generally, the label on the
paint you select will indicate the cor-
rect primer; sometimes all you'll need
is a thinned-down coat of the paint.
Here are some basic guidelines.

On new woodwork, the first coat
should always be a primer. If knots, sap
streaks. or pitch pockets are present,
these should be spot-sealed with shel-
lac after the prime coat. Otherwise the
resins in these defects can bleed
through and stain the paint. Cracks and
holes should also be filled after prim-
ing. When the filler is dry and sanded
smooth. it must be spot-primed before
painting.

If the coating is intact on previously
panted surfaces, it can serve as an
effective primer as long as it's been
thoroughly cleaned and lightly sanded
before painting. However. peeled or
blistered areas of old paint must be
scraped down to the bare surface, then
sanded 1o a feather edge to match the
adjacent areas. If sanding is omitted,
the scraped area will stand out.

When painting new gypsum wall-
board, avoid the use of solvent-thinned
primers. These will raise the surface
fibers on the wallboard panels and give
vour finished job a ‘"fuzzy" look.
Instead, use a latex-base primer, which
can be covered with latex. alkyd. or oil-
base paint

Masonry surfaces such as concrete,
brick, stucco and cement block present
a special problem. These contain alkali
which can break down paint and cause
premature failure. For these jobs, use
an alkali-resistant primer. ™
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Contrary to common bellef, you should fill  Metal primers effectively inhibit rust forma-
cracks, checks, holes and other ons tion If all rust has been removed first. A
after priming to achleve the best spray primer s Ideal for Intricate work.

Before painting masonry, remove all peeled paint, grime and mildew. Use a stiff brush and a
solution of 1 cup bleach. ' cup detergent. and 1 gal. water. Allow to dry. then spot-prime
the exposed masonry with an alkali-resistant acrylic primer.
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' DODGE ANNOUNCES AMERICA'S
BEST FACTORY RUST-PROTECTION
TRUCK WARRANTY,

WE ARE DODGE. it T At - AL WA L | TaN T SR e A EVERY 1984 FULL-SIZED
WITH THE LONGEST £ ’ ' : PICKUP. EVERY 1984
RUST-THRU PROTECTION RAMCHARGER. AT NO
TRUCK WARRANTY. ' EXTRA COST.

Only one truck : This limited warranty
manufacturer in covers every full-sized
America is this tough pickup Dodge makes.
on rust. Every Ramcharger. too.
FIVE YEARS OR 100,000 A e
MILES. WHICHEVER And it won't cost you
COMES FIRST one extra dime. But it
Dodge protects you could save you lots. Ask
against outer body rust- your Dodge Truck
through for five long, dealer for details.

AT Dﬂﬂl‘iﬁ_ WE DON'T
PROVE IT.

cold winters, And five

100,000 MILES

NO EXTRA COST




BF GOODRICH
INTRODUCES AN EXCITING,
SPEED-RATED TIRE FOR

HIGH-PERFORMANCE SPORTS COUPES:
THE NEW RADIAL T/A 60H.

The rewRadic! T/A" 60H —and new -
Radial T/A" T0H=were designed "
specifically for outstanding car
performance. Professional tes! drivers
recently lested the Radial T/A 60H on
unmeadified foreign and domestic
sports coupes. The resull: impressive
performance. The tes! vehicles
generaled as much as 0.812 g's during
lotenal acceleration under dry road
conditions and as much as 0. 768 g's in
the wel B0 to 0 mph dry stopping
distance was as low as 158.0 feel. Mos!
imporantly, in aufocross and road course
evaluations, the tire provided the cars

with a high level of predictability and The new speed-rated Radial T/A 60H
control at the limit of adhesion and Radial T/A 70H are engineered
with advanced malerials and
technology:
A Special read rubber compounds
P p ; .
i promole culstanding traction
W‘.— w B. High void-lo-rubber ratio reduces
’% ‘:‘k#‘_ R hydroplaning for oplimal wel
ﬁ",,.-q T s X traction.
M’f‘f’f!f"'f - B O 5» C. Computer-optimized tread design
J/ offers excellen! handling,
.p.":fr D High modulus bead fillers help

il _I 'I.T;

generate quick steering response.

SN )
;QO- o\ "

\ A B CD

« | 384 BRGoodnich

srGoopricH /A B TECH




The new BFGoodrich Radial T/A 60H
and Radial T/A 70H—a unique
combination of advanced handling
charactensfics derived from the world-
- ized Comp T/A" raised white letter
styling, and the European H speed-
rating. These lires are designed fo make
sporis coupes perform.

f{”-

WE MAKE CARS PERFORM




SCIENCE

WORLDWIDE

From blast to gas to glass

A breakthrough in packaging nuclear
waste may settle one of the biggest
problems associated with operating an
atomic power plant. Called In-Situ
Waste Vitrification, the process em-
ploys a hot blast of electricity to tum
buried nuclear wastes and the sur-
rounding soil into a molten, gaseous
soup. The soup becomes obsidian-like
glass after it cools down and the gases
condense, The process was awarded
U.5. Patemt No. 4.376.598 late last
yvear, with a team of scientists at the
Department of Energy’s Pacific North-
west Labs getting the credit.

To make the glass, a power plant
would bury spent fuel in a pit 4 to 7 feet
deep. Then the pit would be capped
with a square rig that has what

Wﬁ'ﬂknlmrlg[m mufmrglﬂipaﬂ:plugstn*mwmwmﬂm~
rounding soll to 2,500° F. Result Is obsidlan-like glass endosing the waste [right)

amounts to a giant sparkplug at each
comer. When turned on, the four
sparkplugs heat the ground to 2,500° F,
Tests by Battelle Memorial Institute sci-

entists indicate the glass would contain
spent nuclear fuel Further tests are
under way to establish how long the
protection lasts.

The search for a new Mars orbiter

MNASA has been looking for an orbital
vehicle that would resume the geo-
physical studies started by the Viking
project of the last decade. Now,
Hughes Aircraft has come up with
what NASA insiders say is the
right rig. The Mars Geosci-
ence Orbiter, stll on the
Hughes drawing boards,
could be ready for orbit
within two years after it's ordered.
The drawing at the right shows it
would make a polar orbit, perform-
ing a wealth of experiments. It would
take readings of Mars' magnetic field,
hydrogen content (to help in the search
for surface water) and cloud-cover
thickness. The latter would be done
with infrared sensors and radar.

Phote by F‘ngl' Lisk
Isaac Asimov searches NYU's 350,000-book
card catalog. the first to go on computer.

28

Bobcat is the name of the newest com-
puter at New York University, The
"Geac B000" computer and the first of
its 100 terminals were introduced by
guest speaker [saac Asimov at a cere-
mony. The systern uses two central
processing units to catalog the 350,000
books at NYU's Bobst Library. Other
universities have parts of their libraries
on computer, but NYLU is the first to get
its entire catalog on line, Study time.
officials estimate, may be cut by 45
percent thanks to the computers.

Smell the noise . . .

Will the sound of a high-powered siren
clean up the air you breathe? Penn
State researchers working with fly ash
have found that a loud sound blast
leads to “acoustic agglomeration,”
which means the particles collide and
stick together. making them heavier
and easker to collect out of the air. Will
it work with other particles? Will the
bad effects of noise poliution cancel out
the cleanup’s desirability? Stay tuned
for further research.

Greenhouse effect defect?

Is the widely publicized “'greenhouse
effect” a real threat w the planet
Earth? Some scientists say it is. With
the greenhouse effect. carbon dioxide
released in the atmosphere locks in
infrared waves and warms the planet.
This. the theory says, could lead to
dangerous changes in the global
weather. But a National Research
Council report suggests that CO; may
not be the culprit some say it is. In fact,
the report says, science knows so little
about the actual effects of CO; that
we'd be wise to await further research
before taking remedial action,

The council report does note that
continued use of fossil fuels is likely to
double awmospheric C0: concentra-
tions within 100 yvears. P

POPLILAR MECHANICS - FEBRUARY 1984



when | planned to

this is the business that made it possible

a true story by John B. Haikey

Starting with borrowed money Duraclean gave
me the opportunity for financial security.
In eight years | sold out at a profit and retired.

"Not until I was forty did [ make up my
mind that [ was going to retire before ten
years had passed. [ knew [ couldn't do it on
a salary, no matter how good. [ knew 1
couldn't do it werking for others. It was
perfectly obvious to me that [ had to start a
business of my own. But that posed a prob-
lem. What kind of business? Most of my
money was tied up. Temporarily [ was
broke. But, when I found the business 1
wanted | was able to start it for a small
amount of borrowed money.

"To pyramid this investment into re-
tirement in less than ten vears seems like
magic, but in my opinion any man in good
health who has the same ambition and
drive that motivated me, could achieve
such a goal. Let me give you a little history.

"1 finished high sehool at the age of 18
and got a job as a shipping clerk. My next
job was butchering at a plant that proces-
sed boneless beef. Couldn't see much future
there, Next, [ got a job as & Greyhound Buz
Driver. The money was good. The work was
pleasant, but I couldn’t see it as leading to
retirement. Finally [ took the plunge and
went into business for myself.

"I managed to raise enough money with
my savings to invest in a8 combination
motel, restaurant, procery, and service sta-
tion. It didn't take long to get my eyes
opened. In order to keep that business
going my wife and I worked from dawn to
dusk, 20 hours a day, seven days a wesak.
Putting in all those hours didn't match my
idea of independence and it gave me no
time for my favorite sport—golf! Finally we
both agreed that 1 should look for some-
thing else.

"Tfound it. Not right away. [ investigated
a lot of businesses offered as franchises, 1
felt that [ wanted the guidance of an ex-
perienced company—wanted to have the
benefit of the plans that had brought suc-
cess to others, plus the benefit of running
my own business under an established
name that had national recognition.

"Must of the franchizes offered were too
costly for me. Temporarily all my eapital
was frogen in the motel. But [ found that

the Duraclean franchise offered what 1 had
been looking for.

“Oinly 85,900 starts vou in vour own busi-
ness, And, il vou qualify, Duraclean has
enough confidence in your success that
they will finanee the balanee. The total cash
investment is $14,800,

“I could work it as a one-man business to
start, and operate from my home. No office
or shop or other overhead, no salaries to
pay. Equipment would fit in my ear trunk.
{1 bought the truck later, out of profits.|
Best of all, there was no eeiling on my earn-
ings. I could build a business as hig as my
ambition and energy dictated. | could put
on as many men as [ needed to cover my
volume, And [ could build little by little, or
as fast as | wished,

“5o, | started. | took the wonderful train-
img furnished by the company. When [ was
ready [ followed the simple plan outlined in
the training, During the first period T did
all the service work myself. By doing it
myself, [ could make much more per hour
than I had ever made on a salary. Later, |
would hire men, train them, pay them well,
and still make an hourly profit on their
time that made my idea of retirement
possible —1 had joined the country club and
now [ could play golf whenever 1 wished.

“What is this wonderful busi-
ness? It's Duraclean. And, what
is Duraclean? It's an improved,
space-age process for cleaning
upholstered furniture. rugs and
tacked down carpets. Tt not enly
cleans but enlivens and sparkles
up the colors. It does not wear
down the fiber or drive part of the dirc
into the base of the rug as machine serub-
hing does. Instead it §fts ouf the dirt with
absorbent dry foam.

“Furniture dealers and department
stores refer their customers to the Dura-
clean Specialist. Insurance men say
Duraclean ean save them money on fire
claims. Hotels, motels, specialty shops
and big stores make annual contracts for
keeping carpets and furniture clean.

“Well. that's the business 1 was able to

retire before fifty

start with such a small investment. That's
the business [ built up over a period of eight
years. And, that's the business [ sold out at
a substantial profit before | was fifty.”

Would vou like to have the freedom and
independence enjoyed by Mr. Haikey? You
can. Let us send you the facts. Mail the
coupon, and you'll receive all the details,
absolutely- without ebligation. No sales-
man will ever call on you. When you réceive
our illustrated booklet, you'll learn how we
show you STEP BY STEP how to get cus-
tomers; and how to have vour customers get
vou more customers from their recommen-
dations,

Thiz is an opportunity for a career you
will enjoy far more than a routine job, You
make many friends who appreciate your
quality services,

With no obligation, we'll mail you a 32-
page booklet explaining the business. Then
you, and you alone, in the privacy of your
home, can decide. Don't delay. Mail the
coupon, Now.

@ Duraclean
w International

.

The first step—send
for FREE Booklet today!

1 Duraciean Internations
4172 Duraciean Bidg. Deerlieid, IL 60015
WITHOUT DBLIGATION send Inea bockial ihat bels now | can
| have a Duraciosn butiness. Mo salesimn wil call
' PLEASE PRINT [
| mams
Doowesn —
i ey 000000
Slae ~dm a -
L —-— — L ¢ _§ ¥ I
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Gas clothes dryer wants to rest

We are having problems with our
Montgomery Ward gas dryer. which is
model No. LNC-8339A80, serial No.
97C028302. After drying two or three
loads consecutively, the dryer stops
and refuses all attempts to restart it
until sufficient time has passed for it to
cool down. It will then restart and dry
normally. Any idea what the problem
is?—Rick Cuevas, Houston

It sounds as if you have a vent
restriction either in the exhaust vent
system or in the lint collector duct in
the dryer, (This also occurs in electric

dryers. and the solution is similar).

After you've unplugged the dryer.
disconnect the 4-in. exhaust tubing
from the unit. Vacuum the duct thor-
oughly and make sure the flapper in
the vent hood is clean and that it moves
freely. Now take the front panel off the
dryer. Insent a putty knife about 4 in.
from each cormer between the top and
front panels. Press in and pop the top
open. Lift the top back.

Next, remove the four Y-in. screws,
two on each inner side of the front pan-
el near the top. Then remove the twao

Phillips-head screws on the bottom of
each cormer of the front panel. Pull the
front panel slightly away at the top.
Disconnect the door switch leads and
lift off the front panel. This will give you
access to remove accumulated lint,

Vacuum in and around the motor
carefully. Use caution when vacuuming
around the gas valve. Be sure not to
strike any part of the igniter coll with
the vacuum hose, The igniter is very
brittle and will break. Reassemble the
dryer. If you are using flexible vinyl
duct, replace it with smooth aluminum
4-in. duct or heavy-gauge flexible alu-
minum duct.

Microwave oven timer

I am having difficulty with the timer on
my Hotpoint microwave, Model R-
EQ30-0T2. serial No. 04804786-R.
When it 1s set for a specific number of
seconds, it sometimes doesn’l activate,
although the microwave is actually
operating satisfactorily. Also, shortly
after it was new it developed a small
hole—smaller than a pinhead—in the
bottom surface of the cooking compart-
ment. Can this be harmful?—AR.G.
McCahan, Valdez Ark.

| checked with Hotpoint. The people
there seem to think that the electrome-
chanical digital timer may be suffering
from worn gears inside the timer
mechanism. The pinhole in the oven
bottom may have been caused by
either the meat probe falling out of the
food and touching the oven bottom,
causing an arc. or the improper use of
aluminum foil in the oven.

The company suggests that you
place a cup of water in the oven for 20
to 30 seconds. Open the door and fesl
around the pinhole spot. If you feel any
heat in the area, have the glass bottom
replaced, To find out if the pinhole is
harmful, have your authorized Hot-
point service person look at the oven.

More on vacuum pumps

| have received many letters regarding
the answer | gave to James Wong in his
search for an inexpensive vacuum
pump for refrigeration work ("Pump
From Vacuum Cleaner,” Homeowners'
Clinic, page 16. Sept. '83). Readers
have suggested using piston-type auto-
motive compressars, old refrigerator
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compressors and air-conditioner com-
pressors as vacuum pumps.

When repairing a refrigeration sys-
tem, you need a vacuum pump that will
evacuate contaminants such as non-
condensable gas. air and water. In
order for dehydration 1o take place in
the systerm, you need 1o attain a vacu-
um of 29.25 in. or better. A rotary-vane
vacuum pump designed for refrigera-
tor work has the capacity to pull down
1o a 29.8-in. vacuum and dehydrate the
SYSLE.

To accurately check a vacuum, use a
mercury closed-end manometer. An
ordinary refrigeration gauge is not
accurate enough at such low wvacu-
Ums.

The piston-type COMPressors on
SOMme automotive COMmpPressors or in
refrigerators and air conditioners are of
the reciprocating type. These pumps
don't have the capacity to pull a vacu-
um exceeding 28.5 in. and are not rec-
ommended for use in sealed system

repair.

Insensitive responder

We have a CGeneral Electric built-in
cooktop, Model JPEE10VZHA. serial
No. RAVS7501-G. with an autornatic
surface unit. We've had numercus
problems with the sensor and the
responder for the automatic surface
unit. | replaced the sensor unit recent-
ly. Now it seems that the responder
needs repair again. A local appliance
parts dealer suggested that [ convert
the automatic surface unit to a regular
burner by installing a jumper wire on
the burmner connector and Using a regu-

lar-type switch. What do you think?—
Joseph R. Zombro. Cumberiand, Md.

General Electric makes a burmner con-
version kit which converts the automat-
ic surface unit switch o a regular sur-
face bumer. The kit is designed to
adapt to certain models of cooktops.
Unfortunately, GE does not make a kit
to fit your model. The problem is that
the mounting holes for the responder
switch may not line up with the mount-
ing holes of the replacement switch
and the switch shaft heights are differ-
Ent.

If your parts dealer can supply you
with an infinite heat switch that will
handle the wattage of the burmer as
well as line up with the mounting holas
at the proper height, | see no reason
why it can’t be done. However, contact
a qualified service technician to make
the change.

SERVICE TIP

Whirlpool has put out a new booklet, Nice
Things To Know About Moving, Storing
And Winterizing Home Appliances. It gives
general information on how 1o prepans your
major appliances for moving and how to
winterize or store applicances.

The booklet is helpful not only for people
moving to a new home, but for those who
will be away for a whila. To receive your
free copy, write to Appliance Information
Service, Administrative Center, Whirlpool
Corp., Benton Harbor, Mich, 49022, M

It pou have a probiem with any applisnce, send pour
guestion, slong with the model and senisl nembers, to
Appliance Clinic, Popular Mechanics, 224 Wast 57th
5t New York, NY. 10018, Sarry, but [erters cannot
be answered individually. Problems of wide interast
will be discussed in this oolumn

POPULAR MECHANICS = FEBRUARY 1984
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Records are made fo be broken, and some
Johnson outboards are made o break
records. Our Johnson V-8 rocing machines,
for exomple

A Johnson V-8 powered Rick Frost o his
single outboard world record speed run of
144.16 mph ot Loke Windermere, Englond. If
was the uuam?e of runs of 146.2 and 1421
mph over the | km course

And Johnson V-8 outboards have been
dominating the prestigious Formula | boat
roce circuit around the world

Recently, in Houston, o 30-ft. hull powered
by four Johnson V-85 enobled driver Jimbo
McConnell fo compete successfully in the first
APBA Unlimited race in which outboards were
allowed. He took second place, averaging
99282 mph

At Johnson we race fo win. But we race fo
leamn, too. The heat of competition helps us
develop befter performing outboards for fish-
ing, skiing and cruising

And now Johnson offers two production,
competition-closs V-6 outboards. The 2.6 GT
is designed for high performance hulls, and
the GT 150 for tournament bass boats. Boih
have powerhead and lower unit features right
out of the mee/prep handbook,

When Johnson wins in competition, you're
the one whio geats the trophy,

For your local Johnson dealer's nome, call
800-447-2882.

Powerful teciinology from the
wovld leader

“ohnson
oOuUuUTBDARDS

& Product Groug of OMIC Outboard Marine Coporgtion
200 Seo-Horse Drive, Woukegan, I 60085

€ 1883 Quiboord Maring Coeporahion AN nights resered

\RECORD
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Molding guide gets it straight

Installing self-adhesive body side
moldings is a seemingly simple job that
can turn out to be anything but. The
hard part is keeping the molding
aligned as you peel off the protective
paper 1w expose the adhesive, then
press the molding into place. Once the
molding is stuck, you often can't loosen
and reposition it.

A new flexible plastic magnetic
guide makes the job a lot easier. Nearly
7 ft. long. the guide adheres to the
body sheet metal and can be positioned
any way you wish. If you want to give
the molding an upward or downward

Magnetic

curve, you can twist the guide to see
how it will look before you apply the
molding. The guide is thick enough to
provide an edge to lean the molding
against for precision positioning, much
better than you ever could do with a
masking tape guide. for example.

At $15.50 list, the guide isn’t cheap.
but you can use it over and over on
steel-body cars. Naturally, it won't stick
to plastic or aluminum bodywork. The
rmanufacturer is K-D Tools Inc.. 3575
Hempland Rd.. Lancaster. Pa. 17604
The guide is sold in auto parts stores.

— Paul Weissler

Oil change aid

It used to be that you needed an auto-
matic transmission funnel to reach the
pil-filler hole in my Firebird 400 V8
This meant storing an oily funnel in the
trunk.

Rockford Emterprises Inc. has come
up with an alternative. Their Extendo-
Tube is a 4-in. steel pipe which raises
the oil filler cap well above its original
position,

It requires no tools to install You
simply unscrew the oil filler cap and
screw the Extendo-Tube into the filler
hole. Then. screw the cap onto the 1op
of the tube.

Extendo-Tube is currently available
for all GM. Chrysler and AMC cars.
Ford products are next in line.

It's available in chrome or matte

iz

black for $7.85 at most auio parts
stores or from the manufacturer: Rock-
ford Enterprises Inc., 10399 Northland
Dr.. Rockford. Mich. 49341 —HRobert
Lamm

Extendo-Tube lifts oll filler hole up to where
you can reach It on many engines.

Guard for restraints

Child restraint devices are required in
41 states. While they do an excellent
job of protecting children in a crash,
they can also do a job on your uphol-
stry. Tubular metal legs leave lasting
impressions, and kids seem to eat (and
leave behind) the d st things.
Seatsaver is a rubberized mat thar fits
under almost any restraint seat and
protects upholstry from wear, tear and
gooey spills. Available
from auto parts and
department stores,
it's about $12. It's
made by Prince
Lionheart, 2301
Cape Cod
Way, Santa
Ana, Calif.
92703.
—W.H.

A.C.-D.C. converter

It's easy to power portable TVs and
other d.c. appliances from your car's
cigarette lighter by using this convert-
er. The unit has three voltage settings.
12. 9 and B volts, with power outputs of

Switchable converter has &-ft. cord and a
feur-pin power plug to fit most

3 amps, 900 ma. and 600 ma., respec-
tively. You can find the converter at
electronic and audio outlets such as
Radic Shack. The list price is $12.99.
The unit is made by A.G. Busch & Co,
Inc., B0B0 Morthwest Highway, Chica-
go. Il. 60631.—Cliff Gromer
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Ajr in a bottle can destroy a developer
or other darkroom chemicals. Inflating
a small balloon inside the bottle dis-
places air (the plastic straw lets the air
escape] and allows you to seal the con-
tainer,—Louis Hochman

A print timer is easier to see and set if
you mount it at an angle on a simple
box. about six inches high. next to the
enlarger post— Hobert Hertzberg

Neat notches

There's only one correct orientation to
insert a slide, Find it easily by clamping
slides and filing a notch in the upper
right corners.—Bob Brightman |
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The tool that changed the
nailing habits of the
DIY world!

o - a staple

~ " wherever you'd
oo drive a nail!
Faster...Easier...Better!

Today, millions of do-it-yourselfers ik sell are reaching for a staple guninstead of a
hammer whenever there is a fastening job to be done around the house! Why? Because
one SCHUIEEZE shoots a strong-holding pronge e in the exact spot desired in
less than 1/10th the time it takes to drive a naill And easy one-hand operation always
leaves your other hand free to hold material for a faster, neater, more professional job!

In the world of staple guns, the Arrow T-50 Staple Gun is truly an Amarican quality tradition.
It's ther staple gun with a proven reputation for long life | rugged durability and dependable
trouble-free performance, A reputation that is recognized and respecied the world over by
do-ii-yoursalfers as well as professionals.
Use Only Genuime Arrow T-50 Stapies for Jam-Prool Perfarmance, Accep! No Sobshilles.
Made in America to the Highest Standards of Quality & Excellence.
Availzble ot all leading Hardware, Home Center & Discount Depariment Stores Everywhers.




JOHN GAYNOR

CLINIC

HOMEOWNERS"

Moisture, mold and mildew

Of all the varied problems that our
readers have encountered over the
years, by far the vast majority have
dealt with moisture., mold. mildew,
condensation and a lack of a vapor bar-
rier. This month my column is devoted
to these problems and some of their
solutions.

The drawings and dew point {tem-
perature at which dew stars to form or
vapor to condense into liquid) chart
help explain when and why condensa-
tion occurs and moisture problems
develop. They appear in an excellent
pamphlet, Controiling Moisture In The
Home To Prevent Exterior Paint Fail-
ures And Heat Loss, written by James
Sainsbury, Manager-Product Planning
for Glidden Coatings and Resins. This
booklet covers so much on the subject,
that it should be on every homeown-
er's library shelf,

You can request it by writing directly
to: Public Relations. Glidden Coatings
and Resins. Div. of SCM Corp.. 925
Euclid Ave., Cleveland, Ohio, 44115,

WITHOUT A EI‘I’H A
DEW POINT CHART g || e S
5 ROOM 70°F. 25°F.,
(Outside Temperature At 25° F.) 79% R :
SIDMNG
Room Room Relative Dew Paint [SHEHWNG«\ \
Temperature  Humidity (%)  Temperature (F |
T0°F. 79 63 ‘A
68 59 B
57 54 ]
g :g MOISTURE 4
29 36 d!
19 26
9 11 i
75° F 79 68 DRYWALL ﬂu
68 64 swo LA
i; g SPACE ——
38 47 DEW POINT
o % ihe
9 15 CONDENSATION
FORMS
In winter, temperatures outside the home are below the dew paint of the alr Inside. Uniess
a vapor h:“ﬂﬁhmﬂmnma;:rﬂltmm.ﬁwm hftl,ﬂt:rm%ll mlgraﬂ"
through the drywall or , across the Insulation and through or example,
the outside is 25° F., and the inside air temperature is 70" F. at 29% humidity. a

usually on the

surface within the wall will be at or below the dew point [36° F.|. Moisture will condense—
sheathing—causing It and the siding to become saturated. Molsture cannot
pass through a vapor barrier [above, right).

Molding in new home
We are having a problem with mold
growing throughout our new home
during the winter. The house is brick
and the walls are insulated well. includ-
ing the windows. We have ceiling fans
in every room. We've kept the thermo-
stat at 68° F. How can we prevent the
maold from retuming. especially in clos-
ets?—Lionel Laurent. Hammond, La.

Lionel, you must introduce drier air
into your house, as it’s so well insulated
and draft-free. "Muggy Inside"” (Home-
owners' Clinic. page 46, Oct. "81) and
“House Too Vapor Tight?"" ( Homeown-
ers’ Clinic. page 32, Sept. '78) mention
several methods of eliminating your
problem. A “Service Tip" (Homeown-
ers” Clinic, page 24. June '82) mentions
a heat exchanger that deals only with
adding fresh outside air that has been
tempered to the same temperature of
the moist air that it exhausts (de-
pending upon heating or cooling sea-
son). It's called E-Z Vent by Des
Champs Laboratories Inc., Box 440,
East Hanover, N.J. 07936.

You should first make certain that

34

you are doing all you can toward elim-
inating the moisture. Some excellent.
free pamphlets, Moisture Problem, and
Mildew Message, are published by
Cooperative Extension Service, Univer-
sity of Georgia College of Agriculture.
101 Court Square, Decatur, Ga..
30030. If you can’t get them from your
local county extension agent, send to
the University of Georgia.

Insulation prompts peeling
During the energy crunch. we had
extra insulation blown in our exterior
walls. It was a foam type that hardens.
After about a year, the paint started 1o
peel on the inside of our exterior walls.
50 we know it's from the insulation, Is
there a paint I can use or a barrier to
put on the wall before | paint, to pre-
vert this from happening?—Mrs.
Charles Plummer, Calena, Ohio,
Before you insulated your house, the
wiarm. maoist air from the house passed
through your walls, because the space
between the walls was warm due to
heat loss, When you added insulation,

the back {or ingjde} of the exterior wall,
the sheathing. became cold. When the
warm moist air contacts the cold
sheathing, the vapor condenses in the
wall cavity

You have plaster walls, which usual-
ly cannot be painted successfully when
wel. Wash your walls down first with a
solution of water (1 quart), household
ammonia (1 cup). and a wetting deter-
gent such as Pine-Sol (% cup), Follow
washing with clear water and let dry.

Reduce the house humidity to help
dry the walls by using exhaust fans ar
dehumidifiers. opening windows on
dry days and reducing room tempera-
ture. When the walls are dry, feather
edges of remaining paint. Then use a
paint formulated as a vapor barrier,
such as Glidden's Insul-Aid, P

Do you have a howna-mainieanance or repair prmblem®
Send it vo Homeowners' Clinie, Popular Mechanics,
224 West 57th S, New York, NY. 10019, Letters
cannot be answered indhnidually, but problems of
wide fmrerest will be discussed in the column. For
more home-repair and maintenance help. ger FM's
Home Care Guide, §4.95 postpaid Send your order(s)
to Populer Mecharucs, Box 1014, Radio Cily Statson,
New York, NY 10101
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NTS Home Training...KEEPING PACE
WITH TOMORROW STECHNUL[IGY

NTS invites you to explore the 3. NTS/HEATH TV RECEIVER. This advanced
Wﬂrld ﬂf tEGhnﬂlﬂgV Wlth thESE "Z Chassis'' is a "Smart Set” with capabilities

o . beyond anything previously available. It opens a
training programs in many new era in Video set design. Has Quartz Control-
: £ -n¥. edTuning, 178 Channel Capacity, Remote Ant-
fields. CDUFISES include state-of enna Switch Accessory for Cable, Video, Games,

the-art equipment, and lesson-  and more. Course covers servicing, trouble-

texts tu make vt}ur hands_nn shooting, Digital and Analog Circuits.
training exciting and dnwn_tn_ 4, AUTO MECHANICS is a technical field which

i requires an increasing knowledge of electrical
earth practlcal. systems and test equipment. NTS offers three

_ programs with a new selection of tool and test
1. HERO 1. This remarkable computer-controlled o4\, ments. Learn engine diagnosis, motor over-

robot is included in two courses. Learn Robotic haul, transmissions, Diesel engines and more.

¢ ical, i d
Fundamentals, Electrical, Pneumatic an 5. AIR CONDITIONING. REFRIGERATION,

Hydraulic power as well as Servomechanisms, ; _
Speech Synthesis, and Robotic Programming. SOLAR HEATING. Equip yourself for opportuni-
ties in this essential industry. Learn servicing of

Hero 1 is complete with arm, gripper, and Speech pr ] : ; ;

Synthesis Board. Courses also cover fundamentals commercial, industrial, and residential heating

of Micro-processor Control, Robotic Programming, 8nd cooling equipment. Course includes Hermetic
Unit Analyzer, Leak Detector, other valuable

and Interfacing. it e vkt st i
2. NTS/HEATH HN8SA MICROCOMPUTER, _O'° andtestinsiruments.

offered in basic and advanced courses, is a state-of- 6. HOME APPLIANCES. Courses cover mainte-
the-art unit with Floppy Disc Drive, 48K Memory  Nance and repair of washers, ranges, dryers, and
on Board, and other oliistanding features. Courses ©ther large and small appliances. Training equip-
teach troubleshooting skills, understanding of ment includes NTS Circuit Trainer, plus a
micro-processors, digital systems, and a brief Multimeter and hand tools.

introduction to programming.

5 - -----q

NATIONAL TECHNICAL SCHOOLS Dapt. 301-024
4000 South Figueroa Street, Los Angeles, CA 90037

Please send FREE color catalog on course checked balow:;

Use the mail-in card or fill out and mail the coupon. Indicale
the figid of your chaice. {One, only please.) FREE full color
catalog will be seni lo you by return mail.

[ Robotics 0O Computer Electronics
NO OBLIGATION NO SALESMAN WILL CALL O Digital Electronics O Videa Technology
O Auto Mechanics O Home Appliances

0O Air Conditioning ./ Solar Heating

NATIONAL

-

Karme Aga
TECHNICAL i _
SCHOOLS i S—
TECHNICAL TRADE TRAINING SINCE 1305 g Sme o —
Resident and Home-Study Schools : O Check if interested in G.1. information.

4000 So. Figueroa St., Los Angeles, CA 90037 :'Dﬂhack ifinterested ONLY in classroom training in Los Angeles
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“l PAY ONLY 12¢ A BOTTLE FOR
GREAT EUROPEAN BEER — WHY NOT YOU?”

Hello. My name is Bud Weckesser, President of
Bierhaus International, Inc. in Erie, Pennsylvania.

As you know, the Europeans make greal beer.
Light lagers, amber patsners, and superb dark beer,

The only trouble is that they cost an arm and a
leg. Develop a taste for a good German beer, for ex-
ample, and you'll end up paying $15.00 to $20.00
a case. Maybe more.

Mow there is a way that you can enjoy great Euro-
pean of American style beer for less . . . much less.
In fact, for as little as $2.50 per case.

Let me explain .

While | was on a Dishing trip in Ireland i 1978
one of my Irsh Triends offered me a glass of hght
lager. It was Tantastic beer . . . crystal clear with a
thick creamy head rising half an inch above the rim
of the glass.

After trying several varicties of his pilsner and ale,
| was absolutely Mabbergasted. 1"d never Lasted beer
this good. It was lar superior 10 any commercial
American beer 1"d ever tried.

“‘What kind of beer is this?"" 1 asked.
“It's my own,” he replied.

I accompanied him back to his house. There he
showed me his 7% gallon professional Mini-brewery.
The brewing formula he used was the same one used
by commercial breweries in Germany. Pure barley,
imported hops and 2 special European yeast culture.
It was hamds down the smoothest beer 1'd ever tasted.

I was so impressed that | obrained a few of his
special brewing kits 1o give my friends back home.
They enjoyed them so much that they 1old their
friends. And within six months, we were getting calls
from people all over the United States want'mg 4}
order kifs.

Today we offer the same kits throughout the L5
and Canada . , . and only with the following absolite
guaranice:

If you don’t agree this is the best beer &
you've ever tasted in your life, I'll buy X

the kit back.

What's more I'll pay the return 3
¢ postage and, I'll send you an extra §
% 55.00 for your time and trouble. No §
¥ conditions. No excuses. ¥

YTHS VS. FACTS

Let me separate some myths lrom actual facs:

QUESTION — **| remember my Dad used to make
“‘home brew'” years ago. It was flat and cloudy ™

FACT — Old fashioned *“home brew'" was lousy.
No argument. But we're nol 1alking about oid
lashioned horme brew, The Bierhaus Mini-brewery
is TOTALLY different. It contains a professional
brewer's fermentation tank . . . the finest hops in
the workd, imponied from Europe . . . 100%: PURE
barley mah, also Mrom Europe . ., and a superb lager
yeast imported from England. The entire brewing
process is anerobic . ., just like the best commer-
cial hreweries.

QUESTION — Is it easy 10 make?

FACT — Absohnely. Even a klutz can brew excellent
beer in just 27 minutes on a regular kitchen stove
IT you want 10 make 6-8B cases of 12 oz, bottbes, it
may take 4% minutes. Let it remain in the fermenter
for seven days, pour in bottles. Or keg it. You're
done,

* No more late night trips to the carry out.

*  No more lugging back empty beer cases in the
rrunk of your car.

* No more chemisiry set taste.

&  No more standing in line (o pay $10000-515 00
for a case of beer.

QUESTION — Don't the large commercial breweries
with all their expertise produce the best beer in the
world?

FACT — That's like saying because cellophane
wrapped pie in the supermarker is baked by a na-
tional bakery, it has 10 be berter than a homemade
apple pie fresh from the oven.

IF wou use our Mini-brewery and follow the instruc-
tions carefully, your beer will be better than com-
mercial beer. We absolutely guarantee i

Oine reason is that commercial breweries are allow-
ed to use up to 52 different artifical ingredienis |, . .
tannin, enzymes, plus & host of other chemicals 1o
prevent gushing and 1o stabilize foam . . . plus three
coal tar dyes for artificial color. And they don't even
have 1o list these ingredients on the label.

Our Mini-brewery uses NO ARTIFICIAL IN-
GREDIENTS OF ANY KIND. Absolutely none. As
a resuli, the beer has a fantastic pure taste. You have
e TRY IT TO BELIEVE IT.

QUESTION — Can | re-use the kit to make different
kinds of beer?

FACT — Yes, You can use your kit over and over
again for years. Here are just a few of the beers you
can make . . .

LIGHT PILSNER

Very similar to most Amencan premiwm beers, The
light 1aste of pure barley together with mild hops gives
this beer superb body without being filling. A great
beer Tor pariies.

BAVARIAN DARK LAGER

This nut brown lager has excepltional taste and
heartiness. Excellent with sandwiches or any late night
snack. Should be ordered with an extra packet of
Hallerauer hops. These traditional German hops are
grown in the Munich area and packaged for us in
nitrogen scaled pouches

Orginally brewed for the private clubs of Nornthern
England, this beer contains fewer calories and carbo-
hydrates than most commercial beers vet has a uni-
gue flavor and light amber color that make it popualar
in many parts of Europe. The ingredienis
we supply include the original Yorkshire barley malt
and English hops neoessary 10 recreage the tree British
Mavor,

ENGLISH PALE ALE

Mot 1o be indulged in lightly, this exquisite pub
favorite was orginally brewed in Newcastle, England.
It has a distinctive crystal clear copper color and a
poiency variable from 7% -10% alcohol by volume.
You should age it 6-7 weeks belore drinking.

DANISH LIGHT

Ome of the most popular choices for brewing
because of its similarity to some of the premium
Canadian lagers. The alcoholic content is similar o
LLS. beer but, like all of our products, contains ab-
solutely no artificial ingredients or additives. Light-
Iy hopped with & very clean smooth taste. Serve about
40°-44° fahrenheit.

ENGLISH/IRISH STOUT

If you've ever enjoyed a real Stout in a pub, you
owe it 1o yourself 1o brew several cases for special
occasions, We include true dark malt — not the ar-
tifically colored kind. These original ingredients let
vou brew an actual British S1out which vou'll be
proud 1o serve your most discerning guest.

Very similar to Pilsner Light, bur slightly stronger.
Dutch Pilsner has a distinct amber color and special
vibrant effervescence.

WHERE DO | GET SUPPLIES
ONCE | GET THE KIT?

Just call us 1o reorder ingredients. 'We stock hun-
dreds of different items . . . mali, hops, and yeast
of all kinds. Remember, vou can use vour Mini-
brewery over and over again lor vears. Federal law
albows you to brew up 200 gallons a year. No Federal
license is required. Mo taxes either.

Your new Bicrhaus Mini-brewery contains an FDA
foodgrade 7% gallon fermentation tank, hir lock,
bottle caps, and gnough ingredients 1o make your
first tegt brewing of approximately 214 cases. The
ingredients will be for a standard lager beer so you
can compare it Lo your favorite American commer-

© $5.00 FREE

Our guarantee is simple.

Order the kit and make the beer. Serve it 1o vour
family and friends and ask them 1o compare it 1o
their favorite beer. You do the same. If everyvone

doesn't it's better — far better than commer-
cial beer mply retorn the kit. 'l pay the return
postage. And 1°ll send vou a check Tor your full pur-

chase price of $39.95, And I'll send you an EXTRA
£5.00 for your time and trouble — total $44.95,
What's more, I'll send your refund within three work-
ing days from the time | receive the returned kit.

If I'm wrong, yvou just made 55,00,

But, what if 1'm right?

FOR EXTRA FAST SERVICE, call us at
B14/833-7747 and order your Mini-brewery with

MasterCard or VISA. Please call weskdays between
B30 AM. and 5:00 P.M. Eastern time.

Or send your check or money order for $39.95 or
MasterCard/VISA number and expiration date 1o:
Mini-brewery, Bierhaus International, Inc. Dept. 65
3721 West 12th Screet, Erie, PA 16505, Canadian
residents add $6.00. You pay UPS charges upon
delivery, Pennsylvania residents please enclose 6%
siles rax.

£ 1983 Bierhaws International



Tufoil

Makes 0il Alone Ohsolete!

A Revolution in Engine Lubrication

TUFOILE, the super lubricant concentrate, introduces a new and highly
advanced standard in engine lubrication. A technological breakthrough,
TUFOIL® (pronounced tough-oil) is the only patented* and proven successful
combination of oil and microminiature particles of PTFE. Commonly known as
Teflon® or Fluon® PTFE is the slipperiest substance known.

Just a few ounces of TUFOIL® added to your favorite motor oil is better at
reducing wear, increasing power, improving fuel economy and enhancing
overall performance than any engine lubricant you can buy. Much better!

Satisfaction Guaranteed or Your Money Back

At a manufacturers suggested list price of $12.95, a little TUFOIL® goes a long
way and pays for itself many times over.

Used as directed, with TUFOIL® your car will run better and /ast longer on less
fuel!

Next time you change your oil, really change it! Add TUFOIL:

Users everywhere praise TUFOIL — you will, too!
“In our real wiorld experience with two different LeCars, TUFOIL works. It didn't clogihe aif filter, didn't leak out all the
gaskets and didn't thin out at high speeds. It stayed in dispersion and cuf the fuel bill 10 percent”

FOPULAR MECHANICS MAGAZINE, JANUARY 1982

"When first heard of TUFOIL | was skeptical. So many products promise much more than they deliver. However, atter
running my own tests and analyzing them myself, | was surprised at the results. TUFCHL does ali it promises!”
Robert Pappin, 1982 NAPA /NIASE MECHANIC OF THE YEAR

“With 3200 miles on the odometdr since TUFOIL was added, the average fuel economy increase has been 21.65percent.”
(FF-ROAD MAGAZINE

“We used TUFOIL on four vehicles in extreme cold weather. All four vehicles started very quickly. In addition, we
experienced gas savings of 7-X5% using TUFDL”
Col. AF Cugno, STATE MAINTENANCE OFFICER. MASSACHUSSETTS ARMY NATIONAL GLARD

“Our dynamometer tests on a 427 Ford racing engine indicated a 17% horsepower increase after the TUFOIL
application.” Andy Rutherford, Owner, STAYWELL OYNQ-TUNE

"Lubrication engineer Franklin Reick succeeded where everyone else had failed ... DuPont conceded that TUFDIL was
in fact entirely ditferant from the harartul kinds of oil additives they had publicly condemned ... The bottom line is 1)
you shouldn't use shade-tree Teflonfipil concoctions, 2 TUFOIL is a unique, different, but safe kind of Teflonfoil
additive.” T MOTOR AGE MAGAZINE, APRIL, 1982

Please allow 3 weeks for delivery.
Please ship

Ideal for standard transmissions
and difterentials toal

for ENGINES

» Better Mileage
- Batter Performance
«Easier Starting
+ Increased

Engine Life
= Fewer Oil Changes
* Reduced Ohl

Consumphion

BEI M

Get new Tufoil” at a special price of only $9.99 per 8 oz. boltle {shipping included in Continential
United States.) Call 1-800-222-8011 lor easy ordering through your MasterCard or Visa. In
Massachuselts call (617) 877-3060. Or just complete the coupon below and forward with payment.

botties of Tuloll™ at the special price of $8.99 per 8 oz. bottle. (Mass. residents
&dd 5% sales lax). Case and gallon quantities available on reguest.

Enclosed is my: O Check for § OMoney order lor §
Charge to my O Master Card O Visa  Amount §

Tufoll* One of 2 Complete Line of

Revolutionary Lubricants For Every AbcountiNe. Expiration date

Consumer and Industrial Meed.

Tefbon is Reg. TM of DuPont Name

Please send more Information. My Sell-addressed stamped envelope is enclosed.
M TECHMOLOGY, INC. 770 Water Streel (Rear), Framingham, MA 01701

Fluon is Reg. TM of IC1 Americas, Inc

TUFOIL is Reg. TM of Flupramics Inc
*U.5. Patents No. 3.003 656 4 127 401 & 4.224.173

v Address
City Stale

Other U.5. and International Patenis Pending o e o o - - - === = i R i i i e i o Wt W o i e

Zip



30 Ways To
Help You Qualify

For A Job That Pays More Money!

FREE CAREER FACTS ABOUT DIPLOMAS AND ASSOCIATE DEGREES

CAREER DIPLOMA
Microcomputer Aepair

Send for free facts and color brochure to find out what career training in the
field of your choice might do for you—no obligation to buy anything now orever.
Mow at home in your spare time, you can train for a money-making career...even get a 2
year degree if you wanl. .. to help you get a better job. Find out everything you need to know
about any one of these 30 career programs—with no obligation to bay anything, now or
ever, and no salesman will call. Just check the one program that interests you most. You will
receive free facts, color brochure and information on employment opportunities in the field
you choose. Mail coupon today and see how easy it is to train at home for a great new career

or advancement on your present joh,

Open Book Exams... Adult Training

Your diploma or 2 year Associale degree is given
to vou for what you learn—not what you memo-
rize. We gend lessons and traming material 1o
your home. You decide when you are ready to
take each "Open Book™ exam. Then mail it o
your instructor. Graded papers are returned to
you with comments when needed to tell vou how
to correct your wrong answers. “Open Book™
exams have proven so successful for adults, they
are now used in many colleges. Our graduates tefl
us they like our method of independent study
because it's so convenienl and easy to do. You
choose your own study hours in the privacy of
your own home. You move ahead one step at a
time, as fast or as slow as you wanl. And every
Diploma or Associate Degree is fully accredited.

An Ideal Way to Learn
You waste no time traveling to and from class,
And you never have to miss a paycheck. Skilled
imstructors are ready to help you at any time.
You get the same high-quality training that
IC5 has been known for since 1890, the same
kind of training program that's offered by giant
companies to their employees. .. corporations like
Union Carbide, International Paper, Bethlehem
Steel, United States Steel, etc. And note that if

you wish, IC5 will keep your employer informed
of your progess if you feel it can help you toward a
better job, or an increase in salary

Mo one can promise success but if you want
more securily, more day-to-day satisfaction and
more of a fulure, send for free facts and the color
brochure of your choice. There is no obligation
and no salesman will call.

Could a Career Diploma Help You
Earn $25,000 to $100,000 More in
Your Lifetime?

Compare vour present salary with the amount af
money you could be making in any one of the
careers listed here. Electricians average §11.25
an hour, auto mechanics over $8 00 an hour. And
it's not only the money, but the fun of working in a
1ob you like.

Could a 2 Year Associate Degree Be
Worth Thousands of Dollars to You?
A two-year degree that gives you an Associale in
Specialized Business or in Specialized Technal-
ogy cou'd make a giant difference in your lifelime
earnings compared to the average earnings of a
high school graduate. Check the degree or career
course you are most interesied in and mail the
postage-paid reply card today!

CAREER DIPLOMA
Elecirician

Accredited Member 620 1CATION .
Home Study Council NO i -
e

POSTAGE-
PAID REPLY
CARD FOR
FREE FACTS

Morth American and Inlernalional Correspandence Schools

Depa. PBSIL4
Scramion. Fennsylvania 10315




In 1568 RotorWay Aircraft

sports car!

HROUGH!

pduced a helicopter
unlike any the world had ever seen. It was the first
generation of PERSONALLY AFFORDABLE heli-
copters designed specifically with the PRIVATE IN-
DIVIDUAL in mind. After 17 years, the FOURTH
generation of this new breed has arrived! THE ROTOR-
WaY EXEC! THE BREAKTHROUGH in personal
transportation. STILL the world's ONLY personally
affordable helicopter at less than the cost of a luxury

Let's compare the Exec with the most "technolo-
gically advanced” sports cars on the road. Take the
new Corvetie, Ferrari, Porsche, Maserati or Lambor-
gini. It seems like the manufacturers of these and all
other cars for that matter, have just discovered some-
thing called “aerodynamics.” It's the new wave in the
auto industry. We've been pulting real aerodynamics

to the test for 17 years.

The Exec's power plant (which we manufacture
ourselves fraom the crankshaft up) weighs in at 175 lbs.
wi:ﬁ horsepower output of 145. A power to weight
ratio of 1.2 Ibs. per horsepower. Nothing in the auto-
motive field comes close. The Exec’s fully loaded
weight (with pilat, passenger and fuel) is 1285 |bs.
The empty weight of the above mentioned sports cars
are at least twice that. The Exec's components are no
more camplicated than those of the high tech sports

Helicopter Tidblts

Where can | land and lake o7

1. Yourlandang pagd can D asphai,
pavement, Qrass of &y Noredusty
typi of Ared. It should be S0-B0 foat
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walls or 3ok type of lencing

2 You need a choar unobsirucied cor-
ndor for approach and departure o
and fnom your landing spof. Mo
wires of lall obstrctions

. Youcan'| iy over gensaly popu-
|xbed areas and land in city stroets
or shopgenf center parking lots
¥ou can Inliow a median strig down
i freeway or & Cana! bank, elc
through & populatad iocalon {at
the proper altitude, of coursa)

Te hnd owl how
easily you can be-
come a part of this
Bieaklhraugh A
perional Eranspor-
tallon, order  our
baautiluliy ilfus-
trated information

ge. You'll recele our exciting Tudl
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&l cffer and & separata
nure that doubles as a

sguE wail postes

ORDER YOUR PACKAGE
TODAY!

PERSONAL TRANSPORTATION

cars. Maintaining the Exec i8 no more difficult, and it
certainly isn't any more expensive because we teach
you how to fly and maintain it yourseif!

Those in the auto industry boast of aerodynamics,
performance tuned wide track suspensions, electronic
cross fire fuel injection, liguid crystal displays, lateral
acceleration readings, front to rear weight ratios,

tainless steel headers and the list goes on andon...

ust one guestion?...What good does all this "ad-
vanced engineering” do for you when the spead limit
i5 55 and you're stuck on a crowded freeway anywa

You want to talk performance? They think it's 0
in 6.8 seconds. How about 0-130 feet straight up!...in
6.8%...Now that's performance!

**From your garage to your destination, the Exec
cruises comforiably at 90 mph and burns only 8 gal-
lons of UNLEADED auto fuel per hour doing itt No
traffic, no red lights, no speading tickets. Just quiet,
direct transportation from point A to point B in a frac-
tion of the time. Three dimeansional mobility for the
same price of primitive two dimensional travel,

You've always known it was just a matter of time
before some kind of flying machine replaced the
automobile altogether, Of course, this machine would
have to be capable of vertical landing and take off, be
gasy to maintain, cost effective and reliable. Well, it's
no longer a matter of time, it's a matter of choice!
True, our helicopter may not be for everyone, and it
may not be able to' go everywhere a car does, but at
least now yvou have an alternative,

Mo matter how you look at it, a car is only an interim
step on man's-evolutionary path to independence
from gravity. That's all it ever will be,

If you really want to know where the future in par-
sonal transportation is heading, look upl.. Look up
to the RotorWay Exec, the revolutionary BREAK-
THROUGH in personal transportation! Send for our
information packet today!

We're RotorWay Aircraft...
People Dedicated to Affordable Flying

P RotorWay

“Rate of chimb 12080 FPM
““Hehcopter Tidbis “Whare Can | Land and Take ONT

Friday, 2/3/84. T p.m. ai the Amfac Hotel, 2810 Yale Bivd . 5 E

Albuquerque! Acticn packed sighl'sound helicopter show
Albuguergue

Credit card customers, to order package, Call Toll Fres Now.

LIS, BOD-B24-78AE, operator 165
Alaska and Hawan, BO0-824-T819, aperator 169

Charge 1o Mastercard, Visa, Am. Ex. No
Segnature e Exp. Date _
Send me all the information on how | can altord my own Rolorway helicopler.
0 EXEC and SCORPMOMN information $15.00 {§35 00 overseas)
O EXEC only §12.00 (825 D0 owerseas)
MAME —
BUS DCCL A
ADDAESS
(HER

P RotorWay o002,
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NEIL SHAPIRO

PM ELECTRONICS
NMONITOR

Through rain, snow—and static

Like the weather. it used 10 be that
everyone complained about the mail
service, but 1t seemed beyvond the
reach of ordinary mortals w change.
However, with the advent of comput-
ers equipped with modems (telephone
interfaces) the concept of electronic
mail seems ready to become a true
mass market commodity

MCI Mail. a new telecommunications
system from MCI {a long distance alter-
native w AT&T), now promises (o
bring electronic mail within everyone’s
reach. On the receiving end, even peo-
ple without computers will be able to
derive benefit from this new service.

Like many other telecommunications
services, the MCI Mail can be accessed
by any office or personal computer sys-

tem which has a modem. Then the mail
is sent electronically via the phone lines
to the MCI main computer system. If
the addressees have their own comput-
er system. all they need do is to check
their electronic “'mailbox."

The difference comes in when the
addressee does not have a computer.
The message still gets through reliably,
according to MCL

Messages are then routed to an MCl
postal center in the recipient’s city, or
nearby. The electronic mail is laser-
printed, even duplicating a company’s
logo and stationery. The printed ver-
sion can be delivered within four hours
of the electronic version being sent—at
least in the “'major metropolitan cit-
les."

The new MCI Mail also offers over-
night and "MCI Letter’’ services, The
overnight service promises next-day
delivery via courier in 20,000 cities in
the continental United States. The MCI
Letter is sent electronically to an MCI
postal center in the city to which it is
addressed, and then converted to ordi-
nary, local U.5. mail.

Charges are based on the service per
document rather than on the time
spent connected to the system. Instant
or computer-to-computer is $1 per
message. Four-hour delivery is $25 per
letter, while overnight will cost $6 and
an MCI Letter is $2.

As this is one of the first major
attempts by an existing telephone-ori-
ented firm to get into telecommunica-
tions. we think it will be quite interest-
ing to see if MCI Mail succeeds.

Very smart cables

If you have a computer system. you are
probably ready to have a fit whenever
someone refers to the RS-232C "'stan-
dards.”

While many computers, printers,
modems and other assorted peripher-
als are wired so as (o connect with RS-
232C cables, just wait until you try
using that “standard.”

Often, an instruction manual will say
something like. "If you have the Rev. B
model then connect pins 7 and 8. if the
Rev. A you will have to swap pins 5, 6
and 21." Or. often. the standard cable
just won't work and good luck in find-
ing out why.

One of the handiest devices that
we've seen is the Smart Cable from 10
Technologies (Bellevue, Wash.). It is
capable of connecting just about any-
thing two anything in the RS-232C
warld.

At one end of the cable there is a
connector which has two slide switches
and five LEDS. By using the switches
and LEDs. it takes less than a minute 1o
automatically configure the cable to
your equipment's often mysterious
needs.

At about $150 1t 15 expensive. But. if
you can use it for more than one
peripheral, it may be a good buy. It cer-
tainly beats soldering all those little
pins.

48

Does it all
The Anova Electronics “"Master Sys-
tern” (pictured) is a wvery complete
security systern—and it's also a tele-
phone center. and a light- and appli-
ance-control center,

The wireless alarm system can call
the police (or any other numbers) on
the built-in phone/speakerphone/dialer

combo while the appliance-control cen-
ter is still doing the laundry.
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All these oils would love to say theygive
you the best engine protection.
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Surprised? You f

shouldn't be. If
you're using an
ordinary oil, how
can you expect to
get anything
more than ordinary
engine protection?
Ordinary oils
just can't give
you the extraor-
dinary protection
Mobil 1* synthetic
oil was designed
to give you.
Mobil 1 gives
you better lubri-
cation than or-
dinary oils, helps
protect your en-
gine better from
friction and wear
and also helps it
stay cleaner,
run smoother
and last longer.
And as incred-
ible as it may
sound, Mobil 1
can even protect
your engine up
to 500° F above
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" and way down
to 35° F below.
Besides pro-
tecting your en-
gine a lot better,
" Mobil 1 also
& protects it a lot
* longer. Because

. ;’ it's the oil that

can take you
i 25,000 miles or
. One year (which-
. ever comes
© first) between
oil changes?
If protecting
your engine is
. important to you,
change to Mobil 1.
. Youcan't get
better engine
protection.
. And nobody can
* change that.
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Mohil k1. The official
oil of the 1984 Winter
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Buy 5 quarts of Mobil 1 in the new easy-pour resealable plastic container during February,
and get a $3.00 rebate coupon.




THE NEW LEMON LAWS
Do THEY wonl( New laws in 19 sta

promise a fair shake for new

BY ED FALES; lllustration by Howard Lewis

hen Anthony Conti's dealer in Connecticut
couldn't fix his Lincoln Continental, he
sued—under old credit laws that say any

_

‘M H H L/ “appliance” must work. Sure enough, he got his mon-

; ! ] FL T ey back. But it took seven years.

4 ! iy . & When Prof. Henry Adelman's feet got wet in his

¥ ! oL new ‘82 VW Quantum, his dealer couldn't find the

; E i | | 1 trouble (open boltholes that let the rain in). Adelman,
i ! Bl AN however, didn't sue. He waved a copy of California’s
: J bn | R} brand new "lemon law.” He got his money back in

' % ! } { 100 days.

i ‘_ ! q & When Chester Sobolewski's new Ford wouldn't

8 : N back up, his dealer couldn’t cure it. Chet didn't sue,

8t either. He knew his rights under Connecticut's new
' lemon law: (1) a new car or (2] his money back. He got
the new car—in seven days.
Like a series of blasts, an
astonishing eruption of
fierce state lemon laws—
19 were passed in 17
months—has shaken
the auto industry.
Lemon laws are af-
fecting owner-

(Flease turn
to page 52)
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| found a way to

D T:,

SELL

MAKE FU

LT

IE INCOME!

“I worked on an oil drilling erew out west. We drilled 11

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

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

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

"Sound like the impossible dream? Well, I had seen a Pace
Products story about 8 man who earned $4,154 .65 on just one
Seamless Spray order. And he didn't have to invest a penny. 1
sent for the free information. Believe me, when | received
their literature and saw how easy their field-tested sales kit
made everything—I knew it could all be more than just a
dream. | decided to become a Pace distributor. And it was the
best decision I ever made,

YOU NEED ABSOLUTELY NO EXPERIENCE

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

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

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

earned $7,700 from

my first Pace order...plus financial
security in my own business.

1st person story by Tedd Mainwaring

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

"Quite frankly, my first prospect didn't buy. But I made a
call for a school building with a roof the size of a football field.
They called it the "Bucket Leaker,"” because every time it
rained they had to put out buckets—in classrooms, hallways,
even the cafeleria—to catch the water. 1 got the job and
made §7,700 on it.

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

in the ad [ read.” . .

MAIL COUPON TODAY FOR
FREE FACTS—NO OBLIGATION

Would you like to earn big money, starting out in your
spare time, like Tedd Mainwaring? Would you like the free-
dom and independence of your own business? [t can be yours.
Let us mail you the facts. Simply send in the coupon below
and we'll rush you all the details. There's no obligation. No
salesman will eall.

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

This 18 your once-in-a-lifetime opportunity. Get all the
facts. Study them in the privacy of your own home and then
decide for yourself. But don’t delay. Mail the coupon now,

] Pece Products Inc., Dept. PM-284 ]
Cuality Plaza 112th & Collége Blvd. l
0. Box " erian arK, Ks.
B ro 10925, Overland Park, Ks. 56210
I WITHOUT OBLIGATION send free material that tells how l
l I can have my own Pace business. No salesman will call. .
PLEASE PRINT
(] li
Name ————
(] [
l Address .
] [
I City .
I State Zip ‘l



LEMON LAWS
{Continued from page 50)

service manager relationships wherev-
er they're in effect, from Oregon to
Florida.

Although they vary, in general, they
provide thalt any car under warranty
that a dealer can't fix in four tries (Flor-
ida, Wyoming and Massachusetts say
three) is a lemon. U.S. law says warran-
teed repairs must be made. But the
lemon laws now add that if repairs are
not made, you're entitled to & new car.
Or you can get your money back. But
your problem must be genuine—must
involve 8 major problem that affects
your car’s value or use.

In some states your claim must be
made in the first 18 months, in others
within 24. New York allows four years,
Some give no time limit. The cure is the

factory's responsibility.

Buyers get more respect

All this is a drastic attempt—some
say too drastic (and needless}—to
soothe the angry owner who feels shaf-
ted. As written, the new laws are sup-
posed to protect new-car owners. In
fact, legislators say, there's a trickle-
down effect. Even old-car owners say
they're getting more respect from car
dealers.

What really shook the industry is the
dismaying enthusiasm with which 19
legislatures rushed to act. In some
states, the vote was overwhelming. In
New York's huge legislative body it was
unbelievable: 201 to 3. All this has put
backbone in owners who used to feel
intimidated by some service managers.
“l didn't get a new car," says one own-
er.” (Few really do.) “But | did feel
stronger at the service door."

Under lemon laws, settlements are
free. The factory or dealer must do as
ordered by a remarkable crop of gquasi-
judicial auto dispute juries that have
sprung up from coast to coast.

Are the laws working?

How are the lemon laws really work-
ing? Even the first—Connecticut's—is
only 17 months old. Some were born
only weeks ago. So in most states, actu-
al cases are few. But in Connecticut,
Rep. John Woodcock, who fathered the
law, estimates that in the first 17
months alone, 40 owners were either
awarded new cars or refunds. “"And in
most cases,” says Woodcock, who has
become the nation's lemon law guru,
“they got new cars.”

Here's a small, early sampling of 13
cases in Connecticut. Minnesota and
California:

B Got a new car: 1.

B Secretly settled, possibly with a new
car: 1.

B Got money back: 3.

52

What is a lemon?

The new laws in most states say a
lemon is a car with a substantial defect
that the dealer fails to fix in three to four
iries. The defect must affect the value,
use or safely of a car. Most laws also
say a car mus! have been laid up for a
total of 30 days. (Massachusetts and
Florida say 15, Nebraska says 40.) Min-
nesola's tough law ciles any car that
has 1o be fixed just once for steering or
brakes. Kentucky, although not consid-
ered slrictly a lemon law state, has a
law that involves any car with serious
mechanical problems, even if not on

warranty.
How old can a lemon be?

Most states say a car must still be on
warranty, or, if warranty mileage has
run out, no older than a year. New York
strelches the limit to two years or
18,000 miles, and even lets the law be
invoked if the owner warned the car-
maker during the warranty perod of
troubles that might grow worse.

Are motorcyles covered?

Lawyers are still interpreling the laws
in different ways. Center for Auto Safety
attorneys say motorcycles appear to be
covered in all lemon law states except
California, Delaware, llinois, Minneso-
ta, New Hampshire, New Jersey and
MNew York.

Are pickups covered?

Yes, In all states but Delaware. Most
laws say pickups must be bought for
persenal, nol commercial, use to be
covered.

How much of a refund can an owner

Minnesota lets the carmaker deduct

Questions You Might Ask

10 cents a mile for past use (or a small
percentage of the car's cost). New York
aliows a deduction for mileage over
12,000. Florida allows carmakers 20
cents a mile. Otherwise, you get what
you paid for the car if you win.
Dmﬂwuwgathuﬁ:m prep
and other

Several states, In-:luding Massachu-
setts and Florida, say refunds must
include collateral items like sales tax,
license fee, finance costs, and (in Flori-
da) undercoating, towing, car-rental
and dealer-prep charges.

Do lemon laws give free repairs?

They do not address this. U.S. law,
however, says a manufacturer musi
stand behind his repair wamanties.
Lemon laws indirectly encourage deal-
ers or carmakers to complete any enti-
tled warranty repairs. And an owner
who appeals to Autocap or some of the
faclory juries may get good-will bill
adjustments if there has been mistreal-
ment.

Can a lemon be resold by the factory
or a dealer?

In Minnesata, no lemon with defec-
tive brakes or steering can ever be
rasold. In some siates, the carmaker
must give any buyer a note saying that
the car had been a lemon (In some
states, “an incurable lemon”).

Are noncritical items like defective
radios or upholstery covered?

Mol by lemon laws. Autocap and
some auto juries will consider such
items, however.

It you lose a lemon law claim, can
you still go to court?

Yes.

B Got troublesome problems fixed at
last: 1.

B Owners lost their appeals, got no
benefits, are “‘disappointed with the
lemon law™: 2,

B Cases pending: 5.

How appeals juries work

Many of these new juries—there are
now at least 300—sprang up while
lawmakers were busy drafting lemon
laws. The most interesting, Autocap
({Automotive Consumer Action Pro-
gram), suddenly has 15,000 dealer-
sponsors who pay to run its 41 appeals
panels. The others were created by the
manufacturers, UU.5. and foreign, partly
in self-defense, but partly in an honest
try at winning back your loyalty.

Most lemon laws require that, before
you can claim a refund or new car, you
must go before an appeals jury that
mesats dispute-settlement standards es-
tablished by the Federal Trade Com-
mission. According to John Woodcock's
staff, Ford and Chrysler juries do. Some

Autocaps do, others are working to-
ward it. The Better Business Bureau
(BBB) is trying to find out whether it
qualifies.

Here's what to do if you appeal:

1. Make one last try to settle the
problem with the dealer, zone office, or
factory. Local dealers have phone num-
bers of the zone office and factory.

2. If this won't get results, phone or
write your appropriate jury (see list at
the end of the story). Gather every
scrap of evidence—bills, invoices, work
orders, memaos, dates. In Texas, you're
required to appeal any dispute first to
the State Motor Vehicle Commission.

Usually, the jury's staff will call the
dealer or factory and try to coax a set-
tlement. If this fails, most invite you to
sit around their table, informally, with
you and your dealer both talling your
story. Some investigate very thorough-
ly. You may have to bring your car and
they may test it.

You may get a decision in days, or

{Plsase turn to page 54)
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LEMON LAWS
(Continuved from page 52)

even hours, and it binds the manufac-
turer and/or dealer. By contract, he
must do what the jury says—unless, of
course, you lose.

You don't usually need a lawyer. In
fact, as this is written, BBB juries won't
admit them. You can appeal to such
juries in any state, whether it has lam-
on laws or not. Some juries have award-
ed new cars or refunds in states that
have no such laws.

Who are the jurors? Mainly, they're
unpaid volunteers, often leading citi-
Zzens whno give time as a public service.
Often, they're merchants, independent
mechanics, editors, housewives, teach-
ers, ministers, lawyers. Some boards,
like Autocap, have dealer members.
But for every dealer, there's a consum-

&r rep sitting opposite.

Most juries are fair

Are their decisions fair? There are
gripes, but many juries seem surpris-
ingly fair. Says Gerald Murphy, head of
Autocap’'s Washington, D.C., jury of-
fice: “'Funny thing, our dealar members
are usually tougher on dealers, and our
consumer reps are usually tougher on
car owners!”

For U.5. and foreign-car owners in
general, there are now 41 dealer-estab-

Where To Call
If You Have
A

Owmers' manuals, especially the recent
ones, often give phone numbers andfor
addresses of owner-assistance boards.
But first talk with your dealer, then the
carmalker's zons office, then the carmak-
er's headquarters. Some zone offices will
ralay your inguiry to the head office.

Autocap s listed in many big-city Yel-
low Pages. For phone numbers and
addresses in all states, contact NADA
Autocap Office, 8400 Westpark Dr.,
*Mclean, Va. 22102 (or call 703-821-
T144).

For GM cars, write GM Customer Ser-
vica, GM Building, 3044 West Grand
Bivd., Detroit, Mich. 48202, or phone
313-556-2204.

Better Business Bureaus sppear in city
Yellow Pages. For a full list, with phones,
write to Councll of Better Business
Bureaus, Wilson Blvd., Arlington, Va.
22209, or call B0OO-228-6505.

Fard Consumer Appeals Boards: From
most places, dial BO0-241-8450.

Chrysisr Customer Satisfaction
Boards won't take calls. Contact them by
mail. Address for your area is in owners’
manuals (look under “Service Assis-
tance” ). Or ask dealer or zone office for a
list of boards. Detruit Custormer Rels-
tions address is Box 1718, Detreit,
Mich., 45288. Phone 313-856-5970,
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lished Autocap panels coast to coast.
Many have 10-member juries and
they’ll consider reasonable disputes
about anything from a 18984 AMC to a
Rolls-Royce that's gone 150,000 miles.
Half the jurors are consumer reps, half
are dealers.

For Ford-Lincoln-Mercury owners, a
new network of over 30 Consumer
Appeals Boards (CABs) will hear any
honest product or service disputa. no
matter how old your car. In fact, Ford's
Mike Davis says: ""'We find most com-
plaints are on out-of-warranty cars.”
CABs have five voting members (three
consumer reps, one Ford, one Lincoln-
Mercury dealer).

In its first five years, CABs have had
42,000 inguiries and accepted 10,000
cases for investigation. Ford says more
than two in five get a better break on
appeal. A few new cars have besn giv-
en, there have bean some refunds, and
some major parts like transmissions or
engines have been replaced. Only 43
owners went to court.

Reviewing warranty repairs

For Chrysler-Dodge-Plymouth own-
ers, at least 52 Chrysler Customer Sat-
isfaction Boards (CSBs) review only
sarvice-related disputes over warranty
repairs. They won't handle disputes
over alleged design defects or out-of-
warranty cars.

CS5Bs have five members: a consum-
er rep, a public rep (who could be a
public official), a technician certified by
the National Institute for Automotive
Sarvice Excellence (N1IASE), a Chrysler
rep and a Dodge or Chrysler-Plymouth
dealer.

Chrysler's routine is more stringent
than some. Your appeal is all handled in
writing. You do not appear. If your car
must ba tested, you get a free loaner.
CS5B decisions bind Chrysler or the
dealer.

Keeping customers happy

Belisve it or not, GM is getting tips
from IBM, AT&T and even McDonald's
on good ways to keep customers happy.
GM began testing a Customer Assis-
tance Program in 1978 and now pays
the Council of Better Business Bureaus
to administer the mediation of disputes
in its 140 Bureaus. GM doesn’t discuss
details, but according to one report,
each Bureau gets $15 to mediate a dis-
pute or, if that fails, $35 for binding
arbitration. GM calls mediation “an
informal process of re-establishing
communication betwean both parties.”
Arbitration binds GM but not the own-
er, if he doesn't like the decision. BEB
will look at GM cars up to five years old,
with no mileage limitation.

First, as noted, an owner must try to
settle with (1) his dealer, or (2) GM's
zone office or (3) by contacting GM

Customer Service (see Where To Call If
You Have A Dispute on this page).

If all this fails, BBB sends you a list of
five names of possible jurors, with a
biography on each. You score your praf-
erences 1 to 5. 50 does the factory. The
highest scorer becomes your jury.
Some states require a panel of threas.

According to CBBB, of 26,300 ap-
peals in eight months last year, 17,000
were settled by mediation and 1,800 by
arbitration. Some 7,500 are still pend-
img.

Auto age limit

For VW, Datsun-Nissan and Porsche-
Audi owners, BBB arbitrates as it doas
for GM, except that cars can be no more
than three years old.

For Jaguar, Rover and Triumph own-
ars, the procedure is the same as above,
but cars must still be on warranty.

Disputes in some states are resolved
by the attorney general, secretary of
state or the motor wvehicle commission.
These have clout because they enforce
commercial laws and license dealers
and manufacturers.

Even if you lose a jury decision, you
can still hire lawyers and sue, and
whatever any auto-dispute jury has
ruled now becomes legal evidence for
or against you. But suing is expensive,
can take months or years, and may cost
more than your car is worth. Some suits
fall under the Magnuson-Moss faderal
warranty act of 1875, which says man-
ufscturers must stand behind their
warranties.

Lemon law results

In Washington, D.C., an industry-
advisory group cites a survey which
shows that owners who get good treat-
ment tell eight friends. Those who get
bad treatment tell 16. With manufac-
turers and dealers more responsive
than ever to consumer complaints, per-
haps we'll sea the day when lemon
laws are no longer needed. ™

Lemon Law Tally
M There were 18 states with lemon
laws as this report was drafted. The Con-
whm!-ﬁtrhw'mn.c.
Delaware,

B A federal lemon lew has been pro-
posed in Congress.
8 These 18 sates have considered, or
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If our battery can -
make this Bulldog bark,
we can make your Bronco buck.

Interstate Battery. No matter what you want to start we've got a dependable, hot-firin', heavy-
duty battery that'll get you crankin’ in even the worst temperatures. And if you need service
anywhere, we have over 94,000 dealers all across America to help you.

Whether you want an auto, truck, farm, boat or motorcycle battery, get the best battery going

by seeing your Interstate Battery dealer...there's one near you.
\‘ INTERSTATE

Interstate Battery System of America, Inc., Dallas, Texas 75243 BATTERIES



NEW
“NOW

On-the-wall shower tower

The Swan Corp. has a simple way to remodel a shower-
less bath into a modern shower/bath combination. The
Shower Tower mounts directly to the shower wall, elim-
inating costly in-wall plumbing and wall repairs

The preplumbed fiberglass unit comes complete with a
single lever blender valve, connection points for water
hookup, control knob, tub faucet and either a standard or
handheld shower head. Easy-to-install mounting brackets
are included so that you can attach the plumbing tree to

the wall.

The Shower Tower costs 150 for the standard shower:
head and $175 for the handheld model. which is shown

here,

For more information, you should contact the Swan
Corp., Dept. PM, 408 Olive 5t.. 5t. Louis, Mo. 63102,

Catalytic converter

Catalytic combustion, the latest tech-
nology in wood-buming. is now avail-
able to anyone with an airtight stave,
thanks to the Mu-Tec Catalytic Retrofit
converter ($129.95),

According to tHe manufacturer, the
Mu-Tec converter can turn your airtight
wood stove into a cleaner burning unit
with a higher heating efficiency. Smoke
that would normally pass out the chim-
ney to form creosote and pollutants is
catalytically transformed into heat that
you can use in your home.

The Nu-Tec converter mounts incon-
spicuously on the flue and can be
installed in less than 30 minutes using
standard hand tools. according to the
maker. The entire cast-iron unit, includ-
ing the catalytic converter, is covered
by a limited five-year warranty. For
further details, contact Nu-Tec Inc.,
Box 908, East Greenwich. R.1. 02818
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The hand-cranked ScrewBall drill
($16.99) features a keyless metal chuck
and four self-comtained bits: ¥5e-, Y-
%52- and ¥e-in. dia. For details. contact
ScrewBall, Div. of Fiskars Corp.. 1450
Spencer Rd., Newton, Kan. 67114

Emergency switch

The 911 Locator ($24.95) is an elec-
tronic switch that causes a light to blink
rapidly. This enables palice to find your
house quickly after you phone in an
emergency. It's made by Slater Electric
Inc., 45 Sea Clff
fAve, Glen Cove,
N.Y. 11542

Knock on fiberglass?

The Fiber-Classic exterior door shown
here has realistic wood-like panels
made of fiberglass. Panel faces are lam-
inated to hardwood stiles and rails, so
you can plane and sand to fit existing
jambs. An insulating core of polyure-
thane foam results in a R-value of 10.
Most wood doors have an R-value of
2.7.

The Fiber-Classic is guaranteed for
five years against warping and split-
ting. Doors are available in 32- and 36-
in. widths ($200 and $250) or as a pre-
hung unit ($250 and $325). For details.
contact Therma-Tru, 2806 North Reyn-
olds Rd.. Toledo, Ohio 43615. ™
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Wealthy Man

Wants to Give You His Wealth

Secret Before It’s Too Late!

[ear Friend,

My name is John Wright. Mot too long ago | was
Mac broke. | was §30, in debt, The bank repos-
sessed my car because | couldn't keep up with the
payvments. And one day the landlord gave me an evic-
tion motice because | hadn't paid the rent for three
months. 50 we had 10 move out, My family and |
sl at my cousin’s place for the rest of that month
before | could manage to get another apartment. That
was very embarrassing.

Things have changed now. | own four homes in
southern California, The one I'm living in now is
worth more than hall' & million dollars, | own several
ears, among them 4 brand new Mercedes and a brand
new Cadillac. And as of now, | have $178,000 cash in
certificate of depasits in just one of my bank accounis
in Beverly Hills.

1'm mot really (rying 1o impress you with my wealth.
All I'mi trving 1o do here is 1o prove o vou thal if i
wasn't because of thal money secret | was lucky
encugh 1o find that day, [ stll would have been poor
or may be even bankrupt. It was only through this
amazing money secret that | could pull mysell out of
detn and become wealthy, Who knows whar would
have happened 1o my family and me.

Knowing abowl this secret changed my life com-
pletely. It brought me wealth, happiness, and most im-
poranl of all peace of mind. This secrel will change
your life, too! It will give you everything you need and
will splve all your money problems, OF course vou
don’t have o take my word for it. You can iy it for
voursell, To see that vou tey this secret, 1'm willing to
give you 32000 in cash. (I'm giving my address ai the
botiom of this page.) | figure, if | spend $20.00, | ger
your attention. And you will prove il to voursell that
this amazing money secrel will work for you, 100!

You prabably are asking yoursell, why is he sharing
his secrel with me? My response is, "“why noi"*. First,
I*ve already made enough money 1o retire for the rest
of my life. Second, my secret v o unigue that we
won't be competing with cach other. Third, nothing is
maore satisfying 10 me than sharing my secret only with
those who realize a golden opporiunity and ge1 on it
quickly.

This secret is incredibly simple. Anyone can use it,
You can get siaried with peactically no money a1 all
and the risk is almost rero. You don’t need special
training or even & high school education. i doesn't
matter how young or old you are and it will work for
you a1 home or even while you are on vacation.

Let me tedl vou more aboui this fascinating money

mtaking secrei:
FAST MONEY

With this secret the money can roll in Tast. In wme
cases you may be able 1o cash in lierally overnight. 17
you can lollow simple instructions you can get sarmed
m a single afternoon and it is possible 10 have spend-
able money in your hands the very next moming. In
fact, this jusi might be the fastest fegal way to make
money that has ever been invenied!

ALMOST NO-RISK
This s a wery sale way 1o get exira cash. I is prac-
tically risk free. It s pot a dangerous gamble.
Everything vou do has alreads been tesied and you can
get started lor less money than mos people spend for
A night on the own.

“WORK™ AT HOME

One of the nicest things about this whole idea is that
you can do it at home in your spare fime. You don't
need equipment or an office. i doesn’t matier where
woui live aither. You can use ihis secrei to make money
if you live in a big city or on a farm or anywhere in be-
tween, A husband and wife team from Mew York used
my secrel, worked a1 home in (heir spare time, and
made $45,000 in ane pear,

SIMPLE

This secret is simple. It would be hard 1o make a

mistake if you tried. You don't necd a college degree
or even a high school education. All vou need is a lintke
common sense and the ability 1o follow simple, easy.
siep-by-step instructions. | personally know a man
from Mew England who used ihis secres and made 52
million in jusr 3 vears.

AGE DOESN'T MATTER

You can use this secret to make money no matter
how old or how young you may be. There is no
physical labor involved and everyihing is so easy it can
be done whether you're a teenager or 90 years old. |
know ane waman who is over 65 and is making alf the
mmoney she needs with this secre.

NO PERSONAL SELLING

When you use this secret 1o make money you never
have 1o ey 1o convinee anvbody of anything. This has
nothing to do with door-to-door selling, telephone
solicitation, real edate or anything chse that involves
personal contact.

LEGAL AND HONEST

Everything about this idea is perfectly legal and
honest. You will be proud of what you are doing and
vou will be providing a very valuable service.

NO LONG HOURS

It will only 1ake you iwo hours (o learn how 10 use
this secret. Afier that evervthing is almos: automatic.
After you get staned vou can probably do everything
that is mecessary in three hours per week,

| know you are skeptical. That simply shows your
good business sense, Well, here is prool from people
wha have put this amaring scrél into use and have
gotien all the money they ever desired. Their names
are nol mentioned here in order (o protect their
privacy but | have full information and the actual
proaf of their success in my office.

PROOF
= A woman from Oregon started out by using my
secret method n s smplest Torm. She later

reported that it had brought her 514,000 in cash.

A man lrom Rhode [sland applied my secret and

wilh the help of his Tamily, made over 540,000 in o

Jarar 0 his spare time.

A man from California, who was broke at the time,

tried my secret and made 5147000,

Cin the basis of my secret, a husband and wife team

from Virginia grossed over $100,000 cazh in sleven

monihs

= A man from California made over $265,000 in ane
wear, with this incredible secret.

® | talked 1o a man from Ohio. who now lives in Sama
Monica, CA, He said: “"Thank you for sharing vour
seeret. . with this amazing., yet simple secrer. |
received S220,000 ia just fwo monarhs”’

As you can tell by now | have come across
something pretty good. | believe | have discovered the
sweelest il le money-making secret vou could ever im-
agine. Remember — | guaraniee i,

Most of the time, it takes big money 1o make
maoney. This is an exception. With this secret you can
starl in your spare time with almosi nothing. Bul of
course, you don't have to stari small or stay small.
You can go as fast and as far as you wish. The size of
your profits is 1otally up 1o you. | can't guaraniee how
much you will make with this secret but | can tell you
this — so far this amaring money producing secret
makes the profits from most other ideas look like
penrts!

Mow @t lasi, I've compleiely explained ihis
remiarkable secret in a specinl money making plan. |
call it **The Roval Road 1o Riches™. Some call it a
miracle. You'll probably call 6 *“The Secrsi of
Riches"', You will learn everyihing you need (o know
sep-hy-step, 50 You 100 can pul this amazing money

making secrel (o work for you and make all the money
vou need.

To prove that this secred will salve all your money
problems, 1'm nol even asking you 1o send me money.
Instead, posadate vour check for a month and hall
Tom today., Obviously it is not aciually money
hecause it is not negotiable for 45 days. You can easily
slop payment on it any Lime you want. | can'l cash
your check Tor 48 days beflore | know for sure that you
are completely satisfied with my manerial.

IMAGINE HOW YOUR WHOLE LIFE
WILL CHANGE IF YOU USE THIS
SECRET TO GET ALL THE MONEY
YOU NEED!

You won't have (o worry aboul bills,

You will be master of your own time and fate and
nobody can boss you around

You will have more time (o spend with your loved
ones and vou will be able 1o take care of them in
CMmETECNCies,

You can have the house you want, Lhe car you want,
th vacalions you want,

& And most of all, you will finally have PEACE OF
MIND!

IT wou need {or just wanth more money. there are a
I of reasons why you should 1ake advamage of this
amaring secret. (And | can’t think of & singhe reason
why vou shouldn't). h will probably solve all your
money problems forever, In fact, 1 am =0 completely
convinced that my powerful secret works money
miracles, that I'm willing 1o give ¥ou the most unusual
puwarantee ever offered. That is, if it doesn’t solve all
your money problems, 'l relurm your original un-
cashed check, plus an extro fwenly dolfar cash bomus
just for doing me {and yourselT) the favor of giving the
secret an honest iry according 10 my simple instruc-

tioms.
$20.00 FREE!

There s no way you can lose. You either solve all
your money problems with this secret {in just 30 days)
ar vou get your money back plus 520000 in catk
FREE!

Do you realize what this means? You can pul my
smple sécrel inlo use. Be able 10 solve all your money
problems, And if for any reason whatsoever you are
nod 100% smisfied afier using the secret for 30 days.
vou may return my material. And then | will not only
retuin your original UNCASHED CHECK, but 1 will
aleo send you an exera SN0 cashiers check just Tor
giving 1he secrer an honest (ry according 1o the simiple
INALTLRCT IO,

I GUARANTEE IT! | have given reflerences, there-
fore, there is absolutely MO RISK ON YOUR PART.

To order, simply write your name and address on a
picce of paper. Enclose wour posidaied check of
maoney order for $12.9%5 and send it 1o

WRIGHT PUBLISHING COMPANY
Depl. 188

| Ocasn Park Bivd., Sults 3085
Santa Monlca, CA

Baut the supply of my material is limited. 50 send in
your order now while the supply lasts

IT wou wish to charge i 10 your Visa or MasierCard
— b sure o include your accouni number and expira-
tion date. That's all there is 10 . 1"l send vou my
material right away by return mail, along with our un-
conditional guaraniee.

REFERENUES:

We belong to Los Angeles Chamber of Com-
merce, located at 404 South Binel Sireer. Los
Angeles, California 90007

Our bank reference is: First Los Angeles Bank,
lLos Angeles, California S00&7,

1981 Wright Publishing Company



PW SOFTWARE

MONITOR

The game of Parthian Kings from Ava-
lon Hill is a unigue, new style of com-
puter game which should appeal to
anyone with a love for strategic design
and tactical maneuvering on the screen
of their favorte personal computer. For
one to four players, Parthian Kings is
not only an excellent game, but shows
how a designer can use a computer to
enhance a game beyond what a non-
computerized board game can offer.

When you boot the disk. rather than
getting right into the game, you must
first design your own army units and
even a battlefield map. Design of army
units is guided by a screenful of
choices: The computer helps you to cal-
culate all the interlocking variables of
choosing a unit's strength. movement
range and armor rating. The tempta-
tion is to design unbeatably powerful
units, but the game gets around that
nicely by assigning a monetary cost to
the formation of units: the better the
unit, the more money it will cost to
produce later in the game.

A Parthlan Kings battiefield features various
terrain features along with the silhouetted
Images of the opposing armies.

Then you can design a map. You can
place cities where you want them, and
arrange the terrain features (which
govern movement and certain combat
factors). Or. you can just use the includ-
ed map of Parthia from the disk.

The computer will play up to three
opponent kings. although we found the
speed of the program to be such that
having the computer play more than

Included map of Parthia can be used as a

or else the players can design
their own worlds to congquer,

two was very time-consuming. Each
king runs his own kingdom, setting tax
rates and forming armies and convoys
out of the type of units he has previous-
ly designed. Movement finng and
combat are all animated onscreen. [f
you're tired of reflex arcade action, a
game like this could be just what you're
locking for (now on the Apple I and on
other machines soon).—N.5.

Homework on Homeword

Who says a word processor has to be
difficult to use and learn?

Not the people at Sierra OnLing with
their new Homeword package. While it
would not be a good choice for writing
a novel, it's excellent for students and
home users.

Pictorial commands (called "icons'')
are shown at the bottom of each

I i B lS2 4y
.

“,h ber Fasctioned

3 GELSNON A
SR 4 bt B

Homeword program makes use of pictorial
“lcons™ at the bottom of the screen which
are chosen by the user to set commands.
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screen. These icons, which may be
chosen via the keyboard using the
retumn and arrow keys, substitute for
memorzing complex keyboard en-
tries,

You can edit text. format a printout,
even load and save documents to and
from disk by choosing an icon (al-
though there are optional keyboard
commands, too, for those who like
using them).

Text may be previewed on screen as
it will appear on paper. Even as you
type, a schematic-style look at the
printed version is always available.
Also, while editing, a constant readout
of available computer and disk memory
is displayed.

Homeword is currently available for
the Apple. Atari and [BM PCjr ma-
chines.—N.5.

A keystroke saver

If you're like me, you often edit on a
word processor a document which has
a number of recurring phrases or
words.

If you've typed something like ""XYZ
Corporation’”” a hundred times, just
think how great it would be if a single
swipe at a key could type the whole
title. Now, with Smartkey. you can do
just that.

But Smartkey isn't limited 1o just
turmning multiple keystroke textual
phrases into one-keystroke entries; it
can also be used as a sort of automatic
program customizer.

If you are using a program with com-
plex command sequences, you can
teach Smartkey that pressing D for
Delete really means to send the pro-
gram a control-k followed by an
escape-2 sequence, for example.

Once you run Smartkey at the begin-
ning of a computing session, it remains
in the computer memory and can be
called from just about any other pro-
gram. This means that you can de-
fine keys while you are doing other
tasks,

Smartkey is from Heritage Software
and is available for just about all com-
puters using the CP/M operating sys-
tem.—N. 5.
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PM Reproductions

Build
LINCOLN:S
Rocking Chair

Here are step-by-step instructions
for making a fine antique reproduction.

TEXT AND PHOTOS BY DAVE WARREN

In the early 1860s President Abraham
Lincoln purchased a cane rocking
chair for his home. According to local
historians, the small walnut rocker was
used by Mrs. Lincoln while sewing and
to rock the Lincoln babies to slesp.
Today, over 120 years later, the
beloved Lincoln rocker still graces the
sitting room of their Springfield, NI,
home. Now, by special permission of
the U.5. Department of the Interior, you
can build a reproduction of this lovely
rocking chair for your hame,

Begin by selecting clear, warp-frea
walnut boards that equal or surpass the
rough dimensions given in the
materials list. Since walnut is an expen-
sive wood, it's wise to shop around,
After checking with local lumberyards
and hardwood retailers, stop by a
wholesale hardwood distributor. Al-
though these firms don't sell retail, they
do occasionally sell ''shorts”—the cut-

off ends and rips from larger tim-

: . '.’é
iy et "

T T e

bers. Shons are perfectly good,
but too small for the wholesaler
to trade. If his selection of walnut
shorts meets your needs, it could
be a real savings.

First, surface-plane the boards
to their respective thicknesses.
Make cardboard templates for
the various chair parts (A-D, F
and I) according to the drawing.
Pencil the template shapes onto
the boards and cut out the chair
parts. Band saw all curved parts
including the compound curved
top rail. Note that the back posts
taper from 1% in. thick at the
seat to ¥ in. at the top.

The chair iz assembled with
martise and tenon joints. Cut the
maortises by first boring a series
of holes and then chisseling the
mortise square. Or, use a drill
press fitted with a mortising chis-
al. Cut the tenons by hand, with a
tenon saw, or on a table saw
using a tenoning attachment.
Also, bore holes into the front (1)
and back (C) posts to accept the
three dowels located under the
seat. Tum the walnut dowels on
a lathe, or check with woodwork-
ar supply houses for ready-
turned hardwood dowels. Note
that two dowels are %4s in. dia,
and the third dowel, which spans
the back posts, is % in. dia.

Next, rabbet the front and back
posts to accept the rockers. Care-
fully chisel a Ye-in.-deep * Y-in.-
wide rabbet in the top rail to pro-
vide a recess for the cane. This

{Please turn to page 62)

Follow our plans—Includi
step-by-step hand caning e

can make Mary Lincoin's
solic walnut rocking chailr.
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CHAIR CUTTING AND ASSEMBLY

» —

Uise a drum sander chucked In a drill press to
sand back posts smooth. If you are careful,
¥Ou can use a beit sander (nstead.

Clamp the two side ralis together. Use a
spokeshave to smooth the edges simulta-
neously. Remove all blade mariks.

Use a band 2w to cut curved top rall from a
1%-In.- thick walnut board. Feed workplece
slowty to avold breaking the blade.

Attach the cleats to the inside of the back
with 1Ve-ir. Na. 10 fi screws after bor-
the Yin.-dla. caning hales.

Screw the rocker to the front paost with two

1-in. No. 12 fh screws. Counterbons screw
holes to accept 'o-In.-dia. wood plugs.

CANING PROCEDURE

.

'Lf“‘*--:.w T"“:[-J 13

Soak the cane in water for 10 minutes, then
weave [t vertically starting at top left. Can-
Ing pegs hold the cane taut. Soak a second
strand while working the first,

&

Starting at the top left. string the second

strand horlzontally, crossing over the verti-
cal cane. You pull each run tight and
hoid It temporarily with a peg.

Cut out the curved back posts on the band

saw following the pattern shown on page
61. Use the cutoff waste for post cleats.

ROCKING CHAIR
{Continued from page 50)

must be cut by hand because of the
compound curve of the piece. Cut the
same size rabbet in the front, back and
bottom rails, but this time use a router
with a rabbeting cutter. Here, the rails
have only single curves.

Next, bore “-in.-dia. cane holes
through the rabbets in the four rail
pieces., Countersink the backside of
each hole. The cane is secured to the
back posts and side rails through cleats,
not rabbets. Band-saw the cleats to
match the shape of their respective
chair part. Then, bore Y-in.-dia. holes
for the cane before attaching the cleats
with 1%%-in. No. 10 fh screws. Space the
caning holes as shown in the drawing.

MNext, sand each chair part with
120-grit abrasive paper. Dry-assem-
ble the chair, making sure that all
joints fit properly. Now, glue and
clamp the chair's side assemblies.
After the glue dries, join the two side
assembliss with the horizontal chair
parts, Check carefully to be certain
that the chair is true and sguare, not
twisted. Finish-sand with 220-grit
abrasive paper. Finish the chair with a
French polish: 70-percent orange
shellac and 30-percent boiled linseed
pil. Rub on four coats of polish using
4/0 steal wool.

{Please tum to page &4)

MATERIALS LIST—LINCOLN ROCKER

Key Siwe and {user)

A Bie % 5* % 307" walnut (rocker)
1 % » 5%* X 14 %" walnut (top rail)
1% ® 5% ¥ 38" walnut (back post)
14 = 2* ® 15%%" walnut (botwom rail)
1% =% 1% = 15 %" walnus (back radi)
1 W% 3% ¥ 13" walnut (side rail)
1% ¥ 2 % 16 %" walwut {front mail)
Ba ® 16 %" walnut (stretchar)
3 ¥ 17 walnut (front post)

% 12" walnut (seat cleat)
* # 137 walnut (post cleat)

* 12" walnut dowel

SEErme-EOmEOnw
0 s D BRI R e e Bl B = B D
F
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Barbara
McClintock:

The world has
finally caught up
to her ideas.

hen 81-year-old Barbara McClin-

tock leamed from a radio broad-
cast that she had won the Nobel Prize
for Physiology or Medicine, she was at
a loss. "l knew | was going to be in for
something,” she says. "1 had to psych
myself up. | had to think of the signifi-
cance of it all; to react, | had to know
what approach | would take."

There were many approaches
McClintock could have taken. For one,
she might have been bitter. After all,
she was being honored for a discovery
she had made 30 years before, which
most mainstream geneticists had
promptly rejected—that genes are not
always locked into permanent positions
on a chromosome, that they can move,
causing variations and mutations in an
organism's offspring. Or she might have
been elated at being vindicated at last.
Or she might have taken the opportuni-
tv to berate scientists for their closed
minds.

Insiead, as she had all her life,
McClintock met the world graciously
but with reserve. She held a single
press conference and told journalists,
“The prize is such an extraordinary
honor. It might seem unfair, however,
o reward a person for having so much
pleasure over the years, asking the
maize plant to solve specific problems,
then watching its responses.” After-
ward, she turned on the heels of her
oxfords and retreated to the solitude of
her laboratory.

McClintock is only the third woman
ever to win an unshared Nobel, She
made her prizewinning discovery of
gene transposition while studying Indi-
an corn, a plant she began investigating
as an undergraduate at Comell and
continued probing for five decades.
"When you get to know the maize plant
well," she explains, "vou begin to know
what it can do for you and whal ques-
ticns yvou can ask.”

The more she studied, the more fas-
cinated she became. “Plants to most
pecple are just plastic organisms that
don't move or do anything,” she says.
“¥et they are so smart. They have to
combat their environment in the most
clever ways."”

McClintock says that when she first
realized in the late 1940s and early
19505 that variations in new plants
were being caused by the movement of
genes now known as “jumping genes,”
other geneticists thought she was crazy.
But she never doubted her findings.
“Anybody who had that evidence
thrown at them with such abandon
couldn't help but come to the conclu-

sions [ did. 1 just knew sooner or later
that it would all come out in the wash.”
Colleagues believe McClintock was
secretly wounded by the cool reception
her theories received, but she under-
stands the response: "It took long for
my concepls to be accepted, | think,
because nobody had the extraordinary
experience | had of attempting lo do
one kind of experiment with the maize
plant and carrying it through.” She also
acknowledges, “We had no understand-
ing of DNA to work with at the time.”
Nor did scientists have electron micro-
scopes or the concepts of microbiolo-
gy. Says McClintock, "We weren't
ready,”
According to her biography, A Feel-
ing for the Organism, by Evelyn Fox
Keller, even as a child, McClintock
“had a striking capacity for autonomy,
self-determination and total absorp-
tion.” Since college, she has devoted
her life single-mindedly to scientific
study, feeling little need for distractions
or interpersonal relationships. Even her
closest colleagues report that she's dif-
ficult to get to know. McClintock told
her biographer, "l could never under-
stand marriage. | never went through
the experience of requiring it."

uring the 1920s and "30s, McClin-

tock preferred to work alone and
rarely published her findings. Even 5o,
she gained a reputation. Al the age of
40, she was offered a job at the Camne-
gie Institute's Cold Spring Harbor Labo-
ratory on Long [sland, and she has
worked there ever since. “An oasis,”
she calls it. “If | had been at some oth-
er place, I'm sure [ would have been
fired for what | was doing.” She
stopped publishing altogether in the
1950s, she explains, because "l thought
nobody was reading it, and what's the
use of publishing? | was having loo
good a time doing the work."”

Finally, in the 1970s, geneticists re-
alized McClintock had been right all
along, and in 1981 the big awards be-
gan arriving—eight of them, including a
John D. and Catherine MacArthur Foun-
dation stipend of $60,000 annually for
five years. And now the Nobel prize.

In her ninth decade, Barbara
McClintock still spends her days work-
ing in her laboratory. Recently, she has
joined investigators in other areas of
science, primarily microbiology, help-
ing them to understand the maize
plant. “We have to find out a lot more
about the nature of the gene,” she says,
“what controls its action, what's behind
it. I think we have a long way to go.” =

PHOTOGRAPH BY MK KLEAVBERGPICTLIRE GROLUP
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Microbe extract
offs mosquitoes

can be downright disruptive. But silent produced by bacteria.

nights are now being made possible by ) Known as BTI, the toxin acts quick-
a surgical technique developed in Ja- { | ly. Entomologist Richard Garcia, of the
pan and recently introduced into this '

e

! | University of California, Berkeley, says

country.
Snoring is the noise made by air tur-
bulence wherever there is an obstruc-

that the chemical killed half of the test
population of one species of mosquito
within minutes and the rest in about an

Surgery stifles | =5
SONOrous snores \
hen the comical “ZZZZ" of car- \ I sraeli and American scientists have
toons becomes buzz-saw loud in — come up with a more effective mos-
real life, snoring ceases (o be a joke: It \/\ |‘ quito killer—a newly discovered toxin

/
/

tion in a person’s breathing passage- | howr,

way. According to F. Blair Simmons, - \ | Control in the field, says Garcia, is

professor of surgery at Stanford Univer- \\ | excellent, even when vegetation cover-

sity School of Medicine, loud snorers \ ing the water protects developing in-

are people whose soft palate (the back i— sects. And BT] shouldnt affect the mos-
roof of the mouth) relaxes too much quitoes’ natural enemies—a degree of

during sleep. The limp tissue, he says, can keep the soft palate |red) from selectivity unattainable with broad-
“acts like a ball valve in a police whis- ng. reducing ZZX's to zz2's. spectrum pesticides. ]
lle—it just Naps back and forth as a
person breathes.” A baby's personality and musical tastes

In the new procedure, excess palate | may be detectable It’s born. M l.lSll.‘al taste

tissue is removed surgically and the
rest is stretched to bridge the gap. The
operation has been successful 95 per-
cent of the time—either banishing snor-
ing entirely or dramatically decreasing
its volume.

A snorer is a candidate for the oper-
ation, says Simmons, if the snoring oc-
curs in every sleeping position, if it can
be heard at least one room away and if
the snorer's bed partner has moved to
another room. ]

Crop yields cut
by car exhaust

ach time you hop in the car fo go

to work or to the supermarket, you
put a small dent in the nation's wheat
harvest.

Tests under controlled conditions at
Comell show that ozone—created
largely by automobile exhaust—re-
duced the vield of certain strains of
wheat by up to 25 percent.

According to plant physiologist Rob-
ert Amundson, ozone shortens the
functional lifetime of the plants' leaves.
“It's a case of premature senescence,"”
he says. “The plants are aging faster
than normal.” [ ]

The average human Inhales over a
gallon of air a minute when resting.
During exercise that rate can be 30
times higher.

in the womb

lifford Olds placed headphones on

a pregnant mother's belly, and her
unborm baby listened to a waltz from
Gounod's Faust. The baby responded
immediately, says Olds, “as if it wanted
to get up and dance.”

Since then, British research psychol-
ogist Olds has introduced dozens of fe-
tuses o music's charms while monitor-
ing their hearibeats. In each instance,
the music altered the fetal heart rate.
The mother’s experience, meanwhile,
was irrelevant: Fetal hearts showed lit-
tle response when the headphones
were placed on the mother's ears rather
than on her belly,

Olds notes that different kinds of
music evoke different patterns of heart-
beat. And the same music quickens the
heart in some fetuses, slows il in oth-
ers.

Olds has even predicted a baby's
personality based on ils fetal response.
Each of a set of twins reacted different-
ly to the same song: One's heart beat

| faster, the other's slowed. Olds an-

nounced that they'd be fraternal—and
one would be an extrovert, the other an
introvert. Two years later, the twins'
mother said he'd been right. Other
mothers cite similar accuracy.

Since music also makes fetal hearts
beat more regularly, says Olds, “per-
haps at some point, music will be used
as a treatment for fetal distress"” when-
ever the heartbeal becomes dangerous-

by irregular. [ |
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A parrot
speaks its mind

arrots, rather than chimps or dol-

phins, may be the first animals o
hold meaningful conversations with hu-
mans—if the remarkable performance
of Alex, a red-tailed African gray at Pur-
due University, is any indication.

Ethologist Irene Pepperberg has,
over the pasl six years, taught Alex
what she calls "basic communication
skills." At last count, Alex could profi-
ciently identify, request or refuse more
than 50 objects using vocal labels. And
he can correctly identify new objects by
stringing together separate symbols al-
ready in his repertoire.

Pepperberg has achieved these re-
sults with what she refers to as a mod-
el-rival presentation. Two humans dem-
onstrate the type of interaction required
by performing in front of the parrol.
One person, acting as the “trainer,”
asks the second person to identify the
object, then hands it over if the answer
is comect,

Similar experiments carried out at
Harvard in the 1950s by psychologist
0. W. Mowrer failed. Why are Pepper-
berg’s a success? Because, she says,
she uses objects or toys of intrinsic in-
terest to the bird, and unlike Mowrer,
she doesn’t offer to reward Alex with
food for responding to nonfood ob-

jects. [

How fish ears
warn of pollution

fish's life story is etched into tiny

bones in its ears. The bones are
called otoliths, and they grow like tree
trunks, in concentric rings.

At least one of these microscopic
layers is added each day the fish
grows-—uip to six years in some spe-
cies. By matching records of weather
conditions with changes in the rings,
scientists can learn when the fish was
hatched, when it migrated, how it grew,
how the water lemperature varied from
day to day, and when and how the fish
changed its behavior.

"By examining the daily rings for dif-
ferences in thickness, density and
chemical composition,” says Edward
Brothers, a marine biologist at Comnell
University, “we can trace the origins of
fish stocks and determine, for example,

whether a group of salmon caught in a
particular area are from the same

A hl at Purdue s

sclentists with its verbal feats.

The ri
diary

In a fish’s ear bone are a dailly
environmental conditions.

stream. If so, we can decide whether
harvesting should be limited to prevent
serious depletion.”

Recently, ichthyologist F. Doug Mar-
tin and graduate student Timothy Mulli-
gan of the University of Maryland's
Chesapeake Biological Laboratory also
discovered that otoliths contain evi-
dence of pollution. The rings absorb
heavy metals, and their growth is affect-
ed by temperature changes in the sur-
rounding waters—sometimes a sign of
pollution. Martin and Mulligan have ob-
served a direct relationship between
copper, cadmium and zinc in the oto-
liths of white perch and the amount of
time the fish were exposed to water
containing these metals.

All in all, says Brothers, "otoliths
provide us with a powerful new tool for
understanding fish ecology.” .

Tracking
thieves with
microbes

bundle of traveler's checks disap-

pears from a bank, probably sto-
len by an insider. To catch such a thief,
police in Charlotte, North Carolina, may
soon employ telltale microbes.

How? A second set of traveler's
checks is sprayed with a harmless solu-
tion containing bacteria, then planted
in the bank. After these checks disap-
pear, papers handled by each employ-
ee are swabbed with Q-Tips, which are
then rubbed on culture dishes. Soon, a
black streak appears in one employee's
dish. Nabbed!

Microbiologist James Oliver, of the
University of North Carolina, Charlotte,
helped develop the microbe tag for
Charlotte's police crime lab. “We found
some rare, harmless microbes from
Germany. To make sure they were
harmless, we injected them into mice,
which were unaffected,” he says.

"We chose bacterial spores because
they are among the hardiest biological
forms in nature—they thrive regardless
of conditions.” Adds William Best, as-
sistant director of the crime lab, “With
microbes, the suspect doesn't suspect
he's a suspect.” The technique is now
being evaluated in the field. (]

Abe Lincoin’s lankiness may have
come from Marfan syndrome, a
hereditary connective-tissue disease.
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“Sleeping” sloth
plays possum

ou can't tell whether a three-toed

sloth is awake or asleep by watch-
ing it. Three scientists, observing sloths
in the wild, thought the animals slept
70 percent of the day. But when they
checked the animals’ brain waves, the
researchers found thal sometimes when
the sloths seem to be dozing, they're
actually wide awake—and sometimes
when they're up and moving, they are,
in fact, asleep,

Physiologist Sara Huggins, of the
University of Houston, and several Bra-
zilian colleagues report in Comparative
Biochemistry and Physiology that sloths
are truly asleep only 66 percent of the
day. The cause of the odd brain activity
is still unclear. (]

Tooth trouble

ard-playing athletes with impacted
wisdom teeth could be in for a
mouthful of trouble,

According to oral surgeon Alan
Schwimmer and co-workers at Beth [s-
rael Medical Center in New York City,
repaorting in the American Journal of
Sports Medicine, a contact-sport player
with an impacted wisdom tooth runs
more risk of having his lower jaw frac-
tured by a blow than one who has had
the extra tooth removed. Says Schwim-
mer, “The fact that the third molar is
there decreases the mass of bone.” As
a result, he explains, the area around
the embedded tooth is actually weaker
than the rest of the jawbone. However,
by removing the tooth, the area it occu-
pied will fill in with bone. a

A strand In the web of a golden
spider Is as strong as a steel wire of
the same thickness.

Sweden tracks
canine cancers

weden has the world’s most com-

plete registry of human cancer statis-
tics. Now they're starting a cancer regis-
try for dogs. According to the Stock-
holm daily Svenska Dagbladet, Sten-
Erik Olsson, at the Swedish Radiation
Safety Institute, has started the data
bank on a small scale but hopes to ex-
pand it soon.

The sl lm:ﬁ:lhh-n
ugg range sleeping

The lower Is more Hkely to break
|rmmmmmm*:m

when It's awake.

Dogs, he says, are of special interest
in cancer research because the differ-
ent breeds have unique biological char-
acteristics: “We have found that differ-
ent dogs tend to develop different kinds
of tumors. Large dogs, for example, are
much more likely to gel malignant
bone turmors: skin cancers seem (o
sirike boxers more than other breeds;
and shorthaired retrievers suffer from
various soft-lissue tumors.” -

Fever fighter

cientists have found a substance

that is thousands of times more ef-
fective at reducing fever than the same
amount of aspirin or Tylenol. And this
substance, called alpha-M5H, is pro-
duced naturally in the brain, so it
should have few side effects—unlike
the man-made medications.

Its fever-fighting potential, described
in Science, was discovered by research-
ers at the University of Texas Health
Sciences Center. James Lipton, a mem-
ber of the leam, says that during fever,
alpha-M5H builds up in an area of the
brain that controls body temperature.
There, it apparently sets a ceiling for
the fever. Adding more alpha-MSH, he
says, should make it possible to lower
that ceiling. =

Jupiter's magnetic fleld Is huge; it
would appear much larger than the
full moon If it were visible.

Ugliness linked
to delinquency

ome delinquents may act ugly be-

cause they are ugly. A study of ado-
lescent boys has found that those
whose appearance was judged “fair” or
“poor” behaved more antisocially than
those whose looks were rated by inter-
viewers as “excellent.”

Boys who have poor complexions,
little physical maturity or a weight prob-
lem, reports Emory University sociolo-
gist Robert Agnew, “are seen as more
aggressive and less intelligent. They are
liked less, and their work is more likely
to be judged as inferior. They are cut
off from society to a certain extent, 50
they have less to lose by indulging in
delinquency.” Agnew cautions that the
findings are preliminary. More re-
search—including a study of girls—is
needed, ]
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The computerized
creations of
Raymond

Kurzweil can talk,
listen and sing.

ithin two years, you'll be able to

buy a typewriter that takes dicta-
tion. Never mind that IBM and Bell
Labs say it can't be done in less than
five. Raymond Kurzweil promises it in
two.

A Kurzweil promise is worth listen-
ing to. He's the man who, in 1976, in-
troduced an optical scanner that can
read—aloud—any printed text, no mat-
ter what the typeface. li's been called
the greatest boon to the blind since
Braille. It can also reprint what it reads,
Kurzweil says IBM and Control Data
have been trying to duplicate his tech-
nology, but so far they haven't caught
up.
An accomplished pianist and the
son of a Bell Symphony Orchestra con-
ductor, Kurzweil also invented a unigue
music synthesizer that duplicates with
disturbing accuracy the sound not only
of a piano but of nearly every other
acoustical instrument. With it, a single
musician can "play"” several instru-
ments at once—and the synthesizer
can simultaneously notate every sound
played on it, of whatever speed or
rhythm.

Now Kurzweil is working on a
speech-recognition system that altaches
to a word processor and “understands”
10,000 words at the rate of 150 per min-
ute. He believes he's far ahead of the
compelition. His team, he explains, in-
cludes "experts in artificial intelligence,
pattern recognilion, speech science,
linguistics, psychoacoustics, informa-
tion theory, advanced computer archi-
tecture, VLSI [very large scale integrat-
ed| circuitry, signal processing and
human factors. IBM is big in informa-
tion theory, computer architecture and
VLS, but not in psychoacoustics or lin-
guistics. As an interdisciplinary team,
ours is unequaled.”

There are already speech-recogni-
tion systems on the market that under-
stand a few simple commands. Airport
baggage handlers use them to route
luggage; factory inspectors use them to
keep track of product defects. But these
systemns can generally recognize only
one word at a time. And their vocabu-
lary is at most several hundred words.

Kurzweil's project is far more com-
plex. It will incorporate two systems:
One will analyze sound; the other will
analyze grammar and syntax to distin-
guish between similar sounding words,
such as "ware" and “wear."

Kurzweil's biggest challenge is thal
no person pronounces a word exactly
the same way twice. But he has solved
problems like this before. For example,

to create his optical scanner, his team
had to identify shapes that were con-
stant in each letter through every type-
face. Now, Kurzweil explains, “we’re
trying to identify the characteristics of
pronunciation that don't change with
the speaker or between utterances.”
Such invariables are found more easily,
of course, in 26 letlers than in 10,000
English syllables, even if the principle
is the same, The system will be “speak-
er dependent”—trained to understand
only one voice, at least al first—and the
speaker will have to tell the machine
how to punctuate, He will also have to
pause very briefly between each word
when dictating. But Kurzweil is confi-
dent he'll have his typewriter to markel
long before his competitors will. He
predicts that his speech-recognition
unit will be contained in an 18-inch
cube and cost §5,000.

R aymond Kurzweil tumns 36 this
month. He has been working with
computers for 24 years. At 13, he de-
signed software for statistical analysis
that was distributed by IBM. At 16, he
won seven national awards—including
a first out of 60,000 entries at the Inter-
national Science Fair—for a computer
program that could compose music in
the style of Mozart. As a sophomore at
MIT, he developed a program that
matched students with appropriate col-
leges; he sold it a year later for
£100,000 plus rovalties.

In 1974, he founded Kurzweil Com-
puter Products, which developed the
reading machine. In 1980, he sold the
company to Xerox after an initial pay-
ment of $3.6 million. He continues with
the company as its pari-time chairman,
reportedly al a six-figure salary, In 1982,
he founded Kurzweil Music Systems (to
make the synthesizer) and Kurzweil
Speech Systems (to confront the chal-
lenges presented by the typewriter). He
is president of both,

Though proud of his accomplish-
ments, Kurzweil believes his future will
eclipse his past. " consider myself a)
an inventor and &) an entrepreneur,” he
says. “Each of these tends to develop
skills and get better with experience.
It's a matter of combining your knowl-
edge of the world with learning how to
put people together and systemns to-
gether, Inventions don't come 1o you,
bang, in the shower. They come from
analyzing needs, followed by years of
painstaking research.” The only differ-
ence is, Raymond Kurzweil seems lo
need fewer years per invention than ev-
erybody else. ]
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Two boats for
the price of one

ou can slap a powerful motor onto

a sailboat, but that doesn't make it
a speedboat; the shape of the hull pre-
vents efficient use of horsepower.

Al least, that used lo be frue. Now, a
British designer named lan Anderson
has invented a boat that does both jobs
well. His Multi-Role Cruising Boat, de-
scribed in the British journal New Sci-
entist, would seem at home in a James
Bond thriller: At the push of a button,
the sailboat's keel retracts into the hull,
streamlining it, Simultaneously, twin
wedge-shaped prolrusions emerge at
the rear of the boat's underside.

The sailboat is now a hydroplane.
As it accelerates, the bow lifts oul of
the water. Riding just on the wedges
and a small section of hull, the boat is
partially freed from the dragging effect
of contact with the water.

Anderson has proved the worth of
his design in test tanks and is now try-
irg to sell franchises to boat-building
companies. [ ]

X-ray gun works
on the spot

football player who crumples in

agony must now be taken away
for X-rays. Bul a portable X-ray gun that
instantly spots broken bones will soon
allow fallen athletes to be examined
right on the field.

Called a lixiscope (for low-intensity
X-ray imaging), the battery-powered
gun derives its sensitivity from a NASA
tool for photographing celestial bodies
that have low levels of radiation. A
bead of radicactive iodine in an at-
tached arm emits X-rays that, when the
trigger is pressed, pass through an ob-
ject—wrist, hand or knee, for exam-
ple—held in the gap between the io-
dine bead and the gun's barrel. The
rays are converted to visible light, in-
lensified thousands of times and
viewed on a small circular screen. In
current models, the image is upside
down and reversed. The radiation dose
is so slight that it would take three min.

The Glen Canyon Dam on the Colo-
rado River holds back silt as well as
water—%.5 million tons a day.

g —

utes of exposure for it to equal the radi-
ation in a standard chest X-ray.

The lixiscope’s use is by no means
limited to broken bones. Pediatric sur-
geon Sterling Blocker, of St. Louis Chil-
dren's Hospital, has used it experimen-
tally to check catheter position in
monkeys. In premature human babies,
these tubes are pushed into the lungs
to aid breathing; if wrongly placed, they
can be falal. These infants may under-
go 100 such checks in a month and a
half; but Blocker expects the lixiscope
exam, which is much faster than an X-
ray, to minimize their exposure to haz-
ardous radiation.

The lixiscope is also a useful securi-
ty device. Bristol Myers has used it to
monitor Excedrin capsules for contami-
nation, and several embassies use it to
detect mail bombs. [ ]

Plastic mirrors:
solar solution?

olar power systems have been born

and have died in droves over the
past decade. The cause of death is usu-
ally cost. Now, a team of engineers al
Denver's Solar Energy Research Insti-
tute is working on a scheme lo cut the
price in hallf,

The plan begins with the helio-
stats—the mirrars that reflect and con-
centrate the sun's rays onto steam-gen-
erating boilers, Instead of glass, says
group manager Lawrence Murphy, they
propose using heliostats, 10 meters in
diameter, made from a sheet of high-
strength plastic only a quarter of a mil-
limeter thick. The plastic is coated with
a reflective, metallic film and stretched
over a frame resembling a trampoline
turned on its side. Large arrays of these
reflectors could supply power to thou-
sands of consumers.

Unlike glass, plastic heliostats won'l
crack in harsh climates. And since they
will weigh less, they'll be cheaper to
make, ship and erect,

There are problems: Winds of only
20 miles per hour, for instance, push
the polymer out of shape, scattering its
focus, But when the problems are
solved, Murphy estimates this solar Sa-
ran Wrap will produce as much heat
per square meter as glass. ]

Aluminum Is so strong the type used
in airplane wings can support 90,000
pounds per square Inch.
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INNOVATIONS

Melting waste
with electricity

he Department of Energy (DOE) has

a new way to process radioactive
and toxic waste that has been buried in
the ground: Melt it and turn both the
waste and the surrounding soil into a
huge, glasslike block.

Four carbon electrodes are driven
into the ground, and each one is con-
necled to a power source. Then a
strong electric current is passed be-
tween the elecirodes through the soil.
Almost immediately the temperature of
the soil reaches a blistering 1,300 to
1,500 degrees Fahrenheit, and waste
rock and earth all begin to melt, Natu-
ral convection slowly distributes the
wasle evenly through the soup, and a
cover lraps escaping gases and draws
them into purifying equipment,

When the soup cools, it forms an in-
ert block resembling obsidian. Tests
have found the block to be more dura-
ble than granite or marble and as im-
pervious to leaching as laboratory
glass. The mass also shrinks as it
melts, and afier il cools, it can be cov-
ered with topsoil.

Experiments with pilot-scale equip-
ment produced blocks up to 20 tons.
This indicates that large-scale equip-
ment using 3,000 kilowatts of power for
17 days (similar to the electrical capac-
ity of a typical office building) would
produce cubes 20 feet per side, weigh-
ing 400 tons. Says research engineer
Craig Timmerman of the DOE's Pacific
Northwest Laboratory, which is operat-
ed by Battelle, "It appears that all or-
ganic matier is destroyed, and radioac-
tivity is chemically and physically
encapsulated.” He adds that the pro-
cess is “al least ten times” more eco-
nomical than excavation, transporta-
tion, processing and reburial. ]

Sonic alarms
lead to safety

hen a fire breaks out on a ship

and clogs corridors with smoke,
sailors can't always find their way to
safety, even with exit lights flashing. 5o
the Navy is testing a system of audible
pings designed to point the way out.

In the new system, speakers are

evenly spaced along a ship's comidors.
Each succeeding speaker pings at a
higher pitch than the one before, and
when there's a fire, they sound off in

Toxic waste Is burled and electrically
melted Into manageable glasslike blocks.

A serles of alarms that sound at ascend-
Ing pitches will help sallors escape fires.

W

sequence—like Mashing runway lights
at an airport. The system also uses
voice recordings that say, “Don't use
this ladder,” or “Turn left here,” to
keep sailors heading away from the
fire, not toward it.

Currently, the systemn is orchestrated
by crewmen flipping switches at a
ship's damage-control station. But the
Navy is also trying out automatic con-
trols so that humans won't have to
scout smoking infernos before exit
routes can be mapped out. Says
Charles Hall, a physicist at the Naval
Ship Research and Development Center
in Annapolis, who is testing the system,
“It has good potential for use in office
buildings and hotels as well.” Sailors
who have helped test the system unani-
mously approve. [

New buildings
stand up
to earthquakes

Mnst skyscrapers would topple dur-
ing earthquakes. 50 several uni-

versities are studying new proposals for
dampening an earthquake's wrenching
effects.

Among the proposals: cables along
the side of a building that could be
pulled taut in response to stress; or
bursts of air, as from a jet engine, thal
would exert a force along the side of a
building opposite the destructive
forces. Says Larry Soong, professor of
civil engineering at the State University
of New York, Buffalo, “ldeas such as
these will hopefully alleviate stresses in
the structure and mitigate damage."”

One mechanism is already in use
against high winds: New York's Citicorp
Building has a 400-ton block of con-
crete floating in cil on its sixty-third
floor. When winds blow strongly, ma-
chines push the block toward the wind
in an effort to offset any sway.

But Citicorp’s mechanism probably
wouldn't counteract the effects of an
earthquake. Says James Yao, professor
of civil engineering at Purdue Universi-
ty, "Our studies look toward the time
when we'll build taller buildings, much
more flexible than those of today.” m

When Iron rusts, energy Is released
as heat. Iif thousands of Iron fillngs
were packed Into a box, the heat
produced would be enough to set
the container on fire.

'“_—r_-nl
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EVERYDAY SCIENCE

What's the sense
of humor?

ven chimpanzees have a sense of

humor—sort of. According to psy-
chologist Harvey Mindess of Antioch
West College in Venice, California,
chimps that know sign language “do a
kind of slapstick, like urinating on the
trainer and then making the sign for
‘funny.’ " As for humans, humor seems
to have been part of civilization from its
roots. "Sequences painted five thou-
sand years ago in Egyptian tombs por-
tray a kind of slapstick humor,” says
Stanford University psychiatrist William
Fry, Ir.

But why did humor evolve? Paul
McGhee, associate professor of human
development at Texas Tech University
and author of Humor: fis Origins and
Development, says, "Humor is really a
predictable and inevitable manifesta-
tion of human development.” McGhee
feels that a sense of humor is an ex-
pression of our ability to think. In order
for something to strike us as funny, it
must be intellectually stimulating. “Kids
love riddles,” he says, “because they're
just tackling the challenge of words
with more than one meaning. Of
course, for adults, they are no longer
funny, By the same token, most adults
know that a pun isn’t really very funny.
Buit for the person who came up with
the pun, who went through the cogni-
tive process, it's much more humor-
ous,"”

Mindess, on the other hand, sees
humor as a "disinhibiting” agent. “It
frees us from controls and taboos im-
posed by society,” he points out. Be-
cause different taboos trouble different
people, no single joke produces liberai-
ing laughter in everyone. Mindess has
classified all jokes into 10 categories—
nonsense, philosophical, social satire,
ethnic, sexual, scatological, hostile, de-
grading to women, degrading to men
and sick.

One of Mindess's philosophical
jokes: A man falling off a cliff catches
hold of a root and, hanging in midair,
cries to heaven, “Is anyone out there?”
A disembodied voice answers, "Yes,
my son. Let go and | will bear thee up.’
The man hesitates, then cries out,
“Anyone else?”

An example of a hostile joke: It's
better to keep vour mouth shut and be
thought a fool than to open it and re-
move all doubt.

“When we ask people to rate jokes
in each category,” he says, “certain pat-

Humar help us cope with soclety’s
mmﬂwumulmw.

The bundie of vessels In a duck’s thigh
transfers outgoing heat to frigid blood.

terns emerge. For example, someone
who likes nonsense humor and philo-
sophical jokes tends to be more of an
intellectual, whereas a preference for
hostile, sick and ethnic humor is usual-
ly linked to a person who is uninhibit-
ed and easygoing."

Mindess, though, can't explain how
jokes are liberating. "“Is a humorous
view of life an escape from reality,” he
muses, “or is it actually a superior way
of perceiving reality? We just don't
know," L

Sand grouse, birds that live In arid
areas, carry water to their young in
spongelike belly feathers,

Why don‘t ducks’
feet freeze?

duck’s feet nearly freeze in icy

water. But they don'l—and its up-
per-body temperature stays constant—
because all birds are protected by a
network of arteries and veins in their
legs called the rete mirabile, or “mirac-
ulous net.”

In all warm-blooded animals, arter-
ies carry warm, oxygen-rich blood to
the extremities. Veins return the cooler,
“used” blood to the heart and lungs. In
a bird, however, the flow of warm
blood to the feet is carefully regulated;
if it were not, the bird would quickly
lose heat through these featherless ap-
pendages. Thal is where the rete comes
in. Blood entering the legs transils this
tight bundie of vessels, The arteries lie
next to veins filled with cooler, in-
bound blood. Heat is exchanged, "pre-
heating” the blood in the veins. As a re-
sult, a bird loses very little body heat,
expending just enough to keep the feet
from freezing.

Thus, even when the temperature is
a bone-chilling zero degrees Fahren-
heit, a pheasant, for example, has its
toes at 37 degrees and its body at a
comfortable 106, u

Editor: Andy Revkin. Staff: Madeline
Chinnici, Andrea Dorfman, Mike Le-
monick, Ninag Wallace. Contributors:
Calvin Allen, Jonathan Beard, Barbara

B8 Burke, Margery Facklam, Brian Fein-

berg, Gary Hanauer, Dina Ingber, Susan
Lang, Mike Lipske, Anthony Liversidge,
Amy Mereson, Peggy Noonan, Ed Silver-
man, Jamie Talan, Henry Weil.
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Want a part-time job that doesn't
hurt your grades? Or campus life?
Give your local Army Reserve unit a
weekend a month and a couple of
summers during college, anci1 they'll
give you over $12,200 for college.

Up to $4,000 in college aid
is yours just for joining most units.
Another $6,000 for four years of
monthly weekends and two-week
summer stints. Plus over $2,200 that
you'll earn during two summer

training periods. All while you're
getting the most out of college. And
doing the most you can part-time for
yOUur country.
You don't have to wait for college
to join the Army Reserve. If you're
17 or older and a junior or senior in
high school, join us now! There's no
better part-time job in town.
Interested? Call your local Army
Reserve recruiter. For the number,

call toll free 1-800-USA-ARMY.

ARMY RESERVE.
BE ALLYOU CAN BE.




EQUITY
~ AFFORDABILITY,
NO DOWN PAYMENT,
BELOW MARKET FINANCING,

ALL UNDER

Chwen woir own home for & kot kess than you'd
expect — with no down payment and interest-
cnly manihly payments al below market financ-
Ing during construction. Homes starting wner
£20.000

Choose from 50 floor plans, featuring guality,
pre-cul matenials and full selection of ophional
materals such as plumbing. heating, and electn-
cal packages. You supply the labor. Build equety
Keep costs down

Live under your owm rool, Build aguity, With
o dawn payment. More than 20,000 tamities
already have, tha Miles way You can 1|;>|:|

The Sundcnce
—

Ml 1o

@
Miles Homes -

Dl O

Name _
Address

Yes! Send us more information on how we can own aur own Miles
home with no down payment and below market financing
Miles Homes®
4700 Nathan Lane, P.O. Box 8435
hinneapolis, MM 55440
Please check one:
O Free color brochure
0180 page. full color catalog
(Please send §3 check or maney order |

City
State

Zip

You're Miles ahead Phone {

with no down payment

Pests R Gone-

with Decimate

Ants. rats. mice, roaches, fleas. bats,
spiders, etc. etc. What a pain they can be!
You can fumigate them, poison them, trap
them. etc. But what do you do with those
dead and unsightly things? And those
poisons can be harmiul to humans and
pets. Bentley's knows a better way!
DECIMATE delivers an ultrasonic sound
that cannot be heard by humans or pels. It
i completely harmiess. But it is another
story 1o all those pests and varmints. 1
drives them [looney! DECIMATE causes
them extreme discomiort and pain. Would
you take this kind of treatment? Heck no.

And neither will they. In just a few weeks
all those pests and varminis just leave and
never come back.

Just piug the EPA and UL approved
DECIMATE 500C (the biggest unit) into
any AC outlet and in a lew short weeks
those pests will be gone forever, (Beware
ol units ol low Intensity and constant
frequency). DECIMATE sweeps two levels
from 25,000 to 65.000 kHz in each cycle. It
protects 3,500 ft.7 or 25,000 1.7 It uses less
than 5 watts of power. DECIMATE, the
pioneer in ultrasound pest control, has rid
tens of thousands of homes and plants of
pasts. One year limited manufacturers
warranty. Try it free for 60 days and if you are
not 100% satisfied return it for a prompt
refund.

Iy,

ORDER TOLL FREE
1-800-227-3800 EXT. 37

24 hours, T deys a wesk, all 50 stetes including
Hawall, Alssks, Pusrto Rico and Virgin |slands.

jor cradit card holders ask for

BB28 for Decimate
$295 for
salas fax.

For fast service
exfension 37,
S500C or send check for I‘mrﬂs
dalivary. California residents 6%

Bentley's
FOR BETTER LIVING™

73% Burnett Ave., Box 31445
San Francisco, GA 54131

ROCKING CHAIR
{Continued from page 62)

Finally, weave medium cane across
the back and seat as shown. (As an
alternative, use prewoven cane in-
stalled in routed grooves.) With a little
patience, you'll soon be rocking in
your own antique reproduction.

Repeat the first weaving the cane ver-

tically in front of the horlzontal cane. When
ng the cane, keep It to one side of the

hole, next to the first cane.

Now, rwﬂhmlmrﬂnnmw
cane under the first-run vertical cane and
over the second vertical strand. This action
creates the basket weave look.
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GIVE “on-the-spot” SAME DAY SERVICE
GET “on-the-spot” SAME DAY PAY!!!

You can he in business IN A FEW DAYS!

Sensationall That's the MONEYMAKING POWER of VIP
Professional Vinyl Repair . . . the business of your own
that can be part or full time for QUICK AND GROWING
PROFITS! You need no study — no training — just a few
hours” practice and you're ready to do repairs for pay,
— BIG PAY! You can be in business practically overnight,

Start for less than you make
in 1 hour on first joh!

With just a small down payment, | "Wherever |
you get the complete VIF going- e vinyl, m

9 HOLIDAY INNS FOR
HUSBAND/WIFE TEAM

into-business kit . . . all equipment, | ean do .’ gr:"nltf:lhll:“%II::;;nE:lli'll:::ll?: UN LFMITED CUSTOMERS
materials, complete step-by-step in- : v ol I Ky ATy ). ORI DN
structions, business-building helps .?::“::::, i ks Eﬁu?:; snno;Lur::.:mrx:n "io FOR 1III't'-:]'UR SER\”CE

¥ handle business other th
. . evenything you need! $60 in 3 hours Holiday P w,.,,,",:,u,rutu'pn Auto dealers, car shops, restaurants, motels,

C. Herrers, Jr., Ariz wh haw weekly checks coming | bars, clubs, hospitals, bus companias . . .
”""'F:I‘I‘”E";: '""I‘; ok G these are just a few of the places that need

= Bachtel, Ohia { 5ol repairs, repeatedly. The business is there,
waiting for you. And a repair job that takes
L% an hour to an hour can mean a quick $15
to $30 for you . . . most of it PURE PROFIT!

b * | MEN, WOMEN, HUSBAND/WIFE
“ | TEAMS FIND VIP QUICK,
$440 IN | cLean, EasyY, PROFITABLE!
U8 || |3 Brrdhaniohic it st B ko
| repairad 55 The VIP exclusive process is so easy, the direc-

I I
EEL““““':":“':‘E tions so simple, that anyone who can read

$440 for 9 hours' plain English can do it. And what a money-
work, Malesials and maker! A sure way to have an independent in-

HERE'S THE 'u'lP ‘:{;,‘}’@‘;ET"“" 05 | come, or build to a business as big as you

0. Gagnom, 5.C. want to make it. There's no end to the demand!
VINYL REPAIR KIT GET ALL INFORMATION FREE BY MAIL.

that puts you They all NO SALESMAN WILLEVER CALL.
i" }fﬂ,ur own started by MAIL THE COUPON BELOW OR PHOME

UG LEI e e > 1-800-621-6633
PROFIT coupon like VINYL INDUSTRIAL PRODUCTS
BUSINESS A this. YOU W 2021 M cane, M tos1a

ll'lllll.l'l'..ll..
N03T Mmerons, Chinaga, il 2818

STEADY WORK FOR
20 CAR DEALERS

120 car dealers give me

IIII their rnr.\dnL wark. |

call on two or thres every

»w day, tahs cars of what's

. = meaded. Mo matter what

the repair 5, IS &8sy ta
do with WIP.'*

R. Lamning, Ky

PLEASE RUSH BY MAIL FREE FACTS about
VIP Vinyl Repair and how | can start making
L money within & few days! No salesman is
to call. | am under no abligation

aeB000

Print
Hame

Print
Addiress

Priat
City ' State /' Lip
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WORKBENCH

Versatile three-tool cutting guide

For the do-it-yourselfer who
wants to add accuracy and
safety to paneling and re-
modeling jobs. the Panel
Crafter portable guide will
come in handy. You can use
it with a circular saw, sabre
saw or router to cut sheet
material such as plywood,
paneling, particleboard and
hardboard. The guide per-
mits cuts from % to 24 in.
wide and bevel cuts of up to
45°. Normal depth-of-cut ca-
pacity is reduced by about
46 in. when using the
guide. The Panel Crafter
sells for about $40 at hard-
ware stores. For details, con-

tact WVermont American,
Hardware Tool Div.. Lincoln-
ton. N.C. 28092 —JI. T

Panel cutting guide locks the saw on track for quick,
accurate cuts that can be up to 24 In. wide. The guide
will also accept a sabre saw or router.

Adjustable drill guide

Obtain drill press ac-
curacy with your
portable drill by us-
ing the Precision
Drill Guide {No. 36).
It allows accurate
boring of right-angle
holes or adjusts for
angled boring up to
45% The guide is $20
at hardware stores.
Contact the General

Hardware Co.. BO
White St.. New York.
N.Y. 10013

— Rosario Capotosto

&b

A builders’ book

One of the most distressing results of
inflation is the incredible cost of hous-
ing. Author Leigh Seddon offers a solu-
tion for owner-builders in his new book,
Green Lumber Construction. Seddon
explains how cost-conscious builders
are using native green lumber to cut
costs. It's available in bookstores for
£8.95. or from Garden Way Publishing.
R.D. 1. Box 105. Pownal, Vi. 05261.
Add $2 for handling.—J.T.

"’"’L‘i‘?ﬂlﬂﬁg

This book shows cost-effective ways of
bullding with natlve green lumber.

Revolutionary wrench

Your old pipe wrench has become
obsolete, thanks to the Kwik-Grip no-
slip pipe wrench. The 14-in. wrench
has a quick-release button for instant
adjustments. The aluminum wrench
weighs about two pounds, half the
weight of the same size standard
wrench. The Kwik-Grip is $18 postpaid
from the Romano Tool Co., 6941 Jack-
son Dr., San Diego, Calif. 92119.—I.T.

button (1) Pusi dowm £ clse wrench,

Ceiling fan hanger bracket

Hanger bracket, once It's expanded, bites
into joists to hold celling fan securely.

This cross-brace hanger bracket makes
it easy to install a ceiling fan when
access isn't possible from above the
ceiling. Simply insert the hanger
through an opening as small as 3-in.
dia. and tighten the ratchet-type bolts,
Sizes are available for 16-in. o.c. joists
{$25) and for joists spaced 24 in. o.c
($30). For details, contact Hunter Fans.
Marketing Services Dept., Box 14775,
Memphis, Tenn. 38114 —I.T.

If you've come across a8 pew product with some spe-
cinl faatures, fet us know about ir. Write to PM Work-
bench, Popular Mechanics, 224 Wes 57th 5. New
Yark, N.¥Y. 100183
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CHEVY $-10 MAXI-CAB.
ITLIVESUPTOITS NAME.

Ford and Dodge offer nothing like Chevy S-10 Maxi-Cab. |

And Datsun's King Cab doesn't begin to compare in; &

Maxi-room. Up to 50% more in-cab storage space

behind the seat than Datsun.

Maxi-towing. 3,000 lbs. more than Datsun on '

2WD models with available V6 and Trailering Special Package.

S (&g}) Maxi-power. A V6 is available, Datsun doesn't offer one.

CARS AND TRUCKS Maxi-4x4. Revolutionary Insta-Trac, standard on S-10 Maxi-Cab 4x4,
lets you shift from freewheeling 2-wheel drive to 4-wheel-drive
High and back again at any speed. You can't do that with Datsun.
Maximize your truck value with a tough Chevy S-10 Maxi-Cab.

Some Chevrolet trucks are equip 'mth ung'mau produced by other GM divisions, subsidiaries, or affiliated
companies worldwide, See your details, Let's get it together. . . buckle up.

CHEVY TOUGH IS TAKING CHARGE A0
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Coming: Our fast new battle armor

en the U.5. Rapid Deployment

Force was first proposed in
1980, nearly everyone agreed it was a
good idea, but few seriously believed it
would be needed so soon. That was
before our troubles in Lebanon, Grena-
da and Central America. Now all
doubts have vanished and the RDF,
recently renamed Central Command, is
shifting into high gear. Its objective; to
develop a lean, tough, hard-hitting
strike force that can go anywhere in the
world at a moment's notice.

The result is a whole new breed of
fast, agile fighting machines that are
light enough to be readily transport-
able, yet heavy enough to deliver deci-
sive firepower. Three of the latest and
most lethal are the RDF Light Tank
{RDF/LT), the Improved TOW Vehicle
(ITV) and the Light Armored Vehicle
{LAV). All three can be quickly airlifted
into combat by helicopters or small car-

&4

go planes like the C-130, eliminating
the need for huge C-5A transports that
require long, heavily reinforced run-
ways. They can alse be delivered
directly to an embattled beachhead
abpard the Navy's new air-cushion
landing craft (see Our Fast New Arma-
da, page 83, Jan. "84).

At less than 15 tons, the new RDF
Light Tank weighs only one-quarter as
much as traditional tank designs like
the mammoth 58-ton M-1. Yet it has
virtually the same power-to-weight ra-
tio (24 hptton) and can scoot over for-
bidding terrain at a brisk 40 mph.

Itz 75-mm automatic cannon fires 70
rounds per minute, making it, in effect,
a large-bore machine gun capable of
penetrating all but the heaviest frontal
armor on Warsaw Pact tanks. Unlike
the flat-firing cannon on other tanks, it
can be pointed upward to knock down
enemy aircraft. Thus, the RDF/LT is

actually two potent fighting machines
in one—a ground-attack tank killer and
a highly mobile antiaircraft battery.

The Improved TOW Vehicle, looking
like something from another world,
fires the deadly TOW antitank missile
from an unusual pop-up launcher that
can be raised to shoot over an embank-
ment or other screen, while the hull and
crew remain safely hidden. The launch-
er also retracts into the hull so its twin
firing tubes can be reloaded from inside
without exposing the crew. The ITV
weighs 13 tons and can fire two mis-
siles every 40 seconds while traveling
at 42 mph.

Of the three, the lightest, fastest, and
most versatile is the Light Armored
Vehicle, also called the Piranha. A mul-
tipurpose, eight-wheel-drive, amphibi-
ous assault vehicle, it serves as both a
high-speed gun platform and an ar-
mored troop transport. Interchangeable
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New combat vehides shown above and on
ﬂdnq‘pfﬂ: 1. RDF/LT with 75-mm can-
non; 2. LAV Piranha with 90-mm cannon; 3.

tiple rocket launcher; 5. LAV

by rear exit ramp; 6. LAVS Inunpltlm
mode whater; 7. RDF/LTs with can-
nen elevated for antlalreraft use; B, [TV with
TOWY missile launcher ralsed for firing.

turrets allow it to mount cannon from
25 10 90 mm or a vicious 80-mm multi-
ple rocket launcher. Six soldiers, firing
through side ports, can be carried in
bhack. To speed their deployment in bat-
tle, the entire rear end drops down to
form an exit ramp. The LAV weighs
12.5 tons, can exceed 60 mph on land
and has twin propellers and rudders for
operation on water,

But the real significance of the Cen-
tral Command’'s new rapid-response
force may lie in what it won't do—it
won't employ atomic weapons. By pro-
viding us and our NATO allies with a
strong deterrent based on conventional
arms, it could prevent a confrontation
from escalating inte nuclear war—and
that's the best news,
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AUXILIARY
MACHIME GUN

GUMNNER AND

INTERCHANGEABLE GUN COMMANDER

TURRETS CARRY 25-, 75- OR S0-nAM
CANNON OR ROCKET LAUNCHER

OUR VERSATILE NEW

LAV ROOP DROP-
:ﬁ:r ==n firy A';I'?:E! INDEPENDENT COMPARTMENT  DOARN
TURRET DRIVE {500 MEN) DOOR
REQUIRES NO)
POAVVER FROM
EMNGINE MAN ENGINE
COMPARTMEMT -

{300-HP CHESEL

DRIVER o

INDEPEMDENT

f
SUSPENSION FOR
SMOOTH RIDE. | Wit TN PROPELLERS
GROUND-HLIGGIMNG ’ ALL ENGHT AND RUDDERS
TRACTION PUNCTUREFROOF  WHEELS FOR AMPHIBICLS

RUMN-FLAT TIRES PCRA/ER- DRIVEN CFERATION




Harley built
for speed

arley-Davidson bikes es- | .

tablished the first land- | =
speed motorcycle record of
265 mph in 1970, Now, a Har-
ley-Davidson streamliner, the
Tenacious, has been assem-
bled to challenge bigger B
numbers.

The Tenacious, which is
powered by a 175-plus hp
engine, was built to shat- .
tar the 318 mph mark. ]
Dennis Manning, who set "
the original record, is the
designer of the latest

speedbike. A single V-Twin

engine powers Tenacious.

IT'S ALL MINE

British researchers have taken a hint from France's high-
speed trains for the design of a coal mine shaft train. The lead
car acts as a transformer, distributing charge to
maotors that efficiently power each axle on the cars,

BN ALTERNATIVES

70

TAKES CANS,
PAYS COINS

Those old-fashloned
vending machines
take coins and give
cars of soda. But En-
vipco's “"Can Redeem-
er’ works In reverse,
Insert a can and the
machine compacts It.
Then you get change.
By the end of the
decade, most states
are expected to have
deposit laws.

- — e

THIS SUIT
HAS NO BUGS

The Inzect Protec-
tion Sult by Meyers
Corp. Is made of
nyfon netting. It s
avallable as a jump
sult or as a two-plece
suit with gloves. The
sufts come In camou-
flage colors for hurt-
ers. What you wear
underneath Is up to

It sells for 523
postpald.

TLIRBIME

rae TURBINE SHAFT
r.-c.quusn.ﬁ.n \WHEEL &

o i)
EXHALET GAg 5 Sy
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Patented heat

onda has just been issued U.S. Patent No. 4,396,085
for a bike that should be flying down American roads
by next year. The new turbo-supercharger is designed to
overcome one of the greatest drawbacks of a supercharged
engine—wasting energy in the form of heat running off the
compressor. Honda's machine takes exhaust air from the
engine inlet into a pipe that carries the hot exhaust over a
turbine shaft, tumning a compressor wheel and translating
maost of the energy into powar,

CHRISTINE
BLOWS UP

The star of John Carpenter’s
Columbla Pictures thriller

Christine Is a devil-possessed
1558 Plymouth Fury that can
reconstruct itself an ac-

cldent. An Inflatable Keviar
model was wsed to fllm
close-ups of the vehicle re-
pairing iself.

BLOCKS OF CONCRETE

London’s newest housing project Is a
520-unit concrete apartment bullding
that stretches across five city biocks. Pre-
: stressed concrete and honeycombed
| | steel girders combine to make the con-
] ! tinuous design possible.
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Gold Rum.The first sip will amaze you.
The second will convert you.

e

| P 4 ,!-f" e

“I used to drink
Canadian whiskey.
Gold Rum
is smoother.”

Peo p]v L‘k't“t'f-."-.\.'hr:]'-;" are Swi H‘]mt_g: to Puerto Rican gJ,l.'||-.l rum. The reason? Puerto Rican
gold rum has the lightness that people prefer today.

You'll find that gold rum makes an exceptionally smooth drink —on the rocks,
with soda or ginger ale, or with vour favorite mixer.

If vou're still drinking Canadian, bourbon or blended w hiskey, 1t’s because you

haven't tasted Puerto H.ii_".ii:;.g_{ﬂll.{ rum. T"E GOlD Rums OF P“ERTO Rlco




Most trailers require
just an hour or two of
service to be in shape.

BY MORT SCHULTZ

thout maintenance, a trailer can

develop problems that could lead
1o expensive repairs or even causa an
accident. A winter weekend, when you
can't find anything else you really want
to do, is a good time to shape up your
light trailer for summer service. If your
trailer is a winter worker, it probably
needs the attention even more. Here's
what to check.

Tires and wheels

If the trailer is in storage, support it
on jacks. The tires, deflated to 20 psi,
should be off the ground. Don‘t forget
to pump thermn up before using the trail-
ar. If the trailer is in use, check pres-
sures and keep the tires at recommend-
ed levels. Trailer tires run hard—never
less than 35 psi. Most run at 55 to 60
psi.

Inspect tires for cuts, bulges and
worn tread. The old Lincoln penny test
is valid for checking tread depth. Insert
Lincoln, head down, between ribs at
several points around the tire. If you
can see the top of Lincoln's head, the
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Get

Rock whee! from top and bottom to checdk
for play In bearing with traller jacked up.

Trailer Ready

To remove outer race or cup to replace bear-
Ing assembly, drive it out with a brass drift.

tire is worn at that spot. More than a
couple of wormn spots call for replacing a
tire, as does a cut or bulge.

When was the last time you had your
trailer's wheels balanced? If it's been a
while, or you're replacing tires, take off
the wheeltire assemblies and take
them to a shop that has a dynamic bal-
ancer. Unbalanced wheels vibrate verti-
cally and cause the trailer to hop.

With boat rtrailers, service wheel
bearings once a month during the boat-
ing season. With other small trailers,
once a year is sufficient. To service a
wheel bearing, remove the hub cap,
straighten and take out the cotter pin,

(e 1% ] ¢

hand
n and nut.

Rollers in their cage pop out in
after removing hub cap, cotter

-

Special hub cap with grease fitting. called
Bearing Buddy. speeds lubrication service.

and unscrew the adjusting nut. Pull the
wheel toward you. The outer bearing
will separate. Take it off the spindle
and lay it aside on a clean surface.

Take off the wheel and lay it down,
hub up. Use a brass drift and hammer
to tap out the inner wheel bearing.

If a bearing is pitted, corroded or
feels rough as you spin the rollers,
replace it. If not, slip on clean rubber
gloves, scoop a glob of wheel bearing
grease into the palm of your hand and
pack it into the bearings until grease
oozes from between rollers.

Use the brass drift and hammer to

(Plaase tum fo page 76)
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Reach for aworld of flavor.

The low-tar cigarette
that changed smoking.
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Warning: The Surgeon General Has Determined

That Cigarette Smoking Is Dangerous 1o Your Health
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GET YOUR TRAILER READY
{Continued from page 74)

reinstall the inner bearing. Put the
wheel back on the spindle and install
the outer bearing and adjusting nut.
Tighten the nut until the wheel binds
slightly as you spin it. Then, loosen the
nut about % turn and insert the cotter
pin. The wheel should spin freely. but
should have no play as you hold the tire
on top and bottom and attempt to rock
the wheal back and forth.

For a few bucks, you can awveoid the
chore of removing bearings for greas-
ing. Buy a Bearing Buddy for each
wheel. It has a grease fitting. You can
attach a grease gun to the fitting and
pump grease inside the hub. Bearing
Buddys come in different sizes. Remove
& wheel hub cap and take it with you to
a trailer and RV supply store so you can
get the right size.

Suspension

Get under the trailer and inspect
springs for cracks and misaligned
leaves. Replace springs that are broken
or otherwise damaged beyond a simple
leaf alignment.

Examine the bushings. Make sure
the rubber isn't cracked or dried out.
Replace any damaged bushings.

If you don't want to get under the
trailer, you can still check the springs.
With the trailer on the ground and tires
properly inflated, push the trailer from
side to side. An unusual amount of side
sway indicates a bad spring, but a
visual inspection 1s more accurate.

Lights

Use a 12-v. battery charger or 12-v.
battery and jumper cables to get juice
for checking lights and turn signals. Or,
you can hitch the trailer to the car. Con-
nect the ground cable to the frame and
the positive cable to each terminal, in
turn, of the trailer's electric connector
to see if the lights and signals work.

If one or both running lights or sig-
nals don't work, the trouble is usually a
burmed out bulb or a damaged wire.
Sometimes, the bulb socket may rust
out. For each circuit—the left running
light, the right running light, the left
turn signal and the right turn signal—
there are two wires to inspect. One is
the hot wire. The other is the ground.

The color of insulation covering the
wires is generally standard from trailer
to trailer. Whita is the commeon color for
a ground wire. Brown is usually the col-
or for running light wires. Yellow is for
the left turn signal wire and green for
the right-turn signal wire.

You may not be able to attach the
large clamp that’s on the end of the bat-
tery charger ground cable directly to
the ground terminal of the trailer’s elec-
trical connector, because the terminal is
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FROMT-REAR
WARE COMNNECTOR =g T4

Test traller 1) connecting ground and
hot mwﬁ“ﬁ'ﬁwormﬂwmmug

JLIMPER ‘
WIRE

'd

Cur
GROUND
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BARE END
STRIP INSULATION

Professional electric circult tester has a
sharp probe to plece insulation on wires.
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OTHER
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(YELLOAWY)

M charger 't fit into connector,
a me:m“riﬂ\ smaller ﬂluatnﬁrg

covered by a shield. Get a length of
jumper wire, 18 to 24 in. long. Strip
insulation from one end and attach a
small alligator clip to the other end.
Now, connact the clip to the ground ter-
minal of the trailer electrical connector
and the ground clamp to the jumper
wire. The hot cable clamp goes on the
terminal of the light you want 1o test.

Cosmetics

Use steel wool to clean the metal
parts of the hitch system of both the
trailer and car. See that the links of the
safety chains aren‘t spread and that the
chains are securely attached to the cou-
pler.

Are the trailer bed and body clean?
Body dents can usually be banged out
with your fist and painted with spray
paint. You can use spray paint to touch
up scratches as well. Unfortunately,
damage caused to front panels by jack-
knifing the trailer into the tow car while
backing usually can't be repaired. You
have to replace the crumpled panel.

Wire colors make ground white, talllights
brown, left signal yellow and right green.

Meachanical and cosmetic problems
can all be dealt with by any reasonably
competent home mechanic. The one
problem you cannot fix yourself, unless
you are a well-equipped welder, is that
great vehicle killer, demon rust. While
you can’t handle a case of terminal rust
without replacing the frame—in which
case you might as well replace the
whole trailer—you can keep rust from
eating your trailer.

If you launch boats in salt water, you
already know what to do. Wash off the
salt as soon and as thoroughly as possi-
ble. This is your first line of defense.
Then, keep after it every couple of
months. Your best weapons are a small
sanding disc in your electric drill and
antirust primer and paint. Thorough
and careful inspection followed by
cleanup and touch-up can keep rust at
bay. If you don't make the effort, soon
it'll be goodbye trailer.

Taking care of your trailer during the
off-season means you'll have more time
in good weather to enjoy using it. M
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From the engineering experts at

Jeep, this is the newest advance in
Jeep 4-wheel drive technology.

The all-new Cherokee is leaner

..10 give you the highest gas mile-
age ever in a Jeep. Mileage that
beats Bronco Il aml S-10 Blﬂ?fr

And Cherokee is meaner..

You get more ground clmnce
than S-10 Blazer and Bronco II.
And more horsepower-per-pound
than $-10 Blazer, too. This is Jeep
ruggedness. Jeep power. Jeep
agility,

Cherokee is built in a different
way than its mmp«etltors Jeep’s
Uni-frame Construction is a weld-
ing of the frame to the body shell

@ - WHEN !T COMES TO 4-WHEEL DRIVE. . .ONE WORDM}’S T ALL. ﬁ

8 CHEROKEE

to create one solid
ruggt'd unit. .
And our Quadra—Lmk
Front \u-:penni_un com-
_bines a solid front axle
with four locating arms
‘and coil springs to give
you a remarkable com-
bination of ruggedness
off-road and smooth-
ness on-road.
There’s more inside,
too. Like shift-on-the-fly

between 2- and 4-wheel drive. And

seating for 5. not 4 like the com-

petition. You get more cargo room.

Plus, only Jeep gives you a choice
of 2-door and 4-door availability.

\LL-NEW  [SH0 BIAZER'
4X4  BRONCON

101.4 1005

YES
71.2
g
YES
YES
1150
VES

CHER(OKEE

'-luqn ) way with

speed waather

The all-new leaner, meaner
Cherokee is at your Jeep dealer’s
now. Helping to make up what is
the world’ largest selection in
4-wheel drive.




No other Canadian feels
as smooth as Black Velvet.
Premium. Imported.



Cockpit of new two-
Jet airliner seats

two crew members. [t
uses video displays

to replace distracting
dials and meters

SON OF JUMBO!

The new twin-engine jets use amazing technologies to squeeze all they can out of
a drop of fuel. They also demand a little something extra from the flight crew.

BY DENNIS ESKOW, Science Editor

e raw and salty wind blowing across Paine Field

I kept the dignitaries huddled near the rail of the

observation deck. And the sense of expectancy, as
when one knows he is watching mankind take a giant step
forward, kept their eyes riveted to the huge craft sitting on
the Seattle airfield that cold February morning 15 years
ago.

Just seeing the the first production-model Boeing 747
standing still was exciting. She was an awesome symphony
of metallic shape and potential power. Her 185-foot, 8-inch
wingspan could nearly cover a pro football field. The flight
deck rode above the passenger section, giving the viewers
the image of a multistory building with wings. Even today,
there is no commercial aircraft larger than the 747.

Once her engines started warming, the crowd grew ani-
mated. Then it hushed as the four powerhouses roared,
pushing the jumbo jet down the runway and off to its sur-
prisingly graceful maiden flight, Less than one year later,
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Pan American World Airways put the first 747 into opera-
tion on a flight from New York 1o London. The millionth
jumbo jet passenger boarded a 747 just six months later.

The 747 was aviation’'s answer to the oceanliner, and the
orders started pouring in. Soon Lockhesed would enter the
market with its wide-body L-1011 TriStar jet, and McDon-
nell Douglas would make it a horse race with the jumbao
DC-10 series. Men of vision were planning bigger and more
powerful versions of the new superjets capable of carrying
many more than the 400 or so passengers lofied by the new
jumbos. Their visions seemed limitless. But then the unex-
pected Arab oil embargoes sent the price of fusl skyrocket-
ing. Within five years after the first jumbo jet took off,
America’s airline industry was feeling the pinch of what
would turn out to be a long-term struggle to keep big jets in
the air while keeping fuel hills down to earth.

But while the oil-price news seemed ominous, the news
of developing technologies to make the perfect jumbo jet




e

McDonnell Douglas’ Super-80 (left) Is a stretch version of the DC-9. The Boelng 757 and 767 right) both sip fuel and have identical cockpits.

was much better. New engines, computerized flight decks
and increased experience with the high-speed big birds
gave birth to an aviation revolution that's still going on.

Lockheed has pulled out of the airline manufacturing
business, opting for specialization as a military supplier.
But the remaining competitors are on a full-steam alert to
produce jets that create the best of all possible worlds. The
craft they have produced have been pleasing to the airlines,
judging from comments from officials at the various com-
panies. But the question of how the flying public will adapt
to the new jets is far from settled. The latest wide-body and
stretch jets have two rather than three or four engines.
They seat two men on the flight deck instead of three.

Whoever said "‘familiarity breeds contempt” never flew
in a Boeing 747. In a Popular Mechanics survey of 100
travel agents in six major air-traffic cities (Atlanta, Chicago,
Dallas, Los Angeles, New York and Washington, D.C.), 26
percent said their airline customers specifically request a
747 more than any other plane. That makes the 747 twice
as popular as its nearest rival, the L-1011. And the agents
themselves prefer the 747, with 46 percent naming it their
favorite.

The DC-10, which suffered several mishaps in its first
years of flying, has passed the safety inspections of Amer-
ican and intemational agencies in recent years. Yet it
remains the jet that 25 percent of the agents said they
would least prefer to fly. Where do the new jets, which try
to get hundreds of passengers aloft with a minimum cost of

fuel, stand among the people who use them the most?

"It's too early to say.” said Marvin Kempler, who books
flights for corporate customers in New York. At this early
stage, you may hear a few complaints, but honestly, no one
has said they'd refuse to fly in a twin-engine jet.”

In the PM survey, only 12 percent of the agents said they
had tried a Boeing 757, 26 percent had had a flight on the
T67, 60 parcent had flown in a8 Super-80 and just 9 parcent
had tried the new European entry into the “‘downsized"
wide-body competition, the Airbus A310.

Airline pilots initially balked at the two-man crews, call-
ing them potentially unsafe, especially on long-range
flights. But the two-man cockpit is widely used today, and
few pilots consider the wrimming of a crew from three to
two to be truly dangerous. Some have even found a bonus
in the necessary uniformity of the arrangements of dash-
board indicators from one craft to another. For instance, a
pilot whe qualifies on the instruments for a Boeing 757 on
the Federal Awiation Administration exam automatically
qualifies for the 787. (Some airline officials are looking for-
ward to the 1990s when a flight deck’s indicators will likely
be contained on a bank of video screens regardless of the
aircraft. At that point, a pilot qualifying on the instruments
of any one jet will be able to handle all models.)

The Boeing flight decks place all systems controls within
reach of either flight officer. Even the forward windshields
of the 757 and 767 have identical forward views. While the
flight decks of the Super-80s and Airbus jets differ in sewv-

A Look Inside
The Super-Engines

a wide-body jet, the powerplanmt

design comes first. This fact has made

merchant princes out of the big three jet

engine builders—Pratt & Whitney, General

Electric and Rolls-Royce. But the fuel cost

increases of recent years also make the prin-
ces slaves to efficiency.

A joint General Electric™MASA energy-
effident engine project (nicknamed “E-
cubed”) has produced a turbofan modal
projectad to consume 528 pounds of fuel
per hour for each pound of thrust produced
while cruising at 35,000 feet. This is about a
tenth of a pound less than current jeis are
using—a savings that could add up to tens
of millions of dollars over the operating life
of, say, a Boeing 747.

Most of the body jets yet o be built
are expected to be twin-jet models, such as
tha Bosing 767. When such a jet, fusled fora
1,.000-nautical-mile trip, loses an engine,
the operational ceiling immediately drops

from 40,000 to 23,000 feet. And, although
any twin-engine design must ba able to
climb and maintain safe aktitude on one
enging, the loss of an engine on takeoff or
landing leads to anything but a routine pilot-
ing mansuver.

In the latest generation, high-bypass tur-

o .._-:"'"'-F

General Electric engines manufact

ured for twin-jet wide-bodies

bofan jets are being offered as a possible
solution to the problems posed by twins,
These engines convert more than 30 percant
of the total energy stored in fuel inw avail-
ahle power. At takeoff, a turbofan develops
the equivalent of more than 2.5 hp for aach
pound of engine weight. On the automotive
level, that means we would have 500-hp
Honda Civics blasting along our roads.
How has all of this performance been
achigved? By designing components that
work in unthinkable extremes—where air
pressures can be 30 times ambient; where a
gaseous mix heated thousands of degrees
means parts machined to close tolerances

A

have fuel efficiency.
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eral respects, they are similar in the use of video screens to
post various flight indicators that used to be shown on the
faces of dozens of dials. This reduces the pilot's eyestrain
and lets him relax a bit. Of course, the multiple electronics
that run a twin-engine aircraft are far more complex than
avionics of past years, and they demand a little extra out of
the flight crew. “'Filot responsibility during a flight also gets
bigger as the engines get fewer,” said one airline pilot at a
recent Washington, D.C., dinner for pilots.

After about 18 months of service, the Boeing 767 is the
leading seller among the “downsized” jets. More than 180
of them have been sold or are on order from airlines. Much
of the reason is in a combination of its advanced avionics
and 96 percent fleet dispatch reliability record—a measure
of how much this plane keeps the airline free of delays. The
767 carries more passengers than its competitors—211 in
an average seating configuration—vet it needs only 5,300
feet of runway to take off at maximum gross weight,
fusled-up for a nonstop trip of 4,100 miles.

The Super-80, a stretched version of the DC-9, carries
172 passengers 2,000 nautical miles nonstop. It has a reli-
ability record close to the 767 and it sips fuel about as well.
But it can’t carry as many passengers, and some say the
cabin is a little cramped.

The Boeing 757 is designed to replace the versatile 727,
the last model of which was made in 1983. The 757 carries
an average 185 passengers about 2,200 miles nonstop. On
a 500-mile flight, it bums up B0 percent less fuel per seat

than the 727. In 1985, Boeing officials say, a 10-airplane
757 fleet replacing & fleet of 7275 will cut fuel costs by $25
million per year.

Ask an aircraft manufacturer what's in store for us by
1890 or 2000 and he’ll say very little. The industry is going
through a period of steep and tough competition that is
expected to wipe out several of the smaller commuter lines
and perhaps some of the older established companies. Still,
the airlines that stay in business will be ordering new air-
craft partly to keep from going under. Thus, although Lock-
head has taken itself out of the new jet race, a recent com-
pany publication discussed plans for designing improved
cabin and flight deck instrument systems. McDonnell
Douglas, taking advantage of the emerging Pratt & Whitney
and General Electric engine technologies, is expected to
decide by the middle of this year on a fuel-efficient jet
called the MD-100. According to a McDonnell Douglas offi-
cial, this downsized wide-body craft would have had trou-
ble getting stanted because the plane requires lots of power
or a very long runway to take off. Since the PW4000 offers
up to 60,000 pounds of thrust in an efficient engine, the
company’s engineers are now confident that they can bring
their brand into direct competition with the new Boeing
wide-bodies.

Oddly enough, in an era when economics are threatening
many of the airlines, technology is promising more busi-
ness than ever to the manufacturers committed to staying
in the race. ™

must mash perfectly; where the tips of an
8-foot-diameter fan move faster than the
spead of sound and the force exerted on the
blade roots is expressed in tens of tons.
Like any kind of fluid pump, a jet engine
works best when leakage around active
parts is kept to 8 minimum. But & certain
amount of clearance has to be provided

a burst of shrapnel. Newer turbofan engines
have a Kevlar shroud over the fan-section
casing to contain a failed blade, a precaution
against a serious accident and an indication
that the potential is still there.

Perhaps no single industrial mission chal-

lenges as wide a range of high technologies
as does the creation of engines for today's
air transportation. The purpose of airline
deregulation is to ensure the availability of
M&lﬂtﬂvﬁlmamﬁmﬂyﬂm

ACTIVE CLEARANCE CONTROL-PW 2037 TURBOFAN
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Automotive
Oddballs

Remember hydraulic windshield wipers, flexible driveshafts, pop-up turn
signals and amphibious automobiles? Their manufacturers are trying to forget!

BY PETE WARREN; lliustration by Craig Tennant

Do you remember the
camshaft driven by
connecting rods?

How about a suspension
system that was filled
with antifreeze?

OF the Wrist- Twist Stéering. <
system, which used twa ting .., o
wheeis instead of o big one "
A e &
A p o
P 1,‘ =
.:": -
Ty g .f,t'r — =, Styling extremes lilkce tailfins, portholes
N dnd Continental kits are gone now,

buttoday s high-tech aero look may
wellbecome tomorrow s design cliche,
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Drive a car off the road and into the water, where it
operates as a powerboat. Does that sound like fun? It
was. Called the Amphicar, such a vehicle enjoyed modest
sales success in the 1960s.

The combination of car and boat was just one example of
many novel approaches to automotive design following
World War [1. Some ideas were accepted, now represent the
norm, and no longer seem unusual. Others were doomed by
safety standards and changing technology. And some ideas
were ahead of their time, and the materials available were
inadequate. Or, perhaps the bright idea had a fatal flaw no
one thought of until it was too late and owners were swear-
ing from coast to coast.

Here are PM’'s favorites from the postwar period. With
two exceptions, they all actually went into production.

Amphicar—This German car really was ingenious—a
boat hull on a car chassis. A rear-mounted engine powered
a rear-facing transaxle. Attached to the transaxle was a
transfer case called the “water transmission.” It had two
shafts aimed to the rear and these were splined into shafts
that held the propellers.

What about retractable
hardtops? There were at

least two of them.

And don't forget amphibious
automobiles, which were the
only true dual-purpose cars.
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Volkswagen recently showed a modemn adaptation, an
amphibious Rabbit, using the transaxle's new four-wheel-
drive power takeoff to drive a propeller instead of the rear
wheels, VW's only intent with the experimental vehicle is to
promote its marine engine program. The Sea Golf, as it is
called, is not for sale. It's just the latest in a wacky line of
waterborne ViNs.

Citroen Sahara—There aren’t many service stations in
the desert, and it could be a long walk to an oasis if the
engine failed. Citroen’s front-wheel-drive 2CV Sahara mod-
el, offered in the mid-1960s, had a unique solution: a spare
engine in the rear. The second engine was coupled to a
second transaxle. In poor traction conditions (like sand
dunes), you could run both engines and transaxles to get
four-wheel drive.

Of course, to many people, this hardly compares in
weirdness with the "normal” Citroen DS-19 sedan, sold
here in the 1950s and "60s. It had a central hydraulic sys-
tem that not only lubricated the engine and provided power
stesring, but also had self-leveling hydropneumatic sus-
pension, power brakes, power-assisted gearshift and even
power jacking if you had a flat tire. Ol
leaks were a common problem and
replacement pumps were expensive.

Ford Skyliner—The open-air feeling
of a true convertible and the security of
a steel top seemed like a great combi-
nation, and in 1957 Ford put the two
features together in its famous Skylin-
ar, which had a retractable hardtop that
disappeared into the trunk. It wasn't an
original idea (Peugeot had such designs
in the 1830s), but it was something
new here. However, Ford sold only
50,000 of them in three years. Most
people wanted a trunk they could use.

Those who opted for the retractable
hardtop scon found that it had seven
reversible motors, 10 power relays and
14 switches, plus more circuit breakers
than anyone could count. A Ford
mechanic who could fix a Skyliner was
treated like royalty by owners with
problems—of which there waere
many.

‘Better ideas” that weren't

Some of Ford's other “"better ideas™
were no more successful:

Wrist-Twist Steering—This one nev-
er actually got into production, but a
small number were built in the mid-60s
and distributed to members of the
press for on-the-road evaluation. The
system consisted of two wvery small
steering wheels, mounted to the left
and right of the steering column and
connected to it by a concealed chain
drive.

The tiny wheels had little thumb
holes in them! These were combined
with a very fast steering ratio, and a
flick of the wrist was enough to whip
the car around a sharp turn. The fast
ratio and small wheels meant that pow-
&r steering was a must, and there was
even an electric power-steering pump
that came to the rescue if the engine
stalled. Press reaction was favorable,
but the feature was never released to
the public because of safety concems.
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Automatic door locks—In the mid-
1850s Ford introduced “rolling door
locks,” a safety feature that automati-
cally locked the doors when the car was
moving. The system used a vacuum
device triggered by movement of the
speedometer cable. Unfortunately,
Ford found that many people left their
keys in the ignition when the car went
through a car wash, and the vehicle
came out the other end with its doors
locked. Many modifications ware made
over the nex* several years, including a
vent that unlocked the doors when the
car stopped. However, this also raised
objections, and the system eventually
was dropped.

The golden windshield—0One of
Ford's more expensive but golden ideas
was a Lincoln of the mid-1970s: It actu-
ally had gold particles in the windshield
and backlight. The gold formed an
invisible heating circuit to remove frost
(it had no wire lines). The circuit

German Am phicar of the 1 960s was a true amphiblan. Note boat registration on the fender.
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of a bulb-shaped eccentric between the
valve stem and rocker arm, and a
spring-loaded plunger in the side of the
rocker, bearing against one end of the
eccentric. As the wvalve closed, the
plunger pushed the eccentric out to
take up free play. The setup worked,
but improvements in hydraulic lifters
and motor oils made hydraulics a sim-
pler approach.

GM's gems

General Motors also had some inter-
esting designs, and one of its failures is
used in a modern form on the '84 Con-
tinentals:

Air-spring suspension—The ‘57-'58
Cadillac had rubber air springs at each
wheel and three body-leveling valves
{two at the rear, one in front), an air
compressor lubed by engine oil and a
cable-activated lift valve (to raise the
car when the driver wished).

most popular “automatic” transmis-
sions of the 1950s was the Buick Dyna-
flow. Owners raved that it was so
smooth you couldn’t feel it shift. Actu-
ally, it didn't shift—because it really
was a hydraulically controlled manual
transmission. DRIVE was just high gear,
and if you wanted LOW, you had to shift
into it.

The car accelerated well because it
had a powerful eight-cylinder engine
and a torque converter that provided
the equivalent of 3-to-1 gear reduction.
A torque converter isn't an efficient
way to get gear reduction, and as self-
shifting automatics became smoother,
they displaced the Dynaflow.

The Corvair air-cooled
When GM introduced the Corvair in
1858, air-cooled engines were old hat.
Howsever, the Corvair's fan beit drive
was something else. It was run at 90°
angles, which meant that it had to be
twisted. GM said it had tested the belt
every possible way, but the motoring
public apparently found ways GM
hadn’t thought of, and many failures
ocourred. Belt tightness was critical. If
the belt was too loose, it popped off; too
tight, it overstressed the bearing for the
air-cooling blower. More durable belis
helped with these problems, but safety
concerns fanned by Ralph Nader's book
Unsafe At Any Speed doomed the
CAar.

Flexible driveshaft—The '61-'63
Pontiac Tempest had a flexible drive-
shaft, something like a big speedome-
ter cable. The relatively thin shaft star-
tled many people, but it was on a car
with a front engine and rear transaxle,

Prato cowtesy of Michael Lamm g0 all the shaft had to do was

was 110 v., so Ford had to install
a second altermnator just to
produce the higher-voltage cur-
rent.

Hydraulic windshield wip-
ars—Windshieid wipers operat-
ed by power-steering fluid under
pressura from the PS pump were
usyd on some Ford luxury cars
from the early 1960s to the early
“70s. Leaks were not 8 major
problem, but dirt could be. Dirt
was trapped in a filter screen in
the motor, where it restricted fuid
flow. Many power-steering pumps
were erroneocusly replaced as a result,
and even if a mechanic suspected the
wiper motor, the screen was hard to
reach and clean. Multispeed electric
motors were an even better idea that
the entire industry adopted.

Mechanical valve lash adjuster—
Sticking hydraulic lifters were a major
service problem of the 1950s and '60s.
To get around them and still aliminate
the need for valve adjustment, Ford
compensators in its 1961 six-cylinder
engines. The compensators consisted

B4

wheels with thumb grips. The press it.

The system was prone to air leaks.
The compressor suffered from a short
operating life. And the air springs” rub-
ber bladders cracked in wvery cold
weather. Owners who paid hundreds of
dollars extra for the system paid hun-
dreds more for a changeower kit to get
rid of it. In the years since, air springs
have proved themselves on trucks and
buses, and the new Continental system
has a permanently lubed compressor,
solid-state height sensors and a digital
computer. The air springs’ rubber will
survive nicely even at 40° below zero,
according to Goodyear.

Dynaflow transmission—One of the

transmit the relatively low engine
torque, not the multiplied torque
| that goes from the transmission
to the rear axle in a conventional
N car. It did this job properly. How-
ever, the flexible shaft was in a
long tubular housing, called a
torque tube, that was rigidly
bolted to both the engine and
mounted in relatively soft rubber,
set up a rocking motion that was
transmitted to the passenger
compartment.

Aluminum-block Vega—There have
been many engines with aluminum
blocks, but they all used cast-iron cylin-
der liners—until the 1971 Chevy Vega
140-cube four-banger. It had aluminum
cylinder walls, too. The engine was
very semsitive to low coolant level,
which would result not merely in over-
heating but in catastrophic engine fail-
ure. By the time Chevy had the bugs
out, the engine's reputation was shot.

Small carmakers’ brainstorms
Smaller U.5. carmakers and parts
manufacturers have also contributed
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some interesting design features, such
a5

The torque converter clutch—The
1951 Packard Ultra-Matic was the first
car with a torgue converter clutch, and
it worked reasonably well. In fact, it
was the secret of some amazing high-
way gasoline mileage numbers—
around 18 mpg—that the powerful,
heavyweight car achieved in the old
Mobil Economy Run. This compared
well with the usual Packard numbers of
6 mpg or even less in city driving.

Vacuum clutch—This was a 1950s
attempt by Hudson at semiautomatic
shifting. The accelerator linkage oper-
ated a switch that opened a solenoid
vacuum valve on a slave cylinder. When
the driver hit the accelerator, the sole-
noid valve opened to admit vacuum to
the cylinder, causing it to engage the
clutch. Some wery brisk acceleration
was possible with this design, because
there was no need to feather the clutch
and throttle; you could just floor the gas
pedal and go.

Tire inside a tire—Although punc-
ture-sealing materials for tubeless tires
are in wide use today, nothing did the
job in 1856. So Goodyear introduced a

treadless tire that fit within the existing g

tubeless tire. The inner tire worked
very well, although it was somewhat
costly. If you got a blowout, you could
run on the inner tire for 100 miles or so.
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Hydraullcally

The inner tire was inflated by the usual
Schraeder wvalve. The outer tire was
inflated by inserting a needle valve
through the sidewall, just like a basket-
ball! The idea was sound and is still
used in many racing stock cars.

Other European designs

Although the Amphicar and Citroen
head the list of novel European designs,
there are many others, such as:

“Trafficator” tum signals—The En-
glish “trafficators’’ were finger-shaped
pointers, one on each side of the car.
When the driver operated the turmn-sig-
nal lever, he completed a circuit to a

pontoons |ift VIts Sea Golf clear of the water. The 150-hp
marine engine really churns it along [left). Drawings show how it works

solenoid that would flip up the appro-
priate pointer to indicate the direction
of the tum. The solencid was a more
complex approach than a simple flash-
ing lightbulb. And it wasn't as visible.
They were discarded in the 1960's,
i rod camshaft drive—
Instead of chains, gears or toothed
belts, some European cars have used a
form of connecting rod between the
crankshaft and overhead camshaft. The
crank drove an intermediate shaft at
half speed. The rod's ends wrapped
around eccentrics on each shaft, so the
movement of the intermediate shaft
{Plaase turn to page 118)

Ford's folding metal hardtop could squeeze
your oranges before you got them home, Poor







AMERICAS GLOBAL
LIE DETECTOR

As the Russians move troops and equipment and test new weapons,
we're watching from space, sky, sea and land.

BY MICHAEL KREPON AND BARRY BLECHMAN, lllustrated by John Berkey

i Lasr September, when the Soviet Union shot down a Korean
“‘Fﬂ';- Air Lines jumbo jet, Japanese and American officials quickly reported the incident
: in great detail. This information came from intelligence-gathering methods that recon-
structed the movements of Russian aircraft and even tapped into the Soviet air-to-ground
communications system. By vividly presenting this evidence, an immediate indict-
ment against Russia followed. The Far Eastern network used to reconstruct
the fate of the airliner.was just part of the worldwide system now in
place to protect American security and monitor existing treaty
compliance by the Russians. The following article, written
by two experts in the field, provides us with non-
classified details on how the system works.

Reconnaissance photos taken
over a few weeks reveal un-
usual truck movement
into the Soviet
missile test
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range north of Moscow. The United
States has its eyes and ears trained on
the busy scene.

From 100 miles above the Earth, a
multifaceted “'Big Bird" satellite keeps
watch over dozens of Soviet military
installations, crossing over Russia ev-
ery 90 minutes. Its cameras can be pro-
gramrmed from Earth stations to Zoom
in and out, photographing wide fields
of view or moving in so0 close that a
trained photographic interpreter will be
able to identify individual vehicles on
the ground. As a former Central Intelli-
gence Agency director said, the satel-
lites can distinguish between Guern-
seys and Herefords grazing on the
range.

This time, however, the subject is the
test of a new Soviet intercontinental
ballistic missile (ICBM). The missile is
unmistakable: It weighs 90 tons and
requires special fueling and firing
equipment. Perhaps as many as 30 test
firings will take place before the new
ICBM enters the Russian inventory of
strategic rockets.

Like a global lie detector, America’s
system of various sensing devices in air
and space, and on land and sea, picks
up and relays data to skilled analysts.
This allows the United States to deter-
mine whether the Russians are living
up to a psace treaty.

Big Bird works with reconnaissance
aircraft and a vast network of satellites.
Their primary job is to keep an eye on
the Russians, although they can also be
trained on other global hot spots. "'Fer-
ret’” satellites home in on Soviet radar
and microwave transmissions to help
build up a more accurate picture of
what the Russians are saying to one
another. Infrared detection satellites
key on sudden bursts of heat from a
rocket launch or a secret nuclear weap-
on test.

Feeding the information network is a
combination of land-based radar sta-
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Artist's conception of the top-secrect Big
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space-based spy device. The satellite con-
tains several on-board computers, radar,
radio, microwave antennas and cameras.

tions, ocean-listening devices and pa-
trol aircraft,. In Washington, photo
interpreters working at computerized
consoles enlarge satellite photos pixel
by pixel. Or they compare a series of
photos taken of the same point at differ-
ent intervals, or taken at different
bands along the electromagnetic spec-
trum.

When a missile is fired from the Sovi-
et launch pad, an infrared satellite in
Earth-stationary orbit 22,000 miles up
picks up the exhaust trail. Thus, we
learn how many missiles have been
fired and in what direction each is
headed.

We know from past experience ap-
proximately where the new missile is
headed. U.S. ground installations on
the periphery of the U.5.5.R. track the
missile and pick up radio messages, or
“telemetry,” sent to its designers and
engineers on the ground. This informa-

S ! radar

tion will be helpful in determining the
missile’'s weight and that of the payload
it carries.

An odd-looking oceangoing ship
nicknamed “'Cobra Judy,” stuffed with
sophisticated sensors, cruises interna-
tional waters off the Pacific coast of the
U.S.5.R. to monitor the missile’'s re-
entry.

And on an island off the coast of
Alaska, just 450 miles from the impact

point, a massive
nicknamed
“Cobra Dane" fol-
lows thea dummy
warheads dispensed from the strategic
rocket. This may seem like a difficult
task, but Cobra Dane is no ordinary
radar. It's 10 stories high and repre-
sents the state of the art in radar tech-
nology—a “'phased array’” which can
detect an object the size of a baskethall
2,000 miles away. Cobra Dane scans
the skies electronically with owver
34,000 radar “eyes’’ able to track 300
missiles as they churn through the
Earth's atmosphere and another 200
objects in outer space. Cobra Dane can
sweep the skies by constantly switch-
ing electronic impulses in every magni-
tude and direction.

The information collected by Cobra
Dane and other sensors is fed back to
intelligence analysts in Washington. In
time, they compile a profile of the
Kremlin's newest rocket.

Keeping track of what the Soviet mil-
itary is up to is made easier by modern
technology, but it's by no means a rou-
tine matter. One problem is the Krem-
lin's secretive practices, which include
sending back radic messages from
rocket tests in code—a process known
as encryption. Nevertheless, the United
States manages to keep extraordinarily

——aa
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good track of Soviet military activities.

Intelligence gathering has come a
long way since the American Civil War,
when Gen. George McClellan used a
tethered balloon to survey the defense
of Richmond with a crude new device
known as the camera.

A century later, a specially designed
reconnaissance aircraft, the U-2, was
flying high owver Soviet territory. In
1980, overflights came to a halt when
the Russians shot down a U-2 piloted by
Francis Gary Powers. That same year,
the United States began using a photo-
reconnaissance satellite, the Discover-
ar. Every so often, the space wehicle
would drop a film capsule toward
Earth, and an Air Force plane would
retrieve it in midair like Willie Mays
basket-catching a fly ball. In the 20
years since Discoverer, US. intelli-
gence capabilities have improved con-
siderably.

Only rarely does the public gain a
glimpse of how effective U.5. monitor-
ing capabilities are. Last year, Presi-
dent Reagan televised pictures of new
military facilities in Nicaragua. The
scene was reminiscent of the Cuban
missile crisis from the Kennedy years.
The global lie detection system often
works superbly, but the results depend
on the quality of interpretation, much
as they do with a police department lie
detactor.

Every American president has said
adequate and effective verification is
essential for any future treaty with Rus-
sia. And every administration wants to
be able to assure the public that U.5.
intelligence can detect Soviet cheating
in time to respond effectively.

Just how sensitive is our verification
system? Let's retum to the Soviet rock-
&t headed for splashdown in the Pacific.
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Big Bird satellite performs many functions as it watches a Soviet
mizsile test launch. The Infrared unit detects heat from a missile
and can change both Its altitude and attitude. Ferret can photo-

Is it 5 percent heavier than the model
it's supposed to replace? Our intelli-
gence eyes and ears may have difficulty
determining such a small change at the
outset. But we would know if the Erem-
lin"s new model were 50 percent heavi-
er. This level of disparity is important
because it could be translated into mil-
itary capability: Heavier rockets can lift
a larger number of nuclear weapons.
Fortunately, the greater the disparity,
the easier it is to detect it.

Would Soviet officials cheat on nucle-
ar arms control agreements? Probably,
if they thought they could get away
with it. But the record of Soviet compli-
ance with nuclear arms control agree-
ments has been good. Through 1980,
there were no cases in which the U.5,

SOVIET WEAPONRY
SANDINO AIRFIELD, NICARAGUA
CT T ’

LY -

This photograph by Big Bird was used to
show Soviet milltary presence In Nicaragua.

government concluded the Soviets vio-
lated specific provisions of an agree-
ment to limit nuclear weapons.

Still, disputes have arisen. President
Nixon, Ford, Carter and Reagan all
found the Soviets difficult to deal with,
habitually exploiting ambiguities in ne-
gotiated agreements and pressing our
tolerance for such behavior.

graph the impact site, while Cobra Dane and Cobra Judy follow
the launch with thelr phased-array radar systems. 5py planes and
conventional radar watch from outside Russia,
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The 1872 SALT | agreements estab-
lished a private U.S5.-Soviet forum to
discuss compliance questions—the
Standing Consultative Commission, or
SCC. The present [J.5. representative to
the SCC is Gen. Richard Ellis, the
retired commander-in-chief of the Stra-
tegic Air Command. The Soviet repre-
sentative is also a military man. Soviet
representatives are said to have been
willing to discuss military systems in
unprecedented detail at SCC mesetings.

In the past, every issue raised behind
thega closed doors—and there have
been many—has been settled. Either
the Soviets stopped the practices that
ware causing us problems, or they
wara explained in a way that eased our
CONCETNS.

Combined, the United States and the
Soviet Union are beliewed to have
almost 50,000 nuclear weapons. So far,
we have avoided using them against
each other, but there's no guaranteg
that this situation will last forever.
That's why we're negotiating with the
Soviet Union—to prevent nuclear war
and to reduce these stockpiles. We
know from experience that success
won't come easily. But we also know
there is no chance of success without
the U.S. worldwide intelligence net-
work to keep track of Sowviet military
activities. 2]

Michael Krepon is a former director of
Defense Policy and Program Review of
the U5 Arms Control and Disarma-
ment Agency. Barry Blechman is a
former assistant director for Weapons
Evaluation and Control in the same
agency. Both eurrenty work on the
Treaty WVerfication Project of the
Floughshares Fund, a West Coast foun-
dation [nterested in arms control.
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BOATING 84

is is the year you should come closar than ever to

finding that "perfect boat.” New ideas in propulsion,
hull design and creature comforts in the "84s are making
boating faster, safer and more fun than ever.

In outboards, the big news is ail injection. Just about
every major builder offers it this year, bringing an end to
messy oil and gas mixing. Advantages include smoother
running, better economy and longer motor life. Also new is
a whole line of outboards from Yamaha, expressly designed
for the U.S. recreational market. The firm offers 17 motors
from 2 hp to more than 220.

The fuel shortage of a few years back seems to have been
left bahind, at least in the minds of many boat build-
ars. There are more big boats this year than
there have been in some time.

Even in bass boals,
hulls to 20 feet

T —

Bullt-ln Shakespeare trolling motor ghwes Eleciric Feather almost

T4-knot top speed. At only 78 pounds. this 12-foot pirogue rums
sllently on 12-v. marine battery you recharge at home.

20

are appearing. Boatmen who can handle the initial cost will
reap the benefits of greater safety and comfort in rough
water, plus lots of extra storage space for all the odds and
ends that drift around inside most boats.

On the other hand, there are lots of small, light hulls
available this year. Smaller family cars of the 'B0s make
it tough to tow big, heavy boats, but even the
smaller imports can make it up the
ramp with a 400-pound alu-
minum boat on a
lightweight

-
- .

Hypalon coating on Adhilles inflatable makes it tough to
pull up on any shore without ng about abrasion and tender
enough to take three or four out to any craft.
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Now you can leave the dock on board a boat of the
perfect shape and size, designed to do exactly
what you want it to do.

i = ==

Sponson-hulled Starcraft CPS 200 features a small, flat pad just ahead of the stermn to Walk-through windshleld and bow-rider seats
reduce wetted area and drag while at speed. Designed for all-out per-  help make Aquasport 222WT Into a fun family run-
IMWMMJMIM‘;MIHWM e Mﬂinrﬂﬁhgar:kﬂngm:.ﬂtnrlrmgatzr.
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trailer. And many
folks are discovering they
don’t even need a trailer if they go to
ultralight ABS plastic or aluminum cances and john
boats which can be cartopped, or to an inflatable that fits in
the trunk when deflated.

Canoes from firms such as Mad River can be purchased In the big-
with hulls of Royalex plastic, Kevlar, Kevlar/Airex foam, or water powerboats, twin
fiberglass. Each material has special advantages for special forward consocles are gaining fa-

applications. With more families getting into canoseing, big- vor. Aquasport, Grady White and others

ger hulls, such as the new 18-foot Columbia from Old build them. Advantages over center-console designs

Town, are providing the needed carrying capacity. include much more cockpit space aft for fishing and a drier
Inflatables are becoming a viable alternative to “hard” ride at the helm, especially when a canvas top is snapped to

boats—they're available in sizes large enough to carry over the windshield.

1,000 pounds and can handle motors to 60 hp. They'ra Walk-around cabin models also remain popular with

remarkably light for their size, fast and fuel efficient, and blue-water cruisers and fishermen. The walk-around
new materials such as the Hypalon coating on the Achilles design provides easy access to the bow for fishing and han-
line make them tough enough to land anywhers., Sevylor dling anchor or dock lines, while the cabin gives extra-dry

even offers a sail kit for its "balloon boats.” storage plus space to sleep.
5 You'll probably see more offshore boats with Sea Drive
Shallow-dock sailboats systems from OMC this year. Many manufacturers are
In fact. the nationwide popularity of sailing is still grow- offering the system factory-installed. An altermnative is an
ing rapidly. despite the ready availability of fuel for power- outhoard rigged on Gil brackets aft of the transom. The big
boats. Trailerable *‘'minicruisers’” small enough to launch advantage of the Gil brackets is that there’s no transom
anywhere but big enough to sleep two to four are sure to be cutout, so following seas stay out of the cockpit.

good sellers this year. The O'Day 222 is a case in point—it
can be launched in only 20 inches of water. Sailboards and Flat-out performance

small cats such as those from Hobie are still hot items with High-performance boats continue to hold a strong follow-
the younger set. ing. A popular hull design this year is the “pad” boat, with

In aluminum boats, V-hulls are showing up on many john a deep V forward to provide a smooth ride in rough water
boat designs. The Vs are a bit tougher to build and conse- and a small, flat pad aft to provide minimum wetted surface
quently a bit more expansive. But there also are some larg- and maximum speed when the boat is trimmed up in
er center-console models, including the good-looking 19- smooth water. MonArk's McFast series, in fishing and ski-
foot Striper from Sea Nymph. And Starcraft is building a ing models, uses this design. Also good for eye-watering

comfortable 18-foot cruiser with plenty of speeds is the Art Carlson-designed CPS 200 from Star-
freeboard for running offshore. craft—sponsons provide stability at top speed.
Whether you're interested in flat-out speeds or in silent,

leisurely sailing, chances are good you'll find something

that's just right in the 1984 boating lineup. PM
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Build our basic float boat,
add a trolling motor and
get to the best fishing
without spending a lot.

BY ANGUS LAIDLAW

f you're hooked on fishing quiet
waters, as little boat as possibla
should come between you and your
sport. PM's inner tube bass boat is
just about the least boat you can use.
Its quiet competence takes you to
your favorite fishing holes unobtru-
sively. With it, you can laze across
the pond or hang along the rver
bank under the trees and become
almost as much a part of the scene
as the fish.

Called the Water Bug by its teen-
age designers, Andy Rose and Barry
DeGroot, the boat consists of a truck
tire innmer tube, plastic milk crate,
five short 2x4s and a seat—plus a
minimal electric trolling motor and a
battery. You can build it the expen-
sive way with all new equipment, in
which case you can run the tab up to
about $300 if you work at it. Or, you
can do it on the cheap, with stuff you
scrounge, and keep the cost down to
half that or less—depending on how
clever you are and how much you
have to lay out for the battery and
electric trolling motor.

Milk crate is a key

Construction is so simple and
obvious that you'll end up making
maost of it up as you go along. The
first determining factor is the size of
your plastic milk crate. The plastic
lattice-work box we used was 13
inches wide by 18 % inches long. It
just fit inside the 11.00x22.5 truck
tire inner tube before it was overin-
flated to increase its size and the sta-
bility of the boat.

Given the box and the tube, you
need five lengths of 2x4 lumber. It
doesn't have to be pretty, but you
want it smooth where it bears on the
tube, The two side rails, with cross
members, fit around the milk crate.
Dowels trapped in drilled holes in
the side rails and the ends of the
spacers locate them positively. A 36-
inch length of ¥&-inch threaded rod,
cut in half, goes through the topmost
fore and aft openings in the case and
clamps with wingnuts and washers
to hold the frame together. Two 13-
inch lengths of “%-inch copper tub-
ing keep the threads from chewing
up the box. The fifth 2x4 becomes
the footrest when mounted flat

{Plsase tum to page 120)
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PM’s Tire Test:

-

PM used two FPontiac Trans

Ams io test a complete range

of Goodyear tires, from the

lowliest bias-play to the giant

245 Eagle GT—eight sets in

all (six sets stacked at left

and one set on each car). Tests

“-of braking and adhesion were_
made on wet surfaces (inset),
and tests on dry pavement were
for braking, adhesion, acceleration
and rolling resistance. The test
data, presented in the chart that
follows, will help you choose the
best type and size tire for your car.

i’h




Bigger Is Better

... But only to a point.
We test eight sets of
Goodyear tires—and get
some surprising resulits.

"nhﬂdy is an expert when it comes
to buying tires. Oh sure, most
people realize that radial tires are bet-
ter than bias-plys, and that expensive
tires are better than cheap tires. But
beyond that, who knows? All those
black rubber doughnuts look the same
when they're sitting in the racks at the
tire store, and the salesmen might as
wall be speaking in Swahili.

Take heart. When we called the
Goodyear people, they didn't know
either, "Well,”" they waffled, "every tire

FPM crew checks the readout on computerized road-test
equipment, which is fed by a “fifth wheel” clamped to car.

is a compromise between price, parfor-
mance and tread life. It depends on
what you want.” 5o we decided to do a
tire test and, once and for all, find out
exactly what differences exist between
various types and sizes of tires. We
used Goodyears, but you can expect
similar results from equivalent tires
made by other companies.

According to Goodyear's engineers,
the most popular tire size in America is
205/70-14, which fits on a 14x7-inch
rim. Goodyear makes four different
tires in this size. But as they pointed
out, many people fit wider, low-profile
models when they buy new tires. To
keep the same outside diameter, so that
you don't change the car's ground
clearance or spesdometer readings,
you'd have to use a 215/65-15 tire on a
15x%7-inch rim or a 24560-15 on a

15xB-inch rim. To get the same diame-
ter in a taller, narrower, less expensive
tire, you'd use a 195/75-14 or E78-14
on a narrower 14x6-inch rim.

We mounted our eight sets of tires on
Cragar wheels. Pontiac supplied two
identical Firebird Trans Ams firted with
five-liter VBs, automatic transmissions
and Koni shock absorbers. We then
decampad to Newburgh, N.Y., and
spent two days testing at Stewart Air-
port under both wet and dry conditions.
We ran eight separate tests, calculated
to measure everything you'd want to
know about a tire:

Coast-down is a measure of rolling
resistance; the longer the car rolls, the
better your fuel economy. We coasted
in NEUTRAL from 60 to 30 mph, and
measured the time in seconds.

CQuarter-mile acceleration measures

','\l_' i l - lf.p-nm......:‘..--.__.__ .
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The hard part of the test was changing all those tires! Thir-
ty-two tires and wheels wore used on fwo [eS[ Cars
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PM TIRE TEST—SPECIFICATIONS AND RESULTS

AT26PSIbe) | (eee) T (sec. it muph)
1.190 15.34 18.34 7 79.8
1,213 4316 18.14& 785
1.235 40.42 18.30 % 785
1.235 25.99 18.70 & TAB
1.235 2325 17 89@ b
1,235 35.70 18.08 @ T8.9
1.312
1.521 33.33 1827 i TT.3

LIST TREAD DIAMETER

TIRE MODEL SIZE PRICE®  WIDTH {in.) fin.}

Powerstreak Il E78-14 $41.30 5.20 76,18
Custom Polysteel P195/75R 14 S66.05 5.32 25.50
Custom Polysteel P205/70R14 £73.45 573 2534
Arriva F205/70R 14 580.40 £ B4 25.27
Eagle GT P205/TOR14  $114.50 6.20 2535
Eagle GT F2O5/70HR14  $121.15 6.20 2535
Eagle GT P215/65R15  $11B.85 7.10 26.02
Eagle Steel GT P245/A0A1S  $133.35 7.81 26.58

*Prices are lor iowest-priced version, whitewalls and raised letters add 1o the price

White figures are bests; bold figures are worsts

he relaticnship between the tire
and the suspension is an inti-
mate one.

For example, the tread width on our
test-winning 20570R14 Eagle GT is
£.2 inches: on the 245/860R15 version
of this same tire, it's 7.91 inches.

Larger contact patch

All other things being equal, the wid-
er tire has a larger contact patch—it
puts more rubber on the road—and
thus should generate higher comner-
ing, braking and acceleration forces.

Butthat's true only if the suspansion
can keep the full width of the tread in
contact with the pavement,

On a racing car, you can use very
wide lires because the suspension is
designed for use only on very smooth
surfaces. Typically, it has very limited
travel, no camber change and negligi-
ble body roll.

A racing suspension is a very nar-
row-focus mechanism, designed to
perform a limited task.

Rolling to the outside

A passenger car must be much
maore versatile than a racer, and so
must its tires.

In hard comering, even on a per-
fectly smooth skidpad, the compara-
lively soft passenger car suspension
will allow the body to roll to the out-
side.

This is true even on sporty cars like
our Trans Ams. In addition. modem
MacPherson strut front suspensions
allow a surprising amount of camber
change.

Eventually, this lifts the inside edge
of the tread off the pavement as you
comer harder,

TIRE VERSUS SUSPENSION 5, 15

45 poReR
N MOUNT
" FLAMNGE

By BALL
JOINT  BUSHINGS

A low-aspect ratio tire—like the
245/60R15—has a stiffer sidewall and
a sharper shoulder batween sidewall
and tread, which compounds the
problem.

The 20570R14, by comparison,
has a more flexible sidewall and a very
rounded shoulder. Indeed, the tread
actually extends pariway up the side-
wall on this tire.

Outcornering the big ones

Under extreme conditions, the 205/
TO0R14 is actually cormering on (s
shoulder/sidewall, while the 245/
60R15 tries unsuccessiully to balance
on the sharp comer of its shoulder.
The resuit? The narrower lire actually
has more rubber in contact with the
pavement.

And that's how a 6.2-inch-wide lire
can outcorner a 7.91-inch-wide tire, all
other things being equal.

both traction and rolling resistance. Wa
recorded both time in seconds and
speed in miles per hour at the end of
the quarter-mile, from a standing
start.

The slalom is our normal test of tran-
sient handling—cones spaced 100 feet
apart over a T00-foot course. We mea-
sure the time in seconds, and convert to
average spead in mph. It's done from a
60-mph flying start.

Braking is our usual 60-to-0-mph
test, except that this time we did it twice,
on dry pavement and on a flooded
track. We measure the distance in foet
from brake application to a full stop.

The skidpad is our normal 200-foot-
diameter test of steady-state traction.
This time we ran it on flooded pave-
ment as well. It's measured in G-force.

Finally, we set up a half-mile road
course that tested acceleration, braking
and cornering. We measured lap times
in seconds.

When you read our results, you may
be surprised at the seemingly small dif-
ferences in times. For example, on the
skidpad, our worst figure is .630 g; our
best figure is .BO8 g. To put this in per-
spective, you pull .3 g rounding a 90°
comer in typical city traffic and 6 g
when you drive too fast into a freeway
off-ramp in your family sedan and
squeal the tires. At .8, you're plasterad
up against the door, sliding sideways,
at the very limits of adhesion for any
street-legal car. At 1.0 g, you're driving
a racing car.

The same thing is true of our other
figures. The difference between 3727
seconds—our slowest road course
time—and 35.53 seconds—our fastest
road course time—doesn’t seem like

Peodinced by the PAY Auito Dept
Teat: fich Taykor
Photos Frank Lusk
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Cmph)  (WeUDry) | (ewleowy's | (owleew e (see) s
53.18 297245 J656/.630 .682/.6T9 36.38 o &
54 04 3437280 BB 6T T231.693 3663 0 0
95.84 f233 G671L675 JATLT02 ar.a27 1 1
55.32 2667225 F18/ 66T 742,750 36 BG 1] 1
58.37 327 59752 L7781 3 ]
&8.08 373/315 a4l T34 FB5I.765 3561 0 1
26.70 3asi2 T6Bf 3580 6 1
290/264 T461. 715 ma2TNM asm 1 1

' *Skidpad hgures measured in G-lorce; ow = clochwise; cow = countercinckwise,

much. But it would translate to a differ-
ence of B.7 seconds at the Indianapolis
Motor Speedway, or nearly 35 mph in
lap speeds. At that rate, you'd lose tha
Indy 500 by a hundred miles.

In other words, there are significant

differences in the performance of these
tires, differences that can change your
car from an indifferently handling slug
wajnﬂm:lﬂwr'smadzma differances

situation. [f we leamed anything from
this tire test, it"s that tires are the single
most important factor in your car's
over-the-road behavior—and no place
to skimp.

E78-14 Powerstreak [I

While coast-down times for most of
the radials clustered amound 40 sec-
onds, the bias-ply Powerstreak I gen-
erated so much rolling resistance that
times were cut to 15 seconds. Translat-
ed into everyday driving, that's a loss of
2 to 3 miles per gallon—and the clear-
est possible explanation of why nearly
all car manufacturers have switched
from bias-ply to radial tires as standard
equipment, even on their cheapest
Cars.

The inexpensive Powerstreaks per-
formed about as well as Goodyear's
low-priced Custom Polysteel radials in
our handling and braking tests, and
actually beat them around the road
course. Bias-ply tires lose traction very
gradually as they near their limits,
which makes them quite predictable.
But their limits are so low that, on a test

{Please turn to page 118)

are over 20 separate bits of infor-

mation cast into the sidewalls of your
tires. Some of them are more important
than others. The manufaciurer and the
brand name are your assurance of The
Right Label . . . many private-label tires

MATERIALS
LSED

/

COUNTRY OF ORIGIN =
(IF CTHER THAN LI 5.

HOW TO READ A TIRE

are thinly disguised rip-offs of name
brands.

Next most important marking is size. A
typical size label might read P205/
70HR14. The “P” stands for passenger
car. The 205 is the width from sidewall 1o

IDENTIFICATION
CODE

sidewall of an inflated tire,
millimeters. All tires sized
roughly 8.2 inches wide. This
mean the tread will be this wide.
width depends on the design of the tire.

The 70 is the aspect ratio, or the ratio
between the width and the height of the
sidewall. A 205770 tre should have side-
walls approcdmatety 1435 mm. Aspect
ratios of 45 1o 50 percent seem to be the
practical Iower Hmit for street tires,

5. H or V are European sustained spesd
ratings. Mot all American tires carry them.
These ratings have nothing to do with
tread wear. An "R"” means it's a radial
tire.

The last numeral is the diameter of the

Every tire has a maximum air preéssune
rating stamped in the sidewall Usually
this is 35 psi. You should treat this as your
recommended air pressure. Using 35 psi
rather than 25 psi is worth 3-5 percent in
fuel sconomy, according to tire engineers,
and it will also bolster your handling and
tire wear. After 35 psi, there's a negligible
effect on mileage. but a definite effect on
ride. The best compromise for street use is
32 1o 35 psi.

In our testing, we often mention “break-
away.” Every tire has a point during later-
al acceleration (cornering) at which it will
lose traction and begin to slide. “Friendhy™
tires will lose traction gradually.

Orther tires exhibit sudden breakaway:
One instant everything is fine, the next,
you're sliding backwards off the road.
Tires with sudden breakaway are a hand-
fiil even for an expen driver. Breakaway is
difficult 1o measure with instrumentation,
which is why we talk subjectively about it
in this test. But it's very important.

POPULAR MECHANICS = FEBRUARY 1984
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BIG BYTES
LITTLE BUCKS

These four new computers are powerful, but —
power shouldn’t be your only consideration.
We tested them and here’s how they rate.

BY NEIL SHAPIRO, Electronics Editor

Adam from Coleco is a fully integrated system with its

keyboard, digital tape drive and prirmter,

all for about $700. The digital tape | , left)

offers faster program loading and data searching than

corventional tape, but It's stlll slower than a fl

disk. D element jabove, right) a

oummu to d!llvu' letter-quality documents. Tape-
sound or advanced graphic

putmlal.butcmm that will change soon.

== ol
i

]
| ol

L T T AT T T AR
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ln many ways, the Coleco Adam is just about the

most revolutionary concept in how to design and
sell a home computer that we have seen. A keyboard,
digital tape drive and even a daisy-wheel printer are
all included and packaged together.

The printer is a completely integrated part of the
system. And it delivers documents which look as if
they've been produced on an expensive typewriter
(instead of the “dotty” look of other, dot-matrix style
printers). The printer contains the power supply
which runs the rest of the system.

When you turn on the computer, you're in for
another surprise. Instead of coming up in a dialect of
the BasIC programming language, Adam starts a com-
puting session by greeting the user with its built-in
word-processing program. “'We wanted everyone to
be able to do something with Adam right away,” one
of Coleco's officers told us. So, instead of designing a
computer that can be a programmer's buddy right
away, Coleco wants Adam to hit it off with everyone
who wants to write a letter or a report.

28 BHOTOGRAPHS BY BILL ASHE

The keyboard further bears this
out with a set of special function keys
labeled with some of the word proces-
sor's built-in commands, One keystroke on a labeled
keytop allows the user to print, clear the screen,
delete and move text, and more.

The keyboard is very responsive and full-featured,
similar to those on computers costing perhaps double
Adam's $700 price tag. While the plastic case is
light—and on first heft, it seems on the flimsy side—
typing on it is an absolute joy. We had no problem
adjusting to it.

The buil-in word-processing program compares
very favorably with many programs which sell for
$100 to $200. The easy-to-use commands all make
use of the Adam’s specialized keyboard, so learning
the program takes less than an hour, You may not
want to write a novel with this word processor, but it
should serve most home users and students well.

Of course, Coleco has not turned its back on the
programmer. The Adam comes with Coleco “Smart-

POPULAR MECHANICS = FEBRUARY |584
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BASIC” on digital tape. It's not nearly as fast as a
floppy disk machine, but it sure does leave a normal
cassette deck standing still. Our best estimate was
that using the digital tapes (which look like thin audio
tapes) was about 8 to 10 times faster than a normal
cassette.

The SmartBASIC program loads in less than a
minute. Once it is in the machine, you have what
Coleco calls an "Applesoft-compatible easic. In other
words, it is very similar to the Basic which comes built
into the Apple [le computer system. But this is not
quite exact. While SmartBASIC does use the same
structure as Applesoft Basic, the Coleco Adam has a
totally different monitor program (the program in its
main ROM which tells it how to accept commands).
This means that many text-only Apple programs

POPULAR MECHANICS * FEBRUARY 1984

PGIr by IEM features an inrared keyboard which |

allows you to operate cordless from as far
m HMMMMMWIHB
feature a powerful IBM PC-style micro-
I:lrumm:r,lu ‘chiclet™ SEems
In a at lts current price
. By the time you add a disk drive and
extended . the of about 51,200 Is

won't run, and neither will nearly all graphic pro-
grams, particularly high-resolution programs.

And speaking of graphics, this and sound were the
only areas of the Adam we found not quite developed
enough.

At the top of the tape drive is a cartridge slot. Plug
in any of the many Colecovision Home Video game
cartridges and away you go with breathtaking video
action and thrilling sound effects. Yes, the Adam is
also a complete Colecovision game as well as a full-
featured computer!

But, because of the "Apple-compatible” Basic, you
cannot as yet access any of the stunning Coleco-style
graphics or sound in your own programs. We spoke to
Coleco about this and were told that, around the time
this article comes out, they plan to have special graph-
ics packages available. Those packages will have soft-
ware which will allow Coleco computerists to pro-
gram Coleco graphics in a Coleco manner. There
should even be an assembler program available to let

(Please turn to page 139)
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Build PM's

Computer Hideaway

When you're ready for work

or play, just roll back the

top and glide the cabinet to

wherever you want it.

BY NEIL SHAPIRO, Electronics Editor, AND ROSARIO CAPOTOSTO

"ve got your computer console, a
monitor and printer, a few disk
cases, maybe a sheaf of printouts and
some manuals—and suddenly you no-
tice that you can‘t find your keyboard
under the clutter.

If the computer revolution is taking
over—and even overflowing—whatev-
er home space you've assigned to your
setup, take heart, because here's a
beautiful and utilitarian design to help
solve that problem.

Our roll-top unit can be used with
any of the popular computers, whether
tha computer features a detached key-
board, such as the IBM PC (which we
show here), or a built-in keyboard, such
as the Apple Ile. Besides keeping the
keyboard handy on its sliding shelf, this
unit will also allow easy access to your
floppy disks, keep your printer ready ta
operate, and even provide storage
space for manuals, printouts and
library cases of disks.

Set on casters, the roll-top unit can
be moved quickly to your favorite work-
ing spot in any room. So, if you like
working at your desk in the evening
and the family room in the afternoon,
this unit will follow your every work-
ing—or playing—whim.

The hideaway will blend in with just
about any decor. The smooth-sliding
tambour roll-top hides the glassy CRT
tube, disk-drive faces and crowded key-
board surfaces that so many computer-
ists love—Dbut that so many computer-
ist spouses would rather not see as a
room's focal point.

And, just as you don't have to be a
computer engineer to operate one of
today's home computers, you also
won't need to be a mechanical engineer
to begin building your own roll-top
computer tamer.

Design, consnucton and black and white photos.
Rosanio

computer cabinet
mwwmm

Constuction

The cabinet sides and tambour are
made of solid red oak and the back,
shelves and doors are red cak venser

plywood. Select your lumber carefully
because warped stock will not do for
this project.

Begin by edge-joining several boards
to make the side panels. Use dowels to
reinforce the joint and to obtain flush
alignment. Then lay out the curve on
the top of each side using the drawing
on page 103 as a guide. Cut the curve
with a sabre saw and sand the edge
smoath.

Lay out the blind dadoes as shown in
the drawing and use a router with a %%
in.-dia. straight bit te make the cuts.
The simple jig shown on page 102 will
assure accuracy. (Most light-duty rout-
ers do not have the power to drive a
%-in.-dia. bit through hardwoods like
oak. But if you have a heavy-duty rout-
er, use the larger cutter and omit the
jig.) Start your cuts at the back edge
and stop short of the front as shown in
the drawing. Square off the end of each
dado with a sharp chisel, then glue
small blocks into the back end of each
dado to close the gap.

Routing the tambour groove in the
sides requires a tamplate made of Y4-in.
plywood or hardboard. To make one,
rip the plywood exactly 2 in. narrower
than the width of the side, then rough-

cut the top edge so it conforms basically
to the shape of the curve. Center the
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Made of solid red ocak and 3/-in.-thick red
oak plywood, this substantial cabinet Is
caster-mounted to provide maximum ver-
satility. The unit can be easlly rolled out
from the wall and used In conjunction
with a home office desk or even a dining
room table. The sliding tambour door hides
and protects wvaluable computer com-
ponents, \W'hen ralsed [far left]. It provides
immediate access to a slide-out keyboard
shelf [left]. There's also plenty of room for
storing reference materlal below



Cut blind shelf dadoes with router and |ig
see dr atr Move block (ar-
A T i Tl
must be set back cabinet front,

T

at right) to

DADO ROUTING NG

34 x 2112 x 40°
{2 REGD.)

314 x 2-1/2
x 12"
|2 REQD,|

JIG 15 DIMENSIOMED FOR LISING
A 57-0IA. ROUTER BASE AND
A T2 DIA STRAIGHT CUTTING BIT

MARKING JIG FOR TAMBOUR
GROOVE TEMPLATE
3 x 11 x g DRAWS

CEMNTERLINE

SHALLOW
KERF FOR
FEMNCIL
POINT

I x1-1/4 x 3"

template on the cabinet side and tack-
nail it in place.

Make the marking jig shown above
and use it to transfer the shape of the
side curve onto the template. Be sure to
keep the centerline of the jig perpendic-
ular to the curve. When the transfer is
complete, remove the nails, and cut and
sand the template smooth. Reattach it
to the side using the same nail holes to
assure alignment.

102

Use a template guide, inserted in
your router base, and a %e-in.-dia.
straight bit to cut the tambour groove.
Do not try to cut the entire depth in one
pass. Instead, make three or four
passes, progressively increasing the
cutting depth. Start at the bottom of the
back and guide the router against the
template until the groove is complete.
Hand-sand the groove edges to ease
any sharp corners.

Next, cut the back panel to size. Then
cut the dadoes for the shelves in the
back and cut the grooves for the back in
the cabinet sides. Cut the shelf panels
to size and add the solid wood edging,
as shown in the drawing.

After boring the vent and cord holes
in the shelves, dry-assemble all parts to
make sure they fit properly. Round over
the cahinet side edges with a router

(Plaasa turm to page 136)
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The chord harp with its colorful, hand-painted sound-
board accompanies our tinger [above]. Other kit in-
struments are: hammered dulcimer [foreground] and
teardrop dulcimer. Building the five-string banjo [inset)
requires minimal woodwaorking skill,




4 Heirloom Instruments
From Kits

With patience and basic tools you can produce antique-style
instruments music lovers admire.

BY ROBIN NELSON; Color photos by George Ratkai

The growing interest in American folk music has
resulted in a burgeoning of kit instruments, espe-
cially the stringed variety, as shown here. You
can make one from a kit using basic woodworking
skills and a few tools. The result can be a fine-
sounding instrument at half the cost of, or consid-
erably less than, a maker-finished one. Since
you'll be working with fine tolerances, patience is
one of the critical virtues neaded by a luthier—
the formal name for a maker of stringed instru-
ments.

Remember also that the tuned sirings on any
instrument exert a tremendous force—up to hun-
dreds of pounds in some cases—even though the
dimensions may be relatively small. This means

your gluing and fastening techniques must be up
to professional standards.

Finishing is another critical area. Most kit mak-
ers offer options—from lacquer to oil finishes.
Use a finishing method that is comfortable for
you.

How the instrument is used—whether it will
be kept in a protective case when not being
played, or on display—can also figure into the
choice of finish. As can be seen from the exam-
ples (none of which escaped completely flaw-free
from my impatience and inexperience), some of
these old-fashioned pieces are too pretty to hide
in a closet. Kit prices and ordering information
are at the end of this article.

Five-string
banjo

The Diamond Eagle model banjo kit
from Stewart-MacDonald Manufactur-
ing Co. requires the least amount of
woodworking of the examples here.
However. it can also be ordered without
inlays on the fingerboard and unfretted
(at less cost). Those jobs would then be
added to the assembly time.

The neck is roughed out and must be
shaped and sanded. The neck and res-
onator (back) bindings are of a material
called Ivoroid. They are measurad and
cut, glued in place and shaped with a
cabinet scraper, utility knife or razor
blade. It's somewhat tedious, but don't
rush it.

The laminated wooden rim, often
called the pot, is fitted to a cast brass,
chrome-finished band called the tone
ring. This fit is the most critical element
in producing the sound. The first thing
you should do is look at a kit banjo's rim
and tone ring. If the fit isn't tight and
exact, send it back. The otherwise very
thorough instruction sheet doesn't
mention that you can put clear lacquer
on the rim/tone ring contact area later
to possibly improve the fit and thus the
tone. The company does provide a
phone number for in-progress consulta-
tion.

While most professionally made ban-
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jos are finished with hand-rubbed lac-
quer, [ used tung oil on all the instru-
ments shown here in anticipation of
their being passed around, shown off
and tried out by novice plunkers.

The finished banjo has a powerful,

Is easlly carved to afver it
Is glued aiong the sides of the
remember to scrape away from your sup-
pﬂﬁmmnmwn:{

The

ringing tone, and the playing action
{fingerboard angle) is easily adjusted. It
seems to be the equivalent of profes-
sionally built instruments that cost
£1,000 or more.

Flpase tum to a 125)
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Redecorate with a

BOOKCASE
WALL

Build PM’s floor-to-ceiling unit for
books and favorite things. and
you'll transform your living room.

BY BILL HARTFORD
Managing Editor

Five Individually constructed boxes fit together to fill the
Iving room wall at right. The 3-in.-wide stiles and 3%-in.
rown molding that's continued around the room ghwe
the bookcase wall 2 designed-in lock. The appearance
and the storage space of the 12-in.-deep unit s enhanced
by the row of base cabinets with ralzed-panel doors. The
top two bookshelves are designed to be adjustable |be-
low). A hatch |bottem| that Is bullt into the bottem of
one or more cabinets then covered glves you a great
place for hiding cameras or other valuables.
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rming a whole wall into a bookcase is one of
I those "dream'’ projects. You plan to do it for a
long time—while books keep piling up in a
comner. Or, if it's not books that you accumulate, it's
probably something else: Just about any collection
can be displayed nicely on all the shelf space you get
with a floor-to-ceiling bookcase. And, as you can see
above, by designing in a base row of cabinets, you get
out-of-sight storage space.
Usually, the wall in your living room, or whichever
room you're considering for the bookcase, selects
itself. It's the one—most likely the only one—without
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doors, windows, a stairway or other interruptions. In
the living room shown, the wall measures 13 ft., 5 in.
and the ceiling is a standard 8 ft. With these dimen-
sions, a division of the space into five equal compart-
ments provides the best proportions for the unit.

Since our living room is a modest 13 ft., 5in. by 18
ft.. we didn't want to cut into it with too deep a wall
unit or use deep cabinets as a base for the shelves.
Our design takes only 1 ft. off the length of the room,
and (as we were delighted to find out) actually makes
it appear larger

After deciding on a 2-ft.-high row of cabinets for

POPULAR MECHANICS - FE

the base, we laid out shelf spacing with an eye 1o
proportion and the ability to accommodate oversize
books and other tall objects we might wish to display.
We made the bottom two compartments of each unit a
fixed height. The top three compartments are adjust-
able in height because we made the top two shelves
movable.

To make our construction as integral as possible
with the living room, we extended the 3%%-in. crown
molding that tops off the bookcase completely around
the room, then added it to the adjacent dining
room.




of the
Id boxes.
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hand comer of room; others follow In line.

to bridge box edges, cut the rails to fit

Space between bottom shelf [B on drawing
lrﬂfwhmﬁeﬂamimlshdltln!

Cabinet door scrap
raised panel. rail and stile (see drawing).

shows assembly of

Use finishing nails to attach moldings to the
Interlor edges of the stiles and headboards.

around
look.

the wide crowm mal
the room completes the bullt-

Once you have divided your wall
length by the number of individual
units that will go together, you can start
constructing the “boxes” of ¥4-in. birch
plywood. Our five boxes are each 32 in.
wide and 94%: in. high. Note that the
height is 1% in. short of 8 ft. Since
you'll be building the boxes in your
shop then tipping them to an upright
position in the living room, do not build
them to ceiling height or they won't
clear. With our design, the molding cov-
ers the 1%-in. gap at the ceiling.

Start by cutting box sides, tops and
bottomns and five shelves. The tops, bot-
toms and fixed shelves are dadoed into
the box sides, so they are % in. longer
than the adjustable shelves. Cut five
backs for the boxes from '4-in. lauan
plywood. The dimensions are 32 in. *

P colice photos Michael Merie

Black and white photos: v Dodin

Techrecal &t Eugene Thompion

Design consultants: Bob Samapede and Frank Fieno
Room shiist: Gabe Hemick

o8

B9'4 in. Note that the height need be
only 88% in. (942 minus 5% in.}, since
the backs need not cover all the way to
the floor, but only far enough down to
provide backs for the base cabinets.

Assemble the boxes using glue and
Bd finishing nails driven through the
sides and into the fixed shelves, tops
and bottoms. For the adjustable
shelves, bore two holes 2 in. deep in
each side of the boxes to accept stan-
dard shelf-support pins at the preferred
shelf spacing. You can bore additional
holes for different spacing at this time
or wait until you may want to move the
shelves. Installing the lauan backing on
the boxes now will assure that they are
assembled square with no racking. Use
glue and 4d finishing nails.

All the stiles (H and I in the materials
list) can be attached to the boxes now
rather than after they are installed in
the room. Glue the 2-in.-wide end stiles
(H) to the left and right side boxes as
shown in the drawing. Arttach with 6d

finishing nails. Set the nailheads and
fill the holes with wood filler, These
axtand to within 6 in. of the floor (which
is the width of the footboards) and to
2% in. of the top of the boxes (the width
of the headboards).

Attach the center stiles in the same
manner to all the right sides or all the
left sides, depending on the direction
you'll be installing the units. This lets
each box be slipped behind the stile of
its neighbor as you install them.

Making the cabinet doors

The most handsome cabinet door for
a wall bookcase of this design is the
raised-panel type. Making the 10
raised-panel doors is clearly the most
difficult and time-consurming part of the
job. Door frame rails and stiles and
door panels are of poplar, which is sasy
to work and takes a paint finish very
well. The door panels are cut on a shap-
er or a radial-arm saw with a convex
panel-raising cutter. The rail and stile
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§ CABINETS TOTAL 13" 4" WiIDE
TO FIT OM WALL LENGTH OF 13° 57
ADJUST CABINET WIDTH TO SLIT
DIFFERENT WALL LENGTH

z —

CUT WATH 1-1/2"
COMNVEX PAMNEL-
RASING CUTTER

DETAIL 6—~DOOR PANEL

K, t
L 4-3eDEeP x mi W [ 118 x 38" 5
TNE"WIDE TONGUE AND L
RABBET GROOVE
[ALL SIDES)
CUT WITH 112 MATCHING EDGES WITH
COVE AND BEAD 112" MALE AND FEMALE
CUTTER ROMAMN OGEE CUTTERS
DETAIL 7—RAIL AND DETAIL 8
STILE CROSS SECTION RAIL END
glue joints were cut with Rockwell's
cabinet and cove kit No. 43-922. Or, MATERIALS LIST—BOOKCASE
use a router with the bits specified in Slen s Seserkacien tovsd 20 s % 2% = 114" poplar (doar

details 7 and 8 on the drawing.
Assemble the doors by gluing to-
gether the rails and stiles. Do not glue
the door panel in place—it should
“float"” in the frame grooves to allow for
expansion and contraction. Put the
completed cabinet doors aside. They'll
be hung after the boxes are installed.
Before moving the boxes to your liv-
ing room, you may want to cut “hatch-
as" in the bottoms of one or more of the
cabinets for use as hiding places. We
put one in the right-hand cabinet and
use it for storing cameras.
Move the boxes to your living room
{Fiaase turn to page 135)

% 5F
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hl“fm 31%" plywood
x x ®
{top, bottom, fixed shalf)
Ya ¥ B X 31%‘%&!&&

stila]
Iyx 2 x 28 {rnil)

railh
10 ",rip:l}:ﬂn'sﬁ ¥ 13" popiar (door
Ls x 34 x BOW plywood (filler

Shelf suppor pins
1 1% ® 21" continuous hinge
20 34" offset hinge

Az reqd.  Birch plywood veneer tape

Misc.: Carpenter’s glue; shim shingles; 4d and 6d
finishing nails; 1" finishing brads; 220-grit sandpa-
per; wood filler; enamel primer; semigloss enamel
WMHMMMMW
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BOOKSHELVES

TO BUY
AND BUILD

e

solld oak bookcase comes as kit.

Here's a look at what's available in the
world of manufactured bookshelves—
plus a bookcase to build in a weekend.

TEXT AND PHOTOGRAPHS BY WILLIAM BEYER

en you're looking for book shelves to buy you have a
wide choice of options. On the one hand, there are
elaborate factory-built cases which provide everything from
book storage to a place for the TV, stereo and your record
collection. These tend to be fine pieces of freestanding fur-
niture and are expensive. On the other hand, there are very
simple, and relatively inexpensive, wall-mounted shelving
systems that nearly everyone can install. In between are all
kinds of kits that come in various stages of assembly.

To begin with, you dont have to go the costly route of the
factory-built bookcase to get a similar look. In its 1983 fall
and winter catalog, Sears offers a system (shown above,
right) that appears factory-built, but you assemble it with
only a screwdriver. A 72-in.-high bookcase with five 30-
in.-wide shelves in a wood grain finish costs about $125.
An 18-in.-wide unit, the same height, runs about $100.

For a radically different look, you can get a steel utility
shelf system, either in standard gray or a wide variety of
decorator colors. The Hirsh Co. is one manufacturer of
these attractive and economical bockcase/storage systems.
They work equally well in a shop or a child's bedroom, as
shown in the photo at right. These units measure 30 X 30
in.—eaither 12 in. or 16 in. deep—and can be stacked to
create wall units 60 in. high. A single unit sells for about
$15 to $20 depending on depth. These systems do come

110

unassembled, but they are easy to put together with the
nuts and bolts provided.

Another easy-to-assemble bookcase is shown on page
130. This system, made by Enape and Vogt, uses special
brass clips to join the case sides, top, bottom and shelves.
These clips come in right angles to form corners, tees which
join the shelves to the case sides and crosses to support
shelves alongside interior vertical dividers.

The clips are sold separately at hardware stores and
home centers that carry the manufacturar's Malatex shelf
boards. The clips fit either 5&-in.- or *s-in.-thick boards, so
you can make your own shelving from hardwood or ply-
wood stock and just buy the clips to join them. The unit
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Sears modular bookcase/storage system
features an oak-grain finish and a clever
cam-locking mechanism. Components are
asembiled using only a screwdriver,

‘1 )

Steel standards with brackets [right ) feature fully adjustable shelves. In order to

Install the brackets, you first insert the end keys into the standard's slots and
then tap them in place with a hammer [left].

shown uses 5&-in.thick by 10-in.-wide Melatex boards
which range in price from about $5 for a 24-in.-long shelf to
315 for a 72-in.-long shelf. The clips let you customize your
bookcase to suit your own needs.

All you need for assembily is a tack hammer and the 7%&-in.
brads that are sold with the clips. This system is o easy to
construct that you can do it right in the middle of your living
room floor. Just make sure the boards are tight to each
other before installing the clips. When you have completed
the assembly of one side, carefully turm the whole unit ovar,
attach the clips on the other side, and you're done.

Bookcase kits are another shelving option and they are

(Please turn o page 130}

Hirsh's easy-to-assemble steel shelving is available
In a wvarlety of attractive contemporary colors.
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Finishing touches go on
line's double-wide
house before it heads to its site.

PM's Complete
To Prefabrica

BY JOHN H. INGERSOLL

-

ted Houslng

\We offer some insight into the types of factory-built
houses and their differences, and we add a surprise or two. Wk o2

avings can really add up when you
build a house on your own. But if
you build from scratch, the work can be
overwhelming. However, there is an-
other way: a prefabricated house. With
a prefab unit, instead of cutting every
board on the job, that part of the work is
done for you in a factory.
When you build your own prefabri-
cated house, you can reduce your

manufactured house (a double-wide,
for example) and once site work and
foundation are completed, you'll get as
close to an “instant house” as any sys-
tem offered today.

B Professional help—Opt for contract-
ing your own house, and you'll get help.
Suppose you hire framers to erect the
shell of a precut house. Before you ask

total investment by up to 50 percent.
You'll surely save between 30 and
40 percent over a built-for-sale,
stick-built house. Howewver, house
construction is arducus and time-
consuming. Once it is completed,
though, building your own house is
probably one of the greatest thrills
you'll have,

If you complete only those con-
struction steps about which you feel
confident and subcontract the rest,
you can save 10 to 30 percent. Act
as the general contractor and sav-
ings will fall in the 5 to 10 percent
category.

There are other advantages in opting
for prefabrication:

B Speed—Contract with a builder for
a panelized or precut house and you'll
prabably move in sooner than the three
months normally needed to build a con-
ventional house. Order a modular or

112

cut log house can assemble the unit

Several men following mmb'lqumnfapr&

for bids, the manufacturer arms you
with facts on how many men can erect
the shell in how many days.

B Wide selection—Almost any style
you've seen or imagined is yours for the
asking., Compared to builder model
houses, which could number 100 in an

n a few days.

average metropolitan area (plus 200 to
300 variations on paper), there are well
over 4,000 styles and sizes of prefabri-
cated houses to be seen in catalogs
from the 250 or so major makers of pre-
cut, panelized, modular and manufac-
tured residences in the United States.
And there may be another 100 designs
in Canada.
B Customizing—Design fees for a
custormn house are less than those a
residential architect would charge.
Architects, on the average, receive
$50 to $75 per hour, or they charge
on the basis of a percentage of the
construction cost. Nearly every mak-
er of panalized or precut housing is
willing to design and fabricate what-
ever house you want. If all you
demand is a slight change, there's
no charge. A substantial alteration
of a model may require plan changes
and a small fee.
Buyers take advantage of this
option. A 1982 profile of Pre-Cut
Intermational Homes buyers re-
vealed that only 3 percent chose a stock
plan, while 48 percent worked with the
company to produce a custom plan and
49 percent ordered a modified stock
model house.

There are three basic variations of
prefabricated houses:

POPULAR MECHANICS « FEBRUARY 1984



Panelized housing is the granddaddy
of prefabrication. Today, panelization
refers essentially to finished or partly
finished wall sections. The sections
usually are 4 <8 ft. and include plates,
studs and sheathing. Windows, doors
and roof trusses are also usually in the
package. Some firms ship panels fin-
ished inside with insulation and dry
wall.

Two men can assemble house walls
in a few hours over a finished founda-
tion and subfloor. Once all the prebuilt
portions are in place, plumbing, heat-
ing, wiring, baths, kitchen, lighting and
applying finish materials proceed as
they do in a stick-built house.

Precut housing begins as wrapped
bundles of cut-to-fit studs, plates,
joists, headers, beams and so on. Each
wood member is numbered or lettered.
The same code designation appears on
the working drawings. Referring to the
drawings, the builder or owner/builder
determines where every piece goes.
Once the framing is finished, the precut
home is completed in the same way as
a stick-built housa.

Modular and manufactured housing
is 90 percent factory built. A foundation
is prepared on the site. When the house
or housa sections arrive, there are utili-
ty connections to make and, for more
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House from Real Homes afferds ous liv-
Ing. Guest room bath are owver garage.

Panelized house called the Ci by Acorn
includes solar roof collectors a solarium,

Manufactured house by Champion has wood sid-
mmmgamm

Maodular house made by Cardinal contains three
bedrooms, two baths, room and garage.

This dome house made by Monterey Domes fea-
tures customized push-outs and a wooden deck.

Precut house by Lindal had its origins In a stock
model. but then struck far off on s own,

than one section, sealing the housewide
butt joint. Otherwise, everything is
assembled, installed and finished in the
factory. House sections are lifted from
the road or truck bed and placed over
foundations by a heavy crane.

Common questions

Do prefabricated housing companies
have national building code approval of
their products? Yes. Few prefabricated
housemakers would stay in business
without approval. That doesn't mean

Prefabricated houses
can be easier to build
than stick-built houses.

every local building department ac-
cepits factory construction without a
personal review.

Don‘t building plans require a local
architect’s seal for approval? In rare
cases, yes. The fee may run between
$200 and $400. But the vast majority of
building departments accepts the seal
of the engineer or architect employed
by the prefabricated house producer.

Don‘t many communities bar manu-
factured (mobile) homes? Yes. Al-
though the number is declining. some

communities in every state refuse to
grant zoning variances for what many
still call a “trailer park.” Many times
there are pragmatic reasons, such as
the loss of tax income (most mobile
homes are taxed as personal, rather
than real, property). But in some cases
prajudice is also involved.

Isn't it more difficult getting mort-
gage money to buy or build a prefabri-
cate house? Buying a completed pre-
fabricated house brings you no more
hassle than buying any new house.
However, general contracting or build-
ing on your own will turm up some lend-
er resistance toward handing out a con-
struction loan {see Financing A Prefab-
ricated Home on page 115).

How much do shipping costs add to
the price of a prefabricated house? You
can calculate between $75 and $250
per truck for the first 50 miles, and
$1.25 to $1.50 per mile per truck after
that.

At what distance do shipping costs
grow uneconomical? Not many home-
builders buy packages from a factory
maore than 300 miles away. For individ-
ual buyers, the story is different. Acorn
Structures plant manager Henry Mi-
lette says the company has been ship-
ping houses to the Boulder, Colo., area
for some time. For a two-truck load,

113



that's $3,600 away from the Acton,
Mass., plant. Milette says, "Buyers fig-
ure they get a custom-designed house
without a $6,000 to $8,000 architect's
fee, so the shipping cost is worth it.”
Do prefabricated houses save more
energy. less energy or about the same
as stick-built houses? Except at sites
outside the jurisdiction of building
departments, all houses today must
meet an energy conservation standard.
All prefabricated housing is built to
meet or exceed these standards, no
matter where they are shipped. A num-
ber of companies push beyond pre-
scribed levels. Standard walls for a Lin-
dal Cedar house are rated at R-21.14;
ceilings at R-33.3. In addition, Lindal
and Acorm have developed passive
solar options. Acom also has an active

solar package.

Nine factory-built types

Here is an alphabetical list of the
types of house packages and complete
homes sold today. Most are variations
on precu’ houses, the type most easily
adapted to do-it-yourself construction.

1. A-frame—This design spread
guickly in vacation areas and is occa-
sionally found in suburban locations.
Some were built on site. Many were
prefabricated.

Today, perhaps a half-dozen compa-
nies produce precut and panelized
parts for A-frames and modified A-
frames. Modified versions will use the
“A'" as a core from which additions
extend.

2. Do-it-yourself—A ot of precut
housirn.g companies sell to ownenbuild-
ers. A smaller number market exclu-
sively to build-it-yoursalf people. Two
of these companies, Curtis Homes and
Miles Homes, make construction loans
at below-market interest rates to buy-
ers. In some cases, Miles will finance
the foundation.

To get construction money from Cur-
tis, you sign for a “‘complete-it-your-
self’ program. After the foundation is
in, a Curtis crew erects a8 weathertight
shell. You take over at that point and
complete the house. Miles delivers the
house package for you to build from the
foundation up.

All companies contacted in the do-it-
yourself group provide a detailed con-
struction manual and full working
drawings, and offer help if you get
stuck, either through a local company
rep or dealer or via a toll-free phone
number,

Styles include ranch, split-level, split-
entry and two-story in traditional or
contemporary designs. Everything to
finish the house is available from the
companies, either standard or as an
option. Owners finish their homes in an
average of six months to two years.
Company officials claim that lass than 2
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Quick Key To Prefab Housing Terms

A-frame: Any house with a front eleva-
tion that resembles the legs of an "A." lis
sidewalls and roof are the same.

Conventlonal construction:  Any
house built on site, using lumber cut on the
job.

Dome home: Modeled after R. Buck-
minster Fuller's geodesic dome, this house
uses precul wood framing, steel connec-
tors and bolis in a web of triangles.

Double-wide: A mobile/manufactured
house, factory-finished in two sections over
a chassis. It is towed to the site and con-
nected, side by side, to form a ranch style
house up o 32 ft. deep.

Expando: A single-wide mobila'manu-
factured house with an addition lransport-
ed inside the main house body. At the site,
the addition is pulled out.

Factory-bullt: See prefabricated.

Kit house: At minimum, a package of
precut, house-framing members wilth de-
tailed assembly instructions. At maximum,
avery par 1o bulld a complete house.

Log house: A house having outer walls
assembled with debarked, precut, notched
logs, usually included as part of a kit

Manutactured house: Modem term for
@ mobile home, a factory-completed house
on a chassis, hauled 1o its site.

Mobile home: A term widely used for a
manufactured house. "Mobile” belies ils
use, since 96 percent remain permanently
on the site to which they are first towed.

Modular house: A factory-buill houss,
completed in several large sections (roof in
ptace), following conventional construction
standards and shipped on truck-hauled

flatbeds fo a site where the sections are
connected over a prebuilt foundation,

Panalized house: A house assembied
with prebuill wall sections on a 4xB-fi.
module, It often has floor and roof sections
and roof trusses. it is shipped fial in paneis.

Pole house: A house supported on
pressure-treated wood poles driven into
ihe ground below frost level. This tech-
nique is used cften for diticull sites
(slopes, shorelines).

Precut house: A house for which all
framing lumber has been factory-cut to size
and numbered.

Prefabricated: A broad term defining
any house construction step compieted in
a factory environment. The word applies
equally to prehung doors and entire
housas completed under a factory roof.

Sectional house: A definition predating
“modular house” but still used by some. To
confuse the issue, some sales people
apply the term to double-wides.

Single-wide: A manulactured house not
less than B #. by 40 f., or 320 sq. fi.

Stick-built: Conventional construction.

Trailler: A camper. Also, a term applied
o manufactured houses before 1945,

Triple-wide: A manufaciured house as-
sembled from three prebuilt sections usual-
ly, bul not necessarly, parallel o one
another. House depth is up to 42 fi.

Truss: A fundamental part of many pre-
fabricated houses, a truss is made up of
framing connected to make the whole sub-
stantially stronger than any individual
membar, called a chord. Trusses are mos!
often used to support a roof.
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percent of the buyers fail to finish.

3. Dome houses— Domes are anoth-
ar form of precut housing and are built
as much by owners as by builders.
Most dome packages include steel con-
nectors, steel straps, precut wood fram-
ing, hardware and precut plywood
sheathing. At least one firm, Timber-
line, sells only the connectors, straps
and hardware, since it's cheaper to buy
the lumber locally.

For hardware, framing and close-in
materials, package prices range from
$4,000 to $50,000. House sizes are
from 600 to 3,000 sq. ft. A second
dome can be added to make a cluster.
One maker, Cathedralite, says that twao
unskilled couples can erect and close in
dome framing in six to 14 hours. Of
course, the time-sapping work on any
house is finishing, not framing.

4. Log houses—Another offshoot of
the precut system are log structures.
These houses have spread from the
backwoods to suburban communities.
About half of the log packages sold ara
assembied wholly or in part by owners.
Logs are debarked, trimmed, pressure-
treated, cut to size for the house plan
and notched.

A package usually includes logs for
exterior walls, hardware, prehung win-
dows and doors, framing lumber for

e

roof, detailed plans, a construction
manual and a half-day to a day of on-
site technical assistance.

Log walls are not conventionally
insulated. However, a recent National
Bureau of Standards (NBS) study con-
firmed the argument log housemakers
have used consistently: Log walls do
more than insulate naturally, they
retain heat and release it during nights
and cloudy days. Officially, the average
log wall rates between R-12 and R-
13.

One- and two-story log house models
are sized from 600 sg. ft. to nearly
3,000 sq. ft. and are priced as packages
from £10,000 to $40,000. Interior log
walls are cut flat. Exteriors show the
natural log shape, except a new style
from Lincoln Logs Ltd. in Chestertown,
MN.Y., which is indistinguishable from
lap siding.

5. Manufactured houses— Still trying
to shake the pejorative use of “trailer,”
the manufactured, or mobile, house
industry has made a great deal of
progress. In many cases, no one can tell
a manufactured house from its stick-
built neighbor. Called double-wides
and triple-wides, houses take shapes as
varied as conventional housing.

Today's single-wide—the familiar ci-

(Plsase tumn to page 158)
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Tricks From

A Master Craftsman

SANDING

block In saw’s lower
guide for easy access

2 eeessesesssenmesm—— O 1M PLE-FR

Prevent accidental hammer dimples on
wood surfaces with this handy protec-
tive shield. Cut the shield from Yie-in.-
thick plastic laminate and bore a V&-in.-
dia. centered hole as shown.

To use, start the nail, then place the
shield over the nail. Hold the shield flat
against the workpiece face and drive
the nail until it's flush with the lami-
nate.

Remove the shield and use a nailset
to drive the projecting nailhead flush
with or below the workpiece surface, as
desired.

TRUING

o T R E i AP 1

JIGSAW

-E»f." i

You may be aware of the jigsaw's ver-
satility as a cutting tool, but with this
easy-to-make attachment, it can per-
form sanding operations as well.

Insert the wood-screw threads of a
Ya-in.-dia. * 2-in. hanger bolt into the
epd of a %4 ® 1% X 3-in. wood block.
Then, use rubber cement to glue abra-
sive paper to both faces of the block.
Glue coarse grit on one side, medium
on the other. Or use adhesive-backed
paper such as 3M's Press'n Sand.

For sanding, place the protruding
machine-screw threads in the saw's
lower chuck. Use different-shaped
blocks for specific sanding operations.

CUT FROM
116" PLASTRC
LAMINATE

ARD EDGES IS

To successfully edge-glue two boards,
their mating edges must be perfectly
true. Dressed lumber is rarely pur-
chased with edges that are suitable for
joining. However, here is a quick and
foolproof method that you can use to
true the edges of any two boards—
simultaneously.

Clamp the boards with their mating
edges butted together tightly. Then,
using a straightedge guide and a porta-
ble circular saw, cut straight through
the center of the joint, removing stock
from both boards.

If the gap between the boards is wid-
er than the saw kerf, repeat the proce-
dure as many times as necessary to
close the gap. The result will be two
straight and true mating edges that will
produce an “invisible” joint.

About The Author

This is the sighth
installment in &
saries of shop
technique articles
by master crafts-
men. Each article
reveals time-test-
ed shop secrets
and techniques
used by craftsmen
to achieve profes-
sional-looking results in their workshop
projects.

This installment’s craftsman is Rosa-
rio Capotosto. No stranger to FM read-
ers, Rosaric has been contributing his
woalth of knowledge to our pages for
more than 10 years. His vast experience
encompasses more than 30 years of writ-
ing how-to woodworking articles and
books.
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This simple bench plane guide can aid
you in planing perfectly square edges,
Choose a square-edged piece of Y4-in.
stock for the guide and cut it 3 in
longer than the plane. The guide's

width often is determined by the job,
but a 2%-in. width will be sufficient for

most work. Cut a Ye-in.-deep * 'A-in.
notch in the guide's top edge. The
notch will allow the guide to clear the
protruding plane iron (blade) and sit
flat against the plane's bottom. Nest,
bore two *e-in.-dia. mounting holes
through the plane’s base. Attach the

guide to the plane with two 1V-in. No.
8 sheet-metal screws.

To use, simply keep the guide flat
against the workpiece's face while
planing. The plane will cut perpendicu-
lar to the guide thus forming a square
edge,

1-144° MEY, B SHEET METAL
SCREMY (2 REQID)

HOLE DRILLED TC SUIT
SCREW |2 REQD)

Atg" STOCK,
WIDTH AND
LEMGTH
T SLIT

During planing. keep the guide flat agalnst the workplece's face.  Here's the gulde prior to mounting. Note the iron-clearing notch.

RADIAL SAWDUST SLOT I

Spacer blocks between the fence and the
worktable create a sawdust slot |armow)

6

Boring straight pilot holes into the edge
of fir plywood for a continuous hinge
can be tricky. The drill bit often is
deflected off course when it hits a glued
joint, a dense knot or a void in the ply-
wood's edge.

To solve this problem, nail a Y-in.-
thick pine reinforcement strip to the
plywood's edge. Then tape the hinge in
place over the pine strip. Punch screw-
hole center marks and bore pilot holes
through the strip and into the plywood
edge. The pine strip will serve to sup-
port the drill bit and keep it straight.
Remowve the strip before installing the
hinge.

This technique is also useful for
installing other styles of hinges and
hardware on delicate surfaces.

(Ploase tum to page 134)
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Mall spacer block to the fence every & In.,
but not directly under the saw-blade path.

HINGING A PLYWOOD EDGE I

Sawdust that collects along a radial-
arm saw fence can cause inaccurate
cutting. The sawdust forms small
mounds that prevent the workpiece
from abutting the fence tightly. Te
eliminate this problem, provide a saw-
dust escape slot between the fence and
the worktable.

Make the sawdust slot by nailing Y
* ¥ * 1-in. softwood spacer blocks
along the fence. Place the blocks 6 in.
apart, but don't put one directly under
the saw-blade path. Position the fence
on the saw with the spacer blocks fac-
ing forward. Tighten the fence lock
knobs and be sure the spacer blocks are
below the worktable's surface.

17



EASY-TO-ASSEMBLE-KITS
In Stock for Immed. Shipping or Pick-up.

onty SA25 £55 v

F.OB Broomall, PA

Comparable sovings on diams. from 4' b0 7' All kil
ﬂ%urhh of B 5 1 98" Oihar ki

adt e loar-io-

con be ardered.

Sarasota, FL
{813) 923-1479
Houston, TX
{713) T89-0648

[Opaning Apell '84)

© Tha lmn Shop 1877, B2

F-u-p'p I‘hﬂli‘ |qnﬁ.m:| mrywh.m |I~1| wi thers
wn't another Lpirn' swtair around that tovches
our combination of price and quality of mate-
rials and Uu-rtmnnlrl ip. We balieve il

Call ﬂl \I.‘I:I'IE Jﬂl l'l![ lIﬂEHIJII

[ The iron Shop, Deme PM24, Bas | 28, 400 Reed Bood |
Broomod . Po 19008 O Tel 12750 544-7000. |
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|
| City Sren T

We occapt MosierCard, VISA and AMEX. |
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WATER WELL
DRILL KIT

Now you can dnll
a water well or a
free-flowing
spring in your
backyard, Have
all the pure, fresh
waler you wanl

Easy to operate
as your power
lawn mower!

FOR FREE BROCHURE
CALL TOLL-FREE
1-800-821-7700

{Ash for Extonsion 206)

[ Or chip coupon and mal TODAY!
J & n 208 Andaraon Rosd
1 Dpeiha, Alshema 26802

| Piease mail your FREE brochurs.
|

| Print Mame

| Address
| City-5State Zip
- —— — i — oL |4 empfack My O
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AUTOMOTIVE ODDBALLS  (Continued from page 85)

CAMSHAFT
COMNNECTING
ROHDS

INTERMEDIATE
SHAFT

CRAMNKSHAFT

MN5U Prinz was the last car sold in the UL5. to
use connecting rods to turn the camshaft.

pulled the camshaft around, too. The
NSU Prinz of the 1950s was one of the
last cars sold in the United States with
that design.

Dyna-starter—The NSU Prinz also
had a combination generator (dynamao)
and starter, a carryover from the 1930s.
If you apply battery current to a gener-
ator, it will run as an electric motor. The
NSU used a relay to apply the current,
running the unit as a starter motor.
When the engine started, the Dyna-
starter was driven as a conventional
generator,

Antifreeze suspension—Over 20
years ago, British Motor Corp. (now
British Leyland) introduced a combina-
tion spring and shock absorber called
Hydro-Lastic. The spring was a rubber
cone on top of a cylindrical metal hous-
ing divided into two chambers. The bot-
tom chamber had a rubber diaphragm
that rested against a tapered piston.

INNER CHAMBER
INFLATED BY
STANDARD VALVE

4-PLY NYLON TIRE

Goodyear's Capthve-Alr safety tire sported
a treadiess tire Inside of a normal tire.

Both chambers contained an antifreeze
solution.

When the car hit a bump, the piston
pushed on the diaphragm, forcing the
antifreeze up, opening a rubber valve
and admitting antifreeze into the upper
chamber at a controlled rate. A tube
from the top chamber of each front unit
was connected to the top of a rear unit,
s0 when the front hit a bump and the
antifreseze flowed into the top chambar,
some continued through the tubing to
the rear unit, where it caused the body
to rise in anticipation of the bump.

This was supposed o stabilize the
ride on some cars, but it affected the
handling on others, so some modeals did
not have the interconnecting tubing. In
recent years the rubber spring was dis-
carded in favor of a sealed assembly
filled with nitrogen, but the system is
still in use.

"Rubber band” automatic ransmis-
sion—Back in 1958, a Dutch car called

TAPPET

Ej:whg-badﬂl plunger in Ford's Sllent-Lash
rocker arm took up any valve-train play.

the Daf appeared with a strange auto-
matic. Instead of clutches, gearsets and

fluid, it had front and rear pulleys with
rubber belts wrapped around them.
The pulleys were a split design that
could spread apart or come together,
forcing the belts up or down in the pul-
ley grooves. This changed their work-
ing diameter—the equivalent of chang-
ing gear ratios.

This type of transmission design is
called & CVT (for continuously variable
transmission) and it's now made by
Volvo of Holland, successor to Daf. Ear-
ly belts could transfer only a small
amount of power, and still had a short
life. They're much improved today and
CVTs made by GM, VW and others are
expected in the next few years, some of
them using metal link “belts.”
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The Japanese approach

Now that the Japanese are major car
producers, they have their own unique
approaches, such as:

The shaking radiator—The radiator
on the new Mazda 626 is mounted in
rubber, and the top mounts have
anough clearance so the radiator can
shake a bit to absorb the idle roughness
characteristic of small, transverse en-
gines. The manufacturer says: Fear not,
the radiator won't shake apart and
you'll appreciate the smoother idle. Is
he right? We'll have to wait and see.

Technology sometimes comes too
fast. GM's sarly automobile diesels
were 50 troublesome, few want a GM
diesel today.

The turbos introduced in the late
1970s suffered from acceleration lag,
engine knock and oil coking, and nearly
went down the drain. Now the prob-
lems appear to be solved and they're
back.

Engine computers continue to have
problems, but they're the only realistic
way to meet today's emission and econ-
omy standards, so they stay.

Perhaps the least popular new tech-
nology is the talking car. We take
orders at work and at home and really
don't want to get them from the car.
Even with a new politeness, the talking
car hasn't been winning over the public
and hopefully won't last much longer.
Some models now have “‘mute’’
switches so you can make them shut up
without vandalism.

Has some piece of modern automo-
tive engineering that’s not on our list
really turned you on...or given you fits?
Write to us about it in a letter addressed
to Auto Oddities, Popular Mechanics,
224 West 57th St., New York, N.Y.
10019, ™

PM’'S TIRE TEST
{Continued from page §7)

track, you spend most of your time slid-
ing around.

After two days of testing, the Power-
streaks were literally ready for the
scrap yard, while the radials were just
nicely broken in. Even though Good-
year's least expensive radial costs 75
percent more, you'll more than get your
money back in superior tread life and
improved fuel economy. The Power-
streak II is probably the best bias-ply
tire ever built—but that's like introduc-
ing & new, improved Model T Ford.
Admirable, but who needs it?

P195/75R14 Custom Polysteel
The Custom Polysteel must have
been designed as the ultimate standard
equipment tire for Detroit sedans. It's
(Flease turn [0 page 122)
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All at once or separately. .

Your home wnrkshnp
can PAY OFF

This One Low-Cost Power Tool-

SAWS to desired Width... 3
PLANES to desired Thlclmess N

MOLDS all popular Patterns...
.All By Power Feed!

Only 3-in-1-Workshop Tool Of Its Kind! ﬁ;‘; ﬁ'?r}ﬁ EHLE
From the Day It Amives. .. Your Planer will NO RISK 100%:
make and save you money. With shortages and & Crregrrandes of Nalisfaction
i e 4 o
inflation driving lumber prices sky-high, this 1@ Try the Foley-Belsaw in your own
versatile power tool easily pays for itself by 2  shop for 2 full 30-Days and put it to

work for you. Give it a thorough test
and make 1 prove thiat it can o avery-
thing we say it will uSe 11 as mu
a5 you want, Then if you are not com
peetely satisfied, just send it back and
we Il return every penny sent with vour
order. Ang YOU are the sole judge
There are no questions asked fhere
are no fine print ‘'use’ charges. Our flat
guaraniee is hat YOU must be 100%
<HI“IP or you gel you  money back

Does The Foley-Belsaw Pay? YOU BET!
READ WHAT OTHER FOLEY-BELSAW O'WMERS SAY:

A Good Investment: | believe that the Praner is the hest ineesiment |
ever made. |'ve bedn 3 planar man for years and am now retsred. The
Fodey-Blsew hat earaed me ower §60.000 exira income in the past
Eleven years

quickly converting low-cost rough lumber into
high value finished stock. In just one pass turn
out your own quarter-round, door and window
stop, casing, tongue-and-groove all popu-
lar patterns. Other Foley-Belsaw operators are
making cases for grandfather clocks, furniture,
picture frames, fencing, bee hives, bed siats,
Sunveying stakes all Kinds of millwork
Built For Pros. . . Priced For
the Home Crafismen

. Itis engineered and built to industrial stan-
dards, but factory-direct selling keeps the price
low. Handles tough oak and walnut as easily as
pine, and so simple to operate even beginners
with no expernence can use it

R AT

%

Robert Sawyer. Aoseburg, Oregon

Start Your Own Business

d walnut i L ang afber
Pays For Raelt: ) bought a betch of walnut & @e roegh. and at

Eﬂrﬂ Eﬂrﬂ fncome paning 1l o the Foley-Belsaw | Bgured up the money | had saved. N
. WE enowgh to fay lor tac-Ehinds thie cost of the Paner. |t really does
ngbf al Home & good job” "

" . RS Clark, Springlisld, Ohis
With fust this one low cost power-feed machine S

in a corner of your garage or basement, you
can set up 4 profitable business by supplying
lumberyards, cabinetnakers, carpeniers, re-
modelers, contractors and hobbyists in your
area with custom-planed lumber, rim, mold-
ing. . .ALL of their millwork requirements.
Supply picture molding to art shops, hardware
and department stores, or sell direct (o framing
shops. All standard patierns in stock. . .cus-
tom knives ground o your design or sample.

Miore Than Expecied: ~This machine pays for itsed by making
mngy oul of $crap boards. It 65 3 wary well bed® maching and | con-
fe45 @ is mose than | expacied for the price. 1| does EvErgthing you
sy o will

Stephan Schullz. Orangevitle, Ponna

-+ And Foley-Belvew 15 The Choice Df Pralessionals: | recom-
mend Foley-Beisaa’s Flaner-Molder-Saw a5 the most useful shop
lol that afy craMgman cowld own We use Durs every day in the
WORKBENCH model shop, and couldn’| get alang without il

JAY HEGDEM — Editor of WORKBENCH Magagine

NO OBLIGATION and
NO SALESMAN Calls!

MOW FOU

Turn Extra Time
- FREE
grsne | BOOKLET!

Tt Gel FREE Book
with facts and
full details . .. RUSH

COUFPON TODAY!

— YE§ plesse send me the FREE Booklel ihad geves me
compiets Lacts aboul your Planer-Molder-Saw and full defails
on how | can quabdy for & 30- I:IaE Free Trigi right in my own

shop. | understand there is Ng Dbligation gnd thal No Sales-
rn wall gall
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FOLEY-BELSAW CO.
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KANSAS CITY, MO. 84111
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HAHSA

The SAFE Outdoor
wood Furnace

Here's what owners say aboul thelr HAHSA:

Arthur Flleg, Missouri
"The HAHSA has done a wongariul jolr. We usad no propang a8 al all, im Tact | shut d ol comaietely!
Billy Hodgson, Dhio

‘I purchasad the plang for (Fe HAHSA, srgl built it mysalf and 'moreally satsfed with i@

The HAHSA (Heating And Heat Storage Apparatus) Is both a furnace and
heat storage system; located outside, away from your home. It supplies
home heat and your domestic hot

----------------1

water year-round — SAFELY. j Send to: HAHSA i
P, F
* Tha B’ x 10° unit and underground pipes are ] Box 112-P, Falls, PA 18815 ¥
wall Insulabed. J C Send me the complete HAHSA i
. ; i p 1 package — Plans, Drawings, Materials |
* Combines an &H'I.|Q|'I1! fire chambar with a I cost lists and General Information. Encios- I
unigque baffling system. i ed is $20 (U.S. funds) post paid. i
* Stores heat, thanks to tons of sand. 1 Genaral Information brochure about ]
» Efficient, clean, simple and SAFE. j etk '::““d LI Aenr pORTAge - g
1]
; |
B sl ) Ry = | Charge to my I VISA [ MASTERCARD |
AND YOU CAN DO |T YOURSELF. H # M
r
HAHEA START SAVING ' : .
E i MONEY NOW! B iPisase print or type) Exp. Date !
o INama: 'I‘
- T Hailagd in Tha
e T Watmar Exrth j Address: ]
UNDERGROUND FPES News, The i i
Chrstign Sclence C-Ihl'

Fair Nar wabed FESEnan of ot gl Mamitor and . I

syslams. via A haa| eschanger Pogulay z g
wf-lel:-f o fodary (71 T8 3HE-61 72 Machanics BState: Zip: ,JI

L4 5§ ¢+ ¢ 1. 5 1 8 1 0B 0 0 0B 7 90 ]

COMPARE! A tippy Honda-type ATV or
a stable “maie" SUPER TRYKE./

Foreign
ATV

T

Get:. nore hauling capacity
= gasier, true-differential lurns At

. fullz padded seal wilh backres! e
o

Base price

» a 40% to 190% larger enging starts al
» automatic transmission 5859.95
» full, four shock suspension on all models .

. -a nd SAVE S‘500 E‘IrﬂrE! J:I;t’|lnrl;l-r'rlll?\:-£ﬂn { O/ e

How can you get more machine than those  racks, two-person bench seat, row crop straddle
foreign-made jobs and still pay less? By building  adapter. dump cart, many other accessories. It
the Carl Heald Super Tryke yourself. SUPER  can even be licensed in some states. Compare!
TRYKE kit comes complete with easy Send for FREE color brochure! Call or write
instructions and all parts — welded, 2 tubular  today for details about all our Super Trykes
steel frame: assemnbled 318, 399, 656 cc, 4-cycle  (including a kid-sized one) and our two wheel
engine: electric start {on all but 318 cc). ATV bike and hauler kits. You get a LOT MORE
American-made. Built by you, for guu.{ﬂ: bott  MACHINE for LESS when you build it yourself,
this kit machine together in just & to Qurs

using common tools. Make it into the exact fun '“ﬁﬁmb'gga‘;;r'ﬁ;;;'gﬂenl:fﬂg'133'3‘5

or work ATV you want with front and rear tote
CARL HEALD, INC. &

call ToLL FReEe  1-800/253-1030
PO BOX 1148, BENTON HARBOR, MI 49022-1148

inm Michigan call 1-616/849-3400

INNER TUBE BOAT
{Continved from page §3)

across the front of the frame. Two
machine-threaded lag studs with wing-
nuts and washers secure it. Let tha
ends stick out beyond the frame 1o sup-
port your feet comfortably.

A plywood lid covers the milk crate/
battery box. The seat mounts on the lid
or, if you use a low-to-the-ground fold-
ing beach chair as we did, its frame
may be wide enough to rest directly on
the side rails. We hinged the cover to
the center 2x4 cross member and cut
out a rectangle on the hinge side 50 the
motor could be clamped over the cross
member and the front end of the box.
Put the hinges at the front so you can
lean back in the chair without tipping
back into the water,

The smallest eleciric trolling out-
board you can find powers the float
boat more than adequately. We used a
Mercury Thruster I1 which does the job
very well indeed. The battery—we put
it in a marine battery case to keep it
dry—fits in the milk crate under the lid,
s0 you need a slot for the power cord
and the cutout for the mounting clamp.

Since the whole purpose of the
inner tube bass boat is convenience,
we assembled ours with wingnuts for
gasy takedown. With the tube deflat-
ed, everything but the motor, side
rails, lid and footrest fits in the milk
crate and all of it goes in most car
trunks easily.

Seat will need adjusting

Make a trial assembly at home, but
do not attach the seat permanently until
the boat is in the water. You will almost
certainly want to move it fore or aft to
trim the somewhat top-heavy craft.
Besides a rope to secure it, don’t forget
to bring an air pump to expand the tube
once the frame and motor are in place.,
Blow the tube up to a good size before
locating the seat. We used nails
clinched over the aluminum frame of
the beach chair before installing per-
manent clamps with screws.

Accessory equipment built into your
tube boat should include a couple of
eyebolts fore and aft on each rail plus a
cleat for an anchor rope. A short length
of plastic pipe is a good rod holder.

The boys' original design called for
tying the frame to the tube, a good idea.
But we found that adding a bit of air to
increase stability and carrying capacity
expanded the tube to the point where it
locked the milk case firmly in place. In
fact, you had to assemble the boat and
install the motor before adding extra air
or you couldn’t put it together.

Even though you'll be plying calm
waters and probably shallow ones most
of the time, a life vest or flotation jacket
is always a good idea. ™
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MUSIC SERVICE

Start with 3lapes or
Buy jusi‘lsmash hit in one year's time.

records I mly1°

Whatadeal! TheRCA
gives you
ARTAPESIOHREGORDS
(CRTHE HREECECNEY

1
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You actually 1 5%
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CREATESTHIFE, |
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Club membesshig

Eniuyq.lapm or records for the price of one.
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| Nothing more to buy...EVER!

Don't Miss These
Smash Hits!

® David Bowne: Let's Dance 53730
» Sedoid |elimate Guitar Q28
& Herb Alpart: Biow Ho BI504
SEEAmmas |
P 5
-w:mmm Jea60
# Meil Diamond: Juzz Singer e
» Oak Ridge Boys: Gi. Hils 44417
= John Cougar: American Fool Llakk]]
® Van Halen: Diver Down 4205
» Ballamy Bros. GE Hits.. ... .. .. D4TTO
» Hick : Living 0. . . .. 53644
» A Flock 0f Seagulis: Listen ., 23905
& Lionsl Riches . cooo. 44354
i it L
.
» (warterfiash: Another Pichere . X373
'mm hﬁmﬁnmlm .
-
o
# Bes! Beach Boys
- Gt Hits
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" A GO T

Start Saving NOW!

Start Mow with 3 Hit Albums for 1¢! Yes, pick any 3 records,
or casseties, of B-track lapes . for just 1c. Then agree 10 buy
only 1 more hat &t regular Club prces {usually 58.98 1o $9.98)
...and lake up ta one full year o do iL.. with nothing mare lo
buy ever! That's 4 smash hits for the price of one!

Ha Further Obligation Whatsoever! s all up 1o you! You buy
whal you want.. when you want to. This is one record and
tape ofter thal really is different. And you pocked the savings!

“Mambers-Only™ Benefits. Once yvou anroll, you'll
receive your subscrplion 1o our exclusive music magazine,
MEDLEY. Eachrissue is crammed with hundreds of hit lapes
and records—many as low as 2 98 to $3.98—plus your fea-
tured “Selection of the Month™ in your favonite calegory. In abl,
you'll have 19 conveniant, shop-al-hame opportunibas a year,

it's Easy 1o Get Your Favorite Hits! If you wani the “Selection
of the Manth,” do nothing. It will be senl to you automalically. i
you want other selections, or none: jusl iIndicale your prafar-
ontn on the card always provided .. and mail it back 1o us by
the date specified, You'll always have at leas! 10 days 1o
decats. Bul if you don ', you may relurn your “Selecton of the
Month” at our expense for full credil. As a member in good

standing, send no money when you order, we Tl bill you later. A i

posiage and handling charge is added to each shipment.

FREE 10-Day Mo-Risk Offer! Listen to your 3 big hits for a full
10 days. H not satisfied, retum them for a promgpt refund. You
risk notting! So don't delay. Pick your hits, write the code num-
bers in tha boxes on the right, and mail foday!
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RCA Music Service, 5550 E. 30th 51, Indianapoils, IN 45291
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Send back this coupon...today!

MAIL TO: RCA MUSIC SERVICE,

P.O. BOXRCA 1

INDIANAPOLIS, IN 46291
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membership in the RCA Music
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Save Time! Save Money!
Mill Supply Sells Over
1,000 Ditferent Die-Formed

STEEL
REPLACEMENT
PANELS

To Repair Rust or Collision Damage
on Many American Cars, Pick-up
Trucku and \P‘lns &nd Most Imports

Sheet Melal Info
on Pick-ups and Vans 5100
Loty gnesed, rectal paarts B BCCESEONES Availenie dar Chewy, GMC
Plymouth Dodge v and pick-ups. and Ford Econclires snd
Club Wagons. (52 Canada |

36-Page TABCO.
Import Car & Truck Catalog 52““
Lusis ceer 1 000 sivel replacemend parels fenders. hoods, grills
FoCken, rear quaners. gic. 53 Canada )
Sand chech af maney ordar, S Jboul 3 weaks 1Or defiveny
VISA and Mastercand accepied
N PARTS ORDERS ONLY
Send sed-addressed slamped
long emweiope for FREE infor-

it o iy ONE Amencan
oF #nport car of IFuch

Dept. PM-402 Mill Supply
3241 Superior Avenue * Cleveland, OH 44114
Phone (216) 241-5072

A space age polish
that removes and
prevents pitting!

PEMOVE S, ss prENENTS PITTIND

met- all

ALuminum POL
rl:ll-'rug:_‘" '

fi'litus # nu_ i 5
2] - 45
Bae3 s PHOTEC);

FE et

MONEY BACE GUARANTEE!
MET-ALL aluminum palish.

Cleans, polishes, waxes and protects
in one application. Sale, last, easy
o se.

MET-ALL shines aluminum and all
other metals {o a mirror-like finish.
Sreat for home, auto, marine and
aviation use, Tesied and approved
by the three largest producers of
aluminum.

MET-ALL. Hemoves the dullness,
not the metal.

Ask your retailer or write to:
DARS MET-ALL INDUSTRIES, INC.
29-00 Review Ave., Long Island City.
NY 11101 (212) 337-3535
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PM'S TIRE TEST
{Continued from pege 119}

inexpensive, long-wearing, has ade-
guate performance in almost every area
and—a hig factor when you're trying to
achieve a 27.5 mpg/Corporate Average
Fuel Economy (CAFE) average—spec-
tacularly low rolling resistance.

But the 195/75R14 Custom Polystesl
was slower around the road course
than the bias-ply Powerstreak [I, and
the 205/70R14 Custom Polysteel was
okay at low speeds, but virtually uncon-
trollable in the slalom test. It wanted to
break away viciously at the slightest
provocation, and was downright dan-
gerous when driven near the limit. Our
drivers’ notes on both tires contain
comments like “difficuit to control,”
“scary’’ and “severe understeer.”

Indeed, the only incident we had dur-
ing two days of testing was when the
Customn Polysteels suddenly lost trac-
tion at 60 mph during the slalom. The
resulting slide was enough to snap the
lugnuts right off the studs on one
wheel. Our test driver was treated to a
scary series of 360" spins as the brake
drum dug into the pavemeni and the
left rear wheel went rolling past him.

The difference between these tires,
which we think are difficult to control,
and others in this group is much great-
ar than our test figures might indicate.
On a race track, with lots of run-off
room in case he makes a mistake, an
expert driver can force a tire into going
fairly quickly. If you try the same thing
on the street, you'll end up on your
neighbor’'s front lawn . . . or worse.

P205/70R14 Custom Polysteel

The 20570 is the same tire as the
195/75R14 Custom Folysteel, just 10
centimeters wider and slightly lower in
profile. And that was bome out in our
test results. The wider tire has greater
rolling resistance, but the extra rubber
on the road made it faster through the
slalom, faster around the skidpad and
better in braking.

On the other hand, these 205/7T0s
were the slowest of all around our road
course, and a handful at all times. They
work fine until you reach their limits of
adhesion, then they suddenly lose trac-
tion and slide without warning. Our
testers found them very difficult to con-
trol . . . to the point of being dangerous.
As one tester wrote, T wouldn't have
these tires on my car!”

P205/70R14 Arriva

The Arriva is Goodyear's “all-sea-
son” radial, meant to go in rain and
snow as weall as on dry pavement. As
you might expect. this dual-purpose
design entails some compromises. For
example, its blocky tread gives the
Arriva very poor rolling resistance and

poor traction in dry testing. But surpris-
ingly, the Arriva was also fifth on the
wet skidpad. A second in wet braking
was its highest score. And the tread
wore out almost as quickly as that on
the Powerstreak [I.

While we couldn't test it, even Good-
year admits the Arriva doesn't give as
much traction in deep snow as a real
snow tire. All in all, the Arriva comes
across as a typical committee design—
not outstanding at anything.

P205/70R14 Eagle GT

The Eagle GT wasn't the widest or
most expensive tire in our test. But
while it was poor in rolling resistance
and wet braking, it was second in accel-
eration, the slalom and wet skidpad,
and first in the dry skidpad, road course
and dry braking. Judged simply by the
numbers, this is the best all-round tire
in the group.

But it's even better than that. As one
of our testers wrote in his log, “"This is
the best all-round tire ['ve ever encoun-
tered for street driving . . . easy to con-
trol, nice smooth ride, phenomenal cor-
nering limits. It's the best tire for this
car in this test."”

The Eagle GT even has a supernatu-
ral ability to mask deficiencies in the
car itself. Our nose-heavy Trans Ams
understeered severely when equipped
with lesser tires; the Eagle GTs made
them corner like well-balanted Eurcpe-
an GT cars. Switching from mediocre
tires to Eagle GTs is like switching from
a Sears 410 to a custom-made Purdys
12-gauge shotgun. You can feel the dif-
ference.

Of course, there are trade-offs. Each
Eagle GT lists for $114.50—nearly
twice as much as a Custom Polysteel.
But the child in the road you might
brake to avoid on Eagle GTs, you might
hit on Custom Polysteels. The drunk
you might swerve and miss on Eagle
GTs, could put you off the road on Cus-
tom Polysteels.

Granted, a sat of Eagle GTs lists for
$164 more, but you can buy them
through discount mail-order tire deal-
ers for only $100 a set more than Poly-
stesls. We think that's a small price to
pay for the additional safety, perfor-
mance and feel. As another tester
wrote, "“This is a great tire—the one ['d
buy for my own car.”

P205/70HR14 Eagle GT
We had great expectations for the HR
Eagle, a European-style, high-perfor-
mance tire which Goodyear considers
the creme de la creme of its tire line—
with a $121 price tag to prove it. But as
one tester wrote, A disappointment.
. .. Mediocre performance at a premi-
um price.”” The HR Eagle finished
behind the less expensive Eagle GT in
(Ploase turn (o 124,
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If you're the sort who notices legends in the
making, you've seen what car magazines have
been saving about ESCORT. “All things con-
sidered, the ESCORT is the best piece of
alectronic protection on the market, con-
cluded Car and Driver.

Subtie Meaning
“Protection” is the word to remember. It
means more than just long distance waming.
Our superheterodyne circuitry finds radar—
wherever it may be hiding. But the key to
ESCORTs industry-leading protection is the
way in which it warns you

Red Alert
Most detectors simply sound an alarm.
You have to go on full alert, because
you don't have enough information.
How close is the radar? Just over
the hill, or a mile away? Is it
ahead or behind? X band or
the insidious K band?

And how is it being used?
“Instant-0On” from a stationary trap?
A moving radar unit approaching
rapidly from ahead? You have no way
of knowing

Advantage ESCORT

ESCORT gives you the full report on radar.
Upon radar contact, the alert lamp responds
and the analog meter shows radar signal
strength. Al the same time, you will hear an
audio warning — pulsing siowly when the radar
is weak, quicker as it strengthens, then con-
stant as you approach close range.

ESCORT even uses a separate waming
tone for each radar band. “Beep” for X band,
a morg urgent “brap" for K band because you
have less time to act. And always, there is the
mater for quick visual verification.

ESCORT tells vou everything you naad
to know about radar encounters, while other
detectors leave radar an unsolved mystery

I

Whom Can You Trust?

Another problem with most detectors is
talza alarms. They sound off so often you're
never sure if it's radar or something else. And
recently the problem got even worsa

Some short-sighted marketers began im-
parting cheap detectors from overseas. But
these units had a slight problem. They frans-
mitted radar signals on both radar bands,
setting off all detectors for up to a mile away.

We quickly responded with ST/Q/P™
[STatistical Operations Processor), special
digital circuitry to recognize and reject these
spurious signals. With ST/Q/P, ESCORT does
not report on fellow
travelers.

Only on radar.

Usar Friandly

And when the warning does come, it's in
a friendly voice. The audible waming iz thea
same frequency used for Morse code (1024
Hz). And a fully adjustable volume control lets
wyou set the level—ESCORT cancut through a
Ferrari's interior noise, or leave a resting
passanger undisturbed. Even the alert lamp
is carefully thought out. It's bright enough to
bea seen in direct sunlight, but is automatically
dimmed during nighttime radar encounters

A guick glance at the red LED assures
you that ESCORT is on, and a City/Highway
switch optimizes performance to eithar con-
dition. All of this packaged in a low-profile
aluminum case only 1% inches high and 54
inches wide 80 you can have it. but not flaunt it.

-

Digital
Processor
Circuitry

RADAR REPORTER

The Botlom Line

It's easy to try the ESCORT system at no
risk. Just dial our toll-free number; we're only
a parcel delivery away. Take the first 30 days
as a test If you're not absolutely satisfied,
we'll refund your purchase and pay for the
postage to return it We also back ESCORT
with a full one-year limited warranty on paris
and labor.

ESCORT will take the mystery out of radar,
So order today

It's Easy

By Phone: Call us tofl free. A member of
our sales staff will be pglad to answer any
questions and take your order (Please have

your Visa or MasterCard al hand when you call).
CALL TOLL FREE. . . . 800-543-1608
IN OHIO CALL. . . ... .800-562-2696

By Mail: We'll need to know your name and
street address, daytime phone number, and how
many ESCORTs you wanl. Please enclose a
check, money order, or the card number and
expiration date from your Visa or MasterCard

[ P e

b -

................. $245.00
Ohio residents add $13.48 sales tax.

Speedy Delivery
It you order with a bank check, mongy order,
credit card, or wire transfer, your order is proc-
essed for shipment immediately. Personal or
company checks require an additional 18 days.

ESCORT

RADAR WARNING RECEIVER

Cincinnati Microwave
Department 268

One Microwave Plaza
Cincinnati, Ohio 452420502

Tung m * Talkdback wilh Jesry Gahine Amenca & new wisakly salellie call-in comedy talk show Sunday evenngs on pubbs radd Statons. Check local shings




PMS TIRE TEST
(Cortinued from page 122)

every test axcept rolling resistance. It
did poorly in both wet and dry braking,
and no better than second in the high-
performance tests on the dry skidpad
and road course. Based on our testing,
we'd say the HR Eagle is overrated—
more expensive, but not as good as the
Eagle GT.

P215/65R15 Eagle GT

This is the standard tire on the Fire-
bird Trans Am, so, quite naturally, we
expected it to perform wall in our test-

ing. And it did, winning four tests, com-
pared to only three wins for the narrow-
er 205/70R14 Eagle GT. It was surpris-
ingly slow through the slalom, howev-
er, poor in braking and slower on the
road course.

The 205/70R14 turmed in 8 more con-
sistent performance, and has to be ran-
ked as the better tire overall.

On the other hand, the wider 215/
65R15 felt just as good . , . neutral han-
dling, smooth ride, easy to control. It
also fills up the wheelwells nicely—an
important consideration for Detroit
stylists.

As one driver noted, "You can see

Be Your Own Boss

and Make

* $12.00 to $18.00

1

fim L

Your FREE Lifetime Security Fact Kit
tells you how o make $12.00 1o $18.00
an hour in your own Foley Full-Service
Saw and Tool Sharpening Business. Your
FREE Fact Kit explains how you can:
—be vour own BOSS!

—work full time or part time,
right at home.

—do work you enjoy and take
pride in.

—operate a CASH business

where 90¢ of every dollar you

take in is clear CASH profit.

And it is 5o easy to learn. Foley gives
you all the facts and instruction. Noexpe-
rience or special training is necessary.
Foley tells you everything you need to
know to be successful.

And there's plenty of business avail-
able in your area. You will quickly develop
the skills necessary to earn a steady
income. You will be able to sharpen all
types of saws, garden and shop tools for
home, farm and industry.

NO LAYOFFS OR STRIKES

You will be able to set your own hours
and not have to worry about layoffs and
strikes. And there are no franchise fees
Any age person can succeed, even per-
sons with physical handicaps operate
successful sharpening businesses.

You can be like Steve Taylor of Brook-
ville, Ohio, who told us:

“... the first year I grossed

$21,000.00"

124

Find out how by calling . . .

(800) 845-3000

. . now for your Free Lifetime Security Fact Kit!

AN HOUR!

Teah Call | (800} G62- 5664 )

Or James B. Jones, of Albuqum'quc
NM who reported:

“This past summer my sales and ser-

vice amounted to almost $6,000.00

a month.”

But you've got to get the FACTS before
you can get started. So CALL NOW for
your FREE Lifetime Security Fact Kit.
It's yours to keep with NO OBLIGA-
TION and NO SALESMAN WILL CALL
ON YOU.

If you prefer, you can mail us the
coupon below to receive your FREE Fact
Kit, but you'll get it sooner if you call
NOW. The number is 1 (800} 845-3000.
Call any time of day or night. WE PAY
FOR THE CALL. Utah residents please
call 1 (800) 662-B666.

The Foley Co
20016 Flold Bldg.
Kansas City, MO 64111

[1 YES, | want to know more! Please rush mf,r
FREE Litetime Security Fact Kit. No obli-
gation and no salesman will call,

NAME
ADDRESS
CiTY
STATE

Iir |.

why Pontiac picked it as their OEM
tire."” This cuts both ways. Presumabily,
Pontiac’s suspension engineers spent
long hours fine-tuning the Trans Am to
take full benefit of this tire.

P245/60R15 Eagle steel GT

These huge doughnuts certainly look
impressive, but their 7.91-inch tread
was just too wide to work on the Trans
Am's street suspension. Under hard
cormering, you could feel the car get up
on the shoulder of the tire, slide, fall
back on the tread, get up on the shoul-
der again, slide, ad infinitum. In the
final analysis, they were significantly
slower than the 205/ 70R14s in almost
every test except the slalom, where our
rapid transient mansuvers left no time
for weight transfer and suspension
movement to lift the tread.

If you could tune your car's suspen-
sion to keep this wider tread in contact
with the pavement at all times, these
tires would be faster around a corner.
Realistically, you wouldn't want to
drive the hard-riding, hard-steaering re-
sult unless you were a confirmed mas-
ochist. A racing suspension—and a
wide, racing-type tire—is just too spe-
cialized to function successfully on the
Street.

What we learmmed

Goodyear was right. Every tire is a
compromisa. But so is a passanger car.
In both cases, what you want is the best
possible performance over a wide vari-
ety of conditions, not exceptional per-
formance in one area at the expense of
evarything else.

When it comes to cars, this means
that a Firebird is more useful for every-
day driving than either a Model T or a
Formula One Ferrar.

When it comes to tires, this means
that Goodyear's P205/70R14 Eagle GT
is the finest passenger car tire of those
we tested. It's an excellent value for the
money, will outperform tires that are
both cheapar and more expensive, is
sasy and forgiving to drive and has
tread that will hreeze through 50,000
miles.

Equivalent tires available from other
manufacturers include Firestone's
HPR, Goodrich’'s Comp T/A and Pirelli's
PB.

All too many people say, "I don't
need expensive tires on my old station
wagon. My wife just uses it to drive the
kids to school." That's just our point.
There really is a difference between
cheap rim protectors and a high-perfor-
mance tire like the Eagle GT—a differ-
ence that could save your life, or the
lives of your wife and kids. An extra
$100 or $200 spread over four or five
years is a small price to pay for that
safety. Your driving pleasure and peace
of mind will come for free. -

POPULAR MECHANICS » FEBRUARY 1784



INSTRUMENTS FROM KITS

{Continwed from page 105}

2 Chord harp

Carl Dudash's chord harp was, for me,
the most satisfying of the kits to com-
plete. Thanks in part to the traditional
hand-painted soundboard (an extra
cost option at $70), it probably is also
the most pleasing to look at.

A special glue mix supplied with the
kit (cherry or walnut frame, spruce
soundboard) proved easy to work with
and reasonably quick-setting. There is
great stress on the chord harp’s frame,
so the clenching nails must be carafully
sat and the glue joints must be nearly
perfect. Caution: Glue the soundboard
during a period of average hurmidity,
More than 100 various-sized holes
must be bored to make this harp,

Dudash’s instructions are not only
detailed, but even supportive. | did,
however, position the lettering on the
opposite side suggested so it wouldn't
be obscured when reaching the chord
bars. The inexperienced should work
slowly—it will take them every bit of
30 hours to complete.

The chord harp is primarily an instru-
ment for accompaniment. It has a

With Folbot
Folding from S648 |
Rigid from $550
Hits from 329
Sailing rigs available
for all models.

OT SEA CDASEs,

# (uiet, comfortable,
easy paddling

* Cuality construction
for years of
trouble-free wse.

# Much more stable
than a canoe or kayak.

* Perfect for cruising. L
fishing, and family fun,

Dudash Chord Harp Il kit Indudes compre-
hensive Instructions, a on drawing.

lrdll lue and all needed to produce
t hmuﬂhtﬂngaalr;nurflmﬁ .

unique, nostalgic sound that takes to a
variety of playing styles. Even a begin-
ner can strum along with folk ballads in
a few minutes’ time,

>

Shim the principal soundboard brace from

Precise positioning and depth
[mote flag on drill bit] are critical
when boring the owver 100 holes
needed to complete the kit.

Teardrop
dulcimer

Folkcraft Instruments’ mountain dulci-
mer in the traditional teardrop style is
almost an exercise in instant gratifica-
tion. (Hourglass-shaped models are
also available.) The instrument is made
entirely out of walnut, which gives it a
rich loock even though the sides, back
and top are uniformly thin sections.

The dulcimer's prenotched end
blocks serve as a jig that determines its
basic shape, although you can vary it to
your taste somewhat with a little pres-
sureé. A shaping tool like the Stanley
Surform will help you put this instr-
ment together in no time. Be sure to
clean up glue beads, or an oil finish,
which looks great on this instrument,
will carry streaks,

You set your own frets in presawn
slots. Be sure to take the sharp edges

POPULAR MECHANICS - FEBRUARY |984

End-plece |igs force the teardrop dulcimer
Into its rd shape. You can make small

ustments by hand to the symmetry
:gnnngmiﬂtumﬁpwbﬂtm.

off with a file and emery paper. The
peg head extension is traditionally
carved into a scroll. To do a good job
requires care and patience,

The dulcimer's sound is not big, but
it has a great folksy quality derived
from “drone” strings which make it
sound like a plucked bagpipe. With
some experimenting, you can pick up
melodies almost by instinct. It is easier
to play than other fretted instruments.

{Please tum to page 126)

Altordable Quality — Factory Direct Price
Since 1955

Falbot, Ine.
PO, Box 7087V, Dept. PM284
Charleston, SC 294050877

Build Your Own

Grandiather Clock
Prices Starting Under

*300

(including movement
i and dial)

. ®= Do-it-yourself case
. kit, parts pre-cut

| ®»Finished clocks

4! = 5Splid 3/4" hard-

. woods: black

I walnut, cherry, oak
[ = Heirloom quality
= Factory direct prices
= Splid brass West
German chiming
& movements

* Money back
guarantee
* Prompt shipment

MASTERCARD, VISA and
DINERS CLUB ACCEPTED

EMPEROR"
CLOCK COMPANY
WORALD'S LARGEST MANUFACTLUIRER
OF GRANDEATHER CLOCKS
Dept. 1033 Emperor indusirial Pan

Fairrmops. Alabama 36532
IN CAMADA Emgpercs Chock aticen, Depd 1003
508 Newtodd Sirest, London, Ontario NGE THA

[25




DIRECT FROM U.S.OPTICS

QUALITY SUNGLASSES AT FACTORY PRICES

Matal Froms Sunglosses Featura - impoc! realstant lanses - Honderafted - Polished gloss lenses - Hardenad medal framas -

1

Only 17

Black Mesol Fromes
Teant gnd duiobie Dok mela! omes e teardmp shio Enses

Only
$7.95

Wolld Famous Bhor s Gosses
Thise precsan Mghl gloses o now Ovolghls B e publc
fot oely $T05 1 you Dould buy Ihem eisewhens, Iney'd pobatly
cost you o 330 00 Spacsy goud of siver frames
A S0 00 valul oy 57 85 2 pales lad $14.D0.

2

A 535 00 vaiun ey $14 155 2 pais lor 528,00
only [ 8

A §

Groy memred e, plock homes & 820 00 vilue anly 5595

2 pairy o 31800,

Only
$0.95

., Mvigtes Tearamp Fight Glossss

Fleniie pobie lempies, gotd fomes
A S0 000 wolue onky 5095 2 palrs for $18.00.

Only | g9
§14.95

Ghore-Fres PoianTed Lemsas
Dua-biack mslal ligme, Ciomec Shape A SB0O0 woue only 514 95
2 pairs for $28.00

S A GlOsERs
Tradhonol gems fromes
A 53000 valug only 5985 T pairs for 918.00

{00 mmiefil nimg, Manbie cobie \empins A 53000 woiue ooy S14 55

Only
$14.95

Gagy Mimad Lens Glasses

2 pates for $128.00

Professional Deiving & Shooling Biasses

Widde ongle oemiher sentes Drghien suaibely. GoAd Pomes
0 volue ooty 514595 2 poirs for 528.00.

Only
314.95

Tha Clagsic
Hlack maol fnomes, gray lenses A 530000 volas oniy 51495
& pairs fer $28.00

Lesraas Gorken ouiioons. cranga back 1 ighter tnls indooes
Gold frofme A 530 00 s ook 514 95, 2 polis for $28.00,

12

Change-A-Batic High! Gloises
Foolunps lenses Mol Sorken uhdion and change back 1o ighle
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A 530 0 ke only 51495 2 pairs lor $28.00
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A 525 00 volue only $H 85 T pairs lor $28.00

INSTRUMENTS FROM KITS
(Continwed from page 125)

Hammered
dulcimer

The trapezoidal frame of the hammered
dulcimer, 'also from Folkcraft Instru-
ments, is even more heavily braced in
its interior than the chord harp.

The instructions are somewhat sket-
chy, though, so take the time to refer
carefully to the drawings and follow the
specified order in fastening and gluing
Joints,

The tuning peg holes are prebored,
which saves a good deal of work. But be
careful that you don't let finishes or
wax get into them. Otherwise, the pegs
will slip.

The spruce soundboard is more than
twice as thick as those you'll find on
most instruments. The reason for this is
so that the hammered notes will not be
overly sustained and run together dis-
agreeably.

According to the supplier, you can
use any decoratively shaped sound hole
without affecting the tone or volume of
the instrument.

If you should choose a circular hole,
as | did, the thicker soundboard will
parmit you to use a half-round file to
give it a nice bevel. Make sure you use
a properly sharpened chisel when slic-
ing screwhead covers from the plugs of
cherry supplied.

The hammered dulcimer was the
real tonal surprise in this quartet of
instruments.

This particular instrument has a
haunting sound reminiscent of gypsy
music. You can play it either with the
wooden hammers supplied, or with
padded ones. The simplest melodies
seem quite profound.

Ta arder your U5, Optics™

FREE case with each pair.

#dd Peafoge. Honding and lesirence

#1040 par pair §
Fatal ¥

and if not completely

Non-sense 30 day guaranies.

e # sumgiasses, send chack of money ordes ko U5 Oplles™
[STILES QTY. FRAMECOLOR | PRICE | pogt.384. P.0. Bax 14208, ATionto, Georgko 30324,
3 Biock Credil card cusiomers placse fill in card # ond Exp. dote
L2 Biock FREE-smited rema onty—detaxa valour-imed cose with soch pair of giosses ordered
& 1 Black (o 53 00 valug) Dealer inguines inwled
] Gold Cied cord crders may egll 1-404.252-0703
b Bock
? | Visa or Masier Charge * Exp. Date
B Gold —
a Gold
10 | Goid Wadrass
11 | Gold
12 | Elock o Shate g

MOTICE: Don't be fooled by cheop imitations. These glosses are mode
exclusively lor U.5. Optics™ To make sure you gel the besi, order now

satisfied rafurn for refund within 30 days. No
Copyngh! 1983 LS Dphos™

:
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B Teardrop dulcimer: $59.05 walhnt or $40.95
charry from Folecrafi Instraments, Box 807,
Winsted, Conn. 06098; (203) 378-8857. Shipping
sdditional; frée catalog.

B Hammered dulcime; !ﬂﬂwﬂhﬂm‘rm
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Includes famous Sun
diagnostic equipment and
Autocraft scope you keep to
use on the job. It's the most
in hands-on career training
at home.

Only NRI trains vou so thoroughly,
so professionally for a career.. even your
own business.. . in auto servicing. Only NRI
includes famous Sun and Autocraft equip-
ment s part of your training, And only NRI
does it all in your own home, at vour con-
venience, with a program developed with
the help of pros like Richard Petty, leading
stock car driver and NRI consultant.

Includes Sun Equipment,

Choice of the Pros

NRI training is based on plenty of
hands-on experience. And you get that
experience using the real thing. You learn
to use the famous Sun Gun® inductive
timing light, Sun compression tester,
vacuum gauge, remote starter, and the
Sun inductive diagnostic analyzer.

Finally, you get your own Autocraft
ignition analyzer oscilloscope, the master
mechanic's master instrument. Its electronic
patterns let you “see” right into an engine,
spot problems and make adjustments on 4,

Now! NRI and SUN
team up for training
rofessional
auto servicing.

|
e = "ﬂ

6 or 8 gylinder engines, even racing and
high-performance cars.

Training Covers the Complete Car

You learn auto servicing from bumper
to bumper, at home in your spare time. NRI
starts you out with the high-demand under-
hood services. .. tuneups and diagnostic
work. Then you move on to tire and brake
work, alignments, transmissions, power
steering, air conditioning, even engine re-
building. It's 51 information and know-how
packed lessons, with an extra bonus of
special training in diesel engines plus &
special texts covering body work, certifica-

LON, STATTING VOUR OWI1 o s e s s s s s s e

—

. 4 U
experience with the resources of the leading
educational publisher to give you the train-
ing you need to become your own man. See
for yourself. Mail the coupon today for your
free catalog showing all the opportunities
and describing lessons and equipment in
detail. Train at home, train for the future
with NRI and Sun.

1f coupon has been removed, write to
NRI Automotive School, 3939 Wisconsin
Ave., Washington, DC 20016

MAIL FOR FREE CATALOG

—— — — —

business, and more. NRI Schools
MicGraw-Hill Continuing Al caree
Pro Training AR Education Center speed ander
from the 'y 4039 Wistonsin Avenoe ol Hill
Pro Trai t-.l' Washington, ILC. 20016 £ Check for dietails
N{'I-hﬂd}’ hﬂ-ﬁ more l [ ] n Vel jghve yidi LomoTTin.
know-how in at-home A — 2
F . check catalog onky 3 Inshurseriad I L]
technical ll‘ﬂiIllﬂR, o M‘::H,‘;::L 0O ‘ul'£ fl:-:l}."ll'u' F.:Iﬁur:'mn-r_
nobody has more suc- O Air Condbtionsing, Refrigeration. fieating. 0 T /Auudio Ve Servicing, Communs-

and Sodar Technology Courses
[ Bupalding Construction Course

At Electronics. Sicraonmpubers.
Electronic Tiessgn Technidogy

NRI/McGraw-Hill com- At i ) S
hines almost 70 years - - e
Street
Ll Stute. i

|
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cessful graduates. Only =
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SAWMILL Of lis Kind In
If need good, high-guality lumber, don't let
inflatad lumber prices stop your important
building projects. The Foley-Belsaw goas right
to the trees and tums oul smoath, true-cut lum-
ber. .. even beginners get excellent results.
Just one man {no crew needed) can easily cul
enough on weekends to save hundreds of
dollars over high lumberyard prices. For power
use tractor FTO or othar low HP diessl or alec-
ric unil, Factory-direct seliing keeps price low,
g;}gngéidr?vemem lima payments may be
Send for FREE BOOK! Jus! mail coupon below for
“How To Saw Lumber"' bookiet and complete facls
on the One-Man Sawmill. There is ND Obligation
and NO Salesman Will Call an Jou. Da It !

Foley-Belsaw Co.

30313 Field Buildi : g 1
Kansas City, Mo. 64111 =——== :

Please send all facts and details in g

your FREE BOOK “How Te Saw 1

4 Lumber''. I undersiand there is No 1

21 Obligation and that No Salesman will 1

& coll on me. =

Name :
Address I

The American

Clock Builder

NEW!
100 PAGE
CATALOG

£2.00 ppd.

[Retunded with
your first order)

LOWEST
PRICES v
IN THE B
U.S.A. ™=

LARGEST SELECTION!
& Do-1t-Yoursell Clock Kits
® Imporied Brass Movemenls
® Quartz Movemenis
® Music Box Movemenis
#® Finishing Supplies and Tools

Solid Walnut S
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BOOKSHELVES
{Continued from page 111)

available in a variety of furniture styles.
One that | especially like is shown on
page 110. It's called the Barrister book-
case kit and is made by Craftsman’'s
Comer. This case is a stacking unit sys-
tern that features glass panel doors
which swing up and slide back into the
case for complete access to the books.
All the screws, nails, brads and sandpa-
per you neead are in the kit. You supply
glue, a few clamps and some hand tools,

Wall-mounted shelving

There are basically two types of wall-
hung shelving—those that use wall-

=

Steel standards and clips like these are wed

port clips are required at both sheif ends.

mounted standards to support the shelf
brackets and those that use the brack-
ets attached directly to the wall. Proba-
bly the most common and versatile sys-
tem features standards made of U-
shaped metal channels which are slot-
ted over their entire length. Metal sup-
port brackets fit into these slots and
lock into place perpendicular to the
standards. An example is shown on
page 111. These brackets, in turn, sup-
port shelf boards of your own making or
the prefinished shelf boards from the
same manufacturers. Keep in mind that
it is best to use standards and brackets
from the same maker because not all
these systems are interchangeable.

Standard and bracket sizes
Standards are generally available in
12-, 24-, 36-, 48-, 60-, and 72-in.
lengths; brackets come in 6-, 8-, 10-,
12-, and 14-in. widths. The prefinished
shelf boards match these bracket sizes
and are in lengths from 2 ft. to 6 ft.
The second type of wall-mounted
system features brackets that are
attached directly to the wall, with the
standards eliminated. Probably the
most common shelf of this type is Flair
Fold's prefinished wood brackets and
shelf board shown on page 110, Thesa
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& ‘s bookcase kit features
mnummwmm nlmd?'
brass clips. Matching brass brads -
Ing the clips are included In the package.

are available in different styles—from
colonial to modern—and prices vary
from about $15 fora 9 % 24-in. shelf to
$30 for a 8 x 60-in. shelf.

Wall-mounted brackets are also
available in steal with black, brass or
chrome finishes. Stanley Works, Knape
and Vogt, and National Manufacturing
all make these types. They also manu-
facture the prefinished shelving to
match the brackets.

Not as flexible

Eeep in mind, however, that the
wall-mounted bracket system is not as
flexible as the standard and bracket
system. With the latter you can relocate
the shelves anywhere along the stan-
dards simply by moving the brackets.
But with the wall-mounted brackets,
the entire assembly has to move if your
needs change. This means screw holes
to patch and paint retouching to match
the rest of your room.

The screws that accompany either
system are long enough to panetrate
drywall or plaster and reach into the
studs behind; they are usually 1'%-in.
No. 10 screws. When driven completely
into pine, these screws can hold more
than 300 pounds, But because only
about %4 in. of the screw actually holds
in the stud, the capacity is reduced to
about 100 pounds. Therefore, it's im-
portant to fill every mounting screw

{Please turn (o page |32)

SOURCES—BOOKSHELVES

Craftsman’s Comer Inc., 4012 Nomheast 19th St
Des Moines, lowa 50302 (oak furniture kits).

Flair Fold Inc.. 75 Carmans Rd., East Farmingdale,
N.¥. 11735 (prefinished pine brackets and shalf
boards)

The Hirsh Co., 8051 North Central Park Ave., Skokie,
1. 60078 (steal utility shelf systems).

Knape and Vogt, 2700 Oak Industrial Dr., Grand Rap-
ids, Mich, 48505 (standards, brackets and laminat-
ed-finish shelf boards)

National Mamufactuning Co.. Sterling, 1. 61081
[standards, brackets and laminated-finish shalf
boards).

Pluswood Inc, 1145 Oshkosh Ave., Oshkosh, Wis.
54803 (laminated-finish shelf boards)

Sears. Roebuck and Co., Sears Towser, Chicago. [
B0654 |screwdriver-assembly wall hookcase sys-
Lams),

The Stanley Works, 1595 Lake 5., New Britain, Conn
0B050 (standards., brackets and laminated-finish
shell’ boards).

Weyerhasuser Co., 2525 South 336th, Federal Way,
Wash. 98002 (printed particlaboard screw-together
bookcase).
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BOOKSHELVES

(Continued from page [30)

hole on the brackets or standards, no
matter what weight you are planning to
put on the shelves.

Of course, care should always be tak-
en with regard to the weight stored on
a wall-mounted system. For instance,
one foot of record albums stored in
their jackets weighs about 45 to 50
pounds, while a similar length of hard-
bound books weighs only about 10
pounds. So, if you are planning on stor-
ing very heavy items on your shelving,
make sure to hit at least one stud on
short shelves and two or more studs on
shelves that are 32 in. or longer.

Bookcase to build

One kind of easy-to-make bookcase
that requires no special skills is shown
at right. These shelves are 7% in. deep
to accommodate most hardbound and
paperback books. All that's required is
cutting the boards to the sizes, then
assembling the parts with glue and fin-
ishing nails. The grooves for the shelf
standards can be cut with either a rout-
er or a dado head in a table saw prior to
assembly. If you don't have these tools,
mount the standards on the inside sur
face of the case sides and reduce the
overall shelf length by ' in. ™

e 11 SETBACK
(TOP ARG BOTTOM RAILS)

the unit square and helps attach
the case to the wall.

Custom Shell homes
with complete g

finish-it-yourself [
materials on your
lot. Your Lot may
not be fully paid
for to build.

YOU COMPLETE IT...
SAVE $1000's!

Curtis professional carpenters
do the heavy, difficult framing

on your lot and foundation. You
finish it with Curtis materials
and step-by-step instructions...
and save high professional
labor costs.

You, too, can join the Curtis family of

The Curtis Affordables!

F 5
JELT AL

We make homeownership
possible now!

B Special credil arrangements
for lot owners.

B Quality materials and
features.

® Use our plans, your plans, or
best of both.

B Discounts for cash buyers.

new homeowners. For full details send
coupon or call 1oday

There's 2 representative near you!
Call Toll Free: 1-800-228-2323

E1Z) 5424300
Custom bisill on your fol

Sand me your FREE Homes Catalog
CURTIE HOMES, DEPT. PM-1
3201 Fipnda Ave, So

{Pinase Proat)

or (612) 542-4300 i
Address —

Curtis Homes &3 -~ i
Pihemme| ]

O W own fand
O Enclosed is §2.00 for prigaity handieng

Minnpapolis, MM 55438
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SAFE-CLEAN-REUSABLE
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® Powerful water pulses
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Repairing hollow-core doors

PAMEL
BALANCES
DESIGN N B
\ hal s
| L
| i
I |
J\ ;..-". |
|
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APPLY CONTACT
CEMENT TO
BOTH SURFACES

LISE 27-D1A
HOLE 5AW
ACCESSORY I
HAND DRILL
FOR SCALLOP

PAMEL
COVERS
H-?LE IN DOOR___

@

.

On a table saw, cut out panels from old
doors that are too damaged to repair.
Shape decorative patches from this sal-
vaged material for use over holes in
repairable doors. Shape similar panels
as needed to balance the effect of the
repair patch. You can make a decora-
tive scallop in the corner of each panel
with a 2-in.-dia. hole saw accessory.
Secure the patches with contact ce-
ment.—Joseph Miller

Drywall taping tool

WALLBOARD
JOINT COMPOUND ~—— .

PLASTIC

[ GARDEN EDGING

A flexible piece of plastic garden edg-
ing helps spread joint compound on
gypsum wallboard after the tape is in
position. The flexible lip gives enough
lift to level the second coat and feather
its edges.—Howard Hornik
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oldest hobby!

Build this beautiful
wooden ship model.

Special offer for
Those who have
never built a
ship before!

Wouldn't you love to build this
historic ship model? It's a true-to-
scale, 21" replica of the 2-masted
schooner Swiff, a Virginia pilot boat of
1805. Well, now you can! And you don't
have o be a skilled craftsman o do so.

It really isn't hard

Even if you've never built a modsl
before, you can experience the relaxing
pieasure and pride of accomplishment
that is offered by this fascinating hobby.
You can build the Swiff. The secret’s in
our kit, designed especially for the first
time modeler, with pre-cut parts that
make assembly easy. Clear, large scale
plans and instructions that virtually take
you by the hand and guide you every
step of the way through hours of the
mast relaxing fun you'll ever have. And
when completed—a museurn quality
model you'll display with pride, with
gleaming brass fittings, walnut planked
hull, delicate rigging—lifelike in every
detail

Quality you can see and feel

The materials in our kil may be better
than those usad inthe original Swiff. The
keel section and frames are pre-cut ply-
wood, ready for quick assembly, The
Swift's hull is planked twice; once with
thick, flexible limewood for strength,
then overlaid with planks of African wal-
nut for lasting beauty.

You won 't have to make the fithings—
we've done that for you. Qur Kit contains
ready-to-use blocks and deadeyes of
rare, yellow boxwood. We include eye-
lets, bracers and belaying pins—over 70
parts of solid brass! Even the cabin door
hinges are brass, as are the 250 minia-
ture nails you'll use 1o fasten the plank-

Discover the worid's

ing o the hull and deck. And, since the
original wooden Swift had no plastic
parts, our kit doesn’| either—anywhere/!
Creative? And how! Overwhelming?
MNota bit! But be prepared for hours of the
maost challenging, engrossing, relaxing
fun you've ever had.
: An “everything you'll

croeneeaes  need” special offer,
S with free tools and

o handbook.

11 We want to introduce
you fo this great hobby,
now! So we've made il
easy for you o get started.
Qur special offer includes the Swift kit
plus all the tools you'll need to build her:
miniature pliers, hammer, knife, file,
tweezers, sandpaper, glue, wood oil,
and more, You'll also receive a free copy
of Richard Mansir's “How to Build Ship
Models," a 64-page beginner's guide.
ou don't have to buy anything else. The
ools normally cost $15; the book retails
for $7.95. But they're yours, FREE when
you buy the Swift kil at its regular price of
£39.95 (plus $4 handling and insured
delivery).

Credit card holders can order toll-free
Call 800-228-2028, exl. 68 4,

24 hours/day. in Nebraska,

call B00-642-8300. Or use

coupon below to send check

or money order.

[ e e e e i

Miniature Cannon !

Kit Bonus!
Set of two sobd brass
cannon on walnu

23 Just Aoad, Fai

MODEL EXPO, INC.
rlietd, M.J 07007
Please send me
gt $39.95 plus FREE toods, book, and canmons:
Check or money order enclosed. (Add 54 for

Dt PM-24

_ kits of the Swill

Aot E apn Bes 10800
R

car:d g tgﬁbgﬂmuumed handiing and insured delivery. N.J. residents
ﬂ:‘m ﬁm FREE must add 6% sales lax. )
wilh your order - Hame B
model -
1
expo,inc. 1 o
23 Just Road
Fairfield, N J. 07007 1 S - s
--l_-----------------ﬂ------J
133



for makieg
Ormamental Faxcrete
Peemea .

Book about ‘Aluminem
Melds with prices and
production trade secrets
diraet fram world’'s larg-
est meld manufacturer.

CONCRETE MACHINERY COMPANY,
P. 0. BOX A99 - HICKORY. W. C. 28601

GRANLUND SANDING
INSURANCE™

ahrasive cleaner waorks like

a GIANT ERASER 1o
remove emhedded wood
plastics, and metal,

i Up to

TEN TIMES THE LIFE
for your belts and discs
Granlund Engineering Co., Ware, MA 01082

MAKE &2

4 Hardwood

Il!"‘fq Wheels, Parts
N

Catalog $1.00

Cheiiy TeeE Taya, Baimont, O 43718 {514) 384-1 748

DOOR-STOP ALARM

oNLY 93,

ABM MERCHANDISING
P.0. Box 59314 Chicago, IL. 60653."

" Telephone Listing Device

(S 7 O
i -DEtwEsn any
s aevd your

Record laleghars

= 5 DTN Lades Ol NGNe: COneye Ein
Siops. recorder when phone 1 hung up
T deware o8 Aol BN AOSWENNG SEVICR

Wireless Mic

W0 hmes fRoie powetul han other mici

Transmag o 18 " #ile 10 any FM ada

Easy 1o Astamitie kil 15V hatlery ingl |

Cull (305} T28- 1000 or sendd 115,95+ §1.00 shipping per
i bo US1 Cowp, PO Bax PW-2052 edboome FL T80
COD sccept. Fror catalog o 11 ansmillers visce scramibiless
amd ofhar dpeciaity dems, enclose §2.00 bo US1 Corp

10 TRICKS
Continued from 117,

Cutting solid rings using a sabre saw or
jigsaw is time-consuming. But with a

| multiple-blade hole saw and a drill, you

can cut perfectly round rings gquickly
and easily.

Mount two blades in the hole saw's
toolhead at the same time, Select two
saw blades that will produce a ring of
the desired thickness and diameter.
This technique works with both a port-
able electric drill and a drill press.

Place dowel In drill and contour with file.

O BN DOUBLE-DUTY DISC I

Unless you happen to have two disc
sanders in your shop (an expensive lux-
ury), switching from rough to smooth
sanding requires changing the discs.
But this trick provides you with two dif-
ferent sanding surfaces on one disc
sander.

Using a circular template and a razor
knife, simultanecusly cut out the cen-
ters of two sanding discs—one coarse
grit, one medium.

Glue the outer ring from one disc and
the center portion of the other to the
disc sander. Now you can sand both
rough and smooth finishes on the same
machine. Use the cutoff pieces in
reverse order when it's time to replace
the sanding surface.

7 CUTTING RINGS IS

decorative finials and spindles on a drill
prass.

First, select the desired diameter
wood dowel and chuck it in the drill
press. Then, using a variety of files,
rasps and abrasive tapes and cords,
contour the dowel to the desired shapea.
Use very fine grit abrasive paper for the
finishing touches.

For best results, run the drill at its
highest speed.

Glue sections from two different abrasive
grits for both smooth and rough sanding.

10 N 'SPLINTERLESS’ DADOES IS

Cutting dadoes will often tear and
splinter the crossgrain on a piece of
wood. This is especially true in the case
of plywood veneer.

To prevent this, score two lines just
outside the lines-of-cut with a sharp
razor knife. The scored lines will allow
the wood’s grain to “break off ' cleanly
as the cutting tool passes by. The result
is "splinterless” dadoes and a more
professional-looking joint.

This technique is effective with all
varieties of dado-cutting tools, includ-
ing routers, shapers and either radial-
arm or table saws fitted with dado
heads. ™
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REDECORATE WITH A BOOKCASE WALL

{Continued from page 108)

in the order they'll go up against the
wall. Bafore standing up the left or
right box (depending on which way
you've decided to do the installation),
remove any room moldings that might
interfere with a flush fit, and transfer
the measurements for locations of wall
outlets to the backs of the boxes. Cut
openings through the backs so the
receptacles and wall plates can be
remounted on the backs after installa-
tion.

Move boxes into position

As you move each box into position,
fasten it to its neighbor using 1%-in.,
No. 6 fh wood screws driven through
the box sides. Countersink the screw
heads and fill the holes with wood filler.
When all boxes are fastened together,
secure the boxes to the walls using
3-in. No. 10 fh wood screws driven
through the case sides and backs and
into the wall studs. Two or three screws
per unit should ba plenty if you hit the
studs soundly.

Next, cut and attach the cabinet rails
(J) between the stiles. Use glue and 6d
finishing nails driven into the shelf
behind. Set the nailheads and fill the
holes with wood filler. Glus veneer tape
to all the plywood edges that will be
exposed

You can now attach moldings around
the stiles using 1-in. finishing brads.
Headboards and footboards can be
installed at this time. Use 6d finishing
nails and glue. Set the nailheads and fill
the holes.

Baseboard molding can go on now,
too (unless you are planning to lay wall-
to-wall carpeting against the unit, in
which case you should wait until the
carpeting is installed).

Priming and painting

Now, before installing the cabinet
doors and the crown molding, is the
time to paint the unit, the doors and the
molding. Begin by sanding the entire
case with 220-grit sandpaper. Remove
the dust with a vacuum and tack cloth.
Before applying two coats of Benjamin
Moore Satin Impervo Enamel CB-84,
we primed the unit, doors and molding
with Moore's enamel undercoat with
one-half CB-64 tint. (The walls were
done with Moore's Regal Wall Satin
CB-59, a color slightly lighter than CB-
64.)

The cost of materials for a bookcase
wall of our dimensions can be kept
between $600 and $700, including the
cabinet door hardware we chose. The
hinges are the Ajax 5990AB self-clos-
ing type. Moldings are pricey—$1 a ft.
for the ceiling crown, for example—so
if you're redoing the room while build-

POPULAR MECHANICS - FEBRUARY 1984

ing your bookcase wall, it would be a
good idea to budget about $800 for the
project.

Install the cabinet doors using a Yie-
in.-thick piece of wood—or a scrap
piece of plastic laminate—between the
left and right doors of each box. This
leaves just enough room for smooth
opening and closing. If your doors are a
little too tight for the opening, sand the
edges where they meset for the proper
clearance. If they are a little loose, use
shim scrap behind hinges on the left

and right sides to achieve the dlmenv
sions.

You'll find that packing books wall to
wall in your new addition will give the
room too much of a library or lawyer's
office look. Needed relief can be provid-
ed with small lamps in one or more
compartments and the use of framed
prints and other favorite objects.

Now, just enjoy the fun of arranging
your things, organizing your books and
using the phenomenal space that a
bookcase wall gives you. ™

EXCLUSIVE FORMULATION USED BY AIRLINES—NOW AVAILABLE TO CAR OWNERS

Glass Shield™ KEEPS ALL CAR WINDOWS

PERFECTLY CLEAR AT

o NOT SNOW e NOT SLEET
® NOT ICE @ NOT GRIME
© NOT DIRT o NOT RAIN
e NOT BUGS e NOT TAR
@ NOT SALT SPRAY

GLASS SHIELD utilizes the lormulation
now usad by most commercial and privale
planes to insure a perfectly clear windshiald
regardiess of how loul the weather.
WORKS LIKE MAGIC
You'll be amazed as you waich the ele-
manis hit your windshield and sciually ol
and bounce off every area of glass, s ot
magic...It's GLASS SHIELD!
IMPROVED FOR CAR &
BOAT OWNERS

The plane formulation was enhanced by
adding ingredienis that nol only prevent
snow., sieetl and e lormation on cars. but
also greme. dift, bugs. tars and sall spray
from adhering to your windshield and all
glass aregs, including side mirors. You can
now drive in the worst of weathers with the
assurance thal youll enjoy even clearer vis-
ity at all tmes without even using your
wipers. AND, because GLASS SHIELD
protects the entire glass area of your car,
you enjoy far greater visdbility tham meraty
depending on your windshigld wipers
Clearer and wider vissbility snsures elimina-
tion of “blind spots” and provides greater
protection against road accadents for you
and your tamily

GLASS SHIELD is made by the

manulacturers of famous GLO-

SHIELD, Amenica’s finest car finish

We guaraniee that GLASS SHIELD

will do everything we claim for i, or

relurn the romaireng conlents within

30 days atter receipt for refund of

product cost.
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One Application lasts for up to Six Months!

rGlass Shield

N

ALL TIMES...

ABSOLUTELY NOTHING CAN STICK TO THEM...

# STOPS ICE, SNOW AND SLEET FROM
FORMING ON WINDSHIELD, ETC.

& ROAD TARS, GRIME, SALT SPRAY, IRT
AND BUGS ROLL RIGHT OFF.

» FULL WINDSHIELD, SIDE AND REAR
WINDOW VISIBILITY PERFECTLY CLEAR
AT ALL TIMES (not just wiper sreal.

= GREATER PROTECTION AGAINST ACCH
DENTS FOR YOU AND YOUR FAMILY.

= ONE APPLICATION LASTS FOR UP TO
6 MONTHS.

» § OZ BOTTLE ENDUGH TO PROTECT
6 CARS [or one car for J years).

# EXCELLENT FOR HOME WINDOWS.
ELIMINATES CONSTANT WASHING

= PERFECT FOR BOATS, TOO.
KEEPS SALT SPRAY OFF WINDOWS _ o

" s

W

Howe Co., Dept. BBS1
$0-10 44sh Ave. L LG, NY 11900

Plaase rush me bobiles of GLASS SHIELD

i S7.85 (2 for $13.90. 4 for 535 95) Add $1.00 per
order for postage & handiing. NY, rescients aod sales
tax, Enciosed i§ chack or MO lors o
charga lomy [ VISA MASTER CARD

Aot Exp dadn

I

)

_
ad
]

30 DAY MOMEY BACK GUARANTEE



clockbuilder’s
chmce,,z -

WOODEN
SHIP'S CLOCK
Grandfather, Grandmother, wall, mantie, desk
clocks, and more. Available from plans of ready lo
assamble kits for all levels of skill, Solid 354~
hand-malched hardwoods, imported precision
movements, and solid brass dials. Plus tools,
hardwara, books, and accessories,

Sand for our new

48-page catalogue today.

Pleasa sand me your
calalogue. | enclose §1.00

for postage and handling.
Address
Cry/State Zrp.

& Sullivan

“Fima Clockmakers Since 1947
‘:%‘f Diepl. 1132, W. Yarmouth, Cape Cad, MA 02673

NOW RE-SIDE YOUR
HOME FOR

2590

(And ing:l a few

ars you'd need to do il
an this you can install
U AN S . Yes, save as much as 213
cost of installed siding, Aluminum Indus-
Iries will send you a complele Home Kit of
vinyl, aluminum or steel siding—your
choice of 22 colors—everythi u naed
for easy instaliation, right mrﬁm nails
and tools.

Easy-pay, 100, with an FHA Home Im-
provement Loan or our own interasl-free
$7.00 a waek plan.

AND . . . spacial plan puts up to $1,000 or
more in your pockel per order from friends
and neighbors. )

Send for exciling money-saving,
money-making details without obligation.
Wrile foday. Easier yet, call toll-free
1-800-521-1234 righ! now,

Aluminum Industries of Arkanass,
300 Phillips Ad.. North Liftle Rock, &

again.) For less

PM-24
2117
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COMPUTER HIDEAWAY

{Continuad from page 102)

Lay canvas on flat surface and nall wood
strip along one edge. Mall second strip
over canvas end at a right angle. Pull can-
vas tight. Nall third strip over far end.

When tambour |5 complete, glue a strip of
oak veneer onto back side of end slat to
conceal canvas. Use contact cement and roll
smoath. When dry, cut off waste canvas.

and finish-sand all parts. Use slow-set-
ting hide glue to assemble the cabinet
bacause you'll need at least % hour to
get all the parts positioned. Check for
square and clamp overnight.

Cut the keyboard shelf panel and
apply the plastic laminate. Glue on the
side trim boards and install the drawer
slides as shown in the drawing. Next,
measure the cabinet opening for the
lowar doors and make any necessary
adjustments to the door measurements
to conform precisely to your cahinet.

Keep in mind that the doors are
attached with knife hinges and are held

Wax tambour grooves,
then slide working
from the back of cabinet. Screw—do not
giue—tambour stop onto bottom of cabinet.

closed with magnetic touch latches, so
door pulls are not required. Also the
hinges are mortised only into the door
edges, not into the cabinet. It's easier to
cut these mortises before the edging is
ghied to the plywood panels. Cut the
strips to size and use a straight router
bit, chucked in a drill press, to make the
Yein-deep cuts.

The tambour for this cabinet is big,
consisting of 66 slats plus the finger-
pull slat at the end, and it's heavy. In
order for it to function properly, all
pieces must be made and assembled
with great accuracy. Because of its

POPULAR MECHANICS = FEBRUARY | 984



length and weight, the tambour should
always be opened with care. Never let
it slide freely down the back.

Begin by measuring the distance
between the two tambour grooves
throughout the entire groove lengths. If
any discrepancy exists, base your slat
measurament on the tightest spot.
Then deduct s in. from this length to
determine the finished slat dimension.

Both sides of each slat are beveled
10° To do this, use a planer blade in a
table saw and begin by making a bevel
cut on one edge of your stock. (Be sure
to joint the stock first so you have a
straight edge to start with.) Next, set
the rip fence for a %4-in.-wide cut and
feed the board into the blade with the
previously beveled edge running
against the fence. Continue ripping the
slats, alternately turning the board end

Glue rubber bumper [arrow| along top sur-
face of tambour stop using contact cement.
Bumper to the slats if tam-

bour Is opened too or dropped.

over end so that each pass will result in
the double bevel on each slat.

When all slats are ripped, tape a
scrap board with a 10” bevel to the rip
fence as shown, then use a table saw
molding cutter to round over the out-
side face of the slats. (The scrap board
will keep the slats from tipping over.)
Also, be sure to clamp a featherboard in
place as shown. You should always use
a push stick.

Finish-sand the slats on all sides.
Then apply a finish to the individual
slats before assembly. Apply one coat
only to the rabbet surface and none to
the bottom of the slat.

Medium weight (10-o0z.) acrylic can-
vas was used to join the slats. It's avail-
able at most dry goods stores. Hold the
material up to the light. If light passes
through, the cloth is too porous for a
good bond: It will allow the contact
cement to blead through.

Cut the canvas to width, % in. nar-
rower than the slat length from rabbet
shoulder to shoulder. Lay it on a flat
work surface, then tack a “-in.-thick
guide strip along the length of the cloth,

(Flease turn to page 138)
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Get into the hooming field
of solar technology.

Now NRI's home study
course in Air Conditioning,
Refrigeration, and Heating

includes training in
heat pumps and

solar en .

Prepare yourselt for a whole new

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

Includes Professional
Vacuum Pump and Tools

NRI training is practical training.
Mlong with bite-size lessons in theory and
practice, you get practical bench training,
NRI's Master Course includes professional
tools....a system analyzer, leak detector,
tubing and joint tools, and more, Plus
demonstration units that graphically
bring principles to life for easy understand-
ing. You even get a top-quality vacuum
pump for trouble shooting experiments
and use on the job.

Optional
uate Training
at York Institute

Graduates of the Master Course are
eligible for a concentrated week of resident
training at the famous York Institute at
no extra charge for tuition or training
materials. Here, you'll work on advanced
industrial equipment under the guidance
of expert instructors. Only NRI includes
this opportunity.

Send for Free Catalog,

No Salesman Will

Send the coupon today for NRI's free
catalog showing all the equipment and
describing the complete course. Over a
million students have trained at home the
NRIway. You can, too. If coupon has been
removed, write to: NRI Schools, 3939 Wis-
consin Ave., Washington, D.C. 20016.

NRI SCHOOLS O dir Comditioning, Refrigeration & O Elestrical hppliance Servicing I
Mt raw-Hild Cortinuing liesting Cotsrees Inchiding Solss O OB/ Consemunications
! Education Center Technulogy 0 Colbor TV, Audicy Video Servicing I
| 939 Wisconsin Mvenue [ Small Engine Service & Repadr
c" Washingon, DT 2606 Course-Rasic & Masher Coures I
. O Autormative Mecharss-Basic X Al career cose
I nl. Please nush me the one free & Master Cnurses I.Hrti\'ldurd.u |
N atalog | have checked. | undr- E%Lu:.
stand there is no ohiligation —
MO SALESMAN WILL CALL |
Name (Flease Pringd g 1
o I
ey State/ Tip I
Accredited by the Acoredising Commussion of the Mational Home Stady Councl 513024 I



Get Amazing New Tube Mounted Lens

BUILD YOUR OWN BIG SCREEN
PROJEGTION TV!

Special Offer Now o"l 12995

.49‘ including tube mounted Im:. cabinet plans
1'l-ﬁ*'ltl-l-lE _and specifications

® Put small portable TV inside
cabinet—Ilens enlarges picture to
giant 5-foot diagonal picture.

® Thrill to sports; just like being at the
game! See your favorite movies as if
yvou were in the theater!

o Ensy to build —Construct this
cabinet model 5-foot BIG SCREEN
TV with about $40 worth of commuon
particle board, screws, nails, hinges,
corner braces. Finish to your choice
of antique, paint, stain or varnish.

® Save §2 000 or more! a
store price for projection T\’P ﬁulld
in vour home workshop or have
cabinet shop do it for you.

MONEY-BACK GUARANTEE

If you are not satisfied for any reason,
return kit within 30 days after receipt
for full refund.

3 E T9E], Wage Prempcier Do

3 N S S S S S — — —
E HEE#FH&EcﬂMIbﬂ DEPT. PR
11610 Semincle Blwd., Largo, FL 323540

_. [l Yes, please rush me Big Screen
TV system which includes Tube

“ﬂh Mounted Lens A.a-uembllv and

"""1 Cabinet Model design plans (849 65 Address

MName

nn
Ij,!,u.FHE

COMPUTER HIDEAWAY
(Continued from page 137)

Y6 in. away from the factory edge.
Using a square, tack a second strip over
the canvas end at a right angls to tha
guide strip. Stretch the canvas tight
and nail a third strip over the far end.

Begin assembly by applying the con-
tact cement to the canvas and slats,
working in sections about 20 in. long at
one time. Apply two coats to the cloth
and one to the wood.

Permanent bond is made on contact
s0 you must work carefully. Butt the
shoulder of the slat rabbet against the
guide strip while holding the other end
up. Then slowly lower the slat into posi-
tion. Apply final pressure using a small
rubber-faced roller.

When the assembly has been com-
plated, turn the tambour over and apply
a strip of red oak veneer on the back of
the end slat to conceal the canvas from
view. Apply a finish to the cabinet and
when it's dry, rub a candle tip in the
tambour grooves and on the slat ends.
Lay the cabinet on its side and insert
the tambour as shown. Then attach the
tambour stop and rubber bumper. And,
finally, install the multi-outlet strip and
the casters. ™

ol mCC ey valuel. Enclosed find $29.95 plus
yor wﬂ&u&ﬁ'ﬁ?ﬁm HDE shipping & ;mm:'l!l:ng o City
o Total $32.35, iFlorida residents r
plense ndd 5% for state tax, ) State Zip

IF o me abotat 40 pasrchease 4 Jog bhome, t tike a
look at the construction techmigue volt'ne poing o
Live with. All log homwes experience soms some checking,
seam shrinkage or wamieg,. But thanks o Linceln
Lo’ Stack'n Budkd constructisn technigue, your
walks will remain sealed even i vour lops shrnk. And
hecaise of our exacting toleramnces, witlls abasns fit
sl topether and ane pod as sulect 1 joint and
sear mperfections Hiet case other log homes 1o
etk i al the poings

e for $6.00, 10 the address
betom: O call BO0-833- 2401 (i New York Stage
call SE-%-24200 MisterCand and Visa accepied

check or mopes

Exeluseve Dealershig Terntones Sadlahle

Simple Log Hﬂme Living.

All for a biw
otfer major log
Wrise for vour Lincoln Logs pl
your name, sddress anad tebephione numbee with

it erectid oot than am

Lincaln Logs Ltd,

lHHi Riversude Drve

Chestertown, Y 12817 © 1962, Linaln iy

Lﬁlﬁ
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MATERIALS LIST—

COMPUTER CABINET
Size and descripton (use)
34p x 2434 x B8 pak (sida)
Y ¥ 28%a x 48%%° plywood (back)
%4 ® 28%s ¥ 204" plywood (printer,

maonitor shelf)

¥ x 28%a ¥ Z1%" plywood (center
shalf)

Ve x 2BWe x 21%" phywond {rmadn
unkt shalf)

o % 13%e x 22%" plywood (door)

Y x By x 28%a" pak {edging)

Yao® A 28%e" pak (edging)

M x 1% = 280" oak (edging]
® 3% ¥ 13"%ia" oak (edging)

b x 3 x 229" pak (edging)

g X 2 x 20'%s" pak (stop)

Y x 34 x 1%" cak ifiller biock)

¥ ® 1'% ¥ 27%6" cak {sliding shelf
front)

b x 1% ® 16" oak (shding shatf
side

=
- N NS

= e o o B L = B

]

|
W % 1% = 27" oak (sliding shelf

e (5 ]

B 1 ¥ 26%e" plywood (sliding
shelf bottom)

bg % 1% = 28%° oak (end rambour
slat)

¥ ¥ 1% ¥ 27%" oak (end tambour
slat)

e ® %4 x 28%" oak (tambour slat)

Yis = 145 =% 27%4" oak vemeer

27% * 54" 0oz canvas

3a x % % 28" rubber bumpar

2" Shepard Satellive plate caster No.
@007

Y = 27 hardwood dowal

¥ E<adn F 2 0 v 0 ZEcmw-EOTm @m O nuhs
-

-+
®
.Y}

]
%
o
e O PR -

B

18" Gramt full extension drawer slide
No. 328

Yhe x 16% X 28%4" Wilsonam Metu-
ral Almond plastic laminate No,
D30-8

Perfoct-Line multiple outlet strip
No.WBGE-1 with B, conrd

EE 1 Wire clamp

*Knife hinges, touch latchas, and rubber bumper are

available in one from Armor Products, Box

280, Deer Park, N.Y. 11740 for $12.50 postpaid.

%]
5]
e

DD 1

POPULAR MECHAMICS » FEBRLIARY | 984



BIG BYTES

{Continued from page 8G)

advanced programmers achieve true
arcade quality.

There are some rough edges to this
system—such as no way to tell pro-
grams from text files in a catalog of the
tape, a screen scroll in the word-pro-
cessing program that’s too slow, a slow
and very noisy printer, and an occasion-
al burp from the printer during an
arcade game. But there's nothing that
detracts from the owverall, surprising
value of the complete system.

At its current price range, the Coleco
Adam competes with and overpowers
everything else in its class. Only high-
er-priced units such as the IBM PC or
the Apple lle offer more.

But if even $700 is too big a price
tag, there are now computer systems
priced at under $300 which are quite
exciting. Both the Timex-Sinclair 2068
and the Spectravideo 5V-318 are bet-
ter-than-average entry-level machines.

Time for computing?

The Timex unit is easy to program,
thanks to both its built-in graphic com-
mands and, to a lesser extent, its key-
board. The keyboard is a mixed bless-
ing. Rather than full-size typewriter
keys, Timex uses small rectangular
keys, so the keyboard is referred to in
the industry as “chiclet’” style.

At the best of times it's difficult to
type on a chiclet keyboard. And Timex
has made things even more confusing
by assigning up to five meanings to
each key. The keys are labeled above,
below and three times on their tops—
quite a feat of miniaturization in
itsalf.

But, the good news is that this Timex
machine, like its venerable ZX-81
ancestor, is programmed to deliver
many often-used entire words or com-
mands with only one keystroke. There
is no need, for example, to type
“PRINT." Just hit the "P" key (in the
right mode) and the computer does the
rest.

Drawing lines and circles and plot-
ting points in eight colors are easy
using the built-in BASIC commands.
And, there are also some built-in
graphic symbols which may be used
building-block style. The user can also
design his own graphic symbols.

This little computer can sound off,
too. Easy commands allow for anyone
to program musical notes. And slightly
more complex commands can allow for
three-part harmony.

For $200, the 2068 is a nice package.
About the only not-quite-right detail we
can point to is the quality of tha 2068°s
display. The unit we used would not
deliver a picture free of waviness or

{Please tumn to page 140)
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Start your own money making h_usmess!

service and repair

]HFL#TTM! AV, S S FHQI B I Y00 I YOI SV SO N Wy
In just & short time, you can be ready to join Mo experience necessary.
ome of the fastest growlng industries in America You don't need to be a *born mechanic” or have
..on industry where qualified men are making prior experience. IT you can read, you can master
from $10.00 to $15.00 per hour. .. and that's jost ihis profitable trade right al home, in your spare-
for labor. Parts, engines and accessories add even time, without missing & singhe paycheck. Lessons
more (o the profits.  Because the small engine are fully illustrated —so clear you can't go wrong.
indusiry has grown so We guide you every siep ‘

quickly, an acute shortage of the way, including tested
of qualified Small Engine and proven instructions on
Professionals exists through- how ko ger business, what
oul the country. When you 1o charge, how 1o get free
see how many small engines advertising. where 0 gel
are in use today, it's easy to supplies wholesale . . . all
understand why qualified the “mricks of the trade’ ..
men command such high all the inside facis you ‘l
need 1o assune success right
from the start.

prices—as much as $17.50
for a simple tune-up that
e e Learn At Home In Your Spare Time,
65-million small engines
are in service today!

INCREASED IMCOME

That's right — there are over sixty-five million Fre had abowr 8
I-cycle and 4-cycle small e £5 in SETViCC years expericnce re
across the U.5.A. That's the official count from pairimg small ¢a-
the Engine Service Assn., and new engines ane gines. .. bui repacrs
being buili at & rate of one-million per month! were oaly minor
With fully accredited and Bel- wedif | sparted the
saw training, you can soon have the skill and Folry-Beliaw Coure

knowledge to make top money servicing these

engines. Homeowners and businessmen will Walter H. Strick

seek you out and pay you well to service and re- Campbell, California

pair their lawnmowers, tillers, edgers, er

rakes, garden tractors, chain saws, mini-bikes, With our famous ‘“learn-by-doing’ training
go-carts, snowmobiles. .. the list is almost  method, you get actual ‘hands-on’ experience
cadleds. with specialized tools and equipment you'll re-

You get all this Professional equipment with Ef,:.fﬁff';','u’ﬁf:,ﬁr::,"l'ﬁ;,”"” i
your course, PLUS 4 H.P. Engine.... ALL s‘m" Tua“ I'm-FHEE facts!
YOURS TO KEEP. ... All at NO EXTRA COST. You risk nothing by accepring this offer to find
ouil how Foley-Belsaw rraining can give you the
skills you need fo increase your income in g
high-profit, recession-proaf business of your

awn,

Just fill in and mail coupon below (or send post-
card) o receive full information end details by
return mail. D) IT TODAY!

FOLEY-BELSAW INSTITUTE of

SMALL ENGINE REPAIR
50402 Field Bidg., Kanzas City, MO. B4111

No obligation . . . No salesman will call

Foley-Beksaw Institute
50402 Fisld Bidg. » Kanszs City, Mo. 64111

] YES, please send me the FREE booklet that I
fves full details about starting my own business in I

mall Engine Repair. | understand there i no obligation
and that no salesman will call

MNAME —

3%



Mail coupon below today for your free
copy of our new 80 page catalog
featuring everything for the clock
builder, plus a new line of Clock Kits
and Fine Tools for the woodworker and
handyman. You'll like the savings!

CALL OR WRITE TODAY.

NAME

YES! Please send FREE catalog to:

80 PAGE CATALOG

HERE'S JUST ONE OF OUR
TERRIFIC VALUES:

American Made
10007 MINI QUARTZ
MOVEMENT

n gquantites

As low as $4.25 each " e

FREE hour and minute hands
with each movement.

ADDRESS

DEPT. PIII.-I P.
LAKE GENEVA, w BHT ciTy

STATE ZIF

I
(414) 248-1150

For faster delivery include $1 for 18! ciass malling

£

ord:c'rack

Jarless Total Body

Aerobic Exerciser
Duplicates X-C Skiing for the

Best way to Fitness

{:nm-ruumn- skiting is often ciied by physiologsis
a5 the most perfect form of cardiovascular exercise
for both men and women, Its smooth, fluid, total
hody motion uniformly exercises mone muscles so
higher heart rages scem casier to atiin than when
jogging or cycling. NordicTrack closcly simudates the
pleasant X-C sl\'iins modion and provides the same

cardiovascular endurance-building benefits-right
in the comvenience of your home, year ‘round
Eliminates the wsual barriers of time, weather.
chance of injury, et Also highly effective for weight
Comtrd

More Complete Than Running

MNordicTrac kﬁm Vs 2 more complete work owl-
conditions both upper body and lower body
miusches at the same time. Fluid, jarless motion does
ot cause joint or back problems

More Effective Than Exercise Bikes

NordicTrack’s stand-up skiing motion more uni-

formly exercises the large leg muscles and also adds
impaortant upper body excrcise. Higher pulse raics,
necessary for building fitness, seem easier (o Siain
beczuse the work is shared by more muscle mass
Even Better Than Swimming

NordicTrack more effectively exercises the largest
musches in the body, those located in the legs and
buttocks. When swimming, the bud} is 5u ied
by the water, thus preventi % from
hﬂrm effectively exercised. ﬁt sundup en:rcmng
position on the NordicTrack much more effectively
exercises these muscles.

A Proven, High Quality Durabie Product
MNordicTrack is in its Tth vear of production, Nondic-
Track is quiet, motorless and has separately adjust-
abde arm and leg resistances. We manufaciure

and sell direct, Tao year warranice, 30 P
day wrial peciod with return privilege. 3

Folds and stands on end
to reguire only 15 x 17°

storage space.

Carll o dorite for.

FREE BROCHURE

Toll Free 1-800-328-5888
Minnesota 612-448-6987

P51, 124PM Columbia Court, Chaska, MM 55138

BIG BYTES
{Continued from page 139)

interference on three televisions or a
direct-input monitor. Other units we
saw functioned similarly. Take a look
before you buy and be sure that the dis-
play is acceptable to you (we got used
to it, but wea know many perfectionists
who would never be happy).

Built-in joy

The Spectravideo SV-318, at $299,
may be a little hard to find everywhere,
but it is worth searching out, Like the
Timex, it has a chiclet keyboard, but
one of rubber-topped keys. Each key is
labeled with up to three functions, usu-
ally including two graphic symbols per
key. Typing is done in the usual key-
at-a-time manner. One very nice touch,
however, is a built-in joystick and cur-
sor controller on the right-hand side of
the keyboard.

The red plastic stick can be tilted to
control games or—better—to move the
cursor around on screen. (The cursor is
a small box that shows where the next
typed character will appear.) This
allows you to edit programs and other
data gquickly.

The graphic capabilities of this ma-
chine are stunning. It uses some of the
easiest to program sprite graphics that
we have seen. First, you define a shape
that will be seen on screen as a moving
“gprite.” Then you simply program the
movement (or animation) in Basic. Up
to 35 sprites can be on screen at one
time. The quality of the video signal
was almost monitor quality on two TVs
and, of course, excellent on a direct-
input maonitor.

With sound controlled by its own
microprocessor—so you can easily use
background music—the SV-318 is a
very nice little machine. The only thing
the potential buyer might think twice
about is the availability and choice of
software. We have not, in our travels,
seen very much S5V-318 compatible
software on the shelves. Of course,
gince the SV-318 uses a Z-80 CPU, it
can run the CP/M operating system—
but only if you add a disk drive and
expander. However, we don't think this
is the best way to go about forming a
CPF/M system.

Goliath or David?

Thousands of reporters, editors, po-
tential buyers and just the curious
swarmed through the New York City
IEM showroom in search of “"Peanut,” a
computer that was rumored to be IBM's
secret and powerful weapon. Some-
where, the name of Peanut got changed
to PCjr, and somehow the mighty colos-
sus looked a lot smaller that day.

The PCjr, which we saw only at the

{Fipase turn to page [142)
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BEAT the HIGH COST of LIVING!

& g e 1942

BEAUTIFUL.
war ro
MAKE

See better. . . drive safer.

ADJUST YOUR OWN
HEADLIGHTS

as often as you want.

LEARN UPHOLSTERY AT HOME . . . restere oid chairs,
sfas to fike-new condition! A clean. snjoyable way fn put spare
hours to prefitable use. Did cast-offs picked wp far dullars, worlh
hondreds when reupholilersd! Fascinating home study course in-
cludes tools. kits, supglies. Earn a3 you bearn — stari your own
business! e FOR OUR FREE BOOK TODAY!GET A BIG
ILLUSTRATED 24 PAGE BOOK ON UPHOLSTERY and the
upholstery baminesx and a sample lesson shwing
how the tsbulously successiul MUT system is taught.
it costs you nothing b get the informaliss snd

there's no chisgstion. No salasman will call

f
Madern Upholstery Institute,

NERE Fips Bioaning, Sansi City, ssoun 711 :
« The Hoppy Headlight Aim Adjuster | T g et BRoTSTERY INSTITUTE.
and a screwdriver are all you need. B 80245 Fiold Buiking, Kansas Citv. Mo, 64111

= Adjusts beam up or down. I.... - aee |
» Use when replacing lamps, routine | -
check-ups, when towing boat, Jrannm. ——
railer, camper. ) e B S U
- oy Bleric——
« Send $12.95 plus $3.00 postage/ Conversion Kit
handling. Specify if for round or e Tt IPER
rectangular headlights. .m*.:‘;f.m'f:m:*mg
*SUHy Tadngy DAcK mEe. g . e s 1.
Mornufocturing mﬂ FOR MORE INFO WRITE:
Corporation Gaslight Conversions, Inc.

Dept P14 Box 2232, Empona, KS B6801-2222 S AR AT T N S8

Y IXXIXXX) FOR ORDERS ONLY TOLL-FREE 1- 80022211 OO @ .I..
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BIG BYTES
{Continued from page 140)

show and in what might be described
as a prerelease stage, was a terrible

Let's start off with the good news. It
features a 16-bit CPU just like its big
brother, the IBM PC. It has a full 64K of
RAM (program memory). It has a buik-
in serial port as well as a special key-
board that operates wvia an infrared
beam so that a physical connection
between the keyboard and main cabi-
net is not needed (up to 20 feet
away).

Other specifications do look impres-
give on first examination. The 64K of
RAM program space complements the
64K of ROM which contains the same
version of powerful Microsoft BASIC as
does the IBM PC. And the PCjr does
have a built-in RS-232 interface for
such serial devices as a printer.

The bad news is the type of keyboard
and the extent to which PCjr accepts
IBM PC compatible software. The key-
board is a chiclet style—with blank,
unlabeled white keys. The labels for the
keys are on the case rather than key-
tops. The chiclet keys mean a touch typ-
ist will not like this machine. The odd
labels mean a hunt-and-peck typist will
have difficulty. Worse, the keyboard
has a distinctly toylike feel to it.

Software-wise, the unexpanded (no
disk drive) PCjr will run only normal,
slow tapes and cartridges. Even if you
do get a disk drive, many of the most
popular programs for the IBM PC (such
as Peachtree's accounting packages,
Typing Tutor and others) will not run
(although some, such as Visicale 1.2,
wrill).

Entry-level computing

But, on balance, this will make the
majority of people who were hoping to
complement their office [BM PC with
an at-home PCjr less than happy. This
is not a computer system which any
businessman or professional would feel
comfortable with. Neither would it be
competitive with other computers fa-
vored by high school and college stu-
dents. The one place it might have
found a niche would be in the elemen-
tary school educational market and for
entry-level home use.

But it has been priced out of those
markets. At $669 for the basic unit and
£1.269 for a unit with a disk drive,
almost any other computer in those
price ranges is a better buy. Indeed, the
Coleco Adam at its price of $700 is
directly competitive and would be of
more use in most instances.

The time is right to enter into com-
puting. And, armed with your new
knowledge, you should be able to find
your way. ™
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QUALITY LIGHTING INSTRUMENTS
AT PRICES SO LOW,

WE KEEP OUR COMPETITION
IN THE DARK!

oo .. | ol DUAL FLUORESCENT

Y
E :
COMBINATION
SEEC.
Provides sufficient illumination

LAMP
o any work area. 45 arm reach

Combines the features of fluarescent
and incandescant light Combination

Heavy duty metal construction
Spring balanced arms. UL

MAGNIFYING
LAMP

Really brings your work close.
keeps it well lit with daytight bulb
45" arm reach. All matal
constrection Spring balanced

swilch. 45° arm reach. Heawy duty
metal construction. Spring
batanced arms. UL approved

Baked enamel linish. Heavy arms. UL approved. Baked approved. Baked enamel

duty clamgp bracket included enamel finish. Heawy duty clamp brackel finish. Heavy duty clamp

Porcelain sockel for incandescent bulb. Uses included. Standard T-8 (FCL Z2W) circline tube bracket included. Two 177, 15W standard T-8

standard circhine T-9 22W fluorescent tube and100W |  ncluded. 57, 3x polished glass, distortion free kens fluorescent tubes included. Grounded

standard light bulbs, included. Double insulated included. 3 conductor grounded cord. Available 3 conductor cord. Available in black and ivory

shade. Available in chocolate brown or ivory in ivary or chocolate brown

ORDER NO. 1-4 5-11 ORDER NO. 1-4 511 DROER NO. 1-4 5-11
BE-FLE113 5495 4985 BE-MX114 55885 £54.95 Ba-FL1I2 34895 S44.95

mmﬁm . SyHoim
SEE

I’IEI’I.EI:T(IH BENCH LAMP
LAMP

Brushed aluminum
reflector. Reflects all of

i
SC. ACCESSORIES

Tilt adaptor with horiz/ vert
adjustmaent 54 95
ORDEA NO. BB-LTA120

This popular lamp combines
contemporary design with
functional convenignce. It is

The nuln-ﬂ II'IIEI'IEJ["' wall Eﬂl\&“ Uttéd ann
i) ow prcts 3 arm e
= reach. All metal :
40" arm reach. Metal contruction. Speing ORDER NO. B8-MX112R
B, . balanced arms. UL approved 1o 100W. Baked
approved. Clamp brackel included. Porcelain finish. C1
bulb socket Insulated shade. Takes standard TN W SARTHD: LraChiA taciiniog

Porcedain socket. Lamp adjusts 1o any position Replacement fube for FLS113

incandescent bulb (WO0W maximum) i
Economically pl:it:ed. Available in vory only SRR DESOI DD 1311 A W EE%E'RI!::J‘ 55:35.?]511““
ORDER ND. 1-4 5-11 ORDER NOD. 1-4 5-11
85-5L300 52185 s18.8 BE-LTS103 81485 51388
E..................... TeeeseaeeeeeseseR e e e e e e eae
VISA, MASTER CARD accepled. Nosurcharges. & 0“' ORDER NO. COLOR PRICE SHIPPING EXT.
i @ UPS charges will be added : BB-FLSTI3 S %00 S i
e To order by credit card call TOLL FREE P BB-MX114 s 500 s i
BOD-423-5336, IN CALIF: B0D-382-3663, NON ORDER INFORMATION. 3 BE-FL112 s *k00 S5
213-701-5850. PHEE".&ID: Certified checks and money orders. Add ! BB-LTS103 g £3.50 g .
shipping charges. CA residents add sales tax : .
PERSONAL CHECKS: Allow 3 weeks 1o clear, ' ::'flfiggn ﬁmﬂpﬂ%ﬂ g zg ‘;’ :
NO PURCHASE OROERS DR OPEN ACCOUNTS—NO EXCEPTIONS. : 86-MX112R  TUBE s 200 S E
To Order Call Toll Free :  BB-MX124R TUBE S 5200 §____
o ¥ = CREDIT CARD # SUBTOTALS — 3
@ RL {‘“;?_I‘E:}:?aﬁ t OMIC O VISA EXPDATE ___ TAX/CHARGESS &
i lo - : NAME; TOTALS =
FLECTRONICS  (800) 382-3663 | anomess :
18215 PARTHENIA STREET Local s CITY: STATE: ZIP; X
NORTHRIDGE, CA 91325 {2' 3] 701-5848 i SIGNATURE: __ e i§
E SEMDT0: ORA ELECTRONICS 18215 PARTHENIA ST NORTHRIDGE CA 91325 I




These four matched volumes tell you and show you everything
any building or carpentry job...from fixing a roof to building
even building an addition or a house!

Rkeithisdsvoelume

CARPENTERS AND
UILDERS LIBRARY

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

This information-packed 4-VOLUME CARPENTERS AND BUILD-
ERS LIBRARY brings you professional, easy-to-understand how-to on just
about every build-it-yourself guestion you'll ever have . . .

B You get a complete how-to book on woods and woodworking tools, how
to do all kinds of joinery and cabinetmaking joints, how to do kitchen
cabinet construction . . . and maore.

B You get a complete how-to book on all standard specs of every element in
house construction, including how to read plans and make your own. ..
how ta lay ant a home workshop . . . and more.

B You get a complete how-to book on laying out the foundation, how to do

20-1N-1

niber ol Popula’ E,
As a new ﬂlﬁ pandy sheP m’l e

How Fﬂpﬂ'ﬂf Sﬁﬂm concrete block construction, house framing, chimneys, fireplaces, porches,
Book CIuh w.nm patios, insulation . . . and more.

B Yougeta mmplnhc how-to book on every aspect of roofing, flooring, doors,

dust mail Elﬂm windows, stairs, plus how to use stationary and portable power tools, plus
_ﬁwmimmm““mwwmuwg‘g tips on painting, maintenance, repairs, termite protection..,and more.
plus detivery and hand You gel step-by-step instructions on ev ing from mdms a building

Thll'i.mi.lt h“'mﬁmmﬂﬂ! plan to hl.élld.mg a huml.:e Imcludli;ld:;f d uu{l%. dmmﬁ;udmtlfummnfy

Il recaive a. n descr in it—and keeping house in ape for a lifetime usands
mmm o Em In show-how pictures make it all amazingly easy, even for a novice. Let's look
nﬁm_upwdm-;m n%miw at a few of the remodeling and fix-it jobs you learn how io do. .. You learn
selected mailings on seasonal products of special how to replace worn or missing shingles. How to fix chummy ﬂ.ulun: leaks.
interest o the membership — many H'Mbar@m! How to repair stairs (or build them from scratch).
I you want the main selection only, do nothing. It wil 1f doors need fixing or fitting, you can find out how to
be sent mmw don't want the main do it from these books. If you want to lay new flooring,
‘selection, or want  books. or no books, u can just turn to these books to find out how to do a

iﬂﬁﬂ wishes :&m Hsgqgm Fﬂ{“m st-rate job with wood-tile, linoleum, asphalt, rubber or
mm m-mh"mm et | k'“ﬂ WI ey ceramic tiles. If iv:]u want to build a firep you'll find
assure you af least 10 0ays it Which 1o, i, But in ot exacily how (ram these books . «
event that you don't have 10 days, and This marvelous 4-book library also
m“m“&'mwm at lﬂ]hmhﬂ*iﬂma“mﬁ?{fﬂﬂw
our w & tools to maximum l&\'mlm maost 8 .
. 1 1ining shi r of them have great versatility). You ingla morlize
ovohls THTPRSRIIRITEITY o w0l el e
alternates in the next year After that, membership istics, strengths, best uses. You learn "
] d at any : you or hi a t fasteners—mnails, screws, %
may be cancefled at any tme, by sither the bout fast ils, bolts S
ST . more—their holding power, size

Club books are comparable in every way o the strength ratio, and how 1o use uﬂ‘ wood shingles.
mwwm.mmmmum These books teach you scores of tricks and shorteuts used by carpenters

. H‘&W&T&T ﬂ'ﬂ”% for measuring, ;.-::Iinn. raising, East:&tzg, finishing—every technique -&.!'I]Ilﬂ job,
affered . To become sl They give you the answers to just about eve niry question you'll ever
these bargains, mail the card today! have, Anﬂﬂmrcanﬂvcyouﬂmusandsofdﬂli{usiﬁewrm ahead.




you need to know to do just about s
a foundation, installing new paneling, | _\

Learn how
to read plans.

Aoy - aaals s S0f - &

Your
4-book
library
1320 pages of
illustrated how-to
Handy Library Size
5% "x 81"
Hardbound editions
THOUSANDS of
drawings, photos,
diagrams

FLEE S « STNJEPEIIC = SHPOAF |

* How to read plans, specs

* How to use carpantry
hand tools >
* How to use woodworking % Mivow bl ks Fipseer = n i ’
power tools inswlation et
* How to build concrate . -
block foundations e mm
" How ta chooss beat woods, * How to da wood pattern. 8 .
materials. fasteners making (for castings) P .
* How to plan and build * How to do sheathing = |
Hm"rﬂ”ﬂ" i and siding o ..
* How to conatruct walls, et B e e ey f [ s
. doors, windows covietraerion -
How to make joints * How to plan termite
* How to bwild stairs protection
* Haw to build chimneys * How to do interior-
and firaplaces axterior painting
* How to use builders' * How te biild girders
math, do surveying and sills
* How to make kitchen * How o make concrate
cabinets, countars forms land malds)
* How to do cabinatmaking * How to sharpen sews
foinary * How to build skylights
* How to buifd A-frams, * How to do house main-
1- and 2-story houses tenance and repair BOOK
* How to plan & home .
ho .and much more Popular Science 2%
P.O. Box 2006, Latham, N.Y. 12111




FAST-N EASY WOOD SPLITTING
SOTZ -

MONSTER
MAUL

GUARANTEED 10 YEARS
AGAINST FAILURE DELIVERED (INCLUDES TAX)
. \ LOWER PRICED THAN IN 1980

= ENDS BROKEN HANDLES, STUCK AXES AND FLYING
WEDGES.

* HARDENED SPLITTING EDGE LASTS AND LASTS.
RESISTS DEFORMING.

*5PLITS MOST LOGS IN ONE LICK.

*NO STRUGGLING LIFTING HEAVY LOGS UP TO HIGH
PRICED POWER SPLITTERS.

* NO GASOLINE, NO SET-UP, NO TAKEDOWN.

* SHAPE OF HEAD PREVENTS STICKING.

« DROP’EM, SAW'EM, STAND'EM UP AND SPLIT'EM.
* NO GIMMICKS, JUST SIMPLE PHYSICS.

i Lo ¢ -.E*
MONSTER MAUL, BEST!
some fime bock we bought a Monster Maul, its the
bast thing we've aver had. Haven't usaed our splitter at
all this winter. We hove enough wood ahead for 2
more years, ol split and recay to put in shed. Pleasa
mcd our son-in-law a maul, chack is enclosed.
Fioyd Schaible, Allegan, Mich WISE INVESTMENTI
| have used your heoter kit for seven years ond never had o
:Im:ung EUELBMEH'S hgz HAVE REQUESTED IT. WE ARE NOW | problem. The drum is st ke new, o3 wall as your parts. Tha
AN 6-L VERSIOM OF OUR MONITER MAIL WE MUCH Monster Moul made me feei ke a Giant The Lift-N-Saw 15 as
| PREFER OUR “TRIED-AND-TRUE 12-POUNDER. BUT, IF YOU WANT 10 : valugble to me os my chaln saw. | haven't had to sharpen my

HAWE A MAUL ON HAND FOR THE SMALL STUFF. . HERE IT 158 /
= chains since using the Lift-MN-50w. | always used to hit rocks and

WiSA or MASTERCARD RUSH ORDERS
CALL TOLL FREE 1-800-321-0802
Inside Chio 1-216-236-5021
of SEND CHECK OR MONEY ORDER
Sory No C:OD's

TOTAL FACTORY
DL

B-1b. Maul 52150
12, Maul (154bs) $19.94 52494
Trese Lift-M-Saw 52497 52998
w2 SOTZ, INC. SAVE
Special Discount Coupon
Buy any Maul ana Lift-N-Saw
At The Same Time and Deduct *12

Often Ty Bxplie withou! notice.

dirt. | recently introduced my sister fo your Bamel Stove, Lift-N-
Saw, and Monster Maul As she has a dog kennal business,
which Is now haated by the barrel stove, (compared to her
past propane heater), she is "saving” 3600 a year to heat that
building and 5700 a year to heat her house using your pro-
ducts. It shows by the picture, you don't have to be o bury
lumber-jack fo use your products_ At the end of a winter's day,
thare Is nothing like o warm house, and a stew that has been
cooking of day on the barrel stove. From both of us. Thark vou
for saving us over 51,300 this past winter, At the time of writing
this better if is 33° outside and 742 in the house. Using one smiall
Iog. the furmace never comeas an. P.S. | figure the 5250 | spent
with your company saved me over 55000, What an Invest-

; Robart E. Gredner, Windharm, MY,

Try @ MONSTER MAUL AND LFT-M-SAW AT OUR
RISKY 'Within ones yedcr, i you don't think this is the
fostest, ond eatiest way of spiitting and cutting
firgarond, Bt us enow. and we will ghee you your

monay bock. including shipping.pus they ane
guaranteed ogainst folure for X0 yean

Sotzinc. 13643 Statlon Rd., Columbila Station, OH 44028



Sometimes a relatively minor effort can solve
the problem of a chronically damp basement.

ampness, rust, mildew, mold and

allergic reactions are only a faw
of the problems produced by water, or
even excessive dampness, in the base-
ment of your home. At the very least,
you can't use the basement for storage
or other purpeses. At the worst, a wet
basement makes the whole housa
almost unlivable,

The water filling your basement can
be condensation. Or it can be from a
more drastic problem, like an under-
ground river trying to flow through

BY WILLIAM BEYER

your home. The cures range from the
simple and inexpensive to major recon-
struction projects. Fortunately, in most
cases there is no need to sell the house
or engage in drastic procedures. Often,
simple solutions work effectively.

Summer dampness is caused by
excessive humidity in cool basement air
during hot weather. Sometimes, you
can correct the problem with ventila-
tion. A dehurnidifier will almost always
do the trick.

Most appliance dealers stock dehu-

midifiers and advertise them heavily
just before the hot weather begins.
Sears, for example, offers dehumidifi-
ers in capacities ranging from 12 to 40
pints per day. The figures tell how
much water each size can squeaze out
of the air in a 24-hour paricd.
There's no set formula to tall you
what size to buy, but about 22 pints
should handle normal summertime
dampness in an average-size base-
ment. In one older house with a
25x30-foot basement, a 22-pint dehu-
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Sealing A Crack Or Joint In An Inside Masonry Wall
{

)]

Step 1—Chip out the loose mortar where a cinderblock base-
ment wall leaks as a first step In making a permanent repair.

AL AL A R I e ST TR G S R, T

midifier does the job effectively, run-
ning less than half the time. It usually
requires emptying twice a weak in real-
ly hot weather and once a week when
outsids temperatures stay under 80° F.
If outside temperatures are usually
below B0", a smaller, 12-pint machine
could probably handle the job.

For extra-damp conditions or a larger
area, you might want greater capacity.
In making the size choice, you're better
off getting one that's too big rather than
not big enough. The higher price of the
larger model will soon be offset by its
operates in cycles rather than running
continuously.

Typical costs for operating a dehu-
midifier run about $10 per month in an
area of high utility rates. This cost only
applies during hot weather. This small
amount of money makes your base-
ment usable as a workshop, darkroom,
storage area, or just about anything.

Another way to dehumidify your
basemant in hot weather is to use a
heat pump/hot water heater combina-
tion. Sears claims its water heating
heat pump saves as much as $388 per
year, depending on electric rates, com-
pared with an electric water heatar.

The heat pump takes heat from the
air in your basement and transfers it to
cold water drawn from the bottom of
the water heater tank. While the pump
absorbs heat from the air, water vapor
condenses on the avaporator coils, mak-
ing it a dehumidifier as waell as a water

150
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heater. One unit worked so well as a
dehumidifier that it replaced two prewvi-
ously required in a very damp base-
mant. It cost less to run than the pair
and produced hot water as a bonus.
Dehumidifiers and heat pumps, like
air conditioners, must have a drain to
remove the water they condense from
the air. Small dehumidifiers have a
catch pan which must be emptied by
hand. They, or larger models, can be
connected to a drain line to the floor
sump, floor drain or, with the aid of a
small electric pump, to the outside.
However, you must carry this line far
enpugh from the house to avoid seep-

age problems.
Pipe condensation

Even after removing the excess
humidity that makes your basement
dank, cold water pipes may still collect
condensation. Running cold water
through a long pipe for an extended
period aggravates the problem. So, if
you have a lawn-sprinkler system,
wash clothes in cold water or fill a
swimming pool, you can create a wet-
pipe problem. Insulating the cold water
pipes stops this condensation.

Some insulation wraps around the
pipe like a bandage. Spongy foamed
plastic insulation formed into 3-ft. split
cylinders is easier to install. It comes in
sizes to fit over standard cold-water
pipes. The split tubes slip on easily and
can be miter-cut to form square cormers
around pipe elbows.

2—\Uazh down the area with an acid
the sealant adheres. \Wear rubber gloves and eye protection.

P - SN oA Pttt g By

etching agent so that

Just as general dampness in hot
weather indicates a condensation prob-
lem, sudden wetness when it rains or
chronic wetness during fall or spring
rainy seasons tell you something else.
Is this wetness something new? Or has
it always been that way in this house?
The answer tells you where to attack
the problem. In either situation,
though, you know the water is coming
in from the outside. In most cases, the
cure is simple—direct the watar away
from the house.

Basement window wells eventually
become clogged with leaves and other
garden debris. Cleaning them out could
stop leaks under these windows. Each
window well should have a drain or
gravel at the bottom which should be
sevaral inches lower than the bottom of
the basement window sill. If there is a
drain pipe at the bottom, it should have
a grid or cover to keep the pipe from
becoming plugged. A screan or insulat-
ing plastic bubbla cover over the open-
ing keeps out the worst of the wet and
most debris. While you're cleaning out
the wall and checking its drain, take a
look at the window and frame. Caulk-
ing could solve the problem.

If an above-the-ground window
leaks, check the grade around the foun-
dations under it. If the ground slopes
toward the basement wall, rainwater
could flow toward the window and col-
lect in a puddle, then it could leak
through the window or seep through
the wall at that point.
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Clogged gutters and missing, dam-
aged or misaimed downspouts can pipe
rainwater directly from the roof to the
basement. Clean out and repair gutters,
and extend downspouts or add splash
blocks to lead water away.

Seeping ground water

Standing water or persistent damp-
ness that comes right through the base-
ment floor or through the joints
between the foundation wall and the
floor calls for more than minor correc-
tive efforts. Still, a do-it-yourselfer can
deal with most of the situations.

Older homes may not have had drain
tiles installed around the foundations
when they were buil. If tiles were
installed around the footings of a newer
home, they may have been crushed or
broken during construction. Perforated
drain tiles laid around the outside
perimater of the basement walls on the
level of the footings carry ground water
past and around the house. If there is a
lot of water, the tiles may have been
installed to allow ground water to enter
the basement, where it can be carried
to a French drain well, basement sump
Or city storm sewer.

If there are no drain tiles, or if some
have been crushed, hydrostatic pres-
sure can force ground water through
any cracks over the footings or in the
floor. This seepage is most common
when snows melt. Local building de-
partments may have construction
records showing drain tile locations and

POPULAR MECHANICS = FEBRUARY 1984

B—Flil picked-out joints with a vinyl cement mix to make a
seal against seepage and to Improve the wall appearance.
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How To Spot

A Wet Basement

When Buying A House

permanently wet basement can be a

good reason fior not buying & housa.
Unless you get the seller to make repairs
before you agree to buy, it could become
an expensive problem for years to come.
When you house hunt, look for water
staining on the basement walls and floor.
Most basements have slight recesses
which collact water. After thess areas dry
up, these spots appear darker than the

ing area.

Staining on a wall under a window
could point to a grade problem outside
that window or to a window well clogged
with dead leaves. Make sure you check the
outside area.

Newly painted walls and floor may
show discoloration or flaking paint under
the new coat if there are leaks.

Hidden danger

Separate stacks of storage boxes may
have been placed to hide indications of
seepage. Move some of the boxes and
chack their undersides for dampness. Alsa
check the legs of wooden tables or work-
. benches for water marks more than Y in.
! above the floor. A stain lower than that

|

could come from mopping up the floor.
Any tocls or other stesl equipment
stored in the basement may show signs of
rust if dampness is a problem. A working
dehumidifier and rust points to a serious
problam.
Check stored cloth items for mold, mil-

dew and dampness.

Basement paneling

Paneling on esxterior basement walls
usually points to a dry basement. Check to
be sure by moving fumiture away from

Window wells should be clear of leaves
and debris.

The ground around the house should
slopa away, not toward, the foundation
walls. Use a level or come back on a rainy
day to check.

Gutters and leaders

A house without gutters and leaders can
be a wet basement candidate unless there
are drain tiles to carry the water away
from the footings. Downspouts should
have elbows and splash blocks.

Talk to the neighbors. Ask about spring
flooding and big rains.

But the best advice is to visit the house
on & rainy day to see for yourself —W.B.

4—Apply waterproofing paint to the cleaned and sealed
mmmmﬁmmmmmw
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Controlling Seepage Where The Wall Joins The Floor

CHANNEL DRAIM

WATER TO SUMP

Channel Drain comes in 4-f. sections with special inside and
putside comers, end caps, drein caps, fasteners, joint tape and
caullk, The systern won't reduce hydrostatic pressure under the

where they drain. For an older house,
there may be no records.

If directing as much water as possi-
ble away from the foundation and base-
ment walls does not dry up your cellar,
you'll have to seal the joints. This can
be done from the inside with commer-
cial materials like Waterplug (Thoro
System Products, TB00 Northwest 38th
St., Miami, Fla. 33166} or Burke Flug
{The Burke Co., 2655-T Campus Dr.,
San Mateo, Calif. 94403). After chip-
ping and scraping out any loose maten-
al around the crack or joint, etch the
wall with acid to improve adhesion.
Caulk the crack, then paint the surface
with a waterproofing paint. Special
acrylic latex caulks set quickly and
bond well with old concrete. The sur-
face should be wet when caulked.

A sump at the low point in your base-
mant with an electric sump pump can
ralieve hydrostatic pressure as well as
remove water. The sump should be of a
gsize and depth recommended for the
pump you plan to install. It can have a
sealed bottom to collect water or a bed
of gravel or stone to make it somewhat
self-draining. If it's sealed, drilling a
series of Ye-in. holes just below the bot-
tom of the floor slab can relieve hydro-
static pressure that might otherwise
force moisture through cracks in the

132

wummmmmmmwmﬁm
of your basement by letting the water through, and then catch-
ing it in an enclosed gutter. Called Channel Drain, the gutter sys-
tem collects seepage and carries it away in a plastic channel to a
sump or floor drain, or to the outside with the help of a small

floor unless you drill holes through the slab along the edges where
it can catch the water and remove it. However, Channel Drain does
offer a do-it-yourself solution to an expensive problem.

Basic tools are all you need to install the systam. You'll need an
alectric drill with ¥4~ and Ve-in. masonry bits, hammer, hacksaw,

caulking gun, tape measure and safety goggles. Channel Drain is

Ga. 30130,

floor. Any water that collects can be
pumped either outside or to a drain.

If your basement has no sump, you
can make one. Cut a round hole in the
floor big enough to fit the upper lip of a
heavy-duty 5-gal. plastic pail. A steel
pail or drum rusts out in a foew years. As
with a masonry sump, bore Y4-in. pres-
sure relief holes just below the level of
the floor slab. Follow the directions that
come with your sump pump about pow-
er, grounding and drainage.

Another solution to seepage between
the walls and the floor is a gutter sys-
tem such as the Channel Drain (see
Controlling Seepage Where The Wall
Joins The Fioor on this page).

Wall cracks

Patching a wall crack and sealing it
from the inside can be a do-it-yourself
job. But if settling or expansion and
contraction with drastic temperature
changes opens the crack again, you'll
have to patch it from the outside. This is
usually a professional job.

Locally known and respected water-
proofing contractors can do the job, but
beware of heavily promoted systems
claimad to stop wat basement problems
without digging. These usually force a
clay-like substance, called Bentonite,
down along the foundation through

Or write to Channel Drain, RBEl Industries, Box 1018, Cumming,

hoses and pipes. It swells when wet but
is not always successful in permanently
sealing porous walls. For serious hydro-
static pressure problems, drain tiles
around the foundation—a major con-
struction project—are the only long-
term solution.

Sealing an external wall crack calls
for digging down to expose it, cleaning
and chipping out loose bits of concrete
and mortar, and scrubbing the surface
clean to prepare it. Pack a layer of alu-
minum foil into the crack to form a base
for the acrylic latex caulk, which should
remain flexible enough to seal despite
slight movement after it has set.

Even after you've worked to keep
water out of your cellar, a basement
whater alarm can help (see Build The
Basement Water Alarm, page 568, July
‘80). Copies are available for $1.50
from PM Readers’ Service, 224 West
57th 5t., New York, N.Y. 10019. P

MORE INFORMATION
ASHI, the Amarican Sociaty of Home Inspectors, pub-
lishes Wet Bassments, & three-page hooklet. This lists

owmners, it shows pitfalls to avoid if you want to keep
your basement or crawl space dry. For a copy. send §1
with & stamped, self-addressed. business-size anve-
bope to: ASHI, 1620 K St. MW, Suite 520, Washing-
ton, D.C. 20008
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Ultrasonic Humidifier
Puts Moisture Back
Into Heated

Winter heating removes
moisture from the air.
The Ultra 200 generates
a vapor-like mist to
replace moisture lost

thru heating. Try one
FREE for 30 days.

Scratchy, parched throat and dred
nasal passages thats what winter
heating does 1o your respiratory system.
Furnaces...kerosene heaters...
wood stoves — they all rob the air you
breathe of vital, comfort-giving mois-
ture. And hot, dry air isn't just bad for
veu...it's hard on yvour furniture, your
paintings. your plants...even your wall
coverings.

Now there’s a revolutionary new way
to replace health-giving moisture in the
air you breathe: The Bionaire Liltra 200
Ultrasonic Humidifier, It generates a
fine, cool mist that lets vou breathe easy
again. . puis back the moisture you need
for health and comfon.

Space Age Way
To Humidify The Air

Unlike older, bulkier humidifiers. the
Ultra 200 uwses silent ultrasonic vibra-
tions to create a mist so fine it%s quickly
and easily absorbed into the air, And it's
guiet...s0 guiet it won't wake vou or

disturb yvou while vou watch TV or listen
to vour stereo.

Ordinary humidifiers depend on fiber
belts that wear out and sponges that
need to be replaced. There’s virtually no
maintenance with the Ultra 200. No
parts to replace. Just fill it and forget it

Adjustable For Comfort,
Simple to Use

A slide-rule humidistat control actu-
ally measures the amount of moisture in
the air and shuts the unit off automati-
cally when the humidity level you have
selected is reached. Mist control also
allows vou to select light or heavy misting,

The Ultra 200 1s ultra-convenient to
use, The sec-through water reservoir
removes casily for filling at any [aucet,
water level is visible at a glance. One
tank of water can humidify up to
1500 sg. ft. and runs up to |6 hours
without refilling. When the tank isempty.
the Ultra 200 shuts off automatically.
Plugs into any standard 110 volt outlet.

Ultra 200 control panel leis vou sef any
humidity fevel you prefer.

Try One At No Risk

Dont endure the discomfort of dry,
hard-to-breathe air for another day

Order today and let your respiratory
system do the deciding! Try the Ultra
200 in your home or office for 30 days. If
vou don’t find it the best way to put vital
moisture back into the air, simply return
it for a full refund. The Ultra 200 is only
5149.95 plus 36,83 shipping and handling.

Here's How To Order

Send vour check or money order for
514995 plus 56.85 shi Ping and han-
diing to INNOVATIONS™ at our address
below. Credit card holders can speed
their delivery by using our toll-free
number. {Md. residents should add 55
sales tax.)

CALL TOLL FREE
Mon-Fri9amto 5 pm
Eastern Time
800-638-6170

All other times call 800-257-7850
Maryland residents call 3634304

This winter breathe casy. Order an
Ultra 200 Ultrasonic Humidifier today.

INNTVATICNS

[0 Painters Mill Road Dept. 072
Owings Mills. MD 21117

(301} 3634304

e IRE, Inmoaimmns



“Before envolitmg [
chacked other cowrie

Be Your Own Boss

...IN YOUR OWN BUSINESS! [E=reeray
the proferisnal

Hundreds we've trained have succeeded in this )
lockrmiths fn my area.

tascinating and highly profitable profession . . . They all said Foley-
...YOU Can Do It, Too! Boliaw wes 1ps and ba
“Mo more hard, nasty work for me. rhe most rereafily
Mow | have my own business and with Key Machine.
hardly any effort | average around $50 "I abways
a day, Thanks for my new start in life"” wanted fo have
Sam Walker Prichard, Alabama my own business
oo JRMARG ey DER. CMMIEER., peC M:ixnfl-:l:::l;'::hﬂaaﬁ:Tif::nﬂhwn:e
time, seven months afier 1 enrolled and v
made a profit of $329 for the first week,” . Milwaukee, Wisconsin 53209
B. A. Deberry Litsieion, Colorada Wark Part Time, Fall Time — Right o1 Home.

Bea LOCKSMITH! |

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

Mever before have money-making opportunities been so Extra .
great for qualified Locksmiths, Mow lucrative regular Ne Ineluded With Your
lock and key business has multiplied a thousandfold as Cost Lacksmith Training
millions seek more protection against rooming crime. || BURGLAR
Yet there's only one Locksmith for every 17,000 peaple! ALABM
Make Up to $12.50 an Hour—even while learning!
Train FAST at Home!

You're “in business” raéady to eam 5 1o $12.50 an hour
a few days after you begin Foley-Belsaws shorteul
training. Take advantage of today's unprecedented op-
portunities 0 locksmithing for  year - round EXTRA

traming. Covig
&l phases of
Burglar, Haold-Up
andg Firg Algrm
BErvECing and in-
stallation. This

INCOME in spara time — of Tullirme v a high-profit I valuable ang
L : timaly insirucios
business of your own, Hundreds we've trained nave done neludes all special ioois and
it. So can YOU! All tools plus protessional Key Machine supplios. DMLY Foley-Baltaw offers
given you with course. These plus practice materials RARCE NNl i T o1
and equipment, plus simple, illusirated lessons. plus ex- e s cotrcrt e ciing
pert superision, plus business-building guidance will ADVAMCED Losksmithing!
anable you to KEEP THE MOMEY COMING IN! |deal How to changs mmhina;'rpr:s.,li'n.
for retirement — good jobs, oo, ;ti"h ad servica .53’*E Vault and
SEND FOR EXCITING FACTS—No Obligation You 15anEy-anng o0 e Toots
Dhiscover whats in Lu:ksmnhlng far you — how Foley-Belsaw's that we supply. You"ll find H
masiar-lockemith-approved fraining can give the skill you fascinating and highly profitable
can depend on 1o EARN MORE — ENMJOY LIFE MORE work,
PRO KEY R ALL SPECIAL TOOLS AND
j i e EQUIPMENT INCLUDED!
MACHINE e\ R T

Thiz Pro Key Maching can 3
alone add vp lo 5200 & ST

onth fo [ iy HSF
::ufﬂ nlmﬂ ;m'm W TRIAL! - i _
oy extre with yoor fraining. 4 SEND FOR /] -1\‘- =
Find out all about it! FACTS TooAY! <4 "N -.-t":/ai’ 2,
B e T e RUSH  poLEV:BELSAW INSTITUTE

return mail. DO IT TODAY! COUPON 1000 Fiakd Bl Karsms Cty. Mo 84111

There is NO OBLIGATION and NO SALESMAN Will Gall—ever!
IHUSI'I COUPON TODAY

’_.

FOLEYBELSA INSTITUTE, 108399 FIELD BUILDING
KANSAS CITY, MISSOURI 6411

YES, please send me the FREE booklet that
gives full detads about starfing my own Dusiness in

Locksmithing. | ungerstand there is no obdigation
and that no salesman will call

FOR THIS FACT-FILLED

Teils how youw quickly Name == ) - ) i
Drdan 1o e pour dwd Diss Addr

I in & prolsiable Sparetime - I
o Fulllime basaness of
your awn PLUS complets
details on eur 10-Day
ND RISK Trial Dffer! ~ ©2FY today! 4

8 8 8 3 |
154

oy

State — N
8 8 N 8 1 0 B |

HINTS
FROM

READERS

Greasing hinges

To keep badly rusted and stiff auto
hinges lubricated for the long term.
drill a ¥ or ¥s-in.-dia. hote through
the hinge and oil the hinge pin until it is
loose. A shot of grease with a chainsaw
sprocket-tip grease gun will keep the
hinge free for years. Here, we lubricate
a hinge on the engine compartment of
a Volkswagen bus. —E.J. Mclntyre

Simple clamp

18 x 7116 x 364 X FTST - -
7 UCHANNEL |

A scrap of channel iron makes a good
light-duty clamp. Make two cuts across
the open side of the channel as shown.
Bend the ends perpendicular to the
middle. Drill holes through both bends
and insert &-in. rivets. Tap a hole fora
threaded L-shaped rod or a stovebolt
turnscrew, If the thread stnps the
channel. insert a nut and bend the sides
inward, — Charles Hardy
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450 kits and products: solar hot
water systems, all-in-one 16-bit com-
puters, test instruments, amateur radio
gear, self-study courses in computer lit-
eracy and state-of-the-art electronics,
energy conservation and home se-
curity devices, fine stereo components,
color televisions, automotive or marine
aids, home conveniences, robots and
more — things you've always wanted
and needed, right now at low kit prices
from Heath.

For people with imagination, there's
to compare with the exclusive
hand-built satisfaction.

products ane also sold and serviced al 85 Heathks Elecironic
mwmme wm“mﬂmmhn
&
Zenith Radio Corporation.

¥ FREE |

- Heathkit cATALOG

Discover the fun of kitbuilding - it's
a great way to relax in your spare time
and share a rewarding pastime with
your whole family. The great kits you
build will refiect the pride of your crafts-
manship, too. The famous Heathkit
illustrated manuals make it easy for
anyone to build reliable, professional-
quality kits.

SEND FOR FREE CATALOG
Our colorful catalog is Free! If coupon is

missing write: Heath Company, Dept.
017-142, Benton Harbor, Ml 48022,

1 Heathkir Banton Faroor’ Wl deoas 12
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983/84 Catalog
NEW CATALOG

112 Pages of Veneers, Wood Parts,
Specialty Hordware, Tools, En-:abs,
Pulls,

Supplies, Books,
Kits & Plans e

IEnclosed [J $1.00 (3rd Class)
O $2.00 (1st Class)

Hame

Address

City/Siate, Zip

The Woodworker's Store
21801 Industrial Blvd. Dept. G702
Rogers, MN 55374

INTRODUCING A REAL
"STEEL" IN TODAY'S

HOUSING MARKET!!

Put your housing dollar to "
work with these fealures:
e« Energy efficiemt R-30
9" insulation in walls & roof
« Virtually maintenance free axteriors
« Complete floor plan flexibility
s Many designs to choose from
= Reduced construction cost
# Sturdy steel construction
= Low cost per square foot

Dealerships Available

Call or write lor ouf Iree brochure
of send 510 tor our deluxe
brochure package.

PARAGON STEEL

STRUCTURES, INC.
4131 East Wood ST
Phoenix, AZ B5040

In Arizona (602) 243-5228
Toll tree (800) 528-3233

EARNUPTO

*12 AN HOUR

INYOUR OWN ‘
SPARE <%
TIME or
FULL TIME

SHARPENING BUSINESS '

ON OUR
30-DAY
FREE

Yow risk nothing by accepting this
ofter 10 28 Mow easily you can
harm your spare tima into big Cash
Prodits with your own Cemplele

Sharpening Shop. No geiling

N BEEVICUS BxpEnence needed =
L Our famous Sharp-All and =—
Tml show-how insiruchion sef you up
o make 3200, §500. 5700 a e

month CASH sharpening Saws,

Knives. Sossors, Lawnmowers.,

1 Shop end Garden Teols. . all
“ cuttng edges

"

Send for all the facts!
Cur free Book tells how o
start a profitable; lifetime
homa sharpening business
how wi holp you grow. how
we'll finance yau

Bard for FREE details — mad coupon bealow or postcand TODAY!
Foley Baksaw Co. 60305 Field Budiding, Kansas City, Mo, #4111

siman Will Call

an Duu--uum SN FELD LSS  LASLAY CITY. MO 8011 &
. pimesendmlne FREE BOOK that gives full detads. :
:-..... e ot :
- -
Im[ — - #
L] [
'{'r\-'sull SR .
.

T
L A R L R R R R R R R L R L

FREE TOOL

CATALOG

Fine Woodworking Tools

l Send for your FREE copy of our new color-
l ful cataleg, Fully illustrated with the finest

wioodwiarking tools, supples, Books, hard-
ware, and more. Satisfaction Guaranteed.
‘Write roday for your FREE catalog

W@EDCRAFT

Dept, PMmed
I 41 Atlantic Avenue, Box 4000
- ~_-._-- Wolburn, Massachusetts (1888

----—--------J

GARAGE DOOR DPENERS

: Controlled ™, :
'Bwﬁﬂwﬂrﬂ!muslu 4 b o
« Thousands In Use 1Fn|rkud‘mru ———
» Easy Homeowner Installation .—__I_T

# immediate Shipment by UPS or PP~
HELPMATE Equipment Co. Dept PM-284, Baroda, M| mm

IMPORTED

LOCK BLADE _

¥ Cmenil Lengih
|5 hea l;luu-u
M S
= Shpop gnad
Tough
+ Siminisas

Stesl Bino

Madpl § ';"'"I LTTY
ataal biade o e

E-12AL aZi8 48 4 hard
R bt i e TR Evice Send £35S0
Mot Paf falein greai iiihui 0% 1o cower poat
#g8 & hanadling

WESTBURY SALES CO.

3T MAPLE AVE, Depl L-3-Pu [ WESTBURY, MY, 11580

AR DT By ie

PREFAB HOUSING

{Continved from page [15)

gar-shaped mobile home—is much
larger, more elegant and better
equippad than its predecessor. Com-
munity bans against manufactured
housing are receding as more of these
houses are permanently located on
foundations and treated as real proper-
ty (and also taxed as real property).
Resale prices for manufactured units of
all styles and sizes are also holding up
well.

Prices for furnished single-wides
start below $14,000. Muliple-section
houses at the top of the range can break
£50,000. Generally, multiples are sold
without furniture.

6. Modular houses—These are really
stick-built houses almost entirely pro-
duced under a factory roof. They are
shipped in several large sections by
truck to a site and positioned by crane
over a foundation, then zipped up by a
company crew. Modulars have mostly
been one-level structures. Now, All-
American Homes is offering a 1 ¥e-story
Cape Cod Model.

Sizes start around B0O sq. ft. for a
two-bedroom model and expand
among models to about 1,800 sq. ft.
Delivered prices (not including founda-
tion and zip-up) start under $30,000
and rise to ower $%50,000. Cardinal
Industries has also developed add-on
modules—a master bedroorn/bath and
a family room.

7. Panelized houses—When the
word “prefabrication” is used, many
people picture the panelized house. As
described above, prebuilt wall panels
form the base of the package. They are
joined on site. This branch of the busi-
ness deals almost exclusively with
home builders or buyers working with
custom builders.

Dealing with a company that makes
panelized residences—or a builder
who erects them—agives you a design
advantage. Just about any house de-
sign imaginable can be produced
through panelization. Models shown in
company manuals span a design range
that's wider than any other single
group.

Wide ranges of prices and sizes are
also awailable. Through custom de-
signs, the possibilities are limitless.
And stock models priced over $100,000
are not uncommon.

8. Pole house— At present, there is
only one major company producing
pole house kits—Pole House Kits of
Califormia. This, too, 15 a variation on
precut housing. While treated poles
drastically reduce the need for founda-
tion work, move-in prices for these
houses would have to be classified
among custom homes,

Sales are divided about equally

POPULAR MECHANICS = FEBRLIARY (784



between professional builders and
owner/builders. Economy, standard
and deluxe packages of components are
offered, and shipped anywhere, f.o.b.
by the California plant. A deluxe pack-
age covers framing, flooring. railings,
walls, ceilings, roof, windows and
doaors, stairs and steps, hardware and
cabinets. Plumbing, heating, electrical
and finish items are purchased locally
by the home buyer,

A manual describing the house styles
and the pole-building system is offered
by Pole House Kits for $7. Send a check
to the manufacturer at Dept. E, 2201
Martin St., Irvine, Calif. 92715.

9. Precut houses— Aside from panal-
izad, modular and manufactured
houses, all of the previously named
styles are certain types of precut
houses. One more version is identified
specifically as precut. Firms that manu-
facture this type of home have been in
the prefabricated housing business for
many years and were originally called

“precut” companies. The two compa-
nies surveyed, Lindal Cedar Homes and
Pre-Cut International Homes, are both
located in Seattle. Both companies
produce houses with a shell that's
essentially cedar.

As with other precut styles, over 50
percent of the buyers for Lindal and
Pre-Cut have a hand in the construction
of the house.

Package prices run from about
$18,000 for a compact 750 sq. ft. house
to more than $100,000 for a solar-
energy-fortified residence with more
than 3,500 sq. ft. A package includes
all materials to close in a house and
ready it for the finishing steps.

Although stick-built houses are not
going to disappear from the construc-
tion scene, their number will decline as
time passes. The age of the factory-
built house is upon us, and it will grow
in size and importance for an excellent
reason: economy. P

SOURCES—
PREFABRICATED HOUSING

B Namas and addresses of the foremaost makers of
prefabricated housing are listed in a 50-cent pam-
phiet. 150 Top Manufacturers OF Factory Houses You
Can Build Yoursalf A book, Complete Guide To Fac-
tory-Made Houses. is $9.05 postpaid. For sither,
write 10 The Building Instibute, Dept. PM. B55 Piar-
mont Ave., Piermont, N.Y. 10868.
B For more information and a list of members, write

to the National Assn, of Home Builders, 15th and M’

Streats NW, Washington, D.C. 20005. Addrss mail
o the association councl you'm interested in:

HUD-Code MobileManufactured Housing Com-
mittes

Log Homes Council

Modular Housing Cownecil

National Dorme Couneil

Pre-cut, Panelized and Components Counsil
B To olMain & pamphiet on the merits of manufec-
tared (mobilal housing, send a self-addressed,
stamped onvelope to; Manufactured Housing Insti-
tute, Suite 511, 1745 Jeffarson Dawis Highway,
Arlingon, Va. 22202,
B A membar list is available from a new log house
group: North American Log Bullders Assn., Box 368,
Lake Placid, N.Y. 126846 (includes U.5. and Canadian
log house makears).
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MUST LIQUIDATE
Gatalytic Wood Stove

At FAR BELOW dealer cost! And

even BELOW manufactured cost!

(FACTORY NEW! F

W! FA CTORY PERFECT!

First it burns the WOOD!
Then it burns the GASES!
Catalytic converter, with
precious Palladium and
Platinum, helps produce

amazing 86-90% effi-
ciency! it's the BEST
you can buy!

Here's your “buy of alifetime' on a
superb stove! It's the E_H.ME miodel
that sold in major chain siores for
over §700 MORE than OUR low
liguidation clossout prical

3 Combustion Stages!
Highly adwadncad liuﬂgn provides
primary snd secon COrribas-
tion stages . p-ll.ri-TnIIHDttmi.
Tha third stage utilizes scientific
catalytic action 1o produce burning
officiency that is extremaly highl

Catalytic System!

Procious palladium and platinum
arg used in 8 cotalytic coating on a
caramic “honeycomb™ afterburs-
&r, This reduces normal high igni-
tion temperatures of waste gasas
s0 they can ba bumed for EXTRA
heat. You get MORE heat from
LESS wood|

No Creosote Problems!
Bocauss most of the waste gases
#re bufred ug. haiardous craosole
buildup i wirtually eliminated. Tha
chimney stays very clean, Aboutall
that goes up the chimney is harm-
less carbon dioxide and moksture
This remarkable stove even pro-
vides high afficiency with cheapar
softwoods and partially seasansd
wood. (MORE savings for you!)
Primary iniake of moom air can be
pracisaly adjusted. Automaitic bal-
fig bypass provides safe, smoke-

free startups and refueling. Pre
heating of air in & manifold main-
tains necossary temporatares for
compints combustion

® Double wall construction gives
more affective insulation,

® 174" gtenl plate consiruction for
fast healup; rugged durability.

® A THIRD wall around 273 of tha
stove for EXTRA insulation and
convection heat.

® Calibrated control lever for pre-
cign meramants of room air to be
drawn into manifold for desired
lemperatura contral.

& Viewing porthols lois you moni-
tor Catalytic Systerm to see i any
mingr adyustments are desired,

®Burmn fima can ba increased by
“glowing down” fire and STILL
keap almost perfect combaustson.

Now SAVE Over *700
Due to Financially
Distressed Inventory!

Ona of the nation’s largest man-
ufacturers of stoves made this
advanced design under & private
labal for 8 markating firm. Tha
markating fiern ran into financial
ditficultios. so the manulactuner
rafusad to deliver this shipmant,

The manufacturer finally decided
1o liquidate this imventory AT A
LUSE_I Noww wou can geta terrfic

ain . . . AT BELOW MANL-
FACTURED COST . .. and save
many hundreds of dollars!

Includes
Forced Air
Blower

To boost heat
circulatian

i 64,000 BTU
Avarage per hr

Bumn time of
610 hours!

Up to 160,000 BTU
Fuel Value Per Load!

Manufacturer's
Suggested Retail

s1199 00

IJI.IT THEY GO AT ONLY:

*488

Otfer vosd outasde continantal U

Be sure you have snough p-opl- |n
wunbaad the wood stowe upen delbvery
Prica submct to changs after 80 days

Supar efficient Catabytse Sys.
tam lowers ignition point of
escaping gases from 13D0°F
ramge to about S00°F . This al-

Monsaring Poet

Secondisy Chambsr

lows stove o burn gases @s

-

firs fuel for EXTRA heat! ¥ou
gt o BTL with bass wood
With primary and secondary
#ir controls. the sir and fuel
ratio can be kept naar pariect
for both high and low fines.
Gashated mirtaght doors hluc
inner AND outer panels of hi
wmp glass for insslation
Special infet under hesrth
in eafaty featurs 1o axting-
uiah fore in stowe i Cataly:
tic System chogs dus fo ime
Proper uEage.

Cihass

Catabyric |
Combustor W

Combuston

For name of the major U. 5. stove
manufacturer...and for full factory |
urarrln'!r dnl.lﬂn, call Toll-Free.

mﬂ.l“f

E=ECOED) |

Credit cord customers can arder by phone,

B4, 000 BTU. ke
160,000 BTU
& to 10 houn

.28 H:.M'W!:!E' L
spprox. JBD ha

MS haat ouiput ...,
wel value par lopd | .
Blidei tims .
Sizn .
Wasght
Flisé disimstlsr . . o .. B"
Haight 1o flue bottom ...... 16%"
Door opnning 14" n 22%"
Catalytic combustor 2600°F rated
Log sioe capacity L24n
Fire bo size ... 1770 x 26%"W
Hul-n-g capacity ... 10,000 cu. f1.
hEauy - ﬂlll'f ramovabla
haavy-duty cast-inon
Safety approvals: Tested 1o UL siandd-

wrds by the Gas and Mechanical Labora-
tories ICBO ligted on repori No, JG68,

—_—

C.0.M.B. Co. fl.lnuldlm-rt
146805 281h Avenus N. / Minneapolis. Minn '55“1'

I B e Wi Stoveds) st “::I-M@h 1 will pary thie

Diept. F-344-2231

w-ll.'lnr& WY,

awndl.lllmﬂpndhrchnh Sorry, no C. 0.0, orders .|
Minnesots residants add B% stata saley tax.
1 My check or money order is enclossd
Charge my: O MasierCard® OWVISA DAm. Ex, DDiners Club

24 fours & day, T days @ wosk Beot. Mo. Exp
. Toll-Free: 1-800-328-0609 | rLEAsE PRINT CLEARLY
b If by signal or i no smEwar, call: | Name.
Toll-Free: 1-800-328-5727 Add
: In Minmesota call: 1-800-7T42-5685 City
Stare P,
Phana
Sign hera

Randl Rauits Cusboad: W treck Garriens dd Aot normally delwid
o yoisl hoema, includs note with thila ordor, stating town ed-
dress of noarest store, friend or truck terminal to ship to

159




SAVE as much as 80°% with == Quality Power Tools

Amarican Maching & Tool Co., Depl. P24, 4% dwe. & Spring 51, Royersiord, PA 18458

{
i
5
i
i

Please send me e units checked 12° Swing, & F. Lathe 367 75 [ BTl Arbor Baw 552.50
"1 Payment i il enciosed § or Batl-pearing Model 579 50 } Bundard Rig Fence 56,50
[ §5.00 deposit aach item enclosed, balanca dedaw Lathe Dhuck S16 B0 1 Long Rip Fenca 57,50

5| 2! Faca Plate 54 50 ] Bali Spradie 512,50
0006 charge my [ = ! | 5o ) Criasle 51100 oot shown] [ B Jmmar-Baner 519500 l
S ot B Chissls Eg{l}lrﬂ#wﬂ'i _ Balt Sancer 85200

[
Caid | Mt S il Tarming Checals S44 88 ] Dise: Gander KHichment 517 00

Spindin Shaper K 0d L1 Mitee ler Sander §3 50
Genersl Elacing Motse [ 1549.50 fwith other ihemj [ 554 55 | s SEparalely|
Expiration Dats = I
Sagrature Kame I
Address ity Stale 2ip

DIRECT FACTORY OFFER AND REVD-
LUTIONARY PATENTS pecreaie COSIS

increase eficency. Ful {ula pawer
todis of heavy duty $00% cadd wom
sl sieel  Streambned GESiQR 8-
Auits weight culs malana and pro

duchan casts. Special paless prowice
added efficendy. abiuracy avings
Parts made assemiHed \ested , paceed
in our pan factones, shipped oirect

& TILT ARBOR PBHEH SA“
. DOES

i WORK OF $150.00 BENCH

. “;_‘-#_ 1 is. Conwerts easily to “i!fl'f.:s
S300.00 Noor model cabing! unis

m'ﬁ-rr- mitres, culs com-

oo mﬂ"“: dadoes, makes coves

ENDORS AMERICA' S TGP MAG-
ATIHES e Elfl‘r'l'l'ii\ 7 MILLION USERS
o Thetil prescision. vessablity and
ragged performance

“0-YEAR LIMATED WARRANTY, kny
part of parts of any AMT poraer "Ed
which becoma inoperative for any rea-
son withar 10 years of the purChass
cate will be repaired or replaced by
the kaciony. Your onfy cast Bor Fefurm
postage.”

] Lob. lactary. W,
] “ 22 Ihrs. lachuding
tomple :
bied cast inen amd I&lrt:’l,l-::!:;
Foumd cast iron fahle, bade guard.
e A
. r
56.50 add'1 H—
PHECISION BALL BEARING SPIND
lor commercial seevice, 512,50 mLIE
sm_uune TIETS . . . TABLE STAYS LEVEL. Lock
i angle up 1o 50°. Aaises fowers, 0° 1 2.1.47
e o Inchan e sl s fu'r"ﬁéf?n"ﬂ'ﬁﬁm IDJ:;E némn hesds
il gesired for ey & alig) dard Bech Saus Bh o 4 NCE
ﬁ iy Hhmels:;:gs ga;g:m%g‘rjmmre sire: (for bench saw) 8550 long np
ECABINET BASE PLANS Use bench saw ag
by - . el \ FECRIVED (ingat phaig) ar transfarm
o Pdseo 'F'EEEEMDF nﬁef (a5 Shiw) guaranteed o do work o fioor

o | you W peed are & sheel of 3.4 ’
s Use your AMT saw ior cufing. Plans pocwide 277 24" work su-fﬂ.ﬁ-“n"fqi{'

TE-YERR LIMITED WARRANTY"

* g apppl Minrs 10 which Tha same [Pt
Yor nne year marranTy sl apaly

10-DAY "k
GUARANTEE

Try vy AMT parwre s ined
fr VD s ¥ ol ally
uilivbed relord W
i re Pl 31 el
chape prica. W wil
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Frright

INDUSTRIAL SIZE 12° SWING 4 FT. Comparable m speed. precision and durabibty o unils

wnnn uTHE sallng for 5200 and more, 367 bebwen cemiers . For wood
podl plastcs. Tubwlar steel bed rads wih dual pont 5us-
penscn inciéase achuwfacy. éase ol nperaton Precison
DOES WORK OF Dl thiwst cup cesler, hedy spor canter, graduated T-rest
5260 INITS J-Speed pubiey for different work diamebers  Heanopduty
E—— ball-hasfing model 5795
: 1.0.B, laciedy. Shipping W1, 30 1he_ Faceplate (opbinal)
I for turming bowls, lamp bases. vic. H-!E'l Sel af 3 kigh
H ,]i Complele as shown.
Wibre gauge:
53.50 ad’l

10-YEAR LIMITED WARRANTY™

speed tuming chisels, $11.00 add'l; Sel of 8, $29.00.

. MASTER SET
WO0OoD
matal

[T
PRECISION 4" x 36"

BELT

SANDER

{.a.b, Faciry Wi, 18 lbs ¥
IEZH D g et tui (01 845

TURNING
. GHISELS

High guality turain
chisels hamdcrafied o uﬂiﬂg
shamdards, Ssboof 10 inchudes Iwa
skens. thres quugfs. parting $ool, round nose
spear poinl plus Fag ivgide fening lools—ad in
2 wooden sharagy case

:44 §5 lob. taciory Wi 7 ies.

10-YEAR LIMITED WARRANTY"

4-JAW LATHE CHUCK

beackel, ground casl lable {hilts B-45°}. 517.00 add’|.
The waorkd s most ialenied belt sander Hedwy cast u*.lg
sanider has bef tratk and teosaon coatrol, nckedes 47 x 36 standa

y Changes fom borconkal 1o vestecal sanding in 5.-.nnru:|;.
F;;:;qﬂﬁd s Targhs Mot 10-YEAR LIMITED WARRANTY

NEW ! 5%" JOINTER-PLANER

Holds warkpiece femly without serews
Caest jron and stesd chuck
Wi 4 independent. revers-
ihig, stepped, Glack shes
laws. Oulside diampter
chathing 787 o 5° m
ﬁll:-_! dlamater chucking
TH DG Fils all AMT wood lathes and others
with headsiock spindie threaded 34 1 16

Creack Wiy included
qull 108, tactory WL 6 lbs.

10-YEAR LIMITED WARRANTY"

SPINDLE SHAPER KIT wo o it

f our pogriar 4% " model 10 handle BEoE sinck
Lrﬁ’iﬁ'bﬂg,"mé:r :?a; hgg mictomelne adjusiment 50 Lhi;'mmw:lum
miades can be se1 gasly. Fence lully adpustabe 457 m.u 1o

10-YEAR LIMITED WARRANTY

BRAND NE
SAAM ;5 acrry. Shipping Wi 6 ibs. w
Camgiets lest wood paris. moboe 0 HUTH
Makes Deads. conves. moldings. tonguee- o ol 1 HE.

i I
ang-groove jaints. ec. Easy assembly
plans. Has sealed greased-for-life hall
bearings. adgpriabia he i coairol. fence
szsembly. Takes 144 HF or lager malce
Gaandard |7 Dore cuflers availatie

10-YENR LIMITED WARRANTY"

Mew Genargd Beciie Mobos
1r|1Krs usE »Fm any mﬂg\.\ar o ]
e bl Feabwes 127 shalt, 1725 RPM. 540,50
il purchasad umn;hlﬂ el (554,55 H pur-
chased saparately). 17 Ibs. Loob, .

by 8 ang yedr limfted warranty.

AMERICAN MACHINE & TOOL CO., INC., 4th Ave. & Spring 31., Royersford, PA 13468

it our Foyersiord FACTORY SHOWRDOM i these same low wices. U6 sid Spring Sk From § B 030 on weekiiys and 9 W 17 on S8

160

HINTS
FROM
READERS

Pole for ice fishing

GLLIE JOINTS BORE o
e ™.
AT HOLE

1-118" DOWEL ¥

{2 REQD,)

" HANDLE, 7/8" OIA.
 x13"ROUND

With a dollar's worth of materials, a
drill, a saw and some wood glue, you
can make this very practical pole for ice
fishing. Cut the handle, handle grips
and pole 1o size. You can use an old
broomstick for the fishing pole handle.
and dowels for the grips and the pole.
Round the upper ends of the grips with
B0-grit abrasive. Bore holes in the pole
handle at approximately 55 angles,
2% in. from both ends for the grips.
Bore a hole for the pole.

Next, bore a “-in.-dia. hole in the
back grip for the fishing line. Then glue
parts in place and install the screw eye.
Run one end of the fishing line through
the screw eye and the hole in the back
grip and tie the line. You can control
the line depth by wrapping and
unwrapping it around both handle
grips.— David Butler

Vise advice

You can make simple vise jaw pads
with two-face tape and plywood or
hardboard. [ attach the two-face tape to
the pads and stick them to the inside of

the vise jaws. Now my hands are free
to work —Howard E. Moody
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MUST LIQUIDATE

SSIONAL QUALITY

LESS SPRAY GUN

e SINGLEKNOB
4+ .= Controls priming
. and pressure

i——

at far below dealer cost!

Super savings on factory re-built ELECTRIC
AIRLESS PAINT SPRAYING SYSTEM while
supply lasts!

For 1ar££alnhnu projects in the home or farm, nothing
beats AL-2200 AIRLESS PAINT SPRAYERS! Drawing
paint from an open can or bucket {up o 5 gal.), these
rugged, portable units paint a professional finish in just
one coatl. You'll want to hang up your brushes and rollers
for good. This sprayer is quiet, quick and economical.
And, it features a single knob for priming and pressure
adjustments. Just plug it into any 115V outiet and it will
reduce your most difficult painting job to a pleasant task.

Re-built and re-conditioned by CAMPBELL HAUSFELD

these sprayers come with a 1 YEAR FACTORY WARRANTY
the same as MEW) backed by over 300 SERVIGE
ENTERS NATIONWIDE.

Compare the fealures and price of this Commercial Paint
sprayer with ANY OTHER similar unit. .. You'll quickly see
whal a great value it is. And, (2t 2 SAVINGS OF $155.00
over their usual, new, retall price) we know they'll sell out
fast. Our supply of thesa re-builts is limited. .. 50 call or
mail your order now!

Flexible '
sicrionruee i\
Cut those BIG PRINT ' ;an?rp::mkal U.S.A,

SPRAVIMG
JOBE down to size wilh this
AL-T200 sprayar!

Hutail
unuuummunpmcs ¥ ~A
ngur mr.nz.‘) :

(£

PLUS .
£15.00 .
i“{f;’: WITH 1 YEAR WARRANTY

FACTORY NEW-FACTORY PERFECT

COMMERCIAL, heavy duty, electric
airfess PAINT SPRAY GUN. Perfect for
INDUSTRIAL, COMMERCIAL or HOME use!

The SPRAY-RYTE airless sprayer will give you a profession-
al looking paint job every time! It's economical and faster
than brushes or rollers. In just one coat you can paint fur-
niture, shutiers, fences or your entire house, inside and
outside. And, because this sprayer DOES NOT USE COM-
PRESSED AIR, it is cleaner and easier to use ...even for
the amateur. It sprays STAINS, DILS or VARNISHES beauti-
fully. In fact, it works equally well for spraying almost any
liquid. (Including DISINFECTANTS and INSECTICIDES.)
mldisme: dozens of everyday uses for this SPRAY-
This i5 2 top-of-the-line, PROFESSIONAL QUALITY,
sprayer made by DEGA in Maly. Compare the fealures and
|price with the VERY BEST SPRAYERS on the market today
... you'll see what a great bargain it is!

Because of a SPECIAL LIQUIDATION PURCHASE we are
able to sell a limited number of these SPRAY-RYTES for
$60.00 UNDER their usual RETAIL PRICE. Be sure and call
or mail your order right away!

COMES WITH 90 DAY SPECIFICATIONS = ‘n.““”..m"‘“.ms eaL Scouszcr
LIMITED WARRANTY INPUT VOLIAGE 1181120 Yot I-Ilj?ll:IIE[E““ﬂH BI,HE:,I,I II[: LLFORD NE@!@H
ABSOABED FOWER 50 Watt Dap'l'.. A9Q-2
CAPACT 3802 H 35th AVE.,
= Wt oo momne | Piease m:irkﬁm mmms: G $234.00 62 I
MY PRESSURE 150 BAR | Md $15. I:HJ ea. for shippi amt handlin |
#1061 HOSE | R @ a e
PN A il —::::m“m“%-*.&i;':maa |
Ed.
girnllng $ OUT THEY GO FOR ONLY L__| Enclosed is ORDER or CHECK (AZ Res. add 6% tax) |
be. % | ShargemyCIVIGA T3 O R CARD {Plgase Print)
ceifings ' | accr EXE |
| NAME |
LIQUIDATION  foress |
BUREAU, INC. | Faao S0 33 o e PHCIHST. s |
Authprized liquidator of Consumer Products i Cacmnental U 5. DRLY - Alowr 3 E
3802 N. 35th AVE. PHOENIX, AZ 85017 P sk s T3 SIGMATURE |

FULLY LAMINATED mm
MOTOR—with high M
grade magnets -

CORD 200t
rglated gnd
aromnded

WARD STEEL
CYLINDER = "

/;/
R
HIEH TEMSIL

STEEL METON

Full filtration :
of all spray
materials

P

. n'memsmu MOLDED
- hardened ﬁbeuilass

WO COMPRES-
S0R NEEDED ) ;
:Insumun by DUIPONT)
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BHORE\{)U BUILD.Y)U

'SHoULD KNow EvERY TRICK IN THE BOOK.

This book s on passive solar bomes. Handsome,
comforiable bomes where many ouners report
savings on beating ranging from 40 to 80 percent
compared to traditional bomes.

No matter where you live, find out bow you

from the sun. Send 81.00 to PPG Industries—
Americas leading glass maker— for vour 40-page,
full-color copy of “Living with the Sun.” Write.!
PPG Industries, Inc.. Dept. PM 1123, One PPG
Place, Pittsbureh, PA 15272,

ﬂ.‘

I
I
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l
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|
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I
can design your next home to use free energy I
I
I
|
l
I
|
I

NOW! MAKE UP TO

$12.00

ANHOUR
IN YOUR OWN

BUSINESS!

P Now you can guickly turn spare time inio CASH
¥ profits! No sclling or previous iraining needed. With
: this Complete Shop. you can be your own boss, sef
¢ your own hours! Customers come Lo you ., . pay
§ vou cash to sharpen saws, knives, chisels, scissors,
1 garden tools . _ . all cutting edges.
I Fhone Toll Free 1-BO0-824-THEE Oper. 642
| Woodmaster, Dept. 451,
| 2B4% Terrace, Kansas City. Mo. 64108

i YEE O

I please sand me the FREE BOOK thal gives full details
: Mama Plosw Prink
I Address - —
1

[ ]

City/Stale

—— -

Build this all-time favorite, Size 25 x 36. Full-
size plan & sccessories kit available. Kit con-

tains vinyl & foam for padded seat, fur fabric

for manae 8 tart rI 5 E: 'nmrl for bridle.

PLAN=-245 ., i:atll ... 51.00,

HA KIT Immrm unlyl 9.00 ppd.
ARMOR PROGUCTS

P.0O.Box 290, Dept. C, Deer Park, NY 11728

Free! Free! Free!

Let Us Send You
5 Bottles Of This
Delightful Wine

And Show You How To
Make $2 - 300 A Week Part-Time

Let us send you — absolutely free — a
package of magic wine crystals — enough to
make one gallon of the most delicious wine
you've ever lasted. Simply pour them into a
gallon (128 ounces) of water with sugar and
presto! You have instant wine. Allow it 28
days 1o mature and you have a vintage tasting
wine with a “*bouguet™ that rivals a premium
French or a good California wine. Yes — a
wine that's a sheer and absolute delight to sip,
savor and enjoy. Why do we make this amaz-
ing free offer? Because we are gambling (and
we think the odds are in our faver) that you’ll
be so thrilled and delighted with our wine that
you'll become a steady customer. Send for
your free package of PRESTO WINE now.
And we'll show you how to make $2 - 300 a
week sampling your friends, neighbors.
Terrific repeat business. Little or no selling
involved., Two wvarieties. Specify one free
package of red or white. $1.00 to cover post-
age and handling would be warmly appreci-
ated. Write to PRESTO WINE, Dept. 435,
1681 Bayview Ave., Suite 101, Toronto,
Ontario M4G 3C1. oW 1983

PEUGEOT 505
(Continued from page 72)

manual transmission is available on the
gasoline model. Fifth gear has a 0.82:1
overdrive ratio, and the rugged Peu-
geot-built unit has synchro rings that
are bigger than the gears themselves.

The front suspension uses fairly ordi-
nary MacPherson struts. But the rack-
and-pinion steering has variable power
assist that increases as you apply more
muscle to the wheal, thanks to a small
torsion bar inside the steering box that
responds to driver effort.

The live rear axle contains a limited-
slip differential (inside an aluminum
housing) and conical coil springs that
provide progressively stiffer support
for increasing loads. Side-to-side move-
ment of the suspansion is limited by a
sturdy, transverse Watts link. But its
most unusual feature is the torque tube
that encloses the driveshaft from the
transmission to the differential. This
device transmits the thrust of the rear
wheels directly to the car's enging/
transmission mounts, rather than
pressing the suspension components

A lot of finesse

But encugh nuts and bolts. How does
it all work? With such finesse that you'll
wonder why you've been putting up
with awkward, ill-handling station
wagons for all these years. The Peugeot
has that rare combination of stable,
confidence-inspiring handling with a
limousine ride. Performance is pretty
snappy with the five-speed, and more
than adegquate with the automatic.
Even the turbodiesel is no slouch,
although it is the slowest version of the
three. Besides a 1,125-lb. payload
(which Peugeot calculates as five peo-
pla plus 244 1bs. of luggage), the gaso-
line version can tow a 3,300-1b. trailer.
The diesel will pull 2,200 Ibs.

The deeply sculpted front bucket
saats are very comfortable, especially
the big-buck leather option. But even
the standard vinyl or velour seats are
outstanding, and they are not so deaply
contoured that getting in and out is dif-
ficult.

The basic GL model has a sticker
price of $11,990 and a page-long list of
standard features including roof rails,
power steering, heated and electrically
adjusted outside mirrors, digital clock
and an illuminated vanity mirmor. The
$15,800 S version throws in a’c, cruise
control, rear wiper‘washer, heated
front seats, power windows and door
locks plus a killer six-speaker AM/TFM
stereo sound system.

Both models are elegant, comfortable
and practical wagons, but the GL—
with a few options from the 5 pack-
age—is the better bargain. ™
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In just a few hours you can build
a collector’s miniature masterpiece.

ew crafts are as satisfying to a man

as working with wood. The beauty of
the hardwood grain...the perfect smoaoth-
ness from hand sanding...the gleam of
the varnish finish —these are the pleas-
ures you experience when you build our
extraordinary museum quality miniature
furniture kits.

The standard of excellence
for expert miniaturists

As you assemble each kit, see how the
drawers fit precisely and slide
smoothly...how the doors
swing easily on their hinges
and how the solid brass fit-
tings add that professional
touch. We precision scale each
kit to 1/12 of the full size
original (the scale most used
by knowledgeable miniatur-
ists). We only use furniture-
quality hardwood, never
veneers or plastic. And each
kit comes with a layout sheet
and easy-to-follow instructions.
Begin your crafting adventure with

our miniature reproduction of the William

and Mary clock for only $1, when you
become a trial member of The House of
Miniatures Collectors Society.

As a trial member, vou will have the
opportunity to purchase, if you wish,
other museum quality miniature kits.
However, you are not obligated to buy
any additional kits—ever!

Remember, this William and Mary
clock is available for $1 by mail only.
With no further obligation on your part.
Mail coupon today.

iy
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An 38.95 retatl value I

Each kit has fine details jg

 Elegant
molding
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| THEHOUSE OF MINIATURES

delivery of the second shipment by wrling “cance]
me” on the shipping label. If | keep the second ship-
ment, | will be a regular member and receive addi-
tional shipments every four weeks, The price for each
xh‘i'|1r1.11-|1l. which will contain one or two kils, is 59.495*%
[ may return any shipment and | am not obligated (o
accepl any minimum numbser,

O Mr O Mrs.
OMs OMiss

All eaplbments aoe suliject 10 aeceplEnNCe

Address
Citw

State Zip
®plus sbapping and handing, ass sales s

L‘_-___—___________—

Start with this
museum quality
William and Mary
Clock Kit for $1*

with no further obiigation

ACIock meazures T4 inches il Door opens o reveal
the salid bmss clock weights and pendulum! Kit has
everything needed to assemble clock

i 1984 Craftmark ine.

Drivision of Craftmark Inc., 80 Newbridge Eoad, Bergenfield, N] 07621

Pleaze enmoll me as a trial member of the Seciety and send me the William &
Mary chock kit. Bill me only 1% If [ am notl completely satisfied, | may refuse

Free Bonus

[Professional Quality
Finishing Samples

Include tinted g]ut.
oil base stain (for
authentic colorh, glaze
stain for antiguing
and highlighting

and other matenials

to professionally
finish your kit to
museum quality,

i Rl

L



PM'S TIME MACHINE

75 YEARS AGO:

Februa

Los Angeles "bombed”

Roy Knabenshue sailed
over Los Angeles and
dropped confetti bombs
onto the heads of thou-
sands of people who
thronged the business dis-
trict to try and sight him,
Only once was Enaben-
shue’s presence above the
city discovered, and that
was when he tumed a min-
iature searchlight on the
crowd of people surround-
ing the city hall, just before
them. Airships can play a
great part in engagements
on the battlefield.

Compressed air locomotive

Eight compressed air locomotives have just been complet-
ed by the H.C. Frick Coke Co., for use in one of the com-
pany mines. The locomotives are arranged to be operated
in tandem. The same air pressure is maintained at all
times at 150 lb. per square inch by reducing valves. Ini-
tial pressure of the storage tank is 800 Ib. per square inch.

Fire trucks

Three up-to-date fire-fight-
ing machines have been in-
stalled by the fire depart-
ment in Joplin, Mo. The
gas engine not only drives

the fire truck, but furnishes
power to drive the pump as
well. The gas engine with
which the truck is equipped
is of the four-cylinder type
and can develop 75 hp.

50 YEARS AGO: February 1934

Trains will go 110 mph.

Flying trains

Wingless airplanes on
tracks, carrying passengers,
mail and express across
country every hour at 90 to
110 miles per hour, fol-
lowed by similar self-pow-
ered units transporting
freight at the same high
speads, all at one-third the
present cost—this is the
immediate future of Ameri-
can railways. Thesa new
trains will be shaped like
the fuselage of an airplane,
streamlined at front, rear,
both sides and the bottom,
driven by oil, diesel or dis-
tillate. Even now, a new

kind of engine is being de-
veloped which may reduce
operating costs still lower
without sacrificing other
desirable features.

Sidecar boat

Use of the motorcycle side-
car as a boat has been
found practical in Germany.
Pontoons are fitted on each
side of the car, which is
propelled by double-ended
paddles. Changing the side-
car into a boat may be ac-
complished quickly. Manu-
facturers are considering
sidecars equipped with rud-
ders.

Not only are racing cars
covering more miles at top
speed on a tankful of gaso-
line than they formarly did,
but orders are out that they
must still be more sconomi-
cal. The conservation cam-
paign has started.

25 YEARS AGO: February 1959

Riding the “pocket” ski lift.

104

Car-driven ski lift

A "pocket” ski lift fits into
the trunk of an automobile.
It weighs only 145 pounds
and is capable of lifting
150 persons an hour on
any grade up to 30 percent.
The inventor uses his car
as a motor to drive a drum,
around which a steel cable
is wound. The car is jacked
up on wedges, lifting the
rear wheels off the ground
and transferring their rota-
tion to an axle, which in
turn transfers it to the ca-
ble drum. The inventor
then takes one end of the
cable to the top of the hill
and anchors it.

Jupiter's shelter

Vertical missile shelters
that open like petals of a
flower will be blossoming
so0on at Jupiter launching
sites. Purpose of the porta-
ble, stand-by shelters is to
protect the Jupiter missiles
from inclement weather

POPULAR MECHANICS =

during the “waiting”’
stages. There's room inside
for missile workers.

Repeating bow

Archers can get off two ar-
rows in short order with an
“automatic loader” at-
tached to the bow. The
loader is clamped to the
handgrip and the spare ar-
row is slipped into a holder
which pivots to a vertical
position. The archer then
holds another arrow in the
normal hunting position.
Tha “kick™ of the first ar-
row trips the loader, which
instantly swings the second
arrow into the bowstring.

FEBRUARY 1984



Regency Scanners

Bring you the Excitement of
Police, Fire, Emergency Radio, and more.

Our radios deliver the local
news. From bank hold-ups to
three alarm fires. It's
on-the-scene action. While
it's happening from where it's
happening . . . in your
neighborhood.

You can even listen to
weather, business and
marine radio calls. Plus radio
telephone conversations that
offer more real life intrigue
than most soap operas, And
with our new model MX5000,
there's even more.

UNIQUE CAPABILITIES

Introducing the all new
Regency MX5000, a 20
channel, no-crystal scanner
that receives

Fe&l‘%c'_.igtzcmumcs. INC.

7707 Records Street, Indianapolis, Indiana 46226

continuously from 25 MHz to
550 MHz. That's right!
Continuous coverage that
includes CB, VHF and UHF
television audio, FM
Broadcast, and civil and

mili aircraft bands. Plus a
host of other features like
keyboard entry, a
multifunction liquid crystal
display that's sidelit for night
use, selectable search
frequency increments, and a
digital clock.

PRACTICAL
PERFORMANCE

Another new addition to the
Regency line is the 30
channel MX3000. It's digitally
synthesized so no crystals
are necessary, and the
pressure sensitive keyboard
makes programming simple.
What's more, it has a full

function digital readout, £

priority, search and scan |
delay, dual scan speed,

and a brightness switch for
day or night operation.

AT HOME OR ON THE
ROAD

With the compact design,
slanted front panel, and
mounting bracket the
MX3000 and MX5000 are
ideal for mobile* use. But we
also supply each radio with a
plug-in transformer and a
telescoping antenna so you
can stay in touch at home.

See your Regency Scanner
Authorized Dealer for a free
demonstration on these and
other new Regency
Scanners. Or, write Regency
Electronics, 7707 Records
Street, Indianapolis, IN
46226,

*Maobile use subject to
restriction in certain
localities.



xxx* Discount *xx«
Parts & Equipment

Heavy Duty
Log Splitters

(i

Horizontal and wvertical
12 thru 35 ton models at
discount prices. Also all
the parts to build your win ship 12 ten

own 48 states lor 545
12 10N eeenes 719
15% EOM. cvvinsarascsansass SBE9
Hvy Duty 24%a ton......c... $1389
Log Splitter Parts

2-Stage Cast Iron Gear Pumps

11 GPM @650 P51 wnil mare pressure is needed. Kicks
Bown 1o low GPM & up fe 2500 PSE Right hand solation
can divect couple 1o 5 HP or larger engines. 3600 max
RPM. 12 Lbs

Tem oot ... ............ . . ’
136 GPM @650 PSIYI600 APM max ltem #1013
16 GPM._ use wilth B HP = lem a1015

22 GPM. use with 80 HP « ltem 21017 .

4-Way

Control Valves z

Built-in redie! valve, & in-oul ports, %" cyhnder porls
: 75

$108
E kT
3157
3245

Hem #2010 i iy e
Has pressure sensilive detent hands lree on return
stroke. Mem #2020 ... ........... $58.50

Double-Acting ﬁ
Cylinders

TYPE STROKE ROD  WT ITEM & FRICE
Tee Rod” a2 1 S e0adM sioa
Tre Rod * M 1, 70 aaa 8133
Tie Rod A3 2 T S8 8137
Tie Aod SmM S L] L= 5210
Waided Tee”  dxM a 49 W44 5132
Thase can B shipped U P 5 A

Quality

Gas Engines
HORAIZ HP SHAFTSPECS ITEM = W1 PRICE
lecusmsen 5 ' Recod BS54 $132
Briggs ¥ a7 Reowl B2 40 5137
Briggs B Recod model B0 50 204

a2

Tecumsesah & 1" Pecol cst vonsie G150 188
Tecumseh 10 1 Recod estoon sy GO 5 5224

3-18 Hp. Horizontal & Vertical available
%% Large stock of Trailer Parts available %4

Honda Generators
SO0 watt, 115 volt AC or 100
Watt, 12 volt DC, wi 40 s

Item & 1660 £312

EM-600, 500 walts

ilem # 1B62__. . £335

Ex-B00, 800 walls

llem & 1663 5395

EG-1400,1400 walls WA s iig Althan
item # 1667 . 5433 Gansratom 48

sitates lor 512
Toll Free B00-533-5545

Sand for tree 100 pg. discount catalog Pull of
equipment al outle? prices, or S8 for Splitter
dasign/tact bookiet and Catalog.

Mame

Strewt
City

Zip

Morthern Hydraulics (612)894-8310
Dept. 8024, PO Box 1218, Burnavills, MN. 55337

PATENTLY UNUSUAL

Plane, yes...simple, never

BY DENNIS ESKOW
Science Editor

iarm Harlan Pryor is widely con-
sidered the Charles Lindbergh of
paper airplanes. Pryor holds the record
for the longest paper plana flight—a
15-second glide performed by his sin-
gle-sheet model which had broad,
sweeping wings like an F-111 jet. His
aircraft was loudly acclaimed, but nev-
er patented, After all, who would
patent a paper airplane?

Surprise! Since 1968, the U.5. Patent
Dffice has assigned patent numbers to
188 paper airplanes. Some are single
sheets with folds and cuts to make
them fly better. Some need several
sheets of paper or small strips of thinly
cut balsa or plastic to get airbome.
None fly anywhere near 15 seconds.

“I wanted to create something that
could be folded simply, with advertis-
ing on its fuselage or wings,” says
James M. BonDurant, an Ohio evange-
list who was inspired by the design of
jets flying out of Wright-Patterson AFB.
He was granted U.5. Patent 4,377,052
last March. I hope to sell the plane to a

English plane folds like a Japanese origami.

fast-food chain or toy company that
would use it as a promotion,” he
says.

We struggled for two hours before
coming up with the correct BonDurant
plane shown in the photo on this page.
We drew lines on the paper, following
the patent instructions. But it wasn't
until we folded a plane without the aid

BonDurant plane took two hours to fold
from plan. It stayed aloft for four seconds.

of lines that we got a flying model. It
stayed airborne four seconds.

Other unusual paper airplane de-
signs include a glider with the folded
geometry of a piece of Japanese origa-
mi. Through an intricate set of paper
cuts, you get a flying delta wing with a
cube-shaped fuselage. (U.S. Patent
4,172,337). The delta wing wehicle
stays airborne a couple of seconds if it
doesn’t get off to a gusty start. Roy
English of Portland, Ore.. holds the
patent on that one.

An obviously promotional craft has
been patented (4,106.232) by Daniel
Higgins of Naperville, Ill. His plane
made from at least one sheet of planar
material, according to the patent,
comes with a built-in cartoon-like pilot.
I didn't try to make a model.

If you'd like a copy of any of these
patents, send a $3 check for each one,
payable to the Commissioner of Patents
and Trademarks, to: Commissioner of
Patents and Trademarks, Washington,
D.C. 20231. Be sure to provide the
patent number. To avoid mistakes,
write the name of the inventor beneath
the number.

The Higgins plane uses at least one sheet of planar material, according to the patent

-] PHOTOGRAPH BY FRANK LUSK; DEAWTGS BY ED LIPINSX



Sale on quality woodworking tools

BLACK & DECKER INDUSTRIAL
PALM SANDER

Biack & Decker indusirial tools am a favorite of contractors amnd
cabine! shops. Rectangular design lets you Bush sand tight cor
neps. 12,000 RPM for smooth sanding. Dust bag keeps work wea,

claan. -
List $73.00
Model 4010 or Price 47.98 pod
Mig. Rebate 10,00
Your Cost 37.98 pod

& DECKER
BI.A% SAW

heavy speed SIW USES uninersal Ve shank
Sades Sﬂgﬂfm o 15 V" radius. Free camying

Mhodsl 310309

Alss -FFreud teflon coated super cut-off blade 10
80 testh. Modsl LUBSM10 List $110.88 Sale

Professional Tools at Discount Prices!

MARPLES
4 PC. CHISEL

These famous bevel edge English
chisals are mada of tough Shel-
field stesl. Versatile enough for

tains W, V", " a0 17 b 5041220

&0 12.80
ﬂ $18.95 1100 o 1340
ppd :
I --— ‘

MBINATION BLADE

This carbide tipped industrial blade has besn
rated as the best all-around blade_Rip or cross
cut hand or soft wood, phywood, composition
materials, eic. Specially designed leeth cul
chean and leave a smooth finish. 107 diameder,

FREUD CO

et o ModiLusut Lt $74.50
$78.95 ppd

MIRACLE SANDING BELTS

&mmﬂﬂﬂﬂrulmcmﬁ
Htﬁzlni_mmmwam

il Us they outlast regutar
msuluwﬁ\cas? Buy a pack
we oo that these beits ¥ou don't feed a5
s 2 e e

ist $145.00 a pack of 10,
or ot x|
Mig. Rebate 20.00 heavy g;:m I::LTmmw the 121 ":uf: 120 !_'& I
your Cast !l'l"l-':l_' _E_P'ih plads 1o an ash handle, Set con- 80 'Igﬁ 324" 100 o 120 $12.00

a0 day maney
back gusrantes
frsming wny item in Jou
hams w shop, H It not
whal you sxpecied, relumm
= ariginal condition far

19", 2"), hand screwdsiver and power drill bit.

eail toll free
call to .
3:10-343-3248-
800-322-6100 (Mass.)
TREN INC.

170P Commercial St. Box 189PF

Malden, Ma. 02148
Biack & Decker manufacturer’s rebates expire Aprl 25, 1984

Duantity ftem Price

Name_____ Mass. Residents Add 5%

T
Address City
State ip —

D Chack o Moy Ordeés Enclosed Prone
ViSA MaztesCard
Expiration date —_

Thesa screws ane widedy used in fumitune manufacturing and cabinet making. The
Square recess in the head halps prevent stippage (and damage) and bets you Sock
screws down tight, Extruded thread (#8) cuts clean. Thin shank eliminales the
nead for oversized pre-boring. Kit contains 400 llathead screws (100 sach 17, 147,

C.0.0. £5.00 depost each item.
§2.50 per item extra for C.0.0. shipments

We Pay The Freight!

(Freight prepaid in Continental USA on orders over
$35.00. On order under $35.00, add $2.00 per order.)

o Pl parhund.

' BLACK & DECKER VARIABLE
TR SPEED REVERSIBLE DRILL
S $100.00 N\ ..\ & Docker's most popular ndusiral el is designed for long
wﬁ'hm :g:::gm e 3nd fos f power. 012,000 RPM. Reversitie with 3 B of

a swilch

Your Cost $59.98 ppd Meodel 117210
EE— |
MAKITA 3”x21” BELT SANDER

This best selling industriad fool |s
i favorite of confractars
Everywhere. Makes quick work of Tnigh jobs whether sanding

s - :
wn;:::d;ﬂﬂﬂ'a;wz length is ideal for rough or finish sand
Model 99008

MAKITA 3/8”
CORDLESS DRILL
Free Light

Thmw;lmwrmmpu ~ out in

the back
mmemu!n-'uunuﬂ‘m\ﬂnmt.!I'rmmlsrammslhto".:r;tIT
mmm yoa're not tied down by siscirical
cords. Recharges in one hoyr, FRecharpeabie light inciid:

&d along with industrial dril
rying case. + 006 hour charger and car-

Model 601000

Sarry, o caaaﬁnq; b-_r phone excepl with ordar
Catalog $1.00 Free with any order.




Mease send me
my FREE copy
of your [G-page,
full color Grumman
canoe catakog.

Hamr

Addren

Mail ro
Cirumman Boars
Diepe. KIC 7 Scumh Se.
Marathon, New York

With hundreds of canoes ta
choose from, how do you pick the one
that's right for you? Simple. Cut down
your choices to the 15 canoes featured in
our free full-color catalog,

It's packed with information on
every Grumman canoe we make,
including our most affordable canoe—
the Grumman Eagle ™ Canoe. And all
of them are guaranteed for a lifetime of

use.
So send the coupon today for

our free catabog. Because picking the

right canoe izn't hard. All you have ro

do is, pick the right Grumman.

GRUMMAN

Looked at your hot water bill lately?

Your old-fashioned 40-80 gal hot
water tank is costing you a fortune,
It keeps water hot 24 hours a day. But
you need it only an hour or two at the
most.

In energy-conscious Europe and
Japan, smart homeowners got rid of
their hot water tanks decades ago (at
just about the time they were getting
rid of their big cars). Today, millions
of families own fankless hot water
heaters that supply endless hot water
by heating the water inside the pipes
...instantly as you use itl (And, best of
all, these heatars can cut your hot
water bill in halfl) Write for free details
today!

Controllad Enargy Corp.
Fiddlers Green,

Dapt. 15024

Waitsfield, VT 05673

[l Yes, please send morg information!
Mame
Addrass
City __
Lﬁlale

$75/hr WALLPHINTING

People are earmn-
ing §7Sfhr paind-
ing wallpaper
patlerns directly
on walls. Mo
maore  BSAMmS,
paaling of tear-
g, and s

cheapar than

r Tog WO MIZER = & oo an

4 P Tkt Wt m AP § Ry
X7 da B Wl cafievg CaRmcmy

| m T 8 ek e i e e Sl

LR T T
cunings Wey awws |
el ey b Dol e

T T
L il wiems e WDIOHD-
T :1 ung:-npp-p.

I'.llqlﬁﬂfnl'.ﬁ 15 im% thl%ﬂljuﬂ
¥ Tool Sab Gl cosl "795™ now
14-Tool S22 Gl cast VII6® saw
Save Evem Morn Bath Seis now
Twa Y38 Sets Rimitgd Time|
£ Money Back Guaramiea Add "J® lor shipping
o) Tenas pidess 30 ¥ . Export orders add ™4
: U5 SURPLIS CENTER, Dept

My Camden Sar Amionsa Tesas TR21S

Only $4.99 brings
you Safer Driving. ..

-"':d_____..-_—:—'_.__-——--=="_ e

Clear:A Blxdes
enount queckly and easily or P wandsteeld

b E 3
5?_'_‘_‘—5 ',..______‘\ =

CIEaRIB I ES

« Automatically Cleans Wiper Blades—
* Improves Bad Weather Vision—
« Simple, Inexpensive, and they Work!

Developed In Sweden and used on Swedish unllu
vehicles, Clean-R-Blades are spe:ll.ﬂﬂ{d
tic: strips that mount on the windshig m)'pul
seli-adhesive backang. They remove dirt, oil,
/ ice and snow build-up every time
blades pass over them. Clean-A-B
- improve wipér blade efficiency, exiand
their fife, masntain pliabilty and sharp-
ness, Fits larpe or small wehicies.
Comesz with full instructions and
mounting template.
safely in bad weather Send check
o7 money ovder for 54,99 VISA o

Mastar Eaﬂ accepled.

U - i - —— ——

To: Scandia Products, I.iﬂ 159 Main 5t. P
P.0. Box 338, ML. Kisco, N.Y. 10549

I Plaase sand sel(s) Clean-R-Blades & 54,99 {
@ 561

I O Checkor Money Order enclosed I

I O Charpsto O VISA] Master Card |
Card 4 Exp. Date I
Name
Address i
City State Tip 1

Unigue Sports Car Kit

Are You Looking For
Extra Money?
Do You Have An Idea You Can
Turn Into Money?

Go Into Business
For Yoursealf!
Advertise In Our
Classified Section!




By opportunities,  Big
profits. Earn  guickly

Be a

Full g« part hme. Leamn

GCK ’H"‘]I sl home. (I's Sasy
ARM w"“_!{ F/ real jobs. Al ools
YOU LLARMN —Materials Supplied.
Lic, Stale of NJ =

Appd. tor Veterans. Send
Mame and addrass o
FREE book

Little Fails, N. 1. 07424

| Sand for
FRET ROOK

Locksmithing lastitote,

ept. 1
Dire. Technical Wome Study Sebosi

20 5 WEIGHT LIFTING EQUIPMENT

a-mry Complete cotalog of over 90 items

used by sirong men, body builders

ond othletes to dwalup strangth
and musches.

A5c TODA
\'I‘EIGHT I.IFTIHG !DUIFHEHT

g

PERSONAL

SURVIVAL ™™

-FEI survival Iiﬂ' Sand §1.00 %o
DEFEMEE CATALOE
BOX 30008, DEPT. PM-2

PAEM A2 50

A Busaness of your awn
Earn whels pou W 8l hore Milns of @acis o gas
| SLED A, o ri Frimm, i feied arwcarg e show you
W 5‘-!"'503'! S 1 e basnement or garage. Bag
| poortonty for mechamncs
-J Wiils Sor lolded Mo PRD and e DOAUS ofar

- HYDRAULIC JACK INC.

LEARMN CLOCK F“' PalR

AR E
“Mll.\'ll-:l'Mll-- 'rﬂuﬂ:hﬁ"n.:l“
POEE Vs RS 8 G5 1O

U MATIOMAL
CLOCHKMAKERS
u INSTITUTE

o e A LR WTE O A YRS

HEAT GUN

REMOVES LAYERS OF
PAINT = CAULK  GLAZING

=3 -NO PORCELAIN TIP TO BREAK!
-TOUGH ABS PLASTIC HOUSING!
«SATISFACTION GUARANTEED?

UNITERSAL SUFPLY, P.0. Bex 311, Clarendun iy, L 60514

ey

e
@ == % CLAMPING?
BANDING? BUNDLING?
LEARN to do it batier, fastes, chaaper
with MITY-TITE using super tough nylon -
tensioner, reuseable strapping and buckles
Send 20¢ stomp tor informatve data.

MITY.TITE BYSTEMSE
71 ke LAKERIDGE Dt W SUMBNER WA SHTH0

BUILD A BIKECAR r
Tha Amazing Mini Gar Buill weih

Bicycln F'arl"' Electric-Padal
Powaorad| Fumn (o Drived
Easy 10 Builg!

PLANS §7.95

Fauigan s Wedsy Fayi Ciss

SPORTRAN INC, =
Box TI2R. Imflan Rocks, FL 33535
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( Own this classic

“Roll Top” OAK DESK

from our pre-cut partlally assembled Kit.

Here's the tum-of-the-
century “*Roll-Top"™" you've
always wanted. A full
size pak desk (oak and oak-
VENCErs) now yours al
extraordinary savings .
because you put it mgel:hu
yourself from pre-cut Kit
parts. No special tools
necded. When finished,
youll a magnificent
showpiece for your home
or office — worth at least
twice what you paid for the
Kit! Send for details
without obligation.

RAFTE
CEG!I‘L I'I‘er*:]

FREE Fllll.l'.‘.'lll.llll CATALOG | 4
gives you all the facts |3

Plesse send my free Craftsman’s Cormer cobor catalog featuring the Classic Roll Top Desk
and many other quabity hardwood kits. | understznd | am under po obligation

I Print Name
I Adkdress Apt
City State Zip

Craftsmian’s Corner Dept, 48 = 4012 N.E, 14th Street » Box AP = Des Moines, [4 50302

—— — — —

—— — — —— ]

~ N

Skylighting with
ENTARAMA®

FEATURES:

= Copper flashing

* |nsulated domae,
clear, bronze or
white

* Manual, pole or
motorized operator

" attractive
Iuw silhouetie

Give your home a light and airy atmosphere with VENTARAMA
Skylights. VENTARAMA has 33 years' experience making skylit
homes not only beautiful but problem-free.

Easy-to-use screen/storm panel system, silent motorization and
pole or hand-crank operator will give years of easy carefree service.

%’mﬂmﬁ SHYLIGHT CORFORATION

L\ 140 Cantiague Rock Road, Dept. PM24, Hicksville, N.Y. 11801 (516) 931-0202 J




Big, Expensive
Tiller...

For a Small
Back Yard Garden?

ou wouldn't buy expensive road
equipment just to lay a blacktop
driveway...or a big rig to drill a water

well...or a pick-up truck to haul ina
few loads of manure,

Sowhy buy a big, expensive tiller
for a back yard vegetable garden and
a few flower beds? Hire someone
once a year with a farm tractor or
a big Troy-Bilt tiller,

Then buy a Mantis Tiller/Cultivator
— the 20 ib. wonder — to do all the
rest of your gardening for you!
Mantis starts with the flick of a wrist...
tills and weeds and cultivates a
practical 6”-9" wide (big tillers till
20" ormorel)...tumson a
dime...and runs all day
on a gallon of gas!

Mantis is wonderfully
light in weight and easy fo
operate. Our files are filled
with letters from lady

ardeners and older

Iks telling us that
Mantis is the answer to
their prayers.

Discoverthe miracle
of Mantis . .. and make
gardening fun again

BIG EARLY SEASON BONUS FOR
ORDERS PLACED BEFORE
MARCH 15th!

Mantis Manufacturing Co.

1458 County Line Rd., Dept. 370

Huntingdoen Valley, PA 19006 I
O Please RUSH information on the Mantis

I Tillar/Cultivator and Early Order Bonus. I

MName
l Addrass I
| oy |

170

Good Shop

Tricks

Center-boring round stock

stumbied upon this method for cen-
ter-boring round stock on my drill
press while making napkin holders.
The problem was trying to hold the
round stock steady while boring
through the center.

The solution employs an adjustable
hand screw, two 2 X6 clamping blocks
and two C-clamps. First, with a band
saw, make semicircular cutouts in each
block. The cutout is the same diameter

as the round stock, but is cut slightly
shallower than half a circle. This pre-
vents the clamping blocks from coming
together and allows the pressure to
tighten just on the stock.

Clamp the stock between the blocks,
using the hand screw as shown. Use C-
clamps to secure the hand-screw as-
sembly to the drill press table directly
under the drill bit. Now you can bore
out the center easily.—Jon Gullett

48

Tighten the hand screw to hold the round
stock securely between clamping blocks.

Center-bore the round stock with the hand
screw clamped to the drill press worktable.

An improved steel wool pad

teal wool is an invaluable aid in my
refinishing and woodworking
projects. But the steel wool comes in
preformed pads that are difficult to
work with, especially on flat surfaces.
The improved steel wool pad shown
here offers more control while prowvid-
ing a larger cutting surface. First, unroll
the preformed pad. Then, wrap the
steal wool around a ¥ ® 3 ¥ 6-in. hard-
board or plywood backup block. A loose
wrap is better than a tight one. Now,
use the steal wool in the same manner

as you would use a sanding block.

The backup block reinforces the steel
wool for faster cutting action while
extending its useful life. The block pre-
vents the steel wool from balling up
and wearing out as quickly as when it's
used as a preformed pad.

After using one section of the steel
wool, remove it and rewrap it back onto
the block with a new surface showing.
Repeat this procedure until the steel
wool's entire surface has been used.

— Thomas A. Gardner

Wrap steel wool around a plece of Yein.
hardboard or plywood for added support.

Use the improwved steel wool pad for refin-
Ishing woodwork and cleaning chores.
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MESSY
SHELVES?

Magazines all over the place! What you need
are Popular Mechanics FILE BOXES 1o help
vou keep those bookshelves neat and orderly.
Each box stands alone with all twelve issues
intact. With every order you receive FREE self-
adhesive labels covering the years 1975
through 1984. Peel off the year required and
place on appropriate box.

1 File Box, $2.95
2 File Boxes, $2.75 ea.
3 File Boxes or more, $2.50 ea.

Send order o Popular Mechanics, Dept. FL, Box 1014
Radio City Station, New York, NY 10101

For more on interesting projects send for PM's
Plans and ldeas catalog, §1.00

*BUILD*

Your Own American Dream

Right from the idea stage, a Real Log
Home lets you become involved in

the design and build-
ing of your dream
home . . . as much or
as little as you like. You
can come up with an
imaginative design of
your own or select
from owver 30 standard
designs, Our Inter-

lock™ Joinery Systern &

isfaction of building your Real Log
Home yourself, And you'll have our
20 years of experience
behind you every step
B of the way. What's
= Mmore, you can save on
labor costs even with a
contractor. It's all
described in our
informative photo-
} filled catalog. Send

$6.00 along with the

makes construction so quu:k and coupon or phone in your order toll-
simple you can experience the sat-  free, 1-800-451-4485. =32%

' REAL LOG HOMES

Dept” PMB, P.O. Box 202, Hartland, VT 05048
Charter Mernber Log Homes Council  Dealet inguiries imvited

I_____@iﬁleumm:n I, __.,__I

| Mame

| Street I +*
| City State Zip |

| Credit Card Number i

NEW
I 4

FGH"'EH FEED

PLANER-(/0]1I

R-JOINTER-SALDER

THE FIRST TRULY =

AFFORDABLE TOOL
OF ITS KIND

READY-TO-USE

Comes complete with
motor. switch,

stand. knives, full in-
structions. . ready 1o
use, Cuiperforms other
combmation tools

at over twice 11s low
price, Easy terms,

30 Day FREE Trial |

Send woday for complete facts!
MAIL COUPON TODAY
OoR

CALL TOLL-FREE
1(800) 824-7888 Ext. 642

Woodmaster Power Tools, Inc. pept. PP30
2849 Terrace Kansas City, MO 84108

oo
I 1
|
|
|
|

sSaves you money...m

Put the versatile power tool to work in vour own
shop, Sec how fast o pavs for iself! Quickly converts
low-cost, rough lumber into valuable linshed

stock, Turns outl perfect quarter-round casing,
base mold. tongue & groove ..
all popular patierns . . any
custom design. Quickly converis . -
Commercial-stre joimter H '
produces super-true edges,
squared stock. . :
hewvels, chamfers,
...makes you money!
of trim and mullwork to lumbervirds, carpenters,
contrictors, do-it=vourselfers. Use it to make
grandfather clocks, gun cabineis. paneling.
flooring, furniture ., almost any home
or farm building project

to power fecd drum sander!
Start vour own high-profit business sclling all types
— —

- X J - —— T ——— — — ——— — T—

WOODMASTER POWER TOOLS DEPT. FFGU
2849 Terrace  Kansas City, MO 64108

O YES! Piease rush me. tree and
without obligation, your Complets information
Kil on ihe new PLANER/MOLDER/JCHMTER

—

Adrans
City

plus facts on Woodmasiers 30-Day FREE TRIAL
Money-Back Guaranies

Sate

_----l
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WOODWORKERS

Do-it-Yourself
CATALOG

SAVE WAST SUMS Busld, resiore. re-
finegh anytheng of wood! Here's e
grything  you need Fine  woods,
venpers, apacully fools  Cabenal
hardwars, perod & modern. Prg Gin-
ishes. Came. Lamp parts. Uphol suppiss. Piciuis moldngs
Clock kits, 100'8 of plandg Instfuction Dooks Thousands of
hafd=-10-fnd woodwidker Bhoducts n big new catabog Mail
ad for Catalog & 20 beaubitul Wood Samples

COMNSTANTINE Fu. 1512
2051 Easichester Road, Bronz, H.Y. 10461
Here's §1, Send 10 page Woodworker Catalog saly.

52 enclosed. Send Woodworker Catalog and 20 Wnod
O
Samples. §1.50 refonded oo 181 Catalog onder.

L l'hhl!l“llr"n

Hame

Address

———— —— — — L —— — — -

HOT WINDSHIELD
WASHER FLUID!!

The ONE
and ONLY
LI’'L
HOTSHOT!

$19.95

NJ Aes. add
H% sales lax

lco and
Snow
Build-up
Wil
Dirrang!

plus $2.00 postane US
300 postage Canada
(U5, Funds Ploasa)

orsend Visa or Master Card number
and exp. date to:

HAPI 200 Nursery Road
Titusville, NJ 08560

Inserted Into the car's heater hose,
this unit heats the washer fluid,
permitting wipers to remove frost
and light snow while driving. Onty
tools needed to install are a knife
and screwdriver.

'- 0O VISA O MASTER CARD -.
® Card # ]

' Exp. Date !
Signature _

l P -

GARDENING?| "Til&"
TILLS KNEE DEEP! ... WEEDS SHALLOW

RUNS SINGLE HANDED ... MAKES SOIL
WEED FREE FAST ... WITHOUT HARD WORK

Weighs 2 Pounds Tdls Deepor Than  ‘Weeds Fasl trom

Coaisgline Powerpd  Ciifer Tillers Do

HOT SOLD IN STORES . .. FREE GARDENING GLIDE
' WRITE TO RALLENTOWN TILLER CO . DEPT P
c'n Allantown Fesd Co . Meim §1 Allentows N.J 0B501

Fid Fush Maileng ol Libersture call Eﬂ] 53“ gm

Ak lor Babty Adlen
.----------.

172

12102 In. Wids

NEW 24" inch
3-Speed

BAND

SAW

30 DAY
FREE TRIAL

Now |[l =R1re, Bar

“’F 2aian. ih =

rnmplrx curves, 4 X H hests, G-in \'r!tn..l! :ul'rn-llt-nll
easy o resaw voluable hardwoods. Ball bearing
congtruction. Esxy Terms, Send for complete facts
today!

Phone Toll I-n.-e 1-R00-R24- TRER Oper. d41

- — -

I Woodmaster, Dept. SP14

1849 Terrace, Kansas Cily, Mo, 64108
 YEE O

| hlease send me he FREE BOOK thal gives full details
| Mame L'k i
i
1

Address _
LE C-ll'y.fSlM!l

Gota Mimt"
Make
_aButton!

NEXT MONTH IN PM

m PM's Forest Ranger—our
project pickup truck.

m Build a TV game stand.

® ‘84 imported car guide.

m Winter Olympics preview.

m Fiero bodywork tricks.

m Plus: Plywood guide, shop
projects to build, how to mark
your tools and more!

BUBSCRIPTION SERAVICL Popular Mechanics Magnzine will,
upas recelpl feom s resder of B compleis pew or renewsl sob-
seriplion arder, undertake fulfllment u:“.hlu order 8o as 1o pro
wide the &rsi y delivery te the Postal Bervice within six to
twwbve weaks. [f for some resssn this cannot be done, you will be
muptlinuhﬂld of the issue dete that will begin your mbscrip-
dnn. with & request for amy forther inedructions you may have
CONCETMINE yoar B, nss sddress all such ordems (o s &t
inr Mechanics, PO Box 1064, Dea Moines. lows G0
bould you have sny problem with yuur subseription, plesss
write Joan Harna, plomer Serviee Dwpartment, Popular
Mechankes PO, Bax 100664, Des Moines, lows 30350, To sssare
qubsisst srviee, phease eneloss pour rllllln.r'llh-l?l when writing
it um or when Im'lﬂmr Four szbscripiion
Renewil orders must be received st least eight weeks prior 1o
wEpiration (o mssure continasd service

N only lakes & “minil 10 enter
the fast and easy fun and prof
Ikabiia world of bufion-maksg
wilh Badge-A-Minl  Thase
2% plastic coated bottons
2 lun bo wear, fun o maks
ared w5y 1o Sedl ol Nes mar-
wels s, conyenhons,
sparting everts, ar any-
whire people compregate
Baupply bumons lof

community ovenls, b ﬂ & e
pchia0l chahs of chsiches —‘L
Bufion pans cost chly peniesg each,
fineshed bufions sel Sar much mane

by §24. 85 gets you slaried wih sserything you reed o
makn butions

Send Wiy bor aur FREE colorul 48 page
catalog PLUS a FREE 34 page bank ull al
bt -makeng deas Irom Badge-A-Minit

A-MInIL Lid. Depl. PMIS

Bax Chvio isoumivial Park, LaSalis. IL 5730
SENWD ME FREE The catalog snd kise ook

| YES. SEND ME the Badge-A-Mnd stadter s for onky 5324 95
plus §1 TS sippng (1L reisdecisy o 51 35 )

Wisa MasiarCard Amerean Erpress

Coril Tt Pl

Eap Dwin Suyraium

Sime io
o iy by ol L

guaraniss

Build a Custom House
at Savings up to 50%

New factpry-made ''kits™ oller you top-notch houses of
every size and typa. including log and dome houses. Ot
have one custom-made fram plans! Get the Com-
e Guide to Factory-Made Houses by A M. Watking
ere is all aboul faciory-made houses and how 1o build
a custom model fast wath no hassles. It also ciles 250
top LS. makers. 154 IHSF many phovins, plans. Money-
back guaraniee Onhy
Send 50€ for new report: Bullding Your House
The Bullding Institute, P42
855 River Road, Plermont, N.Y. 1096

[ —————————— ———(— —

Popular Mechanics

0. Box 10060, Des Moines, lowa 50350

Please enter WYPM
Y E S my subscriplion to
" POPULAR MECHANICS for:

O] 1 year $11.97
[] 2 years $21.97

Paymentol$—_  isenclosed.
Bill Me

L

Mame |plsass pht)
Addcirgss
Cify State Ip

Your first copy will ba on its way 10 you in six o
bl wisaks, Watch for it]
A publicaton of the Hearst Corporation
Charge orders subject to publsher's acceptance

(Above prices apply an U5, & Pousessions only. Canadian
and forgign prices upon reguest. )

CHANGING ADDRESS?

H you'ra planning to move, please kel us know at
least sight weeks befora changing your address.
Attach current address label and fill in your nama
and your now address, This will sarve to insure
prompd service on your subscripton.

Send pid label with youl name
whil e Bddness tec

POPULAR MECHANICS
0. Box 10064, Des Meines, lows 50350
o call toll-fres: BO0-247-5470
State of lowa residents call: B00-532-1272

(Plgasa pant)
NEW ADDRESS

CITY STATE ZIP CODE

POPULAR MECHANICS « FEEBRUARY 1984



Business
For UNDER S$3,500

With A GULF EASTERN MF-69, 4-Ton ELECTRIC WRECKER —
Complete And Ready To Install
On Your %-Ton Pick-Up Truck

Own Your Own Towing

Convert Your Pick-Up
Into A Profitable Business

Hundreds are in use dally and earning thousands of
dollars. Start your own towing business or substantially
increase your firm's eaming capabilities if you own:

* - Service Station * (Garage
* Body Shop = (Car Rental
* Car Dealership * Towing Company

One Full-Year Warranty!
Comes Complete,
Ready For Immediate Use!

" ; Look What You Get!
SAVE S200°° Standard Features — Model MF-69 Electric Wrecker/6’
Extendible Boom.
Introductory Offer $20000
ryﬂrdcr l?uw ﬁnmﬁ PIOES * Painted, pre-wired and complete in every detail with

top of the line equipment for unequaled value

5200 FREIGHT ALLOWANCE * Four-bulb, stainless steel, heavy-duty revolving
beacon

Gull Eastern Manufacturing Co., 5000 Gandy Bled., Tampa. Fla, 33811
Please ship ____ Gull Eastern wreckers complete (or 53.485.00 each. less

B200.00 each = 63.295.00 cach. | will pay the shipping charge 10 the
driver upon delivery, Allow 4-5 weeks for delivery. Add 2.5 weeks extra if
paying by check. Sarry, no C.O.D. orders.

Charge My: [ MasterCharge (1 viSA [ American Express Card

Flease Print Clearly

|
|
|
[ Money Order or Check Enclosed I
|
|
|

* Adjustable work light, cluster lights, stop & turn

Indicators

* Mast mounted light controls

Self-locking winch to raise and lower boom
Quality tow sling

Name * Two 10’ galvanized chains with J-hooks, T-hooks
:""“’H and grab hooks

1
e % * Four-ton heavy duty commercial electric winch
Phone |1 — * 75' x %" stainless power winch cable with hook
Sign Here * Mast mounted heavy duty on/off switch
NOTE! If you live in & rural area and do not have & strect addresa, please % Remobe coritrol handle with 18* cable

d 1o bown address o truck terminal, or call
7-D668 — Florida: 1-800-282-6978 — Tampa:

have wrecker shi

Toll-Free: 1-800-

IB13) BTO-18%50,
L... O Please send info. on MF-&5.

r
|
|
I
{ Account No. E:l:p Date
I
|
|
|
|
I
|
|

Finger-tip controls
Mounting kit plus installation instructions

With Gulf Eastern Quality Craftsmanship
And Engineering Expertise, The MF-89 4-Ton Electric Wrecker
Is Your Answer To BIG Profits.

GOT A GAS PUMP? WANT TO SAVE MONEY?
How About Total Control Of Your Self-Service Island

Dollar Saving Features:

* Highly reliable solid-state electronlcs .
* Compatible with all conventlonal pumps .
or dispensers with manual or power resel .
computers

Simple instaltation with few wires .
No bulky interconnect box needed

Extremely easy Lo operate .
* Units are fleld serviceable

and workmanship

4-Pump Console As Low As S3197° Per Hose

Post-Pay Or §4597° Per Hose Both Pre-Pay
And Post-Pay Plus Pump Modification

State Distributorships Available

Available in 1, Z, 3 or 4 hose models
Large 8/10" L.E.D. display easy to read
Electronic counter will remain accurate
even I fuel prices rise to 10 per gallon
Indbcator lights show at a glance if pump is
authorized or In Lse

One year factory warranty on materials

Gulf Eastern Mfg. Co.
5000 Gandy Blvd. * Tampa. Fla. 33611

Toll-Free: 1-800-237-0668
Florida: 1-800-282-6879
Tampa: (813) 870-1880




SUN CONTROL
FILM

B 5 e paRp
* Prneers in fhe Sur T NSRS Y

NOW! Get 2 _
Real Old /%
Buffalo
Nickels #
ONLY

25¢

Send 25¢ today for these two old Bultalo
Mickels issued belore 1938 (Limit one
sat per family at this price). Plus the
most wondertul price lisis of LLS. coins in
America. along with other coins which
you can examine and return without pur
chase. Cancel service at any time. No
abligation to buy. Adults only. Send
name, address and 25¢ to:

Littieton Coin Company, U«Eﬁ BT 18,
253 Union Street, Lrttleton H 03561

ISUN-X,-

SacH 10 =N 1o BDuther Rims

BE YourR OwN Boss
with a BULLDOZER
of YOUR OWN !

Build it,
Drive it,
B
SAVE!

Build a road or landscape b

your home...Dig a swimming pool or pond.. Clear brush and haul

firewood...Excavate for a patio, basement or solar addition...Do it all yourself and SAVE

with a Magnatrac Bulldozer Kit! Do jobs for others for Extra Cashl Buy Magnatrac Kit

factory-direct & assemble it in 3 weekend! Send now for: Catalog showing Kit construction

and uses — 51.00 or Plans to 'Build a Magnatrac yoursalf’ from local materials — $7.00
Write to: STRUCK-KIT, Dept. PM24, Cedarburg, Wisconsin 53012 _

Bandsawing —
Table sawing —
7/« Disc sanding

. & Shaping

L
E' at a price that's
easy lo swing!

EMCOSTAR-ZOOO

A versatile machine for today's home crafizsman,
The space saving EMCOSTAR-2000 gives flawless preci-
BeOsn, Bnd chaﬂqa-:war from speralinng is as simple as re-
pus-lllnnlnq_ the drive béft fo the proper pulley A

EMCOSTAR-2000 additional capatiiiies include wood- 8
furnang, skt mortising, bell sanding and honzontal bonng,
all per ﬁfmrﬂ with the leval of accuracy you'd sxpect from
lﬂdnllduﬂl s costing muwch mdorne!

A1 EMCO MAIER we've beon designing woodworking squips
rmanl for over 36 years. Wa'ng proud of the mew addslion b our
wondworking family, and wa think you'll be also

Call or write today 1 _ng‘:%z'] -8289

for FREE catalog.
EMCO \o0bwWORKING PRODUCTS DIV
M-‘.@t‘:n Eﬁ Dapt. PM-245 » 2080 Fairwood Avenue

CORPORATION P.O. Box 07824 » Columbus, Ohio 43207

| 74

Supﬁr Magnet Lifts 100 Pnunds

175 Lb. Lift Magnet

With Stainless Stesl Handla
Dhat rrana pirasrhul imgrest s sty | ..

| bt irtn ep 1o 17 ihe.| Msde of & ceesmic
aardwichad hErspas

th Ca., Dot 1002,

NO INVESTMENT! INSTANT INCOME!

Run your own pralvizble ‘shoe store’ business from home i spare or
full time. We give you— FREE—complete Starting Kit that makes
you 5217.00 EITITA each month for just 2 easy orders 8 dey You
leature 350 last-pelling dress, sport, work shoe styles or men snd
women. Alr-cushsoned insales, and 75 ye ars of shoemaking crafiz-
manship! Szes 4-16—widihs AA-EEEE. Draw on 500,000 pair
stock. Eam prizes, bonuses, shoes 1|;|.| youwrsel. Aush pasicard for
youir FREE Staning Kil

o e

r Call Toll Fres

1-500-826-7030, £ 184 S o
kn W1 1-800-472-7003, i
Ext. 184

L-'ll'ﬂl.'xl seleciion of wood
oy patierns S pariss hooks
CATALDNG 51

e B34

Lake Fopes) RHd
' 95730

§ Tahow City, A

HYDRO-RAT ll Hﬂﬂl'l'
Speed 25 MPH, using stock B .
Stratan of Taowmash EI'IQ-IM
Simpie construction, using common
buiiding materials. Mo welfing, no fi-
bergiass

Info. boakiel ™1, re-

plans.
AOCKY MOUNTAIN AIRBOATS-P.0. Box 110-A, Margan, Lah, BA050

Sound Activated Switch jj_
Supius Basgeial Turne on lights, bels, t‘ ﬁ-\-\'"‘\-.._
hoing, yireng, plaTTH, MCOMNE, winsless - 1 >
miua, wic, Operses by voics, wehins, ne f‘ 5

dvy faered Brom BCROSS oo, [THENT nr . jf

fum & précticsl uses Gresn dor ox -
pErmEnTEtE, Alesinonic bugs, ek o

Eiurds. Mot & ki, Compiately sssemimad, TR

winesd. InCiudes senotew pwibch whch  INETructigny

THCH RS B0NG S0, andistanred relyy oot & Badlch, St mise

Papiran 3 oo 6 volis. 27221047, Send 33,80 sa. 2 for $3.98. 3 e
£5.50_Add $1.00 heaaun :
0. Becd . - Srwith Co,, Dapt. 102, 35075

MAKE CLOCKS EASILY!

With Battery Quartz Movements

LOW WHOLESALE PRICES!

Movemaents, Dials, Hands, Accessories

50 PAGE CATALDG $1.00
Cas-[Ker Co.

Box 2347-L Cinti, Oh. 45201

Ha#w's Lhe Aewst b il pol” The blids @
Fita g Fsbmmivet's Knta whr&-ﬂ: for filleting. Cots clossly along

‘backbomne . reducing wiste and givi

you chean., mnal i]ﬂllm Festurs & 61
j— ainloe @eel Rershaw blode, conteared
ip, Aot handle =nd  water-proof
th. Ha bas & wellow buttemp, so

you cam spod 1t sasily in the water

Hl'-llul".l Fishermen's Enile [ ILE LY

G&L
110 Park Ad. M. 103 Dahawa BI!'IIHLI.I—H..‘!

B0 CORPARCT 8
F Wi

g
1 7

TLIRRING RIS
DRILING, THELALHNDG
BORING, CHWIDING

LATHES ¥ T 45"
WUILLS, DRILL PRESSES
CRINDERS, . . LATHE
CATALCE: §1.00 Preciuion
Teirks, ImCh oF M.
Aburmminiem, Brass, Sesl

- all shapss. Small Serews,
tagrs, dirills, Saws, Codlets

TOOL CATALOH 81,00

MJ.I. TOOLS 0.
1000 Bairma Road

0

POPULAR MECHANICS * FEERUARY 1984




IS YOUR ENGLISH
HoLDING You Back? | | TILLER USERS...

SUPER BARGAIN SPECIALS!

DMRGT SAvTEL VARIABLE SPEED i i
BLARD MW Tﬂl‘lu!ﬂﬁﬂ] o | hove helped thousands of men and Can ‘y’ﬂl..tr ma‘:h‘ne
\ women 1 cramane ihe harciess s poor: | | doiall 6Fthis?
ey AC Blowers English and 1o becoma effective speakers,
o L —— mew C.1. Mathod you can stop making mes. | | Mandle with just ONE HAND,
| Ust with tabor collacters, wood 1hpves. fre: takes, build up your vocabulsry, speed up # EVEMLY break, turn & till sail.
place, cood ehectronic geer. Spmed contral furnished. et ralding, develop writing Skill, learn the “secrets’’ of con- R :
SRRt RS e yarsation. T orky 18 minsles 8 day in your own homs + Shred vegetation without tangling.
2307 i, 381 12" whl, T-102" 0 31707 5 Cosis litthel Send coupon or write today for froe bookied. Leave NO WHEELMARKS or FOOTPRINTS.
3 A Propuid-Camtimental 1.4, sls 50 Don Balander, Caseer Institute, Dept. L10-024, x
. ;1:;__;:.: 1:?9-3:. 11151':;4: 1:?1|: . 1500 Cardinal Drive, Litcle Falls, N.J. 07424, The TROY-BILT® ROTO TILLER-POWER COM.
::”2 .'r'“;h ’l#'-'L“ s, szz Eu Please mail me your FREE booklet on BWd ET!ELI-S]'I F‘ISIEH can dU‘ 31! “'IIS and I!I'LIIII! Thﬂl 5 Wh"
N serious gardeners consider it the
Send $1.00 For 124-Page Name : finest tiller available. See for

yourself! For complete details,
‘0FF-SEASDN” SAVINGS, and
FREE 26 -page booklet clip this

o BUILD &ws POWER TOOLS N and mail 10

METAL PARTS KITS AT LOW T G 5
FACTORY DISCOUNT PRICES FOR: - TROY-BILT® Tillers
@ 121N BAND Skw _ : 102nd St. &
o 10.IN. TILT/ARBOR SaW ' ; | gl inth Ave.,

& COMB. DRILL PRESS-
Il §-IN. TILT TABLE SAW
SANDE

Equipment Catalog s J | Addees
—— Ciry Stare Zip
Ph. (402) 474-4366 ..

SURPLUS CENTER
Dept. PM-024 Lincoln, NE 68501

EE-EEEEEE, SIZES 5-13

Extra widih for men who nesd if,
m pxcellpnd vanety, stylimg =~ _ =

Full- :jsn B0 D NGRS Sdd
A CLO kor

and quaity. Available b
thaough our i
KITS FROM FRaL.
;iiEfucrﬂAwﬁ 0 TO Sk v TROY-MILT® Aala Tiler Pewes Compalery
i Podlumsd in Workdesch PFopsier Science, Wechasa llustraied: Ma machis I ‘n‘;_'g;ul"!ln Ave. Teoy, MY, 12780
=g, "0 weiding Gtep-byaiep plera, pAoios, tillacee peitems shoe X I
HITCHCOCK SHOES, INC. sow  S.Yes Oussanter Send B5 aach pin §1 e postage, sateg m:::ﬂ:;::l::ﬂlizm m"“:ﬂglwﬂ.ﬁr:
ham ol plarny warsed, Cats mriuged, Or, wead §1 ter Calaing!
Dept: A, . Hlng MA 02043 uulltmm.. - :: -1 IJH"Iﬂ-Ir Fiwr rr. Charies. W0, B339 eftect o @ Bmiled bme I
|Please Print Clearkyh oy
‘ BUILD YOUR OWN —— A FAMILY TRADITION SINCE 1916 —— I bame £ ‘
; UEMPEL CHIME 8
ROCKET MOTORS! » samuss :
Cur Exparience... I ; @
I * 'm Pﬂuuﬂﬂ TH'H"ETE Your Crnfumnmhap Cily .?
* FIFTY CENTS EACH Build the Finest | Stale - _u]
* BUILD A DOZEN IN AN EVENING! * Bave 50% on easy o
assamble Red-i-Kual
II WARI DAL ¥ i s R TOU CAA Grandfather Clock Kits
BLK] TTRSLF o ik you 1 Bl il i Pl * 34" cherry, oak or walnut

* 1" beveled glass included

* Handcralted by grandiathers

* Tubular bell movemenis

* O start lrom scraleh 3 plans
{or §5.00

Write lor Fres Literoture

Send 5200 o
PM 3. THE TELEFLITE CORPORATION,
VT2 Kiiching BL. Sennymesd, Calil S7388

o TAUCKS "W° PLANES or Ca

® BOATS ‘N TRAINS 1-B00-328-6445

= JUMP "N’ WIGGLE TOYS Between Bam. &4 pm
- by KUEMPEL CHIME Clockworks

PLAN WITH JAN/FER ORDER Degt. 515, 21135 Mi Blvd |

E'II:'I'II-IDI' MN 55331

ILLUSTRATED CATALDG 51.50 (U5

DUTCHMAN'S SAWMILL DEPT.M
P.0.BOX 5381- PHOENIX. AZ B5010 SMALL PRECISION LATHES
or Plas

For Melal
At Last & New Amazingly Simple 5-:: Your Daalar —-U|'|In|..lt 371259
GAS TURBINE 5°-TTe5—Aehmnd Guaranisad
JET ENGINE Jor SREE Ostslog. Oviar Froms

Fully illustrated. Features quality apparel and
{#_Hung:gmm footwear for men and women; fishing, hiking,

Bulld fram &

w i b w[. N TR | o

Il|r|I -r ll'rﬂ-

“Srroaming, Demas 20 H.P. idakl pralect fer S AP0 Bz 0TBe8 camping. cycling and canoeing gear.
IS o S S || Wt ity ||| ForZ st L b e i g
SAVOY SEIENTIIE sy T "5 "haoe RuEzsdIoctwer and loing ofacive oo

MN’I‘ “)UR m . use, as well a5 attractively styled weakend wear.
iy et g Many items of our own manufacture. All fully

R""“ RE APPLIANCES e '

Fﬂﬂ COHURT; sy M| vy, prayer cards: fags

When you alip into a gen- f s &ns:mw T » Slﬂd FREE Sm c‘tllﬂl

\"‘1'""' = z 1 W Pty Sarpthung ditect

= frawm fRcicey Eaky ingbnictons
Alzn rassed prcding s engraving
Have homi Bhop 884810 iNcama

uine HROGKS Appliance
you can enpy heavenly
comfort might and day at
work or at play! Thirteen
[mnctory - never sobd in stores - beware of imitations. Kelsey Prasses. Degl BABB, Mariden CT 06450

Address

{hlll}' ';u‘lﬂ hlhl:-ll;l“l“r mmwhb:mk:‘:ﬂ- Enclose $1.00 for our catakog C‘t!’

unnecensary operationa for reducible rupturel. Send Name State Zip

for our FREE illustrated booklet with no obligation P L. L. Bean, In.

BROOKS APPLIANCE COMPANY (Medicare : )

Dept. £21, Marshall, Mich. 48068 Pays Bkl City, Stale Zip 301 Alder St., Freeport, ME 04033
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/" 2nd MOST IMPORTANT )
TOOL FOR EVERY
WOODWORKING SHOP

VERSATILE

WEH

MOLDER-
PLANER

Almost as basic 1 ==
Qs your saw . ..

maolds, planes,
rabbets.

From $430
= Master Charge

FREE BROCHURE

= VISA

WILLIAMS & HUSSEY MACHINE CO.

Dept. 17, Miltard, N. H. 03055
(603) 673-3446

Attention All Wood Stove Owners!
THE REVOLUTIONARY NEW

BAJAC DRAFT CONTROL

* Auwlomatically controls temperature to
elizminale Aot or cold spots

w0 Crets fued costs drastically
* Makes winter living more cormjforiable,

healthy, ronvewien!, enjovabls, and safe
* Installs easily
 Cruaranfeed $1 1995

for one full vear plias 34 shiipping & handling

30 DAY MONEY BACK GUARANTEE
Make maney arders pavable io: Le Bow Prod,
F.(). Box 5026 - Bloomington, IN 47402
Alboiw 46 weeks for delivery
Indiana residenes add 5% sales was
Foi morne information, wad 31 for brockure

Geodesic Home
Kits.

Affordable. Highly Efficient
Ready to Assemble.

A Monterey Dome is the home for all seasons
and all climates. A home that is easy to afford and
simple to bulld. Save up 1o 60% on building costs
and up to 50% on utilitees

Engineered in kit form for the novice, first time
builder, R 1o assemble with all parts precut,
predrilled, coded and lightweight

Avallable in sizes from under 700 to over 3500
sguare feet with unlimited Aoor plan ideas Prices
start at $3995

Call or write today for Monterey Domes 100

E;ﬁ tﬂmg# & Flans Book of affordable

cai 800-321-2244
TollFree  [inCalifornia call B00-334-4458)

71 ¥es, | want 19 begin my Monterey Domes experience

1984 GOVERNMENT

SURPLUS DIRECTORY

¢ ON THE DOLLAR

\ oneyback Guaranise
| sEEPs. CARS s low as $30. B0ATS HELICOPTERS
I TYPEWRITERS TRUCKS You can i buy 5,000,000 sems
from ihe U 5 Gowdroment This manual $hows you bow 1o ind
these Dargaes o poul srea 3 TREMENDOUS SAVINGS Some
aciud prces CARS 530 PCKUPS $40 SHATS 22¢ =0
POWER BINOCULARS 53, ang MORE )
THIS NEW 1584 up-1o-date dirsciony inciutes 2 Bioters
List Appbcahon amd bsing of Defense Saies Oices Dwr
BIGGEST MWADST COMPREHENSIVE DIRECTORY Onby 5300
st oul Ths ad and send to SURPLUS, DEPT. AB40
AB20 WISCONSIN AVE. N.W. WASHINGTON, D.C. 20016

BUY FOR AS LITTLE AS |

- BULD YOUR OWN JET HELICOPTER
_EABY TO FLY—INEXPENSIVE TO BUILDI
B = Carries one parson-plus
"= s Znple hand-tool assemily
= Lisas o-coat fusl

PLANS—completely dlusirated: $5.00

The HELICOFTER

incluces Plans for

B piSion - anging - BOTH ABOYE BOOKS
Halicopter (i | §38.00 only §14.00

I Pleale send my 100 page copy of Morterey Domes Cats- I
log & Flans ook, Enclosed is $4.00 AR P.O. Box 16488
1 mbse, pl o me the Mant Deames Basic HELI F e
I lmp;f:l’:'lj:mlmr;r an adidicioeal 48,00 Hame T kr'-’ Baltimore, MO 21217
| name

add

l City/State/ZTip

I' Send To: MONTEREY DOMES

) Dept. AGHE
| tfiain e
L MONTEREY DOMES Riverside, Calif. 92517

~ AMAZING =~

DEVICES ———

PHASER shockwave and invisible FORCE FIELD genera-
fors, LAEEHShmm’ .bugm. clowd writing,
holography and special efects. NUCL jpartiche accel-
eralors and detectors. PLASMA, 10N, HIGH WOLTAGE,
HIGH FREQUENCY TESLA COILS and LIGHTHING gen-
oralors. TRANSMITTERS and CONTROL davices for Se-
curity, telephones, infrusion detection, nature i h
PLUS PLUS INFRASOMICS, ULTRASONICS, ENERGY,
CHEMICAL and PERSOMAL PROTECTION and SAFETY
DEVICES. SEND $1 tor catalog of plans, kits and complat-
od ilema o
INFORMATION UNLIMITED, INC.
P.O. Box 716, Dept. M8
Amherst, N. H. 03031

Full-Size TRADITIONAL

€5 ROCKING
HORSE

i I

mpgit ol child
Spnd kg our

Fel-qipe plan Moo
@ Teudeliintgd Holkdi] Hirig
Eaty B0 Busd - body . isgs and nisad
it Soapsd uing bes Hollkers die
curedd Hr manmym Jolan §nd
deurahle wiely  LUse

——

Plan No. 121 $9.00

e dvilalie Baidwiod
CATALOG o ssembie s pony T
T @if. Jull-simm peod. o (e % MM today'

lumiture plans-$2.00

[emsicg ines wlh FURNITURE DESICNS, Dept P2-24

475 Shermia Ave., Evambon, I GOEI

BUILD YOUR OWN BOAT

dos e Sunsats who Bulld sach year ANMD SAVE 3551 GLEN-L's proven

idd-pnge caialog
"BOATBUILDENG BUPPLIES'' brochure

describes. o 200 desigrs. B 0 55', Sl & powsd basls, basl
traders. boating books, AND MORE! Order calalog now and shic nicend FREE

ﬂ!Ts-rL‘ES'I.nTTE!HS "‘a‘!ﬂ--"------‘--...-"‘--‘

GLEN-L MARINE DESIGNS
@157 Ansecrans. Box TSET, Baitflowsr, CA 91706

e B e P T L N R el L e )
[ 76

GLEN-L

.
. L. MARIME DESIGRS -
® 9157 Aosecrans, Box 7567, Belifiower, CA DOTOS -
® [ GLEN-L oo @ £F 00 (sl 40 Cuaz) OR .
S [ GLEN-L catmiog  54.00 (et M MAIL) :
. [0 "FIBERGLASS BOATEUILDING: AMATEURS" | SE27 55 ppd .
@ [ “BOATEUILDMG WITH PLYWDOD' Esshme o
& [ “IHBOAAD WITTOR INSTALLATIONS " G5 §
® [ HOW 0 FBERGLASS BIATS ESASmE W
® [ CRIGOING SMALL SAILBOATS @5 csoppd @
: ] itk Ti BUILE BOAT TRAILERS" &4 6.50 pod :
W MAME &
: STREET :
L ] [ ]
L ] L [ ]
® STATE Fil .
( FEERRREAE R AR R R RROERRRRN L]

GREAT SAUSAGE RECIPES

227 page ilustrated book explains sausage making
plus home curing and smoking of meat, fowl and
fizsh. Over 100 recipes. Wa now have Low Salt
Free aquipmen! and supply catalog
has more information.
The SAUSAGEMAKER

177-8 Military Road Buflmio, N.Y. 14207

THEN S g, (T o e T i 1] 10 i
| i Rt CHAMBER D FoRg RERL
AMMUNTION! bade o racsited mitsl they oo, e gl
I ;:ﬁg '!:1:.:: Ih’?l*l:eur\il CAN BE Dﬂm!ﬁu-gﬁ.
u Fera 18, Coman $ul SR
e Fmci l:__‘ b ey mflﬂﬁ:ﬂ-ﬂﬂmgn?‘.i:
I FREE TA Tai Onf af fvie 80 S s migdaly
Sl st U5, GERT 65 AUTCHAATRC. coniuiom SR RS
| The COLLECTORS ARMOURY. e P e W
B0 SLATERS LANE, ALECAMDRLL, ¥ TN o | R e ——

BASEMENTT
FLUSHES UP Ta Sewer or

No Digging Up Floars—Installs Easy,
‘Write McPherson, Inc.,

Box 15133  Tampa, Florida
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k Plan

Roll Top D

FULL=SIZE PLAN includes instructions for

Ihulﬁru r tambour roll top with

shalf. Dask 2‘ pull-oit manuscript

boards B 7 drlmru;, two with suspension files.

Full size t late for tambour is included.

Size is 21" x 55" x 48" high. Price is $12.50.
ARMOR PRODUCTS

. P.O.Box 290, Dept. C, Deer Park, NY 11729

WhyRisk
Infection?

Klipette rotating scissars
culs unsightly hair in your
nose and ears cleanly with-
out pulling or nicking. This
precision surgical steel in-
strument is safe, efficient,
gentle and smoath, Wil heip
” you book and feel great.
mrynaq each plus $1.00 postage & handling bee
per unif. Send & check or money order for the total
amount of your order. Act Now! Order Klipette today.
SATISFACTION GUARAMTEED OR FULL REFUND

The Co
24470 Mmulrrfeut Wllpltlupmil 86797

NOVELT
]“ “" SCIENCE GF
Ty

Things You Mewsr Knew Existed

] eml-q-ﬂ-l worid. " Pages af

I-|“ql||, Aorennhasn, hobbie mina, sporn, gadigei. |
scEncs, slactromnice. lwnl-- Vi apthel matnen
waba Hama, sl . magic. prscucsl |
| ARTTE (P VTR The el 10 el
frestin merce THTA. Wrhe ter s FEEE 1
M::q'.l Sand romae. sddves. o & 25 ¢ dei Sl i
Johewen S Co, 102 Aeta 3, Wt Chomeer W 40000 3
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- SAMPLE IMPORT FREE!

And Il tell you exactly how to turn it into big mnnevf
1 9e0ecsssccsoscona®

AHEAD!

How to start your own big profit

HOME IMPORT BUSINESS

'] MY PLAN STARTS YOU FAST...Shows you how to

124,271
weors| Buy Below Wholesale

DISCOVER PROFITS OF IMPORT! My Home Mall
Order Import Business Plan puides your every step . .,
it Is based totally on my personal success. Shows how
to deal direct and cut out costly middlemen. . 40 you
keep all the profits! 1 do the “hard work” for vou

by lrz'ﬂ:-ll.ng the world to find dazeling "Tirst time of-
fered'' new imports. The actual sample [ will send you
Free is typical of my import discoveries. You can pick
amd choose from more than 24,000 products, Deal in
one product or 1000's. Buy below wholesale,

YOU CAN START IMMEDIATELY. | arrange free
membership in exclusive International Traders organi-
zation . . . isstantly puts you in direct contact with
‘-|J|'l|:'l|i|.'ﬁ abroad, | show how 1o operate anywhere,
Apc no barrier. ldeal for spare I:|.||l|': hushand fwife or
retirement business. My report, "How to lmport and
Export’’ tells how to do it. No obligation. No salesman
will call. Certificate brings your free gifit sample import
and everything else FREE CATALOGS!

Coparvms win BIering Siler Myt Kkl Uil i
Sefddn e \ Cwhic Zirconia 54 40 ba o Mamber of b o ons
|:- r-mnu Like Tradeni woe ahin gl fres cats

e
M 15¢

B.L, MELLINGER, F:
| b raptiosnally-fonorwin W
Prasicent, Mellingar
Bewi yeais BOO, parl T
lexs than ST00. Today
wpans ihe witll ey
ing my pereinal ek erience
for FREE REFORT

START WITH 24,221
PRODUCTS!

Many yoe £an buy ons 82 8
i O order in ety Ex
ample. ane 35 MM e with
haot phs gad cardy case £13.00

iy s
alab=. |

Stereo Camatte
Recorder Player
AMFM 527.00

el

Cings ann powsrtul
P om 3%, s ulifety
naiancea

ppd or 12 lor BY 41 ppd, Prica
drops e onby $5B0 in kinger
puEnlies.  Mew  gowsrmment
ruling makes Fouiands of im
pixty brew ol any duty sl Field )
e Yo ol direct oy Inder E|m FHI‘“BSIIIZ

natsoral Teaders way. Gul gut g355 Radio From s ol speciahy  Peerchandise

s Hmtitee Watch Drignt Video Gama B oreer af rock Baliom prce
5 Warshcaas
54,80 Genuine J.AI]E \ Cartridges Balow o o U ;
NECKLACE Whiglesale ::‘;‘:“.‘.‘::::E-""' —
Swiss A 7 i,.r‘
Electric a1 4@’ :‘9‘?{
Razor 53.70
— ONE SAMP IHFDHT EE
Camsmtae 0 "2 Mg B L. Mellinger/The Mellinger Ca
it ot 3ne P Recorder .tué, M 5100 Varial Avn, Dept, KI267 IMPOIET ANT)
e 51145 —— 5 woodland Hills, G B1367.3778 ‘fuur;:-:::h st ape
- bt 5 E : pea to qualidy
FEFISDNAL GUIDANCE! B e e 10 WY Niow Free Sampla I
!“::.;.1:; ";1:::::7.:;-:‘u:;:-:ﬁ-lll:m?l‘tlum:::r: ey |mpart. Everything you wend me is mine part. Because of high
sveds The cowntry., Yeu will be imsed to jhes K 1o keep withoul pbligation. Show me |2F 8t lemdied sup

phy, | hermby agree to
limil my request 1o
one, and one DMLY,
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1000°s mose dazzling products you can buy DIRECT!

2 Way FM Radios Telephones % ame Age__ Free Sample Impart. |
Dliamands Paintings o Fuwe not  previowsiy
Teleseopes Ao Accessores gt — — requested  this  Fres
W ideo Games Computers > fample, | am  ower
Sapohire Aings STarpns City 18 years of age.
Fishing Tackle F ashepn Clothing | vitasl Fare

Cmoer i Cigaiene Lightars

The Malitegar Cno,, 6180 Variel Ave,, Dapt, K7Fs2

FREE amar
TOOL CATALOG

For free newsletier write:

WOODEN TOY PLANS

Umususl sovs imacke eusy, 18 comn:
plete plans in brge lie-fhat book
Camper, Ridung Mower, Mail
Truch lsivivi, Pans drawings, -
mnehsksns, step by steg insaructions

%
y ot
" mwladed

Makes greal gift! Chel with order. Prepasl, Onlv §7.25 each
CLAYT'S PLANE, P.0. Box 1088, Jupiter, FL Fhas- 1038
: HEARING AIDS

SAVE

l\- All-in-the-Ear Aid will hel

ry 30 days before you buy!

No salesman. Free catalog!

RHODES, Dept. 132-S, Brookporl, ILL 62910

ou hear and undersia
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THE IIEAllYWEIGIlT

BUILT FOR THE PROFESSIONAL - PRICED FROM $189

The Heawyweight Is entirely American-made wilh top-quality
S materials and construction. |t's priced for the hobbyist
. Dul lough enough for the professional wood worker
M A 1ZHP motor with four-step pulley provides
- power to spare for lurning, sanding, grinding,

butfing and < gk _ drilling. Accessories

inciide a° complete tool
urning set and
a face plate
and sanding disk
for outboard

furning

12" Wood Lathe
Ground steel ways,

100%: American-made,
Cast iron head & tail stocks.
52 long; 38" between centers.
Sealed ball bearing head stock.

Free brochure on request

WILLIAMS & HUSSEY MACHINE CD
Dept, 51, Milford, NH 03055
Toll-free: 1-B00-258-1380 In NH: 1-673-3446

177



CLASSIFIED
ADVERTISEMENTS

Sophie Gronowicz, Classified Sales Manager

Eathy Cusumano, Classified Service Manager

Rate: $5.70 per word payable in advance each insertion. Minimum insertion ten words.
Bold face capitalized words—351.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.)

The next available issue to place an advertisement in America's No. 1 Classified Section is APRIL. The closing is FEBRUARY 3rd.
Send remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 10018,
Please indicate Heading under which ad is to appoar. As a consumer service and in cooperation with our mall-order advertisers
who usa post office box addresses for their convenience in handling your arder, Popular Mechanics
maintains a register of such mail-order advertisers containing their complets names and street addresses.

Advertisers using P.O. Box number must furnish complete name and street address for our records.

To avoid delay in the publication of your ad, please send descriptive materials with your request.

ER'S MART
UBLICATIONS

Dept. PMEB, 84 Fifth Avenos, Mew York 10011.

RADIATOR AEPAIR MANUAL for Beginners. Excefert
Gadeline; Mechanics, Bodymaen, $5.85, Liech, 3449 Wasco,
Bilings, Montana 58101

MEVER FAILED TO START MY CAR N SUB-ZEROQ

TEMPS Compleis nstructions, $5.00. Cheep Tow, P.O. 734,

Joniks, Okishoma Ta037

RECREATIONAL VEHICLES PARTS &
ACCES.

wmumnmz'mvmmm-mm,
For Every Lafi Right Back-up Light Signal $24.85. Money
Back Guarantes - Trapal, Box 3513, Daly City, CA 04015

WHY be Laf Out? Learn the Exciting Field of Electronics.
Find out how Silicon Chips, Diodes, Resisiors and Capaciiors
Work, Crder HOW TO UNDERSTAND BASIC ELECTRONC
Book and Reckews 8 FREE Electronic K. Send 510,00, How
Ta Company, P.O. Box 2582, Newporl Beach, Californa
B2668-1582. Sabslachon Guaranieed.

OUT-0d-Print Books Found. Send Wants. Booklook, 51
Magle Ave., Warwick, N.Y. 10800

AMATING Powe: Breakthrough! Up 1o 50% increasa’ New
application of proven echnology! Use inoxpensive household
supplies. Easy ingiructions 5500, Misage
Resasrch, 56100 Simte, Boisa, kaho BITID

SUPERCHARGER! Expermantal Design Roguires Mo
Moddications To Engine. Higher Oulput Than Twin Turbos.
Plans $10.00. Autoventures, P 0. Box 200, Western Springs,
Winoes. B0558-0200

GODD NEWS BIBLE: Todey's English Version of the King
Jamea Bible we can af understand, "5 «8'4" Gold Hand-
cover §14.90. Brdges, Box 4413P, Holywood, Fl. 33083

SECRETE OF FANTASTIC GAS MILEAGE! - Dwotails
FREE! - DynaTek B2, 720 Jordan Placa, Rockiond. llknols
61108

PUBLISHERS' OVERSTOCHKE, BARGAIN BOOKS. 2.000
tithes, all subjecis! Free catalog: Hamilion, 88-51 Clapboard,
Danbury, CT. 08810

IMPROVE YOUR MATH SKILLS . . . New Books Show You
How, Frea Details. Silvertell Press, Box 1052, DeRidder,
Louisiana TDE34

HOW TO Make Money Wieh Your Ideas. Informative Repon
Tells You How. $3. Jay's Books & Gifts, Rte. 2 Maple Ad.,
Jobet, IL. 60432

SURVIVE ATOMIC ATTACK! 32-Page Bookie! Gives Easy
Instructions To Prepans You and Your Family. Rush 5398 o:
SURVIVAL, POB 23895 Washington, DLC. 20026-3408

KEEP MFA*S"H ALIVE Over 200 Trivia Chusstions and
Answars. Send $3.00 To: Trivia Co., Box 637, Jopin, MO
BABO2

LEARN THE SECRETS OF BUILDING WEALTH — Ten
Sieps To Financial Independence. Ornder Now. Recaive Free
Gl §3.28. KM Associnies, 5000 5. Quebec. Sufe 660 Dept
PME. Darver, CO BO2AT

MATHEMATICAL insights! 35. Michae! Gilbert, Box 2376,
El Paso, Texas TE252

POPULAR MECHAMICS “PLANS AND IDEAS" CATA-
LOG #1700 — Over 800 ideas on workshop projects, plans
for shop iooks, storage houses, boats, humiture, foys — just
aboul pverything Send $1.00 to: POPULAR MECHANICS
P.0O. BOX 1014, RADIO CITY STA. NEW YORK, M.Y.
1o

ROCKETS. Cabomis Rocketry Cusrerdy, Bos 1242,
Charemont, 81711, 510 yearly, 52 Product Inlo,

AUTOMORBILES

FAEE Waber Injection Plans! Govemmant design.
Admguist, GT2H, Milord, Pennsybivania 18337,

athens!

NEW DIGITAL ELECTRDMIC Auto Theh - Prolscior.
Matihews Exquisse Gifts, 344 Hoa Ave., Scolch Plains, N
Orove

H-MILEAGE, VAPORISE gasolne, Lindl beside Carbure-
tor, FREE Repon®ll ADA, P.O. Box 315-PM, Zion, I, BOOSH

BIG 400 CID Chrysker Gats 67 MPG| Carburetor Plans.
Kregss, RZPM. Bowling Green, MO. 63334

VYOLKSWAGEN OWHMER SAVE MOMEY. JUST RE-
LEASEDI! “How o baby your Violkswagen Bug or Gha™ ©
Educational Program in Beta or VHS 5§59 95 plus 5% tax. MC,
VISA phone 904-253-2545 Save Handing Send Cashier
Check, MO to; JBH Distibuiors, Box 8237, Daytona Beach,
Florida 32020

SAVE Gasoling! Withaut Spending Money™ Send $1.00 ..
Brown, Box 7177, Séver Springs MD. 20007

MIDGET CARS

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

FREE Hondas. Mol 51.DWSASE. Govemmen Surplus,
152, Emmail, idaho B3617

GO KARTS, Miniikes, ATV's, And Kits, Parts, Engines,
Lowast Pnces. 56 Page Catalog $2.00 Relundable, Han
World, Dopt ©, 1488 Mentor Ave., Painesville, Ohio 44077

AVIATION, HANG GLIDING

GYROCOPTER 3-View Drawings $10.00. Aircraft Supples,
7932 Ontano Strest. Omaha, 68124,

HOBEY HELICOPTER. “Choppy” Sangle-Seat
Halicopter, Sempiified Construction—Motorcycla Engine. Bro-
chure $3.00. Polynova, Bax B7T0M, S Alemi, Dusbec, Canada
JOL 20

DESIGN Build Airplanes. Hang Gilders,
tons. Brochure 20, MoCoy
Angeles, CA 0061

Simplhed Publica-
Alrcraft, 12620 5. Figueroa, Los

THE NEIGHBORHOOD BOYS AND THE MRAPLANE. For
thes annotabed trus-ever ustrated poem send 52 To: SM and
PR, P.O. Box 13528, Aflania, GA 300324,

WRIGHT BROS. U5, PATENT DOCUMENT Avadable in
Aurtrantic Picional T-shet and Framed Prints. Send $1.00 lor
inla, 1o: Vintage Bul, Dept. 500, P.O. Bax 15470, Bafimans,
WD, 21220,

SPACE & ASTRONAUTS

ANTIGRAVITY Propulsion Devical! Free Brochure, RDA,
Box BTIMNM, Concord, NC 28025

1929 Ford Pichup "4 Scala, 59500 Less Enging, Informa-
ton And Plans S200. Schmeider, ML 7. Box 138
HarrisonBburg, VA 22801

AUTO SUPPLIES & EQUIPMENT

HYDRAULIC JACK Repair Mamuals and Kits. Catalog
52.00. Hydraulic Jack Inc., F.O, Box 18, Accord, NY 12404

OFFICIAL Space-Shuftie Paiches, Caps, T-Shirts, Write:
Shutte’, P.O. Box 5108, Tituswille, Flonda, 32780,

HOVERCRAFT

BOOMEAANGS—INCREDIBLE RETURAMNS! You can do
I UMIQUE gaft, exciting sport, Order your FREE catalog now!
BoomarangMan, 306 Park. Monroe, LA 71201

300 WATT sémine POWER BOOSTER, 7 band agualizes,
10 LED channél indicator, fonlraar iader. Fantastses Sound
Enhancar!ll $49.95. 300 WATT 5 way 6 =0" SPEAKERS
4 phms, 50 oz. magnel, griles, wires, hardwarn. §$39.95
PR Satisfaction guaranteed. EVL, 431 Bamisier, Dover,
Dedavware 15801

SAVE GASOLINE! Bypass pollution devices - - easily,
reversdbly! Posco (GB-2), LaGrangevillo, WY 12540

ALTERNATOR Genorator Febuilding Book, Price:
Hedelund Enginearng, Box 28024, Las Vegas, NV, 85128,

AERO-CAR Amazing Hovercraft buill easily with omdinary
tools. Lawnmower engine powar, Carries one man plus. How-
ors, flies forward, backward, Sidewiys oves land/snow. waler,

construction plans and brochure.  $0085.
Amrg-Projects, Box 5118PM, Cinton, Mew Jorsay ORS0D.

HOVERCAAFT Plan Al Sizes. Catalog $1.00. Unecorsal
Havercrall, Box 281, Cordova, llinois 81242

FACTUAL REPOATS— Build Your Cwn High-Misage
Carburstor!” Backyard Alcohol Fusl— 10¢ Gallen.” “Stog Od
Buming—Oldor Caras™ AN Three—3%1.00. Resesarch, Box
184-PH, Antioch, Tennessss J7013-0184

HIGH Milsage Carburetors, Free Detaits, Box 85, Draper,
Lah BA020-0589
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PARTS: Army Jeep and truck parts. Spae Pams &
Equipmant Co., PO Box 751, Lesingion, Kenbucky
40501-0754

STAINLESS STEEL DOES NOT RUST! Availnble Now.
T304, 18-Gauge. All Waided MuMisrs, Mandrei-Bant Pipes
Froa-Flow Design For PERFORMAMNCE and ECOMOMY.
Buyift To Les. BORLA INDUSTRIES, 2638 Sacddle Ave., Depl.
PR, Ownard, CA B3030. (BOS) D83-7300.

CB'S. RADIO & HAM EQUIPMENT

CB RADIO Books, Ka&s, Modilications, Catalog §1.00
Ratundabls. APS, POB 263, Newpon, A1 02840

POLICE Scanners. Bagrcal, Asgency. HPA, Box 18224,
Danvar, CO. BO218.

CB MODIFICATIONS, Conversions, Books, Plans, Kis
Catalog 52. CBCI, Bax 315008, Phoenix, AZ BS048



COMPUTERS & SOFTWARE

A8 computer USE380.00 and hundreds Apple
softwares. Dofads USS1.00. Relianl, PO Box
Sheungwan, Honglong.

33810,

BOAT KITS - 27 traferaie models - POWER and SAIL -
8'-30°. Molded fbarglass hulis and decks come factory
assambled - you nstall factory supplad infevior, Save hatl lac-
flony-buill cosl, Mo experience requined. 48-page catalog -
$1.00, Luger, Dept BC-84, 1800 Wesl Highway 13,
Burmngvilie, Minnesata 53337, §12-850-3000

THIRAA pwners. Send for Iree calaiog of new and exciing,
low cosl software. Dymambc, Box 600, Hicsswilla, MY,
11801

VIE20, CB4 users now have a greal newslebier! Sand 51 for
sarmple e, ZOME, Box 7033, Ann Arbor, M 48107

TRS-80 COMPUTER DISCOUNTS. Lowes! prices ary-
whare, Free price lisL Fado Shack, 1758 N, Delsea Dr.
Vinoland, M 08380, BOD-257-D426.

AMATEUR BOATBUILDERS! Busiding a Boat? Consider-
ing it? Send ke FREE Brochure: INTERMNATIOMAL
ASSOCIATION OF AMATEUR BOATBUILDEAS, Dept
P, P.O. Box 1855, Aockalke, MO 20850

COMPREHEMSIVE Foam Fibanglass boat building marnual
includes plans for 12% fpof, 48 pound skiff. $30, ‘Walters
Press. AT 1, Box 10008, Eloy, AZ A523

PONTOOM and Houseboat Kits from §1,804.00. Informa-
tion $1.00. 1-B00-522-1500 Ext. 6042. Watercrafl, Box 8028,
Coiumbia, TH 38401

FINALLY! TAXES MADE EASY! Even Prnis On Federal
Désies. Just Answer Ouestions! Free |mlormabon-SASE.
Mapleton Industnes, P.O. Box 400-F, Nebo, N.C. 28781

NOW . . . A Irim and & ki that s virtually &l cutboarnd
motors. both lodeign and domestic. Simple mataflation, nom-
smctric allows irirung &l all speeds from e drivers saal Doke
TrmeM-Tilt WS, Write: Dole Fluid Power Products, Baox
1BETPM. Hutehimson, Karsas 67501, Call (316) B683-8361.

4" METAL Cutirg Lathe $87.25 Taip. 15048 Procior,
Indusiry, CA §1746

STEEL, Brazs, Aluminum. Catalog: 51,00, MEM, 3719
Framonl, Checago, IL 80613

BANDSAW BLADES, Any sae, Powsr Tools & Shop
Toois. Free Werature, King Saw, 8541 Tidewater Drive,
Morolk, Vinginia 23500,

BOLTS, SCREWS, TOOLS, WHOLESALE, DIRECT.
Guaranteed, Catalog §1.00 [Aelndable). Camelot, Dept, 44,
Bom §5, Brisiol, Wisconain 53104

LUMBER PLANING MILL Detaied Working Flans §10.00.
Roben Mikstas, 2632 Holly Lana, Manefta, Georgia 30062

1400 Catalogs Listed and Described. Scurces for Every-
thing Imaginable. $4.00. Masteriog. Box 879-B, Fairdax, CA
24530,

BRASS, Steei. Aluminum. Stainiess, Acnde, Nylon, Tallon.
Mo minimum. Catalog $1.00 (Refundable). METALS, Bax
112304, Clayton, MO 63105

MAKE MOMEY Wih Youw Microcompubter Free Details.
Wooddell, Box 243F, Clatha, Kensas 58061

STEREO, CASSETTE TAPES, ETC.

THOUSANDS OF OLIMES] Hard-to-find 45rpm il records
froim the Bet 40 yoars ncluding pop, Sourry. rock, and soul.
Sand $2.00 for catalog to: Amencen P, P.O. Box 56455
Dept. PA, Lo Angeles, CA. 30068

OLDWES - Barpains, Fresbiss, PRevolutionary Recond Ser-
vices. Selectable Collectibies, £26 Hanover, Marine Fery,
OH 43835,

TV & VIDEOQ EQUIPMENT
MOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORIZATION.

VIDED MOVIES. VHS-Baeta-Disc. Catalog 51.00. Tower,
Dhankirk, MD ZOT54-0213

SATELLITE TELEVISION ANTENNAS compiate delailed
plans for home construction by anyone 55.00. Jansen
Elscironica, P.0. Box 1686, Dundes. Ore. 87115

SATELLITE Systems, Buid, Save, Delaills Send Stamps,
Maten Elscironics, Box 31688, Cadilac, M1, 45801

PAY TWikmateur TV RECEIWERS. Wholeaals Io pubbe.
LOWEST DEALER PRICES! Free Brochure! Send large
SASE w: Jark, 532 West Doran, Suite #1068, Giendale, CA
8203, 212956-5838.

BOATS, OUTBOARDS, TRAILERS, &
KITS

BOATKITS - PLANS - PATTERNS - FRAMEPACS -
LARGEST CATALOG - 300 Designe B' /B0 - Plywaod - Fibar-
(KAYAKS CANOES - Lasge Snlsction - Phywood - Fiberghass)
- SAILBOATS - Daysailors - Trailersaders - Muhihulls - FIBER-
GLASS MATERIALS - Clolh - Resing - Foam - CATALDG
£2.00 - “Includes FREE Materals Brochure - Eguipment - Rig-
m (Book "AMATEUR BOATBUILDNNG ™ - Fibanglass

- Plywood - WoodEpoxy - $56.00). CLARKCRAFT, 16F
Agualane, Tonawanda, WY 14150

EVINRUDEMERCURY 1983 Bargains . . . af sizes . . .
Seott MeCulloch parts . . . §2. handling . . . Elecira Marine, 810
Marrick Road, Lynbrook, Mew York 11583

FIBERGLASS - RESINS - Foams - cioth - spoxies - mat -
gic. Factory peices - CATALDGUE $1.00 - (Book “COM-
PLETE FIBERGLASSIMG” 356000 - Cladccraft, 16-FI
Aqualane. Tonewanda, NY 14150

BOAT PLANS - FRAME KITS - P'!.TI‘M mrnd!l)l

Supplies
our “Poxy-Shisld"" Poxy-Grip” wood epoay boatoul yE-
tom - Manual = 5200 GLEN-L MARIME, 8152 Aosacrans,
Baowt THEMP, Ballflowar, CA S0T06,

BOATEUILDER'S PLAMS, PaRems - Kayaks, Canoes,
Sailboats. Pirogues, Fishing Boats, Duckboats, 40 modils.
Catsiog 26¢. Ouldoor Sports, Box 8710, Brentwood, TN
aroET

SLIDING SEAT ROWING RIG plans. Build Trom indapen:
sive malemals. Use in canoes, skifs, shefls $10. Owen Ceeil,
Box 584_ Manistes, M| 49660,

CAMPING EQUIPMENT & TENTS

FREE Catalog- Camping, Scouting, Hunting, Backpacking
Equipmenl. Wrte: Canyon, Box 304440, Tucson, Asizona
B5751

ATHLETIC EQUIPMENT AND BODY |
BUILDING COURSES

BIGGER, Maore Powerful Muscles - lastert Free Booklet!
Unrearsal, Box B584A, Detroit. Mechigan 48240

KLUMNG-FU Frea Lessons, Send $1.00 for Postage. Mcliza,
Box 17585, Depl. PMB4B, Honohulu, Hawas 36806

BANDSAW BLADES any size SBAVE 20/30% EUROPEAN
Wood and Metal Worang Machinery. Free nformation.
Sulfolk Machinery, Suite B, 18 Shone Road, Palchogue. NY
112

CANADA WIDE SHARPEMING SERVICE FOR CARBIDE
TIPPED SAWS [(6-147). 25¢ per looth PLUS 7% sales tax
PLUS redum postage. Tooth replacement $2.50 per iooih.
Enclose cormect amound by money ceder with biade o: Pro
Sharpeneng Serice, 2378 Fifth Line Wesl, Mississauga, Ont.
L5K 1%v1.

BELSAW SHARP-ALL OWNERS - Sive 1o 30% on name-
brard wheals, files, befts, parts. Fres citalog. iImmediate ship-
mant. Woodmasier, Depd. H23, 2840 Terrece, Karsas Cily,
A0 B4 108. [BO0) B21-6651.

ENERGY SAVING

BODYBUILDING Equipment Caalog $2.00. Decathlon,
1044 Wesl 7ih Street, 51, Paul, Minn, 55102

BUILDST-YOURSELF plans for BODY FITHESS equip-
ment. PLANS [ Tor constructon using COMBMON
HAND TOOLS, EXERCISE at your OWHN CONVEMIENCE, in
the privacy of your home. For complete sel of plans send
OMLY 519.58 to: TAF Enterprise Inc., P.O. Bax 483, Palos
Hisights, IL. 60453

ATHLETES! NEW METHOD! AVERAGE TO CHAMPION
M WEEKS! Wrile: KAPS, Box 27284, Vanoouver, WA,
OBESE-2T28

GUNS. DECOYS, HUNTING

AEAL ENERGY LITE BULB SAVER Oniy 53.00 Free iter-
atws, Opporiunifies Unhmited, Box 8780, Caguss, PR
E2E

GENERATE ELECTRICITY! Unmadifed induction (Wash-
er Type) Motor. Reverse Metar. Smplal Lagall instruchons
£1.88. EPS, Box 3572, Shawnes Mission, K5 66200-0572

GET 25% To 40% More Heat From Your Present Haaling
Systern. Dintails 53,000 Mar Jacklin, 3571 Sherwood Ave.
Misgara Fals Y. 14301

INSULATING WINDOW BLANKETS, Easily Made, Com-
plete Instructions $5.00. Design, 2419 East Fourh, Duluth,
MN 55812

CHEAP HEAT FROM ¥ OUR ATTIC. nexponsive, dapand-
able system. Plana $10.00. Shellabarger, 1110 McMichol
Lana, Chattanooga, TH. 37421

BATTERIES, ALTERNATORS

BATTERY AEPAIR, simple, economical way for you b
EAFN EXTRA CASH. BATTERY REPAIR, R 2, Marathan,
W1, 54448

ELECTRIC POWER PLANTS 12-Page llustrated Catalog,
$1.00, The Tool Cnb, Box 1303PM, Haylork, CA. B6041

SENTHRY generaions wih'without engire big discounts. JJ
Emterprises. Box 683, Oshkosh, Wisconsin 54802

BATTERY REBUILDING SCHOOL

BATTERY Rebuiding Tools. Instructions $32€ 00 Manus
$65.00. Traming Availnbio, Sun Batery, 10415 08, Sebring,
Flonda 33870

ENGINES, MOTORS

SOLAR & ALTERNATE ENERGY

SOLAR REMODELING in your horme. Desigrs and instruc-
wong for tan do-it-yoursell solar projects. Send $8.50 To: Sun
Galary, 11789 Sherry Avenue, Virginsa Beach, VA, 234584

FREE ELECTRICITY, HEAT, FOOD. SIMPLE WOOD
STOVE STEAM SYSTEM. PLANS 515 COLLINSON
ENMGINEERING, GERMANSEN LANDING. BRITISH
COLUMBIA YoJ 1TD

SOLAR AND ENERGY SAVING PRODUCTS CATALOG!
MATERIALS; Components; Completa System. B0 pages. 18
Sactions. Our 106 year! Order from one expent source—Ihe
couniry s largest anergy saving mail order house! Call us &t
G03-668-8186 or send 51.00 ppd. SOLAR COMPONENTS
CORPORATION, Dept. M. P.O. Box 237, Manchester, NH
03105

MEW Engines For Mowes, TILLERS, ETC | . . Faniastc
Sawings" Ilustrated Catalog - 52.00. (Retundable First Order.)
Discownd Engines, Box 166PM, Ashiand, MO 85010,

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machinea with Walking Feet, com-

direcd. (Master Charge-Visa). Datho Mig.,
12110, Lubibock, Texas TO452— Prone: (HOE) T44-8774

MACHINERY, TOOLS & SUPPLIES

HEATING, FUEL SAVERS

NECA Cast Iron Add-pn Bollers, Frea Litersiuns, WDM
Haating, Box 891, Winaled, CT DS008

HOME CRAFTSMAN

RESTORE SANDING BELTS, discs, drums, shoets with
Granh=d Sanding Insurance abrasive claaner. Brochure 3.
Graniund Enginearing, Ware, MA 01082,

OVER 75 PATTERANS! Enjoy Making Profitable Wooden
Gifts, Toys, Household Accessones. PLUS “Shop Sacreta”
Cinly $5.00. Accents (P-24}, Box 262, Danvers, MA 01923,

SMALL FOUNDRY Furmnaces, Supplies. Free Beralure.
Pyramid Products, 3738 South Tth Aventes, Phosnix, Aripona
85041

STEEL. Aluminum, Brass—Shest. Bar, Shop Supplies,
Plans, Wris: CEI|, AR, Box 183, Camesan, L 81423

SILVD Hardware, 188 Page Hand & Power Tool Calalog
$1.00, Dapl. PM-4-2, 2205 Richmond 5t, Philadedphia, PA
1S

¥OU CAN BUILD Fumiture, Toys, Accessories and Shop
Eguipmani. Fiwe Froe Plans with lllusiraied Catalog 700
Hems. Send $1.00 for Details. Mayco Sales, Box 2031PM,
Mass, Arizona BS204

(Continued on next page)
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HOME CRAFTSMAN
[Continusd fnom }

TOYMAKING lor Fun, Prolit!! Busirated deas! Patterns,
Supples. Whesls! Inlormaton Frese. Morgan, PO1BOT, 1123
Bardstown, Loupvilie, Mentucky 40204

UWMFIMISHED pctug frame moulkling. Faciory cioseomd,
Sl giscouni. 200 styles_ Wiite: Japs. 126-PF Savanth Morth,
Hoplena, MM 65343

MAKE TOYS- Plans, Kits- Hardwood Whaels, Parts, Dow-
sig- Cafalog $1.00- Cherry Tree Toys, Beimorl, O
#3718

WORLD'S LARGEST CATALOG? Thiea pourds 704
pages, Every Tool, Supply, Machwe Imaginable $5.00.
Fslundabls, McKiligan, PM-284, Johnson City, beaw ork
13780

WOODCRAFT PATTERMS, Windmills, Wishing Wills, Bird
Catalog $1.00. Craters, 11840 US. 27 Monh, Dewi,
Michigan 48820,

CATALOG FULL-SITE FURMITURE PLANS — %200,
Astunded with firsl order, Tradbonal. Eady Amencan, over
170! Furnitwe Desgns. 1425 Sheoman, Dept CP-83,
Evanaton, Ninos 6001

KIENZLE Bafimery Clock Movarments (Duartz) and Sccesso-
s Free prioe list. Morih American, Box T7-A0K, Fox River
Grove, Ilinois 60021

WOODEN PATTERNS- Catilog of over 50 avallatie plans
and buiiding instructions for wood toys, furndure, anfigues,
and more. Send §1.00 (refundable). J.J. Emenpases, P.0. Box
19658, Rochoster, NY 14619

BUILD A SUNDIAL - 24 page ilkesirated booklet §7. Today
Press, Dept. PM, F.O. Box 23, Ransomville, NY 14131,

THE TOYMAKER SUPPLY COMPANY; Giant calalog of

palems, parts, books for making wooden foys; Fres. Depl.
U2, Tahos, CA 85730

BLHLD DOG HOUSES FOR PROFIT. Large Unigue Design
Fromm Qo Sheet of Phyweood. Plars $6.00. DAB Plans [FM-G).
PO Bax 5129, F1. Smath, Ark. 72913

FOR THE HOME

BUTCHER BLOCK KITCHEN TABLE. Build s okd-time
ehepping BIoSk 1of your home. of plans Fvadabls
Send for Plan X-674-A + §1.35 w: POPULAR MECHANICS,
Box 1074, Radio City Station, Maw York, NY 100701

HOME BUILDING & REMODELING

sach, Technical Porland Instoute, Apd. TO54, Mesxico, DF
0E000.

DON'T buiid or resmbded] withoul ow books. Learm. Save.
Guaranieed. Free Catalog: Builder, Box T31F, Santa Barbara,
CA B30z

PLASTICS

CASTOLITE Luid Plasiacs, Crystal cledr, ooéors. For cast:
g, embedding. coating, fibarglasseng. in indusdry, aborako-
s, crafl work. Reproduce your dessgrs weih owr miokd
materials. Catalog $1.00. CASTOLITE, Dept. B4B.FM, Bax
33, Woodstock, 1. GO0EE.

FREE Catalog For Plastic Fabricaling Supplies. RYEPLEX,
275 East Sunnsa Hwy.. Lindenhurst, NY 11787

DO IT YOURSELF

UPHOLSTERING BUPPLIES 31.00 for Prices. Variety
Procuwcis, Box 586P, Lathrupg Vilage, Mich. 48078-0566

PROJECTION TV . . . Comart your TV to projact T Foat
picture . . . Rasults comparable o 52,500 projectors . . . Total
Cost less than 3000 ., . PLANS AND B LENS $16.85
Iﬂmnmmmw
Crossing. Pennsylvania 18877, Creditcard Orders 24 HRS.
(215) TIE-3873.

SOLAR GREENHOUSE And COLDFRAME 10°=24"
Save 51000's. Complete Building and Growing Insiructions.
$10.00. Donald C. Smith, 217 Park Rd., Oxtord, CT. 05483

DON'T OVERLDOK THESE TAX DEDUCTIONS!

oy
Savirg Manual Only $2.00. Doubls M. Bax 321, Clasion, lowa
50525

PRACTICAL, SIMPLE. INEXPENSIVE SOLAR HEAT! L-

SAVE Money - Bulld your own Woodsioves Solar Waler
Heating Panals. Six Different Planz— Send $10.00 To: TX3,
P.C. Box 832, Cedar Ragids, lowa 52406

REPRODUCTION MOLDS

MOLDMAKIMNG For Modesar Craftsman, Hobbiest, How-To
Bookdet Send $5.50 To: Placer Publications, P.O. Box T2652-4,
Orlando, Fla. 32854

LEAD SOLDMER MOLDS. Scarce Chil, WWIl, Cannan
Fantasy. Ihustrated Brochune $1.00 (Aalundable). Duniens,
Cabart, TX TTHIT

ARTS., CRAFTS, SUPPLIES

LEATHERCRAFT Supolies l::u.uag $1.00 (Rehndable).
Cratet, 1909 75N, Sherman, TX.

Dagt. 278, 4045 E_ Paim Ln.. Phosnix, AZ BS008

STAINED GLASS SUPPLIES: EXCITING SUPER CATA-
LOG-FM 33.00. CORAN-SHOLES INDUSTRIES, 509 E.
SECOND, BOSTON, MA 02127.

STAINED GLASS SUPPLIES Completn Catalog 52.00 [re-
MH 1. Sisnahing Glaseworks, Box 177, Dept. CT, Anherst,
¥ 14228

HOW TO BUILD YOUR ALL-SOLAR HOME. No more util-
ity bilts! Frea detads. Apped, Box 324PB, Portal, AZ 85532,

PLEXIGLASS Bending Equipmant Heal Fods, Hillemg,
P.0. Box 112, Danvers, Mass 01923

35 WOODEN TOY PATTERNS! - Easy, Profitabse’ - Cars,
Trucks, Train, Aiplanes, Esthmovers! - Oy E5.00! -
FRAMNKE, 102718 Second, Booneville, M3 38820

BATTERAY CLOCK MOVEMENTS. Below whoesale
prees. Bast Qualty Catalog 51,00 (refundabie). Yankes, Box
26, Thompson, Connecticul 06277

WODDENM Toys Are Batter, List Of Plans $1.00 U5, Cur-
rency Only. Woodbutchers Toys, Box 514, Leslie, Mech
#9251

FANVORITE WOOD TOYS, Patterna, Parts, Wheels, Cata-
log $1. Toys And Joys, Bax B28M, Lynden, Wash. BE264

STOP Rust. Efective Galkamt Prodection $2. PO Box
4 2815-21, Houston, TH 77077

TWO - Can Garbage Can Dolly From Plastc Pipe. Plans
$200. Joseph Lynch, 213 Clay Drve, Pittsburgh, FA
15238

WOOD, WOODWORNING

WODDWORKER'S supples catalog!! . . .
#is, pegs. spindles, more| Bargain affers included! £1.00 (re-
fundabin). Morgan, POTMOE, 1123 Bardsiown, Loussvibe,
Kartucky 40204,

FREE BROCHURE. Wooden Toy Supplsis. Box 153, Nodh
Astheborn, MA 02T

WODDEM fuit, boxes, pegs, dowsls, whesals, plans
Detaas, §1.00. WP, Bax 3522P. Baton Rouge. LA TO8Z1

STAINLESS Steei And Brass, Screws And Bolts. Small
Cuanttips, Froe Cataiog. Etwick, Dapl. 504, 230 YWoods Lans,
Somerdale. N.J. 08083

EXTRA Hand. Compauterizad Radal Arm Saw ARachman.
Automated Camage. Build Yoursel, Copyrighied llusiraied
Ingtructions $7.95. James Holland, TEB2E Alpne, Sparta, ML
43345

Hundreds

m‘ BLUEPRINTS, PROJECTS
ECONOMICAL BLAST SHELTER. Plans $5.00. TAGM,
30T Race, Topeka, K3, B660T

PROFESSIONAL Hardwood Drafting Table. Detailed Blus
Prinds $15.00, Helbacka, Box 584, Priest Freer. Idaho
BABEE
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SUNTAM a1 Homa. Easy to Build Tannng Booth. Free
Dtails, WEYY, Box 410, Menomonie, Wisconsn 54751

HOME APPLIANMCE REPAIR GUIDE Compleie detaiis, wir-
ing. slactnoty, “trouble shooting ™ chart, repair toasbers, vacu-
um chparars. washing machines, $4.95. Bannisiers, @12
Livingston, Old Hickory, TH 37138

BREW YOUR OWN BEERI Legal Oad Fashioned Strong
Bear! Guaranteed! Easy, Fun. Save Monay, Tauas! #T-1461
. CONBULTORS,

HOME APPLIANCE REPAIR GUIDE Avoid sexpensive ser-
vick costs, Repair househok appliances yoursstl sately and
affectivaly, Mew guide gwes ilusteated inslructions. Send
$4.85 Judy Lite Products, 201 Richard Ave., Marrick. MY,
11566

PFROJECTION TELEVISIONI Conver your telévision to
prosect GIANT T-FOOT PICTURE . . . MOMEYBACK GUAR-
ANTEED . . . pians with lens §19.95% . . . Frea information:
Bel-Aire, Box 430pd, Mountain Home, MNorth Camlina
Z2BTSA.

SAVE on pars ior Lawnmpwers, Minigikes, Karts, Chamn-
saws, Small Engines. THOUSANDS OF PARTS. Sond §3.00
For Catalog. Sav-On-Parts, P.O. Bax 231, Somenville, Mass,
02145

CREATE ELEGANT FILIGREE on picturn fremes, modd-
ings, elc. lor panness Material list, instruchons. sampss
designs. §3.08. Instant Artiquity, 327 Norh Jsckeon, Jopiin,
Missoun 4801

PRECUT STAINED GLASS, Useful, Decoraive, How To
Kits Catalog 51.00. Renee's Creative Stained Glass, 1216
Glan Arbor, Los Angeles, CA. S0041

NEW! .. . PLASTERCRAFT CATALDG Pius FREE Mold.
.. 30,00 [raturdabhe). DME, 21BMP New Lonox Road, Jolisd,
lllinols 50433

“GETTING Started in Stmned Glass” $1.00. Whittemore,
Box 20857, Hanover, Mass. 02339,

EVERYTHING - You - Nead. Stanad Glass Catalog $1.00.

E:rahlmﬂ. Holbyisi. Seylescrafie, 171 Main, Myack, NY

STAINED GLASS AIRPLANE Plans, Conversation Fieca,
$2.00. 6842 Davonshire, St. Louis, MO 63108

CARTOONING, COMMERCILAL ARTS.
SIGN PAINTING

SIGN Pairting — Easy method. Fres catalogus. Kaubmann
Company, GCenleriown, Missouri B5023

CARTDOMN for Fun and Money!| Free booklet!?! Caroons,
Box 406144, Datroit. Mehigan 48240

35 LESSON course. Cantoonist's  Magarine,
both  $4.00. Harrman, Box 30967, Lncoln, Nebraska
885030387

MODERN Cartooning taught by mall. Write for free bro-
chure, Canoonerarnd, Box 2E3-4Y, Branfiord, Conn. 06405

1400 Calalogs Listed and Dwscribed. Sources for Every-
thing bmaginahls $4.00. Masterieg, Box B79-F, Fairlas, CA
S4530.

CARTOONISTS Markatng Information Send SASE To:
21544 Nordhofl Strest, Chatswerth, Calil. 81311

MEW! ... REPAIR ANY TV ... EASY. Write, Research, RT.
3, Box 6018, Colvilla, WA 90114

WATERBEDS! Plan And Accessory Catalgue $1.00.
Waterbeds, 12904 “I" Street, Vancouver, Washington
SBEA1

ELECTROPLATING. Complete amalew's festbook. Al
meatals Electropiate metalhcnonmetallic items $11.85. Detaits
free. Tropic, Box B5-Pd, Palm Bay, Flonida 32608,

AR Compressor! Buid your own! Easy! inoxpanshoe! Most
Pans Obtained om Discards! Free Detass. Expansions, PO,
Box 883, Lenoir, N.C. 28648

CAT FURMITURE PLANM - Cat Prefers fo Yours $5.00.
MoGuine, Box 134, NY 10034,

FLOATING Residential Dock? Plans with “how-to BOOK
5865 FREE Brochure. ADSCO, Depanment C-24,
Sevennah. Georgla 31414-5772

MODELS, MODELS SUPPLIES

FIRING CIVIL WAR Model CANNON Plans: Catalog fres.
Grean—PM-284, Box 892, Shalimar, Fla. 32579

RADID CONTROL- Asplanes, Boats, Helicopters, Sup-
plies. Big Dwcownt Catalog 3500 (Refundable) Modelers
Supply, Box T185, Monigomery, AL 36107,

SCALE SHIP MODELS Since 1805 ow Model Ship Kits
and Fitings have bean the Favortes of Discriminating Modal-
ers. Sand 32.00 for Big Catalog. BLUEJACKET
SHIPCRAFTERS, Box S33F, Shelton, CT 06484

TOYS, GAMES, KITES, PUZILES,
NOVELTIES

BUY Your Kid tha Educational MAGIC ERASER which
Dossn’t Leave Crumbs on Paper, Sand $1.00. Binctech, 311
E. Julia, Hanicrd, GA 83230, Disiributors YWelcoma.

(Conminued on naxt page)




TOYS, GAMES, KITES, PUZILES.
NOVELTIES
{Continued from )]
“ACID, DON'T RAMN ON ME"© Bumpershickers. §1 SASE.
FM Mowetties, P.O. Box B82-P11, West Lebanon, NH
G3TR4.

MWEAHTHUGI.BUMATMMM
$200. JIL Industrias, P.0. Bax 20284, Raleigh, NC 276

WOOD TOYS Plans - Car, Truck, Train. $5.00. Pilee's Wood
Wiorks, Box 1362, Black Canyon, Stage 11, Phoenix, Afz
B5029

1000 THINGS YOU CAN GET FREE! Gamewcrd, P.O.
Box B92, Sharon, PA 168148,

BOX hockey game. Plans, Aules 34, Complete KB 530

P.0. Box 67M, Praston. idaho 81263

50 YEARS Oid filloon differont Unsed States, over fifty
years old—25¢ wilh approwals. Jaxon, Box C11-P. Mew
Rochels, Mew York 10804

2,000,000 Stamps - 150 Countries - 2¢ each, Balden. Box
4148, Doarsorn, 48126

FREE Surprise Cotiection with approvals. Gould, Box 2130,
Petaluma, CA 24953

GREAT Gift free with 181 purchase—1fine United Stales
approvals and wanl list service. Send . 15¢ for handling. The
Starmp Boutique, P.O. Box 458, Madison, NJ OTBE0

BRAEATHTAKING Baautiful. 50 Diffecent mirt Monaco pic-
iofials commamorattves only §1.60 with mint complie sel
approvals. Pagoda, Box 132P, Sidney, Ohia 45385

UNITED MATIONS 3 Complete Mint Sats 252, Approvals,
Cometta, POB 1508-M, Lake Placid, Florida, 33852

COINS, TOMENS, CURRENCY

SILVER DIME BU with Catalog. $1.25. Chesscomn, Box
153-34, Wyoming, PA 18844

UNCIRCULATED, U5 Mnt Chicago Sesquicentennial
Panmy With Replicas of Fi. Dearborn And Water Tower Buill
on Either Side of Lincoin's Head. (COLLECTOR'S PIECE.)
$3.00. LB. Carter Associales, P.O. Box 5822, Stations I
Wibmurgicn, N.C. 28403-4155

BINOCULARS, TELESCOPES,
MICROSCOPES

BINOCULARS Repawed Expert Professional Sarvice,
Tele-optics, 5514 Lawrence, Chicago, IL S0830,

PHOTOS & PHOTO SUPPLIES

OLD U.S Stamps on Approval, Chester, Box 1535506,
Philadedphia, P& 19511,

MAGIC TRICKS, JOKES,
VENTRILOQUISM

BARGAM 100 Workd-wide Slamps 25¢. (huality Approvils.
A. Parker, Box 143, West Brookfield, MA 01585

LEARN VENTRILOOUISM! Guarantsed Instructon, Sup-
piles, DUMMIES. information Free! Maher, Box 420-PM,
Litthatan, Colcracs BO1ED.

FREE! World's Leading Mowelty Calalog. 1600 Jokes,
Tricks, Scienca, Sports, Hobbies, Johnsor-Smith, C-6013, M,
Clamins, Mi 4B043

HOBBIES & COLLECTIONS

MAR war souverns. FREE iBusirated catalog. Doita, Box
INE2APS, Honolulu, Hawaii SEE20

LIOMEL ELECTRIC TRAME Buy, Sall, Repair! Send £3.00
for Merw Lionel Catalog and DHSCOUNT price list! WE BUY:
Liorssl, Amedican Fiyer, Markin, ives frams. Matchbox, Dinky
and ofher toys. We stock ail makes. Alied Model Tramns,
10838 W. Pico Bivd,, Los Angeles, CA 80064, “Since 1546

ures, Profilable - fun! Frés inkmation. Castinga, PO, Box
B4E2-PM, Longwood, FL 32750,

MILITARY Medaks Cwiafloges 50¢. Yearly Subscription
$4.50. Vernon, Box 387PM, Baldwin, NY 11510,

DECALS, EMBLEMS, PATCHES

SAVE Big. Buy Patches, Decals, Pins & Caps Faclory
Direi. Free Caladog. Free Pricing. Easten Embsam Co., Box
B28-PM, Uinion Gity, M., 07087

CUSTOM Embeoidered Emplems—FREE Catalogue
Quales, Aush Sketch. Stardom, 61 Jane 51, New York, NY
10014, 212-889-0009

ANTIQUES, RELICS, INDIAN GOODS &
CURIOS

FREE - U. 5. Discount Catalogue. Shefron, Bax 5478, North
Miarmi, Fla. 33161,

FREE LS. Mint Set. Approvals. Hidebrand, Box 4867,
Sarta Clara, Callomnia 85054

DUPLICATING Super 8, B8mm, 16mm. Free Catalog:
Supples - 35mm, Super 8, 16mm. Videa. Supenor, 442-585
Welis, Checago, Iingis GOE10. Establshed 1938,

DARKROOM SINK WITH A BUILT-IN PRINT WASHER,
Make It Yourssdll, H's easyl You can buy a Photocopy of tha
Article as it appeared in P.M. Sand for Plan X-474-0 + $1.60
o Popular Mechares, Box 1014, Radio City S8, New York,
MUY, 10101

“INVERTED ERROR" + 100 Diftarent United Slabes, S0¢
wilh fppeevals, Lursy, P.0. Bax TOBE, Siver Spring. MD
20007

100 DiMevend LS. 25¢, Approvals. Bradley, Box 425P,
Midicthian, WA 23113

“WHOLESALE " U.5. — Foreign Prceds! and calaiog Fres’

Everything Guarantoesd. Schnsidar, Box 1240, Grand Rapids,
Michigan 42501

PLAYS, SONGS. MANUSCRIPTS

POEMS, Songs Wanled. Free RecordingPublishing.
Broadway Music Productions, Box T438PMW, Sarasota, FL
3578

WANT ¥YOUR S0MG RECORDED? Ex-Recond Produces
Gives Tips On How To Gat Your Songs Recorded 5200
WA, Box 54641, Los Angeles, CA. D00S4

CANADA Ten Late Commemoratives 10g Canadian
Approvals, Harley Boardman, Litle Valley, Mew York 14755

FREE Worldwitde Packel. Fenry approvals Froabhch,
Dranwer 8684, Moron Grove, IL 60053

FREE Bargain U.5.. Canada 38 Pg, List; also Fonlign New
Issue Bulleting. Brooks, Bax 62, Brooklyn, NY 11229

BRITISH EMPIRE 104 Difterent Incluges kmt Pictorial Col-
onies 10 wilth Apprevals. Kamnes, Boo S38M, Flughing, MY,
11267

ISRAEL 15 Diferent 10¢ Approvals. Sam Charen, Box
8568, Delray Boach, Flonda 33444

FREE 1983 Dweney Sel Aeguast Approvals. Alpaugh, Baox
25, Highbrdge, NJ 08829

200 Different Canuine U5 Stamps $100 Approvale.
Cumack, 238, Tallasses, AL 36078

10 ISRAEL Plus 10 Ireg Stamps Froa o Approval Appi-
cams, P.M,, W-B Stamps, Wilkes-Barre, PA 18703

CLEARANCE Special on Woridwide Stamps 3¢ Each On
Approval Ml Company, PO, Bax 51, Defiance, Ohio
43512

FREE List to Serious Collactors. 30,000 Indian Anihacts,
Pols, Spears, Axas, Siate, Beadwork. Cadio Trading, Box
869, Murfressborg, AR 71958

ARROWHEADS 57.50 Doz, Flintwork, Stonework, Flugs.
B4T41

SECRET GUIDE TO ANTIQUES. Large Profis. Easy.
55,85 Godick, 708 1 Sweeney, Noth Tonawanda. NY
14120

STAMP COLLECTING

FREE 50 Diffarent LIS Commemoratives Wilh Approvais,
Low Prices. Manasquan Slamp, 26 Broad, Manasquan, NJ
DETIE

50 PICTORIALS 25¢ whan Fiequesting Low Priced Fongign
Approvals, Slawan Kent, Box 23885, Bellingham, WA
B6227

101 Large Piclorisle 50¢ when requesiing worldwide
approvals. Banat, P.O. Box 210244, Dallas. TX 75211.

FREE 100 Canada with reques! of World Wide Approvals,
Briners, P.O. Box 5607, San Mateo, Cabl, D4402

ABSOLUTELY FREE — 50 differmnt Briish Colonses

A5 DIFFERENT Oid U5 Revenue Stamps $1.00,
Winchester Stamps. Box 3592, Mansiald, Ohio 44507

WORALD Wide Stamps mourtted in books on appeoval 2¢
ard up TRAUST STAMP COMPANY, P.O. Box 100-P,
Jamalea, NY. 11435

25 SPACE Stamps! 25¢ When Faguestng Desitsble
Apprcvals, BSC, TSPM Edward, Butialo, MY, 14202

FREE! B Bargain Catalog - Mew Edition Bsting housands
of bargaing ncludng U5, & B.N.A slamps, packeds, albums,
accassones ard supplies. Also line SAamps hom Gul apprdval
sarvice, Buy only what you like. Relum balance promgtiy!
Jamestown, NY 14701

1,000 DIFFERENT WOALD + 100 DIFFERENT MONGO-
LIAN BEAUTIES $2.00. Aftractve approvals [pciceals), Can-
cal sarvice anylime. ADULTS OMLY. Gouga, Bax 1320MP,
Elizabathion, Tanneasas IT643

U.5. § Commemorative Plate Blocks 51.00° Approvads,
Gordon Davison, Mowomis, FL. 335585

50 DIFFERENT Oid L1.5. babenan 1561 and 1536 - §1.00,
Ed Roush, 423 Shepard, Manshield, Ohio 44307,

FREE= Dolar Packel. Aequest Approvals. Gans, 7165
Sixtesnth, Makoon, L 61838

FREE - A Min? Linsted Stales Commemorative Plateblock is
¥ours Fres with your Fleguest for LIS and Foreign Apperavals,
Colonie, Bou 12113, Abany. NY 12212

10T Difterent Triangles, Soace, Animals, Ehc. $4.00 Vs,
Ondy 102, Approvals. Fayette Stamps. Dept. 418M,
Fayetteilla, NY 13088

REQUEST Approvals RECEIVE 40 FREE. Mapeasic, Box
51, Kaaawa. Hawas 96730

FIFTY FAEE Siamga With Approwals. JAD Siamps, Boa
747, Malbourna Beach, FL. 32951

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDION Top Brands, Cordovox, Buy Direct. Tremen-
dous Dhecoums. Trades . Frea brochue, PR,
Accordipn-0-Rama, 16 West 18ih Streel, New Yok, NY
10011

FREE Catalog' Wity and Completed. Harpschonds, Ham-
merad and Appalachian dulcimers, guitars. banjos, mando-
s Hughes Dulcirnars, 4410 West Colfax, PM, Danver, Colo.
BO204.

POEMS Sat To Music. Mashvills Music Produchons, Box
40001-PM, Nasheilla, Tennesses JT204_

CATALOG For Makers, Repairers of Stinged Instrumants,
Imported Tonewood, Tools, Vamishes, Parts, Accassories,
Strngs. C-ases. Fine European instruments, Bows, Assambhe
Yoursedl Canved Violin Kil. Catadog $1.00, inchudes 10% Dis-
GB, 4028 W. Batveders Ave.. Balimore, MD 21315

SAVE, Compleie Calalog, Muscal Accessones, Siings.
Microphonas. Pancussion, eéc. §1.00. Supar Save Music, Box
844, Morganton, N.C. 28655,

PLANOS, PLAYERS, PUMP ORGAMNS. Rebuild and repsir.

Catalog of “How-To" books, 52.00 jrefundabie). Vesial Press,
Vesial 11, New York 13850,

SELF IMPROVEMENT

BE THE BEST YOU CAN BE! 400 sadl srypravenmant Bk
FREE catalog. Horlzons intl. 801 E. Ogden. Drawer 1000,
Maparville, IL. B)566

“SEE THROUGH PEQPLE". 50 powerful protectans! §1.

EDUCATION & INSTRUCTIONS

BE A PARALEGAL - Handie Your Dwn Legal Affais.
Accrecited Attormay Instnuchon, Home Study, FREE CATA-
LOG. Southern Carger Institute, Drawer 24PM-2158, Boca
Ratan, FL 33427, (305} 358-2522,

ELECTROMNICS TRAINING PACKAGE Toxt and equsp-
menl. Frea dalails. Komech, FOB 118, Schenectady, NY
12

TRIPLE YOUR INTELLIGEMCE! Free Lesson! EDEMP,
Box 1462, Glendora, CA, 81740

LEARN Gardenng and Landscaping af homes Freg book-
It Litebrme Carear Schools, Depl. A101, 2251 Bamy Avenue,
Los Angles, California 80064,

"JET/AGAS TURBINE CAREERS!" Homestudy couwrsas —
taary, manenancs, overhaul — Established 1857,
AMERICAN JET SCHOOL. Departmort PM-3. Darby,
Moniana 50828 (4D6) 248-2100

{Continusd on nexi page)
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EDUCATION & INSTRUCTION
[Continuesd from

LEARN Asipep or awake, Fiecords, tapes, equipment| Free
cotaiog! Crawar PM-400, Ruidoso, New Meooo BEI4E

DETECTIVE Prolessson, Easy home study, Ires be-tack of
lapel pin, censhicate, future, Professional ivvestigators Training
School, Dept. CP, P.0. Box 41256, Los Angales, CA 80041

LEARM Sewing Mechine repairing A profitable Trade. Easy
i lsarn. Free details, Sewing Certar, 187 FR, Rocheie, GA
0T

HIGH Schiool at home, no casses. Diploma awarted Inlos-
mation Frea, Phone Free Anytima 1-800-Z28-5600. or write:
American School, Dapt 30245, 850 E. 58sh 5t, Chicago, i
GOBIT.

FREE information Feal Estale  Appraisal
Immmabonal Colege Feal Esiads Appraisal,
Lawrenceburg, Tennesses 38464

Colisge,
Dept 190,

WELDERS - Boost Eaming Power, Stop Missing High Pay-
ing Jobs! Learn Secrets of Passing Pips Tests. 54.85-Training
Manual, Bax 22, Jeflerson, Texes TRGST

INSTALL BURGLAR ALARMS Huge Prolits. Fres Detals.
Alexander Electroracs, Dept. P2, 3511 Otis, Wasren, Michigan
A0

HEAR Us Out! Texas Retinary Corp_ offers an opporiunity
for high ncome Ples cash bonuses and kings banafits in your
ards of sxporiance, wrile: W.F. Sears, Pras., Box
711, FL Warh, TX. 75101

WANT A 344 JEEPT LAND FOR 37 AN ACRET Chenp
houses? Boate? Call dor Directory, Guide and Mewsiethr,
14816} 7221111 Ext. Jiaps PM,

AUCTIONEERIMNG: Before You Spend A Fortune Gong To
Auchon School, Spand $20.00 To Leam Auction Chand. Cas-
satie Tapo and instruction Manual Teach Heow Step By Step.
Easy. Anyona Can Leam. Mad To: Auction Chant, P.0. Box
37, Ada, OK 74820

UNIVERSITY DEGREES BY MAIL! Accredited Bachelors,
Masters, Ph.Dus... memu Counseling, Bax
317-PM2, Tustin, California 52680

LOCKSMITHING: Free book, Locksmithing Instiuts, Cept.
318024, Limle Fallg, M) 07424

EXTEMSION And Posi-Graduate Awands in Philosophy,
phers 30 subjects Cumicular ree [irmail $1.00 refundabla).
FRagistrar, Susasx College of Technology, Hightield. Danehil,
Sussex, England.

RADIESTHESIA, Radionscs, Dowsing E.5.P. Courses and
Equipmam Bystrated Catalog $1.00 (refundabie) Establshed
27 yoars. Depl. PMUA, Bruce Copen., Highkeld, Danshill,
Sussax, England AH1T TEX.

SCHOOLS

WHY MOT INVESTIGATE COMMERCIAL DEEP SEA DIV-
NG AS YOUR CAREERT Our Graduates are working workd-
wide making axcellent money. Send 5200 for catalog contam-
ing désclosuwnes. cradentals, course culhne, employren sti-
listcs, instrucior, qualilications, progress stamdards, frncsal
assistance 1o; Divers Institube of Technology, nc., P.O. Box
TOAZ, Dept. PM, Saattie, WA 58107

AUSTRALLA WANTS YOU! Jobs| Big Pay! Transportasion|
M Handbook -_— 2.0, AUSTRALIAN
INTERNATIONAL, Box 19107-AB, WABHINGTON, DC
20038,

OVERSEAS Employment . . . 320,000 - $60,000+. Free
Tm' Employment, Box 19760-AB, Indiznapolis, indiana

DESIGNERS WANTED — Mationsl rental squipment firm
headquariered in Phodnix, AZ sesks dasigners with foliowing
] siampings, walded assembias, hydrau-
s, ﬂb-armum vaCuum Srming, ingachion molding, loam lam-
nates. Thase technologies are 1o be applied n the kollowing
product areas: utility railers, travel trailers, molor homes, van
badies, il cabs, hght machinery, tarm machinery. Hands-on,
through-the-risnks fabncation background a necessity. Dem-
onstrated record of design accomplshment & necessty. Sal-
ary negoliable based on ability. Send resume 10 LHHAUL,
PO, Box 21508, Phoenix, AZ B5035. All applicants will be
Contacted. E.O.E.

FOR INVENTORS

BOOKKEEPING Or Accounting! Easy Home-Study Plan
Prapares You Quickly To Do Your Cewn Books . . . Cr Ofhers.
Approved For Vietarans. Free “Accounting Carear Kil.” Winta:
Accounting School, Dept. PBC14, Newport Baach, C#
HRGE0.

URIVERSITY Degress! Ecanomical hars Sudy for Bache-
lor's, Masters, Doclorate. Prestigious facully counssls for
ndependent shudy and lite sxpenance credits, Free proof —
Fuchard Crews. M.0. (Harvard), President, Cotumbia Pacific
Lindvarsity, 1415 Thind Strest, Sute FEO1, San Aafmeel, CA
bl ; Tol Free: BO0O227-1817, Ext 4B0; Califorsa-
BO0/TT2-3545, Eat. 480,

ELECTRICIAN. Laar al homs in 8pane Lima with o phrev-
ous experience. Installaton, maimtenance, constraction. ight-
ing, healing, aif conditioneng applications, Get tree facts.
writa: IC5 Elecincian School, Dept PBCY4, Scranion,

Pannsybmania 18515

PRIVATE DETECTIVE or FINGERPRINT TECHNICIAN
Temining i Homa, Detectrae Kts. Badge, Diploma. GLOBAL
SCHOOLS, Bax 151-PM, Hanaver, MA 02339

REISCH WORLD WIDE COLLEGE OF AUCTIONEER-
ING, INC. Worlkds Largest-48 Years. Term soon, Free Cata-
log. Approved lor VA, Modem Auction Library “FREE™ with
enroliment. 515-423-5242 - Col. Gordon E. Taylor, P.O. Box
843, Dept. 19, Mason City. A 50401

DETECTIVE - Exciting prolession. Use secred squipmant;
Dipioma. Frea detalls - Rouse, Dapl. PMAOZ, Box 2468, Costa
Masa, CA B2626

PLANGD TUNING PAYS - Plano luning - Elecironss ongan
sanvicing. Leamed at home. Free bockist. Miles Bryant
School, P.O. Bow 20153, Sacramento, CA 95820

LOCKSMITHING, Linsversal School of Masier., Comespon-
donce and Shop Trmining. Box 214652, Sacrarmanio, CA
BEA

FREE 120 page Carser Opportunities Gusde - shows how 1o
train &1 home for lop paying jobs. Gramion Instbe, 2634
Adelaide Sireat West, Tororln, Canads MSH 13,

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Ex , Edwcaton, Achipeament. Fast,
Ingepansive. Call (814-B63-1781). Or Write: Box 13161-T2,
Columbus, OH 43213

UNIVERSITY DEGREES By Mail. Accredited Bachelors,
Mastors, Phll's, Free Facls Revemed Caresrs-PM2, Box
ATOABE, Tulss, OK T4147,

INVESTIGATOR'CONSULTANT. High pay, sxciing ca-
reer. Send $5.50 for appécation forms and program details io:
Irwastigations, Box 355, Sutter Creeh. CA. 95685

Slenp-learning  headguartara!
Tapes, records, books, Gagantie calalog fee. Rasaarch
Asaociation, Box MPM, Olymga, Washington 88501

EMPLOYMENT INFORMATION

FLORIDA EMPLOYMENT NEWSLETTER. Complete Sun-
shine Sigle Coversge Weekly. Free Detads: FEN, Box
BASPM, Jupiter, FL 33465,

JOBE COLORADD, WYOMING, UTAH, IDAHO, MON-
TANA. Wenkly Newsiefier with 200+ CURRENT Jobsi! AN
Oerupations. Free Detsils! Mountanwaest, 925-P%8 Caryon,
Logan, UT 84321

GOVERNMENT JOBS - Thousands of vacancies must be
fillad immadately. SITEMO0 o 55011200 Cal:
1-T18-842-6000, Ext. 33040,

JOBS Overseas - Big money fast, 520,000 o $50,000 plus
par year. Call 1-216-453-3000. Exi. 245680

JOBS OVERSEAS _ . . (including Alaska). Frea Delails.
Global Employment, Box 81933PM San Deego, California
a2138

INVENTORS: If you have an invention for sals or licenss,
waribe for frée booklet explaining how we can help you. Kessher
Seles Corp., C-6-FI, Fremon, Chio 43420

Immmriors Foundation, 501-8, mwmm
BOSGD

PROTECT YOUR INVENTION. Fegistered Patent Afior-
rury. FAEE Preliminary Fewiew Of Your Descrption. Box
TI2PM, Millwond, NY 10546

PATENT AND DEVELOP Your invention. Ragisterad
Fatent Agent and Licensed Professsonal Engineer, Sand for
FREE PATENT INFORMATION Every Inventor Shoukd Mave.
Richard L Miller, Wonbworth Building, 233 Broadwiy, Sulie
FE12-M, Mew York, NLY. 10007, (212) 2675252

PROTECT Your Ivention, Raegistered Patent Atiorray,
Many Years Experience, all Fields. individual Imentor's Prob-
lams Gien Special Consicderstion. Very Reasonabls
Charges. Write for Free Information. Paul H. Gailagher, 2530
Crawiord Awe., Evanston, linots 80201

WORK Oversess £20,000 - 580,000 opportunitms! For
Infgrmation Call 317-839-1712. Ex 24.

ROCKY MOUNTAIN EMPLOYMENT MEWSLETTER!
Colorado, Idaho, Montana, Wyoming! Exclusive compuisnzed
openings - ALL occupations - greatest weekly salechon!
FREE INFORMATION! ntevmnountmn-L, 3115N Hencock,
Colorado Spongs, Colorado BOBOT.

uﬂlrﬂﬁndl.nruﬂnkl Hm- Free rapon. Sﬂﬂumrnp
. Maring Emgloymem, Box 307, Central, Indeana,
47110

BIG BUCKS OVERSEAS: plus Austraka! Mow! 213-526-
4355. Indormation. Jobworld, Box BB1E, Cypress, CA
S0630.

SAUDI ARABIA WANTS YOU! Excellant Pay! Transporta-
thon! Guide 32.00, ARAMACD, Box B20A8, Por Alice, B.C.
VON 2ND

TRUCK DRIVERS-Creor 400,000 Meoded By 1985, Free
Dwinds. Transporation Servoes, 171 New Circle Rd, #204C,
Lamington, KY. 40505

REGISTERED PATENT ATTORMEY Washingion D.C.
Subwh. Donald A Wettlestings, 414 Hungedoed Drive
o, M4 v

INVENTORS! IDEAS HAVE VALLUE! Ever think of an idea,
forget it and sea it laler on the markel? Many people don
torget, act quickly and am ewarded by American indusiry.
Wiritie down your idei| We ofter nea desclosre registration and
initial consuitation regarding your idea’s potential valee. Call
or wrila withoul delay for your free inlormation package
AMERICAN INVENTORS CORPORATION, A2 Broad Strest,
Dept. PR Westfisld, MA 01086, [413)568.3753, A Feo Based
Marketing Compary. Offices Coast o Coast.

PATENT IT ECOMOMICALLY! Free Dwimis, N, Ranas,
2008 Fondulac, Richmond, VA 23220

TERRENCE Martin, Patent Aomey. Fras information! Box
530, Feodboro, Mass 02035

PATENTS AND INVENTIONS — 101 QUESTIONS AND
mn!-ﬂfﬂagmmmmm. 1564 Edition.
“Must” Reading For Serous Inveniorns. Sand $12 (Chack,
Money Order) To: mtnl’ubhlﬂm(.‘am-\y P.O. Box
15904, Wheaton, MD.

REGISTERED Pasent Arlormey. Free Evaluation. William H,
Eilmarg, 121 Pieasart Hill Drive, Cheftenham, PA 18012

REPRESENTATIVES WANTED: 100 Year Old manuiac-
turar of Industral Coatings seeks mature Sales Reprasenta-
tives. Top aamings, Cash Bonus Program, Merchandise and
Travel Awmrds. For free delails with Mo Oblgation, Call Toll
Frea (cutside Ohi) 1-800-321-8353 or write: Tropical
Industial Coatings, Int., Peard Aoad, P.O. Box 444280
Brunswick, Obes 44212-0015.

SECRETS To Job Inferviewing. Marshall Publishing. 21
Farmwood Rosd, Montgomesy, IL 60538

FREE CATALOG—LEARN AUCTIONEERING! Nashvilla
Auction School, 233 E. Gaines 5t., Box 180, Depariment 2,

Lawrencaburg, TH 38464
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ARE YOU LDOKING FOR EMPLOYMENT? Try cur Clas-
silied Section! It costs only 58 70 par word, And, if you wish o
run @l or part of your ad in bold capital fefters-you can do 50 for
as kithe as 51.00 per word additional. Act now! Send pour ad
o POPULAR MECHAMICS, CLASSIFIED DEPT., 224
WEST 57TH STREET, NEW YORK, NY 10018

DEVELOPING FRESH IDEAS FOR INVENTIONS. Mas-
ters. Manual $8.85. Godick, 786 1 Sweensy, North
Tonawanda, New York 14120

INVENTIONS WANTED

LEARN how to offer your immntion for sale or boense, Fres
booklat outlings procedues, foyalty rales, reguiremeants,
Kessler Sales Comporation, G-5-IW, wwm

IDEAS, INWENTIONS, NEW PRODUGCTS WANTED
FOR Prasantation to Industry and Exhibition at National Tach-
nolagy Exhibiton, Call fres 1-800-528-8050. Arzana, 1-800-

A52-0458, XE31. IM-PM
T SMITHFIELD
PITTSBURGH, PA 15222

(Continued on next page)




INVENTIONS WANTED
{Coantinued from pags)

EARN ROYALTIES. NUPRODUX INTERMATIONAL
1377 K. NW 141, WASHINGTON, DC 20005

REAL ESTATE & FARMS

FREE! GEPRING ‘84 CATALOG! 268 pages, dwer BI00
propedhes, 2000 pactures! Values in avery bypa of real eatats.
many owner financed? From B0D oMices in 43 atates. Get your
FREE copy HOW! STROUT REALTY, Plaza Towers, Dapl.
5B00, Springletd. MO B5604, Call toll frae: 1-800-641-4268.

FREE CATALOG| Top real ostale values coast to coasl!
Fisasa specily type property and location dessrad. UNITED
FARM AGEMCY, 812-PM Wesl 47, Kansas Cay, MO
84112

mmmmmmmm
“Land Buyars Guide™ phs
natiorwide  lislings—3$2.00. Lands, Box 1910TAN,

45 WAYS TO BUY A HOUSE Write: JMJ Raal Estate
Cloaring House, P.0. Box BB156. ARara, Geongia 30358

35294, Los Angelas, S0035

AS LOW Az £29.00 An Acre Purchased through Estate Lig-
uliations, Cansda’s most popular hunting and fishing lake-
tont propestes. Gresl irvestment. Easy Payments. Credit
Cards Acoapted. Title guaranteed. 2-year buy bach guaran-
. Send lor Free calaloguee. Canadian Estais Land, Depl.
22C, 2411 Yonge Streel, Toronto, Onlanio, Canada, MaF 227
Or tmiaphone 7 days a wees, anytime, 416-468-0d444.

PRINTING PRESSES, RUBBER STAMP
OUTFITS

TYPE for printing. Catnog §1.00'deductible 180 order,
Quaker City Type, A.D. 3, Box 134, Honeybrook, FA 18344

MANUFACTURE Rubber Stamps. Fegular and Pre-inked,
Catalog 1-800-851-4045. Jackson, Browngwille Rd., 5110, k.
‘Vamon, IL 620664,

TYPE Fonts. Hand Printing Presses. Supplies. 120 Pages,
$1.00 Deductible first crder. Acme Type, 1720 N. Marshiieid,
Chicago, B0EZZ

COMPLETE Aubber Stamp Outits, Supplies. Same day
shipmant. Sign Engraving Machines, Wholesale Catalog
51,00 Deductinie. Star Stamp, 1720 N, Marshliald, Chicaga,
B0E22

BARCO Type Founders. Type and Rubber Stamps cala-
Iogua. Mail £1.00 rebundable an licel arder. 237 5. Evergreen,
Bansenville, 50106,

RAFFLE Tickets. Rlaisa monay for your club or church’ Dis-
count Fast servce. Detais, nstnactions. samples
£1.00. UFO Prnting Center, 11220 Rojas. Dept. P-1, £l Pasa,
Taxas 79535

BUSINESS CARDS Low Prices, Free Samples. PJW, Boa
13, Barbaron, Ohio 44203

Mokis Avpilabds. Dmaits. Lynnabie, 62515 Maripark, Mandor,
Cihio 48060,

DEMAND HIGH WAGES! Learn Sefls. Constructon
Tradas mecde Sémphe, Start Immediately. Send $6.00. Todd
Const., Box 1475-PM2, Cushing, 0K, 74023

ALTERMATOR Stacter Pebuiding Made Easy Start With-
out Capilal, ADM, Ban X3, Buffalo, N.Y. 14207

REPAIR lawnmovesrs thousands of pars and lools whohe-
sale st 40¢. Elwanger's. PM, P.O. Box V., Ponl Jervis, NY
12T

TECHMICAL WRITERS maka tg money! Free delafs
TekPuts, Box 2456-F, Qeovalle, ©A B5965

MAKE 3530 HOUR Sandidasteg Desgns In Glass. Free
Inbormation. Etchirg, Box 445, Strathmore, CA 83267

TIRED ol SEEKING GOOD EMPLOYMEMT? Start your
own Butiness. Listing of 500 + Businesses. Many ey aasy
o atart, kow imvesimant, Righ incoms will advics about goting
slaried, oblaning inans. Send 52 98 io: Information Aesearch
Agsn., Box 1336, Hammond. IN 48325-1338

MAKE MOMEY IM SPARE TIME. A5 a subscripfion salas
reprasantilive for Inading national magazines, you can eam
generous commissions while learmng the art of seiling.
Inztructions and suppies wil ba sent 10 you free. Send this ad
with your name and address to; POPULAR MECHAMNICS,
Dapl. AB-L, 250 W, 55th 51, Mrw York. NY 10019

QUK Copy Printing. Low Pricos. Write: Matomwide, 514
MNarih Main, Bioomanglon, llinois 81701

GUMMED LABELS

Buite 466, A5 Bloor East, Torono, Omana Maw 1B5.

+2500 “Fast-Sellers.” Free Brochures! Aliprodeo, Box
91308 B2, Claveland, Ohia 441010

PLASTIC BAGS

ALL Sizos. Buy Small Quantibes Free Cstaiog. SAKe,
B151-C Colbath, Yan Nuys, Calif. 1401

HUNDREDS Of Sizes, Lowes! Prices, Fres Catalog. Action
Piastics. 14600 93rd Lane M.E., Minnaapoks, Minn, 55434

BUY IT WHOLESALE

BELTS and Buckles. Compiate Bne 1ast selars, including
trucisrs, matoreyches, whdida, wesiams i, Byg Prolits, Com-
plete dealer set up. Catalog $1.00. Anchor Speciaities, Box
3950-BPM, Morth Providence, RI 02611

400,000 BARGAINS Below Wholesale: Many Free! Ligui-
dations . . . Closeouts . . . Job Lois , . . Single Samplos. Free
Details. Bargainhurbers Opporiungies, Box T30-A, Holland.
Miichigan 49423,

CLOSEQUT Jeweiry 55¢ dozen. (Catalog 25¢), Roussels,
1071631 Dow, Arlinglon, MA 02174

WHOLESALE CATALOG " Chansaw, Throo-Whoelor,
Matorcyte, Snowmobde, Small Engme Parts, Accessores
Send $1.00. Monufacturer's Supply, Box  157-FMS.
Dorchesiar, W 54425,

1,000 Address Labels $3.00. Free Literature. Acme, Box
440854, Piltsburgh, Pennsylvania 15205

GIFT SHOPPING

FREE Catsiog. Distnctve gifis by mad. Wine:
HICHOLS, 149372 Saticoy, Van Nuys, CA 91405

HINA

LAS VEGAS T-Shets, Many To Choose From. Free Infor-
mation, Deimar Products, 3560 Fussed. Las Vegas, WY,
BE120.

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

LCD watch 5250, Perwalch 32.00, Calabgue 51.00.
Ralignt. PO, Box 33610, Shewngwan, Hongkong,

HIGHEST CASH for Goid, Jewwiry, Goid Teeth, Rings, Dia-
mdnds, Watchas. Silver, Platinem. Mail Adicles Today. Free
gift with Imformasion. Chicage Gold & Precious Melats, & E.
Maonroa, Depl. 658, Checago, 60603,

SALESMEN-DIST.

MAKE EXTHRA MONEY DURING YOUR SPARE TIME!
Show ol Mew Line of Calendars, Pans and Poputar Advestis-
ing Gitts to local fema. Prompd, friendly service from smal
town AAA-1 Comgpany in our 7S5th year. No investment of ook
lechions, Weakly Commissons. Set your own howrs. Full Time:
Polenial. Mo experance necessary. Write o Kevin Peska,
HEWTON MFG. CO.. Dopl. BPM2. Nowion, lowa 50208

BELL “Elsctra Mats” Wholesale. Be Your Own Bosa. Prol-
itable Progpects Evenywhare. For Free Report Write: Amoya,
Ine., Dept. 7, 556-564 2an Fermandd Road, Los Angeles, CA
20065

BE A MEO-LIFE dsiributor, Complete ling of health and
amingnmantal products in great demand. Free inlormation.
BIOTEK, 20414 Saticoy 51, #10, Canoga Park. CA 81306

CONNECTIONS. United Association  Manutacturers’
Feopresentatives, Drawes A2668, Kansas City, KS 85106

AGENTS WANTED

MAKE big mongy in the employmant business! Home oper-
abon. Weekly Job Opening ists lumished. 50% & 70% com-
mession. Selup deposit Dedais 50¢. DTHAPM, Box 21-4038,
Sacramento, CA 95821

CLOCK and Waich Repairing books, Iools, materials. Free
book catalog. Morth Amerncan, Box 77-A0, Fox River Girove,
llinges SO0,

TAKE NO CHANCES. Dl weth oldest, most relsabae firm in
old pold busness. Establshed 1934, We buy Gold, Séar,
Platinum, Diamonds. Highest Cash. Frae Information. Rose
Indusiries, 29-A East Madison, Chicago, 60602

FORGET costly “localers | Dowsing for goid. lost treasuna,
mingrals, od, waler, otc. learmed easily. mexpensecely. Details:
Onawary, D35, 28 Lucky Drive, San Aafael, CA 84504

WORLDWIDE BARGAINS . Inports — Deopshep
Closscuts — Sum—-Fmb.s—ﬁ‘nmpodEﬁﬂpﬂ
Mamees. Box 1717PM, Highland, IND. 46322

CLOSEOUTS! Discounts! Balow Wholesale! Fresbies!
Information/stamp: DOM, Box 20152K, Femdals, Michigan
48220,

EARN MONEY seling rings, jwalry, Duckles, walches—
mnm:Limmmu_cmnm[m]
Anka-PM, B0 Greanwich Ava., Warwick, R 0285088,

Colognes. Brand Mames. Cuanblty Buyers
Onty. List Aveidabie, Hochhauser, B7-40 82nd. Dewe,
Fheshing, Naw York 11374,

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

TREASURE- Licate quariar mibe away with ultia sensitve
locaior - brochur free. Fesaarch Products, Box 270270 -
AMC, Tampa, Flonda 3688

SAVE up 10 40% on new melal detecions. All magsr brands
including White's and Garrefl. FREE discount price ksl
Morhwoods General Store, P.O. Box SAT4PMZ, Madison, W
S3715. (G0E) 2T4-4880.

FIND coins, jewelny. nuggets, ieasse. New révolutionany
patented detector. Astounding range. Unafftected by black
sand, mingrahzad ground. Asjects metallic trash. Free cata-
Iog. Gargines. 47T29M M. Tin Avenue, Phoena, AZ. 85013

BUSINESS OPPORTUNITIES

IMPORT-Expor opportunity, profitable workd-wide,  mai
order business from homse, withow! capital, Wae ship plan ior no
rnsk examinabon. Expanence un . Frss RAepor.
Mgllinger, Diepl. M2703, Woodland Hills, Caiornia 91367

FIANG Tuning laarmed quicaly at home! Free information,
Empirg School, Bax 1014, Jupiter, FL 33458

§700 Par month samings possible preaparing income tax
raturns at home or tax office. We show you how. Qulckdy
leamed. Details free. No salesman, Federated Tax, 2065
Monirose, Chcago, 60618,

MAKE $30.00 An Hour License Platos. Free
Dwtails. Post Otlice Box 45, Manguetts, Mi. 40855,

PICKUP Truck Owners Make 3100000 Weekly. $200.
Kedton, 2713P Walmet, Columbus, Georgis 31904

FREE! “Your Business Success” Calalog. AVEC-PM284,
13632 Carmod, Tustin, CA G2680

QUTSTANDING OPPORTUMNITY| SELL 70 MONEYMAX-
NG REPORTS! 1000% PROFIT! WE SUPPLY BUYERS!
WRITE!: PUBLICATIONS, #J0PMA, AMBLER, PA 18002

HOME Businesa Without Investment, GSW, Sute 399,
207EB5. NYC 10026

PROFITABLE OCCUPATIONS

FAEE Caialogs Fepalr ar conditioning Pelrngeraton.
Tools, suppliies, hul instructions. Doolin, 2016 Candon, Dallas,
Taxas TS201.

OFPORTUNITY Seokers  Mames— Fresh Guaranised.
Froe Brochure. Venlists-PM, Bax 338, Riviern, AZ Bo442

IFT. SMITH Auction School_ F1. Smith, Ark. 72803, Resident
& Horne study. Veleran Approved.

BECOME Real Estale Inspector - Largs Incorma Potantal,
Ba Boss. Home Operation Menimizes meestment. Simplifed
instructions. Assistance. Free Information. Box 4DOPM,
Armold, MO E30NM0.

(Continued on next page)
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GET RICH!! Secret Law smashes detits-—bnngs cash and
cradit!! Detaits FREE! WealthiKil-WB-2, Blilings, N'Y 12510

"PROFESSIOMAL™ GIANT SCREEN PROJECTION TV
. “Don't be focked by cheap imitations!” . . . “Build and sell
um&mwmmwm.mmw

near and Magnaves!” . . . Simphe construction? . . . Linlimitied
! .. Hiustraded inlprmation and complata parts
! .. POLEVISION,

DOM'T Migs This! Unlimited Income with your Electric Drill,
2805 Badhil, Kelseyvibe, CA 95451

PREPARE Tex Retums. Eam high fees, dignified work,
Train ai home. Accredited Program. Mational Tax Training
Behood, Monsey 2BR, New Yark 10952,

WOODWORKING PROFITS $20.00 hourfy hottubs: furni-
ture toys calalogua 5100 refundable. Tradewinds, Box
J187C. South Padne bstand, Texes TESOT

RELAX, Eam Huge Profits! Exciting Mailorder Business.
Free Dedads. Danco Markating, 780 Ballantyna #A. Dept.
PM2, El Cagon, CA, 82031

SOLAR Haating learmed quickly at homal Free mbormahon.
Empira School. Box 10145, Jupiter, FL 33458

MAKE MONEY WOODWORKING - Easy profits making
unusugl gits, foys, novelties. Froe details, Williams, 302%
Titus, Glen Cowve, NY 11542

MAIL Ovdes Opportundy! Start peolilable home business
mummm.%hﬁnm.mw.
. Mall Order Agsociates, inc, Dept 544,

Muwdl LY OTE45,

GROUND FLOOR AMWAY, SHAKLEE ALTERMATIVE.
Destributors Wanted, Free Kit! Homeleam, POB
25216, Charigtte, N.C. 28212

ALUMINUM SCRAP - Recycle Yourssll - MAKE $28.00/
POUNRD! Free mnformation: ndusitial - PM2, Box 127,
Adewarvdria Bay, Mew York 13807

“TAKE Calalog Orders. We drop-ship 2500 besl-seling
specalty products. Lowes! below wholesale prices, mmecdi-
Bie delwery. Spectaculer home business opportundy, Free
Baok. SMC, 8401 De Soto Ave,, Dept, 20-38, Chateworth, CA
fams

CLUP rewspaper tems — 52 - 525 EACHI FREE Raport|
Clippings-KB-2, Billings, NY 12510

ASSEMBLE PRODUCTS AT HOME. Many opporiundies
ment, Write: Businesses, 328 Brighton 11th, Brookiyn, New
York 11238,

VINYL'S Where the money is| Professonally repair, refin-
ish, recoior hamitune. huggage, car ops. Quick, sasy. Twa small
£20 jobs a day s you 51,000 & morth, Homes, cars, offices.,
resisurants, unlimiled cusiomeds. Slan earming after & few
days praciice. Senational delals free. VIP, 2007 Montrose,

Chicago, 60618

PAND Tuning quickly loamed with home study couries.
Diploma . American Tuning School, 17050 Telier
Dreve, Morgan Hill, Calif. B5037.

PHCTURE Firaming—Profitable full of spare-time Dusness.
Easy \o leam with handbook-course “Gukhe To Picture Fram-
ing Profita.” $3.00 Guaramesd. Free framing-supplas catalog
inchuded. Japs, 126-FM Seventh Morth, Hophins, Minnescla
55343,

LEARM Sawing Machne Repaiing. Men. Women. Lucta-
e Peofits, Gressén Correspondence School, Box 5104,
Spencer, lowa 51301,

MNEW Discovery in Battery Recondioning . . Eighteen
Montha Guararitese Means “Bsg Proffs Fast” Elnclunl 45
Gable Drive, Littie Rock, AR 72205

RECONDITION JUNK BATTERIES, 540,000 yoar, spars
Emea! Easy. Froe Infoemation, Owan, TT1PM, Battle Ground,
Washinglon SRE04.

SELL Books By Mail. Dealership-25c. Midwest, Box
HAZ-PM, Shawano, Wis. 54166

GET RICH uming OTHER PEOPLE'S MONEY!! Linigua —
amazng business!! Details FREEN Finance Consultants,
58-2, Bilings, NY 12510

CONCRETE Block Machines: Catalog $1.00. Route One,
Box 3740, Rapsd City, South Dakota 57701-3740

REPAIR HYDRAULIC JACKS — DETAILS FREE.
WRITE: HYDRAULIC PARTS SUPPLY, BOX 415T,
BROWNSVILLE, TEXAS 78520,
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§1,000 Weekly Home Business Directory, Box 2015-PM,
Mow York, Mew York 10163,

RENT RAGS TO BUSINESSES. $300 Dady. Free Informa-
tion: Fags, P.O, Box 03128, Portland, Oregon 87203

NEW Mercodes Benz, $120.81 momhly, or BMW, $81.51,
. Guarantoed. . . . Write: FooiCo, Box 2855-42, Springfield,
VA 22152

GUARANTEED EFFECTIVE SAVINGSINVESTMENT
METHOD Tested Way to Crganmeincreass your Money.
Dietails. Terry Mc Guirk, PM 2, 252-51 Leith Road, L=t Mack,
Mew York 11362

PROVEN Gei-Rich-Siow Free Information. AJ
Entorprises. Drawer PM2, P.O. Box 5076, Sparks, Nevada
B9432-5076

PROJECTION TV . . . Make 538's Projectons
... Eagy . . . Fesults comparable 10 52,500 projectors | ..
Your tolad cost less than 520.00 . . . PLANGS, §° LENS & Deoal-
arg imormation $17.50 . . . Mustrated information FREE . . .
Macrocoma-BFX, Washngion Crossing, Pennsylvania
18977, Credicard ordars 24 HRs. (215) T36-2880.

HOW TO start SEVEN moneymakang businesses al homa,
unmecassary. Free inlormation: Cuesoel, Box
39431, San Clements, CA B2672

FLL help you get staried in maorder, give you personal
aftention, evaluate your idess. Senous baginners only, Cail
Toll-iras: 1-Ba00-421-3243 or write: mmmzm
Wilshina #506P. Sania Monica, Calfomia 90403,

BORROW 530,000 without interest! Al sligitie. Rlepay any-
E..qum ! Infohousa-PM, BOS Post, San Francsco,
84109,

KISE YOUR BOSS GOODBYE. Making more monay fully
duatrated, 100 pages leaturing: owning small business with-
out capilal, expariénce; raising up o $100,000; pocketing up
to S10,000; drawing up 1o $2.000 montbly. $12.50. Lioyd
Kinsey, 1640 Columbia Dr, Decalur, GA 30032

PROFITABLE OPPORTUNITY! 100 BUSINESSES you
can san now with liftle of no evestment. Frea detaits,
Cavanagh Associates, PO Box 255, Depd. P11, Northpost,
MY 11768

MONEY Making Home Businessas. Datails. Nadne Rice,
F.0. Box 2358, Rohned Park, Call S4928-8X10

BUMPER STICKER PRINTING DEVICE. Cheap, Sempla,
Ponabke. Free details. Bumper, POB 22T81(GC), Tampa, FL

MAKE MONEY BY THE MINUTE around the clock for
doing 8 hours 8 week paperwork Biom home, Grows 5 M-
time incoma. Tolaly new ultramode proyect urlie amhing
batfone. 53l ground ficor, Mo expanence of aducabon require-
ments. 10,500 people already doing. Division of major ULS,
oorporation. For detids dial (218) 452-2171, 24 hrs,, 7 days,
Mgk tor et HI3T.

SCREEN PRINT T-SHIRTS. Inexpansrsa ks, Free Delalis.
“T-Printer,” POB 23991(GC), Tampa, FL 33623,

MAKE Rubber Slamps. Highly Profitable Busimess Frea
Dutails. Stampar, POB 22806(GC), Tampa, FL 33622

ASSEMBLE Useful Housshold Product af Home. Simple,
Proiitabde, Write: G.P.0., Box 10538, Hong Kong

SELL SBENSATIOMAL me BURGLAR ALARM.
Lightning  sefler. Margin. Samples for tral.
Mortmwes! Electric-FM2, Box 1046, Michell, 5. Dak, 57301,

PROFITABLE GOLD FOIL PRINTER, Parscnalize busi-
ness cands, pencils, mabtches. Free Delails. Gold, POE
24086(GC), Tampa, FL 33623,

SPARE TIME CASH. Everyihing To Start ¥our Own Whiols-
sale Buseness Al Home. Free Information. Aadabaugh, Box
GETP, Paul, ldabo 83347

S480 Wagnkly Homlmlllng program, Goodworkd. Box
26233-R, Tamarac, Fiorida 33320

BOAROW by mail! Fast! Easy! Confidential! For Details
Write: Accurste, 2120 Cresimoor, Mashville, TH 37215,

NEW Luxury Car wilthout cost! Write: AMCO 9, 1601 Maén,
Plasnkeid, N 46168

BORAOW to $500,0001 Any worthwhe business venbure!
For details Write: AIBM-93, 1801 Main, Plaindield, [N 45168

FINANCIAL Inceparidencs in your ten busiress! Mo Expa-
fiende, of Major Investment! Research, P.O. Box 146, Mebo,
M.C. 28781

HEW UNKNOWN busmess brings m S2,000 weekly, no
imvestmant. Get in whils @'s hot! DuBois, Box 183PM3,
Sapside Heghts, M.J. 0BT51

MEW- $500.00 From one sheet of Plywood. Guaranieed.
Wash. BBE32

SENSATIONAL Horme Franchiss. Free Bro-
chure, Allematives, Box 1089E, Port Onchard, WA, 88366,

MAKE milions MANUFACTURING BATTERIES. Supplies
availatie, Everdast, Box 365, Bogots, M 07803,

HOBBIES THAT MAKE MONEY. Homa projects. In-teplt
book, F10.00. DMZ, Box 77 RDE1, Belle Vemon, PA
15012,

340,000 ON 4 ACRE! Now Hydroponics—inexpensive,
pleasant, practicall Lite manual labor, Froe inkoemation.
Robin's, Box 1657, Brenham, TX. T7RX3

$15.00 (HOURLY) WOODCRAFTING NOVELTIES! Bro-
chure-25¢. Woodman, Box 4684, Springheld, Cvegon
a74TT

RECYCLE METALS. NO, NOT BEER CAMS! Easy 34508
weakly! Free information, Recycler, Box 1657, Brenham, TX
TTEa3

BE YOUR Own Boss. Make Big Money With Over 2500
nmummmmwmmm
The Gift Center, P.O. Bou 6445, Dapl PM1,
Missouri 3107

START Bicycle Faepair Busness. Free Details! Bicyches,
Box 4552, El Paso, TX TR914,

MEW Make 53000 Monthly in Masorder. Detais $200.
Minnestts Publishers, Box 2348, Mnneapoks, MN 55403

TAX FREE ACCOUNTS. Off Shore Privele Banking. For
Infrmnation Send 3500 To: NEHAUL, Findogatan 34,
Stockhalm 11535, Swaden

BEAUTIFUL BATHTUS REGLAZING appicators and dis.
tbutors wanted coast 1o coast, Excellent apportunity. Call toll
frea 1-B00-235-8557. Unaque Coatings Comp., 26620 Grand
Flivar, Raciford, M1 48240,

BRONZE BABY SHOES $£250.00 Daiy Possible. NBSPM,
388 Airport, Sabring, Fla, 33870

MULTHLavel Mailorder, Two Opporunties. Delads.
O'Nail-M, 10 Oak Lane, Suisun, CA S4585

WEENK-End earmings $2,000 +. Details §1.00 [deductbie).
Rachel, P.O. Box 1444, Columbia, TH. 3840214484,

EXTRA INCOME! Family Erferprise. Teans o Grandpar-
erme. Baad Mecktace Kits 5okt to People you see Regularly. To
465% Prolit. Free inbormation o $3.00 lor Sample Retund-
abie. Kits, Biox I7E2M, Gresnville, SC 20608

EARN income by saving people money. Write: PDI201,
1806 Ashmoor, Louisvilla, KY. 40223

HOTTEST MONEY MAKING HOME BUSIMESSES!N Free
Dataita. . . . D'lohn, B15 Mew Lenax Poad, Joled, Hinos
60433

$100.00 DAILY n your own business.

Wholesaling”, Dwetails. MARKETING, Box #1711, Unicoi,

S,Hll.lunwmak Opportunities| - Free Bnformaton -
Cynamics, Box

‘lmGElmﬂHﬂﬂ-l

ARAB BUSINESSMEN Heve Money o Buy B Invest. Top
Findars Fees Paid. Ini. MiddieEasi Asspc., 284PM1, 8281
Fla:oman, Humington Beach, CA 82646

FREE Samples - Amazing crysials turn water imo 5 botties
dalightiul 1B strength wine. Eam 52 - S300 weakly sparatirme.
$1.00 posiage would be warmnly apprecialed. Sand to: Presic
Wana, Dept. 8100, 1881 Bayview Avenue, Suite 101, Toronio,
Dirriaria M40 3C1.

MULTELEVEL MAILORDER! NEW COMPANY PFus
UNIGUE FOOD PRODUCTS Equal RECORD Breaking
PROFITS. Fres information, Detailed Cassatto. Rishl. Box
1844, Bristol, TH 3TE21

Tenr aTea2

STEP UP TO FLOOR COVERING! Interested n & proven
high paying career? Up 10 $1,200.00 WEEKLY-full or pan-
time. Free Details. Westam Floors, PO Bax 857-0, Balgracs,
MT 58714,

RINGS, WATCHES, JEWELRY - 800 profit, Free Sales
Wit Catalog. Spothght, 2140 158 Fifth Averu, New York, NY
10010,

UNLIMITED Esrmngs! Maliorder Multi-Level Food, Dist
Dwinks. Lanas, 2H Hanry, Claremoni, NH 03743

EARN hundrads weakly sailing inmormation by malll Free
datails! Success-PA, Box 1762, Bristol, CT DE01D

(Continusd on next page)



BUSINESS OPPORTUNITIES
Continued from
1 MADE 340,000 Year by Mafonrder! Heiped othars make

money! Detaits 25¢. Torrey, Box 31BYY, Ypsdant, Mechigan
48187,

$3,000 MOMTHLY selling micrmation by mel. Fres infor-
mation, Bos 10179, Alexandria, VA 22310

MWEW Luxury Car Without Cost! Write: AMCO 8, 1601
Mein, Plainfssid, N 46168

$50 HOUR - more! Easy BathiubySink Refinishing. Free
Delails. Shephard's, 4418FE-Wes! 30th_, Los Angeles, CA.
BO0E

BUCCESSEFUL SWEEPSTAKES SECRETS. Win Nowl
Free Raport. Write: Timberhill Company, Box 51, East Aurora,
MY 14052

AMAZING WEALTH! Prolitabée Home Business Spane
Timo Datails, Qualny Books, 1524 Elott, Park Rigge, IL.
ao0ss

SEIED IN GOVERNMENT NARCOTICS RAIDS! Auto-
mob#es . .. Vans . . . Boals . . . Furnilune . .. Thousands other
#ems. Buy Dinl Cheap - Ressll jor Big Profits! Fres Informa-
tion: Marcel, Box TS57-M. Monroe, LA 71211

SELL Books By Mail, Unlimited Income. Starter Kit And
Operating Manual - $1.00. Halz Ertamprisss, 407 South Tth
Street, 5. Helens, Oregon ST0S1.

LEARN The secrets of repainng junk batteries “Fabulous
Profits.” FIRST ESTABLISHED COURBE. Apex Enginesring,
5454 Boisa, Atascaderc, Casl. 83422

COMPLETE Line of Hgh Cuality Low-Proed Cutling Tools.
Hedding Fixures, Precigion insinsmants. Tool Sleel, Electne-
Powar Tooks, Hand Tools and much mone. Mast lems Deliv-
m&u.mn.mmmm1wcﬂmw-
abba with First Ovdar. TO: KBC Toolte, 5300 18 Mie RAd.

YENDING MACHINES. No sefing. Roules eam amazng
profits. “Big Catalogue FREE.” Parkway Corporafion, 1930
PMB Greanspring Diive, Timomium, Maryland 21083

WOODWORKERS - IDEAL HOME BUSINE 55. Mo Sailing.
Starier Gude Reveais Secred. Frea Detalls. Poe Shop, TR
West Peterborn, MH 03468

$52.00 From Sguare Fool Ptywood. (Huge Demand).
Roveaing Proof 25¢ (Felundabla). Woodwin, Brdgewaler,
Miass 02324

RECOMDNTION Used car bafieres! $100.00+ daly!
Secrets othwrs don'l el Stamp pleass. Battery Outlal. Box
3300, Hickory, M.C. 28603,

MAILORDER'S PROVEN-CASH-PRODUCER!! BO0%
PROFIT. Guaramoad!! FREE Informatian. MIC, 1424 Inshil
E11, Bilpas, M5 39530

MMEDIATE PROFITS! Spare Time YOU OWN, Oparate
From Home. Mo Capital, Experence. 2000+ Producls.
‘Wholesale Prices. Fres Detads, Wealthbuildng, P 12, P.O,
Box B8, Clewision, FL, 33440

BAVE! $1.00 Sends Your Mame To Every Business Oppor-
tunithes Ad This issue. Krause, Box 6232 Fint. MI. 48506,

MAKE MONEY WHOLESALNG!
Champions, Box 2234, Evgens, OR 07402

SELL Books by Madl Fron Dealership. MNewlife, Box
B50a1/P2, Los Angebes, CA. BOOT2.

Frest  FAeport,

BORRDW by Mail' Fasi! Essy! Corfidential! For Details
Write: Accuraie, 2120 Cresimoor, Nashville, TH 37215,

$6,000 MONTHLY or your Money Back Send 510000 To:
Moron's Research, Box 54573, Levington, KY 40505

$50,000 Possile, Home Hobby, Booket $3.00. DOVE
INDUSTRIES, 1217 Ensl 13nd Stoat, Burnsvila, MN.
5537

Cuialhousa, 2343 Price 'U.lli-r. Zan Jose, CA 95124

3,165 Unknown Kitchen-Tabile Profit-Makers, Free Comput-
er Maich-Lip Wilh Details. Write: I3BRC, Debt. 07-8-2, 658
Park, Cranston, Rl 02910

HOW To Sa&ll Books By Mail. Literature Fres. B. Hayd

MOOHLIGHTER'S MANUAL A prowan way D make money
now, Froe Dwtails. TEC, Box 12663, Wichita, K8 67277

MAKE MONEY! Proven Experts Announced GolkdSilver
Shyrackebing Soon! Commeon Jewsdry, Tablewars, Coins, Eic.
Everywhere HOW! Easy, Detaied ~How-To-Collec! Scrap”
Manual. Sand Only £3000 Precious Services, TDOO102
Carmiage, Brecksvilie, Ohio 44141

Bax 394, Owenaborg, KY. 42302

COUNTERFEIT Bil Destector, Whoksaale $40 .85 Security
Sarvices, P.O. Box 44-1002, Miarmi, Florda 33144,

NEED cradit cards? Bankrupt? Siow Cradit? Mo credn? Lt
us halp. Call Now! 1-317-830-1712 Ex, CBE

SAVE TAXES! Tax Gusde For Staring a Mew Business. By
CPA. Dont Delay! Booklet £3.00. JJM Enterprises, Inc., Box
428, Jerison, Mi 48428

START and Ogparate your own Proltable Home B

$500,000 IN 50 DAYSH Mo Jokel Amarng Mew idea
Revealed! Free Detaila. Hurry! Lauren Enterpeises. Box 231,
Wattvan, Mass. 01644

BECOME A Milionaire Using Our Money—Frea! Jaoc),
Box 383H, San Pedim, CA 80731

GET RICH Writing & Selling YOUR OWHM. Simple Infanma-
tion. LM, 1378 Enfeld 5t, Enfeld, Conn. 06082

FREE DETAILS Gt fust sbout all he maney you want. Tha
Bock Fack, 222 M. Delawane, Chrisman. IL 81024

Freg Datails, Maes Distnbuting Co., T45A 1560 Streat, Ancata,
CA. §5521

START Home Mail Order Business. High Profts. Part Or
Full Time. Mow Experence Ov Capfal Mecessary. Free
Dwtmils, Cresion. Dept. A12, 2465 Grand Ave,, Ventura, GA,
3003

MEW Maiiorder Opporunity! S4an Profitable Home Busi
ness in Booming Vitamin Sales, Exira income. Tax Bandglits.
Mo Imoniories TnM.ermhrDﬂHt.PthrmEﬂabg:
Fannco, Depl 88, Box 2276, inglewood, CA 90305,

MONEYMAKING OPPORTUNITIES

TRAVEL Extensively and Actually Make Money while Tray-
sling. 10 Day Guarantes. Send only $885 for greal book,
Anderco, 13002 Japser Lana, Cypress, TX T4

FANTASTIC PROFITS- Earm up o 104% annually on
rveshed funds. Mo tricks, gimmicks, fees, CHMmmessions, mirs-
mum purchases. IAA, Keogh available. Litte known lacts.
Complete report only §3 95, ORDER NOW, MJK Co,. T462 5.
Fillmaore Circla, Depd, PM, Littiston, Colorado 80122,

FUNDRAISING PRODUCTS with Color Brochures. Help
Groups Eam 50%. $1.00. Fundraising Producls, Drawes
8601, 5t Pelersbueg, FL 33738

TMMEDIATE PROFITS! Spare Time. Uniqua Proven Enter-

munnnﬂm&mmmwm Mo
Expanance. No | fhaiis. Mo Collections.
leﬁmﬂ&mtmﬁl Modema, Dept. 1037,
3855 M. Lincoln, Checago, 1. 60613,

CERAMIC MOLD MAKING 111 Rustrations Handbaok
B850, Innsbruck, 5318 Shadybiufl, Durham, NG, 27704

MAKE 31530 PER HOUR as prolessconsd bail bondsman
[or womant) Mo invesiment or experience nacessary. Work
Tull or part-tima from home. For froee dedails, send postcand To:
Bonds, Box 802, Baton Rouge, LA 70821

CENTRAL Vacuum Systems. Dealers 'Wanied., Several
Teritories Available. We Guide You. 1-B00 441-T527 Exi.
Bg

OVER 300 Businessas You Can Siar For Under §1,000,
Chafin, Box 160, 2307 East Ben White, Austin, Texas
TaT44

Opportunity Mag-
arina shows hundmeds of ways. YWiie: Opportundy, Dept. B7S,
B M. Michigan, Chicago, IL. G802

100 REPORTS| Busneas Opportunites, bail Crder, 52,75,
AMOPMZ, Box 1147, Manion, Ohio 43302

530 PER HOUR DRILLING %" HOLE In Wood. Begin
. lustrabed Manual 53, Guamantesd. Drill, 8560
5W Barbur, Suste 105, Portland, Oregon 97218

BUSINESS Ogpportunities. Wrte: Shelburn Comgany, 613
Palharn Place, Vingivia Baach, Vinginia 23452,

LEARN Flower Arranging 8t home. Faecinabng Hobby of
Business, Free booklel. Lidetime Career Schoals, Dept, B-T7,
X281 Bry Avenus, Los Angeles, Caliomia S0084.

INCOME OPPORTUMNITIES, FREE INFORMATION, 5TU-
ART'S, Aoule 3, Box 264, Vale, N.C. 20783

3500.00 WEEKLY Recychng Discarded Tiras. [Frea Inkor-
mafion). LeValeys, Fourtain, FL. 32438

FANTASTIC parnings mading from home!l Offer: Rush
Sawmpad Addrassed Envelopa. Imparigl, P-8 X17410, Fort
Laiderdaks, FL 33318

MOMNEY from discarded tras! Detais, Brownie, Box 53
Fighers, Indisnag 45058

MAKE PVC PIPE FURNITURE. $30.000 year, spare tme!
Eagy. Froe Information. Owen, 771PF, Baitle Ground,
Washingion 98604

GET RICH! Secret law smashes debts — brings Cash,
Credit! FREE repoet!! WaaRhit-WEM-2. Billings. NY 12510

VINYL'S whare the money is! Professionally repair, refinish,
recolor hurndurs, uggage, car tops. Cuick, aasy. Two small
§20 jobs & day aam you $1,000 & month. Homes, cars, oflices,
r'lqlmn-rlh urkmited cusiomers, Sian eaming alter 8 few

practice. Sansational details Free. VIP, 2063 Montrose,
Crm BOETE

PROFITABLE GOLD FOIL PRINTER, Porsonalze busi
meEs cards, pencils, matches. Free Detads. Gold, POB
24366(GG). Tampa. FL 33623,

ACOUIRE Personil waalth, ires delads  Burgess

Enterprisss, 3008 Limerich, Degt. PW1, Lansing. Michigan
48510,

BUMPER STICKER PRINTING DEVICE. Cheap, Simple,
Fortable. Free detalls. Bumper, POB 22701GG), Tarmpa, FL
3I82E

FINANCIAL SECURITY through profitable home business.
Free Deiaits, FTOE. 3717PM Dusty Lane. Ralesgh, NG
2Ne0d

SECRETS of tha Richest People. Free Datails. Weyna
Westiakn, Kiana, Alaska §9749

MAME ¥our Cwn Income Ba & Drywal And Plasisr Rapair-
man Send £7.00 To: Conken, P.O. Box 5431, Laguna Nigusl,
CA 82677

MAIL ORDER RICHES! Book Reweals Al No Expenenca
Mecassary. Detalls FREE. Blue Emanpeises, Bax 302, Roslyn,
WA 98541

EXCITING $10-525 HOURALY Income, Unusual opporunity
making, assembing products & home. Marrtt, Drawer £38P,
Richandson, TX 75080

GROW RICH!! SECRET FEDERAL PROGRAM RE-
VEALS HOW! FREE DETAILS. Classic, Box 15584,
Honghulu, 86815

ABSOLUTE GROUND FLOOR OPPORTUMITY Best Food
Myt Lewel Just Bagan! START 1884 RIGHT! Terrilic Spon-
soring Program, THBG11, Box 441, Simsbwy, Conn. 06070

SELL “How To" Boscks By Mai For Marey, Freo Details,
Unigue Publications, 107 Bracebridge Cres. 5. W., Calgary,
Alberta. Canada TIW 076

EAAIN Huge 2nd Income! Excilng Home Business' Free
Datads. Danco Markenng, 780 Ballantyrs #A, Dept. PAM28, Ef
Cajon, CA, 52021

32.00. NEWAY, P.O. Bax 148, Fad Hook, M.Y. 12871

GROW WITH US M. L. M. Co, With 300r Growth Par
Manth. Details wiite: You Can Make i, 30 Howland RD., West
Hartlord, Conn. 06107

HOW TO BMAKE MONEY THROUGH CLASSIFIED AD-
VEATISING. Bookiet shows you how o start your cwn busi-
nass with Classifed Adverisng. ONLY $1.00 FOR BOOK-
LET — (5200 coupon refundabie with hrsl order). 8.8,
GROMOWICZ, POPULAR MECHAMICS, DEPT. PMC1, 224
WEST 57TH ST.. NEW YORK, NY 10019

MAILORDER OPPORTUNITIES

BEAUTIFUL MERCEDES BENZ & FUR COAT Giveaway,
Cataioguee §1.00. P.O. Box 28358, Dafas, Tewns 75328

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

8500-51000 Month Plan raising rabbits for us. Fres details,
‘White's Fabbry, Box 1388F4. Hudson, Ohio 44256

RAISE RABBITS SUCCESSFULLY 68 Page Booiklsat Talla
How. %1.00. Amercan FRabbit Asen, H1, P.O. Box 436,
Bloomengton, Iiinois 61701

AMATING Profits] $10,000 Yearly Raming Rabbes for Wool
and Breeding. Detads—%2.00. American Angora, Mafa 12,
Montana 58538,
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EARTHWORMS, LIVE EAIT

FREE Liternture. Plase Fistrorms, Crickats. Redwonmg—
1000-58.95, 5000-%42.50. Book on How and Where o Sell
with Owder. Carter Fishworms, Plains, GA. 31780,

OF INTEREST TO ALL

CASING GAMBLING, Win $Thousands Confidenial ihor-
mason $2.00. 9 Acberts, Staten lsland, 10308

WEED HELP? Credit Divorce, Taaes, Degreses, Privacy.
Joibs. Mew solfions. Frem book catalog. Eden Press, 11623
Slater, Box B410PG, Fourtain Valkey, CA G278

FREE Promotional Albumg, Concert Tickets, Stereos, etc.

Informaton; Bary Publications, 477 82nd Street. Brooklyn,
NY 11209

VACUUM Cleaners “Discount Prices™ “Mew” Raeinbow
5305 95, Kithy, Filter Quean, Gompact, Details: ABC Vacuum
Warshouse, 7021 Burnal - PM, Austn, Texas TBTST

SEE Etfocts ol Pollulion £2.00. ACID ROCK, 850 Auger,
Budbury, Ontario, Canada PAA-4A5

DISMEY artist shows you bow 10 draw. Firs] sasy Beson
FREE! Get stared foday! Bruce Mcinyre-PR2. 3471
Crowngworth, Corona, CA 81720, (T14) B53-T452,

SMOKE-QUITTERS! Elmunats Craving Healhlully—"Pia-
cobodrows!”, 5395, Lucky Days Unkmdesd, Box 38371,
Colorado Springs, OO BHOAT

MYSTERIOUS Cold War, Clearly Written §3.00, Amazing
‘World, Drury, Mass. 01343

HOMEOWNERS! REDUCE MORTGAGE By Hall Yourse!!!
Legal. Practiced. Easy “How- To" Manual. Send Only $4.00!
Money Back Guamanies. Precous Sercces, 7000102
Camage. Brecksvile, Ohio 44141

TAX DEDUCTION Checkisi-1983 £200. 4120 Park Av.
S0, Minneapolis, MM. 55407

BORROW 525,000 “owverrsght ™ Any Purpose. Keep Inditi-
nitely! Free Repor! Success Fesearch, Box 19730-AN,
Incharapoks, Indiana 45213,

MONEY Probéems? Free Book describes Loans, Cash,
Govemmant Grants, Other benedits, avalable o mdviduals.
Winle: Associales, Box §8-Ad, Brooklyn, Mew York 11235

BORROW §5100—325.000—No  Cosigners— Confiden-
fiph=Convenignt—Frpe Detads—  Box 145840, Dallas,
Texas, T5IE1.

BOAROW 230,000 withoul irterest! All aligibile. Plapay any-
lime. Frea deieds! iniphouse-Ph, B0E Post, San Francsco,
CA S4109,

BORROW FROM HOME. Any worthwhile pupose within
¥) days. Competitive Rates. Also sam substancial smcoma
telping others. Mo expérience, own hours. National company
1o assist. Mo gimmicks, Free details: DFC, Dept. 10-G-2, 1145
RAeservor Avenue, Cransicn. Rhode leland 02920

CASH LOANS Borow By Mail. Ay Amount, Froe Detads,
Application Pushed, Moneymasters, D-108, Box 3163,
Panghyrst, N.C. 28374,

CASH Loars—Bompw Dy Mail 3500.00 to 525.000! Fres
detads, Application! LTD-PM. Bax 937, FI. Laudendale, FL
33302

BORROW $100-5100,000! instan FReply! Mo Co-signers!
Aush Stamped Ervelops! Financal, Box S487(P),
Richardsan, TX 75080

CREDIT NOW! VISA, MasterCard, Chack - Cash Cards
and mwch, mwch more! Frea literature. Wrile: TM Firancial,
PM, Biox 480183, Los Angeles, CA BOME

BORROW §500.00 - 5500,000 Cash. Immedals Process-
ing, Confidential, Send Stamped Envelope. FBAT, Box
S52304P, Grand Praing, Texas TS50

NEED credd cards? Bankrupl 7 Slow Cradit? Mo Gradit 7 Lat
us hedp. Call Now! 1-317-839-1712 Ex. G5

DIVORCE

EVERYTHING FREE! Newsletier of FREE Offenngs By
Suppiors, Manutacturers, Retaders. $5.85 Year. Fres Details,
Sampler, Bax 2630, Easichester, MY, 10708

WINNING  Information,  51.00. MEW'S RMGHTS
ASSOCIATION, 1898, Forest Lake, MM 55025-0169

CUT income tax up 1o 100%! See how New Courl Ruling
applies 1o you! Comprenenaive Repor $2.00. Law Search,
Box 3216F, Boise, Idaha B3703

AT Chbap Toys, Clothes, Furniue, Tools almost any-
ghing in your Home Town. 5250 VCIL P.O. Box 520521, Sah
Lake City, UT. B4152-0521

HOW TO LIVE 20 PERCENT BETTER OFF YOUR
PRESENT INCOME. Sensational Book. $500. Carlisla
Emtevprises, 2220 Mona Drive, Dothan, Ala, 38303

PERSONAL

RELIABLE— Ramaid — $1.00. Felino, £371 B Cajon,
Suite #2710, San Diego, CA 82115

MONTHLY or individual lofler services. Details. CMS, Bow
25401, Cleveland, OH. 44125,

LOS ANGELES Aesmailing Saervice, Single Pieces §1.00,
Mondhly Service 310000, FleceivingForwanding Sarvice.
Guarantead Daily Servoe! Wil Mail ¥ou Locaks Post Cards of
LA Asea Upon Request. Gerakd's, Gerald Castiebery, P.O.
Box 167, 6320 Wikcon Awe., Ball, Calit, B0201

LOS ANGELES RemailsFonwarding. Daly Senics. De-
pendabé. Box 10014, 560 South Varmont, Los Anpeles, CA
20020

ENDS ol the Eanth! Your letber mmailed from Moma, Alasica
51.00. Clandestine, Pouch 82223 Nome, AK 99782

MISCELLANECQUS

PHOTOID. Sealed n plastic. Good in al States, Proviness.
Fasi, GUARANTEED. Send $6.00 (2%10.00), Pholo, Mame,
Address, Heighl, Wesght, Hair, Eyes. Birthdate. Cardnal
Publiishing, 2071-48 Emarson, Jacksonville, Florida 32207,

COLLEGIATE resoarch catalog—306 pagas— 15,278 top-
lcs! Aush 52.00. RESEARCH, 11322 Idaho. #206PK, Los
Angeles, BO02S. [(213) 4TT-B226.

ORMAMENTAL iron Desigrs. Book of 1600 boauttul prac-
hoal designs for railings, columns, sic Fres Literature.
Cunnmgham, Box 20005, Sall Lake City, Liah B4120-0005 —
— (3881 South 3200 Waesl)

ONE BELL “Three Separate and Distinct Tones.” “Mew
Dasgn.” Free Informamon, Wind Mil, P.O. Box 20002,
Danvar, Golo. B0Z220

WANTED MISCELLANEOUS

AUTOMOBILE Literature Wanted: 18900-1975. | Buy Auto-
mobile Sales Brochures, Manuats, Eie W. Miller, 315
Weodgewood, DeWWhit, NY 13214,

SCRAP SILVER CONTACTS. FORKLIFT CONTACTS,
Sihver Solder, Stedling, Gold Plated. Robert Lesrerak, 652
Myrile 51., Elizabath, M) 07202

FREE! "Enrich Youwr Lite™ Catalog. AVEC-PMZB4E, 136837
Carroll, Tustin, CA 92680

BORROW By Mail! Free Details! MBG-PM283, Box 2268
Sandusky, OH. 44870,

COLLEGE DEGREES BY MAIL. Rancwned Uneversitss

afer n.ur.-mm Bachelors, Maszters, PhDs. Fres

g dertal Co fing, Box 317-MP-2, Tusfn,
E‘-Blrhfma. S2E80.

BUYTNG Tungsten Carbide, Tungsten, Molybdanum, Sitver
Solger, Sikver Comacts, Gold, Platinuem. B00-321-6914 Ohio
216-531-8333 collact.

GOLD, Silkver, Platmum, Mercury. Tamalum. Samplas eval-
uated rea. Dot asshyng serace. Call Wholesas Terminal iod
tree: 1-B00-032-1010.

FOR SALE MISCELLANEOWLS

ATARI Crwrars. Save Monay. Repair Yiour Joyslicis Owick-
by Al Easily With A Fog A Stik Regaic K2 Kit Contains 2 Joy-
shick insarts, 1 Printed Cincull Board And Instructans For only
£3.65 Plus §1.00 For Shipping. Send Cheack Or Money Crder
To: Fix A Stik, Inc., Box 207P, Holcomb, NY 14458, No
COD's. DGINH"'MM

5% OFF Thousands Of Products. Catalog 55.00, DRW,
Box 8084, Annapots, MO, 21401

BIBLE Questons answered, Slamped envelope. Bylon,
17167 Bantier, Detroit, Michigan 4821%

ASIAN, Europaan fendship! Free delalls: Inber-Peeilic,
Box 304PM, Birmingham, Michigan 48012,

MAKE Frignds wordwide through infemabionsl cormespon-
dence. Details fron! Hormes-Verlag, Box 110660°PM, Berlin
11, W. Gemmany

“THE Day After"7-50 Free Survival Listings—52.85. Lite
Lists, ¥ Adington Bhvd., Morih Arlingtan, MLJ. 07032

SECURITY Pocked Security Blankat, Cary for Conlidence.

GET IT RIGHT With Personalized Lunch Bags. 514.55 per
Lot of 10 Doz, Pont Full Mama o Monogram Desired and
Order Through KRISTEN, Oid Rediord. PO, Box 18008,
Deetroil, M1, 48013

GOVERNMENT SURPLUS

MILLIONS OF SURPLUS BARGAINS! Many 1% onginal
cost, Jowps included! “Maborwide Gevernmen! Buyer's
Guide Threctory™—$2.00 |Guarariesd). DISPOSAL, Box
1910TAN, WASHINGTON, DC 20036,

JEEPS, Cars, Trucks From $60.007 800,000 Bargains! Buy!
Your Areal Free Dwtails, Stamp Appreciated. Surphs, Box
3321-PM, FL. Smith, AR 72013

1S IT Trwe You Can Buy Jesps For 544 Through The U3,
Govarnment? Get The Facts Today' Call (312) 742-1142 Ext,
T3,

LOANS BY MAIL

BIORHYTHMS: Computerized. 365 day resdoul 58.75.
Fipase-Hal Enlemprises, Box 572, Dull.rlh.ﬁl:!DﬁE

FREE! FASCINATING, lllustrated Saif-improsvement Book
Catakag! Write: Riverview Resaarch, B3P Rverdront. Aiara,
AZ BE442

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Experience. Education, Achievermnenl Fast
Ingxpensive, Cal (814-863-1791). Or Write: Box 13151-T2,
Columbus, OH 43213

SILYER FORK-TRUCK CONTACTS AND SILVER Soider
CHEAP. Roberi Lesrcrak, 652 Mywie St, Elizabeth, NJ
o202

HEARING AIDS

SAVE Hall Buying Awds by Mad. A¥ Major Brands. Avasabie,
REA Company, Box 364, Bridgepor, Ohio 43912

HUGE SAVINGS Elminate Dealer Markups., Fres Trial
Baferies Wholesale. Terms Aranged. Call Toll Free 1-800-
3231212, Or Winite: Lioyds-PWC, Rockiord, IL 81110

FREE HEARING AID CATALDG - Save V4 by maill Write:
“MonaySavers”, 9530-PM-2, Langdon, Sepubreda. Califormia
91343, MOT scid in California.

TREMENDOUS SAYINGS On Brand Marmes. LeBamon
Company, RR7C, Saratoga Sprngs. NY 12868

SCIENCE & CHEMISTRY

UNLISTED ADDRESS. Discreet and confidential Remail
£1.00 Sengle. Mall Forwarding Sarvice, BOS0 5. Main,
Houston, Texas TT0ES

DEPENDABLE FRemalls. ;
Central, Box 504, North East, MD. 21901

CONFIDENTIAL Mal ReceivingForwanding. Mail Drop,
Box 18036PM. Orlando, FL 32860

Saves  Money.

REMAILING 20¢. Forwardng $168.00 yearly. “Economdal”
Box 541, Ephrata, Washingion 58823

CONFIDENTIAL Med Forwarding. Postal Shoppe, 363 East
P00 South, Sah Lake City, UT. 84111

SLOANSS On Signatwe To - §100,0000 Ay Purpose,
Write: Ete, Box 206P, East Rockaway, New Yok 11518
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START Your Oren Remail Business. Kassoul. 11632 Las
Luces. Santa Ana, CA 92705

LABORATORY Cherucats, Glassware-—Appamntus, Cata-
logue $1.00. Deluse Scemikec, 534 5. 13 Stresl, Mandowoe,
Wisconsin 54220

CATALOG 51.00. Surplus Lists Laboraiory Sales, Box
161A, Bnghion, Mass. 02135

1953 Catalog. 200 pages. Thousands of chemacals, glass-
ware, sciencahobby equipment. 5200, Mesrall Scemtilic,
1665 Bufiado Road, Rochestar, New York 14624,

FORMULAS, PLANS, ETC.

MONEYMAKING CHEMICAL FORMULAS — THOU-
SAMDS! CATALOG $3.00 (REFUMDABLE): CWAJ, Box
163, Brooklisdd, Wisconsn 530050153

YEARLY. Monthly, Singles $1.00. 2235 Oid Mal Road,
Cregcent City, Calil. 85531

ANY FORMULA 510.00. Catalog $1.00. ). Belfon, Box 558,
Chicago, B0ES0



Popular Mechanics

DEADLINE FOR ADS: Copy and Paymert musi be in by the Sth day of the 2nd preceding month for the issue in

which the ad is 1o appear. See Head of Classified Section.

HOW TO COUNT WORDS: Mame and address miust be included in counting the number of Words in vour ad. Each
initial or number wused cownts as 1 word: J.J. Smith, 224 West 57th Streat, New York, New York 10019: 9 WORDS.
Zip codes are not counted, Phone #: 2 Words. Symbals used as keys are charged for. City or State count as 1 word
Jersey: 2 words. Ablpreviations such as CO.D., FOB. RPM.. USA, PO, 57,
16mm are counted as 1 word, (P.O.Box 392 counted as 3 words) Waebster's Intesnational Unabridged Dictionary
will ba used as our authorty Tor spelling, compound words, Hyphenatons, abbroviations, etc, Plaase make chacks

aach: Mew Brunawick, New

payable to POPULAR MECHANICS.

m'lulﬂthlhnt. New Y.
ssified Advertisi

N.Y. 10019

Orcher
262-4825 9 Form

ng Dept. (212)
F2

Only $57.00 far 10 word minimum

$5.70 each additional word

BOLD FACE CAPS add
%1 per word

{First Word: No Charge For Bold Face)

Ramittance of § i enclosed t0 cover inserbons{s) in the ISEUe{S). Classification
1 | | | ] |

Mo Charge for CAPS | 2 B | & | s | & | 7
| | | | ] |

] I [ 1085700 | nsezm | 126840 | 1357400 | 14-570.80
| | | | | |

15-885 50 | 1e-g9120 | 17-596.00 | 18-$102.86 | 18-3108.30 | 20-3114.00 | 21311870
| | | | | |

Z2-5125.40 | @m0 | 24-5136,80 | 25514250 | 26-5148.20 | er-s153.90 | 28-3159.60
| | | | I

75318520 | 3es171.00 I N-5176.70 | 32518240 | 33-%188.10 | 3as193.80 | 35510950
| | | | | |

36-5205.20 | 37321090 | 38-sz16.80 | ¥o-5222.30 | so-5x2m00 | #1-s233.70 | 42-3230.20
| | | | | |

£3-5245.10 | sa-5250.80 | 45-5258.50 | #5262 20 [ 47526790 | esszTa80 | 4s-5379.30
| | | | | |

S0-$085.00 | 51-3280.70 [ s2-5298.40 | s3-s302.10 | 54530780 | 55531350 | s&6-$319.20

YOUR NAME PHOMNE:

(PLEASE PRINT)

FIAM (NAME IN AD)

YOUR ADDRESS

CITY STATE ZIP

DATE: YOUR SIGNATURE

{PLEASE PRINT OR TYPE COPY ® FOR ADDNTIONAL WORDS ATTACH SEPARATE SHEET)

GENEALOGY

RECIPES, COOKING, ETC.

FIND YOUR FAMILY HIETORY in the Nasonal Archive
reconds seanching at home. Frea infarmation, Archive Films.
Dept. C21, Bax 415, Holis, NH (3040

TRAVEL AND RESORTS

FREIIHTER Crulses. First Class - Less than $50 Daily!
TraviLlipe Association, Box 188NE. Flushing, NY 11358

FREE TRAVEL ANYWHERE IN USA. Thres Guarantesd
Methods. Free Details Matonal. Box 10053P, Lamgo, FL
33543

SPECIAL SERVICES

DELICKHIUS POLYMESIAN APPETIZERS! 27 recipss.
Great for parties or snacks! §3.25. HolChoy Enterprisas, Box
2589PM, Cambridge, Mass. 02238

HEARTY WINTER CHILI. 20 Mouth-Watering Recpes To
Warm You! Vadely. Serd Only 52.00' Precous Soenvice.
TOoOoA02 C&I‘l‘ilg& Breckaville, Dhic 44147

HEW ZEALAND Famous Paviova Dessert 53 Airmailed.
Muller, Bax 5, Waipw, Mew Zasland

VEGETARIAN COOKBOOK. Owar 77T Facipas. §4.50.
Finoberty Everprises, 5670 Ash Streat. Suite #1, Dept, PMB,
Lo Angeles. CA B0042.

WINEBEER MAKING Calgiop: BAJ Enterprises, 1845
Sauth 19th, Springlield, linos 82703

MSCOUNT BEVERAGE SUPPLY CO. now salling direct|
F.O. Box 248, Villas, MC 28682

FREE ENCYCLOPEDIA Winemakng, Beerrnaking Sup-
pias, Equipment, Ingredians. Vynox, P.O. Box PM15498,
Piochastar, MY 14615

FREE BEERMAKING BOOK Plus Calalog. Fines! Equp-
ment, Ingredwents. Fully Guaranesd. 5P|, Box 7B4-M, Chapsl
Hill, NG 27514

MAKE GUALITY BEER, Wine._ Free catalog. Village Store,
Box C-51PM, Westport, MA& 02790

INFORMATION On  amythg. Ferguson  Ressarch
Specialists, 50-15 Woodscle, Woodside, Now York 11377.

HEALTH, VITAMINS

ARATHRIMS - Bursita Sufferers, New Adheits Temporary
Pain Reliel. Arthrocame Aloe Vera Lobon is FDA Approved.
Woney Back Guarantes. 51395, 8 oz, Visa, Mastercard,
Chch. Add $1.00 Shipping. Alabama Electnobyist, 229 Nabile
Awarus, Montgomery, AL 36104

GARDENING & LAWN CARE

MOLES - Rid Your Yard of Modes Easlly, Send §3.00,
Dasrail Moore, RS Boa 157, Edwardgville, Hincs 62025

GROW MORE VEGETABLES. Avoid mistakes. Expar's
gardan. Customized compuber generated garden plan. Froee
Brochure. FGPPM, P.O. Box 158, Enfield, Connecticut
oe0az

THE ULTIMATE EDGER. Today's Edgng wal Tommaor-

row's Technology. For Free Informabon: 4841 Hsaleah,
Abdane, Taxas TIE06

BEST Chenese Chow Main, Delicious Recipas. £2.00. Box
23525, Minneapalis, MM 55423

1000 MEALS UNDER 50e, SEND 52.00. Penry Gouwrmet,
Bax 316Y, Sanbel island, FL 33057

WINEMAKING. BEERMAKING, ETC.

FREE BEERMAKING CATALDG. IDuIt-.- Selection Low-
el prices arpwhere. HOMEBREW, Box 158M, Hasieh,
Michgan 48840

KAHLUA and IRISH CREAM Homemsde at "% Retail
Prica! $3.00. Kawr Recipes, 107 Bracetridge Cres. 5. W,
Calgary, Albera, Cinada T2W 0Y6

WINEMAKING-BEERAMAKING-GASOHOL. Free Suppsy
Calalng.  Yeast Equipmeni. Conbnental, Box 188PM.
Casselberry, FL 22707

WINEMAKERS-BEERMAKERS— Free Cataiog—Fast
Senace— Large Salection: Kraus, Box TAS-L, Independence,
Migsouir B4053,

WINEMAKERS-BEEAMAKERS Fresh Shocks, Fast Ser-
wice, Free Catalog. O'Biren’s, Box 2840, Wayne, L 60184

BEER LOVERS — Brew your own. Delicious ! inaspensiva’
Frea Catalog. Beer Gaar, Box 25093M, Lanaing, Mchigan
Eloi ]

BEERMAKERS ONLY! Free CatalogMNewsietier,
Williem's, Box 4816, Dakland, California S4504.

FLOWERS, PLANTS & NURSERY
SUPPLIES

GROW GINSEMG, Very Proftable. Have seeds, roofs.
Goldenseal. Complede informaton. K. Colins. Viela, kwa
82380

BEERMAKING-WINEMAKING We're 41 Frea Catalog,
Vingyard & Brew. P.O. Box 401-B, Sault Ste Marie, Mi
45783

CIDER CHAMPAGNE - Make Sparkling Alcohaolic Drink, §2
to- Phil Reed, 1107 E. 3rd #8, Long Beach, CA 50802

BURGLAR ALARMS & HOME
PROTECTION

OUTDOOR SECURITY PROTECTION- Homes, Farms,
Cabins, Drmveways. Easfy Insial Yoursel. ieformabon. Detect
Alarm, Rt 1, Erhard, MN, 55534

WARNIMNG Cards, Proven home Warehouse. 20 for $5.00
Chch. HACO, 2150 Cross, Eugene, Ore. §7402

PREVENT FROZEN PIPES! MONITOR TEMPERATURE
BY TELEPHONE, lnfarmation. HAM Manufacturing, Boa 143,
Haddon Hesghts, K 08035

HI-TECH SECURITY PRODUCTS. Ewverything from top
quality hardware and plug in bunglar & fire atarma ko sophisti-
cated ghass Dreak sensors and infrared moton deteciors.
Marmna brand equipmant &t discount prices 1o protect your fam-
ity and business. Free brochure. 45 page cataiog, $1.00 [Re-
fundable). ADVAMCED SECURITY, Box 158, Dept. B8,
Dileaity, 1. 60115
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To Celebrate Our 10 Millionth Sale!

FAMOUS “MULTI-WRENCH”

(Fits every size nut and bolt)

ONLY %2
WITH THIS AD

This is NOT a Misprint.

This special offer is being made to celebrate the 10 millionth sale of the famous
New York importing firm of Abernathy & Closther. It is open to every person
who mails this original printed ad to the company address (befﬂw)

before Midnight, April 25, 1984.

To celebrate its 10 millionth
sale, the New York importing || *NOTE: This original
firm of Abernathy & Closther Pfiﬂ'ffd ad must accom-

will distribute one million [l pany your request. 4
nationally advertised MULTI- Copies or photostats are

not acceptable.

WRENCHES for only $2 apiece
to the first one million people
who mail this printed ad to the
company address before Midnight, April 25, 1984.

This is the same famous MULTI-WRENCH design adver-
tised on television and in Ir:admg mail order catalogs,
with the clever universal “ratchet™ that fits all size nuts
and bolts—U.S. and metric—from 3/8" to 13/16"
and from 9mm to 22mm.

The MULTI-WRENCH is much faster than ordi-
nary wrenches, thanks to its “speed ratchet”
design. It even loosens stripped, damaged,
and rusted nuts. And because the grip is
automatically self-tightening, vou
don’t have to apply “squeeze™ pres-
sure—the MULTI-WRENCH does
it for you.

This one heavy-duty MULTI-
WRENCH replaces a whole
toolbox full of ordinary
wrenches. Perfect for all
home, workshop, auto
and boat repair pro-

jects. It works on cars, bikes,
boats, mowers, furniture,
appliances, everything.

These MULTI-WRENCHES will
not be sold at this price by the
company inany store. To obtain one
at this price, apply in writing to the
company address no later than Mid-
night, April 25, 1984,

Each wrench carries a full one-year money-
back guarantee, and will be replaced by the
company free of charge, if it ever fails to function.
There is a limit of two (2) wrenches per address at
this price, but requests which are mailed early enough
{before April 17) are permitted to order up to 5 wrenches.

To obtain a MULTI-WRENCH, mail this original printed
ad together with your name and address and $2 for each
wrench. Add $2 shipping and handling no matter how many

wrenches you are ordering. Mail to: Abernathy & Closther,
MULTI-WRENCH Offer, Dept 114-13, Box 256 , Jericho, New
York 11753 (A23830)

Free 10-Piece Screwdriver Set with each
MULTI-WRENCH provided your request is
mailed before April 25, 1984. 10-Piece
Screwdriver Set includes 4 slot heads, 4 Phil-

lips heads, plus 2 center punch/scratch/and
scriber/ holemakers.

£ 1084 Absrnathy & Closther, Lid.




ULTRA LIGHTS: 5 my. “1ar”, 0.8 mg. nicoting av. w:mwﬁtm i il
FILTER: 8 mg. “ar”, 0.7 mg. nicotine av. per cigarete, FIC Report MAR, ‘83, ) ' ——

v
VANTAGE IR
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THE TASTE OF SUCCESS 3

Great Taste
with Low Tar.
That’s Success!

VANTAGE /




TOYOTA




