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HOME SWEET HOME
IMPROVEMENT BOOKS
FROM ORTHO.

If you want to build a great home improvement
library, ORTHO has a great line of titles— 17 in all.
And the line is growing all the time. Just look
through the books. You'll find detailed informa-
tion on most every do-it-yourself project you can
think of. And every volume is generously illus-
trated in full color...with detailed diagrams and
easy-to-follow directions written by ORTHO's
staff of experts. Home improvement by the book?
Look for these books at finer bookstores, home
centers and lawn and garden outlets where
ORTHO books
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EDITOR'S

Mnm than 30 different bobsleds were
tested by the US. Olympic team
before the athletes selected one for the cur-
rent competition at Sarajevo. Each sled was
the product of a skillful designer who used
all his technological tricks to make it a gold
medal contender.

Other U.5. teams have employed wind
tunnels. computers, superspeed photogra-
phy and other high-tech methods to pre-
pare for the Games. And even now, the
summer athletes are deep into scientific
training and coaching technigques that they
hope will produce winning performances in
Los Angeles next August.

For a look at the fascinating new comibi-
nation of science, technology and athletic
skill. see Forging Gold On Olympus (page 898). Another ingredient in the
mix may well be inventive genius. Among the foremost U.5. bobsled
builders is New York designer Tip Sem-
pliner, who holds an amazing total of 67
patents on everything from tape record-
ing equipment to hair curlers. You can
learn how he goes about building bob-

Designer Tip Sempiiner: From hair
Olympic

curlers to bobsleds,

tographer Steve Fay, whose work you've
seen in PM through the years. is now the
envy of all commuters. He can work at
home when he wants to, thanks to a new
studio and entertainment room he put
into his previously unfinished basement.
Through the combined efforts of archi-
tect Ira Grandberg and the PM Home &
Shop Dept. Steve has discovered new
happiness in The Rediscovered Base-
Photographer Steve Fay savors ment: Lowest-Cost Space Maker (page
the Joy of warking st home: 125 Some people who started
generating energy as a hobby are finding their back-yard power plants put
out a surplus they can sell. And others. like Paul Eckhoff (below. with
Science Editor Dennis Eskow]),
have even launched new busi-
nesses selling energy-related
equipment. Energy writer
Dianne Driever tells you how
to do it in Mom & Pop Power
Turns A Profit (page 100).

&ﬁdwzr
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sleds in Fire On Ice (page 92). . . . Pho- |

Why the

gas station

attendant
shouldn’t wash
your windshield.

Did you ever look at what
he cleans it with? A squeegee
that sits in water dirtied by
a hundred other windshields,
A rag that’s been lying
around collecting dust, oll,
and who knows what else.

A paper towel soaked by
vapaors from the gas pumps.

We know a befter way to
clean your windshield. Con-
sider Wyp=shield windshield
towels. Specially designed
not to scratch, and won't
give off lint like conventional
towels. Most importantly, they
come in g box dispenser,
which keeps them clean and
available.

50 why not clean all your
car windows and headlights
with Wyp=shields. And let the
gas station attendant stick to
pumping %JS.

Look for Wyp+shield wind-
shield towels in auto and
hardware departments.

Scoft helps those
who help themselves.



LETTERS
TO THE EDITOR

PM'’s pedal car in two body styles

Two versions of PM's convertible pedal
Wiilson and pickup/dump truck [right] made by reader Wingert. It can also be a roadster.

car for kids: delivery van [left) built by reader

¥our readers might like to see a photo (above, left) of the pedal truck | made from
your excellent plans (Build PM's Delivery Wagon, page 62, Aug, 'B2). [ scaled itup
25 percent to accommodate large kids. | also added spring suspension.
LARHY R WILLSON
HIGHLAND, CALIF

We built the pickup/dump truck version (above, right} for our grandson. adding
automaotive-type steering with ball joints and ball-bearing wheels. The hood also
hinges up to reveal four real (discarded) sparkplugs. My wife and | have made
many PM projects. but we think this is one of the most enjoyable we've ever

undertaken.

WESLEY WINGERT
BATESVILLE. ARK

You both did a great job and added some nice touches. For others who may be
interested, the plans. which show three different body styles, are $9.95 postpaid
from Stevenson Projects. Box 584, Del Mar. Calif. 82014.

They're both a LARC

1 enjoved your article Seafaring Fire
Engine (page 93. Oct. "83), but | think
you erred in referring to LARC as a
Light Amphibious Rescue Craft. When
I was in the Armmy. LARC stood for
Lighter Amphibious Resupply Cargo.
FHILIF H CHASE
CHARLESTON,. 5.C

We're both right. The meaning you
refer to was used prior to the Vietnam
War. Ours is the current usage.

Full of hot air?

We were pleased to see your coverage
of hot-air sport balloons (Now: Back-
pack Ballooning, page 75, Dec. '83). It
contained some misconceptions, how-
ever. In our Drifter, the pilot does not

&

land on his feet. He remains seated and
allows the bottom of the fuel tank o
absort the landing shock.

Your writer was unnerved by the
fear of the pilot light blowing out in
flight. This can't happen while flying
free, since you're moving at the same
speed as the breeze. In any case. with
the bumer shut off. the balloon
descends at 700 feet per rminuie—con-
siderably slower than the 1,000 f.p.m.
of a typical round-canopy parachute.

WILLIAM C. CHAMBERS JR
HOVERAIR LTI
SAN FRANCISCO

I really liked Ray Hill's story on back-
pack ballooning. The idea of exploring
the wildemess while sailing over the
treetops is fascinating.

SCOTT D, TEBOW
LA HABRA. CALIF

Old idea, new twist
The French seem to be about 40 years
late with their “new" low-level para-
chute bombs (Technology Update.
page 145, Dec. '83). This technique
was used with great effect during
World War 1l in Burma. B-25s dropped
100-pound bombs at treetop level,
using chutes on them to delay their fall
and give the bombers time to get away.
COLUMBO 5. CAPOGROSSI
THUMANSHURG, N.Y.

Yes. parachute bombs are not new in
concept. However, the French system
differs because they have rocket
charges that will drive the bombs into
heavily reinforced concrete after the
chutes have been jettisoned. Other-
wise, the bombs would lack sufficient
impact o do serious damage.

Chilling reminder

Your article Through The Ice! (page 88,
Dec. '83) contained very useful infor-
mation. but it overiooked one point. |
agree it's easier to roll down a window
rather than push open a door against
water pressure, but suppose the car
has power windows that short out and
won't open? Also. many four-door
sedans have nonopening rear win-
dows.

1 think the best advice is: Never ven-
ture out on ice unless you're in a con-
vertible—with the top down!

C. R. BLYDENBURGH
SAUNDERSTOWN, R.I

Exerciser update
Thank you for including our Vitamaster
electronic exerciser in your article t's
A High Tech Christmas (page 84, Dec.
"83). I would like o point out. however,
that the display shows not the time of
day. but the elapsed time since the
user started axercising. Also, the retail
price should have been listed as

$590.95, not $320.

P. JAY HARRIS
VITAMASTER INDUSTRIES INC
BROOKLYN, N.Y

The price that appeared on our test
exerciser did not include shipping and
handling chafges or dealer profit. We
regret the confusion. ™
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It alsohas

aNEW, More

powerful engine.
But what

would you rather
look at?

Any way you look at it, the Accord Hatchback is new. New engine. New tighter suspension,
New lower hoodline. New sporty black trim. New con-
toured bucket seats. We could go on. But the best way to EEEEE

look at this new Honda isn't in a picture. Its out on the road. "The Accord Hatchback
lf‘."li'ﬂ'\-'i.'l.lllnx ai Honels S baiver Cli, Tea



RAY HILL

ALL

OUTDOORS

Camp-out sailboard takes you away
T

Most hot-dog sailboarders push their
boards hard all the time—that's what
sailboarding is about. But if a leisurely
pace suits you, how about a cruising
sailboard with dry storage and a sail
that converts into a tent for two?

The Ten Cate Cruiser from England
is molded from polyethylene plastic
and has a polypropylene daggerboard.
The Ten Cate measures 12 x 2% feet,
is 6 inches thick and weighs 46 pounds.
The large three-batten sail mounts on a
14-foot fiberglass mast. Nothing special
so far. But add the quick-release,
watertight box plus the tent, and you
come up with unique possibilities.

You can order the Ten Cate in the
United States through British Informa-
tion Services, 845 Third Ave., New
York, N.Y. 10022. The cost is about
$560 including shipping. It's made by
Ten Cate Lid., Broadsailing Div., Unit
10, Stort Valley Industrial Park. Bish-
ops Stortford, Hertfordshire CM23
2TU. England.

Cartridge doubles power

An all-new cartridge. not just a new
loading of one that's been around for
years, is an event. Now. on the heels of
the Remington/Ruger 357 Maximum
introduced a yvear ago, comes the Fed-
eral/Harrington & Richardson collabo-
ration on the .32 Magnum.

With comparable power to the 38
Special +P 110-grain load. the semi-
wad cutter .32 Magnum nearly doubles
the energy of the standard loading for

round stands 1.35 in. tail,
almaost Y in. longer than the .32 S8W Long.

New .32

g8

the .32 5&W Long. Cartridge and case
lengths are increased 50 the more pow-
erful new cartridge cannot be cham-
bered in older and weaker revolvers.

Muzzle velocity from a 4%-inch bar-
rel jumps to 1.030 feet per second
{£p.s.) giving the 95-grain bullet 225
foot-pounds of energy at 50 vards and
180 at 100. This compares with a 98-
grain bullet going 705 f.p.s, from the
.32 5&W Long producing energies of
115 and 95 foot-pounds. Nearly dou-
bling its power raises the .32 Magnum
out of the pipsqueak class to make it
really useful for sport and defense.

Four basic five-shot revolvers from
Harrington & Richardson handle the
new cartridge: the Model 686 Westem
Style, the 904 Swing-out with adjust-
able sights, the 732 Swing-out and the
632 Solid Frame. Each comes in vari-
ous barrel lengths. Prices range from
$100 to $195.

Many handgun shooters have long
mourned the gradual decline of the 32
revolver for serious shooting. Now, this
new cartridge. with guns to match
should bring it back stronger than
eVer.

Motorcycle tank pack

Traveling by motorcycle has its draw-
backs—Ilike carrying capacity. The
Eclipse Tank Trunk’'s six zipper com-
partments hold lots of stuff. It has a
three-point attachment harness with
quick-release buckles. Just unsnap the
buckles and vou can hook them to
optional ‘shoulder straps ($9.95), turn-
ing the unit into a backpack., When the
$89.95 Tank Trunk is off the bike. its
mounting hamess straps stay behind,
leaving the tank uncluttered. The Tank
Trunk comes in black. gray or brown
from Eclipse Inc, Box 7370, Ann
Arbor. Mich. 48107, A catalog is avail-
able free of charge. ™

\1

Tank Trunk can convert to a backpack.
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NEW TASTE TESTS PROVE IT.

WINDSOR
CANADIAN

BEATS V.O.

Two separate broad-scale taste tests were conducted in late 1983
among Canadian whisky drinkers. The results: Windsor's mild,
smooth taste was chosen over the new 80-proof V.O. both times.
Try the taste of Windsor and find out for yourself why you
can't beat its taste. And you certainly can't h
beat Windsor's price. WIHDSOR

ONE CANADIAN STANDS ALONE




BILLHARTFORD

IMPORTS &
MOTORSPORTS

Ah, versatility. Convertible owners can
drop their ops on sunny days, hatch-
back drivers fold their rear seats to set
up the canine corral and pickup truck-
ers pop on the cap anytime they want
o go camping. But no one ['ve seen can
do a jiffy switch from van to pickup or
vice versa the way you can with this
versatile vehicle. The Logicar is a Dan-
ish creation from the drawing board of
designer Jacob Jensen. His pickupfvan
is in the prototype stage now, with the
fiberglass body on a galvanized tube-

type chassis and power from a VW air-
cooled engine,

The first step in converting the van
to a pickup is to slide the side windows
into the roof as seen above. The roof is
then lowered by a springloaded, tele-
scoping system (that patent is pending)
and it becomes the pickup bed. The
rear window frame then slides forward
to close up the cabin right behind the
driver's seat, while a protective rubber
mat rolls out to cover the pickup bed. In
the pickup mode, Logicar carries driver

Lagkuasamlstmtna pk:lu.p-

First step is rolling the side glass into the
roof [top, left). Roof is lowered [top), then
rear window slides forward |above).

and passenger and about 800 pounds
of payload. With seats, in the van con-
figuration, it carries a driver and four
passengers.

For production and licensing infor-
mation. write 10 Logicar A/S. Hjulma-
gervej 5. DK 8800 Viborg, Denmark,

Wagon gets a whine

Jm:pnthed:prnmtypc_ﬂhuﬂ Turbowagon.

In case you hadn't noticed, Audi's on a
roll—the 50005 station wagon

is sure, smooth proof that a
sedan can become a
i wagon model

without losing its looks or sacrificing
sportiness. German drvers will. of
course. want more power o go with
the additional room. and for that a tur-
hao will do the trick. This prototype Tur-
bowagon was spotted in Germany,
where it's been flashing every other
wagon out of the fast lane as it closes at
148 mph, That's what 182 hp from the
turbo Five nets as top speed. If four-
wheel drive is the next thing to be add-
ed. we may see another Audi model
here—the Quattro Turbowagon.

Alfa Romeo renaissance

You can stll buy an Alfa Spider, the
design of which goes
back to the '60s It =
didn't get so oid
running on yogurt,
you know, but be-
cause it's one of the
all-time most beautiful
roadsters. It'll probably
still be available in 1985-86,

when Alfa is planning to introduce two

- Ama [for Aha Romeo Nissan Automaobiles)
new sedans here. both in the BMW  has Alfa engine and Niszan sheet metal.

4]

:Lw. Right now, the only closed car we
jet is the GTV-6, which was origi-
\ nally intraduced as the Alfetta
= GT, When [ visited Alfa and
drove the GT in "75. 1 saw
the potential of Alfa’s pro-
duction facilities at several
locations in Italy, They are
currently in full swing on
projects that include the Alfa
33, Ama, Avio turbos and a 4x4,
We'll be impressed with those "B5-'86
sedans, That's my Alfa bet M
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Today's roads come with
standard features most cars
aren’t equipped to handle.

Today too many cars are de-
signed without enough regard
for the way most roads were
designed.

Without enough regard for the
hazards of everyday driving.
Without enough regard for the
ever present threat of inclement
weather.

A car as tough as the roads
it travels.

Fortunately, Subaru has de-
signed a complete line of cars for
these realities. And we started
long before it was fashionable to
do so.

We gave Subaru Front Wheel
Drive for improved road holding.
Rack and pinion steering for
quicker response. Independent
McPherson strut suspension for a

better ride over rough roads. And
a dual diagonal braking system
for extra safety.

As a result, Subaru has a proven
record of durability and reliability.
A record achieved on real streets
and highways, not just on test
tracks.

You can't be sure of the road,
so be sure of your car.

Since driving conditions can go
from bad to worse in an instant,
we've added the option of “On
Demand"™ Four Wheel Drive to
our Four Door Sedan and Two
Door Hardtop. Making Subaru
the only car company in America
with a full line of front to “On
Demand" Four Wheel Drive
vehicles. Cars that give you
more traction when the road
gives you less.

This year the Two Door Hardtop
incorporates our latest innova-
tion. Turbo-Traction.™ It's our
unique combination of Fuel-
Injected Turbo Charging, “On
Demand” Four Wheel Drive,
and automatic transmission.

The result is unmatched ver-
satility for exceptional handling
under any conditions.

What's more, many dealers offer
Subaru Added Security. It's the
only extended service contract
backed directly by Subaru.

So why settle for a car built for
ideal roads, when you can have
a car built for real ones.

SUBARU.
Inexpensive. And
built to stay that way.




EVINRUDE

EVINRUDE XP 150. THE FASTEST

If you want to be first to the fish, here's how to get
there...the Evinrude XP 150. Mo ordinary 150-HP
outboard can match its bass haulin’ performance.
That's because the XP 150 has many of the race-

o designed features of its
big brother, the awesome
Evinrude

Formula One
V-8 outboard.
In fact, in tests using a 16-foot

bass boat, with OMC’'s SSTRX " stainless
steel prop, the fastest competition could chase the
XP 150 was two miles per hour slower:

HIGH-PERFORMANCE HEADS. At the heart of
this high-performance machine are totally redesigned
cylinder heads. ..a “high squish™ design that delivers

f@

- - -,
- .

-

& PRODNICT GAOUS OF m-mm CORBORATON

OUTROARD BARIKE CORPORATION 1884 ALL MIGHTS RESEMVED

more power from every stroke. It's technology
borrowed from the racing circuit, where every ounce
of performance counts.

HIGH-PERFORMANCE CARBS. Three highly
tuned dual carbs give the XP 150 its punch. These
six recalibrated barrels of carburetion gather cool
air scooped in through louvers in the hood, mix it
with regular leaded fuel and then ram it into six of
the most powerful cylinders on the water.

TUNED EXHAUST. For total perfformance

you've got to dump exhaust as fast as you pack in
fuel. That's why this XP sports the kind of tuned
exhaust you'd expect to find on a racing engine. For
more power, better engine efficiency. You'll know
what tuned exhaust means when you hear this

XP running.

'_4!'"*-..

“FOA COMPLUETE TEST RESULTE. WRITE: EVINRUDE MOTDRS. P 0 BOT BL) MILWASCEE. w7 53001 L t“
L ™ e ™




PERFORMANCE

NITRO SERIES XP GEARCASE

150:1. And it delivers the fuel mix at the

PRODUCTION 150-HP OUTBOARD*

AND NEW RAKER PROP.

To handle a high-performance
engine like this you need gears that
can take it, and a lower unit shape
that'll slip through the water at high
speed. The Nitro Series” XP
gearcase gives you a superior hydro-
dynamic shape for maximum
stability and performance at high speed, plus the

kind of gears it takes to transfer the XP's power to a

hot wheel like OMC's new SST Raker™ propeller.
VRO AUTOMATIC OILING. VRO " is Variable

Ratio Oiling, an automatic under-the-hood mechan-
ical oiling system that continually adjusts the fuel/oil
ratio, varying approximately 50:1 to approximately

moment of throttle RPM change, so the
correct fuel mix is flowing at all times, for
better oil economy and engine efficiency.

EVINRUDE DEALERS NATIONWIDE.

When you buy an XP 150, you buy a little

extra piece of mind, too, That's because

nobody has more parts and service dealers
coast to coast than Evinrude. See the hot new

XP 150 and the full line of exciting

"84 Evinrude outboards now.

We're the brand that gives you 1

performance. not gimmicks. Call

our toll-free number for the name .

of your nearest Evinrude dealer.

1-800-447-2882

FIRST
IN PERFORMANCE
OUTBOARDS

EVINRUDE =
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1986 Ford LTD

Here's our first good look at the Ford
Taurus-series automobiles scheduled
to debut in the fall of "85. The wehicle
shown here demonstrates that Ford
has a commitment to aerodynamics in
its future, The car bears a striking "up- g
sized” resemblance to the Tempo/ e

Spy photo of Ford Taurus
™ shows the slick lines of the

1986 LTD and Marquis.

Topaz twins. More than one observer,
however, has remarked on the similar-
ity that the Taurus bears to the depart-
ed American Motors Concord.

The Taurus-series cars are intended to replace several of
Ford's bigger Panther- and Fox-series vehicles—Linooln
Mark V11 and Continental, Ford LTD and Mercury Mar-
quis—but exactly which cars is still an open question. In
1982, Ford brought out its smaller Marquis and LTD, still
rear-drive and built on the Fairmont (Fox) platform. Ford
sources indicate that the company will sell the big sedans
alongside the newer. smaller Taurus-series sedans and
wagon, perhaps well into the late ‘80s.

The uncertainty, it appears. lies in Ford wanting to serve
two masters—the fuel-efficient crowd. and those who buy

big. rear-drive Detroit sedans regardless of the fuel situa-
tion. Taurus development was cutl back significantly this
year o carve costs from the program, and the Taurus-
series replacement for the Mark VIIL we're told, has been
shelved until 1988 or beyond.

Taurus-series cars. sources indicate, will likely be moti-
vated by a 2.5-liter version of the 2.3-liter Four now in the
TempofTopaz. Also slated for the Taurus are a new 3.0-
liter V6 and a four-speed automatic. Ford expects Taurus-
series cars to achieve 26 mpg in the city with the 2.5.

New Hurst transmission

George H. Hurst is a man who reguires
little introduction. Here it is: the Hurst
Shifter and Hurst/Olds (before it was
absorbed by Cars and Concepts).

George Hurst has always been an
innovator. You've seen his magic at
work on television and, perhaps, at
race tracks, where the Hurst Jaws of
Life help to safely extricate drivers
from crashed vehicles.

Hurst's latest 1oy could revolutionize
the auto industry. He's working on a
transmission  which, wvery loosely.
works on the same principle as the
impact wrench. Though promising in
theory. prototypes have either failed to
live up 1o expectations or simply failed
to live. George Hurst. however, is
unaccustomed to fathure.

Blowers from D.C.

Superchargers are making a comeback.
After somewhat promising efforts put
forth by Bendix a couple of years ago.
the supercharger business witherod
away o little more than poorly funded
research projects. Many outfits do build
and successfully sell superchargers on
a relatively small scale, but the equip-
ment is not well distributed, generally

speaking.
14

Chrysler's Direct Connection might
turn that around soon. After intensive
investigation of supercharger perfor-
mance in Shelby Chargers at the West
Coast development center, a blower
manufacturer was chosen from four or
five semifinalists. As this is written,
Camden Superchargers of Austin,
Tex., is in negotiation with Chrysler to
supply blowers for “off-road use only”
through Direct Connection parts deal-
ers and catalogs,

Why not from the factory? A super-
charged Shelby Charger sold through
the factory would be subject to the
scrutiny of EPA exhaust sniffers. The
cost of cerifying the blown engine
would be prohibitive in view of the rel-
atively small numbers of sales such a
specialty car would generate. Though
performance figures aren't known at
this writing, the supercharged Shelby
Charger will generate as much excite-
ment as it will horsepower

The ad game Tempo
You've seen the Ford commercial in
which the Tempo does a G-pulling
loop-the-loop in the "0 of a giant
Tempo logo? Pretty slick driving. or
just trick camera work?

Neither, as it turns out. The Ford

folks were taking no chances that the
neat trick would pay more attention to
gravity than the shooting script. The
Tempo 1s securely bolted to a moving
track and pulled through the shot, The
slot is nearly invisible on-screen, mak-
ing the Ford Tempa the world's first
full-sized slot car.

The Firenza firecracker
Keeping pace with Oldsmobile will
become more difficult in 1985.

In a recent interview with Olds’ gen-
eral manager, Joe Sanchez, we tried to
confirm his division's exciting pros-
pects for the future. Joe Sanchez is a
canny salesman, unwilling to do much
more than allude to the following, so
here's what Olds insiders themselves
are excited about:

The Olds Firenza could get, as early
as next fall for the ‘85 model year, Che-
vy's 2.8-liter HO Six. Olds will enhance
the engine with direct port fuel injec-
tion and Oldsmobile heads, and the
beast will purnp out an honest 180 hp.
Imagine that in a J-car, lightened up to
2,370 pounds!

In addition. Olds and GM's Hydra-
matic are working to adapt the elec-
tronically controlled 4+ 3 manual trans-

{Please turn to page 16)
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(Continued from page 14)

mission. currently offered in the Cor-
vette, (o that same HO-powered Firen-
za. Development centers around adap-
ting the unigue computer-shifted over-
drive setup lo a front-driver with trans-
versely mounted engine.

The new Firenza will receive four-
wheel disc brakes and a new suspen-
sion, enhanced for performance. The
Firenzas will then be slotted just under
the GMZ0O/N-car for ‘85. which itself
will include a sporting derivative. Will
the sporty N-car offer Olds' pending

160-hp diesel? Or a 16-valve gasoline
engine? Maybe both.

Chrysler names H-cars

The Chrysler H-body cars, due in the
fall of 1984 as '85 models, have been
given names. The four-door hatchbacks
will be sold as the Chrysler Cornmand-
er and Dodge Lancer.

Lancer, one notes, is a Chrysler tag
we've seen before. The Commander
badge had originally been considered
for an up-market version of the T-wag-
on Voyager minivan. Chrysler will
build the sporty touring sedans in the

[Fissslves tar,won't harm paint.

B

:f ?

Lososens hand water deposirs,

the house.

with no problem.

CanWD-40 solve all
blems?

Lubricates and cleans tracks.

Frees sticky locks.

Just about. Because WD-40 helps clean and
do repairs in the yard, the garage and all through

Got a problem with window cranks? WD-40
loosens corrosion and rust. Try it on chairs to keep
them working quietly. Even unfreeze ski bindings

And now your favorite use can win you an
exciting prize like a Buick Riviera or a Caribbean
cruise in the WD-40 Take Off Sweepstakes. Look

Dissalves cravon marks.

for displays and entry blanks at participating stores.
WD-40 Company, San Diego, CA 92110

Sterling Heights, Mich.. assembly plant
it acquired from Volkswagen of Ameri-
ca. VW never got the plant on-stream
in the face of declining fortunes. and it
has been extensively remodeled for
Chrysler. According to sources, Chrys-
ler expects to begin H-car assembly as
early as September.

Ear to the ground

The IRS cometh: April 15 isn't very far
away, so file this where yvou can find it.
The IRS has announced that the stan-
dard mileage deduction rate for cars
used for business purposes has been
raised from 20 cents per mile to 20.5
cents. This applies to the first 15.000
business miles on a car not fully depre-
ciated. Check with the IRS for details.

The big byte: GM has purchased the
hyperexotic CRAY-1 supercomputer
for its research labs at the GM Tech
Center in suburban Warren, Mich. The
$5.3 million number cruncher is to be
used for research and development,
high-speed storage-retrieval and com-
puter modeling.

More money matters:The American
Automobile Assn. in its most recent
estimate, reports the average cost of
operating a motor vehicle at 23.8 cents
per mile.

Heard it on the gripeline: Volks-
wagen of America, through association
with the Better Business Bureau, has
established a nationwide complaint-
settlement program for owners of VW,
Porsche and Audi vehicles. The “'gripe-
line"” number, a toll-free hotline titled
Autoline, will be supplied 1o buyers of
new vehicles with their warranty infor-
mation. The program also applies 1w
those VoA products still under new-car
warranty.

Class action class: Mercedes-Benz
failed in an attempt to have a disgrun-
tled 450 SLC owner's paint complaint
thrown out of court. where the man
had brought his gripe. The company
wanted to set aside a San Francisco
federal court ruling allowing the com-
plaint to become a class action suit,

Short drives
Dodge Rampage 2.2 is the pickup ver-
sion of the Charger. Baby, it's small
inside, but you've never driven a Char-
ger with this much trunk space. It could
use more power for load-carrying,
though it already carries the 2.2-liter
HO Four.

BMW B33CSi is the car we'd all drive
if it wasn't so expensive. There's a
great ride, exciting, intelligent dash-
board. straightforward instrumentation
needing more gauges, poor seats. Best
engine sound in the known universe.
Will do 360s in fifth with very little road
ice encouragemeant. ™
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The BFGoodrich Comp TV/A is
available in 50V 55V 60V and 70V
SEeries Sizos;

A. Special belt configurction
contributes fo the tire’s V speed-
rating for performance of speeds
in excess of 130 mph.*
B. Dual compound tread provides
excellent dry traction
C. Compuier-optimized tread offers
oulstending handling and comering.
0. Transverse loteral grooves reduce
hydroplaning lor remarkable
wel fraction
E. High-modulus bead fillers impart
quick steering response and high-
speed handling

.l‘:lr rities b Comp T/A hees Ry
muEf ba meainioined o specitioa on i

When the Comp T/A was fested on an
unmodified foreign sporis car, the
vehicle generaled as much as 0855 g's
during loteral acoeleration under dry
road conditions and as much as
(L1849 g's in the wet. 60 to 0 mph dry
stopping distance was as low as 152 2
feei. This outstunding performance was
no surprise. After all it was the
Comp T/A (raced of one-half tread
depih} that became the firs! sireef
{ire ever o beaf pure racing lires

al LeMans,

WE MAKE CARS PERFORM




HOW BF GOODRICH
MAKES SPORTS COUPES PERFORM:

THE NEW RADIAL T/A 60H.

The nelWNagliel 7/A" 60H—and new %
Radial T/A" 7/H=were designed
specifically for outstanding car
performance. Professional drivers
recently tested the Radial T/A 60H on
unmodified foreign and domestic
sports coupes. The resull: impressive
performance. Tes! vehicles generated
as much as 1812 g's during lateral

~ acceleration under dry road condilions
i and as much as 0.768 g's in the wet.
= Dr}* stopping distance from 60 mph was
“agiow as [580 feet. Most importantly.
in atfeeross and road course
evaluations, the tire provided the car
with a high level of predictability and
conirol ai the limit of adhesion.

= ,’ #
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The new speed-rated Radial T/A 60H
and Radial T/A 70H are engineered
with advanced materials and

technology
A Special bell confiquration
coniributes lo the tire's H speed-
rating for performance at speeds up
to 130 mph.*®
B. Special tread rubber compound
promotes oulstanding fraction and
durability
C. High void-to-rubber ratio reduces
hydroplaning for optimal wet traction.
D. Computer-optimized tread design
offers excellent handling
E. High-modulus bead fillers help
genenate guick sfeering response.

A BCDE

-'1_|'F |l." i .I"I'|.:|.-..."“a-|"l H and Rodvel T/A 7 TH tres only
] taned as spectiied on tire
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The new BFGoodrich Radial T/A 60H
and Radial T/A 70H—a combination of
advanced handling characteristics

derived from the world-recognized
Comp T/A", raised white letfer styling,
and the European H speed-rating

These tires are designed to make sparts

coupes perform

WE MAKE CARS PERFORM



HOW BF GOODRICH
STREET MACHINES PERFORM,

The Radial T/A" was built fo give your
car gredal performance —as well as
grect looks. Iis advanced construction f
was refined on the track, where the |
Badial T/A is known for making
compefition cars perform

T/A" High Tech" Radial line began
with the Radial T/A. It was the first
sireet tire ever fo race against pure

3 , The history of the cutstanding

e ISALAIAYA
NG 5 L
RGP LNG S

racing tires. And win. Today, this
winning tradition alse conlinues 18" '
off the track, where the Radial T/A is ~ ¥ /C' "
renowned for its oulstanding " :3 n /
dependability, excellent mileage, and ' A _5!-‘ y oA
FA Fv A
T L]

predictable handling, The raised while
letter design of the Radial T/A is _
understandably a symbal of tire '
excellence

srGooprice T EIGH TECH




The Radial T/A is recognized not only
for its excephonal racing heritage bul
also for its winning good looks on the
show ear eircuits. It is available in 50,
60 and 70 sernes sizes.

The Radial T/A is designed fo make
your car perform:
A. Special read rubber compound
promotes oulstanding traction
B. Wide fooiprint provides remarkable
roadholding abilities.
C. Computer-optimized tread design
offers predictable handling.
D. High veid-fo-rubber ratio reduces
hydroplaning for excellent wet fraction

WE MAKE CARS PERFORM




HOW BF GOODRICH

i

MAKES TRUCKS PERFORM: —‘f" B

. =R Y, o

THE RADIAL MUD-TERRAIN TA L’ _ N
AND RADIAL ALL-TERRAIN T/A: / ' }
\

The Radial Mud-Terrain T/A" and
Radial All-Terrain T/A™ were designed
with fough truck perdormance in mind

In lact, specially modified trucks
equipped with these tires were recently
evaluated by test drivers. The

parformance was oulstanding.

BFGOODRICH /25 TECH




1 The BFGoodrich Radial Mud-Terrain T/A
= and Radial All-Terrain T/A are
available in sizes for direct application
on most original equipment wheels.
A. Three carcass plies help resisi
sidewall bruising to optimize truck
dependability
E. Folded bell system provides
excellent handling plus strength.
C. Tread pifch sequencing offers

f quiet ride.
I,
2 D. Dual compoun s long

wear for better mileage.

_—'-'_'-'_'-.-'_.-'_H-F'
When equipped with the Radial
Mud-Terrain T/A, the vehicle
demonsiraled remarkable traction—
even through mud bogs with the
viscosily of wel cement and under
two feet of water The truck with the
Radial All-Terrain T/A exhibited
rugged durability and traction—
even while completing a [35-yard
hill climb over deeply rutfed
terrain with up o a 457 slope.




HOW BF GOODRICH
MAKES LUXURY SEDANS PERFORM:

THE SENSATIONAL NEW
ADVANTAGE T/A RADIAL.

BFGoodrich introduces the advanced
generation Advantage T/A" Radial It
combines outstanding all-season
capabilities with the excellen! ride
characteristics of the previous
Advantage T/A tires

The Advantage T/A was first
derived from the Radial T/A" —a
fire regarded highly by experts for

durability, mileage, and ride comfort,
Now the Advantage T/A has been
made even betier Ii achieves all-
season capabilities, including 0%
better wet and snow traction. And ifs
exceptional treadwear has been
further upgraded by 12%.

HIGHTECH

BF GOODRICH 17 et




The Advantage T/A offers all the
benefits of the Radial T/A, as well as
white sidewall styling and all-season

tread
A Rayon carcass provides o smooth,
comforiable ride.
B. Deep lateral grooves in tread give
excellent wel fraction.
C. Varied pitch raotio reduces noise
levels fo ensure a quief ride.
D. New dua! compound tread
generoies oulstanding durability

A B C D
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THERE’S A BF GOODRICH TA HIGH TECH
RADIALTIRE SPECIFICALLY DESIGNED TO
MEET YOUR PERFORMANCE REQUIREMENTS.

€ |984 BRGoodrich

BFGOODRICH T4

COMP T/A" COMP T/A" 60V
RECOMMENDED RECOMMENDED
TIRE SIZE RIM WIDTH RANGE TIRE SIZE RIM WIDTH RANGE |
195/50VR15 55- 75 205/60VR13 55- 8.0
205/50VR15 6.0- 8.0 195/60VR14 50- 7.5
225/50VR15 6.5- 90 215/60VR14 5.5- 8.5
P245/50VR15 7.0- 95 205/60VR1S 55- 80
P265/50VRI1S 7.5-10.5 215/60VR15 55- BS
205/55VR16 6.0- 80 235/60VR15 6.0- 9.0
295 /50VR15 6.5- 9.0 255/60VR1S 6.5-10.0
RADIAL T/A® 50 RADIAL T/A" 60H
RECOMMENDED RECOMMENDED
TIRE SIZE RIM WIDTH RANGE TIRE SIZE RIM WIDTH RANGE
P215/50R13 55- BS 205/60HR13 5.5- B0
P235/50R13 6.0- 8.0 195/60HR14 50- 75
P245/50R14 B.5- 9.5 215/60HR14 55- 8.5
P265/50R14 7.0-10.5 235/60HR14 6.0- 90
P265/50R15 7.0-10.5 205/60HR15 55- 80
P275/50R15 7.0-11.0 235/60HR15 6.0- 8.0
P295/50R15 7.5-12.0 255/60HR15 6.5-100 |
RADIAL T/A" 60
RECOMMENDED
TIRE SIZE RIM WIDTH RANGE
P195/60R13 50- 75
TRUCK TIRES P205/60R13 55 80
- P215/60R13 55- 85
RADIAL ALL-TERRAIN T/A™ P215/60R14 55- 85
RADIAL MUD-TERRAIN T/A" P235/60R14 6.0- 9.0
RECOMMENDED Pasa/eoRls | oo oo
TIRE SIZE RIM WIDTH HANGEI P255/60R15 65-10.0
P175/75R13 45- 6.0 P275/60R15 7.0-11.0
LT195/75R14 50- 6.0 =
LT195/75R15 50- 6.0
LT215/75R15 55- 7.0
LT235/75R15 6.0- 7.5
LT255/85R16 6.0- B.0
27x B.50RM4LT 55- 75
0% 9 50R15LT 6.5- BS
31x10.50R151T 7.0- 9.0
33x12.50R151T 8.0-10.0
31x10.50R16.51T 8.25 only
33x12.50R16 51T 8.25-9.75

‘HIGH TECH"
RADIALS

70 SERIES

 COMP T/A® 70V

RECOMMENDED
TIRE SIZE RIM WIDTH RANGE
185/70VR13 5.0-7.0
195/70VR14 5.0-70
205/70VRI14 5.5-7.9
185/70VRI1S 50-70

RADIAL T/A® 70H

RECOMMENDED
TIRE SIZE RIM WIDTH RANGE
175/70HR13 45-65
185/70HR13 5.0-7.0
185/70HR14 5.0-7.0
195/70HR14 50-7.0
205/70HR14 55-7.5
225/70HR15 5585
RADIAL T/A" 70
RECOMMENDED
TIRE SIZE RiM WIDTH RANGE
175/70R13 45-65
185/70R13 4.5-7.0
P195/70R13 5.0-7.0
P205,/70R13 5.0-7.5
185/70R14 45-70
195,/70R14 5.0-7.0
P205,70R14 50-75
P215/70R14 55.80
P225/70R14 55-85
P235,/70R14 6.0-85
P215/70R15 5.5-8.0
P225/70R15 | 55-8.5
P?35/70R15S |  6.0-85
P255,/70R15 6.0-9.5
THE ADVANTAGE T/A"
RECOMMENDED
TIRE SIZE RIM WIDTH RANGE
P195/70R13 5.0-7.0
P195/70R14 5.0-7.0
P205/70R14 5.0-7.5
P215/70R14 5.5-8.0
P215/70R15 5.5-8.0
P225/70R15 55-85
P235/70R15 6.0-8.5
P255/70R15 6.0-9.5
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William H. Whyte
observes the
teeming tribes

of urban jungles

illiam Hollingsworth “Holly"

Whyte has spent much of the
past decade lurking in shadows, walch-
ing and filming total strangers. He's not
an agent for the CIA, though; he's a
self-taught urban sociologist, a student
of street life. He has wrillen several
books on the subject and advised local
governments on how to make public
spaces attractive to the public.

“The most important thing we've
learmned in our studies,” says Whyte, “is
that what altracts people most is other
people.” Despite their protests that they
hate crowds, city dwellers will mingle
happily with others to buy food from a
street vendor or to watch a performer.
In New York City, says Whyte, a large
crowd can form in 40 to 50 seconds,
People even prefer crowds for conver-
sation, he has learned. They will chat
in the middle of a teeming department
store or stop to talk by a busy intersec-
tion, while avoiding quieter, emptier
spaces nearby.

Whyte is, at 66, the country's presid-
ing expert on how people interact with
urban landscapes. Sober-faced and
three-piece-suited, he looks more like a
banker than a sociologist—appropriate
encugh for a man who worked as an
editor at Forture from 1946 to 1959, His
essays on corporate life were collected
in his 1956 best-seller, The Organiza-
tion Man. It was a first foray inlo ama-
teur sociology, a hobby thal was for-
malized when, in 1969, he was
appointed distinguished professor of
sociology by New York City's Hunter
College.

While at Hunter, Whyte turned his
attention to the study of New York
City's planning ordinances, which re-
quire developers o provide miniparks
and plazas in retumn for permission to
erect laller buildings. Smoothly written
proposals won him grants from more
than a dozen foundations (including
the National Geographic Society for a
study that approached life in Manhattan
as though its setting were a Sumatran
jungle). Since 1971, Whyte's Street Life
Project has been researching the habits
of the urban human.

His techniques for studying side-
walks, parks and plazas consist mostly
of making time-lapse films, measuring
the space he's photographing, inter-
viewing the people he watches and
simply looking. "“I've always been inter-
ested in direct observation,” he says,
admitting, however, “this is held in very
low esteem as a technique in the social
sciences.

“The really difficult part of observa-

tion is hypothesizing. People get out on
the streel and are swamped by it all, so
you need a hypothesis (o help focus.
Then, if the hypothesis blows up in
your face, you know that you're onto
something.”

One example of a blown hypolhesis
is Whyte's finding that sunniness, es-
thetics and the size or shape of a plaza
are often irrelevant to its success. Trees
help—the bigger the better—as do food
vendors and waterfalls, especially if the
waler is close enough to touch. But the
maosl attractive factor is lots of space to
sit, ideally with movable chairs. (Sur-
prisingly, he discovered, loose chairs
and tables are rarely stolen from public
places.)

His studies have also disclosed a
phenomenon he calls “triangulation™:
Twao strangers are likely to start talking
to each other if a third arrives and does
something unusual, such as starting a
political harangue or juggling or play-
ing a flute,

Whyte judges the success of public
spaces by the number of people they
attract. Some notable successes are
Boslon's Quincy Market, the glassed-in
Gallery in Philadelphia and the Audito-
rium Forecourt Fountain in Portland,
Oregon; these are easily accessible
from the streets and "user-friendly.”
Glaring failures include many so-called
megastructures, such as Detroit's for-
tesslike Renaissance Center, the Peach-
tree complex in Atlanta and the Hous-
ton Center—all forbidding, deliberately
shutting out the city,

s unlikely as it seems, Whyte has

found that battlements and barri-
ers aren't necessary to keep out the
“undesirables"so frightening to busi-
ness owners. Amenities like chairs and
fountains that attract people discourage
vagrants and drug pushers, who are not
fond of crowded places. He has also
found that the "amiable crowding” of
parks and plazas is self-limiting and
that people start to drift away when the
population density becomes too great.
“People have some visceral sense of
the rightness of it all," he says.

Whyte admits he has made no con-
trolled experiments—deliberately ma-
nipulating trees, vendors, chairs or
fountains. Bul he is convinced thal suc-
cessful parks cheer harried urbanites.
He spent hours watching every New
Yorker who passed Paley Park—a vest-
pocket park with trees, vendors, maov-
able chairs and a waterfall. Half of the
passersby looked in, he reports. And
half of them broke into a smile. n

=
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The lovebug's
busy love life

i en don't seduce; wamen

choose,” noted one shrewd
observer. And in fact, in many species
it is the female that selects the mate.
But in the case of a fly native to Florida
and Mexico, popularly known as the
lovebug (Plecia nearctica), the male de-
| cides.

The male lovebug lives only two to
five days, but il spends an average of
| 56 hours copulating (hence the name).
Apart from ils remarkable mating be-
havior, says Craig Hieber, a zoologist at
the University of Florida in Gainesville,
“it's an insect of not much conse-
quence, really.”

Hieber and colleague James Cohen
report in Evolution that large female
lovebugs are the most fertile and that
males swarm over the nests of females
emerging from their larval stage. The
heaviest males are usually at the bot-
tom of the swarm, and they compete
for the fattest of the lady lovebugs.
(Sometimes the eager winner begins
copulating with his choice even before
she has fully emerged.) The heaviest
males are also likely to get the plump-
est mates—thin females usually die old
maids. u

Shift of poles
is overdue

arth's magnetic poles may be re-

versing. The evidence, reported by
University of Minnesota researchers,
| came from sediments laid down in a

lake bottom.
| Although this phenomenon has oc-
curred every 200,000 to 1,000,000 years,

it shouldn't be ignored; it would force
us to recrient every guidance system
that uses a compass. And animals that
use Earth's magnetic field to navigate—
everything from bacleria to birds—
would either adjust or perish. Also, be-
cause cosmic rays from space are nor-
mally magnetically deflected toward the
poles, a reversal could create climatic
disturbances. Some theorists even sug-
gest thal prehistoric mass extinctions
may have been caused by such
changes in the weather.

Geologist Subir Banerjee and gradu-
ate student Donald Sprowl say their
samples suggest that Earth's magnetic
field has weakened by more than 50
percent over the last 4,000 years, Baner-

The male lovebug Is a marve! of sexual
vigor, spending most of its life mating.

The larva of the petroleum fly Is

found In natural petroleum pools

In Callfornla. It floats completely

surrounded by oll, with only a

breathing tube connecting It to the

air. The larva feeds on Insects

that become trapped In the oll.
—Submitted by Vatsala Muralldhara

Fair Haven, NJ

jee says no conclusions can be drawn
until data from other parts of the world
are checked. A reversal can take very
few years or up to 4,000, he says. No
one knows why they happen, but Ban-
erjee, noting that the last one took
place 710,000 years ago, says, "we're

overdue.” ]

“Lucky’ turtle
gets new flippers

ucky, the sea turtle, was blissfully

mating last April when a shark
flashed from the deep and dined on her
two front flippers.

A fisherman who saw it happen
called the Coast Guard, which brought
the 400-pound loggerhead turtle to the
Theater of the Sea on Islamorada in the
Florida Keys. This year, Lucky is to be.
come the first sea turtle ever to receive

anesthesia—and the first 1o get artificial

flippers.
Lucky's replacement surgery has

been worked out by Miami orthopedic

surgeon Patrick Barry, who normally

| operates on humans. Metal implants
i, | that attach to the turtle’s bones have

been developed for Lucky by Howmed-
ica, of Rutherford, New Jersey, a divi-
sion of Plizer. Artificial flippers molded
of natural rubber by Goodyear and dyed
to resemble the real thing, complete
the package. Lucky's original flippers
had small muscles that the replace-
ments lack, but her strong, intact shoul-
der muscles should enable her to swim
efficiently.

The cost of the operation, measured
in materials and scientists’ time, is far
in excess of $50,000—all donated in
the name of “corporate goodwill” and

basic research. [
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Tongue cleaning
makes a comeback

espite the popularity of brushing

and flossing and the countless dol-
lars we spend on mouthwash, billions
of bacteria call our mouths home—and
our tongues are the welcome mat,

According to Alan Drinnan, profes-
sor of oral medicine at the University of
Buffalo 5chool of Dentistry, we should
add daily tongue cleaning to our oral
hygiene routine. “People are always
surprised at the amount of debris they
remove this way,” he says. The proce-
dure cuts down on bacleria and leftover
food particles, both implicated in tooth
decay, periodontal disease and bad
breath,

It is only in the past century that we
have neglected our tongues. Through-
out the 1700s and 1800s, Europeans
used tongue scrapers, often elaborate
silver ones. And archeologists have un-
earthed Roman tongue scrapers dating
to AD. 100.

While there are at least six different
scrapers now on the market, Drinnan
says it's just as easy to use the edge of
a spoon, gently pulling it across the
tongue, ]

Tumors feel
radiation’s touch

hen cancer is treated with radia-

lion, the procedure can destroy
healthy tissue as well as tumors. 50 a
group of physicians has come up with
a way lo deliver the radicactive dose
exclusively where it's needed.

The technique, developed at the
University of California, 5an Diego,
Medical Center, has successfully
shrunk tumors that were blocking the
air passages of patients with terminal
lung cancer.

First, a tube is inserted through a
patient’s nostril and down the wind-
pipe. Pellets of radicactive coball are
then pushed through the tube until they
touch the tumor.

James Harrell, a member of the
team, says they've seen improvements
anywhere from two days to six months
after the procedure. More than a third
of the treated patients survived another
six months (they had originally been
expected to live only three months),
Harrell hopes this technique will soon
be used along with traditional radiation
therapy for all lung cancer patients. =

The
hiding

one of Saturn’s moons has a smooth
ace, Old craters may have meited.

‘s surface a myriad of
for bacterla and old food.

The mystery of
a melting moon

ne of Saturn's moons is giving

scientists a headache. The moon,
Enceladus, appears to be crater-free.
But it has no atmosphere to protect its
icy surface from the meteors that have
scarred exposed surfaces on Mercury,
our moon and other airless bodies.

There is one other moon that resem-
bles Enceladus—Jupiter's lo. But this
only deepens the mystery: lo's orbit is
elongated, toward Jupiter, then away
from it. Gravitational stresses heat the
interior, forcing molten material up-
ward to repave the surface. But Encela-
dus’ orbit is nearly circular, with no
stresses to induce melting.

The answer may be Saturn's rings. In
the (relatively) recent past, say scien-
tists, Enceladus’ orbit may have been
elongated, like lo's. Volcanoes may
have been spewing molten ice that re-
froze to hide all past imperfections. But
gravitational pull from the rings tugged
on another moon, Janus, which in tumn
pulled on Enceladus and eventually
evened out its orbit. [ ]

An anteater searches for lnsects

by flicking Its 19-Iinch tongue
more than 160 times a minute.

New sﬁrgery cuts
blood needs

ccording to the Jehovah's Wit-

nesses, the Bible prohibits blood
transfusions, In order to operate, doc-
tors have had to develop “bloodless”
surgical techniques,

One method dilutes and extends a
patient's blood with water containing
minerals and nutrients. Another in-
volves cooling the body to slow metab-
olism. A patient's circulation can be
safely stopped for approximately an
hour if the body is chilled to 65 de-
grees Fahrenheit,

MNow, a team of surgeons headed by
Sambamurthy Subramanian at the Chil-
dren's Hospital in Buffalo, New York, is
employing both technigues in open-
heart surgery on children. Bloodless
procedures used on 48 patienls, rang-
ing from infants to eight-year-olds, re-
duced blood loss and strain on kidneys
and lungs. There is also no risk of con-
taminated blood or a need to match
blood types. .

—— e E———
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Porpoises: the
logic of leaping

veryone loves to see porpoises and

dolphins leap into the air, But why
do they do it? In the past, observers as-
sumed that the graceful marine mam:-
mals leaped to breathe or possibly just
for fun. Now a zoologist claims that
"porpoising” makes it easier for these
animals—and perhaps for some pen-
guins and small whales as well—to
swim at high speeds.

Working from mathematical models,
zoologist Robert Blake of the University
of British Columbia has found that, be-
cause of surface turbulence, a porpoise
swimming faster than 10 feet per sec-
ond saves some energy by leaping and
even more by swimming at some
depth. At speeds above 16 feet per sec-
ond, though, leaping is the most effi-
cient propulsion method. [ ]

Percussion pain

ou've heard of tennis elbow and

jogger's knee? Now get set for
cymbal player's shoulder, a painful
joint inflammation.

The first case, reported in the New
England Joumal of Medicine, turned up
at Vanderbilt University Hospital, where
doctors treated a woman who had put
in a 22-hour rehearsal week with the
marching band. [

Tattoo trouble

B ritish doctors have noted a disturb-
ing trend among teenagers: sell-in-
flicted tattoos.

Described as a “craze” in the journal
The Lancet, the practice involves prick-
ing ink-covered skin with needles. Po-
tential complications include simple in-
fection, hepatitis, syphilis, leprosy and
even cancer. Damage can also be psy-
chological; plastic surgeons report
waiting lists of people who want the
tattoos removed. [

Touchy scorpions
§ a scorpion walks, two tiny

A combs on its underside swing
back and forth. These so-called pec-
tines have mystified zoologists for
years. Researchers Thomas Root and
Colin Harrington, of Middlebury Col-
lege, now believe the appendages’

aceful leaps he

mmlm andre

Scorplons use two comblike “pectines” to
sense the best surface on which to mate,

them avold
high speeds.

function is to sense sand texture.

Using electrodes, they've found that
nerves in the pectines fire in patterns
that change according to the size of the
sand grains contacted. Why so sensi-
tive? Only if the sand is very fine will
the male deposit a sac of sperm that
the female can detect and collect. =

Birds’ compass

igratory birds always know where

to head in the winter, but do they
rely initially on the stars or on magnelic
cues for their compass sense?

Two researchers at the University of
Lund in Sweden argue for the latter. In
a recent issue of Nature, they suggest
that a bird develops its sense of direc-
tion very early in life, based on the
Earth's magnetic field. It then charts the
position of the stars against this inter-
nal magnetic map.

The biologists tested their theory by
artificially shifting the magnetic field
around pied flycatcher nestlings.
Months later, they observed a corre-
sponding shift in the birds’ migration
orientation—even after the artificial
field was removed. ]

Blood-bank bust
Ithough surgeons have mastered

A the intricate technigue of trans-
planting a liver, hospitals are still hard-
pressed to do the operation. Why? Be-
cause it heavily laxes their blood
banks.

About 100 pints of blood are needed
for just one liver transplant in an
adult—up to 12 times the amount of
blood in the body. Only a fourth as
much blood is needed to transplant a
heart. The reason for the hefty require-
ment? Since the “old™ liver isn't work-
ing right, the blood doesn't clot and
bleeding is often uncontrollable. [ ]
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The sea is

lan Koblick's
workshop, home
and playground.

hen lan Koblick was 13, he

used diving equipment he had
built by himself to haul an outboard
motor from a California lakebed. "It
took me three minutes and | made ten
dollars,” he recalls. “In the 1950s, that
was a ol of money to a kid." Having dis-
covered diving's rewards, his devotion
to underwater exploits became lotal.

Since that time, Koblick has devel-
oped a reputation as “America's Cous-
teau,” and like his French counterpart,
he has played a major role in a smor-
gasbord of marine projects.

In the 1960s, fresh out of college, he
was a special assistant to the governor
of the Virgin Islands, where he re-
searched lobster management, sand-
dredging and the construction of artifi-
cial reefs.

Soon afterward, he signed as an
aquanaut for NASA's Teklite program,
in which divers were subjected to ex-
tended periods of isolation in an under-
waler laboralory. As Koblick explains,
"Tekiite was a primitive space station.
They wanted to know what happens
when you're locked up and can't go
home." Years later, NASA commis-
sioned Koblick to verify data from satel-
lites that were monitoring water quality
and tracking fish migrations,

In 1970, he founded the Marine Re-
sources Development Foundation, now
based in Fort Lauderdale, Florida. One
of the foundation's bigger projects was
the deployment of an underwater labo-
ratory for the government of Puerto
Rico. Scientists lived for weeks at a
time in the movable, 150-ton, three-
room lab. There they measured pollu-
tion, studied coral reef ecology and cat-
aloged plant and animal populations.

Perhaps Koblick's most significant
contribution to marine science was his
discovery that man can live for many
days more than 100 feet down. All
that's necessary, Koblick found, is a 36-
hour “saturation” period during which
a diver breaths a mixture of 95 percent
nitrogen, 5 percent oxygen. This nearly

. eliminates the risk of developing nitro-

gen narcosis, a type of delirium that
had previously hampered attempts to
work at great depths. Much of this work
is described in a book Koblick has writ-
ten with James Miller, Living and Work-
ing in the Sea, to be published this May
by Van Nostrand Reinhold.

Koblick has reaped a more langible
bounty from the sea than knowledge. In
1980, he acquired a 147-foot research
vessel, the Golden Veniure. Iis most
publicized exploit was the archeologi-
cal exploration of two seventeenth-cen-

tury Spanish galleons, whose remains
covered 10 acres of Caribbean seabed.
Koblick laid out a grid and helped ex-
plore the site square fool by square
foot. He also helped recover $6 million
in gold and silver from the wrecks—all
of which went to the project’s sponsor,
treasure-hunter Mel Fisher,

Despite the breadth of his experi-
ence, Koblick, at 44, says he's frustrat-
ed. He dreams of other projects he
fears will never come about. “There's
no policy on underwater research in
Washington," he says, “no organization
to creale one. We lack a precise defini-
tion of our needs. We need to put lo-
gether the scientific expertise that ex-
ists now bul that no one has ever
coordinated, just like we did in space.”

The oceans could solve countless
urgent problems, he insists, Fish
farmed in an acre of water could yield
10 times the protein raised in an acre
of pasture. We could produce energy
from ocean currents and methane from
seaweed. We could use fast-growing
kelp to help feed livestock and to make
fertilizer. “And my pet projecl,” says
Koblick, “would be lo develop hybrid
plants that would grow in salty water,
s0 we wouldnt have to depend on
fresh water for agriculture.”

s o far, Koblick hasn't had much of a
problem finding funding. According
to longtime friend and co-worker, Frank
Milhoan, “lan is one of the last of the
greal worldwide ocean con men. And
that's not bad. It's the only way the
oceans have been explored.”

Koblick is currently concentrating
on educational projects. He is sponsor-
ing a movable, underwater laboratory
that will be used for teaching and re-
search by the Florida State University
system. He wants to buiid a bus to be
called the Sea Van, which will look like
a submarine on wheels. Inside, it will
simulate a submerged sub and offer
educational exhibits. In June, Koblick
hopes to open the world's first under-
water resort near a Caribbean island
(not yet chosen). For §1,000, a guest
will spend a week on the island, re-
ceive two days of diving instruction,
and spend two nights in the sub-
merged, four-guest “hotel"—which is
being converted from Koblick's Puerlo
Rican sealab,

Koblick says these projects will help
everyone understand the sea as he
does. If that happens, he's convinced
that ocean research will become a na-
tional priority—and the whole world
will benefit. ]

MLLSTRATION BY MICHAEL WITTE
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Self-sharpening
blade has edge

nspired by rats' teeth, two research-
ers at General Electric have invented
a blade that sharpens itself.

The specialized cutting tool doesn't
work like a knife. Resembling the edge
of a cube or the lip of a cliff, its cutting
edge is a 90-degree angle of metal that
is placed against other metal revolving
on a lathe. This edge shaves the sur-
| face of the spinning metal. As the blade
is used, microscopic cone-shaped
chips flake from its cutting edge, leav-
ing a sharp, new edge behind. This is
caused by the blade's shape, not the
material it's made from (tungsten car-
bide powder that has been mixed with
a binder, pressed and heated). Ranga
Komanduri, who developed the blade
with Minyoung Lee, says the idea came
from rats’ teeth because they are hard
on one side and soft on the other, and
thus always retain an edge,

The blade's shape makes it impracti-
cal for knives or razors. But when cut-
ting metal, it lasts up to six times long-
er than conventional tools. It even cuts
tough titanium alloys, which react
chemically with other blades, dulling
them almost at once. Cutting titanium,
GE's blade lasts about 30 minutes. m

This new blade maintalns a sharp cutting
edge by constantly chipping away [inset).

A pair of truck-mounted telescopes will
soon Improve our view of the universe.

' Twin telescopes
' improve focus

asl year's biggest astronomical dis-

coveries were made by IRAS, a sal-
ellite that carried sophisticated infrared
sensors. Bul a device is in the works
now that will have 10,000 times [RAS's
resolving power. It will be carried
aboard a trailer truck!

Two trucks, actually. Separated by
as much as half a mile, the twin tele-
scopes will work together, through a
computer, to gel a precise picture of
the shape and size of infrared sources
in the universe. The project, to be in
operation in 18 months, is being super-
vised by Charles Townes, a Berkeley
physicist and Nobel laureate (he won
the prize in 1964 for the invention of
the laser). “Our system won't be nearly
as sensitive as [RAS," he says, "but it
will be much better at pinpointing di-
rection.” In other words, he adds, IRAS
magnifies well but focuses poorly; the
new machines will have the opposite
attributes.

Another advantage the paired

scopes will have over other earthbound
devices, according to Townes, is that
they will be transportable to wherever
viewing is best. “We may take them to
the Southern Hemisphere for a year or
two,"” he says. Among the objects to be
examined are the center of our galaxy,
still-forming stars and other puzzling in-
frared sources that have not yet been
identified. ]

Arctic night lit
by “hot” bulbs

t can cost hundreds of thousands of

dollars to light airplane landing strips
in the Arctic, where in winter the sun
shines only three hours a day. But new
bulbs containing tritium (a radioactive
isotope of hydrogen), which glow with
no power source, are expected to cut
lighting costs there by 80 percent.

The lights, developed by the Oak
Ridge National Laboratory in Tennes-
see, are simply 10-inch glass tubes
filled with tritium. The inside surface of
each tube is coated with a zinc-sulfide-
based phosphor. As the tritium decays,
beta particles excite the phosphor,
making it glow—and no radiation es-
capes from the tube.

Panels, each containing seven
tubes, are placed along runways.
They've already passed tests at military
bases and in Alaska. “The light looks
like a dim fluorescent light,” explains
George Jensen, of the Battelle Pacific
MNorthwest Laboratories in Richland,
Washington, who is overseeing product
development. Jensen says the lights
can be spotted from eight miles away
on a clear, moonless night, and from a
distance of two to three miles in a
snowstorm. And the bulbs are expected
to stay bright for about eight years, m
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Voice is key
to new lock

li Baba opened the Forty Thieves'

cave by saying, “Open, Sesame."
But a new voice-activated lock is more
sophisticated: To open it, you must not
only know the right words; the lock
must recognize your voice as well.

Designed by 1983 graduate Donald
Crockett and engineering professor Les-
ter Gerhardt of Rensselaer Polytechnic
Institute (RP1}, the lock combines an
IBM Personal Computer, a Votan voice-
recognition system and an electrically
driven bolt.

To unlock it, you must push a but-
ton, wait for a beep and speak a code
word. If the lock recognizes your voice,
it flashes a pattern of words or num-
bers on a screen, which you must read
back in an order known only to the
computer and to those authorized to
enter. If you get it right, the lock un-
balts. If you make a mistake, you may
try again—once, Currently, the sole
prototype secures an RPI engineering
lab. [ ]

Subliminal cues
from your TV?

an't lose weight? Stop smoking? Hit

a good golf shot? Now you may be
able to talk yourself into it, subcon-
sciously, while watching television.

A company called Stimutech, in East
Lansing, Michigan, sells a system that
makes a Commodore or Atari computer
Mash subliminal messages on a TV
screen while you watch your favorite
show. The messages appear for one-
thirtieth of a second every two minutes
or so—loo fast to be read consciously,
but not subconsciously, the manufac-
turer claims. The possibilities? Mes-
sages such as "1 see myself as a non-
smoker,” or "Exercise is fun,” or "Let's
make love” indicate the range. There
are eight cartridges, teaching siress
control, good study habits, sexual con-
fidence, and so on. The final message
on each cartridge is “l am OK.”

The system is called Expando-Vi-
sion. Says Wallace La Benne, professor
of educational psychology at Eastern

Why Is platinum so valuable? The
total amount ever mined would
make a cube only 14 feet on a side.

HeLLU
CHT
MaoanN

In order to open this computer-controlled
lock, your volce has to match Its memory.

The flow of air around a dr
designers fashlon

s wings
may help planes.

Michigan University and chairman of
Stimutech's advisory board, 20 years'
worth of data support their claim. Most
famously, in 1957 a New Jersey movie
theater boosted popcom sales 58 per-
cent when "Buy popcormn’ was flashed
repeatedly on the screen. La Benne
says the public fears being manipulated
that way, but with Expando-Vision, the
user does the manipulating himself. m

Dragonfly model
for future wings

hen a dragonfly darts past you,

its wings are creating the kind of
turbulence that, on a large scale,
knocks airplanes out of control. More-
over, a dragonfly can lift as much as 15
times its own weight, while a high-per-
formance aircraft can't lift a great deal
more than itself.

That's why scientists under bioen-
gineer Marvin Lutiges at the University
of Colorado, Boulder, are putting drag-
onflies into harnesses and blowing
smoke al them in wind tunnels. “The
dragonfly’s wings,” says Luttges, “cre-
ate an airflow that looks like a little
whirlwind. We're looking at ways that
aircraft might generate similar little
whirlwinds."

Luttges and his team are consider-
ing a number of modifications for air-
planes. One is a second pair of wings
that could pivot quickly to change their
angle in the oncoming airflow; another,
a strip of metal that would stretch the
length of an airplane’s wings and rise a
fraction of an inch above them to cre-
ale efficient swirls of air. The team also
hopes to devise sensors that will allow
these mechanisms to respond to
changing airflows. ]
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What's a hiccup?
What's the cure?

edical lexts propose so many dif-

ferent causes for hiccups that it
is reasonable to conclude that nobody
knows for sure. Various books tell you
that hiccups come from swallowing hot
or irritating substances (such as highly
carbonated drinks), too much laughing,
too much smoking, indigestion, hyste-
ria, exercise too spon after a meal,
swallowing air or nervousness. Hiccups
are also attributed to irritated dia-
phragms—or to irritated nerves that
control the diaphragm—and they are
said to accompany stomach and bowel
disorders, pregnancy, pleurisy, pneu-
monia, hepatitis, uremia, cerebral le-
sions, strokes, diabetes and even
alcoholism.

In other words, whether you're sick
or healthy, whatever you're doing,
you're liable to start hiccuping, Fetuses
even hiccup in the womb. Physically, a
hiccup is a sudden, spasmodic con-
traction of the diaphragm, which pro-
duces a sharp intake of breath. The
breath, however, is abruptly cut off
when the vocal cords involuntarily pull
together, producing the sound Hic!
Some scientists believe hiccups are re-
peated but ineffective attempts to vom-
it. And some claim that men hiccup
maore often than women.

It is widely believed that a low level
of carbon dioxide in the blood can pre-
dispose someone to hiccups, while a
high level will inhibit thern. Which is
why popular cures involve holding your
breath, breathing repeatedly into a pa-
per bag or drinking a glass of water
without taking a breath. Doctors some-
times prescribe sedatives or antispas-
modic drugs for the afflicted, and medi-
cal texts frequently describe a
treatment in which a soft rubber tube is
inserted three or four inches into a hic-
cuper's nose and then pulled gently
back and forth, “stimulating” the area
behind the soft palate.

A hiccup occurs when the diaphragm muscle
spasms, drawing air over the vocal chords.

Because the glucose molecules In cellulose
alternate (bottom|, It Is hard to digest.

Horses eat hay.
Why can’t we?

ows chew their cud, horses chomp

on hay, and termites destroy
houses. But we humans would starve if
our only food were cellulose, the prin-
cipal component of grass and wood.
Nevertheless, we digest starch daily—in
foods such as bread, pasta and pota-
toes—even though it is made up of ex-
actly the same chemical building
blocks as cellulose. What makes the
difference?

Starch and cellulose are both long
chains of molecules of a sugar called
glucose. But the molecules are ar-
ranged differently in each substance:
Imagine a set of blocks that are red on
the top and black on the bottom. Each
block has a hook on one side and an
eye on the opposite side. The blocks
can be linked two different ways: with
all the red sides on top and the black
on the bottorn or with the black and
red sides alternating. The same pal-
terns hold when glucose molecules
hook up. In starch, all the molecules
face the same way; in cellulose, they
alternate. Also, the chains of starch
are coiled and distinct, whereas those
of cellulose are straight and occur in
bundles.

Digestion depends on enzymes, spe-
cial proteins that break the chains into
individual molecules of sugar that cells
use for fuel. Enzymes identify their tar-
get partially by shape. The enzyme that
we use to digest starch does not recog-
nize the cellulose shape and thus can-
not digest it.

The same thing is true for cows,
horses and termites. So how do they di-
gest cellulose? The answer lies in mi-
croorganisms, such as bacteria, that
live inside their digestive tracts. These
tiny organisms produce an enzyme that
can recognize cellulose and break it
into molecules the host can use as
food. In exchange for their services, the
microbes are provided with free room

Another cure, noted by the Tubercu- and board. ]
losis & Respiratory Disease Association
of New York, is simply a teaspoonful of
sugar. Repeated doses stopped hiccups 3 v
in two-thirds of a sample of patients o Editor: Andy Revkin
who had been hiccuping for as long as 1 1 Staff: Madeline Chinnici, Andrea Dorf-
six weeks. Finally, a letter to the New man, Michael Lemonick, Nina Wallace.
England Journal of Medicine gives cre- Contributors: Brian Feinberg, Susan Gil-
dence to a bartender's cure: eating a ber, Sibyl Golden, Ronald Landry, Rich-
wedge of lemon soaked in Angostura e ard Marini, Amy Mereson, Peggy
bitters (don't eat the rind). This proce- : Noonan, Steuenﬂﬂppeut:q:mer. Lau-
dure stopped h}cmps in 14 out of a CELLULOSE rence Prescott, Henry Weil.
sample of 16 hiccupers. [ ]
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Impact wrench for small jobs

o

New minl Impact wrench operates with ordinary Ye-in. sockets and reversible drill.

The U-Impact-It tool develops up to 120 Ib.-ft of torque, depending on the rpm of
the electric drill that powers it. This is not as much as a professional unit, and you
may have to snug up or break loose some fasteners manually (especially lug nuts).
However, it does enable you to speed up the installation of exhaust parts and
shocks. and is great on lagscrews and other nonautomotive jobs. It lists for $28.95
and is made by Vermont American Hardware Tool Div., Box 340, Lincolnton, N.C.

28092, —W.H.

Mini oil filter wrench

The new. smaller oil filters (about 3 in.
in diameter]) have spawned a new
group of filter wrenches. typically
using a stepped cap that fits over the
end of the filter can. However, stepped-
cap wrenches don't fit all the new fil-
ters. If you want something that does.
vou need a band wrench. A new one
made for the smaller filters has some
interesting design features.

The band has gripping teeth on the
inside, so it won't slip. It works when
you apply torgue in either direction (no
need to guess which way to install the
wrench for loosening or tightening). It's
made to be used with 8 Y-in. ratchet
and extension, so it can fit inwo ught
places. .

The list price is §5.50. The manufac-
turer, Lisle Corp.. Clarinda. lowa
51632, sells the wrench through auto

parts stores.—FPaul Weissler
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This wrench for 3-In. fliters fits all brands,
Including  filters without faceted tops

Five-second monogram

Automotive elegance ends with the
owner's monogram on the door. That
touch of class is now available from
Anderson's in California for $9.50,
postpaid (Calif. residents add B0¢ tax).
These monograms come in  either
black, white or gold, in a choice of block

Gold biock letters highlight a wood grain
wagon panel. They also work on boats.

or script letters. In three-letter mono-
grams, your family name initial is bold
and centered. The monograms are
guaranteed not to rub off. peel. crack,
or chip. I put a set on the family wag-
on—an act that ook about five seconds
per door—and then oied to rub them
off. No go; they're on there for good!
Order yours from Anderson’s. 2527-
DPM. West 237th 5t.. Torrance. Calif.
20505 —M.L.

Tailgate protector

I-Gator protects tal
I:atﬂ'-u—w mhlg“pluu for rust.
You can protect the vulnerable edge of
your pickup truck’s tailgate from be-
coming scratched and dinged with the
Tail-Gator protective guard. The unit is
made of anodized and brite-dipped alu-
minum, and will fit Ford, Chevy, Dodge
Fleetside, Stepside and minipickups.
Tail-Gator slips easily over the tailgate
and is held in place with screws. The
unit is $27.75 from Deflecta-Shield
Corp., Box 306, Corydon. lowa
50060, —Cliff Gromer
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Dry-cast concrete footing

To make a simple concrate footing for a
post or pier. dig a hole to the needed
dimensions and dampen it slightly. Fill
the hole with mixed, ready-packaged
concrete. Incorporate a tie-down strap
with 16d galvanized nails going in
opposite directions through two of the
holes; use dry mix for fill. Tamp the
ground level and then dampen it slight-
Iy with water from a garden hose until
a top crust forms. Be sure to keep the
footing wet for several days
—Richard Day

Mower moves boat

2112 NO. 10
WooD

An old lawnmower chassis, scrap wood
and a hitch ball bolt can help move a
boat and trailer that are detached from
the car. Fasten the wood to the mower
platform and bore a hole for the hitch
ball bolt. —Nelson I. Baxter
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Regency

Scanners

Hand Held

Bring you the excitement of
Police, Fire, Emergency

Radio, and more.

When you need to hear the
action from wherever you
are, Regency delivers, Our
portable scanners keep you
in touch with the local news.
Whether it's bank hold ups,
three alarm fires, weather,
business, marine radio, or
aircraft calls, Regency
portables bring you the on
the scene action. While it's

happening from where
it's happening . . . in your
neighborhood.
MAXIMUM
VERSATILITY

The all new HX1000
keyboard programmable
hand held scanner

lets you cover your choice of

over 15,000 frequencies on
20 channels at the touch of
your finger. No crystals are
necessary. Six band
coverage, search and scan,
priority control, and a liquid
crystal display with special
programming messages and
clock are all part of the
package. And with the sealed
rubber keyboard and die-cast
aluminum chasis, the
HX1000 is the most rugged
and durable hand held on
the market.

WITH OR WITHOUT
AIRCRAFT

If you don't need all
the features of the
HX 1000, but you
want the
convenience

of portability,
we've got you

HX1000 r

ELECTRONICS, INC.
7707 Records Street, Indianapolis, Indiana 46226 %

covered. Our two new crystal
controlied hand held
scanners, the HX650 and
HX750, offer six channels,
individual channel lock outs,
LED channel indicators, step
control, two antennas and an
ad?;ptor.fcha er. Both cover
VHF high and low, UHF and
“T" public service bands, with
the HX750 offering the
additional coverage of VHF
aircraft band.

DECIDE FOR
YOURSELF

Your Regency Scanner
dealer would be happy to
give you a free demonstration
of these and other new

Regency Scanners. Stop in
today. Or, write Regency
Electronics, 7707 Records
St., Indpls., IN 46226.




JOHN GAYNOR

HOMEOWNERS’

CLINIC

Woodpecker’'s song for spring

Every spring. you probably wonder
who's knocking on your siding. gutiers
ar TV antenna. The rat-a-tat-tat is not
only annoying, but can cause damage
to your house. For woodpeckers, drum-
ming serves the same function as sing-
ing does for other birds. They're estab-
lishing a territory and attracting a
mate.

Houses serve as a resonator and
amplifier for the drumming sound, so
they're more satisfactory than trees,
Columns, downspouts and antennas
may even resemble a tree to a wood-
pecker,

Of course. some insects may spend
the winter months in the spaces found
in siding and columns, while other
insects bore into the wood. They're all
food for woodpeckers.

My county extension agent stresses
that you should combat Mr. Woodpeck-
er as soon as he starts. Don't let him
develop a halit,

In order o drum, the bird must be
ahle to hold onto the structure. There-

fore. you should try w remove all
ledges. cracks and crevices which
might serve as footholds,

Although chemical repellents are
sometimes effective. such as naphtha-
lene (mothballs) hung in an open mesh
bag (a silk stocking), | had success with
a visual repellent. [ tied foil pie tins and
strips of aluminum foil by string from
my soffit. The slightest breezes made
the foil sway and twist enough to keep
the birds away. Handheld reflective
windmills, taped or 1acked w the sid-
ing. will also keep the birds from rid-
dling your house.

This information was obtained from
my county extension agent in a booklet
titled Woodpeckers and Houses, 1f your
county extension agent doesn't have
the booklet, write to Dekalb County
Cooperative Extension Service, 101
Court Square, Decatur, Ga. 30030, Ask
for leaflet No. 239,

There is a wealth of information
available from your county extension
agent,

Sander in a roll

The sanding cloth roll will help sand furniture

spindles and plumbing fittings [left] be-

fore you assemble them. The 132-in-long roll is available in a blister pack (right).

This aluminum oxide sanding cloth
comes in a roll, It cleans, smooths and
polishes in hard-to-reach places and on
objects that are irregularly shaped. The
cloth cleans rust and corrosion from
tubular patio furniture, railings, tools,
bikes and TV antennas. You can use it
to sand wooden fumiture legs, banister
posts and spindles, In addition. the
1%x132-in. sanding roll will sharpen

3z

knives and tools, or smooth lathe
work.

The cloth roll s available in fAne,
medium or coarse grits. [t's manufac-
tured by Merit Abrasive Products Inc.,
201 West Manville, Compton, Calif
90224, You can fnd it in hardware
stores {$3.10) or order from the maker.
Postage is 32 on orders under $20 and

$2.75 on orders over $20.

Sump pump goop

I have a sump pump in my basement
which takes the water from my wash
tubs, clothes washing machine and
floor drains, and pumps it up into the
overhead sewer lines. [ had no prob-
lemns for 10 vears. but about five years
ago my pump began Lo run nonstop,

I removed the electrical connection,
then found the pump and everything in
the sump covered with about 1 in. of
black goop. It's soft and slippery, and
seems to be amtached everywhere, It
reminds me of a fungus or algae. and it
sometimes has a slight odor. I scraped
it off and washed everything thorough-
ly. Now the pump works perfectly.

I clean the system every three
manths now, but it's still such a mess it
takes about 10 washes to get my hands
clean. We've changed washing deter-
gents about a dozen times, but that
didn’t help. I've even put bleach in the
sump, to na avail. I'm afraid lime will
eat the pipes.

Although we all have well water pro-
cessed through water softeners. I'm
the only one with this problem. How
can | eliminate it?—Miles J Mraz,
Arlington Heights, Il

Read the caution on your bleach bot-
tle for an insight as to what it may do to
metal.

Both H.T. Adams. my local plumbing
consultant, and Tom Harrison of Vir-
ginia Supply and Well Co.. Atlanta, Ga.,
point the finger at your sump or tank.
They both say that the coating on your
tank has eroded.

Tom says that although it's a dis-
tasteful chore, and the length of the
repair's holding out is unknown, the
tank can be cleaned thoroughly,
sanded and wire-brushed., then
cleaned again and recoated with an
epoxy paint. Both Tom and H.T. say
you should replace the tank with one of
the new plastic ones as the most per-
manent solution to your problern. M

Do you have a home-maintenance or repar probiem?
Send it ro Homeowmers' Clirde, Popular Mechanics,
224 West S7th 51, New York, N.Y. JOO12. Latters
cannel be answersd individually, bur problems of
wide interest will be discussed in the column. For
more home-repair and maintenance hedp, get PM's
Homr Care Guide, £4.85 postpaid, Send pour order(s)
to Popular Mechanics, Box 1014, Radio City Station,
New York, N.Y. 1010Q]
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Have you ever forgotten to tighten
your tripod’s tilt handle, and then had
your camera fall over? To prevent this
type of damage, slip a ring made from
ARS plastic pipe around the base of the
tripod head and then set an eyescrew
in the ring's rim. Pass a cord through
the eyescrew and wind it around the
tripod handle. Finally. cover the cord
with plastic tubing (see details
above).—A. Weber

Unused space
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F ]

Many amateur photographers set up a
darkroom in the bathroom. A conve-
nient spot for a processing data chart is
on the back of the cabinet door. This
location provides easy access to impaor-
tant information.— Robert Hertzberg
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POPULAR MECHANICS
PLANS AND IDEAS CATAI.OG

Yes, we do have over 900 great ideas in our
PLANS & IDEAS CATALOG. Projects for the
homeowner —smart ideas in fumiture,

S0 many shop items you can build. We cover
water sports, storage-play houses, double-duty
campers for work and play. Recreational
projects to build and enjoy—see it all in our
catalog. $100. Send your name and address with
check or money order to, Popular Mechanics,
Box 1014 Radio City Station, New York, NY 10101,

FOUR OF THE BEST
FROM OUR
PM CATALOG

FOR THE SHOP

1 Classic .. Cut Off Saw 2
European ' —Maoke
Workbench— hacksawing
you can build o ol easier
this workbench : and occurate.
for less than half - = This cutoff
of the cost of o : S0W cuts
factory-made ver- \ channels, angles
sion. You get detailed and rounds with
plans with instruc- ease and precision
tions ond material even up to 3-in. size.
list, PL-1748, Also, not too heavy fo be
55.95. porfable. PL-1735, 53.75.
3 Tool Chest for o FOR THE Instant Car Repair 4
master craftsman, OAR i with Popular
Compaoct—maode Mechanics Master
from cherry wood. Keys to CGar
For handling easa Care. In this
ifs octually two handy pocket
boxes. Well + that con be kept
gg‘unizm h:nd conveniently in

compar- YOUr car, you can
ments aliow g find your basic cor
805y 0ccess. Ex- repair instructions.
cellent construction " It your cor breaks down on an
obsorbs moisture and pro- isolated road, how easy

lects toals from rust, Also,
includes plan for o dolly, PL-1745, $4.75

it will be fo pull out these keys and fackle
the problem yourself. PL-1750, $4.95.

Order by number and send check or money order to
POPULAR MECHANICS Box 4044, Radio City Station, Mew York, NY 40404,

For more on home and shop plans don't forget to enclose 5100 for our
PLANS & IDEAS CATALOG—just ask for B-1700.
Popaor Machanica s g publication of Hearst Mogarines, 0 Division of The Heorst CorpoeaSion
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Dryer won't work in automatic

[ have a Canadian General Electric dry-
er. model No. TDA720A6W. serial No.
WS5I8313. The dryer had a problem
with a disconnected wire and |
replaced the timer with a new one. The
unit has given excellent service until
recently. The dryer functions well in
the rimed sequence but doesn't waork in
the automatic cycle (delicate. perma-
nent press). It seems that the timer fails
to advance. | removed and tested it
with 110 volts. It worked in both the
timer and automnatic cycles. | checked
the timer contacts. They don't appear
to be stuck or pitted, How can [ find the
problem and correct it?—Frank H.

vintage dryer is suffering from an open
heat compensating resistor around the
thermostat probe. To check and gain
access to the resistor, first disconnect
the power from the dryer. Next. open
the dryer door and remove the four
Phillips-head screws under the front lid
of the top panel. Now loosen the two
hexhead screws that are near the bot-
tom of the front panel, one on each
side, which hold the front panel to the
cabinet.

Pull the top forward and lift it up and
back away from the front. Now remove
the Y“-in. hexhead screws near the top
inside of each side which hold the front

Once you remove the front panel
you will see a black box. which is the
thermostat. From the box there will be
a probe or thin wire which goes down
into the lower part of the front panel.
Around this probe is the resistor. It is in
the shape of a hollow sleeve into which
the thermostat probe fits. The resistor
is held in place with a clamp and has
two wires coming from it Disconnect
these two wires and check the resistor
with a continuity meter. You should get
about 400 cohms resistance. The re-
placement part is still available in Can-
ada through a Camco Inc. service part
stare or in the United States through
General Electric. The part number for

Shipp. Hull Quebec panel to the cabinet. Lift the front up the resistor is WE4X169. It costs
The problem may be that your 1960 and away from the cabinet. approximately $16.
Leaking water ment. They are held in place with Phil-  50@p buildup in washer

We have a Sears 17 1-cu.-ft. frostless
refrigerator/freezer that carries Model
No. 10672627411, Serial E35016577.
it has an automatic ice maker. For the
last several years. water has run down
the inside back panel of the refrigerator
compartment, causing stains that need
to be cleaned off every few months. s
there some way [ can stop this?—D.A.
Watkins, Jacksan, Mich.

It sounds as if the defrost water is
getting behind the three-sided rubber
gasket which is between the freezer
liner and the evaporator drain pan,
Apparently. the gasket is not sealing
properly and some of

lips-head screws. Lift the covers up and
out of the freezer. Next. remove the
freezer floor, which is held in place with
four Phillips-head screws. Lift up the
floor at the rear and pull it out from
under the front plastic breaker trim.

Wipe the rear wall and both side
walls dry with a towel, then blow them
dry with a hair dryer. Check the drain-
pan fitting to be sure it's not restricted.
Once the liner. drain-pan gasket and
drain pan are dry and warm, apply a
neat bead of RTV silicone rubber seal-
ant between the top edge of the drain
pan and the porcelain liner.

the defrost water is
leaking down the back
wall instead of being
directed into the drain
pan.

To cormect the prob-
lem. first unplug the re-
frigerator and defrost it
thoroughly. Unplug and
remove the ice maker.
Remove the fan cover
as well as the evapora-
tor cover (rear wall) in
the freezer compart-

I have an 8- to 10-year-old, two-speed,
heavy-duty Westinghouse washer,
There's excessive soap buildup in the
washer and on the clothes. How do |
get rid of this™—Henry A. Reeves, Far-
mington Hill. Mich.

First, remove the agitator by un-
screwing the agitator cap. Lift the agi-
tator up and out of the machine. Check
the inside of the agitator and post in the
machine for scap deposits or residue.
Remove as much of the residue as pos-
sible, then replace the agitator and
tighten the cap, Next, fill the washer
with hot water (140-160° F.). Add one
cup of a nonprecipitating water condi-
tioner such as Calgon, Spring Rain or
Miracle White, plus one cup of house-
hold ammonia. Do not add clothes.
s0ap, detergent. bleach or any other
washing ingredient. Run the washer
through a complete cycle, You may
have to repeat the process if you notice
a sopapy film on top of the water,

To get the soapy film out of the
clothes, fill the washer with warm or
hot water. Add one cup of the water
conditioner and one cup of household
ammonia plus the soiled clothes. Run
the clothes through a cycle. ™

If you hawve & problem with any appliance, send your
question, along with the model and serial numbers, to
Appliance Clinic, Popular Mechanics, 224 Wost 57th
St.. New York, N.¥Y. 10018, Sorry, but letters cannot
be answared individually. Problems of wide interess
will be discussad in this colimn
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THE PM
WORKBENCH

Little vac tackles big jobs

How do you keep your workshop
clean? Until now. there were two basic
ways: Simply brush sawdust and
woodchips onto the floor to await an
occasional sweep-up. Or use a large-
capacity shop vacuum. Believing that a
clean shop is a safe shop. ['ve always
used a vacuum. That is, until | discov-
ered the Collector by Black & Decker.

The Collector is a 120-v.. 1.5-quart
vac that's great for quick pickups
around the home and shop. Unlike the
cumbersone shop vacuum, the Collec-
tor transports easily and stores on a

wall-mounted bracket. It has no bag to empty or replace; simply snap off the front

housing and dump.

Handheld vac. with 18-ft cord, wall-mount
bracket and 3-ft. hose and adapter |above],
Is ideal for home and shop |right).

It's available at home centers and mass merchandisers for about $50. For more
information. contact Black & Decker. 515 Grebe Rd., Easton, Md. 216801.—J.T

Locking hooks

Hanging tools by hooks on perforated
hardboard is a popular way 1o organize
a workshop. But the major problem
with this system is that the hooks aren't
secure—they often wobble about and
pop off the board. You can solve this
with Perma-Hook. This “stay-put”

hook anchors to the board with a lock-
nut to provide a stronger, safer and
sturdier hanger. To remove a Perma-
Hook, just give it a twist,

Perma-Hooks are made in 15 differ-
ent configurations for use with Y- or
Ya-in -thick board. They're available at
hardware stores. home centers and
from the manufacturer. For a price list
and order form. you should contact
Markson Manufacturing Co., 1430
Front Ave. NW., Grand Rapids. Mich.
49504 —J.T.

Trickle trapper

Drip-Stop is a highly absorbent elastic
band which you place on a paintbrush
to catch messy drips when working
overhead. Drip-Stop stretches to fit 2-

Posltion the absorbent. elasticized band
around the brush to catch any messy drips.

to 4-in-wide brushes. It's available at
paint and hardware stores. A two-pack
sells for $1.48. For mail orders, contact
Drip-Stop. Dept. PM. 4446 Ocean View
Blvd,, Montrose, Calif. 91020. Add 40
cents for postage — Hosano Capotosto

Consumer information

The latest edition
of the Consumer
Information Cata-
log is now awvail-
able. The catalog
offers owver 200
booklets  written
by 30 federal
agencies  (some
are free others
range in price
from 50 cents to
$19) covering 11 federal

general subjects. m-, free Iﬁﬂlﬂg
There 2E oMers over 200 infor-
booklets on hous- Mative booklets.

ing listed under three subheads: Build-
ing, Buying and Financing; Heating and
Energy Conservation; and Home Main-
tenance, For a free catalog. wrilte to
Consumer Information Center, Dept.
PM. Pueblo, Colo. 81009 —J.T.

&

If you've come scross & new product with Somae spe-
ctal features, lat us know abour it. Winte to PM Work-
bench. Meachanics, 224 Wes 57th 5t New
York. N.Y. 10018,
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“This may be the best start-on-a-shoestring business that MOTHER has ever featured!”*

?!! idd S
My name is Tom Risch. ['m 28 years old, own my
own home, a 22 it sallboat and an antique Mor-
gan sports car. | suppose more than ampone, I'm
the person responsible for “resinventing”’ the
chimney sweep business — as '] shorthy explain.

Don't get me wrong, I'm no genius. You could
have stumbled into this as easihy as | did And my
story i one you should know, ifwhat pou seriously
want out of life s greater personal freedom, satishy-
ing work — and a lot more money than you'ne
earming now.

A dead-end road

When | got out of school. | thought | had it
made. | loafed around that first summer, then
wenit to work for a house painter. But | didn't like
the boss breathing down my neck, so | went out
Ifﬂ"ll'l'l'y'ml'l.

For the next few years | tried to make it as a
house painter and general fix-it man. | had plenty
of independence but | was going nowhere fast

Orne daw in 1974 | found myself in a lady's attic
fisdng her chimney. An old top hat was ling on a
trumk. 5o | put it on and started singing that great
song from Mary Poppins — “Chim-chiminey,
Chim-chimeney, Chim-chim-cheree, o Sweep is
as fucky as lucky can be. . "

Wondering what all the racket was about, the
lady climbed the stairs and when I'd finished the
chorus, asked me a fateful question: “Whatever
happened to the old Chimney Sweeps®”

No Sweep in town

| didn't have an answer, but the question
aroused my curosity, At that time the Arab Ol
Embargo was on, The incredible boom in heating
with wood was just getting underway Folks

And suddenly, dangerous chimney fires were
breakdng out all over owm. | knew the reason;
woodsmoke produces creosote, a highly famma-
hile substance that condenses on chimney flues.
Unless the chimney is cheaned regulary, a fire is
almast inevitable.

Starting over
My bocal fire chief
convinced me my sen.
ices as a Chimney
Sweep were  urgently
needed. But | had a lot
more to leam — most

of it the hard way.
Evenything that hap-
pened next is told in a
booklet | want to send
vou, free. Just let me
say here that | made
plenty of costly mis-

Heart of the System

L. i

Let me show you how to make
more money than you ever

thought possible as a

professional Chimney Sweep

Read my story, if you like the idea of eaming $150

per day part time, $700 or more weekly in a business

ofyour own . ..

takes and wrong moves — mostly because no-
body was around to help me get started rght |
realized | needed better tocks. It took many
months of hard searching to find the right
equipment. | designed and built my oun
vacuum system — the first ancestor of the
amazing SootSweeper® we use loday.

$45 for

an hour's work

My Systern makes it 1'1.
possible to complete a
typical chimney clean-
ing job in less than an
hour. My standard fee
was 240 [most Sweeps
now charge 345 to
$50) — and people
were glad to pay it |
found myself eaming
maore money than |
ever dreamed possible
— 5150 to $200 a day.
byl gl g G Ly

nd almost that Yyeu _Tm g
was clear profit, for Roger
there’s very little over-
head in this business.

I realized there weme more chimneys in my fown
than | could ever hope to dean, not to mention in
my state and the whole US4 | realised my swc-
cessdidn't have to be unique. | had friends all over
the country who could profit from this wonderful
opportunity. 5o | began sharing my expenences
with them through AUGUST WEST SYSTEMS®
— the fird nationwide oroanization o provide
training, equipment and sart-up quidance for in-
dependent Chimney Sweeps

A wide-open field

Since then we've helped over 3,000 men and
wormen begin new, highly profitable businesses of
their cum as professional Sweeps. Yet they've just
bequn to answer the need: there are over 25
miffion fireplaces in American homes. Since 1974
woodstove ownership has leaped from 200,000
to over 5 milfion, and the end's nowhere in sight.
The more the economy worsens, the higher od
prices go, the greater the need for your sendces,
... But what's it really ke to be a Chimney

Today it's a lot different than many folks imag-
ine. [First, with The August West Systern you dean
most chimneys from below instead of on the rool.
Your deaning tools are brushes attached to our
exclusive Flexd-Rods that let you do a quick but
tanecusly disappears into the SooltSweeper in-

stead of seeping inte your lungs or all over your
customer's rug.
I oo’ re ambitious and a good planner, you can

easihy clear $150 a day. maybe a lot more. You
can work full-ime, or start part time while you
keep pour curment job until your new business ks
firmily established.

Twant to be straighit with you: chimney cleaning
is no lazy way to quick fches. It's hard wodk, you
Biskner, a real dynamo from Garden City, Mich,
says “I've aleady had of $1.000.00
weeks. Mow ['m shooting for a $1,000.00 day!™

The perfect bootstrap business

You don't need special skills. business experi-
ence, 4 college degree or a big imvestment. The
August West System gives you evenything vou
need to start eaming money almaost rght away —
and we keep on helping you with advice and
answers o your questions as your business grows

But you are the boss. You can work as many o
as few hours as you want. You'll enioy wearing a
top hat (and the response it inspires). You'll ke
the feeling of knowing you are performing a
needed service. Here's what |saac Watts of Madi-
son, Va. recently wrote us

“Every job & different — a new challenge
When | come through the door in my top har | ger
first-class treatment — it's not fke being a plurmber
oF repairman. And [ lnow my work is saving these
folks from dangerous chimney fires. It's work you
can take pride in.

Ask for free proof

Find out mare about the high earnings poten-
tial and other wonderful benefits you can enjoy
as a professional Chimney Sweep. Just call me
TOLL-FREE at 800-243-5166 and azk for
extension 212A M rush you a detailed INFOR-
MATION KIT with the complete August West
Sturg Call ar write today!
i YES, send me your FREE NFGRM'[’IDNHT

lelng me how to make up to $150 or more per |
| day as a professional Chimney Sweep,
e
Address _

State _Zip
|Angust West | August West
Systems, Inc,
Dept. 2102
187 Kings Highway Cutoff
' Fairfield, CT 06430

1983 Angus West Systems Ine
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SCIENCE
WORLDWIDE

Focusing in on X-ray film

Hand X-ray shows high contrast
in new film. Contrast in old film
[inset above| is murky. At 6,000x
magnification, electron micro-
graphs show large molecules [far
left] of new film. compared to
small grains in old [left).

of the sharpest, clearest radiography known to medicine. Radiologists say the new
Kodak T-Mat G fitm will be of greatest importance in the emergency room, where
rapid-serial—quick-fire—X-rays are taken. The secret of the film's contrast qual-
ity is in the molecular pattern of the silver halide grains used on its surface. The
new film's molecules are flat, table-shaped and very large. compared with the
pebble-like grains of silver-halide formulations used in previous films. Contrast in
the old X-ray film is murky. The breakthrough should make X-rays more useful in
discovering minor fractures, small tumors and other hard-to-detect subskin prob-
lems. It will also mean more accurate diagnoses.

Where there's fire . . .

-

‘.

A man’s finger Is hit by a special laser pulse
to demorstrate new heatless etching.
IBM scientists have etched circuitry
onto  submicroscopic  chip  material
without causing any heat damage to
the material. The revolutionary process
uses a single laser pulse lasting 12 bil-
lionths of a second. Called “ablative
photo-decomposition.” it brings us one
step closer to a true superchip.

38

A-OK cancer therapy

University of Arizona researchers have
found that a synthetic form of vitamin
A fights tumors in a rare form of skin
cancer, mycosis fungoides, which can
spread to the lymph nodes and other
organs. The vitamin. called "analog.’’
has been tried on patients with
advanced stages of the ailment. There
is no indication that vitamin A itself
would have a similar effect.

Boning up on archaeology
Michael Waters was digging in the Sul-
phur Springs Vatley of Arizona as part
of his geology graduate work last year
when he found a complete human skel-
eton. It has been dated to at least 8,000
years old. The find establishes the ear-
liest known pre-Columbian settlement
in the Southwest

New look at space station
Even as NASA was 1aking a fresh look
al several proposed configurations for
America’s next space station late last
yvear, the National Research Council
tossed a little cold water on the discus-
sion. The council's Space Science
Board said few of the missions now
envisioned for a 1990s space station
would benefit especially by being in
orbit. NASA is re-examining its space
station plans so that they can include
more experniments that can be done
only in orbit.

With this ring . . .

A decade ago. only Satum was
believed to have a ring around it. But
recent discoveries have shown rings
around Jupiter and Uranus. Now a Jap-
anese infrared astronomy team has
created a computer-enhanced image of
a ring around the sun. Further observa-
tions are under way.

How do you spell relief?

Physicians have to remember so many
details in diagnosing a disease that it's
easy to drop the ball, But now they can
resort to Mnemonics Rhetoric And
Poetics For Medics. a book by Robert
Bloomfield and E. Ted Chandler (Har-
binger Press, $9.95). Delightfully hu-
morous and filled with interesting ideas
on how things are remembered, the
book suggests word games as a help.
For instance, if a patient complains of
pain when he tries to grasp something,
it might be inflammatory arthritis. The
mnemonic: GRASP. G 1s for gout, R for
rheumatoid arthritis, AS for ankylosing
spondylitis (spinal degeneration) and P
for psoriasis. All are possible indica-
tions of inflammatory arthritis. How
can anyone forget? ™
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INSTANT MEMORY

The New Natural Way to Remember ! |
—

® Used by over 100,000 men and
women in all walks of life.

@ Now you can instantly remember
everything you see, read, and hear.

® Guaranteed to save you time,

money, and effort.

Success depends onit. ..

INSTANT MEMORY is the fastest, surest, most enjoyable method ever
devised to acquire a perfect memory without even fryng.

Mo memaorization, no word association,
It helps you solve problems fast. Reduces stress, fatigue. And even

improves your tennis game!

Release your photographic memory. Nothing is forgotten! Learn “how”
you remember, “why” you forgel. Discover a natural ability of your mind o
instantly recall everything you see, read, hear.

You can have a
photographic memory.

With INSTANT MEMORY, anyone can
remembar anything . . . without even
frying! It unshackles your parfact
mamory from sall-imposad axile
instantly. This new way to remamber is
so0 simple, quick and usabla, everyone
can use it immediately.

Age is no barrier.

Why? Because the results are automatic.
It is the easies! way 10 remember
names, faces, dates, spaeches,
formulas, music, phone numbars, snd
evan antire books.

Pass exams easily!

I you are in school, with INSTANT

MEMORY you can permanenily

remamber all yvou will ever study. Now
can easlly pass evaery exam with
study, nowoemy and no “test trauma.”

Increases your vocabulary, improves

spelling, masters foreign languages.

Here's how it works . . .
Sciance has proven the accumulated
axparience of a lifelima is praserved
perf in your mind. INSTANT
MEMORY simply raleases it! Without
word associations. Just the natural
powers of your mind. It's a spectacular
way to put a lifetime of leaming at
fingertips. And it's your birthright!

| About the INSTITUTE |

For over 20 years, the Institute of
Advanced Thinking has eamed a reputa-
tion ol proven relinhility and imegrity
| It has gained imernational acclaim
s the workd's first and n-nly instrue-
tion in Matural Memory.™ The
Institute ks & member of the American |
Assocuation for the Advancement of Science, |
American Association for Adult and Coa- |
timging Education, and Pacific Palisades
Chamber of Commerce.

Play any sport better!
INSTANT MEMORY means your game
just got batter without practice. Why?
Because the "perfect pame” axisls
fnside you right now! Simply leam how
to “unieash” it.

Learn any skill.

INSTANT MEMORY means leaming
new skills at a speed you didn't think
possible. Because it's a natural state of
mind. It comes built-in. So you don't
have to work for i No repetition, no
relearning’

Win at cards, give hes,
overcome stage f

This Is far more than just a “memory”
Course . . . it is @ naw way of living.
INSTANT MEMORY anables you to
play any musical instrument, find lost
articles, awakan the exact moment you
desire, tell stories and jokes without
nenvousness, improve your typing, think
laster, and much more!

Thara's no end 1o the things you can do
with INSTANT MEMORY.

MINDSTORMING® -
your key to creativity.
With Ihls&ma:l:ﬁ schnigue originated

. YOu can ingtantly
& Your inner creative abilities and
MIL:‘WI&TL“& pmgrs. It floods your
min a Une Of money-making
ideas. There is no limit to what you can
discover, invent or produce!

Instant speed reading.

Thua first time you read should
be vour last! Now you can instanily
remember &l you resd. Because

& you will read & page like a

photograph! With INSTANT MEMORY,

thads is no imit to the words you can
read par minute,

£ INSTITUTE OF ACVANCED THINKING 1861

YOU WILL LEARN

O How io remember as fast as you think

[ Poise and sslf-confidence in any situstion

O Your mind has NO limits

O Hidden talents you didn't know you had

O Why all other memory courses are obsolete

[0 How to excel in everything you do

O Forgetting is antinatural and ‘curable’

[ Real ESF is using your mind correctly

O How to relax your entire body in seconds

[0 Why concentration improves sutomatically

O To express yoursell persuasively

O There's a library already in yoar mind

[ To advance your career by staying informed

L] How to "unleam’ paychological obstacles

O To recall even tough technical material

] Popularity, prestige, recognition is yours | .
much, much more!

PLUS the added benefit of being able to quickly
zines, newspapers and books you desire . .

. and

read all the mags-
. and retaining all of it more
clearly end accurately than ever before . . . a1 a surprisingly low cost.

l--;-g-g---

B45 Via de la Paz, Dept, PM 384
Pacific Palisades, California 80272

Yes, pl

g

FULL MONEYBACK GUARANTEE

W ywou are nol satisfied, simphy returm your book within 30 days for s complete
mfund. Absolutely no risk!

§ Institute of Advanced Thinking

ease send me your unigue INSTANT MEMORY book
only $10 complete by First Class Mail at no extra cost.

Tip

9

chage my O ViSA O MasterCard
Mo, —

g

Eup. Date
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Shake-down cruise gives bad vibes

Since the day I took possession of my
1880 Buick Skylark. which has front-
wheel drive and an automatic [ransmis-
sion, 've been plagued by a vibration
while driving between 50 and 55 mph.
F've haunted the Buick dealer. had the
factory representative examine the car,
had tires balanced four times, had
wheels checked for runout and had
wheel bearings inspected. Three new
tires have been put on the car and bal-
anced The vibration is still there. and
I'm disgusted. You're my last resort,
Please help.—Arthur Engles, Queens
Village, N.Y.

Tires are responsible for a lapge per-
centage of vibration complaints, but
they're not the only cause. A loose
engine-mounted aAcCCessory can cause

vibration. So can a problem with the
transaxle or engine. 1 think what's
needed is a more logical way of track-
ing down the trouble area. Here's what
to do.

Drive the car on a smooth, level road.
maintaining the speed at which vibra-
tion occurs. Shift into NEUTRAL while
the car is moving and vibrating. If
vibration disappears, the cause is a
loose accessory or a problem with the
transaxle or engine. Assuming that all
accessory brackets are tight, tighten all
supports holding the engineftransaxie
to the frame before tearing into these
assemblies.

If vibration should continue after the
transmission has been shifted into NEU-
TRAL, thenit becornes a somewhat more

complex troubleshooting problem.

The best way of telling whether
vibration is caused by a tirefwheel
assemnbly is o replace your four tires
and wheels with assemblies that are
known to be in good shape. Take them
off another X-body car. If vibration is
eliminated, then one or more of your
tires or wheels is to blame, Tp find out
which one is causing the problem, you
must place your tires and wheels, one
at a time, back on the car and then test
drive iL

Don't overlook the fact that out-af-
balance brake drums or discs can also
cause vibration. See that wheels and
tires are balanced; then use a wheel
spinner to turn the assemblies. If shak-
ing is noticed, you've found what
you're looking for. Replace that disc or
drum to rid the car of vibration.

Cold-blooded Chevy

A perplexing problem has struck our
1980 Chevrolet Citation four-cyvlinder
engine. The air conditioner and heavy-
duty cooling system perform properfy
on hot summer days, even in heavy
traffic. However, in cool weather. the
temperature gauge barely rises for 25
miles, which suggests that the engine
is failing to reach normal operating
temperature. It doesn't matter whether
the car is driven in town or on the high-
way. Several visits to our GM dealer
have resulted in checking the cooling
system and replacing the thermostat
Do you have any suggestions?—Dave
Kutseker, Rich Creek. Va

Yes. The electric cooling fapn may be
running when it shouldn't. The fan is
supposed to come on when engine
coolant temperature exceads 230° F.
When temperature falls below 214° F,
the fan is supposed to turm off. A defec-
tive fan switch that senses coolant tem-
perature or a bad cooling fan relay may
be causing the fan to operate prema-
turely,

In hot weather. when ambient tem-
perature is a factor, a cooling fan that
runs prematurely may not affect cool-
ant temperature all that much. This
may be why the temperature gauge
responds in hot weather,

Another possible reason for your
problem with the Citation could be

40

an unresponsive temperature gauge
transducer (sensor). If the part of the
transducer that's in contact with cool-
ant is coated, the transducer may not
pick up lower coolant temperature. To
check it out. remove the transducer.
It's located in the rear of the right-hand
cylinder head. Use a wire brush and a
little brass polish to clean the part of
the unit that comes in contact with
coolant. Then, with an ohmmeter,
check the transducer for resistance,

which should be zero. If it isn't, install a
new transducer.

History lesson
I've had the 16800 CVCC engine of my
1978 Honda Accord tuned more times
than Liberace has had his piano tuned,
and the EGR system inspected almost
as many times. Stll no one has been
able to rid the car of a significant power
{Please tum o page 42)

Look sharp

When you have occasion to remove an air
cleaner assembly from a carburetor, it's
important to remember that one or more
hoses are attached to fittings. If these hos-
es aren't reattached securely, or you acd-
dentally break a fitting {many of which are
plastic) without realizing it, your engine
will develop a problem caused by a vacu-

um leak. This type of problem can be a
bugger 1o track down.

Depending on the engine, hoses that are
attached to air cleaners include the ones
serving the thermostatic part of the air
cleaner, the fuel-vapor canister and the
tem.
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J AT DODGE, WE ENGINEER
THE PRICE AS CAREFULLY AS
WE ENGINEER THE TRUCK.

WE ARE DODGE. IT'S A BIG TRUCK TD
WITH THE LOWEST-PRICED DRIVE. A SMALL PRI
FULL-SIZED THUC! IN TO PAY. e
AMERICA. 56,403. With a standard full-sized
Pay more and get less. Or six cylinder engine. Stan-
pay less and gel more. dard full-sized hauling
Because you can buy a capacity. And room
full-sized Dodge D100 enough for three full-sized
al a list price that's adulls.

hundreds of dollars less SAVE 8200 TO 5400 WITH
a0 S ppe b PROSPECTOR EQUIPMENT
Ranger or Chevy 5-10, '. DISCOUNTS.

when comparably n

equipped with six I". M$$Wd¢anm
cylinder engines. Il'l, are based on the Hﬂ-
BACKED BY AMERICA'S .II prices of package items if
LONGEST RUST-THRU \\ purchased se So
WARRANTY, dealer for details.

AT NO EXTRA COST. .III

There's more rust-fighting | —=3f . RUST-THRU
galvanized steel in a 1 C{:. 111 m PROTECTION

0 .
T .;:l-.':if:f-* -
, g -

—— o Ak L .
- - . [ -
K> e 5,

Dot

;s i ol _ Rl s DODGE RAM D100
i mﬁmy Fﬂlw disignir. 3 ®
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WE COT TO BE AMERICAS BEST LANTERN
THE HARD WAY.

i

The new Durabeam* lantern, with
its brilliant 5" reflector, gives you a
* light that’s 50% brighter than ordi-
nary lanterns
am won't =
= whenthings > B "
getrough Ithasahigh = !ﬁ
< impact resistant casing -
iwhich also floats),

CAR CLINIC

alens that's shatterproof, and
a switch that's guaranteed for life

n Duracell,
with the long-lasting Duracell" bat
tery They work when you need them

DWRABEAM

"o DURACELL
It reallty works when you need It

Rl Duracetl Ine

{Continued from page $00

loss, usually on acceleration but some-
times while cruising at highway spoed.
I realize this is a long shot. since you
can’t test the car, but is there anything
in this car's history to explain the prob-
lem?—Ted Clark. Charleston. 5.C.

About 20 years ago, some GM cars
had a similar problem. Your Honda
may be suffering the same ailment, My
friends at Honda say that [ could be
right.

Accords (1976-T8) and Civics (1975-
78) with CVCC engines have an
exhaust manifold with a liner that can
loosen and partially block the exhaust
system. causing loss of power. Drop
the exhaust pipe and shine a flashlight
into the manifold outlet. There should
be nothing in the opening. If you see
the liner, replace the manifold with a
new one. For 1978 Accords and Civics,
the part number is BOBBD; for 1977,
G2898: and for 1976, 62620. The par
number for the 1975 Civic CVCC
engine exhaust manifold is 57569, If
you do the job yourself, you'll need oth-
er parts that fit your particular exhaust
manifold—a manifold gasket, heat ris-
er gasket. two lower insulator gaskets,
two O-ring seals and exhaust pipe
riuts,

4&

CHECK THE
COLOR
OF POINTS

t"im »

Hey, look
me over

According to the Champi-
on Spark Plug Co., over half
of the car population still has
electromechanical {or breaker
point) distributors. Did you
know that the color of breaker
poinis you remove can tell you
much about what's golng on?
Take blue. If points are this color,
thera's an electrical problem—probably
excessive voltage (test the voltage regula-
tor and primary resistance) or a defective

ROTOR

COMNDENSER

DISTRIBUTOR

condenser (this should be re-
| placed when you replace
points anyway).

Black? Din, il or grease
have gotten on the points,
Maybe you used the wrong
hibricant or too much lubri-
cant on the distributor cam. Or maybe the
PLCV valve is plugged, which would force
oil into the distributor housing.

Gray means that all is well. Replace the
points if they re worn.

A second possibility s a plugged
CWVCC passage or valve. When this hap-
pens. the engine can behave just as a
conventional engine would if it were
excessively lean. In other words, it will
stumble and hesitate on acceleration
and will lack power and surge at cruis-

ing speeds. The fix involves removal
and cleaning of the auxiliary wvalve
assemblies. You might be able wo do
this yourself if you have a Honda Ser
vice Manual However, a special tool is
sometimes needed to free the auxiliary
valve assemblies.

POPULAR MECHANICS = MARCH 1984




Flag waving
The Oxygen (0:) sensor flag in our
1878 Buick Regal appeared, on sched-
ule, ar 15000 miles. | installed a new
sensor. [t lastegd only 5.0 miles
before the flag again appeared. Why
did this sensor fail so soon?—~FRobert
Henning, no address

Ahether the sensor has failed o
hasn't faled 15 not a factor. The flag
doesn’'t monitor sensor condition, it's
merely a mechanical device that tells
vou when 15,000 miles have passed
The fact that the Aag appeared after
5000 miles suggests that it
properly sel Remove the
instrument cluster lens and insert a
;‘I(_'Ii'llrl:'!‘i Lo al an :il]'l'i]ll' I||I'.I| IL & ;tl'”':’:
the llag wheel detent. Turm the fag
wheel down until yvou feel three clicks.
The flag 1= set to the correct position
when a mark appears in the center of
the window on the left of the odometer
If the flag flies again before the car
goes 15,000 miies. there's a problem
with the flag mechanism

l.'..rl"-ll.'.

S0 reset |

Balky thermostat
For two winters, [ haven't gotten much
heat from the heater of my 1981 Ford
Escort. | replaced the thermosiat after
the first winter. It didn't help —George
Nalters, Syracuse NUY.

There are two types of thermostats
that were used in these vehicles. Each
is installed in an unusual fashion. If
gither type of thermostat was installed
incorrectly, the symploms you de-
scribe may result

To check vour thermostat, drain the
cooling system to below the thermo
stat. Remove the thermostat housing
and look at the “stat. One type has a
slotted hole inits side that must [ine up
with a hole in the thermostat housing
The other type has tangs that must seat
aon the thermostat housing when the
stat 15 tumed 1o the rnght

If your car is equipped with the slat
ted thermostat. make sure iU's posi-
tioned correctly and reinstall the hous
ing with a new gasket

If your car is equipped with the ther
mostat that has locating tangs, tum it
counterclockwise o remove it from the
housing. 1T you find that the tangs wern
not engaged or that the thermostat was
cocked. this was the likely source of the
problem. Clean the thermostat and
housing, then remstall them. Use a new
gasket (part no. E1FZ-8255-C) ™

DO YOU HAVE A CAR PROBLEM?

f your o
o o

SERVICE TIPS

B Youowners of VW and Audi cars may
have heard there's a safety mcall in
progress. One involves brake line failure
in 187580 Rabbits and Sciroccos built in
Germany. German-built Rabbits have
round headlights. Those built here, with
square headlights, aren't involved. The
other recall involves electrical failure in
the fuel pump circuit of a fuel-injected
engine. Vehicles to be repaired are
1976-82 Sdrocco, 18976-80 Dasher,
1877-80 Rabbit, 1980-82 VW convert-
ible and Jerta, 1980 VW pickup, 1976-79
Audi Fox and 1980-81 Audi 4000,

B If your dealer determines that an oil
leak from your 15983 GM two-diter L%
engine is the result of & defective rear
crankshaft oil seal, remind him that the
two-piece seal he pulls from your car
should be replaced with the one-piece
seal that's being put into 1984 engines.
There's a service bulletin in his files tha
pinpoints the correct way to install this
seal The bulletin number vares from
one GM division to ancther, bat it's dat-
ed Cotober 1983.

8 An imtermittent rough idle and'or
stalling after cold startup with a 1984
Tempo or Topaz may be eliminated by
installing a service diode harness assam-
bly [part No. EQZY11ADO1-Al in series
with the No. 32 start circuit a1 the SLarter
ralay. This fix applies to cars built before
Sept. 15, 18983.

The Dry Lobk
holds today’s look

all day.

Todoy's hair sfyles are nealer,
shorter and maore natural, That's
THE DRY LOOK' look. And THE
DRY LOOK has o special 12-hour
holding formulo so you can

keep that well-g
all day —even if y

ed look

ou have fine of

thinning hair. THE DRY LOOK
hair spray. |1 keeps foday's look
looking good all day

The Dry Look.

12-hour holding power.




“Catch of the Year” Sale!

FREE 5400 BOAT
with a new Coleman®
Camping Trailer.

Here's an alluring offer worth over 5400
retail. A FREE Coleman Crawdad™ fishing

1984 Coleman Trailer (YRES
Brochure today.
Include 50¢ for postage and handling.

Mail to Dept. PM, The Coleman Comparty,

boat. Inc., Camping Trailer Division, Somerset,
* Made of tough RAM X materal— PA 15501

better than aluminum.
* Stable enough for stand-up casting. i
* \Weighs only 11 Ibs —transports on top of

YOUT Car Or CAmper. Adddress
& Skims over water easily and quiethy. City Sate Zp
Carch the Cranaedad fishing boat and the

new 1984 Coleman Camping Trailers at
your local Colernan Dealer, today. He's in
the Yellow Pages.

Coleman’s “Catch of the Year” Sale only at
participating dealers while promotional
supples last

Copyrgnt 1984 The Coleman Company, i I

L
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WE FAYT A BRIGHT REPUTATION FOR QUALITY.

r,r'_

Skylighting with
ENTARAMA

b1

1L #
Culaway View of Mew LO-DOME ™

FEATI.I RES:
* Copper flashing

* |nsulated domea,
clear, bronze or
white

* Manual, pole or
motorized operator

" attractive
low silhouette

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 screenfstorm panel system, silent motorization and
pole or hand-crank operator will give years of easy carefrea service.

Emnm@-uvunur CORPORATIONMN

\_ 140 Cantiague Rock Road, Dept PM34, | Hicksville, N.Y. 11801 (516) 931-0202 )

HINTS
FROM
READERS

When you're replacing the nylon web-
bing on an aluminum lawn chair, you
can use this trick to prevent the screws
from breaking the strands and causing
them to unravel: Tuck over the comers
of one end to form a triangle of three
material thicknesses. Then, hold the
end with a clamp and simply bum a
hole through the three layers with a
small soldering pencil,

—Henry J. Fregly

| Protect the cutting edges of wood chis-

els when they're out of their holders. or
stored loosely in a toolbox: Cut a rect-
angular hole through the flap of a
matchbook., Glue the flap with two
spots of contact cement and tuck it into
the book. Then insert the chisel all the
way into the holder.—Gene Budd
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Go on line in the Y
world'’s fastest
growing technology.

NEW! DATA

COMMUNICATION
TRAINING FROM NRI

Practical training includes
computer, modem, test instruments,
and access to exclusive NRI
communications network

Satellites. . .microwave. . . fiber optics. . .
dedicated land lines. Suddenly the world is
communicating in a new and different way,
via digital data systems. People talking to
computers. . .computers to compulers. . .
information is stored, retrieved, and
relayed in nanoseconds. And an entirely
naw kind of communications is bormn,

Industry, opportunities to triple

Data and telecommunications is already a
$150 billion industry and is expected to
triple over the next five years. One typical
company has grown from $85 million to
S650 million. . .a T65% growth since 1978
alone. The need for qualified technicians to
install, maintain, and service this enormous
investment in high-tech equipment is
tremendous even now. Opportunities and
salaries can go nowhere but up and up.

NRI will train you at home

You can learn at home in your spare time to
become a data communications techni-
cian with NRI at-home training. MRI will
start you with the basics, build upon your
knowledge with easy-to-follow, bite size
lessons to take you into the world of digital
data communications. You'll learn what it
takes to work on satellite, microwave, fiber
optic, and telephone data links,

And you'll learn at your own
comfortable pace, without

classroom pressuras or evenings away
from your family. Over the past 70 years,
NRAI has taught the latest high-tech skills
to almost 2 million students to become the
world's largest and most successiul

school of its kind.

Hands-on training
includes com-

Breat out box
box and
much more
MR takes you far beyond “book leaming.”
As part of your coursa, you recaive planty
of practical hands-on training that gives
you real-world skills. You get the Radio
Shack Golor Computer, with 16K memory
to teach you the systems and language of
data communications plus you get an
operating modem to let you tie in with
world-wide communications networks.
You build your own RS-232C
intarface breakout box, an indi-
spensable installation and
trouble-shooting instrument
you'll use throughout your career.
You receive a professional .
digital multimeter and Gl
the MRI Discovery r E “
Lab, whara

you
construct
solid-

siate circuits and

applications of the theory you've learned.

Laarn on-line with the

exclusive NRI data network

You'll learmn what data communications is
all about by actually becoming part of an
operating network. Using your computer,
modem, and terminal software, you'll go on
line to “talk" to your instructor, take your

exam by computer link, communicate with
other NRI students and leave messages on
the NAI “bulletin board.”

As pan of your course, you'll also receive
membership in THE SOURCE *", a regular
$100value. A phone call fies you into come
puters loaded with instant news, stock
guotes, electfonic mail, educational pro-
? games, aven discount shopping and
ravel resarvations.

Move into the future,
send for Free Catalog

You can't find trakning like this anywhere else
.. .onhy NRI trains you at home for an exciting
and rewarding career in the brilliant new world
of Data Communications. Mail the postage
paid card right now for our big catalog of
high-tech electronic careers showing all the
equipment you get, detailed lesson descrip-
tions, and career opportunities. Look it over
and decide where you want your future to
grow. Act now. There's a real need for trained
data communications
technicians.
Training Includas all this sguip-
menl you keep. . . 16K compulesr,
modem, breakout bow, digital
rwhlrnm-r and the exchusive

MA Discovery Lab

NRI SCHOOLS
McGraw-Hill Continuing
Education Center

3020 Wisconskn Avenus

Washington, D.C. 20016
WE QIVE YOU TOMORROW.
TRS-80 s a trademark of the Radic S!w:hdmmnul‘l'm
5M a service mark of Source Telecomputing Conp.,

a subsidiary of the Reader's Digest Association, Inc.



Warning: The Surgeon General Has Determined
That Cigarette Smaking Is Dangerous to Your Health.
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To rebulld a carburetor,
first remove the unit \
from the engine. Label X
wire, hose, duct,
line and linkage before
you remove them from
the air cleaner or carb.
Unscrew the fuel-inlet
nut before removing the
carb from the manifold.

T AR
MANIFCLD

CARBURETOR F

f you enjoyed building model air
planes or cars as a youngster, you'll
probably have a fine time rebuilding a
carburetor. Carburetor repair can be
entertaining if you enjoy disassembling
and reassembling interesting ma-
chines, With the price of some rebuilt
carburetors hitting the $200 or $300
mark, the idea of doing it yourself is
considerably more appealing.
Thers is one principal disadvantage
to rebuilding your own carb: It may not
work when you're finished! As me-

POPULAR MECHANICS * MARCH 1984

chanics well know, there's no guaran-
tee of success when you rebuild a carb
without testing it on a flow bench as
major rebuilders do. The carb could fail
to work properly due to a porous cast-

Rebuild A

Carburetor

il

ing or extensive internal

blockage—even if you perform a
flawless rebuild. For this reason,
some mechanics won't rebuild carbure-
tors in the shop.

The Saturday mechanic has an ad-
vantage here. You know the pitfalls
geing in, and if you're willing to take a
chance, you can save a lot of money by
rebuilding your own carb.

Another factor to consider before you
decide to do it yourself is the complex-
ity of the carburetor in question. The

49



tem troubles are sometimes easily con-
fused with other types of engine parfor-
mance problems. The best machanics
never try to repair an engine by throw-
ing new parts at it until they get lucky.

50

Float level Is wually checked with the air
hom imverted. Use stee] rule or In the
kit to measure and adjust the level,

lsan—can be caused by a malfunction
somewhere alsa in the fuel systam, so a
test of fuel pump pressure and output
(as described in that November issua),
should precede any attempt to repair
your carburetor.

If your fuel tank is contaminated to
the point where you must change fuel

The first step in the repair procedure
is the removal of the carburetor from
cleaner. Most air cleaners have a vacu-
um line for control of the hot air system.
This line connects to a manifold vacu-
um source. Disconnect the line from the
air cleaner's thermal wvalve. Mark it
with a color-coded or number-coded
piece of tape, 50 you won't confuse it
with other vacuum lines that will have
to be disconnected. Disconnect the hot
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air duct that runs from the exhaust
manifold to the air cleaner and remove
the entire air cleaner assembly from the
engine compartment.

With the air cleaner removed, study
the carburetor and note any linkage,
wire or hose attachments that will have
to be disconnected before the carb can
be lifted from the engine. Mark the vac-
uum lines—you’'ll find at least one
more in addition to the one you've
already removed—remove them and
lay them aside. If there's more than one
wiring connection, mark them as well
before you disconnect. The throttle
linkage and transmission shift valve
linkage (on cars with automatic trans-
mission) are usually secured by circlips
or ball-and-socket connectors. Remove
these, taking care not to lose any clips.
If the carburetor has a manifold-
mounted choke heater, you must disen-
gage the choke linkage, as well.

The nesxt step is disconnecting the
fuel line. Place a rag under the fuel line
connection to catch spilled fuel. Then,
using a tubing wrench that provides a
secure grip, loosen the fuel-line nut.
Use an open-end wrench to hold the
fuel-inlet retainer nut, which is part of
the carburetor. If you don't, you might
twist the fuel line. If you don't have a
tubing wrench, you can try loosening
the fuel-line nut with an open-end
wrench, but you might round it off. If
you do that, use locking pliers to
remove it, and then replace it.

Once the fuel line has been discon-
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Cowver |s attached to the choloe housing with
rivets, rather than screws, on late-model
carbs. Drill out rivets to remowve the cover.

nected, loosen the fuel-inlet retainer
nut while the carb is still on the engine.
This will save you having to wrestle
with it on the bench. Then, loosen and
ramove the four bolts securing the car-
buretor to the intake manifold. You'll
probably have to use a box wrench on
most of them. Don't use an open-end
wrench unless you have to because of

With the carburetor off the car,
examine it until you find a model num-
ber. It might be stamped or printed on
the float bowl, or it might be on a small
metal tag secured by one of the float
bowl screws. Determine the make and

model of the carb, such as Rochester
2GC or Carer BED.

for your local parts store. (If you have
trouble finding the modsl and ID num-
ber, take the whole carburetor with
you.) Ask the counterman for a rebuild-
ing kit. Make sure the kit comes with
instructions should include an exploded
view of the carb, which demonstrates
how the parts fit together, plus instruc-
tions for making the various adjust-
ments, and a list of specs for the differ-
ent cars on which the carb is used. It
may not include specific step-by-step
assembly and disassembly procedures,
but it should, at least, include a list of
the various components that indicates
the order of removal and reassembly.

While you're at the parts store, buy a
new fuel filter and—unless you have
access to a carb-dip cleaning tank—a
can of engine degreaser spray.

Find a large, wall-lighted work area

before you even open your carb kit.
Kitchen tables are great, but the rest of
the farnily will undoubtedly object to
the gasoline odors that will parmeate
the house if you do the job indoors. A
basement or garage workbench is
best.,
Open the carb kit, examine the
instruction sheet and familiarize your-
self with the parts included in the kit,
You'll find a variety of gaskets, some
new clips, soma little steel balls, a new
needle and seat assembly, a new accel-
erator pump (in most cases) and a
gauge for measuring float height ad-
justments.

Carb disassembly

Begin the disassembly procedure in
the order prescribed in the instruction
sheet. You'll probably begin with the
fuel-inlet retainer nut (which you've
already loosened) and proceed to dis-
connect the various linkages (accelera-
tor pump, choke, fast idle) that join the
bottomn half of the carb to the top half,

a choke housing that contains a thermo-
static coll. On most late-model carbs,
the cover of this housing is secured
with rivets to prevent tampering with
the choke adjustment.

To remove a choke cover that has
been riveted to its housing, drill the
head of each rivet until it falls off. GM
specifies a No. 21 drill bit for removal of
the cover on many of its Rochester
carbs. Once the head has fallen off the
rivet, drive out the shank of the rivet
with a small drift.

After you've completed all the pre-
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liminary dissasemblies, the instructions
will probably direct you to remove the
air-hom screws and air-hom assembly.
Next will be the float assembly and
accelerator pump. These parts are fre-
quently attached to the underside of the
air hom, although they are located in
the bottom, or float bowl, half of the
carb in some designs.

The float bowl will contain the
metering jets, some check balls and, in
many cases, a power valve assembly.
All of them will be removed. In many
cases, the float bowl can be disassem-
bled from the throttle plate beneath
it.

The idle adjustment screws are locat-
ed in the throttle plate. On many late-
model carbs, they're tamper-proof. You
may have to remove a plug to gain
access to the idle mixture screws.

Once the carb has been completely
disassembled, examine the float. If it's
made of brass, shake it to see if there's
fuel inside. If there is, the float has a
leak and must be replaced. If the float is
plastic, you should replace it as a pre-
caution. Some plastic floats absorb gas
can affect performance. If you have a
float scale and a list of specs, check it.
Otherwise, it's best just to replace it.
Most parts stores carry a wide range of
replacement floats.

Cleanup and reassembly

The cleanup procedure is the worst
part of the rebuilding job. Mechanics
immerse the metal parts in a chemical
cleaner, known as carb dip, for an hour
or s0. Then they rinse the parts in water
and dry them with compressed air. This
cleaner can be used for other part-
washing jobs, so it might not be a bad
idea to purchase a small container.

You can also use a drain pan and a
spray can of carb cleaner. Simply lay
the parts in the pan, spray them and let
them soak for 10 or 20 minutes. Renew
the spray if it starts to evaporate. Then
rinse the parts in hot running water and
blow them dry if possible with an air
compressor, not a hair dryer. Blow dry-
ing is important because you can direct
the air into the various passages, insur-
ing that they're not blocked. If you don't
have an air compressor, buy a can of
the compressed air sold in camera
stores for cleaning photo equipment.

If the parts aren’t clean after one
treatment, repeat the procedure. Clean-
ing is probably the most important part
of a rebuild. Many carb failures are the
result of dirt.

Once cleanup is complete, examine
all parts for cracks or porosity. If the
carb is equipped with a power valve
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HAMNGER

RETAINER

METERING
ROD

Kit will contain imnstructions for adjustments

that must be made after . Here,
pump linkage of a 25E is set to specs.

piston or metering rod piston (see your
parts list), examine it for scoring or
galling. You can polish it lightly with
crocus cloth. Don't attempt to polish the
metering rod itself or to straighten a
bent metering rod. Damaged metering
rods must be replaced. This is usually
not a parts store item, but many new
car dealers” parts departments do stock
individual carb components.

Reassernbly usually begins with the
installation of the needle valves in the
throttle plate assembly. Screw them in
only until they are finger-tight, then
back them out two to four turns as an
initial idle adjustment (or as indicated
in your carb kit instructions).

Before you're very far into the reas-
sembly, you'll be installing the float and
needle seat assembly in the air horn. At
this point, you must make the float
adjustments. You'll find specs and
instructions for this job in the adjust-
ment section of the instruction sheet.

Generally there are two adjustments:
Float level is adjusted with the air homn
inverted and the needle seat in a closed
position. (This is probably the most crit-

ical carb adjustment of all.) The other
float adjustment is usually called float
drop, and it's made with the air hom in
an upright position. In this case, you
may not have to be quite as cautious, as
an amount in excess of the spec is okay,
as long as the float will retain the nee-
die without binding at maximum
drop.

When you reinstall the air hom on
the float bowl assambly, make sure you
don't knock the float out of adjustment.
If the carb has a piston-type accelerator
pump that hangs from the air hom,
make sure it fits properly into the
pumping chamber in the float bowl.

Adjustments

Once you have completed the reas-
sembly procedure, you'll have several
adjustments to make, most of which
can be done with the carb off the car.
These will include a choke adjustment,
fast idle adjustment, vacuum break
adjustment and a choke unloader ad-
justment, (On carbs that are more than
10 years old, you may have fewer
adjustments to complete.)

Perform sach adjustment in exactly
the manner described on the instruc-
tion sheet. This will make a tremendous
difference in driveability.

On some late-model GM carbs, like
the 2S5E and E2SE, you will need a
choke angle gauge to make certain
adjustments. However, you can com-
plete enough of the adjustments with-
out this tool to get the car running.
Then, if you'd rather not invest in this
specialized but inexpensive tool, you
can take the car to a mechanic for the
adjustment.

Even if you can complete all the
adjustments yourself, you may want to
take the car t0 a competent engine
mechanic for final adjustment of the
idle mixture—particularly if your state
has an annual inspection program. A
few degrees of adjustment on an idle-
mixture screw can make or break the
emission inspection.

When you have reassembled the car-
buretor, reinstall it on the intake mani-
fold and properly reconnect all the
wires, hoses, ducts, lines and linkages
that you labelled and disconnected in
the beginning. Then reinstall the air
cleaner and its vacuum lines,

Unless your car has an electric fusl
pump, it will not restart until the engine
has turned over enough for the me-
chanical pump to fill the float bowl.
Prime the carburetor by dumping a few
spoonsful of gasoline (one at a time)
down the carburetor throat until the
engine will start and run without stall-
ing. ™~
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The more you'll like Exxon motor oil.

Today, your cars engine not only has to work
harder, it may also have to last longer So
make sure vour motor oil can go the dis-
tance, Exxon offers a full line of high-quality

motor oils, like Exxon Extra™
with special anti-wear addi-
tives for engine protection
and special friction-modifiers
to improve gas mileage.

And every one of these oils
measures up to API SF, the oil
industry’s toughest protection

Look for Exxon oils in new, easy-to-
use, 1 guart side-pour bottles and
casy-to-carry shrinkwrapped cases of
twelve 1-quart cans,

standard for gasoline engines.

Choose from these four quality Exxon oils:
Exxon Extra 10W-40 and super-premium
Uniflo® 10W-40 for gasoline engines; Exxon

Extra 10W-30 and straight-
grade Exxon Plus™ for both
gasoline and diesel engines.
Help keep your engine in

the prime of life with Exxon
motor oil.

EXXON

=

Quality you can count on.



Now there's a portable preci-
sion milling machine that's
designed for benchtop use.
It's the Model 850 by Electro-
Mechano, 241 East Erie St
Milwaukee, Wis. 53202, The
compact unit can be used by
modelmakers, metalworkers
and electronics hobbyists to
produce small parts with criti-
cal tolerances. The 32-in.-high
machine is powered by a
1.725-rpm. '4-hp motor and
has five spindle speeds from
380 to 5200 rpm. It mills a
variety of materials, including
aluminum, iron. steel, bronze
and sheet acrylic. The Model
850 is available from the mak-
er for about $1,485.

This beast is a beauty

A powerful 4 % 21%-in. belt sander has been intro-
duced by Skil. The 1%-hp sander features a patented
Auto-Track system which Skil claims will keep the
sanding belt aligned to eliminate adjustments during
operation. The fat-top design allows the tool to be
inverted and clamped to a workbench so that it can be
used as a stationary sander. A bench clamp accessory
kit (No. 14008} i1s available from Skil. The Sand Hawg
sells for approximately $225. For more information,
you should contact Skil Corp.. 4801 West Peterson

Ave,, Chicago. Tll. 60646,

HOME & SHOP

Super stapler

The unique shape of this electric sta-
pler permits stapling to within % i, of
walls and comers. Other features
include a power knob to control staple
driving force and a trigger lock to pre-
vent accidental discharge. It's sold at
hardware stores and home centers for
about $35. Contact Parker Manufactur-
ing Co., 149 Washington 5t., Worces-
ter, Mass. 01613.

Three stripping and finishing pads
made of nonwoven synthetic material
are offered by 3M. The stripping pad is
used with chemical paint and varnish
removers. Clean and brighten metal
surfaces with the metal finishing pad.
The wood finishing pad is used to apply
furniture oil, stain and varmish. Each is
about §1. Contact 3M, Building 223-45,
St Paul, Minn. 55144,
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GTO Electronics, 430 Ritt St., 5t Peter,
Minn. bB082. introduces the PACS-
1500 ($1.495) portable ac. power
inverter which provides 1.500 watts of
continuous power from a 12-v. battery.
The solid-state inverter is claimed to be
lighter, quieter and more reliable than
gas generators. It's for boats, recre-
ational vehicles and homes. Write to
the maker for more information.

The Stanley Workmaster ratchet
screwdriver comes with 24  inter-
changeable tips: 10 screwdriver bits.
seven inch sockets and seven metric
sockets, A three-position switch allows
you o turn screws using a rawchet
action, or it locks for use as a standard
screwdriver. It's about $30. Write to
William Shanahan, Stanley Works, Box
1800, New Britain, Conn. 06050, MM
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SEARS ANNOUNCES
HEAVY-DUTY SAVINGS FOR YOUR
LAWN AND GARDEN.

SAVE $400

THIS SEARS CRAFTSMAN®
GARDEN TRACTOR IS
NOW ONLY $1699.99.
This tough 18-HP tractor
does it all! Its six speed trans- |}
axle lets you pick the right f
power and speed for the job. "3
And it hooks up to our full
line of sleeve hitch attach-
ments—so you can do every-
thing from plowing to mowing
to snow blowing.

SAVE #100

THIS SEARS CRAFTSMAN
3'2-HP REAR-TINE TILLER
IS NOW ONLY $499.99.

It's the lightweight tiller with
the heavy-duty power. The secret
is in its efficient chain driven
Counter Rotating Tines. And with
its self-propelled wheels, handle-
mounted controls, and eight-
position depth stake, you get
easy handling in most soil
conditions.

SAVE 15%

When vou buy Sears Tractor or Til- ' ) e i :
ler Attachments,
15% off regular price ol any Sears ON SALE MARCH 1-24, 1984.

Tractor or Tiller Attachment when you I Maower altachment not included with ractor,

bring t.h"' Coupon lo a Sears retail "m"’."h"‘ Prices and dates apply only to the continental United States except Alaska.

ofFr.—:rL is also available through the Sears Available in most Sears retail stores.
Catalog). Pl ; e

i Sears, Roebuck and Co. 1984

Hurry! Ofler ends March 24, 1984, *

Only one coupon valid per purchase. Cash

value 1/20¢,

““““““ e moefr ) Sears

e -




PM OWNERS REPORT:

BY MICHAEL LAMM, West Coast Editor

MAZDA 626

A fun car to drive. Handles very well.”
—IDAHO AUTO JOBBER

" ;
el in L

"The car has been magnificent,
| recommend It to everyone.”

—MARYLAND SALESMAN

“Especially Impressed by all the

features that were standard equipment.”

—MISSOURI MINER

'keeper’ clips don't hold,”
—ECALIFORNIA ACCOLNTANT

'Roof is very low."

—NEW YORK OPERATIONS MANAGER

Buyers love its looks
and economy, but report
some mechanical glitches.

o doubt about it. Owners do like
the way the new Mazda 626
looks—the sloping hood, rakish wind-
shield, low roofline, clean proportion-
ing and the car's overall sportiness.
“The 626 succeeds in appearance
where most others fail,” a Wisconsin
retailer wrote at the bottom of his ques-
tionnaire. "It doesn’t look like an econo-
box. The only compact sedan that
comes close in terms of sleekness and
distinctive, contemporary styling is the
new Audi 5000.”
A Maryland printer was among the
many who agreed: "'It's as heautiful on
the inside as it is on the outside. In my

54

A NATIONWIDE SURVEY
BASED ON 2,186,865

OWNER-DRIVEN MILES #

opinion, the 626 is the best-looking car
on the road today.”

FHOTOS BY BILL ASHE

Five-door Touring Sedan s a head-turner.
Owhners we surveyed raved about its looks.

Muost buyers mentioned appearance
as the 626's strongest selling point, but
they were also well aware that there's
more to this car than meets the eye. For
one thing, the 626 comes as a hand-
somely loaded automobile, particularly
in the Luxury series (there's a B26
Deluxe—the base model—and an up-
market Luury 626, both available in all
three body styles). The full list of stan-

{Please tum to page 157)
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Build your own library with
Popular Mechanics Books

PRACTICAL TIPS AND INSTRUCTION
FROM THE EDITORS OF POPULAR MECHANICS

Step-by-step, fully-illustrated POPULAR MECHANICS' BOOKS are complefe manuals

of information and practical advice.

1. TUNE UF AND
TROUBLESHOOQOTING

Over 50 pages of chans, showing how
to trace and solve most common
problems. Covers all modern 115, cans
and four most popular Ermports
including pickups, vans, four-wheelers,
and diesels. Over 90 pages of ume-up
specifications for U.5. models from
15974-1979 plus Datsun, Toyota, Rabbit

and Beetle. (B-1757, $19.95 — B-1757A,

3. BASIC CAR CARE

Telis how to pertorm simple
maintenance checks, prevent or delay
breakdowns, do tune-ups, handle basic
repair jobs. Highly illustrated with
clear-as crystal photos, diagrams, and
drawings. Covers electronic ignition,
diesels and front-wheel drives, (B-1756,
$19.95 — B-17564, paper §13.00)

4. THE WORLD OF SPORT
AVIATION

5 GUIDE TO
DO-IT-YOURSELF MATERIALS

paper §11.50)

2 HOME APPLIANCE REPAIR
MANUAL

Prowides -step repairs for more
than 50 different kinds of appliances
More than 800 hs, 200
diagrams and . Lists appliance

part suppliers. Gives a basic introduc-
tion to electricity and instructions for
Tm'mg electrical testing equipment.
lkus. (B-1752, §23.50)

The focis is on four basic types of sport
dircraft - homebuilts, antiques and
classics, warbirds, and ultra-lights —
explaining the state of the ari in each
ratepory. Discusses the types of
imaterials used, space requirements,
engines, certification and safety Lists
Various izations one can join.
This book brings o life the ﬂ'lrijlinEg
world of sport aviation. 32 pages o
codor illustrations. (B-1733. $24.00)

Provides answers to every do-it-your-
selfer's questions aboul materials and
supplies used for home improvement
projects, Discusses lumber, millwork,
plywood, hardboard, siding, plumbing,
and electrical supplies. The only up-to-
date reference work that furnishes
complete information on the thousands
of standard building products available
today. (B-1759, $8.95)

é. 500 HOME AND SHOPF TIPS

Here's a ready reference for solving all
home, shop and craftsman problems.
Eight chaplers cover areas where most
of us need help: improving workshop
techniques, painting, yard care,
metalwork, emergency plurmbing
and electrical problems. (B-1754,
paper $12.95)

TO ORDER, use the "B* numbers and send check or money order to
POPULAR MECHANICS, Box 1014 Radio City Station, New York, NY 10101,

7. THE GUIDE TO
SELF-SUFFICIENCY

Practical advice on being totally or
partially self-sufficient in every way.
Owver b 2-calor illustrations show step-
by-step how 1o do it. Learn to brew
beer, bake bread, pickle onions, design
a diary, convert o solar energy, build a
slaughteshouse or spin yam. (B-1753,
$18.95 — B-1753A, paper $10.00)

8. BODYWORK AND
PAINTING

This I the first book whose table of
contents was designed to match the
needs of rapidly growing do-it-yourself
market. It shows how 1o save time and
money by doing your own work. Step-
by-step llustrations, 16 pages of
photographs, including color matching,
pinstriping techniques and custom
designs. (B-1758, §19.95 - B-17584,
paper $12.95)

Popeler Mechanics & o jablicason

of Hears Magpasine,
 division of THE HEARST OORPORATION



NEIL SHAPIRO

PM ELECTRONICS
MONITOR

New circuit to foil thieves

Your new car stereo keeps you rocking
all the way to the shopping center, You
park your car and duck into the store to
buy a few new tapes. When you come
out again, your car's dashboard is man-
gled, your new car stereo is just a
memory and the fapes you've just
bought won't be played until the insur-
ance company comes through with a
replacement stereo,

If you've ever had expensive elec-
tronic equipment stolen, you know the
aggravation. But a new device called
the “Kaish Circuit Lockout” may end
theft of such items by making compo-
nents such as car radios, even tele-
phones and TVs, useless to all but their
original owner.

The: Kaish circuit involves encoding a
computer chip within the appliance’s
microprocessor innards. The owner of
the device enters his own code into the
circuit and that code vanishes when the
power to the unit is even temporarily
cut off. Without the enabling code. the

appliance cannot be made w work
again other than with strictly controlled
equipment at the factory.

Here's a rundown on how the pro-
posed system could work to help save
some of the millions of dollars lost each
year,

A radio is manufactured and a facto-
ry code is inserted into the circuit. This
factory code is inserted by automated
equipment rather than by humans who
might “spill the beans.” Then an
access code is placed into the Kaish cir-
cuit, This code is supplied to the con-
sumer. who takes the unit home and
installs it in his car.

The user enters his personal code
after deleting the factory's access code,
This personal code is entered by using
the controls already on the unit—
pressing. pulling and turning them in
various ways.

At this point. if power is cut by a thief
stealing the radio. the personal code 1s
wiped out. And there are millions of

possible code combinations. If the com-
sumer, on the other hand, forgets his
code and breaks the power connection,
he would have sorme recourse. The fac-
tory code could be enabled if the unit
were sent back to its point of manufac-
ture. Obviously. the one weak link in
this chain is assuring that the manufac-
turer is able to keep the factory code
secret.

According to International Electronic
Technology Corp. (the maker of the
Kaish circuit), it should add only about
£5 1o the expense of manufacturing a
radio.

In order for this to work, the majority
of radios would have to have the circuit
installed, After all, even if you know the
thief will not be enjoying your radio,
you still don't want to be left without a
radio yourself. and with a damaged car.
The idea must be for this circuit 1o
become so0 widespread that thieves
know they will not be able to enjoy or
sell their ill-gotten goods. Only then
will the Kaish circuit be a real lock-
oul.

Phone FORTH

If you've ever wanted to experience
the FORTH programming language, but
didn"t want to spend the cash before
knowing if you'd like it, get on your
computer and modemn and call (415)
538-3500. You'll reach an electronic
bulletin-board system called the FIG-
Tree run by the Forth Interest Group.
There, you'll meet—electronically—
with Forthites of every persuasion. Or.
it vou don't have a modem. call (415)
962-8653 to talk to an actual human.

Hands-off mouse

Mice are big in computers these
days—not the furry kind, but devices
that are rolled about on the desktop or
atop a special pad. These rolling
devices enable the computer user to
point at vanous spots on the screen. or
to enter commands without ouching
the computer's keyboard.

But mice, like all of us, have a prob-
lem in that overwork might make them
sickly. Moving parts and the accuracy
of the rolling surface’'s circumference
all join to contribute to the latest dread

58

of the computerist: mouse failure.
Mow comes the solid-state mouse.
Announced by Volks Communications
of Long Lake. Minn.. this new mouse is
only a flat pad of transducers. Just by
moving your fingertip on top of the pad

you achieve the same results as you
would using an old mouse.

Of course, a flat pad does not have
quite the cuteness ratio of a mechanical
rodent. Things could stll roll either
way, ™

First Aid For Computer Disks
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Yamabha oil injection.

When we say it’s better,
we're not blowing smoke.

Blue smoke and outboard motors have long
been associated. It's unsightly, for sure, but an
oil-rich mixture also diminishes performance
and increases operating expenses.

That's why Yamaha has introduced Precision
Blend™ oil injection on new outboards from the
40-horsepower electric-start model on up.
That's the widest range of oil-injected outboards
vou'll find. And our system has proven itself for
more than 20 years on our other 2-cycle engine
products.

Precision Blend varies the fuel/oil ratio from
200:1 to 51 based on engine rpm and throttle
position. Oil 1s mjected behind the carburetors

—
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Qil is injected directly into the
manifold so theres no leg
time in achieving the correct
mixture. This method also in-
sures that ol won't gum up
the carburator.

£ YAMAHA MOTOR CORPORATION U.5.A. 1983

—__ YAMAHA |

directly nto the manifold. That means the sys-
tem can instantly respond to a change in engine
speed or load.

Other manufacturers are playing catch up
with svstems that premux the fuel and oil in
front of the carburetors, which means there’s

— a lag tme before the correct
s mixture reaches the combus-

e 5

- " tion chamber.

Check into the new Yamaha
line, from 2 to 220-plus horse-
power. Our advantages will be-
come clearer when you don't see your money
gomng up In smoke.

PRECISION BLENO

For your nearest
dealer, call
1-800-447-2882
The crankshaft-driven
pump delivers the cor- Ym
rect amaunt of ol based
on throftle posibon and I
Ll EXPECT A LOT




install
A Pass-
Through

Window
inYour
Pickup

BY WADE HOYT, Auto Editor

1 ﬂn-mlsymwﬂlnudmrmmﬂu

standard, flat window on the pickup truck
Install a new one include an ice plck

window In the

replacement
cab opening and carefully pry the inner lip
of the molding over the sheet metal. Use
the lce pick to fish out one end of the cord.

Tie a loop at one end of the cord.

f your pickup truck came from the
factory with a solid rear window,
you may be developing claustrophobia.
But you don't have to: There are
replacement windows on the market
that open and are easy to install. Most
of them are called pass-through, or slid-
er, windows. They have four glass pan-
els. The center two slide to the sides.

&0

PFull out the cord to seat molding.

They're popular on pickups with camp-
er shells because you can pass items
between the pickup bed and cab.
Installation is relatively simple. You
must be careful not to damage the orig-
inal rubber molding when you remove
it because it must be reused with most
replacement windows. The trick to
installing the window is to use a length

B cCarefully remove the rubber
from the stock window and fit it onto the
replacement pass-through window. The
next step In the process is to spray the rub-
ber molding with silicone lubricant.

& A flexible vent window Is installed in a
plckup truck in the same manner. This win-
dow has flexible glazing in a rigid frame.
The push latches hold the outer edges of the
window open for ventilation.

of nylon cord to seat the molding (step
4). Use the bent ice pick to fish out one
end of the cord once the window is in
place (step 5).

In addition to a Pass-Thra model, ona
manufacturer, LeVan Specialty Co. of
Industry. Calif, makes a Flex-Thrua
model with a tinted panel that opens at
the edges for ventilation only. P
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TECHNOLOGY

GENERATORS |2

Germany’s new engine

Wnan Frank Stelzer introduced his
prototype car at a West German
auto show last year, he may have
opened a new chapter in the ever-
evolving book on automotive engines.
Under the hood—in fact, under the
whole body of the car—purred a
strange motor system that can run on

N ELECTRONICS

ABCs of Olympic TV

roadcasting the Winter Olympics
takes advanced electronics. In a
pre-Olympic demonstration. ABC used
an image of decathlon champ Bruce
Jenner to demonstirate its ‘real-time
paint box,”" a computer graphics system
that lets an artist turn a freeze-frame
into a posterlike work of art within 15
seconds. Using a light stylus on a glass
plate, the artist mixes colors on an alec-
tronic palette and then paints in a back-
ground. ABC spent two years con-
structing two control rooms, a graphics
room and a master control center.

Ectitor Derinis’ Eskou
Cox

Johr Dormibeng, (eere

Aows. Shedcon MO Gallager, Jack Hammond
3 Sprowse. Hamy Zegel MO

b

any known fuel with little buildup of
enging heat and with a purported fuel
efficiency at least equal to the best
economy cars on the market today. The
Stelzer molor is a reciprocating piston
system that runs horizontally inside its
housing

Gone are the connecting rods, crank

shafts and scores of moving parts asso-
ciated with a standard auto engine. Tha
Stelzer motor consists of eight parts.
and only one—the reciprocating pis-
ton—moves. With a displacement of
400 cc, it delivers 75 hp and could be
made even more compact. Al presant,
its being sold as a pump, but Stelzer

Artist at ABC's “‘real-time
paint box™ uses palette and
light stytus. She dubs color
Into the freeze-frame

of Bruce Jenner [far right,
top] to get the posterlike
finish shown behind her.
One of the control rooms is
at far right. below.
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AIRFLIEL
INTAKE
PORT ~

OMNE-PIECE, DOUBLE-
EI-"DE? PISTOMN

soes uses for it as the driving part of an

auto, helicopter or marine system.

The two-stroke piston sits inside a

cast-iron block formed by three cylin

dncal chambers. The middle chamber
contains the inlet for the air-fusl mix-
ture from either a carburetor or an
injection pump. As the piston oscillates,

BETTER THAN JUNK

England's newest sailboat
has a “concertina rig’” that folds into a
neat bundie like the sail on a Chinese
Jjunk. And the sall can be hoisted quickly.
The English model can withstand a 70-
knot wind. The sail design makes for
smoother handling in open seas.

it alternately compresses the mixture in
the left and nght combustion chamber.
Stelzer claims his engine runs 25 per-
cent cooler than the better auto engines
on the market today.

Stelzer’'s prolotype converts power

from the push-pull piston to electrical
energy. The engine drives two genera-
tors that power two motors in the front
and two in the rear

SWEEPING AWAY NOISE

If you're traveling to West Berlin this
year, one nolse you'll hear less of is that
coming from street-sweeping machines,
American and German sclentists at the
University of Houston hawve developed a
noise suppresor for street sweepers. It
is an air-blowing “resonator” that
produces sound waves which actually
neutralize much of the sound coming
from the sweeper motor.

THE NOISY WORLD BELOW

The oil Industry needs highly
accurate measurements of
river and ocean currents to
plan ocean rigs and deter-
mine maximum load for
tankers going upriver. Two
new devices from Ametek —
submersible “current profil-
ers’ —have been introduced
to create accurate curment
profiles. Using operating ra-
dio frequencies of 300 kHz.
and 115 kHz, the devices
can float at any depth or can
be installed at the bottom of
a boat or oll platform. The
Ametek submersible current
profiters will give oil compa-
ny marine enginesrs a new
tool for planning.




2 The Mastitf Mic il
[right] lands using carri- =
er-style arresting cable, o

1 Pave Tiger pokes its
nose from the coo {mp
left). then takes o

New unmanned ‘fighter planes’ save pllm:s lives

en the [sraelis sought 1o destroy hidden missile sites
in Lebanon's Bekaa Valley, they first sent in small,
unmanned reconnaissance drones called RPVs (Remotely
Piloted Vehicles). Cheap and expendable, the little winged
drones provided electronic eyes to help following pilots spot
their targets. They also acted as sacrificial decoys, deliber-
ately drawing enemy fire to flush out its position—all at no
risk to human life or multimillion-dollar fighter jets.
Encouraged by their uncanny success, the U.S. Air Force,
in conjunction with Boeing, is now studying an even more
advanced RPV systern known as Pave Tiger. Unlike the
Israeli version, used only for surveillance, Pave Tiger RPVs
carry explosive warheads and are actually remotely guided,

flying bombs. Up to 15 at a time can be unleashed in flocks
from a multiple launcher that looks like an owvergrown
pigeon coop. Each RPV stores, with wings folded. in a sep-
arate compartment. At the push of a button, out it pops, its
wings unfold, and off it sails, powered by a tiny prop.

Known as a "harassment drone,” the Pave Tiger can
bedevil an enemy in several ways: It can attack a target
directly if its location is known; it can attract enemy fire,
then home in on the enemy's own missile-guidance signals;
or it can merely "loiter” overhead for as long as 10 hours,
forcing the enemy into inaction just by the threat of its
presence. Its engine noise, intentionally loud, can also mask
the approach of friendly helicopter gunships.

New threat from a battle-tested jet in the Mideast

Still deadly after 10 years: A Super Etendard on a French carrier.

&4

t's a 10-year-old aircraft that's barely supersonic, but it
could mean big trouble for us and our NATO allies. It's
the French-built Super Etendard, a carrier-based fighter-
bomber that first made news at the Falklands in 1582 when
Argentine Super Etendards equipped with deadly Exocet
missiles played havoc with British warships,

The Jatest shocker is that France has leased five of the
aging jets to Iraqg, known to have her own supply of Exocets,
Now Iran is threatening to blockade the Strait of Hormuz,
shutting off Persian Gulf oil to the rest of the world, if Irag
attempts to use the planes against Iranian oil facilities.
What makes the veteran Super Etendard so devastating is
not its speed (less than Mach 1 at sea level), but the fact
that it carries advanced all-weather navigation and target-
seeking avionics. Thus, it could touch off new tensions in
the already turbulent Middle East.
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Meanwhile, two other new RFPVs are also making news.
The Mastiff Mk. III, Israel's latest eye in the sky, is an
improved version of the type used in Lebanon. Looking like
a radio-controlled model airplane, it carries sophisticated
surveillance gear, has a range of 60 miles and can remain
aloft for seven hours, It's catapulted from a mobile launcher
and retrieved by an arresting cable like a carrier jet.

From Canada comes the Peanut, named after is unusual
double-ball-shaped body. Under test by the U.S5. Army, it
combines surveillance with a sneaky harassment twist.
Large contrarotating blades, turning around its midsection,
enable it to take off and land like a helicopter and also make
a lot of noise to let the enemy know it's coming. The bad
guys either shoot it down, revealing their position, or they
scurry for cover. Either way, the good guys win.

Most ships fear to venture into mine-infested waters, but not
this new British BH.7 hovercraft. Its soft skirt and air-support-
ed hull are virtually immune to underwater blasts, making it
ideal for both mine- ing and mine-laying operatiohs.
The vehicle is built by Westland's British Hovercraft Div. It can

also carry troops safely through minefields.

Doctor takes bone tissue |left] in nomsurgical bi
uses gamma picture [top. right ) made through lead r

Bagel biopsy
plain lead ring is keeping patients with bone ailments
from having to undergo some types of exploratory
surgery at 5t. Agnes Medical Center in Philadelphia and at
several other institutions. A small amount of “marker”
chemical is injected into the patient’s vein. A special "“gam-
ma" camera then scans the patient, giving a radiological
picture of his bones. The ring is placed on the skin, blocking
out gamma rays and pinpointing a spot where there is an
infection or tumor. The doctor inserts a needle in the centar
of the ring and draws out a sample of bone tissue. The
procedure takes the place of a biopsy.

. Procedure
|pattom).

NN ENERGY

-
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Cryogenic valve adjusts hellum, which supercools the accelerator.
Economical ator smasher

Superconducting Linear Accelerator at New York's
State University at Stony Brook cuts the cost of accel-
erating atomic nuclei by 30 percent. Normally, the costs run
to thousands of dollars per experiment. The secret is a
superconducting mechanism in the ring. The Stony Brook
accelerator is cooled to minus 450° F. with liquid helium,
That reduces electrical resistance to near zero. The acceler-
ator is modular in construction, with 12 elements that can
be individually repaired. That eliminates the need to warm
up the whole unit to diagnose a problem in one section

65
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A fantasy world comes to life

Have you ever journeyed through
J.R.R Tolkien's Middle Earth? Or have
vou partaken of the antics in a place
such as James Branch Cabell's Land of
Poictesme? For that matter, when's the
last time you went over L. Frank
Baum's rainbow?

Now, with the game of Ultima I,
computers have become the new fron-
tier of fantasy literature. Written and
programmed by Rich Garriott under
the nom de plume of Lord British, this
is less a game than it is a whole new
world 1o explore.

The reason that this game is S0 sSuc-
cessful is in what author and scholar
J.R.R. Tolkien once referred to as a
“subcreation.” If a fantasy world
segms to be as complex and as rich in
detail. while still being as internally
consistent, as our own world, then it
becomes easy to believe in and enter
that wotld—to “live” there. Other
games are simply unbelievable.

The world of Ultima [l can only be
compared to a living tapestry—com-
plex and beautiful.

The game begins even before you
put the disk in your computer. Included
in the box is a cloth map of the Land of
Sosaria as well as detailed explanations
of various spells. charms and gaming
rules.

Once the disk begins to spin, prepare
1o forget everything else as you create
the first of the characters yvou will both
control and identify with. Four charac-
ters may journey to find "Exodus.’” The
first part of the guest is to discover
what or who Exodus is. These charac-

weapons shop or just drink at the pub.
bl

g
i
H &
g

ters—whether they are wizards,
clerics, fighters, rangers, elves or
many others—will become the
main players in a fantasy “"novel”
that you'll live through at the
keyboard.

Once the characters are set,
you will find yourself journeying
across an animated map of the
Land of Sosaria. The oceans
move in liquid rhythm, the flags
atop the castles wave in the
wind, and mystery surrounds
vou. You must explore areas the
map does not show in order to
find the land's many towns, castles and
the dark. hidden passageways which
open onto a subterranean land of dun-
geons and despoilers.

As you move, various creatures will
accost you. During combat, the on-
screen map clears and you see all of
your advancing enemies as well as all
four members of your party—all ani-
mated in real time. Each character you
control must choose a weapon, throw a
spell or reposition himself as per your
orders

Following combat. and the awarding
of gold to the victor, you will want to
slop at a town to outfit your party. Each
town is a multiscreen affair with shops
and taverms. as well as numerous
townspeople. You will want to stop and
talk with the townsfolk because some
will have clues to impart.

Once you've purchased swords,
axes, torches and such. it will be offw a
dungeon. There, in just about perfect
3-D, you'll venture through mapless

mies advance toward you from the land.

When you start Uitima I,
“movie” of some of the
above is one of the introductony scenes.

re treated to a
s features. The screen

realms searching for . . . ah. but that
would be telling.

As you can see, the fine points of the
game call for a strict attention to detail.
Many of the things that you do in one
part of the game will affect what you
can do later. What you purchase in the
towns will affect your combat results,
as will your ability to control your char-
acters via the keyboard. It is this inter-
leaving of possibilites which makes the
game particularly challenging,

Although Ultma [ and Ultima II are
fine games, with Ultima Il the tech-
nique has been perfected. This is the
best fantasy game in computing. In-
deed, it is one of the best fantasy
worlds in which to live. Lord British isa
veritable J.R.R. Tolkien of the key-
board.

Ultirna 11 from Origins Systems, is
now available for the Apple I and will
soon appear for other computers. But
you had best put aside a year or so 0
play it.—N.5.

aboard a ship presents anum-  Unique combat routines allow you to con-
ber of tactical considerations as your ene-  trol each of your characters in real time as

various creatures try to do you In
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Saw Metal With

F 4

Ferrous material can be cut easily with a cir-

cular or a table saw, wsing dull plywood-
cutting blades, likke the ones at the left.

Here's an inexpensive,
quick way to cut light-
gauge iron and steel.

BY DAVID W. CARNELL; Photos by Walter E. Burton

r over 20 years | have been using
my circular saw to cut mild, stain-
less and even hardened steel almost as
fast as [ cut wood. The blades | use are
not made of some costly metal alloy—
far from it. They are standard plywood-
cutting blades with slightly worn teeth.
The reason they work so well is that |
am not cutting by abrasion, I am fric-
tion sawing.

Friction sawing is not a new idea.
The basic process has been used in
industry for years. Some research
revealed that the principle was appar-
ently discovered during World War 11
when someone ran a dull band saw
blade through sheet steel—at a high
speed, without coolant—and found
that it cut faster than a sharp blade
operated at normal speed with cool-
ant.

Here's how it works. Instead of rely-
ing on the saw blade to actually cut the
material, friction sawing requires the
blade to simply rub against the material
and, in the process, generate a great
deal of heat at the point of the cut.
Because of the high blade speed, the
heat is created faster than the work-
piece can absorb and diffuse it. As the

68

temperature at blade contact nears the
melting point, the cohesion of the mol-
ecules in the workpiece drops rapidly.
The softened metal can no longer resist
even the slightest abrasion of the teeth
and is just swept away.

Once the cut has begun, the blade
continues to heat the back edge of the
cut and moves progressively through
the balance of the material, In this
respect, the action is much like a cut-
ting torch that heats an edge until it is
red and then hits it with a
stream of oxygen and
blows away the metal.

The blade, on the other
hand, does not melt be-
cause any given point on its
circumference is in contact
with the workpiece for
such a short time, com-
pared to how long it is free
of the material, that it cools
before it hits the workpiece
again. Of course, this all
happens in a fraction of a
second.

For home shop work, fer-
rous materials (iron and
steel) are the only ones that

Blade

can be cut with friction sawing. Howev-
er, some sophisticated industrial equip-
ment can friction saw other metals and
alloys. Ferrous materials cut so well
because they are relatively poor heat
eonductors. Therefore, the friction heat
builds up much more rapidly at the
point of the cut. Also, very little heat is
absorbed by the material on either side
of the cut, so the basic metallurgical
structure of the metal is not significant-
ly changed.

Aluminum, brass, copper and other
materials conduct heat much better and
also melt at lower temperatures. The
loosened material will cool before being
cast away by the blade and some will
and up adhering to the blade body. This
not only fouls the blade, but can also
leave an extremely ragged cut.

There was a time when friction-saw-
ing blades were readily available to
consumers. In the late 1950s, Sears,
Vermont-American and other manufac-
turers sold 6- to 10-in.-dia. blades for
circular saws and table saws. Sears
called its blades “‘steel slicers,” which
were plain steel discs with radial slots
cut around the circumference. But
about 10 years ago the larger-diameter
blades dropped from view and the
smaller blades became scarce.

Faced with a growing shortage, 1
decided to modify a standard plywood-
cutting blade—by grinding off the
teeth—to match the old design. Fur-
ther experimentation showed that a
dull plywood blade with teeth intact
worked better in nearly every case. The
slight abrasive action of the teeth
helped remove the heat-softened steal
more quickly.

How to do it

The first step is proper preparation.
Clean out any sawdust from the dust
chute on a circular saw and from the
table and stand of a radial-arm or table
saw. Also, sweep any dust from the

(Plaase tum fo page 70)

When using a table saw to friction cut angle Iron, always
be sure to clamp stock securely to the miter gauge.
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Deluxe Camera

$5 =i

You Must Complete and Return
the Survey Below By April 15

- - - . S S . S S N S S S S S S . S—

-

B

This special offer is being
made in preparation for a

national television campaign.
The survey will be used as a
significant part of our future

promotion efforts. To show
our appreciation we'll send
you our quality camera for
only $5.00 ... but you must
return the attached survey.

The camera comes

complete with the following

features:

Shoots color or black
and white

Adjustable lens
Makes prints or slides
Has protective lens cover
Contains carrying strap
Simple to operate

These quality cameras will
not be solde at this price by

the company in any store.

Each camera carries a full

money-back guarantee and
will be repaired or replaced
by the company FREE of
charge.

There is a limit of 3 cameras

per address at this special

price. But, if you order within

the next 5 days you will be
permitted to request up to
five (5) cameras at this
low price.

Survey form MUST be returned with your order.

Survey Form

Do you currently own a camera
oYes OMo

. If yes, how much did you pay? -
OUnder $50 OOver $50

. Do you intend to give a camera
as a gift?
oYas OMo

., Do you maostly take prints or
Slides?
OPrints OSlides

. When do you mostly watch T.W.?

Morning OAfternoon CEvening

, Do you have cable TV.7
OYes OMNo

MNAME

CITY

Camera Survey No. TV-1
Techni-Science Corp. of America
P.0. Box 7038

Wilton, CT D6837

Please rush me the following
cameras as indicated:

COne OTwo OThree EFour OFive

£5 10 %15 §20 $25

Add §2 per unil for shipping & handling.

TOTAL ENCLOSED §

ADDRESS

STATE ZiP

PLYWOOD BLADE
Continued from 68

floor around these tocls and remove
any cans of volatile solvents from the
area. This cutting method can create
quite a shower of sparks, which could
easily ignite flammable substances.
Make sure to wear a long-sleeved shirt,
gloves, a face shield, cap and ear pro-
tection—the noise level can be ex-
treme, It's also a good idea to keep an
eye on the shop for a while after sawing
to be certain nothing is smoldering.
Inspect your dull plywood blade to

Angle Iron, stalnless steel angle, sheet steel
and hardened steel file [cockwise from top
left) were all friction sawed.

make sure there are no hairline cracks
in the edge, then mount it in the saw
and set it for maximum cutting depth.
Remember, the plywood blade cuts
faster when less of its circumference is
in contact with the workpiece.

Sheet steel, up to Y in. thick, will cut
almost as fast as you feed it into the
blade. A 12-in. cut can take less than 10
seconds. Stock that is Y4 in. thick cuts
just as well. But thicker material repre-
sents some slow going. You can cut up
to Ye-in.-dia. steel rod with friction saw-
ing and up to 2-in.-dia. iron pipe, but
the latter will be especially slow work
because the blade will be in contact
with two sides of the pipe at the same
time. For cutting such thick pipe, a
hacksaw or pipe cutter is probably a
better choice.

Always clamp the workpiece secure-
ly in place before starting a cut. Clamp
it either to the workbench if you're
using a circular saw or to the miter
gauge if you're using a table saw. This
will prevent the work from “‘chatter-
ing” when cut, which would put extra
stress on the blade.

Feed the material into the blade as
forcefully as possible without signifi-
cantly slowing the saw. The extra pres-
sure increases the friction and speeds
the cut. Also keep in mind that the
blade will form sharp burrs on either
side of the cut that should be handled
with care. In most cases, these can be
easily filed or ground away. ™
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Energy crunch creates new jobs
for trained technicians.

Learn at Home
in Your § Time
as NRI ns You
for Heating,
Air Conditioning,

on

and Solar Tﬂchnﬂ’lﬂg}'

As energy requirements
increase and supplies tighten, as
demands on established technol-
ogies increase and new ones are
tleveloped, the need for skilled tech-
nicians will continue to grow. And
vou can get a head start in this
h&ming career field with NRI
home training. You leam in your
spare time, develop the professional
know-how and skills that help
you move ahead.

Practical Training
Includes Professional
Vacuum Pump
Along with the basic theory vou
need, you get the practical servicing
tips and actual “hands-on” experience
with NRI demonstration kits. You get
necessary working tools like a system
analyzer, leak detector, tubing and joint
tools, and more. You even get a top quality

vacuum pump, a professional “must” for

evacuating and recharging refrigeration
systems properiy.

Includes Optional
uate Training
at York Institute
Graduates of NRI's Master
Course are eligible for a week of
resident training at the world-
famous York Institute. You'll get
concentrated training on advanced
industrial equipment under the
guidance of expert instructors.
, There's no extra charge for tuition
or training materials. ..an oppor-
tunity only offered by NRI.

Send for Free
Catalog...No Salesman
Will Call

Get all the details in NRI's
free catalog. It shows lessons,
equipment, and more about this
excitinﬁ%hig field. NRI home train-
ing works, as over a million students
can tell vou. Mail the postage-paid
card today and take advantage of your
opportunities. If card has been removed,
write to the address below.

Or check out these other growing fields

$mall Engine Repair

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

Electrical Appliance Servicing

Good appliance people are hard to
find. NRI trains you for your own full- or
part-time business fixing everything from
refrigerators o toasters. Includes professional
tools and instruments.

Auto Repair and Servicing
A good mechanic can work just about
anyplace he wants. NRI trains you at home
from headlight to taillight with pro tools

included. Approved by Richard Petty, NRI
automotive consultant.

Building Construction

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

NRI Schools
MeGraw-Hill Continuing
8 Education Center
I'.‘" i 3939 Wisconsin Avenue
‘}I
CHill |

Washington, D.C. 20016
We'll give you tomorrow.



\ '

Build An Heirloom
Stationery Caddy

This cherry storage cabinet will organize your paperwork.

L4 1;-

The cabinet interlor contains six tlers for
storing all your stationery supplies. A
convenlent drawer hides behind the lower
front panel. With the doors closed [top, left),
the unit makes an attractlve tabletop plece.

BY RALPH WILKES

is reproduction of a 1750 English stationery
caddy stores pens, paper and your personal cor-
respondence. The cherry hardwood cabinet fea-
tures overlapping doors that lock to secure the upper
storage tiers and the bottom drawer,

Begin work by cutting the cabinet sides (A, see
materials list on page 78) from %-in.-thick cherry.
Then cut the dadoes and rabbet in each side for
accepting the dividers (F-K) and the cabinet back (C).
Cut and attach the bottom support cleats (E) to the
sides. Now, cut ¥)s-in.-thick mahogany wall paneling
for the dividers and back.

Cut and assemble the cabinet base members (P,Q).
Secure the base frame with dowels and glue as

shown. Rout a % X VYs-in. rabbet in the inside bottom
edge of the base for installing the base panel (R).
Then, use a “%-in. rounding-over bit to shape the
frame's outside edge and comers.

Assemble the cabinet by first screwing the base to
the sides (don't use glue). Then glue and nail the back
to the rabbets cut in the sides. Install the divider bot-
tom (B) and the pencil tray step (N) as shown. Now,
make the pencil trays (M,0) using a ¥%s-in. core box
cutter in a shaper or router table. Cut and assemble
the calendar tray compartment using mahogany wall
paneling. Attach two cleats (WW) to the cabinet sides
to support the tray. Next, shape the calendar tray cov-

{Pisase turn to page 76)
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STATIONERY CADDY
{Continued from page 74)

er (5) with a %-in. core box cutter.
Attach the cover with two bhrass butt
hinges (1J). Now, make the drawer
(parts AA-DD) to fit into the area below

the dividers. Dry-fit the drawer.

Cut the two cabinet doors (T) from
Ye-in.-thick cherry and attach the hinge
support (X) to each door. Note that the
doors are an assemblage of parts (U1,
U2, V1, V2, W, X, ¥ and Z). Attach all
door parts except part Z. Install the lock

(KK) and the escutcheon (LL). Nowch

and install part Z to hide the lock.
Mortise the door hinges (II) into the
cabinet sides and the hinge supports.
Install the doors to the cabinet so that
they swing and close properly. Assem-
(Ploase turn o page 78)

STATIONERY CADDY
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FRONT DETAIL 46 RABRET
; i i 18 -DEEP
EACH 5Q. = 12" i x Xansr. . X
e i e Ll Ll 2-1147 g -
, 2T g Ay (5 REQD |
b ][ SEBEE >
---."'F".rﬂ"- " - '—'9-112"—4' CUT 18 x I.I4"~—J'f NDT'I';H—"'"HF
e EE v Euit MOTCH iMN PARTS T CLEAR PART 00 452
. SIDE A —DETAIL Y AND 2
; 2 RIGHT DOOR ASSEMBLY
¥ H A
o Al e S
. - FLLISH INTO
DOOR FACE
318" RAD. ON
OUTER EDGES AORTIE HINGE
{TVPICAL) INTO COVER
LEFT DOOR AND BACK
ASSEMBLY /

] ,@ ~ e ~ : y
[a]e] PP—a HALF OF HEAD __r T ' L
LERT I g o
DOOR LATCH FILE ROUNDED glnm 2 :u‘ _:F

MNOTES:
1. 14 x 114" RABBET
58 2. 316 x 3E" RABBET
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WANT A GOOD REASON
To Buy A NEW MARINER?
TAKE A LOOK AT AN OLD ONE.

Almaost any outboard motor Our outboards have earned a Which is why every year yvou
can look good in the showroom. reputation for reliability in some of  see more and more old Mariners
But a Mariner outboard still the world’s toughest waters. They've  still running strong. And more and
shines after the gloss wears off. navigated ice flows along the bleak  more new ones being sold.
- Mariners are built to run better, coast of Greenland and powered an For a free catalog of Mariner
Tun longer and more efficiently than  expedition down the Amazon, Qutboards from 2 to 200
‘other outboards. And judging from Parana and Orinoco rivers. horsepower, write Mariner, Dept. 84,
the letters we get from owners each In short, vou cant buy a more 1939 Pioneer Road, Fond du Lac,
 year, that's exactly what they do. reliable outboard. W1 54935.

| %?J MBRINER

OUTBOARDS




BUILD AN HEIRLOOM STATIONERY CADDY

{Continued from page 7E)

An easy to hold the bottom door mem-
ber until glue dries Is to stretch two
heavy-duty rubber bands around door.

ble and install the deor latch (parts NN-
Q0Q). Notch the bottoms of both doors
and the drawer front to accept the
latch. Make sure that part PP catches
the latch plate (MM).

Remove the doors, drawer, dividers

Wl -

A safe way to form the narmrow calendar
tray cover on the Is to use a wide
board. Then rip the cover from It.

Attach the lock to the Inside of the right-
hand door. Then notch part Z so that it will
fit right over the lock mechanism.

and base for final contour sanding and
finishing. Slowly sand the bottomn front
edges of the cabinet and the doors on a
stationary sander.

Stain all parts with a cherry stain,

then apply three coats of polyurethane

Mortise the bottom of the left-hand door to
the door latch. Then, attach the latch
using a Yein. No. & fh screw.

vamish. Sand lightly between coats
with 220-grit abrasive paper. Finally,
reassemble the cabinet. Cut out day,
date and month displays from a wall
calendar and paste them on cardboard
for the calendar tray. P

Size and description [use)
SR ® B% M 117 cherry (sida)
by ¥ T'he X 10%" phywood (divid-

@r bottom)

Ihe x Bl x 114" mahogany pan-
aling (back)

She X @ % 11%° cherry (upper

back}

Y4 x Ba x B'las" cherry (claat)

5 % B ® 114" mahogany panel-
Ing (rear divider)

Fe ¥ BY% = 11" mahogany panel-
ing (divider)

e = BV » 11" mahogany panel-
ing {divider)

T9e ® 4l * 11" mahogany panel-
ing {divider)

4 ® 3% x 11" mahogany panal-
ing {dividar}

e x 2 ¥ 11" mahogany panaling
divi

dividier)
e ¥ 1% = 2% mahogany ply-

wood (tray end)
ae ¥ 1% * 10P%" cherry (pencil
rayl
e X 1% X 107" cherry (stap)
Wiy ® 134 = T'dmfp-'h:iltﬁy}
Ba = 1% ¥ 79" cherry (base front
and back)

'HGZIFHh-:a-qnunm:-;
N-—-r—n-—-mu-—-ur—-.—-.—-nr—-u.—-w;

]

2
1

1
2
1

MATERIALS LIST—STATIONERY CADDY

% W 14 ¥ 12%" cherry (base end)
Ya % T x 104" plywood (base
1

pans]

%a x 2 ¥ 12" cherry {cover)

%a ¥ 5'%e ¥ 117 eherry (door)

B4 x 1% = 824" cherry (left door
SUpport)

B b 1% ¥ 5%ia" cherry (right door
suppar)

B M 2 ¥ 5" cherry (left door bot-
tom)

*h x 2 * 5%u” charry (right door
baottom)

Ta ® W 2 117 cherry (left door
trim)

% ® 1 ¥ 11%" cherry (door hinge
SUpport)

B % L% % 74" charry (card and an-
wolopa holdaer)

Ba = 1% ¥ T4 cherry (lock covar)

B X 2% ¥ 107" cherry (drawer
frort)

Bie X 1% ¥ 107" pine (drawer
back}

%iw * 1% = 8% mahogany panel-
ing (drawer sidel

panaling (calendar tray front and
back)

FF 2 e ® 1 ¥ 1% mahogany paneling
(calendar tray end)
GG 4 e x 1 % 1% mahogany phywood

{calendar tray dividers]
L x 1 % 10%" mahogany ply-
weood (calendar tray bottom)
% ¥ 1% brass butt hinge
%a ¥ 17 brass bum hings
She % 1 % 2" brass full mortise lock
1 ¥ 1%" 26-ga. soft brass (escutch-

]

ean}
B4 ® 14" brass latch plate, No. 4 fh

BCrewW
1 %es = 1% spring steel {door latch)
1 L4 dia. * ¥ brass bol, knurbed
nut (releasa button)
1 La"-dhim. ¥ 4" brass bolt, hesmut

[latch)
1 14" N 6 h screw

RR 14 1° Mo, 6 fh screw

85 4 'a-dia ¥ 17 hardwood dowal
T L%" brads

uu 1° brads

v Haavyweight felt (padding)
WW 2 Y s X 1'% plywood (claac)



UNTIL MICHELIN'S XA4, WHEN YOU BOUGHT ALL-SEASON TIRES
YOU MADE TWO COMPROMISES.

- ONE HERE.

e .-__‘

All-season lires made their
first oppearance five years
ago. They weren't Michelins

Because while we had
long been intigued by the
concept, we weren't satistied
with the state of the art

True, all-seasan tires out-
performed mast regular high-
way fires in snow. But they
were no match for most snow
tires. An unacceptable com-
promise,

On dry pavement, they
usually outperformed snow
tires, but fell short of the aver-
age highway tire. Another
unacceplable compromise.

So we set about develop-
ing a way to furn a goad
idea into a great tire, The
result: the Michelin X.A4 oll-
seqason fire.

It took four years to
develop. And twenty million
miles 1o test. But we think
you'll agree, it was worth if.

In snow it performs as
effectively as a snow fire.

On dry pavement, it han-
dles with the oplomb of a
highway fire.

There are other major
advantoges. We reduced
ralling resistance to save gas.

And we increased tread
life. With proper care, you
can get up to 60,000 miles.
And that's 60,000 miles
through just about anything
that Mother Mature can
throw at

your car,
You see, al
Michelin, we
= do more than
-t-_g just talk about
1

. the weather,
MICHELIN.
BECAUSE SO MUCH
IS RIDING
ON YOUR TIRES.




PM’'S TIME MACHINE

Chicago’'s water tunnel burns.

75 YEARS AGO: March 1909

Fire kills 70

On the moming of Jan. 20,
a fire broke out in the in-
termediate crib of the great
tunnel at Seventy-third
street (Chicago), which ex-
tended four miles out into
the lake. When the cry of
fire echoed through the
huge upper floor of the
wooden structure, most of
the men ware at breakfast.
All was confusion, and 70
men died. As near as could
be determined . . . the fire
started in the powder room,
which had 1,000 Ib. of ex-
plosive . . . fire was not at-
tended by an explosion.

The new U.S. mail boxes in
California tell when the
next collection will be made.
The opening of the box by
a mail carmier turms a cylin-
der on which letters and
figures are arranged.

Fingerprints

In the investigation made
by the Paris police and M.
Bertillon following the
Steinheil murder, the ax-
citement of which shook
France, fingerprints were
found on a cognac bottle
and on a glass cover of a
small clock that played a
part in the murder. Bertil-
lon easily identified the im-
prints made by the finger
of M. Steinheil, the mur-
dered man. The method of
identifying finger prints is
quite complicated . . . but it
is possible to determine
who made them.

50 YEARS AGO: March 1934

Streamlined cars
W.E. "Willi" Ley, professor
of mechanical engineering
at the University of Michi-
gan, where air resistance
and related problems have
been studied, concludes
that “'streamlined cars with
variable-gear transmissions
may travel three times as
far on a gallon as the con-
ventional sedan can at nor-
mal touring speeds.”

Radio control

A model sailboat made by
Robert H. Packard is con-
trolled by radio signals
from equipment on shore.

Four of the largest automo-
biles in the industry may
be stored on an odd-looking
tractor-trailer carrier that is
only thirty-nine feet long.
This is made possible by an
ingenious method of top-
loading and overlapping.
The laws of many states,

espaecially those on trans-
continental routes, specify
that such carriers shall not
exceed a length of forty
feet. The new wehicle was
specifically created in order
to carry the same number
of cars without violating
these laws.

25 YEARS AGO: March 1959

Launch ramp aids water skier.

BD

Ski boat

The water-ski boat has spe-
cial built-ins to aid the ski-
er. A launcher eases the
skier into the water after
the boat has attained skiing
spead, eliminating beach or
dock starts. Skis are paral-
lel with the surface until
the skier trips a hydraulic
mechanism which lowers
the skis into the water. The
launcher mounts on any
boat over 16 feet and is
easily removed for storage.
A tow bar around the mo-
tor has an electronic eye
that “watches,”” A buzzer
sounds an alarm if the skier
falls from the rope.

Smoke sniffer

Prevention of fire and ex-
plosion disasters was given
an assist by development of
an ultraviolet-sensitive tube
that responds simultaneous-
Iy to flame, smoke and

Making it rain

Do raindrops and other precipitation
in a thunderstorm generate the tre-
mendous electrical charges? Or do
vast electrical fields generated by oth-
er forces growing in a thunderhead
create the raindrops? If electricity
comes first, small generating plants
may be able to “'broadcast” an electri-
cal charge into the free air and possi-
bly stimulate rainfall.

combustible vapors. The
four-inch black tube that
was developed by Minneap-
olis-Honeywell illuminates
an indicator whenever any
fire or smoke is present in
the beaker. 2|
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Mew cars and trucks

- have lighter bodies,

transmissions and sus-
pensions to save you gas.
But if you plan to tow, you
need added protection for
these areas of your vehicle.
Here are a few basic tips to follow.

1. GET THE RIGHT HITCH.
All hitches are not alike. The wrong one can cause
body damage. Or tear out.

Hitch World selects and installs the hitch thatis
designed to meet your towing needs. They carry top-
brand names like Draw-Tite and Reese. Every hitch
is backed by an exclusive nationwide warranty that is
good for as long as you own yvour tow vehicle.

2.GET ATRANSMISSION COOLER.
When towing with a downsized car, heat builds up
inside of your transmission, This added stress
can burn its fluid anll:l

Hitch World experts
" select and install the
' transmission cooler,

? (TN Ty | 1 | I — 4

| 1
coenist e e Lo e BRs SR st SR
t t |

such as Hayden, that can extend the life of
your transmission by releasing the
added heat caused by towing.

3.GETATOWING
SUSPENSION.
A standard suspension is
basically made to carry passengers. By adding
a trailer, you can overioad your suspension.

Hitch World installs air lifts or air shocks, such
as Monroe and Hellwig, that give your tow vehicle
added frame support, and reduce rear-sagging
and tire wear caused by a weak suspension.

NOW SAVEUPTO 515
Take this ad to your nearest Hitch World. It is
good for $5 off the price of a hitch, a trans-
mission cooler, and a suspension system (%15
maximum discount, offer expires 12/31/84).
Look in the White Pages under U-Haul
Centers for the location nearest you.
Write for a FREE HITCH GUIDE:
HITCH WORLD, Dept. PM,
PO.Box 21503
Phoenix, AZ 85306

at your I.I-I-IAU L Center







Erzt deep, deep black. That lean, swift shape. That recognized

symbol of boating excitement.

A Merc. The machine that'’s made for vour dreams. The machine

that runs like a dream.

In 1984, the Mercury” dream machines offer you more than ever
before, including new smaller, lighter and tougher models.

AS TOUGH AS THEY COME:
THE NEW 18XD AND 25XD.

(Outboards don't come any tougher
—or more dependable—than the new
18XD and 25XD.

Work "em. Load 'em. Push 'em.
They're built to take it all. Chromed
cylinder bores extend engine life.
Tapered roller
bearings resist
wear from
heavy engine
loads. A stainless-
steel water pump |
housing fights -
corrosion. And
a tough gearcase strut
absorbs hard knocks
and bumps.

You'll like the snappier "m‘
starts the new carburetor
and fuel imjection primer give you,
too. And the better performance and
fuel economy loop-charged induction
makes possible: the fuel/air mixture
enters through three intake ports,
“looping” through the cylinder and ef-
ficiently forcing waste gases out.

A TOUGH NEW COMPETITOR
IN THE 27 LB. CLASS.

The new 2.2
Mercury is
tough, hght
and powerful
for 1ts size.
="y weighs
a mere 27.5 pounds,
light enough to hand-carry
to hard-to-reach areas.
Yet, the 2.2 is packed
with features. It has a

TAFEREL

ing like the big Mercs. Loop-

charged induction for top fuel efficiency.

An adjustable tilt pin to

3 s . =~
easily position the engine

Wi

built-in gas tank. Water cool-

UTBO

for efficient running. 360° steering.
And a zinc anode tab for corrosion
protection. All in 27.5 pounds.

THRUSTERS. MODELS

OF EFFICIENCY.

Mercury Thruster™ electric
motors can supply you hour after
hour of fishing power on just one
hattery charge. The secret: a
patented planetary gear system.

The large prop turns at optimum
speed to get the most thrust from
the least battery drain. This design

is so efficient a Thruster needs
just one 12-volt battery to give you
the thrust other electrics need two
o manage,

And now Thruster efficiency is
available in three models. Thruster.
Thruster Plus™ for extra power. And
new Thruster II, lower-priced than
Thruster but just as efficient.

YOU CAN'T BEAT
THE SYSTEM.

The Mercury Outboards System
is the marine industry’s strongest
manufacturer-to-dealer-to-customer

'mi

b
e T
network ever. It's your assurance of
satisfaction from your investment

and of pride in your outboard.

Over 6000 Mercury dealers
worldwide belong to The System.
And they have the most dependable
Mercs they've ever had to offer: The
1984 Mercury dream machines,
including Thrusters, the 2.2, 3.5, 4.5,
7.5, 9.8, 18XD and 25XD. See your
Mercury dealer soon, he'll help you

select the Merc that's

FY [ ] r -
ARDS | made for your dream.

The possible dream.



Malke Your Own Concrete Bench

Combine your carpentry skills with the casting craft to make this bench.

vau'w probably seen these hand-
some benches in beautiful gardens.
You may have seen them also in garden
supply centers, where they cost $70 or
maore. For a fraction of that amount, you
can make your own bench that will last
a lifetime.

The base form is made of 1 X6 pine.
You need a total of 20 ft. The top form is
ripped from 16 ft. of 2:<4. To assemble
the base-form side pieces, use 2-in., 6d
commaon nails and resorcinol glue. The
endpieces of the

BY DR. GEORGE F. LUTERI

M:n'bl:mpfﬂmwlmdmrl. ng
bars are shown where they'll be imbedded.
Have Inlay pleces In approximate pattemn.

hardboard. Mark the pattern on each
piece in the stack. Use a jigsaw or band
saw to make the cuts.

Separate the stack into two and
begin gluing the side pieces. Run a
bead of glue around the adjoining faces
of three pieces and nail them together
with five or six evenly spaced 2-in., 6d
common nails. As you join, keep the
curved edges aligned rather than the
straight edges. Apply glue to the top
piece of this stack and the adjoining
face of the next piece

base form are assem-
bled with finishing
nails and glue. Eight
6d dual-head (form)
nails hold the base
form together while
casting.

For one bench, you
need three B80-lb.
bags of commercially
prepared sand mix (a
mix of silica sand and
Portland cement)
and 19 ft. of Y&-in.-
dia. or Y:-in.-dia. re-
inforcing bar, called rebar. If you can't
find rebar at the store where you buy
the cement, check at a building supply
center or your local hardware store.
Rebar is easily cut with a hacksaw, Oth-
er tools that will come in handy are a
coping saw, table saw or circular saw,
band saw, drum sander attachment for
an electric drill, router with “e-in.
straight bit and '%-in. cove bit, and a
concrete finishing stone or small sharp-
ening stone.

84

Fill the top form about half full. Carefully
trowel mibx into the cove of the form and

place the rebars in position.

and nail again. Re-
peat this step for the
last piece, and repeat
the process for the
other stack. After the
glue is dry, sand out
any unevenness in
the curved surfaces
with a drill-mounted
drum sander.

Two pipe clamps aid in casting the
top. You also need some motor oil and
naphtha for treating the wood and
some old rags, as well as cement mix-
ing tools for small batches.

Cut the 1 %6 stock for the base forms
into 12 16-in. lengths and stack them,
alternating the grain direction with
gach piece. This step minimizes warp-
ing in the finished form. Now transfer
the grid pattern in the drawing on page
86 to a template of stiff paper or Y&-in.

Flil base form about one-third and place
one rebar as shown. Add another third,
place other rebar crosswise to first.

Rip the endpieces
for the base form
from 16 stock with
a total length of 40
in. This is enough for
the two ends and the four 1-in. square
tabs. Glue and nail the tabs to the end-
pieces with 4d finishing nails.

Rip the pieces for the top form from
straight and clear 2x4 stock. A table
saw is best, but a circular saw does the
job, too. Follow the steps in the draw-
ing for cutting the cove in the top form
pieces. Use a “-in. straight bit in your
router to make the initial groove about
Y%-in. deep. Then use a Y:-in. cove bit
{Please turn fo page 86)
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FILE BOXES

SEPARATE INDEXES

No more untidy shelves or magazines
stacked on top of each other.

POPULAR MECHANICS FILE BOXES will help you keep your magazines and
bookshelves trim and nrderl:.r. PM is now offering a sturdy glossy lacquered
File Box to keep a year's supply of PM issues neatly together. The FILE BOX
stands alone with all twelve issues intact! Line them up by year on your
bookshelf and always have
a wealth of do-it-yourself
information at your fingertips.
With every order you
will receive FREE self-
adhesive labels covering the
years 1975 through 1984.
Peel off the year required
and place on appropriate
PM File Box. Turn the
File Box any way you
choose, Place the year on
the side that's convenient
for you. Expose all the
magazines on the shelf, or
keep the solid side in view.
It's your choice! Either way
you'll have a valuable,
convenient and very
attractive reference library.

Price for 1 File Box,
$2.95

Price for 2 File Boxes,
$2.75 each

Price for 3 or more

File Boxes, $2.50 each

PM Indexes
for the years
1975-1982

are here!

Find the answers to your
shop, home and car
problems faster than ever.
Thousands of entries cross-
reference the articles that
have appeared in PM over
these years.

Broad category listings
help you locate articles on
home remodeling, boats, car
maintenance, shop projects
and many other subjects.

ORDER BY YEAR! PRICE
for each index is $2.25.

Fhiase allow three to four weels for detivery

POPULAR MECHANICS

SEND YOUR ORDER TODAY?

Make Check or Money Order Pagable to Popular Mechanics

Box 1014, Radio City Station, New York, NY 10101

Popular Mechanics is & publication of Hearst Magazines, a Divisian of THE HEARST CORPORATION




CONCRETE BENCH

{Continued from page 84)

without a pilot for the next four steps.

Cut the top form sides square and to
58% in. long. Cut the ends square to 14
in. and then cut knobs on the ends with
a coping saw. These knobs should fit
snugly into the cove of the side
pieces.

To make the forms water repellent,
apply a half-and-half mixture of ordi-
nary motor oil and naphtha. Coat the
forms liberally and let the mixture soak
in for a day or two.

The top form requires about 160 lbs.
of dry sand mix. Mix with water as
before and trowel in a bed of cement
about 1 in. thick. Add the two pieces of
rebar and the rest of the mix. Level,
vibrate, then level again and trowel
smooth. Check for square and allow it
Lo set.

After the base has set for one hour,
vibrate the form and lightly trowel the
surface. Then brush lightly with an old
paintbrush to produce a slightly rough
surface, but without brush marks. If
you do get brush marks or drag out

Before mixing the
sand and cement, set
up the top form with
pipe clamps. Tack
the base form to-
gether with dual-
head nails. Be sure
the forms are square.
Now, once again, ap-
ply the oil mixture to
all surfaces that will
come into contact
with the cement. A

g
little oil on the pipe 'Wmﬂlﬂl Fin

clamps makes them
easier o clean.

One base requires about 40 lbs. of
dry sand mix cement. Add water a half
quart at a time, mixing thoroughly until
it's stiff (like Jell-0). Don't add more
water, as this will reduce the strength
of the bench.

Fill the base form about a third, care-
fully troweling mix into all areas.
Throughout the filling process, vibrate
the forms by tapping lightly around the
edges with a hammer. Add a length of
rebar as shown. Be sure there is a clear-
ance of at least 1 in. from any edge or
surface. Add another third of mix and
another rebar crossing the direction of
the first rebar. Then fill the form and
level off with a straightedge.

At this point, your tapping should
cause a few bubbles and some water to
come to the surface. Add more cement,
level again and trowel to a smooth sur-
face. Check again for square and allow
it to set.

small globs of cement, wait another
hour before continuing with this step.
When you're satisfied with the surface,
let it set undisturbed for 24 hours.
Repeat this process for the top unless
you are adding an inlay. To add the
inlay, place the pieces on the top. With
the point of your trowel, scribe a line
around each piece. Then dig out a hole
for each piece so that the stone can rest
level with the surface. When all stones
are in place, work across the top with a
straightedge to get each stone level
with the surface. Fill around each piece.
After one hour, vi-
brate the top form.
Check to see that
the stones have
remained level and
lightly trowel the
surfaca, Now brush
and trowel until you
are satisfied with
the surface. Let the
top set for 24 hours
50 the sand mix can
harden. It will have

inlay pleces, then : ;
andlevel themwith  lightly tap curved pleces with a hammer @ drab greenish tint
in around the pieces  for a clean Pull curved foom and is said to be
the top. straight back away from base. “green.” Now it has

less than 20 percent
of its final strength.

Tap off the endpieces of the base
form. Loosen the curved side pieces
by tapping lightly with a hammer. To
remove the top form, remove clamps
and loosen the side pieces by tapping
on their ends so that they slide an inch
or two first. Then remove the end-
pieces. You'll need two bases,

Cowver the green concrete forms with
wet rags and keep them wet. After 24
hours, carefully lift the top and slide
some wood blocks underneath. Make a
paste of leftover sand mix and fill the
voids, Then, using a concrete finishing
stone or sharpening stone, grind edges
and surfaces with a back-and-forth
motion. Clean the stone inlay.

Re-cover with wet rags. | wet cure
benches 14 days, then hose them
down for another week. If the finished
bench wobbles, adjust the bases, or
add small shims under the top. M

DETAIL — JOINT .1|
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Yuu'ue probably noticed that every time the
magazines test radar detectors, ESCORT
comes out on top, Its performance has be-
come something of a legend. because we
believed the only way we could have the
best detector possible was to make it ourselves,

Credentials

Our success is a matter of record. In
ESCORTs first magazine test, Car and Driver
rated it highest by a wide margin. Recently.
the same magazine tested a new ESCORT with
ST/O/P™ (STatistical Operations Protessor)
and concluded that it “is clearly the leader
in the tield in value, customer service, and
performancea_ .

We're particularly proud of that quote be-
cause it credits ESCORT with more than just
industry-leading performance. Just as we
designed ESCORT to be the best detector
possible, we knew there had to be a way to
take better care of customers than the usual
retail distribubion system. That's why we have
no dealers. From the beginning, we've sold
all ESCORT s direct from the factory.

No Middiamen

You see, we know how difficult it is to buy
a camera or stereo component, or any pre-
cision gear. Every store has different prices
s0 you feel obligated to shop around. Then
yvou have to wait for a salesman. He may not
know much about the products or may try to
get you to choose anocther brand. And the
weeak after yvou buy, they go on sale.

We don't want any middlemen speaking
for us. The ESCORT is a precision microwave
receiver made to warn you of police radar. On
that sort of purchase, we think you'd prafer
to deal with experts. When you dial our toll-
free number, you're talking to the factory:
One Microwave Plaza. All of our engineering,
manufacturing, sales and service happen
under this one roof. The buck stops hare, you
might say. And you always know where o
find us.

RADAR CONNECTION

No Respact

If you've ever taken any high-tech egquip-
ment back for service, you may have naoticed
another problem with refail distribution. Once
in a great while, the dealer can fix the eguip-
ment. But sometimes thay fix it wrong, or
say they cant get parts and try to sell you a
replacement,

Or you find they “don't carry that brand
anymore.”. Then you're stuck with the task of
tracking down anothar dealer. or trying to daal
direct with a factory that isn't set up to serve
consumers, And if the manufacturer happens
fo be in another couniry, well, you get the
picture.

Mo Runaround

At Cincinnati Microwave, we freat cus-
tomer service differanthy, and for a very good
reason. We dont have a network of hungry
dealers, we've got something far more per-
suasive: Hundreds of thousands of satisfied
owners. In fact, the chances are pretty good
someone you know owns an ESCORT. We try
our best 1o please our customers after the
sale, because they are the biggest source of
new sales. It's that simple

You should also know that we'll fix any
ESCORT, no matter how old, We don't believe
in planned obsolescence. While our competi-
tors are proliferating models, we're working
to make ESCORT better When we find an
improvement, it goes straight into production
S0 ESCORT is always state-of-the-art.

Mo Waiting

Keeping up with the latest technology s
only one advantage of dealing direct. You don't
have to wait in line; you don't even have to go
to the store. Just reach for your phone —we're
only a parcel delivery away. Take the first 30
days with ESCORT as a test. If you're not
absolutety satisfied, we'll refund your purchase
and pay for the postage to return it. You can't
lose. We also back ESCORT with a full one
vear limited warranty on both parts and labor.
Life under the radar gun is a lot easier with
ESCORT.

Do it Today

By Phone: Call us toll free. A member of
our sales statl will be glad to answer any
questions and lake your ordes (Plaase have
your Visa or MasterCard 3t hand when you calll

CALL TOLL FREE. . . . B00-543-1608
IN OHIO CALL. . .. ... BDO-582-2696

By Mail; We'll nead 10 know your name and
street address, daytime phone number, and how
many ESCORTS you wani. Please enclose a
check, mongy ordér, or the card number and
expiration date from your Visa or MasterCard,

Ohio residents add $13.48 sales tax

Speedy Delivery
If wou order with a bank check, money oroer,
credit card, or wire transier, your Ofdes is proc-
essed for shipment immediately, Personal or
company checks require an additional 18 days.

ESCORT

RADAR WARNING RECEIVER

Cincinnati Microwave
Departrment 368

One Microwave Plaza
Cincinnati, Ohio 45242-8502

Tune i~ Talkback with Jerry Galvin® Amenca's new weekly safellite call-in comedy talk show Sunday evenings on publc radio stabons. Check iocal hstings
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FORGING GOLD
ON OLYMPUS

Popular
Mechanics

Dhnennmenmmwumu
the athletes who used the

|ajmmamucmh£n:gmm
aiete’

‘s movement for a winning edge.

Center In Colorado to |
Just exposing athietes to high-tech devices
may be enough to boost performance.

Mfﬂ‘ﬂﬂ!'

Superaccurate monitoring techniques are helping our best athletes
find the winning edge for the Summer Olympics.

BY ROBIN NELSON: Photos by Bruce McAllister and Deborah Beamer

As many 2.5 billion people—roughly half the pop-
ulation of the world—will watch the major tele-
vised events of the summer Olympic Games which
begin in July in Los Angeles. As always, a lot of minor
events—medals contested in sports in which Ameri-
cans have had little spectator interest, and almost no
participation—will determine the ultimate Olympic
competition of this now superpolitical spectacle: the
final medal count. For a lot of people around the
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world, including the 7 million expected as spectators
at the Los Angeles sites, that medal count will provide
at least a preliminary answer to some key ques-
tions:

B Will the “get-serious’ posture of the recrganized
U.S. Olympic Committee, backed by millions of dol-
lars in corporate support, put America back on top in
the Games?

B Will illegal drugs and chemicals continue to be a
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dominant fact of life in world-class
competition?
B Has the United States closed the
“sports science gap” between it and
the major Soviet bloc competitors?
Many close observers of the U.S.
effort believe the answer to the first
two questions depends on the degree to
which Committes officials and our ath-
letes respond positively to the third.
With millions of dollars already in-
vested in new facilities and projects,

by manufacturers. (Possibly the best
bicycling velodrome in the hemisphere,
however, is a few blocks away.)

But the site and its staff—both vol-
unteers and paid professionals—play a
major role in the U.5.0.C.'s goal of
identifying and advancing the nation's
elite athletes. At the same time, as
many developmental athletes as possi-
ble are given time at the Center to
absorb training methods. In addition,
new knowledge is pursued both at the

including our first
national Olympic
Training Center (in
Colorade  Springs,
Colo.), the U.5.0.C.
has promised its con-
tributors that ‘“‘the
best U.5, team ever”
will be competing at
Los Angeles.

Yet a wvisit with
Training Center ax-
perts, coaches and
athletes produced,
on the average, more
cautious—while still
hopaful —estimates

emphasis on scientif-
ic training and coach-
ing techniques.
“Thera is no
knowledge gap be-
tween us and the
Russians or East
Germans,” says Dr.
Kenneth  “Casey”
Clarke, director of
Sports Medicine for
the U.5.0.C. "What we have is a distri-
bution gap. We know as much, maybe
more, about what makes great athletic
performances, about biomechanics and
the physiology of sport. But as far as
getting that knowledge into the hands
of coaches and athletes, we may be as
much as 15 years behind. Look at East
Germany, a country of only 17 million
people, which outscored us in Montre-
al—they may have something like
10,000 coaches with Ph.D. degrees.”
Clarke says there may be two dozen
facilities in the Soviet Union which are
better equippad than the U.5.0.C's
Colorado Springs Training Center. The
former Air Force base may be “'state of
the ant” in terms of some of its analyti-
cal methods and laboratories, but it
offers nothing special in its owverall
physical plant, including training
equipment which, like the computers
and videotape machines, was donated

0

Center and through
the many projects
that it farms out to
universities and re-
searchers.

Yeot, almost to a
man, the scientists at
Colorado Springs ad-
mit that what they
actually know about
the science of sport
in relation to our
leading competitors
isn't nearly as impor-
tant as what our ath-
letes believe. What
has emerged in re-
cent years—as ef-
forts have been fo-
cused on sports med-
icine principles and
scientific analysis of
athletic performance
in this country—is
that cur athletes tend
to enter any arena in
a badly “psyched-
out” condition when
there are Soviet bloc
competitors who will
be prominent chal-
lengers. Chuck Dill-
man, assistant direc-
tor of Biomechanics
and Computer Ser-
vices at the OTC,
tells this story about a U.5. ski jumping
team practicing in Europe before a
major compeatition:

“We unpacked some new high-speed
filming equipment before their practice
jumps. ‘Wow,” one of the jumpers said,
‘just like the East Germans” stuff.’ That
day the whole team jumped farther, by
an average of about 4 meters per man,
than they had before. It wasn't the
film—which we didn't even look at
until later—but just the idea that now
we've got nifty technology, too.”

Though no one is willing to come out
and actually say it, just exposing ath-
letes to the exotic analytical treadmills,
digitizing equipment, force platforms
and so forth at U.5.0.C.-sponsored
research facilities may be as effective in
boosting performances at Los Angeles
as any knowledge gained from the pro-
cess. This “faith factor” is particularly
(Please turn to page 134)
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1 Overhead fisheye photo shows high-speed camera setup used to analyze a
runner's technigue. Cameras at different angles yield a precise computer image.

& Cyxlisis test gear, from helmet to the bike itself, on a motorcycle-assisted
run around the track at the Olympic Training Center in Colorado Springs.

B Electronic lane-watching device helps swimmers cut time when touching wall,
& Olympic gymnasts compete at Colorado trials to test the “faith factor.”

5 Hurdlers reportedly improved their performances after they were diag-
nozed with the ald of high-speed camera equipment and light-beam setups.
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America’s winter Olympians reached into a high-tech
bag of tricks to prepare for the Sarajevo Games.

BY MARK MEINERQ; lllustrations by Hank lken

he Olympic motto, Citius,
Aldtus, Fortius, translates to
“Swifter, Higher, Stronger.”*
For the Winter Olympics at Saraje-

vo, Yugoslavia, it's appropriate
that swifter is mentioned first—a

But the skier can't always do

majority of the events rely on
speed for victory. In the Summer
Games, the men running the 100-
meter dash are called ''the world's
fastest humans.” But at best, thair

bodies move along the stadium

track at about 23 mph, to which a
downhill skier—or most any other 0 mph
winter participant—can justifiably
say, "Ho hum.”

The men's downhill Gold Medal
winner at Sarajevo will have to
exceed 60 mph down the slope. In
pre-Olympic downhill races along
the Yugoslavian course, the aver-
age speed was 63.48 mph. Fast,
yes—but if the Games were held
at Kitzhiihel, Austria, the average
would be just over 70 mph. There
are stretches where the downhill
slope drops at angles of as much as
B0°. At those points, the best skiers
will exceed 80 mph.

25-30 mph

And then there’s bobsledding,
which quickly hits speeds ap-
proaching—sometimes  excead-
ing—80 mph. In two- and four-

man sleds made of graphite, Kev-

To maximize the aerodynammics,
downhillers have been working
with Dr. Michael Holden, the chief
aeronautical engineer for Calspan
Corp. in Buffalo, N.Y. Using wind
tunnel tests, Holden has trained

tory and defeat.

The bobsled event starts with a
push from the two or four men who
launch the approximately 500-
pound sled, then jump in. Before

lar and other awviation materials,

the sleds skim the ice at such high  Skler In low-tuck
speeds and steep angles that crew
membars are subjected to forces
moré than five times the Earth's
gravity.

Even in ski jumping, where style, not speed, is the impor-
tant factor, competitors approach 60 mph on the jump and
run that follows.

To make the American competitors faster for this year's
Winter Games, backers have resorted to every conceivable
technology—from the wind tunnels used to give skiers
explicit instruction on body movement to the design studios
whera superbobsleds are assembled to rival the best
Europe has to offer.

For a downbhill skier, aerodynamics is regarded as the key
to a successful run. Experts say the trick is to stay as long as
possible in a low tuck—a deep crouch with the upper body
parallel to the ground. Harald Schoenhaar, the alpine tech-
nical director for the U.S. ski coaches, says a skier will try to
get into the low tuck about two or three pole placements
after leaving the starting gate.

g2

attack during MI'IEII!::I?]I'I:

[abowve] shows downhill course at
indicates average speed for Olympic

the ride ends, gravitational pull in
the final curves can hit 5.5 gs, as it
did at the last Olympics in Lake
Placid, N.Y. That gravity can either
help push the driver to a faster fin-
ish or slow him with a buffeting
side force—it all depends on how well the driver handles
the turn and how well-designed his sled is.

The winning average speed at Lake Placid for the East
German four-man sled was 57.77 mph. At the bottom of
that run, according to former U.S. Olympic Coach Gary
Sheffield, the sleds wera doing between 75 and B0 mph.

Tip Sempliner, who designed one of the two-man bob-
sleds entered in the pre-Olympic trials, says a sled that gets
a 1-second head start on a competitor will—with all other
things being equal—finish 2% seconds ahead. The vehicle
he designed under sponsorship of American Cyanamid
proved to be so fast in Olympic trials that team officials told
PM they weren't sure a crew could handle it.

With a Kevlar body and attenuated frame, the vehicle is
light enough and has enough give to attain 80 mph. Atten-
vation allows the asrodynamic body to spread apart on

his angle of
Corp. Dia-
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sharp turns. The rounded bottom of the Sempliner bobsled
reduces drag to near zero, which in turn causes the sled to
leave the ground at very high speeds.

In time trials at Lake Placid, the average sled moved at 25
to 30 mph early in the run, hit about 40 at a big curve called
Shady, then reached 60 and beyond as the finish line
approached. At one point, where the run dropped 60 feet
over a 130-foot length, the G-forces reached 4.5. Bobsleds
that lost time on Shady found themselves in a fight against
G-forces. Until this year, only the [talian-made sleds were
designed to work with the G-forces rather than fight them.
Now, several American-made vehicles are pliable and bot-
tom-round, and take advantage of the gravity forces.

Other design changes made by Sempliner in his Doug-
laston, N.Y., workshop include runners made out of a secret
alloy. Using machinery provided by Sears, he was able 1o
construct runners rough enough to bite into the ice without
being sharp. Olympic runners must be roundad.

If U.S. competitors fare better in this year's competition
than in ysars gone by, the athletes will receive much of the
credit—but they'll know that technology was the power
behind the throne in 1984. L
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~ Toyota's 1984 lineup Is headed by new front-wheel-drive, transverse-engine Corollas.  All-new 318l has an unmistakable BMW ook.

S —

MNissan's 3002X Is all-new for ‘B4, but
like former Z-cars, It features a pleas-
ing mix of tried-and-true styling
themes. A fuel-injected V& with
optional turbo provides the push.




DOLLARWISE
GUIDETO

284

IMPORTS

Turbochargers, aerodynamic styling and
high-tech electronics mark the new crop.

BY DANIEL CHARLES ROSS, Detroit Editor

ow much off sticker? was the question you

used to ask when you got serious about a new

car. But if you're shopping for a 1984 import,
be forewarned: The bottom line might be more than
the figure on the “'suggested list price” label. Many
heavily optioned Japanese imports go out the show-
room door at well over the sticker price. The dealer is
an independent businessman and the law of supply
and demand—and horse trading—definitely applies.

The model lineup this year is quite varied, with
turbocharging gaining popularity even in previously
low-dollar family sedans. Shop carefully before you
spend, compare critically, but most important of all,
drive the cars. There is no substitute for getting
behind the wheel.

JAPAN

Honda

Civic—The undisputed leader of the four-car Civ-
ic line is the CRX. Honda believes it will be the best
mileage-getter ever with a frugal 1.3-liter Four that
has an EPA rating of 67 mpg! This year's 1.5-liter
Four features three wvalves per cylinder, and both
engines are all-aluminum. The sexy aesro CRX seats
two for all practical purposes, and never looked better
doing it.

Prelude—The aggressive-looking Prelude enters
1984 like a dragon. The standard equipment list adds
four-wheel disc brakes, power steering and an adjust-
able steering column. A three-valve-per-cylinder, 1.8-
liter Four merrily performs up to its usual high stan-
dard unchanged.

Accord—This is a nice piece, made better by the
implant of the Prelude’s engine for a 100-cc increase
in displacement. A single carb, unlike the Prelude's
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ALL THE IMPORTS—FROM $4,900 TO $156,000

ALFA ROMEO
Spider Veloce 2000 . ... ... .. £168,000
GIVE Ly 519,000
ASTON MARTIN
Vantage/Volante ... ....... $110,000
Lagonda ................ $150,000
AUDI
711 1 O £12,390
BOOOS i e et 516,480
4000 Grualim ............ 516,500
SD00S wWagon . ......i.a. £17,480
80005 TUDO .. cvviinaiiaan $22.250
Cuatirocoupe . ..., ........ $35,000
BENTLEY
Mulsanne. ... ............. $97,950
BERTONE
b 11 £16,000
BMW
BB .. e $17,000
BORS. . e N i $25,500
B iy araric R $30.000
7 L R N e i R e $36,500
BIEE i R £42,000
DODGE/PLYMOUTH (MITSUBISHI)
. G e $4,900
VistaVanwagon ............ $9.000
Conguest. . .....coocuveine $13.000
FERRARI
F0BGTBIGTSI. . ........... $58,500
Mondial 24+2. . ..c00000s2:4 559,500
HONDA
G oo s e, e 55,250
e g e e R TR $6,150
Civicwagon. ........... §7,000
Accordsedan . ............. $8,550
Accord two-door hatch, . ... ... 7,700
BRI e v s e e e $10.000

two, restricts its output to 86 hp. LX is
the new howry version for '84.

Isuzu

I-Mark—The LS and Deluxe coupe
I-Marks are dropped, leaving the De-
luxe four-door to soldier on with
upgraded standard equipment. En-
gines are gasoline or diesel. The I-Mark
Diesel Coupe is retained as a separate
model.

Impulse—This beautiful sport coupea
from the pen of Giugiaro’s Ital Design
is essentially unchanged for '84. Isuzu
could barely wedge any more standard
equipment into this car; it's already an
embarrassment of riches. Performance,
however, still lags behind its looks. A
turbo model is rumored.

Mazda

GLC—Fwd hatches and sedans are
available for ‘84, with the GLC Sport
replaced by the GLC Luxury. To bolster
the market's low-yen end, a bare-bones
hatchback has been added to the line.

626—How to improve on a winner?
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ISUZU
FMarkcoupa . ........... . $6,900
FMarkDeluxe .............. 56,950
Impulse . . ................ $10,200
JAGUAR
=, s $32,500
kB s e $35,500
LAMBORGHINI
Counlach 50005 ........... $99,500
LOTUS
EspritTurbo . . ............. 548,000
MASERATI
Biurbe. . ..... 00 $26,500
Quattroporte . ............. $65,000
MAZDA
o P e | $5,500
626 four-door sedan/hatch . . . 87,900
EEBCoUPe....covcnvnnuans £8.050
RX-F e £9.900
RX-TGSL-SE. ............. £13,B00
MERCEDES-BENZ
180EMS0D .. ......00v.id $23,300
00D/A00CD . ..ovvvurnnns $31,950
2 o) 0 SN R e Sy $35,300
DS o i e iaiiai & o e £39,500
oo R A SO 1 £42,000
3805 L . .542 BDO
BOOSEL ....ocvneronasnans £52,000
SOOBEG .. ... i e i 256,000
MITSUBISHI
TBOH: . . i anpansvineseel $6,600
[0 | e e e S . 57,000
Tredia Turbo. . .............. 59,000
CordiaTurbd . ....covvenveas $8,500
Staron Turbo. . ... cvveiinns $12,500

Prices affective Decamber '83

This 1982-83 Japanese Car of the Year
carries over essentially unchanged.
RX-7—S5, GS and GSL versions are
joined by a GSL-SE model that replaces
the four-barrel carb with fuel injection
and adds some displacemant, pushing
power from 101 hp to 135. Neat new

NISSAN
Banlra . ... .ciiiiiniiiinns $5,200
Sentra MPG. . . . 55,700
Senlrawagon . ...........-. $7.100
Puisar NX . ... . 57,800
Pulsar NX Turbo . 58,800
BDOBX | oo e $8,900

Maximasedan.............511,400
Maximawagon ............512,800

300ZX . .. .516,000

3002 Turbo .. .....c00vean £18,000
PEUGEOT

BOSGLS......00nnnervnns $11,300

B0SWagon. . ......onnneuns $12.000

BOB ST oo sinmnssias s $15,800

R e gty $18,500
PININFARINA

Spider2000. .........000.. $16,000
PORSCHE

944, . 4

911Camem.............. 432,000

T B R R AR $44,000
RENAULT

FUBEI0 + tviesin v imniwm sivn v s $8,900

Sportwagon ............... $9,000

FuegoTurbo . .....ccuuuens $11,600
ROLLS-ROYCE

SiivarSpirit ............... $68,500

SitvarSpur. .......0.00din $108,000

Camargue . ..............5150,600

COMICHB . . oo nveieaiennn £156,000
SAAB

800. ... ... $11,100

SO0 T, . i i ranes s $16,900

“speed-sensing’’ variable-assist power
for parking, minimum at highway
speeds. Dash controls, better interior
airflow and an air dam that directs cool-
ing air to brakes are new.

Colt—GTS Turbo version runs off
like a rocket, a result of 102 fuel-
injected hp. This minimissile is sold
here at both Plymouth and Dodge deal-
ars. It continues to carry the unique
Twin-Stick gearbox, offering four
spaeds hot or four speeds hotter. Every
Mitsubishi car line now has a turbo-
charged modal.

Dodge Challenger—Cancellad.

Plymouth Sapporo—Ditto.

Starjon/Conquest—The Mitsubishi
and Dodge/Plymouth sporty models dif-
for from one another only in minor
detail. Best new version available: the
ES (for EuroSport), with a turbo-boost-
ed, 2.6-liter, 145-hp Four and standard
antilock rear brakes. Cruisa control
joins standard equipment, and the exte-
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SUBARU
GL/DL two-door hatch
andsadan . ....c.ooci00 00000 $5,100
GL/DLwagon .........c..... £6,600
GL/DL hardtop. ............ 56,700
o BT S PPN SR Y $7.300
GLDLwagondwd. . ......... £7,300
TOYOTA
Terced. . ..., £5,100
L2 Py S e e R iR e 35,200
Corolla four-door halch
andsedan ................. 56500
Tercelwagon ...........co.. $6,6800
Tercelwagondwd . .......... §7,500
CorollaSport.........0.00.0 7,600
Cabea8IET . . ..o vvvinsvmnyi £7.700
G s s e e $8,100
W o e i A b $9,000
CelicaGTs ............... £10,600
Cressida ........c0000000s $13,800
Cressidawagon. . .......... $14,400
CelicaSupra .............. 16,000
VOLKSWAGEN
RabbitDiesel. . ............. 6,400
P o s 7,400
N L | S o £8,200
Rabbi GTi. .. .covvinnnininns £8,350
JetaGLi .............00n.. 58,700
Scimeeo ... $10,900
Vanagoen - ......ciaronanss $11.700
QuanmumGL .....oooeinen $13,000
Cuantumwagon ........... $13.800
VOLVO
DM s s e e $11,300
] $15,000
GLwagon .......... . 515,650
WEEEM 1 it g i m $16,500
TurbOWagon . ............. $17,400
TBRGLE .. .ooovuvaniiniog £21,200

rior receives a cleanup, deleting the
fake hood scoop. Two other models are
the LS and LE.

Cordia—Base, L. and LS versions get
better torque and 88 hp from a new
standard, two-liter Four. The turbocar
gets the 1.8-liter Four boosted to 116
hp (up 41 percent!), and wventilated
front discs, usual suspension beef,
power accessories and appearance
items, The five-speed gearbox becomes
standard in all cars, replacing Twin-
Stick in L and LS models.

Tredia—5ee Cordia. Same mechani-
cals, different bodies. Models
include a turbocar, featuring
the blackout - is - beautiful
theme, bigger tires, new

and three trim levels. Its
engine is bumped from 1.5
liters to 1.6, with a new elec-
tronically controlled carbure-
tor.

Stanza—A peppy 97-hp,
two-liter Four motivates the
Stanza, with electronic fuel
injection new this year. A five-
speed manual is the standard
transmission. New grille,
fenders and hood design con-
tribute to a fresh-faced look.
The notchback model gets
new taillights and a new trunk
lid, and the interior gains two inches of
front-seat legroom.

200SX—The old model just retired,
The new 2008X is a sporty, wedge-
shaped coupe and hatchback that de-
buted at the Frankfurt Auto Show last
year. First look at the U.5. version is on
a following page. There will be a choice
of a 102-hp, two-liter, normally aspi-
rated engine with a solid rear axie or a
120-hp, 1.8-liter turbo motor with inde-
pendent rear suspension.

Pulsar NX—Unchanged, Pulsar NX
still carries 1.6-liter Four with 69 hp. it
comes with either a five-speed manual
or three-speed auto with lockup torque
converter, The fun turbo version has
been cancellad. The two- and four-door
Pulsars also will bite the dust for
1084.

Maxima—Nissan press guys term
this car one with “dateless” styling.
That means the warhorse is getting on,
though its popularity remains up. It will
remain essentially unchanged until, in
late-year, a new front-drive sedan with
VE power, using a version of the 300ZX
engine, comes along.

300ZX—Call it a refinement of a
theme already pretty well executed.
The new Z-car boasts a VB pumping out
180 hp normally, 200 hp under turbo-
charging. New bells and whistles for
the electronic dashboard, plus new fuel
injection and an electronically con-

alloy wheels, extended
air dam. Road warriors
will appreciate Tredia's
"soft-feel gun grip” shift-
ar knob.

Nissan [Datsun)
Sentra—One of our favorites,

mmmmﬂmmm

Rolis-Royce
ilzmtmmmhulhllyhadadDHﬁ].

trolled, four-speed automatic. Most no-
table on the completely new but famil-
iar exterior are the semilidded head-
lamps.

Subaru

GL/DL/HL—A High Luxury series
joins companion GL and DL versions of
the Subaru hardtop, sedan and station
wagon models. HL cars have standard
afc, power windows-mirrors-steering,
and electro goodies such as a trip com-
puter and digital dash. “Turbo-Trac-
tion" in the cars and wagon combines a
turbocharged, fuel-injected, 1.8-liter
Four with Subaru's On-Demand 4wd.

Brat—Unchanged.

Toyota

Starlet—Unchanged.

Tercel—Last year's Tercal 4wd sta-
tion wagon had cult status from the
seven Tercel modals get the same low-
torque, 1.5-liter, ohc, inline Four,
offering a modest 62 hp. New model:
front-driven, two-wheel-drive wversion
of the 4wd wagon.

Corolla—Toyota covers the water-
front here, with Corollas in fwd and
rwd configurations. Super SR5 Sport
comes in slick new two-door coupe or
lifthack models with rear drive; four-
and five-door grocery-getter sedans are

{Fleass tumn to page 160}

the Sentra comes in four body styles Hwatﬂx:umhmm:nﬂkgandmmﬁgpﬁlmelnahmmuam
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Ranger

It's not a camper, but the features
designed into our Ford Ranger pickup
will certainly make you a lot more
comfortable in the great outdoors.

do you get an inexpensive, compact vehicle

that can take you and a buddy as far into the

outback as you want to go, shelter you for a week or

two and bring you back out none the worse for wear?
And it has to be street legal, of course.

A motorhome can't take you off-road. A utility vehi-
cle doesn't have the room of a pickup, and a pickup
fitted with a typical slide-in camper can barely get out
of the driveway, let alone off the beaten path. A trail
bike and pup tent probably isn‘t your idea of shelter,
and besides, where do you put all your gear?

By now, you realize that you can't buy such a vehi-
cle. That's why we decided to design one ourselves.

When Ford came out with its new V6, four-wheel-
drive version of the Ranger minipickup, things started
to comea together. The short-wheelbase Ranger is only
175 in. long—no bigger than a Honda Accord sedan.
More important, it's only 65 in. wide—12 in. narrow-
er than a full-size Bronco. When you're trying to
thread your way down a narrow trail, that could be
the difference between go and no-go.

The Ranger box is a full 6 ft. long on the inside and
4% ft. wide. That's more than enough space in which
to camp out and store hunting and fishing gear under
a lightweight and inexpensive cap. So, after a lot of
planning and figuring, we ordered up a Ranger 4 x4,
with the luxurious XLT interior, four-speed manual
transmission and a bunch of what they call comfort
and convenience options.

We got power steering, power brakes, air condi-
tioning, rear step bumper, sliding rear window, vent
windows, tilt wheel, AM/FM/cassette deck, the exte-
rior protection group, the convenience group and the
light group. We checked just about every box on the
order blank except kitchen sink. We figured we'd add
that ourselves.

So as not to end up with a whimpering cream puff
of a truck, we added every muscle-building option

%8
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age for every camping accessory. The unfts are covered
with laminate |above, left) and slide out easlly. \With foam mat-
tresses (above, right). the units can serve as oocaslonal buniba.
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Ford has. We got the 13-gal. auxil-
iary fuel tank, heavy-duty alternator
and battery, camper package with
1,600-pound payload and western-
style trucker mirrors. We skipped
the optional off-road tires and
wheels because we wanted to add
those ourselves.

The result of all this was a peppy,
comfortable, fun-to-drive minitruck.
As it came from Ford, it was just
right for an afternoon’s fire road
bashing or everyday commuting. It
was also perfect for rounding up a
load of firewood, lumber or auto

(Please turn ge 166}
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PM’s Forest Ranger [top] can carry all of the
gear that's necessary to get us to the out-
back and back In style and comfort.

Warn winch setup on front bumper [above)
can pull us out If we get too far into the
wilderness. The one-handed CB radio and
super-duty flashlight [left] are conveniently
located In the cab of the Forest Ranger.
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&Pop

Turns
A Profit

Farmers and homeowners are
starting to reap big profits
from their home-grown power.

ANNE DRIEVER

Mr. and Mrs. Eugene Fisher stand before
thelr 10-kllowatt windmill at thelr farm
near Sloux Falls, 5.D. Electricity supple-
ments usual crops—corn and soybeans.
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A special leaf-raking machine pre- 5Sclence Editor Dennis Eskow [left] and
vents turbine from becoming clogged.  Peter Houghton examine 300w generatar.

Barbara and George Mallett couldn't have
imagined it. Instead, they dreamed of a country
life style, so they bought a 100-year-old ranch in
northern California’s Trinity Alps, where they hoped
to make ends meet by growing hay and apples and
raising cattle. Electricity for irrigation was provided
by an old hydro plant on Trinity Creek, where their six
children enjoyed playing in the sun.

Little did they realize that their vintage 75-kw Pel-
ton turbine would lead to the creation of the “"Mom &
Pop Power Co.,” a public utility providing enough
electricity to serve 600 homes and bring the Malletts
a yearly income of about $100,000.

And it's happened on a cattle farm in Connecticut
and on a wind farm in the Midwest. When the Nation-
al Energy Act was written in 1978, even its strongest
backers couldn't foresee the success it would have in
rural America. The act forces utilities to buy energy
from any private source at the rate per kilowatt hour it
would cost them to produce the additional power

sall home-grown electricity? Just 12 years ago,
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themselves, called the “avoided cost.” In the six years
since the act was created, rates paid to small produc-
ers have risen from “: cent per kwh to as much as 8
cents per kwh. Using falling water, wind, cow manure
and sunlight, over 5500 small-scale power plants
(with a capacity under 10 megawatts) are in place and
producing electricity.

The U.5. Department of Energy, which licenses the
small utilities, doesn’t know how many are turning a
profit. But PM, in interviews conducted with mom and
pop power-plant owners around the country, has
found that a growing number are making money.

In the eastern United States, the Francis turbine—a
chambered Nautilus spinning on a vertical axis under
a flow of low-pressure water—has made back-yard
power more desirable than ever. When Paul Eckhoff,
his daughter Mary and her friend Peter Houghton
were scouring rural upstate New York in search of
abandoned powerhouses, they found a rusted Francis
turbine in the ruins of an old cardboard box factory.
They also found—in what seemed a hopeless state of




decay—a 6-foot concrete weir cre-

energy is produced, a good mea-

ating a lovely 34-foor waterfall,
rotted wooden headgates, a de-
bris-ridden sluiceway, a rusted
penstock and a powerhouse slip-
ping off its foundation. To Eckhoff
and his family corporation—
including his wife and five daugh-
tars—it was the ideal location for a
hydroelectric facility and a retire-
ment home. He calls it Chittendon

A 90-foot-high wind vane
supplies all the electricity
at Eugene Fisher’s farm and
home. The excess is sold
back to the power company.

sure of workshop know-how, plen-
ty of good tools and about a half-
dozen extra hands.

In California, the Malletts or-
dered a brand-new Pelton turbine,
generators and switching gears.
The turbine, developed during the
California gold rush, makes use of
the “high-head”’ conditions of the
Sierra. High-pressure, low-volume

Falls Hydro Power Inc., which sells
excess power to the New York
Power Authority.

Mora recently, corn and soybean
farmer Eugene Fisher has added a
new crop to his farm near Sioux
Falls, S.D. Fisher's 90-foot-high
wind vane supplies all the electric-
ity required by his farm and home,
and he sells the monthly excess
back to the Rural Electrification
Administration. His windmill cost
£27,000 to set up, so it won't turn
a profit until later in the decade.
But Fisher says the self-reliance is
a great payoff and will keep him
happy until the profit starts to
flow.

Manure-based system

At the Sunny Valley Farmn near
Danbury, Conn., the profits started

soon after the generator began gewar blanket covers slurry as manure digester at
running off its manure-based bio- Sunny Valley makes methane, fertilizer and straw.

mass system.

Under funding from a private foundation, the farm has a
system that tums manure from 200 dairy cows into meth-
ane gas that powers a generator. The remaining slurry is
used as fertilizer (no nitrogen is lost in the gasification pro-
cess) or as bedding.

Filtration machinery picks pieces of straw out of the slur-
ry and cleans and dries it. Until recently, the farm had to
depend on costly used newsprint to provide bedding for the
cows. The manure-based system has eliminated Sunny Val-
ley's $1,000 par month electric bill, providing about $400
per month in excess electricity that is sold back to Northeast
Utilities.

To make a profit, you need a fair understanding of how

sl
|

waterfalls move the Pelton turbine
like a traditional water wheel.

East Coast rivers

East Coast rivers tend to be
more docile, so the Eckhoff con-
cern and others have opted for the
Francis turbine. Submerged be-
neath the creek surface, the tur-
bine takes advantage of low-head
supplies and tums its multiple
chambers around a vertical axis.

Hestoring the old site has given
the Eckhoffs and Houghton an edu-
cation in the running of wvertical
generators, gearboxes and the im-
portance of keeping penstocks
clear of dried leaves, which can
clog up a turbine. The New York-
ers devised their own motorized
rake to clear leaves from the
trough that feeds water directly to
the wheel. It works off a small
automotive engine. In addition to
restoring the turbine and inventing
the rake, they've built two generators from spare parts: one
a 300-kw and the other a 150-kw. They also made their
own hydroelectric control equipment, which they now mar-
ket to other small utilities.

In the Great Plains, Fisher and other farmers who har-
ness the wind must buy a synchronous inverter so that they
can get on line with the Hural Electrification Administra-
tion.

The inverter converts direct current from the generator
to alternating current, which can then flow either into the
normal household wiring or into the public utility lines on
windy days when excess power is produced. If a power
failure occurs in the lines, the inverter immediately shuts

R

After methane Is removed,

12

shurry Is pumped into this vat. Straw Is
stralned out of liquid and remaining fertllizer Is3 wed on flelds

Sunny Valley's 200 cows produce 18 tons of manure a year.
That pays for the farm's electricity and leaves a monthly profit.
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down the wind system, protecting

have something to offer & home-

linemen from power surges.

The system being used at Sunny
Valley Farms is home-grown. The
Sunny Valley cows produce 18
tons of manure a year, an amount
that used to be called a waste dis-
posal problem. But last year, Sun-
ny Valley installed a digester to
collect, process and distribute cow
manure for electricity, fertilizer

At the Sunny Valley Farm, 200
dairy cows provide the fuel.
Profits started soon after
the generator began running
off the manure-based system.

owner. U.5. Department of Energy
official Bill Meade says the sys-
tems often provide backup electric-
ity for homeowners living in areas
frequently affected by blackouts.
And he notes, 'Given the federal,
state and even municipal tax ad-
vantages available for many mom
and pop operations, there's also
the tax break angle.”

and straw.

The cow barn is hosed down and
mechanically swept sach day. The
resulting slurry is collected in a
concrete trough through which
hot-water pipes run, bringing the
biomass temperature to about 100°
F. The trough is covered with a
Keviar blanket. As the slurry fer-
ments, it gives off methane and
carbon dioxide gas. The methane
fuels a four-cylinder engine, which
powers the farm's 27-kw genera-
tor. Heat from the engine warms
the water pipes that ferment the
biomass, so the entire system is
self-energizing. The carbon diox-
ide gas flows out with the fertilizer
in gravity tubes and is run off out-
side the building,

Slurry used in fields

If you think you might want to
get into the energy-producing
business, contact your state utili-
ties commission energy office or
agricultural extension service. If
you have a hydroelectric site,
thay’ll refer you to consulting engi-
neers who specialize in site feasi-
bility studies. Such engineers will
recommend the proper equipment
and, for a fee, even supervise the
installation of the plant. For more
information, write to: National Hy-
dropower Assn., 1516 King St.,
Alexandria, Va. 22314.

For a complets list of wind
energy systems manufacturers,
write to American Wind Energy
Assn.,, 1600 Connecticut Ave.
NW., Washington, D.C, 20009, A
Guide To Commercially Available
Wind Machines can be ordered

The EII.III'?', iﬂﬂludﬂlg the fhrti]iz- Methane m at

Sunmy
er, left after the methane is which powers this 27-kw generator for electricity.

extracted is shunted to a giant vat,

where it stands until transferred to pump trucks for use in
the farm's comnfields. As the fertilizer is piped out of the
vat, the liquid is filtered to remove bits of straw. That filter,
when cleaned out, will yield enough straw sach year for
cow bedding to cut the use of newsprint in half,

The system is fully operational and making a profit
already. Digester operator John Schaeffer says that if all the
retrievable manure, slaughterhouse waste and whey from
dairy farms across the nation were faed through digesters,
the resulting energy would meet 2 percent of America’s
needs. Digesters may some day remove and convert waste
from septic tanks and water treatment plants.

Even the mom and pop operations not turning a profit

Y] fuels an engine free from the National Technical
— Information Service, 5285 Port
Royal Rd., Springfield, Va. 22161.
Another excellent publication is Wind Energy Conversion
Systems. To order, send $2 to the South Dakota Office of
Energy Policy, Capitol Lake Plaza, Pierre, 5.D. 57501.

Other home-grown energy systems require more special-
ized equipment and study. Information on biomass and oth-
er systems is available from the Cogeneration Coalition
Inc., 1828 L 5t. NW, Washington, D.C. 20036.

Mom and pop power does seem to be a growing concern,
especially in rural America. But there are many pitfalls, not
the least of which is the question of payback. Not every
system will pay for itself. If you plan to get involved, ask
your state energy agency to introduce you to someone
already in the business on property similar to yours., PM

ELECTRICITY
TO FARM

SURPLUS ELECTRICITY
TO UTIUTY COMPANY

l : GENERATOR B+

LiQuiD
FERTILIZER
TO FIELDS

Diagram shows
warmed out of
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for turning manure into fuel and fertilizer. Manure and water are piped into
. Gas powers the generator, and heat goes back Intn the slurry. Remaining liguld is gravity-piped to fertilizer tank.

the digester. where methane gas Is
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FORGET TYPEWRITERS:

Now Design And Print
Almost Anything!

B AR 7 "% f you think this is just angther nrnde about using your mmputer as
Eﬁﬂh.ﬁ ég:g? a word processor, think again, The personal ﬂ?mpumr rmrntumn

=17 3 : hﬁmmh?mwmpmhgmdx%m, \
Advances let tﬂﬁ‘fﬂﬂtﬂ- layout and even graphics. With a relative home ﬂ‘mm
it—ynurselfers format wunmcmhauamnynfﬂmnmampah tie lis hgumsthat
¢ . use professional systems selling for upwi ars,
attractive documents, The trick is in knowing how to bring hardwa

-
Electranic layout on the video screen
[above| posltions text and plctures
for the final printout of this s

startlingly professional-looking
family newsletter. Our story detalis
how you can accomplish the same.
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achieve a goal. It's a lot like building
any sort of project. All the tools are in
the toolbox, but only the knowledgeble
do-it-yourselfer can pick the right tool
to do the job properly.

Now, an accomplished compute-it-
yourselfer can do everything from
designing a family newsletter to for-
matting a professional report, or just
impressing friends with absolutely gor-
geous correspondence.

Here's the toolkit—and here's how
to go about making use of all the “‘tools
of the trade.”

Beyond graphics

Many computar systems, such as the
Apple Ile and the IBM PC, are capable
of graphic output as well as words and
numbers. But programs that take ad-
vantage of a machine's graphic abili-
ty—and apply that ability to electronic
design of the printed page—have only
recently appearad.

Such a program for the Apple is Fon-
trix by Data Transforms. The Fontrix
program allows you both to draw and
set “type” on the Apple’s high-resolu-
tion graphics screen. A similar program

called Pyxel, from Pyxel Applications, is
available for tha IEM PC.

Programs like Fontrix take advantage
of printers, such as the line of popular
printers from Epson, which can print
graphics as well as text. These are
often called "'dot-matrix”’ printers be-
cause each letter they print is made up
on a matrix of dots. A “‘dot-matrix”
printer can also print pictures using a
saries of tiny dots.

Fontrix’s secret lies in its ability to
fool the printer into thinking that every-
thing you are printing is a picture—

tions of using a personal com-

can hedp in this visualizing process.

same way that the printed page will
look. This is called. not surprisingly, a
“what you see is what you get” word
processor. Many word processor pro-
grams claim this capability, but often lo
see what itis you will be getting requires
you to stop editing and wait while the
screen reformats in a “preview” mode.
Mo good. Every ime this happens you
have lost your train of thought.

In the CP/M world, the Wordstar pro-
gram from MicroPro formats as you
typa. Canter a line, and it centers on the

puter for professional-style printing is
the difficulty of envisioning what the
printed page will look like based on its
video representation. Using the proper
combination of software and hardware

First, you will want a word processor
that formals onscreen in much the

Getting The Big Picture

ne of the most annoying limita-

screen. We think Wordstar is the all-
aground best CPM word processor,
Available for the IBM PC and Apple |1 (it
comes with & free circuit card to conver
the Apple to CP/M), it is a very good
buy. If you don't want to add CP'M to
the Apple, then Format Il from Kensing-
ton Microware is just about the best
word processor which runs in the
Apple’s native "AppleDOS" operating
system. And, for the |IBEM PC'er a new
program called The Word from Micro-
soft looks o be a whole new step for-
ward in this field.

But, once you have the word proces-
sor picked out, you may stil have
screan problems. After all, even a full-
size screen width of 80 columns will
have some problem showing you how a
page of 100 columns of type will really
hook.

The “Ultraterm” from Videx, for the
Apple Il, is a revolutionary development
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Ultraterm display of a specially set-up Wordstar program shows how a three-column
format may be designed and previewed onscreen, Ultraterm is by Videx for the Apple |1

in hardware. Plugged into the main cir-
cuit board of an Apple, the Ultraterm will
convert the Apple’s video to up to 132
columns across. We have had much
success In using the Ultraterm to do
such things as lay out and design three-
column newspaper pages right on the
screen of the Apple |l. (Note that a col-
umn on the computer is one letter or
character; in newspapers it's the width
of one line of typa.)

The Ultraterm, when in an 80-column
mode, supplies the Apple display with
what Videx calls a "high-guality” char-
acter set. Instead of normal computer-
looking type on the screen, the Ultra-
term produces very atfractive “Roman-
style” type which is sasy on the eyes,

We have lesled the Ultralerm exten-
sively in conjunction with the Wordstar
word processing program.

In doing s0, we have found that con-
figuring Word'star to operate at 132 col-
umns onscreaen by 24 lines deep is sim-
ply a matter of following Wordstar 3.3's
excellent installation instructions (it
would be much more complex on earli-
ar versions of the program). We have
had no problem in operating in this
extended viewing mode, but it must be
pointed out that when you configure
Wordstar 3.3 1o this wide width, a spe-
cial message alerts you the program
has not been “debugged” for line
lengths greater than 80 columns. We
cannot guarantee that you won't have
problems, but in over 100 hours of oper-
ation and hundreds of thousands of
words of text the program has yet to fail
in this mode for us. As always, back up
your documents to a second disk!

If you have the Apple |l and are doing
any sort of serious word processing, the
Ultraterm is the way to go for display.

But no matter which computer you
are using, the hints given hera should
help you see what you get before the
final printout. And, once you know that,
it will be easier to design and use type
fonts and other graphics such as those
that are mentioned in the rest of the arti-
cle—N.S.
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bypassing the printer's built-in type
styles and allowing you to design and
choose your own.

Let's say you want to place a large
headline above a typeset story. This
would call for two type styles. Programs
such as Fontrix let you type from the
keyboard in any type style you want,
directly onto the computer’s screen.

First, you look at the available type
fonts in the Fontrix manual (a font is
one size and style of a typeface). You
can probably find two that you like
from the wide selection. If not, Fontrix
lets you design your own fonts.

Once you have the fonts you like,
using them is very simple. First, load
the font from the computer disk. Then,
when you type at the keyboard, the let-
ters that you enter appear on the screan
in the font design you've chosen.

A block, called a cursor, shows you
onscreen where the next letter you type
will appear. Using various keyboard
commands, you can move the cursor to
any position on the screen—and be-
yond the screen. That's because Fontrix
allows you to link together many
screens as one printed page. In this
manner, your page design can be very
complex, but the screen won't be too
crowded. Your computer's screen be-
comes a8 window onto a much larger
page, and you can move the window to
look at one part of the page and then
another. (In the picture at the begin-
ning of this story, note how the head-
line about Peter winning a blue ribbon
takes up more than one screen, even
though it is only a part of the final print-
ad page.)

Adding graphics

The Fontrix program will also let you
draw pictures onscreen using a joystick
or a graphics tablet. Or you can place
pictures done by other programs onto
your video page to be printed.

While the graphics routines included
are adequate for many situations, if
you'll be doing a lot of picture drawing,
we recommend a special graphics pack-
age to use separately. The very best
graphics-only software we have seen
for the Apple is Penguin Software’s The
Complete Graphics System. This pro-
gram allows you to design many pic-
tures quickly while the computer wor-
ries about keeping the lines straight
and drawing perfect circles. (By the
time you read this, the program should
also be available for the IBM PC.)

It's even possible, using Fontrix, to
place photography onte the wvideo
screen and then onto your page. But to
do this requires special hardware, The
"Photocaster” is a circuit board from
Adwar Inc. which plugs into an Apple 11
and allows you to attach a video camera
to the computer. What the camera sees

{Please turn to page 136)
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OLD ENGLISH, 18-PT.

ABCBENGHIFHAM
WHEWXE Zabr def ghiil
npqrntnuwxgﬂam."’l

AOMAN-STYLE, 40-PT.

ABCDEFG

UVWXYZ:
opqrstuv

ROMAN-STYLE ITALIC, 12-PT.

ABCDEFGCHIJRK LM NO,
UVW XY Zabecdef ghi 1 kim.
opgrstuvwsys 1285456789

ROMAN-STYLE BOLD, 18-PT,

ABCDEFGHIJKLA
UVWXY Zabcdefgl
opqrstuvwxyzl2345

SCRIPT, 14-PT.
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UV LY Tabode fhi jhbrm
#’I?!mww 89
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UVWXY Zabcdefghijkl

ROMAN HE%’E}H (
QRSTUVWXYZ123-
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OLD ENGLISH

DR
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WX U

ITALICS

RECDEFEHTTA,
CAer phr ;A mno ;i

SCRIPTS

ABEDEFSHS JRLY
defghijkimnopgna

Printing Your Own Typefaces

The two programs that we describe in
the story—Fontrix and Fancy Fonis—
are capable of producing a wide assort-
ment of type styles.

The Fancy Font program will work in
conjunction with any CP/M word pro-
cessing program, while the Foninix pro-
gram requires that text be typed in man-
ually.

Typefaces in Fancy Fonis are sized
in much the same way usual type is—
height is measured in points (there are
72 points to the inch). Fonirix typefaces,
on the other hand, are all relative in

size. As the lllustration below shows,
varous Fontrix sizes may be produced
from one typeface design.—M.S.
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Bolt-On Bodywork

Pontiac’s new Fiero makes customizing a nuts-and-bolts operation.

BY MICHAEL LAMM, West Coast Editor, AND HARRY BRADLEY

Pontiac's mid-engined Fiero

become America’s newest cult

car? We think there's a good chance of
it, and here's why:

Consider the cult status of the Volks-
wagen Beetle. The Beetle became cult-
ish partly because it was so easy io
rebody. Unbolt the original body and
you still had a drivable floorpan. Thus,
the Beetle could reappear from the
brink of disaster and take on nearly any
shape the owner could dream about—
from a replica Pantera to a 1937 Ford
nose-job to 8 dune buggy or Baja
Bug.

The Beetle's customizing versatility
plus its sheer numbers, its mechanical
stamina and all those inexpensive after-
market parts—evarything conspired to
make the VeeDub a natural cult car.
Back-yard fiberglassers couldn't keep
their hands off it. In fact, the cult stll
flourishes.

Along comes Fiero

S0 now here comes the Fiero, which
has most of the same basics as the Bee-
tle—all but the numbers at this point.
Just wait until enough Fieros get sold
so they become inexpensive and acces-
sible to teen-agers as used cars. If Pon-
tiac can keep the price in line, you're
going to see another cult car within a
few short years.

And when that happens—perhaps
even before it hits full cult status—
you'll see customizers tuming out all
sorts of body skins for this two-seater.

104

Dooriess roadster, reminiscent of a dune

bugqy, would make a nice weekend project for

the Fiero owner. This is the most complex project shown.

It requires sawing through roof supports and removing the doors.

That's partly because Pontiac has made
the factory skins so easy o replace. To
replace an outer door, for example, all
you have to do is remove the Phillips
screws around the outer edges, then
reach in and release the door handle.
And you can remove and replace the
front fonders, both decks, the rear
quarter, and even roof in the same sim-
ple way.

The only tools needed are a set of
Torx-head wrenches, metric sockets,
Phillips and normal screwdrivers, and a
pop riveter, You do have to buy some
raeplacement molding clips. A Pontiac
engineer told me recently that a total
skin transplant shouldn't take more
than five hours, tops, and with experi-

ence, you can probably do the job in

This means the Fiero becomes the
first mass-produced American automo-
bile that doesn’t need a lot of special-
ized knowledge or equipment to cus-
tomize. You don't have to know how to
weld—you don't even have to be & wiz-
ard with Bondo, lead or fiberglass. All
you need are a few tools and enough
money to buy a new set of skins.

Selling ‘in the white’

FPontiac has been asked by several
aftermarket companies to sell them Fie-
ros “'in the white,” That means minus
skins—just the rolling space frame.
Diversified Glass Products in Pontiac,

Underneath the Fiero's

all the
add-on bers c

for the

body sheil I3 a drivable skeleton called a “space frame.” The
mammmmmmnmmmwfﬂﬁ
now

panels would take a beginner about five hours. Firms that
make completely new fenders, decks, nose sections and tall sections
And Pontlac s wholeheartedly encouraging such customizing.
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Another bolt-on customizing tack would be
to convert the Fiero into an aerodynamic coupe
that cleverly the car's midship engine
location. This remder lnhn.hwqr:lm:t-n
the shape that Pontlac is ng for the ‘84 Flero.

A LT

Other GM divislons are vying for the Fiero space frame so that they can create thelr own
m'cﬂlﬁlh.:nmm.mmmn;mmma hﬁu:bi: wagon
m:nufwamﬂw—amﬁﬁmwmmywmikwwm
General Motors Introduce new cars quickly on the Flero space frame.
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Mich., which builds fiberglass racing
bodies for SCCA and IMSA cars, will
probably be among the first to offer
modified panels for the Fiero.

What will these new skins be like?
Diversified's will likely turn the Fiero
into an all-out racing machine. On the
Waest Coast, rumor has it that at least
one company is working on a traditional
doorless roadster—like the dune bug-
gies of 20 years ago. And another West
Coaster has a convertible version in the
prototype stage, complete with a re-
movable hardtop.

Station wagons and hatchbacks

Perhaps there’ll be something along
the lines of a mini station wagon. Also
hatchbacks. The hatchback seems a
natural, since Pontiac considered that
body type even as they developed the
production notchback coupe. Some cus-
tomizers might want to extend the rear
fanders out bayond the back bumper
for a less stubby look. Or at least cant
the rear profile more in the direction of
the number 7 rather than the inverted 7
that now exists. Tailored hatchbacks
can make the Fiero look a lot more like a
Ferrari than a Fiat X1/8.

But you might also see some config-
urations and panel modifications that
no one's aware of yet. For exampla,
there could be a modemistic version of
the jeep, complete with four-wheel
steering. A customized Fiero could eas-
ity use the front steering mechanism
inherent in the Fiero's rear suspension,
which is carried over intact from GM's
fwd X-cars. Relatively minor modifica-
tions would be needed to make the rear
wheels steer.

A new industry
As Pontiac adds Fiero powerplant
options like a High Output four-cylinder
Iron Duke (135 hp) in "85 and a Super
Duty 2.7-liter version in '86 or "87 (190
hp) plus over-the-counter parts for even
more, all hooked up to a five-speed
transaxle, you'll see an entire industry
that will spring up around this power-
(Please tum to page [165)
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Custom Cabinet

e DT

ForVideo Games

This cabinet stores all \
and holds the TV at the

deo game needs
playing height.

QOur video game cabinet is
bulit of mahogany plywood.
The top drawer stores the
game console, paddie and joy-
stick controllers. The lower

cdrawer holds game cartridges.

REg |

BY PENELOPE SPANGLER
Asst. Home And Shop Editor

ur custom-built cabinet holds ev-
arything you need for your video
games. And it rolls easily into place,
ready for action, or against a wall when
it's not in use. The top drawer of the
cabinet was designed to hold an Atari
2600 console and controls. Howewer,
you can adapt it to suit another umnit.

Cormuctsan: The Woodsrmith's Studio
Color photo: Lagnan and Meswman
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The bottom drawer stores game car-
tridges.

The cabinet and drawer fronts are of
mahogany veneer plywood, edged with
Y4e-in. strips of solid mahogany. We

used “-in. birch plywood for the
ramaining drawer parts, except the bot-
toms and the top-drawer divider. Thess
and the cabinet back are “4-in. lauan
mahogany. The parts are joined with
carpenter’s glue and clamped until the
glue is dry.

Begin work on the cabinet by laying
out and cutting the top (A, see
materials list), bottom (C) ahd sides
(D). Cut the stretcher (B) to size. Cut

rabbets in both ends on a table saw or
with a router. Also rout notches in
which the sides of the top drawer slide
(see stretcher detail).

Cut dadoes in the sides for the top
and bottom. Rabbet the sides and top to
accept the back.

Measure 8%e in. from the top and
bottom of each side to position the
stretcher. It is recessed ¥ in. from the
front. Rowt a mortise (see nota 5) for the
stretcher in each cabinet side.

Test-fit the parts. Clear the rabbets
and mortises with a chisel if needed.
Cut the cabinet back (E), then cut the

(Please turn to page 1486}
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MATERIALS LIST—
VIDEO-GAME CABINET
No. Size and description (use)
1 % x 15% X 23%" mahogany phy-

wood (top)

1 % * 1% ® 23%" mahogany plywood
istrechar}

1 % x 15% x 23%" mahogany ply-
wood (bottom)

2 Y ox 16 * 18%" mahogany ply-

wond (sides)
1 %X 15 ¥ 23'4" lauan mahogany

(baci)
2 Y ¥ 1% *¥ 15%" mahogany plywood
{lng Cleats)
Ya ¥ "% ¥ 22%" mahogany ply-
wood (drawer fronts)
1 % x % x 2214" mahogeny (Anger

gripy
2 e x B"Wis ¥ 14% birch phywood
{mide, top drawer)
2 e x B ¥ 14%" birch plywood [side,
botom drawer)
2  Vax 14% x 217 lauan mahogany
{drawer booms)
2 & x 5% x 21" birch plywood (draw-
ar back)

12' Y % % to suit mahogany
{trim)
2 pr. 14° No. 300 Grant drewer
wliches®
4 1'% Shepherd STZEEB ball
cagtars™®

ﬂwnz!r‘nh—znmmdnmbi
™

2 3 zip clips***

1 Yax 5 x 13'%" lanan mahogany
{drawer partition)

Misc.: Carpenter’s glue; boiled Enseed odl,

*Grant Hardware Co., Div. of Buildex Inc., Wess
Nyack. N.Y. 10084,

**Shepherd Products U.5. Inc., 203 Kerth, 5t. Joseph,
Mich, 48085

-;mm’ ntins, 2050 Eastchestor Rd.. Bronx, N.Y
1 R

Rout Yx%-in. mortbes for the stretcher Gmmmumrﬁmtnmmmm
the

centered on the cablnet sides Stretcher I3 plywood edges cabinet

recessed 3 in. from front. Adjust the router  clamping biocks and clamp untll ;:lry. The

and test on some scrap before routing. glue should be dry In

you are certain of the slide position.

Temporarily install drawer slides with only
two screws. install the remain CTEWS
after the cabinet hardware Is In and

e ne

%V s L

X

e
-
B

11&"

=
%

3
3

WK FLEDDERUS
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Garden Aids ForA

Bountiful Harvest

These garden structures can help you grow blue-ribbon winners.

Vertical
fence planter

You can build this wertical redwood
planter on any well-supported fence
that's at least 4 ft. high. It makes the
most of a small space and eliminates
bending over to garden. Its back is 34-
in. exterior plywood. The back, sides,
top 2x4s5 and bottom are assembled
with 10d galvanized nails.

Black polyethylene plastic, 4-mil
thick, is tacked across the front to the
sides, top and bottom. Hardware cloth
covering the plastic is held in place by a
gnd of 1x2s. The grid members are
joined with resorcinol glue and 4d
nails; the vertical members are fas-
tened to the planter with 10d nails.
Position the watering pipes as the
plantingg mix is added. The top of the
tubes should be above the soil. To
plant, cut a small X into the plastic.

Our planter (below) contains spinach
and leaf lettuce.

CEDAR FEMCE, B' HIGH

—_———— '--"-—'—'—'_"L".—'; ——77 | DouaLeD
: —r——_'—_—__— 6
S Chy | Lcwc.
15 ey T | —[
R e |
o | ' | S| | IR _| DOUBLED
| | (| 4u8s
| | _ | Lo, x
| | : PUC PIPE WITH
s | | BOTTOM CAP,
& LONG L PIERCED W/ITH
rz RECID | — HOLES FOR
! WATERING
=4 |4 RECID.)
|
HARDW/ARE
4 CLOTH;

1x2, 59 ~—] mmx

Lﬂg‘%m | * SOUARES

{2 I [

SPACED + &ML BLACK
Bibi=1s | POLYETHYLENE
| SHEET

i| j ==
! :I B -:l
SIDE
ENH« al 14" DA,
' LONG | e DRAINAGE HOLES
12 REQD) R e
I BOTTOM, BACK—34" o 4" x &'
| l_ﬂ_.-t'-" - v %8 5' 9" |oNG . EXTERICHR PLYWOOD
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Ix4, 41/2° LONG SOLAR
{2 RECID}

2uh CEDAR CAP
MITERCUT. SECURE -

DEHYDRATOR TRAY

This cold frame lets you start growing
flowers and vegetables as much as
eight weeks sarlier than if you were
planting in your garden. And after har-
vest, slip in the dehydrator tray to dry
fruits for snacks. or herbs and vegeta-
bles for later use in soups or as season-
ings. You can also use the cold frame to
grow winter salad greens.

The top is a standard storm sash. Itis
hinged to a bottomless frame with

WATH 27 MASONRY -
MAIL

5 T

f—

T S0l

"

= GRAVEL

1-1147-01A,
WEEP HOLES,
12" SPACES
4" CONCRETE SLAB;

L T o WATHIN
-;vml TEMPORARY 224 FORM;
s

SLOPE AMVAY FROM
DRAIN
Y GRAVEL

H2"-DiA; x 5™ PVC PIPE
DRAMN, CENTER QN COMNCRETE 5LAB

164 CEDAR
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members butt-joined together. To fit
onto the storm sash, the hinges should
have narrow leaves. For durability,
make the frame of redwood or pres-
sure-treated wood and join with 8d hot-
dipped, galvanized nails. Screen deor
pulls make it sasy to carry.

The slip-in dehydrator tray isa 1x4
frame with mitered joints assembled
with resorcinol and 8d nails. A section
of shade screen is stapled on top of it
The sides are 1X4s glued and nailed
together and reinforced with comer
blocks, secured in place with resorcinol
and 4d nails.

Ralsed-brick
planting bed

Besides being decorative, this raised-
brick planting bed is at a convenient
height. It's laid over a 4-in. concrete
slab that rests on 2 in. of gravel.

Position 2x4s on edge to define the
slab’s perimeter. Place a PVC pipe
drain in the center, embedded 1 in. into
the gravel. Hose the 2x4s then pour
premixed concrete. Tamp the concreta
with a spade. Run a 2x4 across to level
it, then slope the slab toward the drain
with a trowal. To cure the cement,
spray it with water and let stand three
to seven days, under polysthylene.

Mix only as much mortar as you can
use in 1% hours. Mark off the lines
which the first course of bricks should
follow, then spread mortar along the
course. Spread mortar on one end of the
brick to be laid and place it in the bed.
Cut excess mortar; smooth joints.

Before laying the second course,
make weep holes with -in.-dia. dowel
temporarily spaced 12 in. apart. Check
each course with a spirit level.

inr Botars. Garden, adapted fiom
boscbs; Mos. 2, 4-8: Garden Way Gardens;
Na. 3: Chicago Boganic Ganden
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This horizontal wire tomato cage keeps
the tomatoes off the ground and
reduces damage from slugs, cracking
and decay. The cage is a 9%ft. length
of concrete reinforcing wire bent into a
cylinder. Wind the cut wire ends
around the mating edge.

Set the cage over a pair of hardwood
vegetable stakes. Space the stakes
about 4 fi. apart and plant them 18 in.
into the ground. As the plants grow,
loosely tie or support them on the next
higher section of wire, Make sure they
don't bind. A pair of these cages should
satisfy the needs of most home gar-
dens.

Cucumber
trellis

Cucumber vines on a trellis are usually
less susceptible to damage, produce
straighter cucumbers and take up less
space than those grown on the ground.
This is especially true of the larger
cucumber varieties.

This trellis is made of 2% 4s, a cross-
bar and two legs joined by 16d hot-
dipped, galvanized common nails. Use
redwood or pressure-treated wood.
Fencing nails or heavy-duty staples fas-
ten a 3x 3-ft. section of chicken wire to
the frame. Plant the structure a foot into
the ground, so it slants backward
slightly. Guide the vines upward by
hand, or tie them loosaly to the wire.

Although raspberries are expensive to
buy, the plants can be grown with great
success in Northern climates, if you are
willing to spend the time. The supports
are of cedar fence posts—a stock item
in garden centers. Crosspieces that
hold training wires are 1 X 4s cut in 1-ft.
sections and nailed to the post with G6d
common hot-dipped, galvanized nails.

. Bore Ye-in.-dia. holes for the training

wires. Install copper flanges before set-
ting posts into the ground. Space the
posts 8 ft. apart and string the wire,
Raspberries blossom on canes that
developed the previous year. Cut out
old canes and lift and train the new ones.

Tomato
ladder

This tomato ladder helps keep the fruit
of bushy, low-growing plants off the
ground. For durability use garden-
grade redwood.

The ladder rails are 1< 45, 6 ft. long.
Rip a 1x4 into three equal widths.
Then cut it into 18-in. sections for tha
crosspieces. Fasten the crosspieces to
the rails with 6d nails. Fasten the lad-
der to the legs with 10d nails. Plant the
legs about 18 in. into the ground. Or
adjust the height to accommodate the
type of tomatoes you are growing.

{Please tumn to page 130)

HE

34 x 312" 2 8
2 REQD.),
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TYPICAL > 13 oc
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100 NAILS
102 % 102" % 3
T (& RECGD.
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Drill Press
Accessories
You Can
Build

TEXT AND PHOTOS
BY ROSARIO CAPOTOSTO

This chest neatly
stores all your drill

g‘mm
ide the trays aside
for access to the lower area.

- s . ACCESSORIES CHEST ,
Build these six aids and - 1-142° BUTT HINGE (2 REQD.) 111}15.1:35' m::um
5 - N B x
tum your drill press I 161712 POPLAR
i i —TOP
into a superorganized, 113
efficient workcenter. S PR |y xex
e x 1-1/8 % e 1i-13H8"
|1.I!31r&" PLYWOOD
PINE (2 REQD.) (2 REQD]
114 x 2112 X
g X 1-118 T-HE
= o] - PINE sl
{2 REQDY) {2 REQD.)
Accessories 114 % 2112 x
1-H2 %3“6"
F NG
:m nmEH | 2 reECD)
This spacious chest uses the area under '
the drill press worktable for storing
larger accessories such as hole saws, -1
vises, buffing wheels, spare chucks,
clamps, circle cutters and drum sand- :"'t:LEﬁT
ers. 2% 12 x
The chest is constructed of “%&in. 145}:!2" PINE
poplar, but Y-in. birch plywood or A/C (4 REQD.)
plywood would work just as wall.
Note that the two tool trays inside the
chest slide from side to side. This 1 E‘;"?{""'m 5
allows easy access to the larger bottom 16102 POPLAR
compartment without removing the ﬁz% ;‘:ﬁ lma-r fz,_ |
trays. Be certain to install the bottom POPLAR (2 REQD | ﬂc
before nailing the upper cleats into T LEAT SIDE
';:;ﬁm s [ 112" PINE BLOCK |4 RECID., 12 %5 % 1 1.8
Next ‘a o 1 el S A B 24" BRAD —= | CUT TO FIT BASE CUTOLITS) POPLAR 2 REOD.)
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chest bottom. Cut the cleats to fit into
the cutouts in the drill press base. The
cleats lock the chest in place and pre-
vent it from vibrating off or being
knocked from the base. If you wish, you
can install a hasp and lock to the top.
Finish the chest, inside and out, with
two coats of polyurethane varnish.

Here's an easy-to-make drill bit stand
that's conveniently located for quick bit
selection. The stand clamps to the drill
press column using two hanger bolts
with wingnuts. The stand shown here
is of lumbercore plywood, but ¥4-in. sol-
id birch or pine could also be used.
Cut a hole into the board that is equal
to the diameter of the column. Then,
cut through the hole’s center on a table
or radial-armn saw. The stock removed
by the saw blade reduces the hole
diameter enough to permit tightening.
The stand holds a store-bought drill bit
tray, but you can also bore holes.

DRILL BIT STAND o
23 HOLES, 112° DEEP, 34" O.C. . AND SPACING TO
[DIA_TO SUIT DRILL BITS) T DRILL BITS)

i i 1 1 i
1 - [ ! \ |
i 718" é{ iy
|0 O4+0 © oo O O QO-%-0 0 O 0 O 0 O O|0OV0 ©

Pt (e e SRS 4 2-314” DIA [OR EQUAL TO
i — | DRILL PRESS COLUMN DIA | (5
1 < |1 < i
CUTOUT TO FIT | 314" BIRCH o
l DRILL-BIT TRAY | ' | LUMBERCORE O
! T ey i PLYWOOD 2
| - iz = i G
iy s | _
n o (5] [*] (¢}
R T S, A et —
N TI - .
] i | :“3“"
GLUE AND NAIL —— 14" DIA. X 2"
118" HARDBOARD : HANGER BOLT,
TO BOTTOM 2-118° RAD. F 3"—1 WWASHER AND
4112 WINGNUT
- g |2 REQD)

Handy drill bit stand clamps to
the drill press column to keep all
your bits In order.

Retractable
dolly

3

Brsprmmu

have to push the
raize the wheels off the floor.

3

The drill press is essentially a station-
ary tool. But there are times when it's
necessary to move it about, especially
in smaller home workshops.

This dolly allows you to move the

RETRACTABLE DOLLY

34 x 18 x 24" PLYWOOD {2 REQD ;
NAIL AND GLUE TOGETHER)

347 PLYWOOD HANDLE [ REQD.)
212" NO. 14 FH SCREVY (4 REQD.)

RETRACTED
POSITIOM
1-12 x 18" EACH 50, = 1"
COMTINUOLIS 1=112"-DHA,
HINGE [2 RECQD.) PLATE=
TYPE
1-112 % 2-114 x CASTER
18" FIR {2 REQD) (4 REQD.)

CASTERS IN

machine safely without straining your
back. Simply spread the levers apart to
lower the dolly onto casters. Full the
levers inward to lift the dolly onto wood
blocks. Glue and nail together two

pieces of Y-in.-thick plywood to form
the dolly's 1%-in.-thick platform. Cut
the platform large enough to locate the
casters outside the perimeter of the
machine’s base.

4 Tool tray

An extra tray on a drill press (see top
photo, facing page) can hold spare bits,
tools and other items used frequently.

116

Our plywood tray is designed to attach
to the threaded hole located im the
worktable’s back edge. The hole's orig-
inal function is to accept an accessory
tilting worktable.

The tray can be adapted to any drill

press by simply boring and tapping a
Ye-in.~dia. hole in the worktable. Then,
screw the tray in place with a “e-in.-dia.
® 1%-in. hexhead bolt. Note that Y4 =
-in. pine trim is added to prevent
itemns from rolling off the tray.
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The ribbed underside of the drill press
worktable sometimes makes it difficult
to position C-clamps precisely where
you need them. A simple solution is to
make a filler panel out of “e-in. hard-
wood plywood.

Cut the panel to fit around the work-
table’s ribbed underside. It may be eas-
ier to first make a cardboard template
of the panel. Then, after making certain
that the template fits flat along the
table's underside. trace the template
onto the plywood and cut along the out-
line.

Now, bore and tap two holes in the
worktable and attach the panel with
flathead machine screws.

Centering
guide

After raising or lowering the drill press
waorktable, you must visually realign
the drill chuck with the worktable's
clearance hole. If the two are mis-
aligned, the drill bit will strike the
table, resulting in a pockmarked table
or a ruined bit. This is especially harm-
ful to wood-boring bits.

A simple solution is to mark a clearly
visible centerline down the drill press
column and a matching mark on the
worktable. Then simply keep the two
marks aligned to ensure that the chuck
is centered over the worktable's clear-
ance hole.

Mark both centerlines into the steel
using a carbide-tipped scribing tool
(the type used for cutting plastic lami-
nate and sheet plastic). A diamond-
pointed scriber would work as well.
Clamp a length of angle iron to the
front of the column directly behind the
chuck to act as a straightedge guide for

POPULAR MECHANICS = MARCH 1984

TOOL TRAY

12"-DIA, HOLE—FASTEN TRAY
TC DRILL PRESS TABLE EDGE
WITH 127-01A. & 11127 HEXHEAD
BOLT AND \WASHER

12 x
M 14

PINE
TRIM
i

T
K’

34 % 2-112 x 4-314"
PLYWOOD

239"

CLAMPING PANEL
12" HARDWOOD PLYW/OOD

CUT OUT AND SHAPE

BORE AND COUNTERSINE HOLES
FOR 18"-DEA, x 1" FH MACHINE
SCREVY,; BORE AND TAP MATCHING
HOLES N \WORKTABLE (2 REQD.)

i
Use an angle lron as a straightedge to guide
the tool. Start at the top of the col-
umn and pull the tool dowrward.

the scribing tool. Then score the col-
umn several times starting at the top
and pulling the tool downward.

Next, with the chuck centered over
the clearance hole, scribe a “e-in.-long
line on the back center of the worktable
in line with the scribe on the column.
File the scribed lines using a smooth

cut mill file to remove any burrs. Then,
to make the lines more visible, apply
white paint to the lines with a small
brush. Wipe off the excess paint with a
cloth dampened with the appropriate
solvent. Some paint will remain in the
crevice of the scribed lines, making
them easy to see.



MAKE YOUR MARIK=-

And

Putﬁng your personal identification
on the tools you own serves as a
reminder and encourages neighbors to
return a tool they've borrowed. Like-
wise, putting your mark on valuables—
although possibly not a deterrent to
theft—can hasten the return of items
that are recovered by law enforcement
agencies.

The mark you use for identifying first-classification
objects—those of relatively low value—should be quick
and inexpensive to apply. You should mark all hand tools,
portable power tools and similar household items with sim-
ple identification. It may be bands of tape around the han-

What's

Labeling tools or valuables
reminds borrowers and
aids return of stolen items.

dies, your first name burnished in
wood, or your initials scratched in met-
al with a scribe.

Consistent taping of all your tool han-
dles, if you select this method, helps
reinforce your mark to borrowers. Use a
combination of tape colors, or multiple
bands, so0 your mark doesn't look as if
it's part of the manufacturer's design.

The second classification of items—those of greater val-
ue—needs a permanent mark of identification that can be
traced to you if the item is lost or stolen. According to crime
prevention authorities, the best identification to use is your
(Flease turn to 132

Yours

e — —r

1 Several bands of Incandescent tape wrapped around the han-
dles of yard tools are a simple, means of marking
them. The bands serve as a reminder to borrowers, and
are visible across the street for easy identification.

Going engraving with a colored lacquer
ground) highlights the number. . - [

|18

FHOTOGRAPHS BY ROSARID CAPCTOSTO

When engrave permanent identification In valuable

3 rlthref;n needn't deface them. The bottoms of
objects are flat and easy to mark, as well as being out
view. The engraver shown is a Weller tool.
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A 125w, branding iron with your license
number or other identification can mark
plastic. hard and soft woods. Maker's Mark
|536.45 postpaid| Is by Craftmark.

Burnishing pencil such as this one sold in
hardware and craft stores marks identifica-
tion in wood. With a burnisher, you write as
much or as little as you wish.

A neat |dentification on fabric and other
materials is supplied by a Dymo lettering
wheel, Print needed Information, letter by
letter, on self-adhesive plastic strips.

etal is harder, smoother and less

porous than many other materials,
Therefore, marking on metal poses its own
problems. However, there are special
markers that can make permanent or lang-
lasting and legible marks in metal.

For making durahle, weatherproof iden-
tification marks, ball cap paints are help-
ful. They ara available in colors from weld-
ing and industrial supply houses. Remsm-
ber when using these markers not 1o press
down hard. With use you will start to feal
the ball as it becomes depressed enough
for the paint to flow.

HOW TO MARK IN METAL

A scribe makes clear marks for identify-
ing vahiables and for layout work on met-
al. The small-size ones found in the handis
of some combination squares work fine.

For marking identification on personal
tools, designating machined parts or mak-
ing lineup marks on metal, an etching pen
that looks like a ball-point pen is excellent.
Eeep these pens in a safe place away from

mum care. It requires practice to get a
good mark with & stamp. Hold the stamp
perfectly vertical with the number in com-
plete contact with the surface to be
marked. Strike the stamp squarely and
fairly hard with a small ball-peen hammer.
A disadvantage of stamps is that you are
limited to the letters or numbers in your
sat.
Electric angravers are good choices for
marking identification on tools, jewelry
and appliances. If you hesitate to engrave
without a guide, see technique photos at
bottom of page.—HRonald E. Thomas

The Markal ball paint ma. ker
and waterresistant mark that
dries in 20 minutes.
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WORKSHOP
MINICOURSE

Working
with levels

Even the most basic toolkit should con-
tain a level. This simple, easy-to-use
tool is a necessity for accurately setting
or checking work in a true horizontal
plane {called level) and a true wvertical
plane (called plumb). It is also indis-
pensable for adjusting things such as
record players, pendulum clocks and
washing machines that must be level or
plumb to operate properly.

Levels come in a variety of types, as
shown in the photos here. The most
widely used are the carpenter’'s, torpe-
do and line levels.

Carpenter’s levels range in length
from 18 o 48 in. and are even longer
for specialized mason’'s levels, but the
24-in. size is probably best for overall
work. Most come with three bubble
vials: a lengthwise center vial for hori-
zontal surfaces, one end vial aligned
perpendicular to the edges for checking
plumb, and a 457 vial at the other end
for checking that angle accurately.

The torpedo level is much shorter,
usually 9 in. long., and is handy for
waorking in tight spots where a long car-
penter's level won't fit. Newer models
have three vials like the carpenter’s
levels and some have a magnetic edge
{shown at right) that will hold the tool
on steel or iron workpieces, thus free-
ing your hands to hold the project and
mark its proper positdon,

The line level is shorter still, about 3
in. long, and has two hooks on top so
the instrument can hang on a string
stretched tightly across a wide span.
It's a good reference ol when doing
grading or foundation layout and for
checking long-span masonry and car-
pentry work.

Using a level requires no special skill,
Just hold it firmly on the surface and
make sure that both the base of the lev-
el and the work surface are absolutely
free of debris. You should also get in
the habit of checking a level for accura-
cy pericdically. One way to do this is to
place the level on a surface and ob-
serve the position of the bubble. Then
flip the level end-over-end and see
if the bubble is in the same place. If it's
not. adjust the vial—if it's possible with
your model—or get a new level. M
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Aluminum line level hooks onto taut line for leveling over
long spans. it welghs under 1 oz so it will not saq the line.
Flat bottom allows for lts use as a surface level,

Short level can substitute for a longer level

it securely to longer board. Board
:M straight and have uniform width,

Use level to true up all tables and beds on
table |as shown) and along tabie's length.

. = --‘.'-;ﬁ'-if--'ﬂ
inclinometer [level and mg‘l; finder] ghves
needle readings from 0 to 90° In any quad-

rant. Tool back has angle and grade chart.
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This conference
room-entertalnment

centler Was created fiom

an unfinlshed basement in

a hillside home. Full window on

downhill side brightens the room

The Rediscovered Basement
Lowest-Cost Space Maker

Dollar for dollar, the best
way to add lots of living

space to your home is by
remodeling the basement.

BY STEVEN WILLSON
AND STEVE FAY

With the cost of building materials
and new housing going up regu-
larly, the search is on for economical
ways to increase living space.

A full basement provides extra room
at a fraction of what home additions
cost. With your imagination, and the

A long entrarnce hallway separates the
bazsement work areas and provides space
for the builder's photo gallery. The curved
wiall hides an oversized chimney

HIOTOGRAPHS BY STEVE FAY

ideas presented here, you can trans-
form your basement into a spacious
family room, a first-rate home office, or
even a phow-studio-conference room
like the one above.

We show you how to build a curved
wall that can add excitement to any
room and how to install fabric-coverad
wall panels that soften a room's
appearance while they deaden sound
transmission,. We show you how to
frame around low-hanging pipes and
then how to cover them, and the rest of
the ceiling. with drywall. We also sup-
ply plans for making some clever slid
ing light fixtures. The built-in bookcase
and cabinet wall—a major project—
will get a full how-to treatment next
month.
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This curved wall, ready for tapi
no special skills to bulld Wood
undemeath forms arc which is covered by

twio separate layers of Va-in. drywall.

ng. requires

Akhaugh the finished side of this
curved wall is concave, the same

basic construction applies to a convex
curve; just tum the plates around. To
begin, install the floor blocking and
plate as shown. From this plate, plumb
up to the floor joist to position the top of
the wall. Install enough blocking be-
tween the joists to provide nailing back-
up for the upper plate assembly. Then

cover the joist with drywall, and nail in
the upper blocking. Attach the plate so
it's plumb in both directions with the
lower one. Lay out stud positions, then
measure each stud individually to
accommodate any difference in length
caused by an uneven floor. Install the
studs plumb and attach the drywall.
Most professionals dampen the back of
the panels to aid in bending.

Test-fit bottom phywood plate to make sure
arcs allgn. Then cut plate to length and use

floor, w=ing
back from the arc line at least 5 In. at the

naills. Keep boards

Mall 2 x4 blocks to celling and install upper
plywood plate. Then measure each stud
length Indhvidually, cut each to length, and

Mark stud position on face of all panel
and nall one edge to the wall. push
In untll middle of the sheet hits remaining
studs. Maintaln pressure as you nall.

POPULAR MECHANICS = MARCH 1984

It to trace rn.lul'llng plate for wall
top. Nall plate to 24 floor blocks. toenall along arc on 12-in. centers.
= 42
LL
STORAGE RCNIM CHIMNEY ]
DARK- 1
/i FLOOR PLAN | ROOM |
A= '_\ B .l i
) L1 1 l
IJ | e ——
%
R e e e e R ——— - -—1]2¢
: SUDING  STEEL BEAM
LIGHT
: FrE FIXTURE z &
YORK- 1 1 1
SHIOF ;i ¢1 xw\ !0 i !'\(‘; ‘Q
a e | Ml
B COMFEREMCE AREA PHOTOGRAPHY AREA |

In most basements the only load-bearing member within the foundation walls is a
center beam. As long as this remains properly supported, the space can be divided any
way you choose. Note: Access to rest of house is by a stairwell in the garage.
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Hiding pipes

in framing by finding lowest
::Eu'l.rﬂm |waste line abowe] and posi-
tioning a Iwel furring strip at that point.
Draw a line across studs at top of strip.

Install framework side by suspending it

from edge of joist-mounted boards. Make
sure side is plumb, level and square to wall
before nalling all boards in place.

)

robably the most basic problem to

be faced when remodeling a base-
ment is related to its original design.
Most of these rooms were never meant
to be finished living spaces—at least
not in the builder's mind—and becausa
of this, construction practices that
would never pass muster in the rest of
the house go unchecked.

Certainly the most annoying of thesa
is the reduced headroom that results
from shorter foundation walls. This
problem is compounded by low-hang-
ing plumbing pipes, heat ducts and, in
some older homes. electrical wiring
conduit—all of which should be hidden
to give the room a finished look. Even
though many of these components
could be moved up between the joists,
that could cost thousands of dollars.
The more sensible approach is to con-
struct wood frames around these ob-
structions and then cover the framing
with drywall.

One method for constructing these
frames—called “'soffits’ in the build-
ing trades—is shown below. Plan the
work carefully, keeping in mind how
the room will look when it's done. You

have two primary goals: First, try to
keep the number of soffits to a mini-
mum, even if this means increasing
some in size to accommodate another
obstruction close by. Second, construct
a soffit level, plumb and square to the
basement partitions and foundation
walls—even if the obstruction is not
installed that way. This will give the job
a clean look that lessens the impact of
an uneven ceiling.

Once you've determined where you
want your soffits, begin constructing
tham as shown. The floor joists are your
most important points of attachment
because they will be carrying nearly all
the weight. The partitions and founda-
tion walls basically serve to stabilize
the framework and to keep it square.

Another good tip: Always try to “an-
chor” the soffit to a wall instead of
building it so it is isclated in the middle
of the room. Do this even if it requires
making the soffit longer or wider than it
has to be. Also, be sure to construct the
framework so that all inside and ouwt-
side corners have solid blocking on both
sides to receive the nails used to hang
the ceiling drywall.

Don't cover up plpes or other obstructions
that require servicing, such as the waste line
cleanout plug abowve. Instead, scribe and cut
framework so plug Is accessible,

POPULAR MECHANICS = MARCH 1984




Leave it to Crosman to match the

And it's available with Equally impressive
realism of a Python with the ‘ 4"and ¥ 6" interchangeable is our muzzle veloc-

backyard fun of an airgun. barrels—an airgun first. These ity of up to 430 fps.
Our new 357 not only looks  unique break-open barrels and And it's superaccurate, too; from

and feels like the real thing, it six-shot Speed Loaders make our 25 feet out, it can put round after

has almost the same weight and 357 the fastest, easiest-loading round into a 1" bull's-eye!

trigger pull. airgun ever. See your Crosman dealer. He

has the first airgun that could
pass for a Python. With the
“kick” of a Crosman,

Of course it’s a CO; airgun,
so it costs a lot less to buy and to
shoot. But perhaps the biggest
kick of all is how often you
can use it.

For target shooting, tin
can plinking, or just plain fun,
our 177 cal. pellet 357 gives
you true 6-shot convenience.
With authentic single-and
double-action firing.

#1 IN AMERICAN AIR POWER

980 Turk Hill Road, Fairport, NY 14450
(T16) 223-6000

Colt and Pythen am regstened trademarks of Coli Indusines Operating Comp




Irstalling wywall on a ceiling with many
different surfaces requires careful prepara-
tion. Be sure you have solid nalling behind
the perimeter of all sheets.

G]rpsum board, usually called dry-
wall in the trades, is an excellent
building material for finishing base-
ment ceilings. It's inexpensive, easy to
work with, and yields the same finished
look as the other ceilings in most
houses. Hanging it, however, is strenu-
ous work. The photo above shows a

Wall panels

A T-brace made of 1x4 and x4 stock s a

reat help when drywalling a Cut
El;ud'&hﬁu‘ngtrﬁ‘mrmh ; lift pan-
el Into place; wedge brace .

handy T-brace that helps. To use it, just
lift @ panel into place and wedge the
brace underneath. Nail the sheet to the
bottom edge of the floor joists.

Although drywall is available in vari-
ous lengths, the shortest panels, 4 ft.
wide by 8 ft. long, are the best for non-
professional use because they are the
lightest. Drywall also comes in differ-
ent thicknesses. We used the %&in.-
thick type, but =in.-thick panels will
work if you maintain 16 in. or less
between framing supports.

When hanging the panels always
keep the tapered edges on the panel
gides next to each other. These slight
depressions are designed to accommo-
date the tape and joint compound used

ese  burlap-covered, fiberboard

wall panels have one great advan-
tage over drywall panels: Once they are
installed, there's no more work to do
because their outside surface is already
finished. This factor is also the source
of their biggest drawback: They can
easily becormne soiled during the cutting
and installation process. For this rea-

adequate drywall dearance around
areas that require servidng. like the clean-
out above. When Is fimished,
make wood plate to cover E

to finish the surface later. (In the photo
t far left, the boards running across
the ceiling are cleats to support light
fixture tracks. Normally, these are not
present and the drywall spans the
entire surface unbroken.) For added
holding power, apply a bead of panel
adhesive to the framing members
before you lift a panel into place.

Any components that require servic-
ing, such as cleanout plugs and wiring
junction boxes, must remain accessible.
Don't cover these with drywall. Once
the ceiling is done, fashion wood plates
to cover the holes, then screw them into
the framing. When the taping is com-
plete, paint the ceiling flat white to
blend the many surfaces.

son, take extreme care when working
with them.

The photos here show the proper
method of cutting the panels to length.
Accurate measurements are a mmust
because it's impossible to make a satis-
factory horizontal joint if the panels
have been cut too short.

Begin installation in a room corner
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WERE LOOKING FOR
PEOPLE WHO LIKE TO WIN.

The Air Force Reserve has immediate openings for people
who can work well as part of a team. The weapons field
includes regular competitions, so a winning attitude is
iImportant.

In addition to a good paycheck, you'll earn retirement
credits and other benefits. So if you think you're enough
of a competitor to qualify, call today.

CALL: Or fill out the coupon and mail today.
1-800-257-1212 Toll Free R G tonmees

P.O. Box 3008, Warner Robins, GA 31099
Name i
Address = — =
City State _Zip
Prior Service? Yes NO e

AIR FORCE RESERVE .....

A GREAT WAY TO SERVE



and work along the wall from that
point. Be sure to make the first plumb
in the corner, even if the corner itself is
out of plumb. Do this by temporarily
placing the panel against the wall soit's
plumb in the side-to-side dimension.
Brace the panel, then lightly scribe the
edge that abuts the cormer. Cut the
scribe mark with the same method
used for cutting the panels to length.

For extra holding power, it's a good
idea to apply panel adhesive to the
studs and furring strips before the pan-
els are installed. Run a single bead over
the studs that fall entirely behind the
panels and a thin double bead on the
studs where the panels join. Keep the
adhesive from sgueezing out of the
joint between the panels. Attach the
panels with 4d finishing nails.

Sliding light

Cl
-

Slldln? fluorescent light fixture has white
liren fabric diffuser to create plenty of soft
light. To attach. brace against ceiling and
drive screws through tracks Into cleats,

sides and top to size. Then cut the
%-in.-wide ventilation groove in both
side panels. To do this, bore a ¥&in.-
dia. hole at each end of the groove, then

the cut, Do it in several passes, increas-
ing the cut depth as you go. Cut the
corner miters on the sides, then join the
sides and top with glue and screws.
Bore the entrance hole for the coiled
alectrical cord, then sand the whole

unit, prime and paint it.

SOURCE LIST

Blinds: Flaxalumn Decor, Tender Taupe,
Hunter Douglas Inc., 87 Rte, 17, May-
wood, N.J. 07607.

Chairs: Black and beige. Conran’s, 160
East 54th 5t., New York, N.Y. 10022,
Elecrronic equipmment: Radio Shack, Tandy
Corp., 300 One Tandy Center, Fort

Worth, Tex. 76102

Flooring: Nocturne reinforced winyl tile,
Kentile Floors Inc., 58 Second Awve.,
Brooklyn, N.¥Y. 11215,

Lighting in hallway: Halo Power-Trac, Halo
Lighting Div., McGraw-Edison Co.. 400
Busse Rd., Elk Grove Village, Ill. 50007.

Plastic laminate on cabinets and lightbox
coffes table: Formica No. 817 (Tidal
Sand) and Mo, 807 (Smoked Hickory),
Formica Corp.. One Cyanamid Plaza,
Wayne, N.J. 07470,

Wall panels: Burlap-covered Homosote,
Homosota Co., Box 7240, West Trenton,
NJ. 11215

Install the fluorescent fixtures as
shown, making the electrical connec-
tion between them with BX cable. Then
install the nylon cable connector and
the coiled cord. Cut the linen to size and
tack it to the sides. Stretch the matenal
tight. Cut the lattice trim around the
linen to size. Prime and paint it, then
attach with “-in. wire brads. Cut and
install the aluminum angle, then cut the
rabbet in the birch tracks. Prime and
the unit and attach the tracks. ™

SLIDING FLUORESCENT LIGHT FIXTURE

CABLE
COMNMNECTOR

TOP

34 x 48 x 48"

MAVGOD . T R1T ERCH
RABBET  CEILING

SIDE

TRIM—Ti4 x 314 LATTICE
DETAIL 1

BIRCH PL

1Bxlxlm
ALUMINLIN AMNGLE;
ATTACH VITH 314°
NO. & FH SCREWS

34 x & x 49-112"
YWooD

S8 -THICK
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THE FASTEST, EASIEST

$100,000

You’'ll Ever Make in YourLife, Yours Now

WITHOUT A PENNY OF INVESTMENT
WITHOUT LEAVING YOUR HOME

WITHIN 90 DAYS

(OR EVENING)

There are all kinds of ways 1o make money. Good golly,
Molly — il anyone knows that, | do! For the past 20+
years I've concentrated on finding, investigating, creat-
g and specifically singling out only the very finest legal
and ethical methods for carving out 2 mass of wealth in
a hurry, But believe me, in all those years never have |
expenenced anything remolely as excibing as this ong!

Recently, | came across a fairly new way o make big
bux, but after a thorough study | discarded it because it
required too much invesiment of bme, money and
personal effort. But my study did serve as inspiration to
develop yet another fantastic and unusudl wallet-
fattener — something that until now has never been
done — yel fully complies with the tough set of stan-
dards I'm noted for demanding of any potential wealth-
preducing concept

* Must be able to be started with minimum investment

® Must be possibée to start at home and not interfere
with family life.

& Must be able to be started and run initially by one
man or waman

® Must require only a few hours of spare time par week

& Must have realistic annual profit patential of $40.000
or more

Well, this one goes way beyond my usual ngorous 1esl,

Get this: Thes extra-ordinary money-maker® allows you to

® Starl at once — within 30 seconds of studying my
report

& |nvest not a single cent

= Accomplish everything without leaving your home
— heck, you can do it from your faworite easy chair
whilst eating pizza or pefting the dog [or vicey versey!)

® Have a potenfal net profit (not gross ... net!) ol
$100.000.00 by the end of 90 days — tops. And
that's cash, not theorefical or paper profits

Maturally, you're wondering what all this is — but I'm

not going to tell you here. No, it's going to cost you ten

For the past two decades Du Vall has caphured the
imagination of men and women the world over by
providing solid, unigue direction for their quest for
financial freedom. His firm = headquartered in
Michigan with international marketing offices in Hong
Kong (known as DAX International, John W. Lane.
President). in addition to producing some three dazen
publications on  money-making’self-improvement
themes, Dulall is also the creator of the popular Derek
Dax adveniure/mystery/romance semes and the
author of the political imtrigue novel, “The Big Dream™
{ published by Lyle Stuart, Inc., New York), Unlike mogt,
he has never had to resorl to outhandizsh money-back
guarantess 1o abtract only the fmest DAX-DDERS worid-
wide and no such policy is expressed or implied.
His writings have been used in numerous style and
content workshops and accredited courtes al such
institutions as California State University, UCLA,
Fordham, University of lllinois and Worcester
Polytechnic Institute.

"WORKING"” ABOUT ONE HOUR A DAY

smackers to find out Bul | will tell you what it isn't s
you'll not be off on some wild goose chase:

* No sex o off-color stulf

No chain letter, pyramid or multi-level scam

No mail order. envelope stuffing or drop-shipping
Mo writing or self-publishing how-to stuff

No lean brokerage scheme

Mo stocks, commodities, real estate, etc.

No gambling, betting or wagering

Mo arts, crafts or special skills

Mo party-plan, door-to-door or phone selling

Mo catalogs, mailing lists, posiage, efe.

Mo equipment fo buy ar rent

Mo bathering friends, relatives, etc.

Mat anything you have ever seen adverlised anywhere

WHO CAN DO IT

Anyone with even a smidgen of ambition.

WHAT IS REQUIRED

Other than my step-by-step detailed report . nothing. |
have thought long and hard about of; A persen virtually
without a shurt on their back or a potto plant petunias in
could do it. You will of course, have to put my plan into
motion — but that’s both fun and easy and lotally
accomplished from the comfort of your own home, (By
the way, no one will be coming to your home, either.}

Finally, let me make this clear. Once you have my report,
that is all you need to get going! | have nothing else to
<@/l you for this deal Your purchase of this extraordinary
report is NOT a oot in the door” to get you to buy some
extra or expensive "course” or whatever . thisisall you
need from me!

WANT PROOF?

We have over 10,000 ‘tasty testimonials’ from house-
wives, doctors, lawyers, layed-oft factory workers—all
sarts of good peaple. These excerpts sum up their feetings:

“Thanks a millon hmes you have proved | 00% accurafe m
whal youw said in your advertisement. Doing this wark is 5o eagy!
| sometimes work wiie in bed Should you come up with anather
mgerous [ng, please lof me know.

Mohidin Mohammed, Sweden

“We are so impressed . . have our 13 and 16 year aids invalved
thanks for pring our famuly new hope ™
MacClear Family, Indiana

. man in economically depressed area left $35.000 secure
jab b put this method to wark . made $1.20,000. First man 've
ever mef who really made money on idea purchased through
mail " David Roman, Editor, ROMAN REPORTE, Ohio

WHAT TO DO NOW

You've got two choices:

LR R S S B A B O B N A

1. Put this ad aside, wait 90 days or s0 and perhaps
lose your chance at $100,000

Nifty Bonus!

A few months back in our DAX MONEY-MAKER® e
CONFIDENTIAL NEWSLETTER, we reported an g
another business that can easily net $1.000 a

week for ife, I's & bit more involved and does =
require gething oul and about, but our readers o
were 50 delighted with it that I'm including it as ©
an extra free bonus when you order our new o
special DAX report, “$100.000 in 90 Days™

2. Do the only sensible thing. Send me the ten bux
and get started on weanng in that path to the
bank.

PS5 One more thing (say, this Du Vall is a windy so and
s, isn't he!). There are lots of people right now in bad
financial straits. | hope you're not one of them, but if you
are, having read this ad you now have absolutely no
excuse for be'ng broke, because as the saying poes.
“This is " This could truly be the once-and-for-all
solution to any money miseries you have, | guess you'll
have to take my word for it until you receive these
fabulous reports — but if it eases your mind any, over
1,000,000 men and women worldwide have been. aver
the years repeat buyers of my books, courses, reports,
cassetie tape programs and newsletlers. There must be
a reason

— Dean F. ¥, Du Vall

Du Yall Press Financial Publications
920 W. Grand River, Williamston, Michigan 48895

-y
For sama day DAX
processing BOX 14-AR53
mail to: WILLIAMSTON. MI 48895

Dean — this sounds fike
just what I'm looking for — N‘/
Dasany

a chance to make mega-bux
77\

without any invesimant or
having to leave the house.
The same day you receive

my arder rush me your new ’ :
DAY Special Reporf, For Personal
“$100,000 in 90 Days" Success

plus the Free Bonus Report, “§1,000 A Week
for Life.” Enclosed is ten dollars.

Tip
Optional: 1 Add $2 for endividual handling/first
class postage ®1983

-
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Be Your Own Boss
and Make

‘& $12.00 to $18.00

AN HOUR!

Find out how by calling. . .
1 (800) 845-3000

(f Ultah Call I (R00 ) 552- 8665 )
... now for your FREE
Lifetime Security Fact Kit!

you call NOW. The number is 1 [Eﬂﬂg B45-3000.
Call any time of day or night. WE PAY FOR THE

Your Free Lifetime Security Fact Kit tells you how to
make $12.00 to $18.00 an hour in your own Foley Full-
Service Saw and Tool Sharpening Business. Your FREE

Fact Kit explains how you can: CALL. Utah residents please call 1 (800) 662-B666.
= be your own BO3S!

— work full time or part time, right at home. s

= to work you enjoy and take pride in. q -

= pperale a CASH business where 906 of every
dollar you take in Is clear CASH profit.

And it is 50 easy to learn. Foley gives you all the
facts and instructions. No experience or special frain-
ing |s necessary. Foley tells you everything you need
1o know 1o be successful,

And there's plenty of business available in your area.
Yiou will be able to sharpen all types of saws, garden
and shop toals for home, farm and industry.

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.

The Fulu1 Company .

20140, Field B duﬁ.a

Kansas City, MO 64111 e

[[] YES, | want to know more! Please rush
my FREE Lifetime Security Fact Kit. No
obligation and no salesman will call,

But you've got to get the FACTS before you can get | NAME
started. So CALL NOW for your FREE Lifetime Secunty ADDRESS
Fact Kit, It's yours to keep with NO OBLIGATION and
maﬁsmm WILL CALL ON YOU. ! ey
Yol , you can mall us the coupon below to
FECEiVE your FHEI'E: Fact Kit, but you'll get it sooner if !_ETATE <o

You can lose your wallet,
But you can’t lose your
Uncle Henry.

The classic Stockman
is the perfect helper for
a thousand and one jobs. Guaran-
teed against loss for one year from date
of registration.

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

Writé for your frea Schiode Almanod 1o Schvade Cutleny Com, . Ellanville, MY, 124280500
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| 8 GARDEN AIDS

(Continwed from page 114)

Pole bean
trellis

If your garden space is limited, you can
greatly increase its production per
square foot if you train plants to grow
upward. These trellises let your pole
beans climb.

Set B-fu. cedar poles about 18 in. into
the ground and spaced approximately B
ft. apart. Provide top and bottom rail
supports with 2x4s fastened with Bd
nails, Lace strong twine horizontally
from pole to pole, spaced 6 to 8 in.
apart. If desired, secure it with fence
nails. Support the poles with tent rope
on opposite sides, Stake the rope into
the ground.

Familiar pole lima bean varieties
include Carolina and King of the Gar-
den. Favorite pole snap beans include
Blue Lake and Roman. Any of these
would do well on the trellis. ™

8 CEDAR

POLE

[APPROX,

22102 DIAL)
/' PEEL OFF
[-- BARK

SPACE POLES
o & APART

TWINE
SPACED
& TO 8™
~" APART:
SECURE
WITH
FEMCE
MAILS

| BENARS T || ROPE \’

2x4 |
AS NEEDED, o
TOP AMD %
BOTTOM
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La HOW-T0 BOOK CLUB

The Best Source for Quality, Service, and Value!

Practical Projects . . . Exciting
Ideas . . . and Time- and Money-
Saving Tools for Homeowners,
Hobbyists, and Do-It-Yourselfers!

Select 5 Books
for Only*2*

Join Now, Get a Work Apron FREE!

EXPERT
TECHNIQUES FOR
HIIME VIINED)
PRODUCTION

=il
TIHIII!

403
List §15.95 IJl't l-!i.ﬂ

ENCYULOPEDIA
OF PANTING &

_ ALLCOVERING
= A e

¥ RN TN B TETAN
PUIESETR W PROSKCTS

1430
List 51805

7 very good reasons to join
the How-To Book Club

= Big Savings. Save 20% to 75% on books sure to increase
ynur how-to know-how

No-Risk Guarantee. All books retumnable within 10 days
without obligation at Club expense

+ Club Mews Bulletins. All about current selections—mains,
alernates, extras—plus bonus oflers, Comes 13 times a year
wﬂh hundreds of upm—tm -minute titles you can pick from
- “Automatic Order." Do nothing. and the Main selection will
be shipped automatically! But . . . if you want an Allemate
selection—or no books at all—we'll follow the instructions you
give on the reply form provided with every News Bullatin
+ Bonus Books. Immediately get a Dividend Certificate with
gﬂmw book purchased and qualify for big discounts of 60% to

%

+ Extra Bonuses. Take advantage of added-value promotions,
plus special discounts
+ Exceptional Quality. All books are first-rate publisher's edi-
tions salected by our Editorial Board and filled with usaful,
up-to-the-minuie informaton
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List $17.88 List 81295 FREE Work Apron

0 1 HOW-T0 BOOK CLUB

j P.O. Box 8 Blue Ridge Summit, PA 17214

l Pleasa accapt my membership in the How-To Book Club and send the 5 volumas
circied below, plus, my FREE work apron, billing me $2 95 plus shipping and handling
. if not satisfed, | may return the books within ten days without obligation and

membership canceled. | o 3 or more books at reduced Club
"Eimﬂnﬁng’hlndﬂnn] tha naxt 12 months, and may resign any time
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by-step instructions
Don't settle for less ...

yourself way,

Send Coupon ar
Call for a FREE Catalog.

There's a representative near you!
Call Toll Free: 1-B00-228-2323
or 612-542-4300

Curtis Homes &

F1) 5424300
Custam bl on pour ol

ATTENTION LOT OWNERS:

More Home for Your Money!

Have more space, more luxury fea-
tures for less money. Complete it your- Special credit arrangementis
self. Reduce costs by 51,0005, Curtis for lot owners.

does the heavy, difficult framing, then
supplies finishing materials with step-

you can get Use our plans, your plans, or
more home the Curtis complete-

Over 45 Models
to Choose From!

Quality materials and
features.

it- best of both.
® Discounts for cash buyers.

i o e e i A IO [SAS ST ECH M TS T mm—
Send ma your FREE Homes f:i'l-i'ﬂgl
CURTISE HOMES. DEFT. PM-1
2201 Florida Ave 5o Minnaapols MN 55426
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City State 2ip _
PROAS]
O Wa oan land I
O Encios=d is 52 00 far peanedy handhng
e e . - = ——

A space age polish
that removes and
prevents pitting!
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MONEY BACK GUARANTEE!

MET-ALL aluminum polish.
Cleans, polishes, waxes and protects
in one application. Sale, last, easy
o use.

MET-ALL shines aluminum and all
other metals to a mirror-like finish
Great for home, auto, marine and
aviation use. Tested and approved
by the three largest producers of
aluminum.

MET-ALL. Removes 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) 937-3535
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The American

Clock Builder

NEW!
100 PAGE
CATALOG

$2.00 ppd.

[Aelunded with
your first order)

LOWEST
PRICES
IN THE

U.S5.A.

LARGEST SELECTION!
Do-1-Yoursell Clock Kits
Imporied Brass Movemenls

Quartz Movemenis
Music Box Movements
Finishing Supplies and Tools

Solid Walnut .
Bracket Clock "

ONLY §22*

Completa Kit includes
# Quariz Movarnant
& Sahd Oak Wood Hars
| Al Pre-Ca
® Brazs Firsah Dl
® Dinl Glass :
& Seérpenting Hands _T;
Sofid Brass Bail Handle T5IES W
Enmmml bo Nimished clecks Bhad rednil
#l $100080 mnd up!

CALL !IIJI'J.#.'I" 312-564-9600
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MAKE YOUR MARK
(Cantinued from page 118)

driver's license number with the state
abbreviation. It is easier to track you
through this number than through your
social security number.

Try to put identification on all theft-
prone items. For example, mark art and
collectibles, electronic equipment, jew-
elry, power tools, items made of pre-
cious metal, sports gear and cars. This
makes it harder for burglars to fence
stolen goods. Also, if a burglar is appre-
hended with goods that are marked, it
is easier for law enforcers to prove the
items are not his. Don't mark remov-
able parts such as bike fenders or out-
board motor propellers.

As you mark your valuables, keep an
inventory of them—one copy at home
or the office. a second copy in a safe
deposit box or other secure place.

ALL TTEMS OF VALLE ON THESE
PREMISES HAVE BEEN MARKED FOR
READY IDENTIRCATION BY
LAY ENFORCENENT AGENCIES

CRIME PREVENTION
PROGRAM

Stickers such as this one from the Clifton,
N.L, Crime Prevention Office can be placed

corgpicuoiusly to discourage burglars.

Beside each item the inventory should
include: the brand, year of purchase,
serial number and estimated value.

As further security, take photos of
your valuables. Clearly identify each
photo, telling the date it was taken and
the objects shown.

Many municipalities have a crime
prevention program which encourages
homeowners to place identification on
their valuables. Stickers indicating that
the homeowners are part of this opera-
tion-identification program are avail-
able, for use on windows and doors.
Marking valuables combined with this
type of organized effort may well deter
burglars.—P.5.

SUPPLIERS
Ball pairg marker: Markal Co., 250 North Washtenaw
Ava,, Chicago. Ill. 0612,

Ehc:rk:(:u 4015 215 St., Racine, Wis. 53406 Wel-
ler Mini-Shop Kit, The Cﬁm Group, Box T28,
Apax, N.C. 2T502; Wen Products Inc., 5810 North-
west Highway, Chicago, Il 60631,

Enching pen: Fred V. Fowier Co., 68 Rowe 50, Newton,
Mass, (2166

Lawocquer stick: Lacquoer-Stik, Lake Chemical Co., 250
North Washtenaw Ave., Chicago, [l 60612,

Lettering wheel: Dymo label makers, Essalle Peanda-
flext Corp.. Clinton Rd., Garden City, N.Y. 11530

Metal stamp: Pannier Corp., 207 Sandusky St, Pims-
burgh. Pa. 15212
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Once you've decided to
., mowwiththebest,
its only a question of how fast

you want to finish.

—

No matter what kind _— ’
you want to spend on i, there’s a dependable,
ed to do the job.

If, for example, you have a lawn of a quarter-acre or less, and time isn't really an issue,
your best bet is probably a walk-behind mower. There are several models available, including
the 21-inch self-propelled version pictured above. It comes with a dependable 4-hp engine, a
deep die-cast aluminum deck, and rear-wheel gear drive that provides excellent traction, even
on hillsides. An optional rear grass bag enables you to trim on either side.

If you have a larger lawn and ‘yDu’d rather spend less time mowing it and more time
enjoying it, you may prefer one of the five new John Deere riding mowers. Even the 8-hp R70,
the lowest-cost model, will mow a half-acre in just 30 to 45 minutes, depending on the amount
of trimming to be done. In fact, when you consider the high-quality features and solid con-
struction of the R70, you probably can't find a better rider for the money. It has a 30-inch
mower, a full-length welded steel frame, a 5-speed shift-on-the-go gear-drive transmission,
and an optional 64-bushel rear grass bag. J ‘

Or, if you own an acre or more, and mowing's become a big production, a John Deere
lawn tractor may be in order. The 116, for instance, with a 46-inch mower and 16-hp engine,
will mow an acre of lawn in about 45 minutes. All seven John Deere lawn tractors provide added
versatility with an optional front blade, snow thrower, dumpcart, lawn thatcher, and rear-mount-
ed grass bagger (for 30- or 38-inch mowers). )

So the choice is yours. From 4-hp walk-behind mowers to 16-hp lawn tractors. But re-
gardless of how long it takes to do the job, you'll be doing it with the best.

For more information or the name of the dealer nearest you, call 800-447-9126 toll free (Mlinots, call
BiK}-322-6796) or write Johm Deere, Depl, 62/58, Moline, IL 61265,

Nothing Runs Like a Deere

oy ".."
1

of lawn you have, or how W& much time
top-quality John Deere mower that’s design-



FORGING GOLD
{Cantinued from page 90)

large in view of a major component of
the East European psych-out: the drug
problem.

U.5. athletes were seriously shaken
by the steroid scandal at last July's Pan
American Games and the US5.0.C's
announcement that a full series of drug
tests would be performed on competi-
tors in the Olympic Trals. It seemed
that the advantage of the East Europe-
an athletes—whose govemnments are
believed to encourage the use of perfor-
mance-enhancing as well as strength-
building drugs—would be intensified.

""We are not in a position to condone
the use of steroids,” says Clarke. "But |
don’t hesitate to say | sympathize with
any world-class American athlete who
wants to take them just to stay even.
I'm not talking about average perform-
ers or even good ones—there have
been tests with placebos versus ste-
roids that show no appreciable differ-
ence in performance. But we don’t know
how world-class performers are affect-
ed because we haven't experimented
with them, and the other side has.”

Beating the system

Last summer, Clarke told FM the
Soviets had gquietly managed to pur-
chase every component of the urine-
testing systemn that will be set up at
UCLA to check for the more than two
dozen banned substances, from antihis-
tamines to steroids. Would the Soviets
use a replica to figure ways to beat the
systern? “Frobably,” said Clarke.
{There is no way the United States can
openly do the same thing, although ele-
ments of a “chronobiology”™ study now
being done on the training methods
and performance varations of world-
class American athletes by the Harvard
Medical School include a request, for
the first time, that athletes anonymous-
ly submit data concerning their use of
staroids.)

Dr. Irving Dardik, the chairman of
the U.5.0.C.'s Sports Medicine Council,
an advisory group, acknowledges that
most athletes perceive drugs to be
effective. He says that's an attitude that
can be countered only by offering a
more effective alternative in scientific
training and techniques.

At Colorado Springs, this “stronger
medicine’”” has taken the form of an
impressive array of analytical appara-
tus, coupled with imaginative ways of
putting it to use. Among the major com-
ponents are:

B A treadmill in the physiclogy labora-
tory that not only provides readouts of
an athlete's heart and respiratory rates,
but projects a "V0," (maximum oxy-
gen uptake), the critical measure for
any endurance event. It also tells

134

researchers whether a subject's efforts
are being fueled by stored carbohy-
drates or body fat consumption.

Last year, an aspiring marathon run-

ner was tested on this treadmill and
advised that he should change his event
to middle distances. This is an element
of “Big Brotherism'" no U.5. Olympic
Committes would have condoned in the
past—at least not openly.
B A tank for underwater weighing to
determine a subject’s percentage of
body fat. The percentage is compared
to optimums recorded for champion
athletes in specific events. It's also a
prime indicator of conditioning.

In one case, a Soviet women's gym-
nastics coach working with American
women gymnasts under an exchange
program last year told one of her
charges to lose five pounds after visual-
ly sizing her up. The girl was later test-
ed and found to have a lower percent-
age of body fat than some gymnasts the
Russian coach had found exemplary in
body build. A Colorado Springs physiol-
ogy lab volunteer said, “The girl she
picked had a large bust.”

Another athlete-volunteer at the
Center managed to reduce her percent-
age of body fat by four points—a
remarkable amount for someone al-

Your engine makes 8,000
explosions a minute.

POPULAR MECHANMNICS « MARCH 1954




ready in training—through intensive
workouts. But she found that added
performance was negligible due to
fatigue. "We've found that there is a
vary fine line between undertraining
and overtraining,” Clarke said. A lot
of coaches in this country don’t believe
in alternating light and heavy work-
outs, and they could be doing their ath-
letes more harm than good.”

W Two types of force platforms in the
Center's Biomechanics Lab section.
(One is made by Advanced Mechanical
Technology Inc., the other by Kistler
Instrumente, a Swiss firm that uses pie-
zo-electric technology. Force platforms

can determine the directional gualities
of forces applied in various athletic
movements, and therefore indicate if an
athlete can change something in his
technique to gain efficiency.

B Visual motion analysis equipment
systems. These include a Locam II
high-speed motion picture camera that
has a variable shutter and can operate
at up to 500 frames per second; Lafay-
eite Instrument photocell sensors
which beep when a light beam is bro-
ken; a Selspot system using LEDs to
provide spot coordinates in a computer-
interfaced method that calculates posi-
tion, velocity and acceleration dunng

A tune-up helps make sure
they re spllt -second right.

fr. Goodwrench
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| Training Center.

athletic movements; a Talos digitizing
tablet that uses a sonic pen or cursor to
provide digital analysis of anything on
film through the lab's Apple or Data
General computers; and several video
camera systems. The last includes a
high-speed video unit capable of 200
fields per second (as opposed to 25 for
standard TV), which gives instant
superslow-motion replay. Also, a Sony
camera can track the brightest point in
any field and give XY coordinate
data—used with Selspot LEDs—to its
own peripheral plotter.

Meanwhile, the U.5.0.C. is funding a
number of projects at similarly
equipped facilities all over the country,
such as: cycling biomechanics at Penn
State, diving techniques at the Univer-
sity of Washington, fencing at the Uni-
versity of Delaware and analysis of
“horizontal jumps” at lowa.

It's the Committee’s intention that
we're not going to be swamped in the
sports which Americans don't consider
“glamour” ewvents. In the Munich
Games in 1972, according to a compila-
tion in a recent New York Times article,
the minor sports of canoeing, cycling,
fencing, field hockey, judo, modemn
pentathlon, tearmn handball, volleyball,
weightlifting and Greco-Roman wres-
tling offered a total of 174 medals. Of
these, the United States took a single
bronze medal—in canoeing.

Equipment-oriented sports

The fact that so many of these sports
in which the United States does only
marginally well are equipment-orient-
ed is another challenge seized on by the
Biomechanics Lab at Colorado Springs.
Our cyclists’ equipment, from spokes to
helmets, will look radically different—
even though their §7,000 Raleigh bikes
won't. Our fencers will sport new
shoes—a different type on each foot.

But some critics of the new Commit-
tee insist that more effort should have
been put into the sports Americans care
about—to ensure that Carl Lewis and
Mary Decker, for instance, aren't am-
barrassed in Los Angeles, not that John
Beckman (cyclist) or Christine Penick
{jude) and others emerge briefly as
medal contenders only to fade imto the
oblivion of an unpopular sport.

The Committee obviously dosesn't
agree and thinks that by applying the
best science and technology we have,
we'll produce our best effort. “We're
not trying to be Big Brother,” says
former decathlon champion Bob Ma-
thias, director of the Colorado Springs
“We're trying to be

| competitive, but in the American way,
| without direct govemnmment control.”

Mathias, who still looks fit enough to

| back up the line for the Rams, never

touched a weight when he trained for
(Please turn to page 146)
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PRINT ALMOST ANYTHING

{Continued from page 107)

can be processed and saved on a disk,
and Fonirix will be able to take the
resulting image from that disk. Of
course, the resolution of the computer’'s
graphics is far less than that of even the
grainiest film. But if a picture is worth a
thousand words, then even these pic-
tures must be worth a few hundred.
And, in many cases, just a recognizable
image is all that's needed.

Although a program like Fontrix will
do many things, it may not be the
answer for those who wish to produce a

printed page whera there is a lot of text
and very fow graphics. This is especial-
Iy the case if the text must be justified
(aligned along the column edge), cen-
tered or armranged differently. Simply
typing at the keyboard and trying to
align everything manually would drive
even the most exacting perfectionist
nuts in a very short time.

A top-of-the-line word processing
program will, of course, take care of
just about every kind of formatting.
With one of the more powerful pro-
grams, you can both write and format
text. You can set text to various mea-
sures (the length of the line of type),

/G GREAT SPRING HARDWARE SALE

For You Who Want The Best

Two Of The Best
At Best Ever Prices

Super savings on two of the world's
mos! popular pliers. Ask for these

CHANNELLOCK

specials ot your

hardware store. Mar. 29 - Apr. 21, 1984

MNo. NTGH Long MNose Plier
* 7 Inch with Side Cutter

CHANNELLOCK, INC. = Meadville, PA 16335

CHAMNNELLOCK Pliers Are American Made

justify edges of columns, do specialized
indents—just about anything up to the
width of your screen (see Getting The
Big Ficture on page 106 to learn how to
go beyond that limitation).

But printing out text that you have
processed in various type fonts has
always been a problem. In the past, the
only way to achieve this was with a
“'daisy-wheel" printer. This printer has
a type element where the type charac-
ters are arranged on a flat, circular
wheel, with the characters themselves
making the wheel look a little like a dai-
gy. To change fonts, you stop the print-
er and change the wheel.

Howewver, this has two drawbacks,
First, a daisy-wheel printer is far more
expensive than the dot-matrix style.
Even the wheels themselves, if you get
a wide assortment, can cost more than
an entire dot-matrix printer. Second,
daisy-wheels cannot produce very large
type sizes. So, while various typefaces
are available, the sizes of these fonts
are limited.

Program makes it easy

But another ingenious program,
Fancy Fonts from SoftCraft, allows any-
one with a computer using the standard
CF/M operating system to set his word-
processed type in any number of type
styles and sizes. And it makes this pos-
sible using an inexpensive dot-matrix
printer. (In this case, the Epson brand
of printer is required due to specialized
control codes.)

Rather than typing onto the screen,
this program requires that you already
have your document prepared on disk
using a CP/M-based word processing
program. While you were preparing the
document, you would have had to
insert the specialized codes that Fancy
Fonts needs in order to do such things
as change from one type font to anoth-
er, set spacing between lines, center
and justify lines, change the measure of
a line—just about anything you might
want to do in formatting a page.

Using a special but easy-to-leam
command language, you tell the pro-
gram certain things, such as which of
the included {(or design-your-own) fonts
are to be used and when the document
iz im the disk drive. Then all else is auto-
matic. The Fancy Fonts program will
tum your word processed document
into type that looks just about profes-
gsionally set. Again, this Fancy Fonts
program fools the printer into thinking
it's really printing graphics.

At-homa print shops helped to begin
the American BRevolution. Now, the
Computar Revolution brings printing
back home again. No matter what your
printing needs, the combinations of
hardware and software should turn you
into a computerized version of Ben-
jamin Franklin. ™
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THIS AD IS FOR PEOPLE
WHOTHINK ALL
MOWERS ARE THE SAME

ELECTRIC START: Lawn work is easier thanks to
SMAPPER s electric start mawers. They even have

Maost lawn mowers have a blade, engine and four

wheels, 5o you think they re all the same. But other
mowers don't have the engineering that makes

SMAPPER Hi-Vacs' the ultimate in lawn performers
NOOTHERMOWER HAS HI-VAC: SNAPPER s

an alternator to
charge the battery
while you mow and
a hack-up recoil
starter. Just turn the

exclusive design revolutionizes lawn work. The
360" bottom edge of the mowing deck is formed

]
| key and

in a unigue shape. So when the blade with its
specially designed airlifts spins, it creates your 21
a tremendous vacuum. This vacuum- push or
ing action stands grass up fora self-pro-
"~ smooth, even cut while forcing | pelled
clippings. leaves, pine MOWETr IS
T straw and other ready to.go "
\ debris into REVOLV- !
- INGCREDIT § '
T PLAN: o
SNAFPERs @ ""'1

convenient .
credit plan makes
it & snap toown a Hi-
Vac today. So see the
yvellow pages for your
local SNAPPER .
dealer You'll be yvards
and yards ahead,

m L .

the catcher. This vacuuming sys-
tem works even in tall, damp grass g
That's quite an advantage since it
allows you to-maw in the cool of

the morning while others have to
wait for the lawn to dry.

Visii your participating SNAFPER dealer for Sensational Spring Savings
SNAPPER POWER EQUIPMENT /cDonougn, Georga 20253 » 0 ods
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%% FACTORY DIRECT PRICES =

much more to It than vou can see

Instear W iIre DG secure
froin these pictures. Your I“:.‘.rn and FROM 19 95. !_,: _:. _15. times in msz
minis don't ache in the morning oft and = v Als0 &

comfi stabi
of less pressure. You don't 1oss rmld..l:* Spare Bed for
urn as much and you generally sle t‘

3 “h and WoL veling. sunbathing, f ing ar fun! It
ver and more restiu y because ¢ A’R BEDS comes in 2 standard bs S INCluding
Dody movement. It really Is log our new “singles” size (- Ly ST i
flexible, air-cushioned comfor pr vides a betts than twin) inflating in minutes with an air r_,_n[_.-- cans

IS 5leep as opposed o Iving on a con v:_r.‘.ll.’ dal mat vacuum cleaner (adapter is incl.) Hea (
=5 of rigid me tal spr inds and ~' uffire I resistant, poly vinyl, cleans with soap and water R
GEHLI'IHE AIR COIL CONSTRUCTION  Herein lies the

color comes in Vinyl or Velveteen suede-|
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ALL ABOUT PLYWOOD

And Other Building Panels

\X/e examine the broad range of building panels
S0 you can select the right type for your needs.

BY JOSEPH TRUINI, Asst. Home And Shop Editor, AND JOHN H. INGERSOLL

Tna original plywood design of cross-laminated
wood veneers (plies) has changed little since
1905, when plywood was created in St. John, Ore. But
the plywood industry itself has grown into a large,
diversified family of speciaity building products,

FLYW OO0
ROMOF SHEATHIMNG

MEDILIM DENSITY
OVERLAY [MDO)
PLYWO0D

HARDAWCHOD-VENEER
PLYWAOOD

PLYMADOD
WALL SHEATHING

including reconstituted wood panels made from wood
chips, wafers and strands.

Here, we discuss a wide variety of building panels
and explain their uses. Because of the many panels,
it's important to select the right one for the job. In

TEMPERED
HARDBOARD

from roof and wall
to furni-
ture and cabinetry.
_. i/ : SUBFLOOR
bk PARTICLEBCARD
LINDERLAYMENT 2



TYPICAL PLYWOOD CONSTRUCTION

FACE

FIVE-PLY ™
VENEER CORE
PLYWOOD

HARDBOARD

PARTICLEBOARD
CORE

CROSSBAND

Cross lamination of veneers gives phywood s strength. Note that the grain of the crossband runs perpendicular to the adjacent plies.

addition to using the information here, contact the
manufacturers in the source list at the end of the story
for product specifications.

Plywoods

Softwood-veneer plywood is the panel most widely
used for construction and industrial applications. It's
made with an odd number of cross-laminated soft-
wood veneers such as pine, fir, spruce and hemlock.
The cross-lamination of veneers—wood grains run-
ning perpendicular to each other—gives plywood its
strength.

Plywood is graded by the quality of the veneer used
for the face and back surfaces, and by the type of
adhesive used to bond the veneers into panels. The
highest quality veneer grades are N and A. These
venears provide smooth, defect-free surfaces. The
minimum grade veneers are C and D (see veneer
grade marking chart).

During manufacture, wood veneers are bonded
together with an adhesive under a hot press.
Depending on the adhesive used, the plywood is
graded either interior or exterior. Interior-grade ply-
wood is made with moisture-resistant glue for use
indoors. Exterior plywood is manufactured with a 100
percent waterproof glue.

Certain structural plywoods (and reconstituted
panels) are categorized by the American Plywood
Assn. (APA) as performance-rated panels. Such pan-
els carry a stamp indicating the maximum center-to-
center spacing of supports, such as wall studs or floor
joists, over which the panel should be placed. For
example, a panel rated 24/16 can be used as roof or
wall sheathing over rafters or studs which are spaced
24-in. apart. The same panel can also be used for floor
decking over 16-in. o.c. joists.

Standard size for softwood-veneer plywood is 48
ft., as are most building panels. Common thicknesses
are Y, ¥, V2, % and 3 in.

Hardwood-veneer plywood is a high-quality interi-
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Here are three nomveneered, reconstituted wood paneis. The two
hardboards have smooth, hard faces. Fiberboard has a soft,
screened face, but b strong enough for wall sheathing.

or panel used typically in furniture and cabinet con-
struction, The face and back plies are made of hard-
wood veneer. The inner plies, or core, are softwood.
The most popular hardwood-veneer plywoods are
birch, ocak, lauan mahogany, walnut and ash. Stan-
dard thicknesses are the same as softwood-veneer
plywood.

Lumbercore plywood is the highest-quality panel.
Its face and back are hardwood veneers laminated to
a core of solid hardwood strips. It's used in furniture
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PLYWOOD GRADE GUIDE
Veneer Grade
Grade Face | Inner | Back Typical Uses
Marking plies
BeA A D A Intesior cabinet and furmis
Intericr ture construction. Applica-
tions whare both sides are
wisitie.
A-B A D B ::tl:m uses as A-A except
Interior the back side is some-
what lgss attractive,
AD A D D interior fumniture construc-
interior fion and paneling where

one side 15 not visible.

Cften called PTS (plugged

ment plugged and touch-sanded), Used
ag an underlayment for car-
pet, tikle and other flinished
flooring.
A-A A c A Top quality exterior panel
Extarior for siprage sheds, patio fur-
ndure and Doat iManons.
A-C A c [ Good quality exterion panel
Extarion for cabenets and shelters
when one side is nolb visi-
bie.
B-C B c c Modergiety pnced rough
Extarior work paned. Used for stor-
age ratks and pat shel-
ters.
c-D c o D Gu-mwhfwna?g:d
Plugged' jplugged| Rough exterior paned
exterior tor rool and wall sheath-
ing.
Marine B A High quality panel used for
or ar baats and fine crafted exte-
B nar shelters and cabineis

TYPICAL GRADE MARKING

‘x\\ E——

A-C GROUP h‘“m‘
1]

EXTEFIIOH"‘--‘__L___H 5
_’/ﬁg{:?u —_— ]
1 T ﬁ

1 Veneer grade of panel face. 2 Veneer grade of panel back.

3 American Plywood Assn. trademark. 4 Group number signify-
ing and stiffness of wood species used. is man-
uf: from owver 70 wood which are divided Into fhe
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and cabinet construction, mostly for desks and table-
tops. Lumbercore plywood is available in standard
and 4% 10-ft. panels. Common thicknesses are ¥z, Y
and 1 in.

Medium-density overlay (MDO) is an exterior ply-
wood veneered with an opague resin-treated fiber
overlay. The tough, supersmooth overlay surface is
highly suited for painting. MDO is generally used for
exterior signs and soffits. In addition, because of the
smooth overlay surface and the high-quality veneer
core, MDO is a popular choice for building both inte-
rior and exterior cabinets. An MDO exterior plywood
siding is also available.

High-density overlay (HDO) is an exterior plywood
manufactured with an abrasion-resistant, resin-
impregnated fiber overlay which provides an
extremely hard, smooth surface. HDO is similar to
MDO in uses, but it's tougher.

HDO is most commonly used for conerete forms.
The overlay allows HDO panels to strip from hard-
ened concrete surfaces without delaminating. It's also
an excellent panel for exterior signs, countertops and
workbenches. Both HDO and MDO plywood are avail-
able in common thicknesses: ¥, V2, % and % in.

Plyron is a trade name for plywood panels manu-
factured with a hardboard face and back. The tough
hardboard surface permits Plyron to be used as a
workbench top and for utility cabinets, doors and
underlayment. It's available in interior and exterior
grade in common thicknesses: %, % and % in.

Plywood siding is used when the natural beauty of
wood is desired. Sidings are available in a broad
range of veneer face grades and in several surface
patterns and texture combinations.

Many plywood sidings are rated as structural pan-
els and can be applied directly over studs. But check
the local building code before using plywood siding as
wall sheathing. Plywood siding comes in 'V5a, 36, Ve,
"4z and %e-in. thicknesses.

Reconstituted wood panels

Particleboard is the most widely used reconstituted
wood product. This nonveneered panel is made from
wood chips bonded with resins under heat and pres-
sure.

The two most common types of particleboard are
industrial grade and underlayment. Industrial parti-
cleboard is a high-quality, fine-finish panel used in
furniture and cabinets and as countertops under plas-
tic laminate.

Use underlayment particleboard over a subfloor
and under carpet or tile. It comes in %2, % and *4-in.
thicknesses.

Waferboard is a nonveneered structural panel
made from wood wafers, as opposed to particles or
strands. Common uses include wall and roof sheath-
ing, subflooring and underlayment. The distinctive
wafer pattern has made waferboard a popular choice
for cabinets, storage bins, paneling and craft projects.
Waferboard sheets are available in %s, Y2, % and -
in. thicknesses.

Oriented strand board (OSB) is similar to wafer-
board, with two exceptions: OSB is made from thin
wood strands instead of wide wafers, and the strands
are mechanically arranged, or oriented, in perpendic-
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ular layers. The strands are then bondad with a phe-
nolic resin.
. Use OSB in the same applications as waferboard.

But, because of the oriented strands, OSB is consid-
ered to be one of the strongest reconstituted panel
products. 0SB is available in standard 4 % 8-ft. sheets;
larger panels up to 8 X 24-ft. can be specially ordered.
Common thicknesses are Ya, ¥, Vs, Y2, "W, %8, V52
and % in.

Hardboard is a stiff, high-impact panel manufac-
tured from refined wood fibers. The fibers are inter-
locked into a mat and compressed by heavy rollers
into thin, hard sheets.

Hardboard (a well-known brand is Masonite) is
available in three basic types: service, standard and
tempered. Service hardboard is an interior panel
which is used where low-weight is important and
high strength is not necessary, such as for cabinet
backs, Select standard hardboard when high-strength
and good finishing qualities are required. Use it in
furniture and as interior paneling and door skins.

Tempered hardboard is standard hardboard in
which chemicals and heat-treating processes have
been added to improve stiffness, hardness and fin-
ishing properties. Use tempered hardboard for exteri-
or applications such as soffits, shutters and garage
door panels.

Perforated hardboard, such as Pegboard, is avail-
able with closely spaced holes punched through the
panel for accepting small hooks and brackets.

Hardboard is commonly available in s, Y& and -
in. thicknesses.

Fiberboard is a nonveneered structural panel made
of individual wood fibers molded into durable sheets.
This versatile product, also known as grayboard, is
used as carpet underlayment, sound deadening pan-
el, exterior siding, wall sheathing and as a protective
floor cover-up.

Standard fiberboard panels measure 48 ft. But
the Homasote Co. also offers fiberboard in 4% 10,
4x12 and 8X12-ft. sheets. Panel thicknesses are /4
and % in.

Composite plywood is a softwood-veneer-faced
panel with a reconstituted wood core made of either
particleboard or oriented strand board. Composite
plywood, known by the trade name Comply, is used
virtually anywhere softwood-veneer plywood is used.
Standard panel size for composite plywood is the
same as softwood-veneer plywood.

The plywood and building panels discussed here
are the products you're most likely to find at local
lumberyards and home centers. These are the most
common products for typical home construction and

SOURCE LIST—

FLYWOOD AND BUILDING PANELS
American Hardboard Assn., 887-B Wilmens Rd., Palatine, [l B00DET.
Amarican Flywood Assn., Box 11700, Tecoms, Wash. 88411,
Elmendorf Board Corp., RFD) 2, River Rd.. Claremont, N.H. 03743,
Glllﬁh-lhﬁ:l:'a‘p. l:ﬁhn:hTm&.NB Atlanta, Ga. 30303
Hardwood Plywood Manufscturers Assn., BcuZTBE 1825 Michael Faraday Dr..
Reston, Va. 22080,
Homasots Co., Box 7240, West Trenton, N.J. DBE28,
Loukslana-Pacific Corp., 1300 Southwest Fifth Ave., Portland, Ore. §7201.
Mational Particleboard Assn , 2308 Perking PL, Siker Spring, Md. 20910,
Patlatch Corp., 1 Maritime Flaza, Alcoa Building, Clay and Front Sta., San Fran-
cleco, Calif B4111; Amention: Mr. Hutching.
Wepsrhasusar Co., Box B, Tacoma, 'Wash. SB477.
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“Natural finish,” smooth surface venesr of all
heartwood or all sapwood, Free of open defects
and no more than six wood repairs allowed.
Repairs must be made parallel 1o grain and well
matched,

Solid, smooth surface with no more than 18
neatly made wood repairs set parallel to the
grain.

Solid surface with circular repair plugs and
tight knots parmitted to 1 in. diameter, Minor
splits' allowed.

Improved C venser with splits up to Ve-in wide
and knotheoles limited 1o YaX % in. Synthetic

repairs perfnitied,

Tight knots and knotholes allowed up to 1 Yein.
diametar. Synthetic repairs, defects and splits
that don't impair strength permitted.

KEnots and knotholes permitted up to 2% in.
repairs are allowed,

uninnb 2

fAdapted from American Plywood Assn. specificecions)
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top): all veneer plywood, veneser with
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NOTHING LIKE IT.
ON THE ROAD OR OFF.

The amazing ride of Delco/Bilstein gas shocks.

Now available on Chevy S-10 4x4 Pickups. Imagine.

A shock designed for outstanding performance in the rough
and uncanny smoothness on the road.

Smooth and tough. S-10's optional off-road package has new is.
gas shocks that are designed to fine-tune themselves to provide CARS AND TRUCKS
a highway ride so smooth you may forget you're driving a RS o
truck, and amazing agility and control over brutal terrain. GAMES
Revolutionary 4-wheel drive. When you team these OO
technologically advanced shocks with the revolutionary WA
Insta-Trac 4-wheel-drive system, you've got yourself one =t
tough off-roader. Chevy S-10 4x4. Lp

Grille guard shown above is available through your Chevy dealer. -

Let's get it together. .. buckle up. Sargjevo B4

D DO R B

ALZE CHEVY TOUGH IS TAKING CHARGE




PUBLIC NOTICE!

Finder's Fee Paid For
Liguidation Inventories!

W are suthodmed Bouidetors of
oomsumer products thet must be
quickly sold et drastic price mdue.
tiang reasons wuch as

Ou-zmchcliun. Last yaar's mod-
sly. Economic recessicn. Out-of.
seapon products. Benkruptoy o
offer finamcisl problems. Orders
cancallations , Plant closings, stc.
H wou know of sny company waith
wirphus mvirﬂ.mht that m: st b
qui:llh' Bguldated for cash, phone
Toll-Fres: 1-B00-3128-0608
Unhr products in pErfect opersti
condition will b considerad, Wa'
pmy you & finder's fes based on &
parcantags of tha totsl valus of the
ualaa contract. (Officers and sales
raps of mfigr. sre ineligibie for fes |

MUST LIQUIDAT

Limited Supply of MITSUBISHI

AT FAR BELOW DEALER CO

TFACTORY NEW! FACTORY PERFECT!

Pedal as far as you like for

HINTS
FROM
READERS

Page holder

Biios sngine
munts sasliy.

the exercise. Then cool off
as you "motor” home! g vy

Lightwesght
i 15—'%'; ‘c:;n‘?rl‘rh'mm
Rugged, yai PR Mdkiined

ligh s oil ponteénar,
Pl

Lavwar quickly angages of
disengages drive mechsngm

whan you want fo switch
uﬂﬂwlu-—ﬂ"‘"“ Y

Cantritugai chiich far
smooth whan
Yo wp. slow down

o idie the engine \

Enjoy the ease and con-
venience of motorized
power for assistance on
steep hills or long dis-
tance bicycle trips.

This 15 Ib. "power-
house™ cruises at 20
mph. Has a top speed of
25 mph. Travels up to
130 miles per gal-
lon. It adds new
distance, new ad-

venture, new fun " Bpring tension on | %

Y Hrigtion drive rofler

to bicycle ] e 10
riding! e

Handy comparimaent holds

" A hi i il 5 T ¥ou icdding! ™
A bicycle angine that retails for over 32897 You're kidding tizsity posnpianiowsin hehis

That's exactly what we said when we first heard of this sur-
plus inventory. Then we checked the leading mail order cata-
logs. To our surprise, an anging with LESS horsepower than
THIS one is $199.95 in the Sears ‘83 Fall & Winter catalog.
But we were STILL skepticall Until a sample srrived. It was
finely crafted. Obwiously high |:|ua.li1';‘ri AMD tha 1%: hp. angine
was a product of world-renowned MITSUBISHI.

We were thoroughly impressed! Espacially whan we saw tha
manufacturer's confidantial price list. It showed a WHOLE-
SALE price of $190.96 . to DISTRIBUTORS!

01 course, wea know you ride your bilka mainly for the exercise.
But why limit the distance you can travel by how | your leg
muscles and lung power can hold out? With this lightweight
engine, you can go across town or across the state. Pedal as
far as you like for the axercisa. When you get tired, rely on the
engine to power you up hills or cross-country. Zip along In
breazy comfort at sgeads up to 25 mph. Travel up to 40 miles
on just & stingy 1/3 gallon tankful of fuel (gas/ oil mixtura).

For mom, dad, sis and brother, here’s a nifty, thrifty angine
that attaches securely with simple tools. The rear-mounted
enging provides perfect balance. Thera's efficient transfer of
power to tha rear wheel by spring tension on the friction drive
roller. Fingertip throttle control on handlebar gives quick. sasy
control of speed. A centrifugal clutch automatically engages
&% you increase speed. automatically disengages as you slow
down and idle the engine at traffic lights.

A wonderful gift for bicyclists!
Supply is imited. Order prompily!

i ) 22

Cragdit card rambard caf ordas by phana,
24 hosirs & day. T days 8 week

tine mamienance. (4 fools
wre included. )

levar on handlebar. Cusickly spesd up.

Camearment lagarag cantied af thrattla
slow down or jusd idls Bandy

Manufacturer's
Suggested Retail

3269.95

‘88

Price subpect to change afier §0 days
GrHur voed cutssdes onginel 48 siates

C.O.M.B. Co. / Liguidsiers  Dapt, F-382-1761
146806 28th Avenus North / Minnaspalis, Minn. BE447
Send — Bike En n-al:ll at 388 esch plus 812 ssch for
lhippmg and g (Allowr 3-8 wesks for delivery.

waeks sxtr if paid by check. Minnesota resi-
dants sdd 6% siats sales thx. Sorry, no C.0.0.)

T My check or money order is snclosed.

Toll-Free: 1-800-328-0609 Chawwetomy: DMameCaed  OwISA L
I sy ahgraal, of i po answed, call -
Toll-Free: 1-800-328-5727 :::;.S:%RIHI CLEARLY o
IS by Minnesots, call: 1-800-742-5685 izl
Addr
Ciry
Stats AP

Phone (Area Codo i

Bagn hemw

1% % 1-112 = 12" LATTICE
114" NO. 3 RH SCREW (2 REOQD)) \

When you are working from plans, fol-
lowing a recipe or doing homewaork, it
isn't always convenient to hold open a
book or magazine. This holder keeps
the pages that you want right in front of
you,

Cut a small, flar piece of wood (%% x
1V%-in. lattice) about a foot long or as
needed o hold the book or magazing
Install a ¥-in. No. 3 roundhead screw
at each end

Cemer the open magazine on the
strip of wood, stretch a heavy-duty
rubber band and hook it on the two
screws, Your hands will be free 1o work
on the project.— William Slamer

Cutting carpet

SABRE 5AW ———_

BLADE GROUND. . =
0 ASERRATED 2
EDGE

To cut carpet or thick rubber with a
sabre saw, grind the saw blade to a
knife edge, but be sure not to grind
away all of the teeth. You'll fashion a
blade with a serrated edge, similar to a
bread knife. You can make a handy cut-
ting board out of a 1 %8 with a center
kerf cut to within 1 in. of both ends. Nail
a foot to each end to give blade clear-
ance —HMHarry Louden
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HE FIRST STEP
IN INSTALLING
A DUVINAGE
SPIRAL STAIR KIT:
I§E

HOT WINDSHIELD
WASHER FLUID!!

and ONLY

ND FOR OUR

REE BROCHURE. \AUL‘L:T::I?I:?; hltl.'JI:rSHDT!
$19.95

NJ Res. add
6% sales fax

I_II Amaze You!

2 -

plus $2.00 postage US
£3.00 postage Canada
(LS, Funds Fleasa)
orsend Visaor MasterCard 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

Mame and light snow while driving. Only
& tools needed to install are a knife
dores and screwdriver.
ity State '.-' O VISA O MASTER CARD -'
7ip Pronel ) ~ If your garden is less than an acre, ® Card # 4
e you needabig, expensivetillerlikeyou ' Exp. Data '
need rabbits. What you need is one e 4
small, precision machinethatcandoa ' Siorature -

: G0 - D S e D D D
variety of jobs in the garden and =

around the yard. .. quickly, easily,
neatly and economically.

- The exciting Mantis Tiller/Cultivator
is changing the way Americans
Alternatlve to garden, It weighs just 20 pounds so
Hi h_cost anyonecan useit. Itstartswith a
g fiick of the wrist. ., cuts through
I tough soils...turns on a dime. ..
I"Iﬂatable weeds in and around plants, between
narrow rows and along fence lines. ..

and runs all day on a gallon of gas! ——r
What's more, with its inexpensive i

attachments, it quickly becomes a Ay
furrower, lawn aerafor or du-llhmr:hur. TWENTY TWO SOCKETS IN ONE
apower edger, or a hedge trimmert A single socket tha {its 80% of the most com.
mon inch and metric size nuts, s an
3-Week In-Your-Garden Trial ekl wrewe: & ms‘iﬁ_ adjustable socket
. Bestof all, you can try ﬂ;aMant;‘s - that can be changed with one hand to any size,
vk reliyoudortiomaingly || A, lou¥ xSt e ot
'H.“"T it for a.full refund, including You always have the right socket in your hand
shipping! as you need it.
Mantis' tines are warranted for life o he Ultr:-Sﬂ-crkel “IrutrIE _i]!ke au:uinpaﬁ:;
against ever breaking and its engine iree-jaw chuck lor a lathe. lurn i
Al | and the L
Why pary $600, $1000 ar mone for an inflatable hasa lifatimeReplacement Agreement! | | L'-.'lg;agtm sti?; ?‘u;htfu:“:uktﬂm bolt. f:dwth: hold
boat? Sea Eagle inflatable boats last lor years, Why spend another season without I | the setting until you change it.
go almost anywhere and cost as litte as $110 the little tiller that's changing the way | The three-jaw design gives a better, more
Fishing patform, motor runabout, river raft, camp Americans garden? ST solid Eripthen the conventional 12-point socket.
baat, yacht tender and now a irue mdmm' I DI IS DS S S S mﬂt tlﬁrhhkﬁﬂem“ ﬂ':iﬂﬂrgfk on nuts and
Lakes, rivers, ponds, bays and oceans Mantis Manufscturing Co. 5 1ave been rou -off or are a non-
SeaEagios i i ol vl o youk ot g8 CounyLinenaiep g79 | Standord size I is about the same sie as

Huntingdon Valley, PA 18006 I 2% long, and over YELTbs Strong.

For your FREE 32-page color catalog writa: :
O Please send me information on the Tao your Ultra-Socket with your credit

Sea Eagie, Dept, PM438, revolutioriary Mantis Tiller/Cultivator rd, call number below or mail your check or
St James, NY 11780 | it : I e et iy ¥

ney order for just $24.95 plus $3.00 shipping

FREE 32-page color catalog! | | yame | .

Or telephone: 516-724-8900 FREE 1-800-227-2665
8:30 AM-4:30 PM. Mon.-Fri, EST I :?:'“"“ I 1 m“f: JEH'Y A FKE i gl I
e EREE™ Lo Zip N |  CARBOOK, sea ciiff, Y 11579 |
—— e —— o D Simcnine ot ooy B ]
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NOW! Getinon the
PROFITS in .

b

REPAIR! *

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

g
g r
:
g
2

Plenty of business waiting for quaiilied men.
65,000,000 Small Engines Are In Use Today!

That's the official count from the Engine Service Assn.,
and gne-million new engines are being built each month.
With fully accredited Foley-Beisaw training, you can soon
have the skills and knowledge 10 make fop MOney Ser-
vicing these engines. People will seek you out and pay
you well to service Their lawnmowers, tillers, edgers.
power rakes, garden fractors, chain saws, minibikes,
snowmobiles. generators. go-carts, painl sprayers.
snowblowers . . the fist is aimost endless

Professional Tools and pment, PLUS 4 H.P. Engina
ALL YOURS TO KEEP. . . All al Mo Extra Cost
N0 EXPERIENCE NECESSARY!
You don't need 1o be 3 'born mechanic’ of hawe amy prior
experience. You can mastar this proditatie trade right ai homea
in your sparetime. Lessons are fully ilkustrated. . 50 clear you
can't po wrong, and with owr famous leam-Dy-going method
you et praclical “hangs-on expensence. We also Show you
rmw business, what to charge, where 1o get supplies
Wil .all the inside tricks of the iade you need 10
ASEUNE SUCCESS right Trom The Start

Send for FREE Facts —Do it TODAY!

NO Obligation— NO Salesman Calls!
You risk mothing by accepling this offer to see kow
eaxily vow can learn the skifls you Reed to increase
your iicome ina kigh-profit business of your owa,

Just fill in and mail coupan below (or send posicard
with name and address) o receive full information
by return mail, —

RUSH COUPON TODAY

Roant. Fletd Duiling
. Ha

Kanzas City, Mo. 84111

§ FOLEY-BELSAW INSTITUTE
1 50431, FELD BUILDING
KANEAS CITY, MO 54111

(] ¥YES, please send me the FREE bookiet that

B i cetalis about staming my own bustess in Smail
§ Enging Repair. | understand there is No Obligation and
lmmmmmmm

1 NAME
ADDRESS.____
Loy |

1
L STATE

- - - '-E:- - - -

|46

FORGING GOLD
(Continued from page 135)

the 1948 Games. "It was supposed to
make you muscle-bound,” he recalls.
“Today, we know how to apply
strength training. We've come a long
way and we have a long way to go.”
Like other members of the U.S.0.C.
hierarchy, Mathias has to keep himself
visible in a fund-raising capacity. The
Colorado Springs facility’s current op-
erations are underwritten by a $3 mil-
lion grant from the Miller Brewing Co.
But the dollars necessary to continue
the Olympic effort on the expensive
frontiers of science and technology will
depend on the results of the Los Ange-
les Games. And the Games may
depend as much on whether we can
win the psych-out war as on the axact
percentage of body fat that full-figured
fernale gymnasts should carry. P

VIDEO-GAME CABINET
{Continued from page 110}

cleats (F). Join the parts with carpen-
ter's glue, clamping the cabinet until
the glue sets. Check that the cabinet is
Suare.

Bagin work on the drawers by cut-
ting the drawer fronts (G). Remember
to allow space for the trim, top and side
edges. Bevel the top edge of the bottom
drawer front 30°.

Cut trim H and trim M. Before apply-
ing the trim, plane as needed and sand
with BO-grit abrasive paper. Dust and
wipe with a tack cloth after all sanding
procedures. Apply the trim as needed
with carpenter's glue. Clamp the unit.
The glue will be dry in about three
hours.

Cut the remaining drawer parts: the
sides (I, J), bottoms (K), backs (L) and
top-drawer divider (Q). In the drawer
fronts, cut dadoes for the sides and
grooves for the bottoms. The sides are
set in %is in. to accomnmodate the slides.
Rabbet the sides to accept the drawer
front. Also, cut grooves for tha bottoms
and dadoes for the backs. Rabbet the
back to accept the side. Test fit the
drawers, then assemble with glue,
checking for square. Clamp until the
glue is dry.

Cut & slot in the back for wires. Rout
finger grips in the drawer fronts. Then
sand all surfaces with 120-grit abrasive
paper. Install the divider (Q), then
install the drawer slides (N). Finish
with boiled linseed oil before installing
the castars (O).

Wipe on two coats of boiled linsead
oil, one coat per day. Leave each coat on
a maximum of two hours before wiping
it off. Finally, apply butcher’'s wax and
buff immediately. ™

v o NG & MR CEATE
3 e YN 1Ry
A Thie

THE LESS YOU USE
YOUR CAR . . ...

THE MORE YOUR
ENGINE NEEDS RISLONE!

Engines used for stop and go trips, or
run for less than half an hour at a time,
form crankcose sludge! Sludge plugs oil
filtors and oil passages. |t can block the
oil pump screen so that warking parfs
may starve for oill

RISLOME cleans up on sludge. Dissolves
it. Keaps it from fouling up your engine's
lubrication system. And that's gnua. A
clean engine starts easier, runs better,
lasts longer and gives you more gaseline
mileage.

Sa, if you run your car loss today, take
better care of it with RISLOME. RISLOME
has boan used for over 50 years by mil-
lions of moterists in big cars, small cars,
formign cars, trucks, boats and diesels too.
Use it with avery oil change.

et RISLONE at your lecal aute mer-
chandise store. |+ comes in a big gquart
yellow, red and black can . . . . enough

product o keap your engine clean and
efficient.

FREE: 32 page LUBE TIPS
Booklst. Informatian, ideas
and discussion about lu-
brication, problems and
performance. Send self-
addressed stamped esnve-
lope 4% x 614 or larger.

THE SHALER CO.

Waupun, Wisconsin 53963

In Canada: Warren Pac ng Co. Ltd.
Scarborough, Ontario
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\Nhat’s New at

AMERICAN SURPLUS TRADING?

o

of the

"The Source
# electro-mechanical components

for the hobbyist.

e warehouse 60,000 A. B. C. -y D.

iterns at American 3
Surplus Trading —expen- : 47
sive, often hard-to-find 0GR
components for sale SPEED CONTROL CENTRIFUGAL
at a fraction of their TAENTIAL BLOWER 0-100% ac : BLOWER
original cost! 150 CFM Al metal, low profile, 115V, W&L‘%‘ﬁﬁ" ::;:' lum ngm o

You'll find every part DUAL BLOWER BOHZ 10" Lx 4" Hx . Panel mount, 2* & variaty ol usas, 115V,

you need—aither brand
new, or removed from

equipment (RFE) in excel-

53%H x T"W x Bil*

deep. Air Outlets: 2" dia

Mir; Universal # JANCOBT
§18.95 NEW

4" W. Blowar Whael: 57"
L= 2%~ dia
Lau Model T-2-36.

$9.95 NEW

o 1" W Te® O wire
leads, 120V, 6G0HZ, 1. H-amp
Teccor Model MSC-21

$3.50 ME'H

BOHz. 3,000 APM, Front

Flange Mount, 41"

squarna. Fasco Type T21.
$9.95 AFE

lent condition. But quanti-
ties are limited. Order
from this ad, or visit our
retail showroom and find
axactly what you need
from the thousands of
items on display. Open
Mon,.-Sat., 8-5.

THERE'S NO RISK.

115 CFM

MUFFIN® FAN

Mounis for intake or
exhaus!. Metal frama with

AIR COMPRESSOR/
VACUUM PUMP

ideal Tor labfshop
applicatons and multiple
aquariums. 10PSIG 2

HIGH

VOLTAGE
TRAMNSFORMER
Applications includa necn
sign, il burner, Jacobs
Imcicer. 7300 VA & 5 ma.
High voltege culpul. Single
Errminal winne sade

grounded 1o case. Fuﬂy
encioasd motal case, Inpul

60 RPM

GEARHEAD MOTOR
Revarsibile; 60 in-io ongue
h2 HP wicapaciior. 6° L x

5 high-impact plasiic CFM: inket & outlet 'w” 115 VAL, Base moun 3" Drshall 3” Lw oia®
With our full 20 day warranly. NSV, B0 He, 4" NPT; 20" vacuum; 37" A H = 5 "W x 670 Dia. 118V 60 hz 1.3 amps
any purchass can be returned for dia = B°L. Mir: Gasi Mir: Wehatar #44324 Molon EMS or aquiv.
any reason for full credit or refund, £29.95 RFE £5.95 RFE $9.95 NEW
" e |
s HP MOTOR 3* swivel hard rubber 140 RPM MOTOR &
1825 RPM; confinuous duly, cap wheels; all-ball bearng; CLUTCH ASSEMBLY
ind motoe. 115V, 60 Hz, 3.4 smps 2 witoggie brakes: plaie 15 in-1b torque, rev., 115V =
487 frame. 5'%° Dx TR LxB" H; mounting. BOHz "\'J'Eﬂ-'i"t'c ¢|:u‘|i:l'l :
shalt "a" D= 1" L. . §9.95/set NEW Load and motor run fravely
G.E. SHCP3SKG untll coupled by chiash. 24- COPY LENS
$24.95 AFE Algg, tooth, " pitch HJ"ﬂGHI COPY LENS w/MOUNT w/REMOVABLE MOUNT
2'%" Hard Rubber im. QA Adjustable F Stops 104" jocal length. FIS.6.
wheals, 2 Fixsd, WLk d"Wud H. Clmr.h B focal h, 5451018 8x8" coverage. Dual
] 2 Ball Baari outpul shaft: s"L x 'a* chick siops. Adjustable iris threaded rings for sandwich
" e Swival wit hrakes dia. Shatt: V"L = %ia” BxB° coverage, 2': putsida  mounting. 3" oulside
f Screw Stem w/hardwara dia. o move lens S inoor oul. dia, x 3°
g K-2... 56/ sat NEW £19.95 AFE M-1... $4.95 AFE M-2 $3.95 RFE
PUMPS—COMPRESSORS —BLOWERS—MOTORS—POTENTIOMETERS —COUNTERS
OPTICAL TIMERS —RELAYS—VOLTAGE REGULATORS—POWER SUPPLIES
HOLOGRAPH
Originally used as a suparmarket 0. P = Q g 0 R
price scanned, his unusual device J v " e
containg & warisly of optical elemants .o
that can be utilized lor many ]
purpases. Includes 3 front surtace mﬂ L mlgﬂﬂ .
minnors of varyeng Sizes, 2-way mirror 12VNICAD . MOTOR Y HP
5" w 8", and a high power a) BV, 10 amps BATTERY - D 12 Waits. 0-200
magnitying glass 6% in diameter by 12V, 2.5 empa PACK PPS. 7.5 stepping anghe. Tool and appliance duty;
Alse contains a ball bearing, rolating Aschal ble; color coded M Ideal for precision 115V, BOHz, 2.3 amp, 2'%"
coaxial element with a 16-sagment leads. 10 0 calls in ?3{: |Ic.llu caﬂsnn paly case; posilianing, used Ox 3'%" L; shall 3he" Dx
meflacior coupled 1o an B segment E.Pﬁn.“-ﬂ CWa 1% Dx2'%" H. n XY plotlers, Computer 1" L
rafector—similar 1o a disco ball— A GATES OR GE G.E. Model 123233 printars, elc. Morthisnd Model 72110,
m;]da can ba malor diven, Shown B} 51" W 3’;‘ D=3 H $5.95 RFE £9.95 NEW
Wil Cover re - 0-1... 9.95 NEW
$29.50 AFE by 446" Wx 2% Dwx 29" H.

0-2... $6.85NEW

Moonachss, NJ 07074

i

1 AMERICAN SUAPLUS TRADING, 62 JOSEPH STREET, MOOMNACHIE, M.J. 07074 MINIMLUM
! YES! Piease sand me the followng items: My check of money order & enciased ORDER
: AB,C Charge my credit cand .
: ale. ﬁ"‘m Description Price Total Visa Master Card PhA-24
] Cavd Na
1

Originally designed lor use in Atari 1 - Exp D

coin-operaled games. Conlains J- 1 — Segralue

gun color tube, focus and brightness |

controls. Aequires axiarnal K.Y H Aen Code Humbsee

inputs, 25-0-25V transiormad for ¥ —

power. err::'d“l:rad for escilloscopes. Total

mudﬁ:d with usa of e FREE wm = i UPG ""ihn::;*“;r . o

exiernal hosizonial and ml‘lﬂn'"-"m - e phus I1LI|IEII- City

vertical oscillalors 1o & rastor glectro- sent with el Aoy e o

scan display of TV monitor devices A TOT:

for compautar use. (IBM guery order. ORDER TOTAL All inguiries and fres cataiog requasts cal 201-639-2710

compatible) ¢1o0 0ONEW — 3 Forall phone orders, call TOLL-FREE 800-228-2028 ext, 825, in Nebraska, 800-642-8300 ext. 825.
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FORD

Racing
Through

History

Henry's legacy: 82 years of noisy enthusiasm.

Hemry Ford Musewm, The Edson rstiude

1902 Ford's 999 racer was named after a locomotive that went 112 mph in 1893,
1985 Flames beich from Ford's latest world-beater, the high-tech Mustang GTP.

BY MICHAEL LAMM
AND WADE HOYT

1__.: _.

enry Ford realized
early in the game
that it took two kinds of
machines to make an
auto company. One was
the product itself—the
car. The second, per-
haps more important,
had to be the wehicle of
publicity. Without pub-
licity, even a good car-
maker would wither
and die. Ford learned
that the hard way while
trying to launch two au-
tomaking ventures be-
fore his third suc-
ceaded. Not only did he recognize the
importance of getting known, but he
knew by 1801 how he'd go about it:
racing.

Although Ford had never raced a car
in his life, he decided to race against
the toughest competitor he could find:
Alexander Winton. Winton was the AL
Foyt of his day. He had won more major
races and set more speed records than
any American then living.

Ford beat Winton, became the in-
stant hero he'd planned to become, and

got so caught up with
the success that, first
thing next summer, ha
began building two race
cars—iwins.

Thase two leviathans
turmed out to ba 1,155-
cu-in., 80-hp fire-
breathers—wooden-
framed, with no rear
suspensions, U-joints,
differentials, bodies or
hoods. Henry dubbed
them "The Arrow" and
998, Ford's partner
knew a bicycle racer
named Bernd Eli Old-
field, a daredevil who'd never droven a
car before but figured it might be fun.

Omn Oct. 25, 1902, after a little coach-
ing from Ford, Barney Oldfield
strapped on his goggles, took a firm
grip on 999's handlebar and won his
first automobile race: the five-mile
Manufacturers” Challenge Cup at
Grosse Pointe, Mich. Oldfield went on
to become one of the best-known racers
in America.

In January 1904, Ford drove The
{Flaase tum o page 150)

Photos by Vic Huber

148

190%: There were many private Model T

racers. This rare f entry won the New
York-Seattle race, then was disqualified.

1962: Texan Carroll Shelby's Cobra road-

sters had body and chassis built in England
and 289- or 427-cu.-in. Ford VEs.
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19231 Koukol Spedal had Model T block,
overhead cam and Winfield carbs. It raced
on dirt and board tracks and at Indy.

1964 Special Cobra Daytona coupes with

289 engines challenged Ferrari for the
World GT Championship in the mid-'60s.

POPULAR MECHAMNICS =

1935 One of eight Miller-Ford fromt-drive

Indy cars. Exhaust pipes passed too close to
the steering box and boiled the lubricant.

1967 Hulking 427 coupe was driven 3,250
miles in 24 hours by A.J. Foyt and Dan Gur-
ney to win LeMans one of four times.

1954: Lincoln Capri built by Bill Stroppe
whas driven to victory In 1,900-mile Carrera
Pan America-Mexico by Ray Crawford.

1968: Lotus-Ford 498 used by Graham Hill
and Pete Lovely Is one of many powered by
the mast successful racing engine ever.



FORD RACING
{Continued from page 148)

Arrow over a three-mile stretch of fro-
zan lake sprinkled with cinders. During
the run, Henry's riding mechanic, Spi-
der Huff, clung to one frame rail along-
side the engine. When the bouncing
and shaking got so bad that Henry
could no longer hold open the throttle,
Spider did it for him, right at the carbu-
retor. The car leaped and bounded over
the ice. Ford and Huff managed to hang
on and covered a mile in 39.4 seconds,
or 91.4 mph. That world land speed
record for automobiles was the first set
by an American car or driver.

It wasn't until 1909, the first full year
of Model T production, that Henry Ford
re-entered competition, this time in a
combined speed and endurance contest
from New York to Seattle.

In all, 14 auto manufacturers entered
this highly publicized event, but only
five actually made the race, which
became a comedy of errors as drivers
got lost, did things against the rules or
simply dropped out exhausted. Both
Model Ts managed to finish, one taking
22 days to win the race and the other
coming in third behind a Shawmut.

Five months later, the race judges
learned that the winning Ford had
cheated—its mechanic had changed

engines illegally. Ford was disqualified,
and the judges declared the second-
place Shawmut the winner. By then,
though, the entire world had celebrated
the winning Ford.

As the Model T came down in price
and went up in popularity, a speed cult
grew up around it. So did an aftermar-
ket high-performance industry. Ford
had nothing to do with this movement,
but the firm benefited tremendously.

T-era hot rodders developed amaz-
ingly sophisticated eguipment, like
pent-roof dohc heads with four valves
per cylinder, domed alloy racing pis-
tons, radical cams, multiple carbure-
tion, five-main counterweighted crank-
shafts, pressure lubrication, oil coolers,
plus all sorts of gearbox, frame, wheel,
tire and suspension mods. Except for
all-out racing cars, Ford had no real
competition from any other American
automaker in the field of speed.

The Model T's victories and records
grew. Hottest Fords of the T era were
the sleek competition Frontys, engi-
neered and often prepared by, of all
people, Louis and Arthur Chevrolet!

The Ford V8, which stayed basically
unchanged from 1932 through 1948,
remained the engine of choice for hot
rodders until the ohv Chevrolet V&
arrived in 1955. Stock Ford VBs could
outrun all but the most expensive heav-

ies of the early Depression—every-
thing but V12 Pierces and Packards,
V18 Cadillacs, Stutz Super Bearcats
and supercharged Duesenbergs. The
well-publicized Elgin Road Races of
1934 were dominated by Ford V8s, as
were stock-car events, hillclimbs, ral-
lies and beach runs.

The Ford Motor Co. didn't get back
into formal competition until the 1935
Indy 500, when Preston Tucker talked
Edsel Ford into fielding 10 Ford V8-
powered fwd race cars designed and
built by Harry Miller. Miller cars and
engines had won six Indy 500s, includ-
ing those of the past three years, so it
seemed a safe bet that Miller could
make a Ford win the 1935 race.

Beautiful as they were, time didn't
permit proper testing and development
of the eight Indy Fords that were finally
built. Only four managed to qualify,
and they all dropped out within 145
laps due to steering problems.

The years before and after WWII
were filled with the frenzied perfor-
mance activity of hot rodders who
couldn't and wouldn't leave the Ford
VB alone. One was Zora Arkus Duntov,
who went on to design the Corvette.
The hot rod kept Ford's mechanical and
performance reputation alive long after
the eldar Ford had put the company’s

(Please turmn to page 152)

HOW MUCH CAN A SALES CLERK
KNOWABOUT HARDWARE
WHEN HE ALSO SELLS RECORDS?

every day.

what

When you shop at a Sen

help from people who work with hardware

store, you get

Our sales clerks may not know Country
& Western from Rhythm & Blues. Or Tony
Orlando from Toni Tennille.
But they know hardware very well.
Our pf{:-gle can save you time finding what
you want, An
u might need.
o next time you need
hardware, come to Sentry.
Where fast, helpful
service isn 't just a
song and dance.

save you trouble by suggesting

Y

Where hardware im:t a sideline.

Check the Yellow Pages wadier Hardware fur the Sentry store ncarest you. Semry Mardware Corporaties, Cleveland Ohin 44113 Merchandisg dbown im this advertaement i gvailably from participacmg deslers
onhy Oiffer expirey March 31 1954 AD Soniry deslen own ther ows stores. They select ther merchandse and scr their own prices. There may be sanatons in prodiscty, svailable quanstitics and prices in indwidual woees

-

—
Heavy Duty Tacker
(T50) $12.99

"% 16" Leverlock™®
Tape Rule
(30-516W) §5.88

150

NI
= )T
g_.-'l-

Circular Saw w/Free
Electric Staple Gun
(73092) (9700) $56.88

Soldering Iron
(5P23) 5599

| VERMOMNT
WA, AMERICAM

" Variahle Speed/ 74" Carbide Tip
Reversible Drill Saw Blade
(457) $3188 (M73714) $3.99
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LIOUIDATION BUREAL., INC. 3602 N. 35th AVE., PHOENIX, AZ 85017

MUST LIQUIDATE

* .

REMAINING INVENTORY

at far below dealer

5 H.P. COMPRESSOR AT A LIQUIDATION PRICE!

IMPACT WRENCHES, AIR HAMMIERS, DRILLS, TIRE CHANGERS
or aimast any lzbor saving peeumate 1oal! Priced BELOW
DEALER COST and o1 & sadngs of up o $600.08, e is truly &
rare bargain Be sure and call or mail your order right away.

NOW YOU CAN BUY THE COUNTRY'S BEST SELLING

This HEMWVY DUTY workhorse of 2 compressor 15 perfect for runming
PAINT SPRAY GUMS. GREASE GUNS, POLISHERS, STAPLERS, SANDERS

cost!

& M.P. MOTOR
HOSED
CERTIFIED
STEEL TANK

Perfect for:

* HOME WORKSHOPS
« FAAM or RANCH

MADE BY
Fampus

TWIN CYLINDER

COMPRESSOR

PRESSLURE
SWITCH

= ASME SAFETY
VALVE

rJ- ‘\%mmu

MODEL VT-5587

HEAVY
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YOU DON'T NEED CASTRO’S
PERMISSION TO SMOKE CUBAN-

SEED HANDMADE CIGARS!

HANDMADES FOR THE MAN WHO THOUGHT HE COULDN'T AFFORD THEM!

I send rhem o you from Tamgss, the fine cigar capital of the world
Sample the ciygars in my new Master Maker's Sampler and enjoy a
wonderful new smoking sensation. 1'll include 8 generous
wmpling of Honduras handmades phs 3 nice selection of
vintaﬂe-lr.a!' |;mg-:|'1l|¢r aned cut filler cigars, all perfecr!-r
blended for mildness and Aavar

Thess ul]'u:rl'! serakes Flid made with #.:l:per!l'f lalendemd
Cuban-seed-leaf robaccos grown and cured the old Cuban way : e
i Hondurs from seed smuggled our of Cuba. Theyre mild, flavor- & _::"'qlig_
firl and extremely satisfying to the cigar smoker whao's looking for some- ﬁ"'—g'.'l"._\;-:
thving new, something bener, somerhing exceprionally tasey. Experts can’s rell them &
from Havana, You won't be able o, either, when you ey them, Maral, Maduro and = 50 0

~ " : o
Candela wappers. If you're ready for a laxunously enjoyable smoking experience iy them mow.

MY OFFER TO
CIGAR LOVERS

I'll send ;‘n—u posipaid a selec-
tion of 42 tactory-tresh cigars

CO !

-

5401 Hengar Ct., Dept. 5188, Box 30303, Tempa, FL 33630 ]

DK, TOM! Shap i thi Masier Makers Sampser unded your money-Dack 1

gquarantes for only $10.90

[ Chack for $10.90 enciosed (Fla. residents add 5% sales ax.) i

[} Charge $10.90 o my CIVISA T Amuican Express I
|
|
|
[
1

—a special selection al Hon-
duras handmades, vinlage-
leal long-filler and cul filler
smokes, H these cigars arent

[ MasterCard ] Diners Club
all you expecied, refurn the
unsmoked ones by Uniled
Parcel or Parcel Post within
30 days and I'll refund your
maney. No questions asked
Your delivered cost s anly
$10.90 for 42 lfactory-fresh, i
Cuban-seed-ieal cigars. L ity state Eip

orfercooomus.ony TOLL-FREE 1-800-237-2559

CREDIT CARD USERS
sPEED DELIVERY BY cCALLNG TN FLORI CALL: B00-282-0646

Crodit Gard Ho. [Prind all digits) EAF DATE

streel

COMPACT CARL HEALD HAULERS SQUEEZE

THROUGH TIGHT SPOTS WITH EASE!

3 or 4 WHEELS
FOR WORK OR FUN!

11 or 16 H.P. available
in all models.

SPEND LESS NOW
ON EASY-TO-BUILD KIT.

Hauler Mark 4 Modal HH-411 shown with
optional cab, lights, emergency ambar liasher,
windsiuald washer and wipay

Optional bolt-on stesl cab with vinyl canvas
doors protect driver and rider foul
wasther, Optionsl windzhiald wipar and
washear for clear view.

Hauler Mark 4
Model HH-416
shown with oplional
lights and knob tires

p & down hills, across rough
terrain and around sharp cor-
nars, hauler keaps a steady

courss. Forward, reverse and Hauler Mark 3,

automatic lorqua convertar. a -2 Modal HH-311
Totes over BOO Ibs. Rear hy- shown with
draulic disc brake gives a sure nﬁdhc;na!;rghw
stop svery time. and knob lires

Choics of angina

Other oplions avallable,
For more information, write or call today for
FREE COLOR BROCHURE:
1-800-253-1030;
in Michigan call 616/8458-3400.

CARL HEALD, INC. oept. nsx

P.0O. Box 1148, Benton Harbor, Ml 48022

avaliable in sll modsis. 11

ration. Speeds up 10 20 mph:

vibration. Spaeds up to 20 mph.

18 H.P., cpposad twin cylinder

Briggs & Stratton for more luﬂ'lnns
pOwar, vibration and greater

end torque. Speeds up 1o 25 mph.

152

FORD RACING
{Continued from page 150)

engineering program on hold.

By 1952, the company was riding a
crest of new-found solvency under
Henry Ford II, the grandson of the
founder, who decided to get Ford back
into racing.

Two California speed merchants,
Clay Smith and Bill Stroppe, talked Lin-
coln-Mercury into letting them prepare
several Lincolns for the Pan American
road races. Stroppe’s garage in Long
Beach rebuilt each car to withstand the
unpredictable 1,908-mile dash up the
Mexican republic along the then-new
Pan American highway. Lincolns won
1-2-3-4 in 1952 and 53, then 1-2 in
1854 in the stock-car category.

The late 1950s saw Fords and Mer-
curys thriving in NHRA and NASCAR
competition. In the 1860s, Ford
launched its Total Performance pro-
gram, an ambitious campaign to domi-
nate every major form of auto racing.
By the end of the decade, Ford-pow-

heads—designed by Zora Arkus Duntov.

ered cars had been victorious from the
high-banked NASCAR ovals to the Indi-
anapolis Motor Speedway and from
Formula One grand prix racing to the
24 hours of LeMans.

Perhaps the best-remembered facet
of Total Performance was Carroll Shel-
by and his Cobra sports cars: Anglo-
American hot rods powered by 289-cu.-
in. Fairlane V8s. The old-fashioned
roadsters quickly dominated American
road racing and snatched the Interna-
tional GT Championship from Ferrariin
1965, To compete on the long, fast
European racetracks, Shelby con-
structed six asrodynamic Cobra Day-
tona coupes.

To win LeMans, Englishman Eric
Broadley helped Ford design a neat,
mid-engined coupe called the GT-40,
which also used modified Fairlane VBs.
After an unsuccessful attempt on the
24-Hour race in 1964, a bigger version
was built to hold the 427-cu.-in. NAS-
CAR VB. These cars won LeMans in
1866 and ‘67. Then the big engines
were banned, but GT-40s with 302-cu.-

| in. engines won in "68 and '69. Ford of
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England bankrolled the construction of
a three-liter (183-cu.-in.) V8 for F1
Grand Prix racing in 1967. This Cos-
worth-Ford won the first race it entered
(the '67 Dutch GP, in Jim Clark’s
Lotus). It went on to win 1556 GPs,
which is still a record. By the time it
was no longer competitive—which was
only last year-—turbocharged versions
of the Cosworth-Ford had won the Indy
500 six years in a row, making this one
of the most successful engines in the
history of auto racing.

Ford's second official visit to India-
napolis was in '63. By '65, the inevita-
ble happened: Jim Clark won Indy in a
Lotus-Ford, ending the long reign of the
four-cylinder Offenhauser engines.
Ford's special four-cam VBs dominated
the Brickyard for six of the next seven
years, then were eclipsed by turbo-
charged Offies before the Cosworth
turbos took over.

Four-cam Ford VBs won the Indy 500 In

1965-"67 and again [turbocharged) in 1969-
‘71. Power ranged from 425 to 725 hp.

Dwuring the '60s, Ford 427 V8s (some
rare overhead-cam “shotgun” engines)
made an impressive showing in drag
racers and NASCAR stockers.

Growing concern with pollution con-
trol, safety legislation and fuel economy
kept Ford engineers away from racing
for a good part of the "70s. Those con-
cemns still exist, but just to keep its

hand in, Ford unleashed a radical Mus- | &

tang GTF on American road racing last
year. In a class dominated by mid-
engined Chevy VB specials and turbo-
charged Porsches, the GTF looks odd.
Its front-mounted, four-cylinder engine
displaces only 1.7 liters, bat it"s turbo-
charged to produce a staggering 590

hp. The GTP won its first race last year, |

LUBIT-8
THE SUPER OIL WITH TEFLON'

THE WORLD’S
SLIPPERIEST LUBRICANT
IN A PEN-OILER FOR $2.99.
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With its needle tip applicator super slippery Lubit-8 is the ideal
lubricant for power i'aof;, bicycles,fishing reels, automobiles and
hundreds of other items.

Special patented* process permanently disperses micro-
miniature particles ot Teflon® and Fluon® in Lubit-8.

SU{)Er slippery Lubit-8 surface resists dust, does not coagulate,
and leaves no oily residue.

Can be used just about anywhere since Lubit-8 is unaffected
by temperature extremes (— 60°F to + 5W‘“l?.

Penetrating action frees “frozen” nuts, bolts, locks, and
bearings. And the pen-oiler is refillable!

PENETRATES. LUBRICATES. CLEANS. POLISHES.
AND PRESERVES. A LITTLE GOES A LONG WAY!

U3 Pot. Mos. 1,9R1L458 & 41T A%,
LLIEIT8 b5 rwg. THA of Fluoromics, bee.
TEFLOM nreg. TH of Duloat.

== FLUCN s reg. T of 101 Ameriom.

and remains a serious challenger in "84 | |

with a new 2.2-liter turbo engine,

50, the neit time someone asks you
about the greatest names in racing,
before you blurt out Ferrari or Offen-
hauser {or even Chrysler or Chevy),
don't forget Ford. It's been doing it long-
er and better than anyone alsa. ™
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Test both RCA-style phono plugs and F-type connectors. They're found on mast popular audio/video cables.

Build PM'’s Audio/Video CableTester

\When your stereo or TV center begins to act funny, the connecting cables
may be causing the problem. Here’s a quick and useful project.

BY LARRY KLEIN

emember the last time you spent an hour trying

to track down the shielded cable that was caus-

ing the intermittent hum or signal loss? The only sure

way to test for an intermittent cable is to plug it in, put

a signal through it and try to provoke the problem. A

standard ohmmeter won't be very helpful unless the
cable is permanently shorted or open-circuited.

Let PM's Audio/Video Cable Tester come to the res-
cue. It tests cables in the same way they are used:
plugged in and with voltage going through them.
PM's battery-powered, inexpensive and easy-to-build
cable tester will make a welcome addition to any elec-
tronics toolbox or test bench.

The parts layout is not critical, and the tester can be
built into any box. However, you should use a plastic
case, since the normally grounded sections of the six
test jacks do not all connect to a common ground. If
you use a metal box, insulate jacks J2 and J5 and the

154

fuse-test terminal connecting to the center conductor
of J1. If you do want to use the chassis box as a com-
mon ground, the negative terminal of Bl and the
associated wiring connect to it. The Y4-inch spacing
between the fuse-test screw heads will accommodate
both type 3AG and the smaller glass fuses.

Unlike the phono jacks (J1, J2, J3), the F-connector
jacks (J4, J5, J6) do not come with grounding lugs, so
before tightening, a loop of thin, bare wire must be
placed under each mounting nut to serve as a solder-
ing point. Each pair of phono and F-connecting jacks
is wired parallel. Proper polarity must be observed in
wiring the LEDs: the positive (anode) leads of all
three LEDs are connected together and led through
resistor R1 to the positive terminal of battery B1.

An optional continuity test probe can be made up of
an 18-inch phono cable with a defective plug. The

{Flease tumn to page 156)
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Tufoil

Makes 0il Alone Ohsolete!

A Revolution in Engine Lubrication

TUFOIL, the super lubricant concentrate, introduces a new and highly
advanced standard in engine lubrication. A technological breakthrough,
TUFQIL® (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 along
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 owr real world experience with two different LeCars. TUFOIL works. It didn't clog the oil 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”

POPULAR MECHAMEGS MAGAZINE. JANUARY 1582

for ENGINES
“When | first heard of TUFOIL | was skeptical. So many products promise much mare than they deliver. However, after ; Mile
rurning my own tests and analyzing them myself, | was surprised at the results. TUFOIL does all it promises! Befte F'edage
Robert Peppin. 1982 NAPA /MASE MECHANIC OF THE YEAR + Bafler . r!:;ﬂﬂm
“With 3200 miles on the adometer since TUFQIL was added. the average fuel economy increase has been 2185 percent” ¢ EM£ g
OFF-ROAD MAGAZINE m Ufe
"We used TUFDIL on four vehicles in extrame cold weather All four vehicles started very quickly. In addition, we - Fewer Oil Changes
experienced gas savings of 7-35% using TUFOIL" Raduced O :

Col A.F Cugno, STATE MAINTENANCE OFFICER, MASSACHUSETTS ARMY NATIONAL GUARD

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

“Lubrication engineer Franklin Reick succeeded where everyone else had failed ... DuPont conceded that TUFOIL was
in fact entirely ditferant from the harmiul kinds of oil additives they had publicly condemned ... The bottom ling is 1)
you shouldn't use shade-tree Teflon/oil concoctions, 2) TUFQIL is a unigue, different, but safe kind of Teflon /oil

Consumption

BFLOFr (237 Litef

additive.” MOTOR AGE MAGAZINE, APRIL, 1982
| ™= & = = e oo oE S S NN AR BN BN BN BN EE AR BN N S BN B A I '
1 Gel new Tuloil” a1 a special price of only $9.99 per 8 oz. bollle (shipping included in Continential 1
i United States.) Call 1-800-222-8011 for easy ordering through your MasterCard or Visa. In !
r Massachusetts call (B17) B77-3060. Or just complete the coupon below and lorward with payment. :

Please allow 3 weeks for delivery.

Ideal for standard lransmissions ! 1

and differentials too! p Please ship botties of Tufoll® al the special price of $9.99 per B ox. bottle. (Mass. residents '
. mdd 5% sales tax). Case and gallon quantities available on requesl. :
: Enclosed is my: O Check for § O Money orderfor § :

Charge 1o Master Card Amaouni §

Tufail* One of a Complete Line ol : “: b R :

Revolutionary Lubricants For Every ~ ,  ccoun SEpReRoR A 1

Consumer and Indusirial Need. 1 Please send more Information. My Sell-addressed stamped envelope & enclosed. i
1 W TECHNOLODGEY. INC. 770 Water Street (Rear). Framingham, MA 01701 1

Teflon is Reg. TM of DuPant : M Mama Tel: ‘;

Fluon is Reg. TM of ICI Americas, Inc.

TUFOIL is Reg. TM of Fluoramics inc. s v Address !

*LLS Patants No. 3033658 4127401 & 4224173 ¥ City State Zip :

DirmU.S.and!rﬂurnaﬁnnMPaI:enlsPandinu L'-"-- EE R EE RO OE o - --.



NEW! 4 IN 1

FOWER-FEED

PLANER/MOLDER
JOINTER/SANDER

Tha lirst alfordable shap
of its kind!

Now tuin low cost rough
lumier into valwabie Sneshed
stock for prandfamer clocks,

PLAMER
FACTS
A& PROFITS
fusnifure. Nowse-tim, pachure

lemmaes . .. &8l Lo ofhers. ) R
Moids all populas pattems & cuslom de- | Pa;
signs. Plames and joints without change- ¥
over. Quickly pofverts (o pawer-leed dium b
sander! Coemes complete | | . ready bo use: FHEE
30-DAY FREE TRIAL! Easy terms

(A | INECIBSUATION T L
CALL TOLL-FREE 1(800) 824-TRBE, Dper. B42 =
OR WRITE Ta =
]
]

WOODMASTER TDOLS. INC.
2849 Terrace. Dept. PP31, Kansas City. MO 64108

- - -

ADDSTEREO
SOUND TO
YOUR TV!

DEPT. 125 RO. BOX 1
COLUMBIA TENN. 38402-1316

RIOADES

I' SWISS ARMY TYPE KNIFE |

Al punpose wonder knite. Fed
randie Slurdy surweal knile
with 12 Stasnless Sreel
Alaslies. par
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weinrk and play
! Guarantesd
4.50ea.
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Westbury Sakes P.D. Box 434, 373 Mapie Ave
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Gas to Electric —
Conversion Kit
QA5 LAMP BUFINS 572 TO 3170 OF GAS PER

YEAR. DUR COMVERSI0N MIT DPERATES
0N ¥uTHE COET OF GAS. Easyta
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1139 CHARLES AVE 5T, PAUL, MM 55104
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BUILD PM'S CABLE TESTER
{(Continusd from page 154)

plug is cut off and the shielding of the
wire stripped back several inches. The
inner conductor is soldered to the probe
tip and the shielded wire is twisted,
brought out through the insulation at

bridged across the fuse test terminals
will cause the red LED to light; a bad
fuse won't. Most diodes can also be
tested using the fuse test terminals.
The red LED will light when a good
diode is bridged across the terminals in
one direction, but not in the other. A
shorted diode will cause the LED two

LED 1 should be labeled “COND.” or other
abbreviation for center conductor. LED 2 Is
the “SHIELD" light during conducthvity
tests. LED 3, the "SHORT" light, will indi-
cate If cable’s wires are shorted together.

the rear of the probe, and soldered to a
foot or so of flexible lead with an insu-
lated alligator tip installed on its end.
The short test should always be
made first. Plug either end of the cable
under test into the appropriate phono
or F-connector Short Test Only jack.
Only one end of the cable needs to be
plugged in for a complete short test; the
other end is left free. If the red LED

| (LED 3} lights, there is a short circuit in

the cable. If the red LED doesn't light,

| test for a short circuit by flexing the

cable several times.

The continuity test will indicate any
open connections in either the inner
signal-carrying conductor or the shield-
ing wire. Both ends of the cable must
be plugged into the appropriate jacks
flanking the Fuse Test terminals. As
the second plug on the cable is inserted
into its jack. the green LED labeled
“COND." (LED 1) will light first. This
shows that the inner conductor is com-
pleting the tester circuit. When the plug
is fully inserted, both green LEDs (1
and 2) will be lighted, showing that
both the shield and inner conductor are
okay. Flex the cable several times.
Watch the green LEDs. If they flicker or
go out when the cable is bent, the cable
has an intermittent open circuit.

The fuse test is easy. A good fuse

|

lights in both directions; an open diode
will cause no indication at all.

The continuity test probe can be
plugged into either short test jack.
When the circuit under test has conti-
nuity, the red LED lights. The lower the
resistance, the brighter the light. The
LED will ight dimly for resistances up
to about 80,000 ohms (80 K). ™

PARTS LIST—CABLE TESTER

1, J&, J3—5hiekded phono jacks (Radio Shack pan
No. 274-346 or squivalent].

M, J5, J8—Type FAl-A female chassis-mount con-
nsctors (Mo, 27T8-212).

LED ¥, LED 2—Grean LEDs (2.1-v. forward voltage;
No. 27T6-02Z).

LED 3—Rad LED {1.75-v. forward vohage: No. 276-
o41).

R1—4T0-{L, "Ve-w. resistor (No. 271-18)

Misc.—Standard B-v. transistor batiery (B1), battery
snaps (Mo, 270-325). battary holder clips (Na. 270
326). tarminal strip with two insulated lugs and &
grounded conter post, soldering lug. thres 8-32 =
4" nuts and bolts, 4% % 2% X 14" case (No
270-234)
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Style and engmeering join together to create
the:hest; mostauthentic component car
money canbuy-Complete, affordable, and
easy to build, the 1937 Jaguar™ S5 100
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OWNERS REPORT: MAZDA
{Continued from page 56)

dard equipment runs on for para-
graphs, but to hit just the high points of
the L series: adjustable MacPherson
struts, split folding rear seats, 10-way
adjustable driver's seat (six-way for

Deluxe), electric side mirrors, tach, tilt
wheel, variable-ratio power steering,
power brakes, power windows, power
door locks, headlights-on reminder
chime, digital clock, remote deck and
fuel releases, carpeted trunk, and stor-
age bins in all doors.

And that's just for starters. There's

no doubt that the full list of standard
features swayed a good many custom-
ers, especially those who compared the
626 with some of its rivals, notably the
Honda Accord, Pontiac J-2000, Nissan

Stanza, Audi 4000 and VW Jetta.
But to see the 626 completaly, some
(Please tum ta page 158)

SUMMARY OF 1983 MAZDA 626 OWNERS REPORTS*
Total miles driven 2.186, BE5 Economy 20.8 Avarage 24 Dealer service opinhan
A — Performance 176 Poor . .......l..s 0.0 Excellent . . . . 24.1%
o F Good . ... 51.5
Fiverspiserd manual Specific likes:
e airin ... 280 Styling .. 53 g, Comfort opinion: Avernge 18.1
On the highway .. .. 36.2 Handling. . ... ... 52.5 Front i —_— Poar 55
Threse-speed autamatic Econamy . . 42.6 Excellent 24.7 Number of nhlehl wm-d
Ins terwm 54 Comfor 32.8 E‘”ﬂ ok This car only .. . . . 35.0%
On the highway . 348 Ride ..... 23.4 pz"@“ 13 Two cars 4%‘-;
Englna/transmission chobces: Specific dislikes: By ’ Three cars . 1
Five-spesd manual BE.8% Mot enough headroom 12.2% Ex;ﬂbaum 394 Four or more cars 6.7
Three-speed automatic . 33.1 No complaints 10,8 Grood 53.5 Makes of other cars owned:
Body type o - Five-speed hard 1o get Average 6.3 Chavrobet . . ... 20.7%
Faur-dosr notchhack into reverse 8.0 Foor 0.8 Ford . 183
§ S8.6% Air conditioner problems 7.0 Mazda 104
Twuo-doar sport coupe , .. 38.3 Tk o hocsspowier,, 10 Had any mechanical trouble? Buick 8.1
Five-doar hatchback What changes would you lle? Yos R R 6O, TOYA ., 0 yvrrrmrrrrny 8.1
padan .. ...o.....0 123 Mo changes .. oo 204% Mo .. 9.1 Would you buy another G267
h . Mm-pumful.umglﬁi vo 1S Yeal .. ..., Ay ey I PO
g :maae-'sc 24.0% Better air conditioner . . 5.0 What type of woubla? No .. 20
Mhmmn E26.55 189 Reposition m e :u' mm gg:'!& Mayhe 28.1
: window g X roken spaado ] ’
ooy 123 More headroom 41 Power door lacks don't WAy Ty A Sl
a8 B26-LSS . .. 173 3 . 12.7 You oo wn
Marda 626-L5T 1.2 Howe misch did you pay? Power meering leaks. ... 7.0 Mo 2.0
Mazda B26-LX 153 Mverage i $10.257 E %3 70 Meybs. . ....oocoiiiiia 172
Wiy did you cb this car? Range $8,000-513,000 distribution of
styling . 48 2% opinion: Dhealer repairs satisfactory T 15-29 yoars . . . 32.T%:
of ZB.6 Excollent............ . B7.6% Yes . §ormw ey i T 3049 yoars .. ... 48.6
Price . . 224 Good .. ....... . 289 No 26.6 50-plus 188
*Percantages might not equal 100% due to rounding or insufficient data.
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OWNERS REPORT: MAZDA

{Continued from page 157}

not-so-random comments might give
the best overall picture.

"] like the variable-rate suspension
that comes standard in the 626-3C
coupe,” noted a Georgia attorney. ""Ac-
tually, the ‘automatic’ setting seems a
little smoother on the highway than the
very soft ‘normal’ setting, but [ really
appreciate the firmer ‘sporty’ shock
position when driving over the many
miles of road construction we have hare
in Georgia.”

All 6265 except four-door sedans
come with what Mazda calls its EVSA

suspension system. EVSA stands for |
Electronic Variable Shock Absorbers |
and makes all four MacPherson struts |

adjustable from the instrument panel.
There are three ride settings: normal
for soft, sporty for firm, and automatic,
which automatically switches the front
struts to sporty above 50 mph.

“It's a fun car to drive,"” said an Idaho
jobber, "because it handles so wvery
well.” A Tennessee manager added,
“The very nice ride and handling are
among the most pleasing aspects of this
car.”

A New York student: 1 find the 626
sedan to be great for ski trips. The
front-wheel drive gives excellent trac-
tion in snow, and the 40/60 split rear
geats let me carry one passenger in
back along with all our skis. We don't
nead a rack.’”

Sedans and coupes have the forward-
folding 40/60 split back seat, which
gives access to the trunk. The five-door
liftback, meanwhile, comes with a 50/
50 split. The liftback’s rear seathacks
fold totally flat to create a station-wag-
on-like 21.0 cubic feet of cargo capaci-
ty. The sedan’s trunk can stow up to

13.7 cubic feat even with the rear seats :

occupied.

Front and rear legroom

Speaking of spaciousness, we heard
nothing but praise for the 626's front
and rear legroom. Yet 12.2 percent of
our respondents did note a certain lack
of headroom, especially in sunroof-
equipped cars. The headliners of 6265
without sunroofs have a little kickup
molded in just above the front seats. A
Texas serviceman said, "'T'm 5-feet-11,
and while my 626 seems a little short
on headroom, it's okay if | keep my hair
combed!” The low sunroof affects rear
riders more than those up front.

Surprisingly, nearly 61 percent of the

owners we interviewed reported early |
mechanical problems. Most were minor |

but, even so, 61 percent is a higher fig-
ure than we normally get. For example,
only 28 percent of all 1983 Thunder-
birds needed early repairs, 33 percent
of Pulsars and about 40 percent of all

158

Chevrolet Celebrities. Chalk up this
aspect of the 626 as a mild shocker.

Specifically, the 626 suffered from:
1. air conditioner leaks, overloaded a/c
circuit breakers, and compressor rum-
ble; 2, frayed and noisy speedometer
cables; and 3, power door locks that
wouldn't release on demand. A few
power-steering pumps also tended to
lsak, and some factory radios transmit-
ted ignition noises. A number of own-
ers griped about wheel covers flying
off, and this problem persisted even
after dealers replaced lost covers.

We also logged the usual grumbles
about brake squeal, minor dashboard

rattles and engine vibration (despite
liquid-silicon-filled motor mounts).

Mot that the Mazda 626 is a poorly
engineerad or constructed automobile.
Far from it. Workmanship scored a 97.6
percent good to excellent rating, and
that's about as high as we've ever
recorded. “Everything fits and works
flawlessly,” said an Idaho instructor,
“and by all the evidence, factory quality
control is excellent.”

A few owners (14.5 percent) said the
626 could use a bit more horsepower. A
Tennessee jewelry wholesaler claimed,
“"BMW drivers already fear my Mazda.
What if the engine were turbocharged
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to the tune of 145-plus ponies? [ think
Mazda will have to get serious about
power, because the rest of the car is a
benchmark by which all automobiles
have to be measured.”

As it is, the B26's 1,970-cc ohe Four
puts out B4 hp at 4800 rpm and 112
Ib.-ft. of torque at 2,500 rpm. This is
with an electronically controlled, twin
barrel, feedback carburetor. Overseas
versions of this same engine use port
fuel injection and deliver 8 to 10 more
horses. It's conceivable that Mazda will
bring fuel-injected versions here.

They won't have to rush, though,
because, as this is written, customers

are still waiting in many parts of the
country. Dealers get sticker pnice or
better, and we noted several reports of
price packing with unasked-for goodias
like undercoating (on top of factory
undercoating), $100 floormats, "life-
time” glazes and so on.

A California management analyst
put it this way. "The 626 sells itself;
what you shop for is the dealer. If Maz-
da Motor Corp. had a more controlled
U.5. dealer organization and could
bring in all the cars they wanted, with-
out quotas, Detroit would really be in
desp trouble!”

As with most makes that we survey,

WRANGLER RADIALS.

ALL-SEASON.
ALL-TERRAIN.
ALL-POSITION.

or a winning combination of on-road performance and off-road grit, put your light

truck or van on Wrangler All-Season Radials. From Goodyear, #1 in radials.
Wrangler Radial truck tires are all-terrain tough, year-round ready.

. Dasigned for surefooted traction and a smooth ride.

ith larger beads

and stronger sidewalls than our passenger-car lires, for more
stability and resistance to damage. And 63% deeper tread

than our Custom Polystesl

We've tested Wra
They're winners.

adials — for longer wear.

lers at off-road races from Baja to Riverside.
same tires you can buy. For work. Or play.

Only from Goodyear.
For more information, write:

_ The Goodyear Tire & Rubber Company,

=

'h P.0. Box 9125, Dept. 43CW

Akron, OH 44305,

e T

i
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Mazda dealers got mixed reviews. Over
75 percent of our sample rated their
dealers good to excellent, but 5% per-
cent ware absolutely livid over the
treatment they had gotten. As a 22-
year-old student in North Carolina com-
plained: "It does an excellent car like
the 626 no justice to be sold by a deal-
ership like this one. Management is very
rude and unhelpful. I'll buy a Mazda
in the future, but not from this dealer.”

A young Arizona software engineer
adds: "l was unhappy with the service
department at the dealership where [
purchased the car. They treated mea like
I didn't know what I was talking about.
They didn't notify me when parts were
in. I had to make return visits for the
same problem. But [ have since
switched to a different Mazda dealer-
ship and have been very satisfied.”

Frustration with dealer service is not
unique to Mazda—we see it often. It
usually arises out of slow or slipshod
warranty work. As a Missoun executive
put it: “Best quality auto [ have ever
owmned. It is also very dependabile if you
can keep it away from auto dealers and
find a good mechanic. As with every car
1 have owned, when you retum a car for
warranty work, it is always returned
with a defect.”

But a fellow Missourian expressed
the majority view of Mazda 626 owners
when he wrote: “There is only one
mechanic at the dealership, but they
are very good at trying to set up
appointments as soon as possible and
at your best convenience.”

Satisfied with mileage

Ohar owners were more than satisfied
with fuel mileage. Those with manual
transaxles reported 28/36 mpg, which
isn't too far from the EPA estimate of
29/41. The automatic delivered 25/32
according to our respondents versus
the EPA’s 27/36. An Arizona software
enginear said, “'Fantastic mileage with
little compromise in performance.”

There's a great deal to appreciate in
the 626 and, as much as they genuinealy
like and admire their cars, many own-
ers never become aware of some of
Mazda's subtler engineering touches:
the unequal front A-arms that compen-
sate for engine offset, the axle carrier
bearing that allows both front half-
shafits to be the same length to prevent
torque steer, the predrilled holes for
mudflaps, the fact that the radiator
doubles as a wvibration damper, the
thicker-than-normal oil pan that muf-
fles engine drumming, the 15-inch
optional alloy wheels, the fact that the
automatic transmission weighs a bare
90 pounds. Mazda Motor Corp. (for-
merly Toyo Kogyo) took great pains
engineering the 626 and, in the opinion
of owners, the engineers definitely suc-
ceeded. ™
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fwd. All are attractive. A TO0-hp, 1.6-
liter, ohc, in-line Four is standard;
optional is a 1.8-liter diesel estimated
to get 60 mpg.

Corona—Its option wasn't picked up
for 1984,

Camry—Few changes here, in that
Camry was introduced in mid-"83. Pri-
mary notation: addition of the optional
1.B-liter turbodiesel with 73 hp at
4,500 rpm.

Celica—GT-5 model gets four-wheel
vented discs, and all models get the
2 4-liter, fuel-injected Four of 105 hp,
previously offered only in GT and GT-5.
All Celicas now get nicely done hidden
headlamp treatment.

Celica Supra—A compression ratio
increase and larger-diameter intake
manifold cause 10 more hp, up to 160,
in fuel-injected, twin-cam, 2.8-liter Six.
Front and rear are slightly tweaked for
appearance’s sake,

Cressida—The ECT electronically
controlled, four-speed automatic gets
an overdrive lockout switch. A sinful
amount of standard equipment is
joined by optional digital instruments
and a trip computer on some models.

Van—Originally called the Van Wag-
on, the second name has been dropped,
perhaps to avoid confusion with ViW's
Vanagon. With its optional refrigerator
and automatic icemaker, it's a tailgate
partier par excellence! A two-liter
injected Four powers Deluxe and LE
versions with 2-2-3 seating plans. This
revolutionary vehicle needs only the
usual garage space, yet has a 149.8-
cu.-ft. cargo area.

ITALY

Alfa Romeo

Spider Veloce—Unchanged from
‘83. All the good accessories are stan-
dard; a/c is optional. Except for some
‘80s-style spaoilers, this is the car Dus-
tin Hoffman drove in The Graduate.

GTV-6—There's new accent paint in
gray and the radio antenna moves to
the windshield. Final drive is changed
to 4.10:1.

All-new, turbocharged V& coupes,
expected to challenge BMW, will not
appear in ‘B4. Maybe ‘85,

Bertone and Pininfarina

Fiat has officially ceased deing busi-
ness here, but auto entrepreneur Mal-
colm Bricklin formed International Auto
Importers (LAI) to bring in, directly
from their makers, rejuvenated forms
of the Fiat X1/8 and Spider 2000.
Rumored: A twin-turbo Bertone X1/9,
joining a Spider 2000 that is already
single-turbocharged. In Italy, Pininfari-
na sells supercharged Spiders.
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Ferrari

JBG TR 30BGTSi—Is there anyone
who doesn't know Thomas Magnum's
car when he sees it? The sexy shape is
supplemented by a three-liver, mid-
engine V8. Powaer is up with the advent
of the Quattrovalvole four-valve-per-
cylinder Eight.

Mondial 2+2—This vehicle packs
the same power as the two-seaters, but
in a more civilized and equally good-
looking package.

Lamborghini

Countach 50005— The exoticar from
Italy. Injected V12 pumps out 348 hp.
How exotic is it, you ask? The Count-
ach’s optional rear spoiler costs more
than a Chevetta ($5,500)!

Maserati

Biturbo—It's supposed to debut at
the Boston Auto Show October 15. We
hope it does. The Biturbo is a two-door,
four-place, twin-turbo (thus the name)
heir to the Maserati brothers’ name. A
24-valve, 80° V6 displacing 2.5 liters
claims 192 hp at 5,500 rpm, with 233
Ib.-ft. of torgue at 3,000 rpm. An esti-

Missan 205X

coupes and hatchbacks
go on sale at Datsun dealers in March.

mated 3,500 Biturbos will be shipped
here in "B4.

Quatroporte—This is a modemn-day
classic that can hit 130 mph, thanks to
an all-aluminum, 4.9-liter, four-cam
V8, pumping 288 hp. All independent
suspension, rack and pinion steering,
four-wheel vented discs. A lot of car
with a price to match.

GREAT BRITAIN

Aston Martin

Lagonda—This is a superexotic if
ever one was built. Very few, very fas-
cinating, very expensive. A four-door
sedan, three-speed automatic only, us-
ing the corporate V8.

Volante/Vantage—Vantage is the
successor to James Bond's original
Aston coupe; Volante is the convertible
version. A hand-built, 5.4-liter, four-
cam, aluminum V8 powers both.

Bentley
Mulsanne—The inexpensive Rolls-
Royece. The twin-turbo version is only

for Europe.

Jaguar

XJ6—Unchanged. Slightly upscale
Vanden Plas model XJ6 continues as
well. A new slant-six engine (half the
V12) is coming, plus new bodywork
and—egad—a T-roof.

XJ-5—5leek two-seat V12 adds trip
computer and new calors.

Lotus

Esprit Turbo— A consortium of right-
thinking businessmen each put up
$50,000 to bring Lotus back to us.
They've done a good job. Best news: a
potent 205 hp for this tenacious,
wedge-shaped low-rider.

Rolis-Royce

Silver Spur/Silver Spirit— As long as
there's an England, thers’'ll ba 6.75-
liter, V8 Rolls-Royces. Due to the favor-
able dollar-pound exchange rate, Rolls
has dropped its prices: Bottom-of-the-
line Spirit is down from $111,000 to
only $82,000 and change.

Comiche—The classic Rolls convert-
ible. Unchanged except for new low
price.

Camargue—A Holls-Hoyce from the
Pinifarina pen. It's extraordinarily rare
hera.

GERMANY

Audi

4000—The basic B0-hp, four-cylin-
der model is essentially unchanged. Big
news is the 115-hp, five-cylinder 4 x4
40005 Quattro version, the second step
in Audi's plan to offer 4wd across the
board.

Coupe GT/Quattro—The $14,500
Coupe GT is driven by a 2.2-liter Five,
producing a peppy 115 hp. The Quattro
is the full-blown 4wd, turbocharged,
160-hp road version of Audi’'s potent
rally car.

50008—Slick aero bodywork holds
down wind noise, increases top speed
and reduces fuel consumption. The
140-hp Turbo bowed in January, along
with the wagon version. Turbowagon
prototype exists (see Imports and Mo-
torsports), but production is unsched-
uled for the United States. Slow-selling
diesel engines are suspended until fur-
ther notice.

BMW

318i—Successor to the 3201 with
chassis upgrades and cleaner sheet
metal execution. A 1.B-liter Four re-
places the previous 2.0-liter, with crisp
performance..

52B8e— Adds heated mirrors, and re-
tains its frustrating rev limiter. A good
buy for those unlikely to drive too vig-
orously.

533i—The five-series car with heart,
the 533i has good ride quality motivat-

{Ploase turm to page 162)
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WATER WELL

FREE

DRILL KIT

MNow you can dnill
a water well or a

COLOR CATALOG

free-flowing Bulld Your Own
spring in your
e Grandfather Clock

Prices Starting Under

*300

| :including movement
| dial)

| & Do-it-yourself case
; kit, parts pre-cut
1| = Finished clocks

| » Solid 3/4" hard-
woods: black

i} walnut, cherry, oak
& * Heirloom quality
» Factory direct prices
= 50lid brass West
German chiming

all the pure, fresh
water you want

Easy to operate
as your power
|@wn mowar!

FOR FREE BROCHURE

CALL TOLL-FREE

» o = movemeants
1-800:821-7700 ey

# Prompt shipment

MASTERCARD, ViSA and
DINERS CLUB ACCEPTED
EMPEROR®
CLOCK COMPANY
WORLD'S LARGEST MANUFACTURER
OF GRANCIFATHER CLOCKS
Dept. 1004, Ermparor indusirial Park
Farhope, Alsbama
Q CANADA: Emperor Clock Corporaiian, Dept. 1004
T-1081 Mayarsice Dr. Mississsuga Omano LST The
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only
$12°9 Pocket Flourescent Lamp
outshines them all!
but read

the ad for an
even betler
deal.

This incredible invention was not possible
until recently. Technology did not exist to
develop a super small fluorescent light.
Only incandescent flashlights existed that gave
oor light and used up baftteries fasl.
ransistorized circuitry made it possible fo
produce this pocket size fluorescent lamp (6"}

Mot only do you get supernior light, but the
4A4 battaries (not inciuded) will last five times
lenger than in a standard flashlight, The 4 inch
fluorescent tube is available everywhere.

You would expect to pay over 320 for this
incredible light invention, but our price s a
fantastic low $12.95. But buy two for $25.80

and you get a third one absolutely free. You
probably think we are crazy to do this, bul we
want you to get to know our unigue quality
products and how wall we treal our customers.
Cne Year Guarantee, 30-day Aetum Priviliege

For fast service major credit card holders
ask for Extension 37 and order BC4A

or send a check for the total amount plus
. %£1.50 delivery per lamp. {$2.50 for 3 lamps.)
.. California delivery add 6% sales lax

\|'I I.::_j ]
BENTLEY'S
FOR BETTER LIVING™

T8 Burnett Ave
Box 31445, San Francsco, CA 54131
153 Bentley s

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

24 hours 7 days a week i




FAMILY OF SEVEN CUTS

HOT WATER BILLS IN HALF"

Tankless Heater Provides Endless Hot Water

The Hughson family ol Pennsyivania

Did you know thal much of the energy
used to heat your basement tank of water
is dissipated right throwgh the walls of the
tank itself and into your siorage or crawl
space area?

The Perfect Answer-New Thermar™
Tankless Instant Hot Waler Healers

It heat losses are created by the need to
keep Iarge volumes of water slanding in a
tank, why not eliminate the tank® And
that's just what Thermar™ has done. In ils
place we have developed a tiny, super
powerfulinstantaneous heating unit which
ACTUALLY CREATES HOT WATER AS YOU
USE IT. A microswitch on the unit aulo-
matically turns on the moment hot water is
needed. Then a continuouws stream of
delighttul, sparkling hot water flows from
the tap for shower or wash basin. IMAGINE
— as much hot water as you wanl —
produced in a never-ending stream as long
as you need it

he ordinary Tank-Type Hot Water
Heater is the most “Energy Costly” appli-
ance in your home. In this day of rising

THERMAR

s America’s Leader in Tankless HEIIE::'
& Fealured 0 Popular Science Magazr

s Seen on Television!

e Mamber — Gas #ppm_mu
panuiacturer § Association Inc.

—

USE COUPON BELOW

The Hughson family
just took 7 showers in
. a row — the 7th was
as hot as the first —
and they're saving
hundreds on their hot
water bills too.

Sound, Simple, Money-Saving Ildea

costs and energy CONSCIOUSNESS, A New
THEAMAR™ TANKLESS INSTANT HEATER
should be considered by everyone inter-
esled in saving money and Saving energy.

TAMNKLESS

STORAGE TANK
4

L S
Slorage lanks keep
large volumes of we

lr'lrnhﬂ“nt .. all the
time. cycles on
and off 24 hra 2 day
— Even when you're
wway. Tank can also  waler. Can produce
“rum oul” of heated 120 galbans and more
water when nesded. an hourl

anergy
until you nesd hod

UL, Listed Eleciric
and AGA Certified Gas Models
Thousands in Use Around the Worid

You'll recover the initial costs many times
over in fuel savings as the years pass. And,

you'll an{uy a lifetime of hot water —
shower alter shower after shower!

* Suvingn will depand upon local cowl of usl, fype of lusi
useid. Corediticn, sge and fype o presa] hasler sguipsment

FOR RUSH DELIVERY OF FREE ENERGY CATALOG AND FULL DETAILS

OR CALL 1-800-22B-6505

Nebragka Residenis Cail 1-800-642-9606

THERMAR

INSTANT, TANKLESS HEATERS. Include details

Name

Johnson Power Tech

Meirose Square
Greenwich, CT 06830

| would like to cul my hat water heating bills in half! Please RUSH your FREE catalog of THERMAR™

of the absolutely unigue 10 year guarantes and

lifetime rebuilding aption. | understand that | am under no abfigation to buy

Addrezs

City

State — Zip

Canachin ARBgWwS 80T 'a 56 Bamimdns Ag Swie 8 Barpion Onlang LEWIIN

PAMO3BA
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GUIDE TO 84 IMPORTS
(Continved from page 180)

ed by the 3 2-liter Six from the 633C5L
A five-seat hotrod.

633CS5i—The perennial Bimmer
high-winder, the 633CSi provides high
style and head-turning ability for those
who can afford it. At its peak, one of the
best-sounding engines ever! A timeless
value.

733i—A "full-sized” BMW with the
guts of the 633C51. On-board comput-
er, four doors, five speeds or a three-
spead automatic.

Mercedes-Benz

240D— Discontinued.

100E/190D—This is the exciting
new entry-level "baby Benz' rumored
for so long. Up close, inside and out-
side, it's a full-sized M-B in smaller
scale. 180E is the gasoline-powered
2.3-liter Four; the 190D is the 2.2-liter
diesel version. Drives superbly.

3BOSEL/3B0SEC—Discontinued.

30DTD/CDVSD—Power is from M-
B's 123-hp, turbodiesel Five, with four-
speed automatic. The D is a five-pas-
senger sedan, TD the wagon, CD the
coupe and 5D the luwoury sedan.

JBOSE/3BOSL—The SE is the sedan,
while the SL, as any Californian knows,
is the Coupe/Roadster. Both are pow-
ered by 3.8-liter, gas-fad V8s.

S00SEC/500SEL—Gasoline VBs re-
tumn to the big Benz models at last. Both
the SEL five-seater and SEC four-seater
“'sports coupe’” get five-liter, injected,
light-alloy V8s.

Mercedes estumaies about 5,000
buyers will opt for this country’'s first
air-bag option. M-B will offer the Sup-
plemental Restraint Systam (SRS) in six
models, including the 190 Series. The
option’s suggested price is $880.

Porsche

B44—(Quite honestly, one of the
best-ever, most cost-effective methods
of obtaining genuine sports car thrills,
The European turbo model is being
withheld here until the current edi-
tion's popularity wanes a bit.

911 Carrera— Contentious handling,
but still inspires awe. Coupe, Targa and
Cabriclet versions. New fuel injection
and a 3.2-liter engine (up from 3.0)
make a breathtaking 200 hp. Also
fresh: ignition system and bigger, bet-
ter disc brakes.

828—Ride. Handling. Acceleration.
Quality. Unchanged for '84.

Volkswagen

Quantum—The VW standard bearer
is a front-driver powered by 2.1-liter
gas Four. A 1.6-liter, ohc, turbodiesal
Four is optional, while a/c is now stan-
dard.

Muost VW prices are reduced across
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$1000 A Month With Just A Hack Saw!

© Philip E. Brancato Sr, 1982

Yes, vou can make $1000 a
month and more with just a
hack saw in your spare time.

Wil | Ger Rich?

No, yvou will not get rich,
but vou can make over 31000
a month in your spare lime
and have a ball doing it.

I tried all those **Get Rich™
gimmicks that are advertised,
that mever tell you anything
until you've senl them your
%25, and then vou find out
their gimmicks were not for
you, Well, I've tried them all
and 1'm still not nich.

All T ever wanted was
something [ could do in my
spare lime with my hands,
make a httle money and en-
joy mysell and not have Lo
buy 33000 worth of tools or
merchandise to do it.

Believe It Or Nor

I found the most enjoyable
and profitable business
working with my hands and
the only tools | use are a hack
saw and measuring tape. The
really nice thing about it is
any man, wWOman or {en-year-
old can doit.

What Do | Do?

| make beautiful indoor/
outdoor P.V.C. pipe furni-
ture. Such as chairs, lounges,
tables, swings, and all kinds
of baby furniture out of
P.V.C. pipe; even birdhouses
and feeders. P.V.C. pipe
furniture is the hottest selling
furniture on the market
today, because it is unique
and beautiful and will not rot
or rust and it will virtually
last a life time.

Profit Unbelievable!

The fantastic part of this

business is the profit.

Just go look at some of this
furniture in the stores and see

some of the unbelievable
prices it is selling for.

A chaise lounge that costs
%£62.25 in material and three

hours of work is selling for
over $228 in the stores. [ can
sell my chaise lounge for
anvthing I think my labor is
worth. For once, the big
manufacturing companies
cannot compete with me or
you on prices. You will find
you will have more orders
than you want!
Where can you buy

the P.V.C. Pipe?

You can buy the P.V.C.
pipe from any local hardware
store to start. Plus | will sup-
ply vou with the names and
addresses of cushions and
pipe manufacturers who will
sell to you wholesale, plus 1
will supply you with my shop
manual and six detailed shop
drawings with pictures and
measurements of six different
designs.

Do you need my
shop drawings?

Mo, you don't need my
shop drawings unless you
want to save hundreds of
hours of trial and error work
and thousands of dollars that
| had to spend before 1 finally

found the right design and
measurements and tricks 1o
the manufacturing of P.V.C.
pipe furniture. | only wish
that when [ started, | could
have bought these shop
drawings and | would have
gladly paid $100 for just one
of them.
1 will pay you!

Yes, [ will pay vou 525 for
any unique design shop
drawing that | can use in my
collection and workshop
manual.

How do vou start?

1) Decide if vou like 10
work with your hands to
create things and wanf o
HIgke money,

2) Can you afford $12.00
for my shop manual and six
drawings.

1) Send me vour name and
address along with your
check for $12.00 1o:

Philip E. Brancato Sr.
P.O. Box 237 P7
Riverview, Florida 33569
(B13) 677-6948

Please allow about 1weo

weeks for delivery.

the board, either in real dollars or
through additional equipment at no
axtra cost.

Scirocco— Sexy sport coupe powered
by a 1.8-liter Four. New: revised front
strut and rear shock valving and the 80-
hp GTI package. Features vented discs
to stop from a 110-mph top end. Head-
room is a sore spot for tall people, and
the seats could use more lumbar sup-
port.

Rabbit—LS is cancelled, with lower
prices for base L and higher-trim GL.
Diesel engine is now standard, with the
gasoline version the higher-priced op-
tion! Fewer power-train combinations
this year, too. GTI 90-hp, five-speed
package is now available on the con-
vertible, built by Karmann in Germany.
All of the U.S.-built Habbits can still be
readily identified by their square head-
lighss.

Jetta—If by now you've guessed that
Jetta gots the GTI package, you're cor-
rect. It's dubbed the GLI in the Jetta,
however. A 68-hp turbodiesel power-
plant is optional on this upscale Rabbit
with a trunk.

FRANCE
Peugeot
505/5055Tl—Getting around in
style is the travel mode here. No

POPULAR MECHANICS » MARCH 584

ground-shaking performance to write
home about, but five-speed and STI
package are well-suited for wringing
the 97 hp from the two-liter gas engine.
The 2.3-liter turbodiesel is optional.
GL, 5 and new station wagon are the
tions.

604—O0Only the BO-hp, 2.3-liter tur-
bodiese]l can be had here. This is Peu-
geot’s upscale roller, more luxurious all
around, but it could use the gas V& that
originally powered it.

Renault

Le Car— Discontinued.

1Bi—The 18i sedan was cancelled
for being too close to the market seg-
ment coveted by the U.5.-built Allianca.
The 18i wagon continues as the Sport-
wagon, with a future promise of four-
wheal drive.

Fuego—A two-door hatch, now up-
gunned to a 2.2-liter ohe Four in nor-
mally aspirated trim. The turbo version
still throbs to the buzz of Renault’'s 1.6-
liter ohv Four.

Saab

900/800S—The no-longer-eccentric
Swaede is available in three-door hatch
or four-door sedan models, with com-
mendable performance and handling.

A two-liter, in-line Four provides 110
hp at 5,250 rpm.

Turbo—Truly as different from the
basic cars as night and day. Perfor-
mance is thrilling with the five-speed,
merely terrific with the three-speed
automatic, where power comes on in
shotgun bursts. APC System controls
knock and monitors boost to achieve the
best performance possible from differ-
ing grades of unleaded fuel. Higher
octanea fuel, however, gives more horse-
power.

Volvo

TEOGLE—This is the wedge-shaped
limo that resulted from a 10-year devel-
opment project. Power train choices
include a 130-hp V& with automatic or
a 106-hp, 2.4-liter turbodiesel Six with
the automatic or a four-speed plus over-
drive. By spring, the 162-hp, inter-
cooled gas Turbo Four should be avail-
able with either trans.

DL/GLTurbo—There are only insig-
nificant modifications to Volvo's Swed-
ish strongboxes. Turbocars, including
the sinister turbo station wagon, will
soon be offered with factory intercool-
ing, boosting output to 162 hp. Inter-
cooling is currently available over the
parts counter as a kit. All models come
standard with exceptional quality and
built-in safety. ™
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PALM SANDER

cabingt shops. Rectanguiar design lefs you flush sand tight cor-

List $73.00
Our Price 4T.95 ppd
Mip. Rebate 10.00
Your Cost 3T.98 ppd

clean.
Mode! 4010

LACK & DECKER
B Ut saw

5 unversal Ve~ shank
This heavy duty 2 speed S 5 rme carmying

igdes. Scroll cuts down 10

CI- chisals are made of tough Shet we do thai these helts a you den’t fesl as
i e @
Model T 1 $148.00 ol stel. Versatie eacogh fo Tor 3l reud. Prces are for 3 pack o g ™ PoanCE
':mIE-P“I_'{:B 99.98 opd mght  handwaork a3 well i: . P ;

Mig. Rebate 20,00 roughing with 3 light mallet, S Gm  WTsy gy e

i Cost $79.95 ppd hedvy Stes| lorrule males Y2100 or 120 § 9.80 3524 100 o 120 $12.0
Your | d blade 1o an ash handie. Set con a0 10.00 2.00
i, o B opETEER
] 9 Jon 5 1340
11.00 0 13.40

BLACK & DECKER INDUSTRIAL

Black & Decker industrial tocks are a favorite of contractors and
neqs. 12,000 APM for smooth sanding. Dust bag keeps work area

4 PC. CHISEL

These famous bevel edge English

Sale on quality woodworking tools
FREUD COMBINATION BLADE

#' - W
P Freud taflon coated super cut-off blade 1

Absn -
Sale

BO teath. Model LUBSM10 List $110.88

MARPLES

-

PROFESSIONAL WOODSCREW KIT

These screws a8 widely usad in furniture manufaciuring and cabinet making. The
souare recess in the head helps prevent stippage (and damage) and lets you sock

screws down tight. Extruded thread [#8) cuts clean. Thin shank

need for ovarsized pre-baring. Kit contains 400 flathead scraws {100 each 17, 147, Price $89.95 gpd
g b
WLHIE. Rebate $10.00
Our
s1 a.gs Cost $59.958 ond
[

MAKITA 3”x21” BELT SANDER

4 favorite of contractars

i Iough jobs whether sands
new wood or ofd. 12%" length 5 idesl for rough or finesh 5.1!:?

1%, 27). hand screwdriver and power drifl bit.

I)="mnmnId
— malh l:ﬂll.i?;::}
call to »

uo‘é‘f? 0-343-3248,
m 22-6100 (Mass.)

END-LINES, INC.
TROP Commercial St. Box 189 PF
Malden, Ma. 02148

Black & Decker manutacturer's tehates expire Apeil 23, 1384
Quantity

_ Mass. Residents Add 5%

Signature________ ————

Addrm o I:ih'
Gtge 0 fp

Check of Money Order Entiosed Phone

VISA D Wastelad ___—  ——

Expiration date __

.00, 55.00 deposn each item.
£2 50 per ftem extra for 0.0 shipments.

We Pay The Freigh

Price

Total § — ——

;mmu_usiarﬂu List $74.50

MIRACLE SANDING BELTS

5o pood that many of
befts 2 to 1, Hard 1p

This earbicde tipped indusirial biade has besn
rated as the best all-around blade Rip or cross

cut hand or sofl wood, phywood, composition
materials, eic, Specially designed 1seth cul
clean and leave a smooth finish. 10” diameter,
50 teeth

$78.95 ppd

O customers tall s they outiast
] lasr
believe at thess jpw prices? Buy :Eck

0 day money
back guarantes
Eiseming aay em in pous
Fetemet o¢ mhop. s st
il pow srpached, rebuen
it in original condition tor

eliminaies the

List $100.00

a switch.

BLACK & DECKER VARIABLE
SPEED REVERSIBLE DRILL

Black & Decker's most popular indusirial drll is designad for long
lite and lois of power. 0-12,000 APM, Reversibla with a fEp ol

Model 1172-10

This best seffing industrial foal is
Evirywhere, Makes quick work of

g, Frea disst bap
Mode| 32008

List $191.00
Qur Price

$126.50 p

MAKITA 3/8”
CORDLESS DRILL
With Free Light

This drill goes whess youl
o the toof or out to the boat With the

this reversibie b
lary powersd dml ¥ou're not tisd down by ullm:rn::l

h EChargaatie light nciud-
industrial driit, one hour :harqgmand’ car-

List
$154.00

g 51

! (Freight prepaid in Continental USA on orders over
$35.00. On order under $35.00, add $2.00 per order.)

L'ﬂ-—ﬂ-l-lﬂiheuag;m_

—ﬁ

mry. No catalogs by phone except wilh order

00 Free with any order.




BOLT-ON BODYWORK

{Continved from page 108}

plant. That's just what happened to the
small-block Chevy V8 25 years ago.
And along with engine goodies
galore, watch the aftermarket compa-
nies offer the special superwide wheels
and tires, gas pressurized shock ab-
sorbers, all sorts of suspension equip-
ment, seats and an unlimited assort-

ment of bodies, spoilers and separate
panels.

By then Pontiac will find itself with
the ultimate American cult car—but
only if the division can keep the P-car
away from Chevralet long enough, and
if Pontiac can hold the base price within
reason. ™

Custom Cars from Studio Il

T e

= _-_---.u-
ﬁﬁ_:‘ "r ‘\- A Ja

Pum]ac's design center, Swudio I, has
already produced two customired Fie-
ros. One is the Indy 500 pace car (see
Detroit Listening Post, page 14, Feb. '84).
Bolt-on parts for the pace car “include a
cleaned-up nose piece, rear wing and an
intake air snorkel for the engine cover/rear
deck

Most of the hot-rod pleces for the mod
ified B32-hp, four-cylinder engine come
from Pontiac’s “Super Duty" catalog and
are available from dealer parts depart
ments. Because these engine pieces do not
mest EPA antipollution reguirements,
they are meant for “off-road™ {racing) use
only. However, that does not stop many
hot-rodders in states without periodic
EMISsSions inspections

The roadster below was also designed
by Studio 11, wsing bolt-on parts. A nice
touch is the outside mirrors, which are
attached to the windshield pillars. The

Indy pace car version of the Flero features an add-on nose, alr snorkel and rear wing.

doors open under the mirrors. Of coursa,
this design has no windows or top—you
couldn't get a door with its windows up to
swing under the mirrors

Pontiac's general manager, Bill Ho-
glund, went to the recent Specialty Equip-
ment Manufacturers convention (o make
sure no one overlooked the opportunity 1o
produce add-on custom parts for the Fiera,
He was also shopping for a company that
could build 2,000 Fiero convertibles to GM
guality standards, These would be sold,
ready-built, by Pontiac dealers. Hoglund is
hoping to build a hot-rodding cult for the
Fiero.

Since GM officials are dragging their
feet on the issue of making the Fiero into a
real sports car (they'we already mixed an
aluminum version of the V& and a turbo),
Hoglund is taking his case to the people,
who often do a more inventive job, any
way.—W.H.

E‘.ﬁ'.\.- -
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- One-of-a-kind Fiero roadster
«“has top chop. new rear deck
' . @nd enlarged side air scoops.

|
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These 2 books—at less than
half price —can start you
on the most challeng
engrossing, relaxing ho
ever experience.

EXPLORE |
THE WORLD'S
OLDEST HOBBY!

Mow, re-discover the new-old hobby of buikd-
ing historic wooden model ships. 1t really
isn't hard. Not when you can choose a kil
with pre-cut parts that make assambly aasy.
And clear, large-scabe plans and insiructions
that virtually take you by the hand and guide
you every siep of the way,
it may not ba for everybody,
bt this “less than hali-price™ offer
will help you decide
H it's for you!

You can learn all about this fascinating
hobby by maiing the coupon below, along
with your check or money order lor $5. Here's
what you'll get in relurn:

B Richard Mansir's "' How 1o Build Ship

Models,” a B4-page beginner's guide

that regularly sells for 57 .95,

B Our own 80-page, full-color catalog

ilustrating the widest selection any-

wiera of historic wooden ship model kils,
cannon kits, and miniature hobby 10ols.

Regularly sells for £3,

That's & $10.95 value for just §5.
What's more, we'll also include
a certificate worth $3
on your tirst ship kit order!

When you receive your catalog, see for
yoursedf the many ship model kits you can
buidd. And how sasy it can be to build one.
You can climb aboard the world's oldest

hobby by filling out and mailing the coupon
~ MODEL EXPO, INC.

23 Just Road, Fairfiedd, N.J. 07007
& Mail this coupon today!

e
Model Expo, Inc. paaas |
21 Jisl Road, Fairfiald, M..). 07007 Dot |
"!’ESI Please send me your catalog and :
Baginner's Guade ($10.85 combination value}
for just $5. My check or money order is i
enciosed I
e :
Aodraan :
I
o |
T g :
__________________ . |



Train at Home for One of These 32 Career Opportunities

SEND FOR FREE CAREER FACTS ABOUT DIPLOMAS OR DEGREES

If you want more money,
more secu and a better
way of life, the decision to
train for a better career
could be the most im nt
one you will ever . And
now you can train at home in
your spare time for a diploma
or even a degree to hel u
get a better job. This is the
same kind of training program
that has been used by nearly
2,000 American Corporations

Could a Career Diploma

Or...

Get Your Degree

:i:llmut Attending College
can ;ﬂwour degrae b Bosiens
with a in Marketing, Business
M ment, Accounling and

Finance. Or gel & technical degree
Erohtsty o oLt
ngamr ng Tec ar
'I‘uch‘nhm-

or i'I' you have
wmmnmn , you may be anti-
thed to advanced standing toward
your degree. 1872E

fo train their emp International Schools
Union Carbide, Ford, DuPont or a Degree Be Worth I ICS CENTER, Scranion, PBHI'ISWHHII:- ?E;EBSE# I
and many others. Thousands of Dollars to You? |
Flauammfmfmmbdemwlulmlwmaﬁmmm | can

An |deal Way to Leamn Compare your present salary with | study at home for the career | have chosen. | understand | am under o obiiga-
Mo need to change your daily rou-  the amount of money you couldbe © tion and no salesman will call. CHECK ONE BOX ONLY! |
tine or take time from your job or Making in any of the careers - SINES3 ASSOCIATE CAREER DIPLOMA PROGRAMS |
family., Learning is easy because SNOWN | aaoneng W18 il OF | Seanes s 3 e e B o = B
auarﬁhlng is explained step by earning an Associate Degree im 1 1 Business Masagement L] Aaits Mechanics [ Police Sciences” _ Programmi |
stap with ty of drawings, dia- Specialized Business or in Spe- | Egﬁ;ﬁ IJH“M:M“Mmm Dﬁmﬁn Eﬂum:;_mm I
grams and photos, And like many Cialized Technology could make a | (s [ Suving & Mappog (] Ectrican ) Gun gale
colleges—all these courses use 9iant difference in your lifetime | e Fiaa E?:::th g O b Egmzm apul- |
b . earnings. But it's not the money | 7 civil Engineen Fe [ Electronics
e N e B
you have learned. If you do have a faction and the fun of working in a 1 [ Elecical Engoasrog fch. i Wil Bernsiry 3 Microcomputer e iy <y |
guestion, your inslru-::tnrﬁis as ?ﬁm&?ﬂﬁﬂm;lgrmﬁuﬂ = i N—— i I
close as your telephone. And all heck COUITES 9 O ar LComespandence Schoals. 165, Marth American Corre-

most interested in and mail the 1 ° Gchonls and the Mwummmmuwsww |
AEtruments ol maiseiais wha, 0Upon ioday. Thare's no obiga- | Ty S cccar e ol ko e Sy Cosct Wi, 0. |

tion and no salesman will call.

ever you need for your training. l MAME MGE I

Mail coupon today for free facts and color brochure. i a—

CITY/STATETIP

FOREST RANGER
{Continued from page 99)

parts. But this stock Ranger was merely
the blank canvas upon which we pro-
posed to let our imaginations run riot.

In our pursuit of off-road excellence,
we asked Sam Cicero of Sand & Hill
Performance Engineering (1504 Route

130, South Brunswick, N.J. 0BB52) 1o

help us convert our Ford Ranger into
PM’'s Forest Ranger. Qur first step was
to add an additional 3 in. of ground
clearance by raising the chassis off the
axles with a lift kit. To control our now
sky-high chassis, we fitted heavy-dury,
off-road Monroe shock absorbers.

Alloy wheels have no place in the
woods, where one ill-timed blow can
shatter your hopes and dreams. Ameri-
can Racing supplied 15%8 all-steel
whesls with chrome rims and gold-
chrome centers. American Racing calls
them Gold Nugget wheels, and they
look just right on our Ranger—tough,
but not ugly. To make sure they stay
ours, we used McGard locking lug nuts,
which require a spacial wrench.

For tires, we went to B.F. Goodrich,
which has samed an unparalleled rep-
utation in off-road truck racing and Pro
Rallying. BFG's Radial All-Terrain T/A
is the off-roader's tire of choice. It
works on dry pavernent as well as every

Hsd

consistency of off-road slipperiness. For
our Forest Ranger, Goodrich engineers
recommended we use P235/70R155—
hefty tires, but not so large that they
cause premature wear on suspension
and steering parts.

Because we expect to be heading far
off-road, we fitted a Warn MEB00O0 elec-
tric winch to the front bumper. This has
a capacity of 6,000 1bs., and comes with
a combo mount kit which combines a
winch mount, brush guard and driving
light mount all in one tough, tubular
steel bracket.

Warn also supplied Model 410 driv-
ing lights and Model 330 fog lights,
which bolt to the combo mount. At the
same time, we replaced the stock head-
lights with Cibie gquartz-halogen units.
Switches for the auxiliary lights are
under the dash. The winch has a
remote switch on a cable which can ba
used from inside or outside the Ranger.
With 100 ft. of .25-in. wire rope, the
MB000 can pull our fully loaded Ranger
at 11 feet per minute.

Our final dressup item at the front
was a translucent sun visor from Saturn
Corp. Called the Supervisor, it's made
from ABS and acrylic and gives the lit-
tle Ranger some of the brawny panache
of big over-the-road rigs. The only addi-
tions we made to the cab were a Cobra
66 LTD CB radio with all controls on

the microphone and a Mag-Lite super-
duty flashlight mounted on the tunnel
in front of the shift lever. The Mag-Lite
is unique in that you can focus the
beam of light or flood it out to a wider
area, all at the twist of a wrist. And the
case can withstand a drop and even a
stomp or two.

The heart of our Ranger is the pickup
bed. We needed to tum it into a mul-
tiuse space, which could be used simul-
taneously for storage and sleeping, but
be convertible to pure pickup space
when needed.

Our first addition was a sturdy rall-
bar, built by Range 1 Steel. This isn't a
decorative bed protector or driving
light mounting bar like many pickups
wear to get that macho appearance, but
a real rollbar designed to support an
upside-down truck if our off-road ad-
ventures get too frisky.

A critical concern of our rollbar
design was that it had to fit undera cap.
After looking at a lot of camper tops, we
finally selected a sleek piece from
Glasstite. It features genuine fiberglass
construction, a vista window for in-
creased headroom and light, a chrome
luggage rack, waterproof top to cab
boot and double-locking, wraparound
rear liftgate. We painted it to match the
orange and black color scheme of the
Ranger, with a tan interior to match the
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truck interior. After adding a DeeZee
tailgate protector, we were ready for
the main event.

The one thing we couldn’t just go out
and buy was our custom-built bed plat-
form/storage compartment. This is ac-
tually built as two mirror-image units,
which slide into the pickup bed from
the rear. On top are twin bunks, with
high-density foam mattresses covered
in a rust-colored fabric.

Under the bed platform are custom-
designed storage areas for two back-
packs, fishing gear, camping gear, two
Coleman 501-960 cook kits, a Coleman
52-40 cooler, a Coleman 54-10A700
propane stove and two Coleman
200A195 lanterns. There are also two
long, thin spaces—one for fishing rods
and one for hunting guns.

The top of each storage unit is piano-
hinged so you can lift up each half of
the bed platform separately for access
to the compartments underneath.
There are also two drop-down, piano-
hinged access doors at the rear. The
entire unit is built from exterior-grade
plywood, ‘e-in. for the bed platform
and doors, ¥4-in. for the frames and ver-
tical walls. All surfaces, inside and out,
are covered with Formica laminate in a
burled walnut finish.

Bed platform/storage unit

There is nothing at all tricky about the
construction of this bed platform/stor-
age unit. The least experienced carpen-
ter can knock it together in an after-
noon, and a few coats of hard-gloss
enamel would be a durable time- and
money-saving substitute for the lami-
nate we used. The most time-consum-
ing part of the project is screwing down
those long piano hinges. And, obvious-
ly, the dimensions can be altered to fit
virtually any pickup truck.

We've met the goals we originally
set. Our Forest Ranger is capable of
going anywhere a four-wheel vehicle
will fit, no matter what the weather or
surface. Not only will it carry all the
gear two people require to live off the
land indefinitely, but it will also keep
them dry, warm, rested and orga-
nized.

Comfortable transportation

Even better, between trips to the out-
back, our Forest Ranger serves as com-
fortable and economical transportation.
For serious hauling, the two storage
units can slide out. Each weighs very
little and can be handled easily by one
person. With two people, you could lift
the storage units out fully loaded and
store them in the garage on top of one
another, ready to go on the next camp-
ing trip. And, of course, the cap can also
be unbolted for maximum loading ease.
What more could you want in the way
of versatility? ™
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NRI can show you how
to make money

repairing small engi

There's plenty of opportunity for
PO
mowers, ga in saws,
snowmobiles, etc.

There are 50 million small engines out

there, and many are walting for qualified
servicemen to fix them. NRI can give you
the training you need to cash in on this
opportunity, and you learn at home in
your spare time, at your convenience.
Includes 5 HP Engine

You learn by doing with NRI “hands-
on” training. As part of the NRI Master

Course, you get a brand-new 5 HP Tecum-

seh commercial engine to work on. You
learn to diagnose problems, tuneup and
adjust, even tear down for valve and ring
jobs. And your training includes profes-
sional tools like an inductive tachometer,
volt-ohm meter, torque wrench, valve
spring and ring compressors, complete
wrench set, and more...all to equip vou
for learning and earning.

Choice of Two Courses
MRI's Basic Course puts special
emphasis on lawn and garden equipment,

teaches you the theory and practice of
ignition, lubrications, cooling, and starting

NRI Schools

MeGraw Hill Confinuing
Education Center

3939 Whisconsin Ave

Washington, DC 20016

We'll give you tomormow.

systemns. lts 30
“bite-size” lessons
concentrateononesubject | atatimeto
let you move at your own pace, give you
greater clarity and faster learning

The same teaching techniques give
you advanced training on the 45-lesson
master course. .. training in the repair and
servicing of a wide range of other motors

including generators, industrial equipment,

even motorcycles, You leam to service
electrical systems, transmissions, clutches,
power take-offs, and more.

Exclusive Factory Training
Although not required for graduation,

your Master Course includes five intensive
days of optional training at the Tecumseh
Factory Service School. Here, vou'll work
with master technicians and instructors,
i;etﬁ:gj first-hand expetience in subjects
tke solid-state testing, transmissions and
transaxles, engine teardown, two and
four cycle carburetors, magneto theory,
troubleshooting, and more. All designed
10 prepare you for success.

Send for Free Catalog

Find out for yourself how much NRI
training can do for you. Send for the free
catalog with all the facts, descriptions
of each lesson, and factory training cur-
riculum. Mo salesman will call. Get started
on your future today! If coupon has been
removed, write to NRI Schools, 3939
Wisconsin Ave., Washington, D.C. 200156

Please rush me the one free

catalog [ have checked, [ under.

stand that there Is no obligation

and no salesman will call

I SMALL ENGINE SERVICE
& REFAIR

O Automotive Servicin

O Air Conditioning, Refrigera-
tion & Heating including
Solar Technology

O Electrical Apphance Servicing

| Please Print)

Street

O Buitding Construction

Age O TW/audio/Video Servicing,

Communications Electronics
with CB, Microcomputers,
Electronic Design Technalogy,
Elecironics

City/State/ dip

Siudy Counetl

L__-—---—_-—_-_—_—-_—-—_--

o/

Accredited by the Accrediting Commission of the Mational Home

All career courses

m«mundw

[0 Check lor deinids

1102004
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Get Amazing New Tube Mounted Lens

BUILD YOUR OWN BIG SGREEN
PROJEGTIONTV!

e ot NOW onlly.

VALUE

Tatal $35

— —— ——— — — — —
o HEGAPHNECTﬂHm..:EFTFHH
| 11610 Seminole Bivd., Largo, FL 33540

Z] Yes, please rush me Rig Scresn
TV system which includes Tube
Mounted Lens Mumb] and
Cabinet Model design
value), Enclosed find
$3.00 l:thgmn: & han
6, iFlorida reaidents
ulﬂuf add 5% for state tax.}

u.nl 184955 Address
29,95 plus

ly_229°s

including tube mounted lens, cabinet plans
_and specifications

® Put small portable TV inside
cabinet—lens enlarges picture to
giant 5-foot diagonal picture,

® Thrill to sports; just like being at the
game! See your favorite movies as if
you were in the theater!

® Easy to build —Construct this
eabinet model 5-foot BIG SCREEN
TV with about $40 worth of common
particle board, screws, nails, hinges,
corner braces. Finish to your choice
of antique, paint, stain or varnish.

® Saue 32 MK or more! Wh; the
store price for projection 'lxupaﬁmid
in your home workshop or have
cabinet shop do it for you.

MOMNEY-BACK GUARANTEE

If you are not satisfied for any reasen,
return kit within 30 days after receipt
for full refund.

£ e, ege-Fragcier Ca

Name

=
I
I
|
|

City

Siate Zip

Save Time! Save Money!
Mill Supply Sells Over
1,000 Different Die-Formed

STEEL
REPLACEMENT
PANELS

To Repair Rust or Collision Damage
on Many American Cars, Pick-up
Tnmhs and "nl'ans md Most Imports

Sheel Metal Info

on Pick-ups and Vans $1ﬂﬂ
Lists sl malal parts and accessones ivsiable for Chevy, GMIC
Piyemauth wans &nd pick-ups, and Ford Econalines and
I:lw ‘Wagons. [§2 Canada |

36-Page TABCO
Im;:u:ua'rtg Ear & Truck L':;lnlng 52““

Lists over % 000 sheel repiacemanl panals, fenders, hoods. grils.
fockens, rear quanens ete. (§3 Canada |

Serd Check of money crder, allow aDoul 3 weeks Tor dilivery
VI5A and Masiercand accepled
(N PARTS ORDERS OMLY
Send sefl-admssed tamped
langervminpe for FREE infor-
malion cn any DME Amenican
OF impoe ear o bruck

L

Dept. PM-403 Mill Supply

3241 Superior Avenue = Cleveland, OH 44114
Phone (218) 241-5072

NOW! MAKE UP TO

$12.00

ANHOUR

IN YOUR OWN !

BUSINESS!

T Now you can guickly turn spare time into CASH ¥
i profits! Mo selling or previous training needed. With :
: this Complete Shop, you can be yoor own boss, set
| your own hours! Customers come 1o you . . . pay
1 vou cash to sharpen saws, knives, chisels. scissors,
I gurden tools . . . &l cunting edges 1
I Phone Toll Free 1-800-814- 7838 Oper. 642 1
| Woodmaster, Dept. 45J, :
j 1849 Terrace, Kansas City, Mo. 64108 ¥
1 YES O i
I please send me the FREE BOOK (Nat gives lull defais. 1
: Mame Piease Print :
1 Address I
: City/State Zip P :

-
—

How to make 60¢ worth $20

Theough & nesw. improved process you can repdr wendshisids

o Incaton in gnty S minutes. Your coal — aboul sixby cents.
Your pnce — bwenty dollars of mone. Repair & 4 welcoms
altmrmative 4o replacement costs of $120-5600  and ofiers
B ol ongeral visdibly

O'WHN YOUR OWHMN BUSINESS —

Thes process inclsding eguipmant ¥ mepair, instrecson and
raining, ophicaly maichad résing dng avadable on a franchise
basis for ondy 3250000 The business is typscally B0
wholesale 1o dealerships, agencies & fesl owners You go 1o
them 8o cwerbead (& low. For mone inforration call Tom at
[BOA) 254-0731 oF wiils b

UMIVERSAL Wincshisid Fopair

GTAT South 1600 Wesl « South Jordan, Ltah BSDES

FUN &
FUNCTION

= Waighs only 50 lbs, Tough tubular steel
frame quickly separates into two
components for transporting.

# Dependable 50cc Tecumseh o
delivers approx. 125 MPG at 20 MPH
Factory warranted at over 16,000
Tecumseh Service Centers in the US,
and Canada.

# Steal basket carmies light loads,
Only $395 plus UPS (Basket optional),
To order or for free color brochure call:

Toll-free 1-800-228-0167
In Mebraska: (402) 423-2776

Or write: SUMMIT PRODUCTS, DEPT. |
P.O. Box 2555
Lincoin, Mebraska 68502

Check, Money Order. VISA. MASTERCARD
or AMERICAN EXPRESS

SANDING

BELTS

Ped Daz. Pair Dak.

1 42 Maad, #ic § 7.85 3x27 Porler Cable $11.00
2x 173 B.25 4=21%a Skl 12.80:
2x31 Porter Cable .50 4x24 Mesc 13.50
2V = 21548 Shill B85 4x27 Porer Cable 14,50
2vax16 | .28 4Vex36 Sl 15.50
3x 18 Wen, elc 9.50 4x36 Hammond 17.75
Ax21 Porter Cable 1000 4=37"%a Alias 18.25
3= 23% Shil, Thor 10.85 4x52% Walker .. 20.8%
J=24 Portar Cable 10.90 4x=54 21.75
6248 Delta-Sears . 39.75

L. All balts eloth backed. 2 Specify for wood or metal.

Wil Sh

3 Wi Assoried — Or I._El._g-m!'y Grit
4—MON BACK B—DOther sixes avail-
able at lowest prices— Please Inquire.

Mﬂﬁ.ﬂhwm Send check
ordar. NYS Rea. T
MGKEQN TOOL CORP., DEPT. SBR
ZT-55 Jeckeon Ave., mmm.u.v. mmm

PERSONAL

SUHUIVAL CATALDG
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The REX 2000 is one of the finest combination
woodwaorking machines made today and it's priced
below competition. With over 40 years of “0Old-
World" manufacturing excellence you are assured
a machine that is inspected and tested then rein-
spected and retested to ensure balance, smooth
oparation and unexcelled accuracy. The EMCO
REX 2000 will stand up to years of cabinet making,
reamodaling or any woodworking and we stand
bahind each unit with the most comprehensive
buyer protection plan available in shop tools today!

The ONLY combined Jointer-Thickness
Planer with:

* 30-day Free Trial = 5-year Warranty

¢ Lifetime Maintenance Program

cai: 1-800-521-8289

In Ohio 614/445-8382

emco-:USsA

e
YEAR >
WARRANTY

Dept. PM-34R » 2080 Fairwood Avenue

P.Q. Box 07795 » Columbus, Ohio 43207

CUSTOM

WE CUSTOM-MAKE GLASS SCREENS
TO FIT ANY ARCHED, ODD-SIZE
OR STANDARD DIMENSION
FIREPLACE OPENING.

© Tha lron Shop 1878, ‘B2

e

We build our custom glass fireplace
screens without compromise in materials
or workmanship. The frames are crafted
from heavy gauge steel. Hinges, latches
and mash curtaing are all extra heavy duty.
We'll not only build you a glags screan to
fit, it could last as long as your fireplace.

MNow on display al our new locations:
Pomona, CA Sarasola, FL
{714) 598-5766 (B13) 823-1479
Houston, TK L
(713) 7890548 | April "B4)

CALL OR WRITE FOR FREE BROCHURE

15| the lvo= Shop. Dwpr 110G Box 138 400 Beed Bood, |

et Tl (718} 5447100, |

I Mpere
| torept

Ty Yote L
W ooospt MogierCond, VISA ond AMEL

THE IRON SHOP®

MAMNUFACTURERS

NEW
TIGER
TILLER

WEIGHS 22 LBS. . . . DDES 4 HOURS WORK
IN ONE . . . BUSTS 50D . .. TILLS DEEP
WEEDS FAST WITHOUT HARD WORK!
I AuMS SINGLE HAMDED . WONT JUMP OR BOUNCE LIKE
OTHER TILLERS . . . IMPROVES YOUR SOIL MAKES

(GARDENING?

One month money back trial period, send for
fres gardening gulde . . . you mighl win a tiller.

i Write to Allentown Tiller Co. DepL @
1 c/o Allenlown Feed Co. Main SL Allenlown,
M.J. 08501, For rush delivery of literature Call I
201-530-8380 Ask tor Bueiry Allen

I TOUR GARDEN BETTER THAN OTHERS
[ | -
--—-Q
] ™,
W
TR
|
' Tl 18 in. wida, fins
[ ] srgle handed
Wabch afwesn Fown
| Gasoline powered, runs 8 hra, vt planis, 17-9-8 and
on 1 gal, fis knee deep. 2 in. wide
1
|

MNew Ritchie Verical Log

one man operation. 12 and
15 ton models built 1o last.
C Information, send $1.00,
RITCHIE ENTERPRISES,
Rt. 1, Box 2246, Lopez, WA 98261

Splitter. Designed for sasy | |

Your home
workshop

can PAY-OFF

Power Tml . FACTS TODAY!

Planer Molder Saw

Three power tools in one —
a real money-maker for you!

The Planer/Molder/Saw is a versatile
iece of machinery. It turns out prof-
itable precision molding, trim, floor-
ing, furniture. .. in all popular pat-
terns. Rips, planes, molds sepa-
rately...or alrat.nnoe. Used by indi-
vidual home craftsman, cabinet and
picture fi raming shops, lumber yards,
contractors and carpenters.
Never before has there been a
three-way, heavy-duty woodworker
that does so man _]uga for so little
cost. Saws to width, planes to desired
thickness, and molds te any choice of
patterns. Cuts any molding pattern
ou desire. Provides trouble-free per-
ormance. And is so simple to operate
even beginners can use it!

¥ SEND FOR
30-Day FREE Trial! exciring racrs

NO OBLIGATION-NO SALESMAN WILL CALL

RUSH COUPON  FOLEY-BELSAW CO.
TODAY! ﬂﬂ"sﬁsﬁ#'ﬁgﬁ B4111

TR e
A % idg .
LD Kansas Ciy, Mo. 5411

[0 YES, plrase iend mie the FREE Bookler thar
glves me complete focis about your Plamer.
Molder-Saw and full detaily on how | can qualify
Jor @ 30-Dhay Free Triel right in my owa shop, |
whderstand there 13 No Oblipation ond thar No
Salrsman will call.




I PM LONG-TERM CAR TESTS

VW VANAGON

Big As A Truck: Useful, Too

HONDA ACCORD

Japanese Virtue From Ohlo

DODGIE

First Car-Sized Van

JEEP CHEROKEE

Traditional 4wd In A

Downsized Box
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Dowrsized Jeep Cherokee was delivered in “perfect” weather.

with new car introductions
coming later and later in the year,
there was a considerable gap between
the time we turned in our last batch of
long-term test cars and the time the
new ones arrived. In fact, we've just
barely broken in a few of them. Before
we get to these new cars, we have
some old business to attend to:

Our aerodynamic Audi 50005 has
gone back, none the worse for wear,
and we're still unable to be any more
critical of this fine driver's car than in
our initial long-term report (page 64,
Nov. '83). The Chrysler New Yorker,
too, an example of the domestic
approach to luxury-car design and ocne
of which Chrysler can be extremely

170

proud, has been returned. It never let
us down despite our heavy-handed—
and footed—treatment. In almost
5,000 miles of rushing from one assign-
ment to another, we never did drive any
distance with the cruise control on, and
wound up with overall fuel economy
between 20 and 21 mpg. Anyone who
applies the tender loving care that
comes with ownership can top that,
we're sure.

Dodge Caravan SE

First, they downsized pickup trucks.
Then it was cars, 4x4ds, and now it's
vans. Chrysler is the first of the car
manufacturers to bring out a domesti-
cally made minivan. Its so-called T-van

We warnted a "Buy American” bumper sticker for our Honda.

is probably the worst-kept secret in the
auto industry. They have been leaking
information and photos of it for over a
year now. You may remember our ini-
tial report on the vehicle (The Garage-
able Van, page 66, June "83).

The Dodge Caravan and Plymouth
Voyager officially went on sale in Janu-
ary, and you can already see many of
them on the road. | anended the official
press preview at Pine Mountain, Ga.,
early last December and drove a Dodge
Caravan back to New York City. They
should have given me an order book,
because | could have sold a dozen of
thern on the S00-mile trip.

I got a chance to sample a wide van-

{Please tum to page 172)
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WORTH WRITING FOR

BELOW.

LOOKING FOR IDEAS ON CAR CARE, TOOLS, BOATING, HOME IMPROVE-
MENTS & MORE? CHECK THESE LISTINGS. THEN USE THE COUPON

808 UNFOILABLE OIL

Quaker State offers an information booklet to help vou select the right
antomotive motor oil. Explains how different operating conditions and
driving situations require different motor sils. Free

809 BETTER BOATING

30-page, full-color brochure from Mariner, illustrates and deseribes their
entire ":nr' nf ﬁllﬂ'llu'.l.n.‘l eliors. Muxlvls 5] “I EVETY hesater's l“‘l‘-l,l.h Ry
mtors from 200 to 2 horsepower as well as trolling motars and accesso-
ties. Free

810 THE PERFECT MATE

Locker Mate, a new product from Sious Technology promotes neatness,
o ization and expands the utility of lockers wherever they are found.
ﬁﬁu‘tal + oo adjustable in width from 5" to 127, 257 high. Polvrmer coated
tor added strongth and durability. Brochure free.

811 CRAFTSMAN'S CATALOG

Trend-Lines, o discount mail-order house, has just about evervthing a
woodworker needs - books, plans, hand and power tools, sanding belts.
saw hlades, finishes and many other unigue and vseful tems. Catalog
£1.00.

812 FIGHT ENGINE FRICTION

Mew formula lnbricant can help improve mileage, performance and start-
ing. Tufoil oil lubricant from Fluoramics explains how patented process
can produce energy savings and reduce engine friction and wear, Hro-
chure free.

813 WHALE OF A TIME

Brochure lrom Boston Whaler describes 36 of their boat models, ranging
from 9 to 27 feet. Information includes testimony from owners on Whaler
construction, safety and maintainance. Free

814 WORDS ON WINDOWS

24-page, full-color booklet from Andersen answers frequently asked
questions about windows and gliding doors. Covers new construction,
remodeling or replacement and also includes special sections on window
planning. Free

815 YOU WOULD WOOD FINISH

Minwas offers a 22-page wond finishing booklet including tips that save
time and trouble for do-it-vourselfers, Information on how to apply pre-
servative stain 1o house exterior o restoring priceless antigques, The
name of vour nearest dealer provided, Free

816 SPRING IN BLOOM

J2-pages of pla.nts and trees, flowers and fruit in full-color. Spring sale
catalog from House of Wesley will assist vou in planting a complete gar-
den, landscape and heantify vour home. Free

817 PLENTY OF PLANS i

POPULAR MECHANICS all mew 1954 “Plans and Ideas” catalog . . .
Over 90 ideas on workshop projects, plans for shop tools, storage
houses, boats, furniture, toys—just about everything! §1.00

818 THE HARDWARE STORE IN YOUR MAILBOX

-page, colorfully illustrated catalog from DRI Industries. Shop from
vour home or office for all vour do-it-voursell repair and building needs.
Owver 13K items . . . select from fasteners, tools and organizers, Free

819 SKI INDOORS & STAY FIT

Duplicate cross country skiing motion with a jarless total hody, cardio-
vascular exerciser. S-page. full-color brochure from NordicTrack dis-
cusses equipment specifications, as well as exercise and calorie informa-
tion. Free

820 DO-IT-YOURSELF LIBRARY

Carbook's 32-page catalog of do-it-voursell books covers virtually every-
thing of interest to people who enjoy working with their hands, Over
1,008 titles, ranging from cars and trucks o aireraft and boats . . . wood-
working and metalworking to electronics and computers. 8100

821 QUTDOOR QUTFITS FOR ALL SEASONS

Cabela's presents thousands of quality ftems for fshing, hunting and
oaikdoor recreation in seasonal cataloes. Five catalogs per vear. Free
B22 PUT A NEW WOOD FACE ON

Here's a new 1954 catalog featuring a broad choice of veneers, inlays,
pre-joined veneer faces and supplies for the veneer crafier. Also includes
embossed wood moldings. chair cane and hardwood lumber. From Boh
Morgan Woodworking Supplies. 50¢

823 DO-IT-YOURSELF DREAM HOUSE

The new factorv-made houses offer vou top-notch construction at savings
up to 509! Many manmufacturers will also make all the parts for a custom
honese from gour plans. Build the hoose vourself or have it boilt. Bro-
chure lists 13 name and addresses of manwfaciurers of houses, The
Building Institute, 5S¢

824 KNIFE KNOW-HOW

16-page, informative booklet from Buck Knives shows how to sharpen a
knife. field-dress a deer, skinffillet fish. Also includes safety lechnigues
and much more. Free

B25 SAWING SAFELY

A full-color, l6-pape soide to safe and efficient chain saw use, Also
includes maintenance tips. From Husguarna, 25

826 WONDERFUL WOOD FINISHES

S-page, 4-color booklet from Wateo-Dennis shows how to create profes-
sional finishes the first time with all tvpes of wood. Wateo Danish Oil
seals, primes, finishes, hardens, protects, beautifies and penetrates

in one application. No pre-staining needed. Free

827 FUN-FILLED CATALDG

Things vou never knew existed. New, 19584 8-page catidog of 1600 hard
fo gesd o Ities, jl.l'.llil.'!, tricks, ontdoor items, I:trhllit'h', sports, scienoe,
electronics, models, madeets and more. From Johnson Smith Co. 10¢

828 DISCOUNT CATALOG

1i-pages . . . from air compressors o winches | . with log splitters and
parts to build vour own. Tratler parts, gas engines, generators, chain
saws and aceessories. From Northern Hydraulics. Free

829 GET HITCHED

15 page, Tull-color Hitch Guide from U-Haul tells vou how to choose the
ri-E;]lﬂ hiteh for vour make and model car, safety towing tips and a com-
plete deseription of towing accessories. Free

830 GENTLEMEN FARMERS AND WEEKEND GARDENERS
16-pazes, Full-color hrochure from Gilson illustrates their loan and garden
tractors, mowers and tillers, Information on specilications, accessories,
safety and warranties also included. Free

831 NEW WAY TO REMEMBER

A unicpue approach to memory improvement is provided by easy-to-resd,
casy-to-apply book entitled INSTANT MEMONRY. Uses natural ability of
vour mind to recall . . . no word association. Introdectory information.
Froee

832 CAR CARE . . . AT YOUR FINGERTIPS

If vou drive a car, von need POPULAR MECHANICS Master Keys (o
Car Care. This information-packed seres of illustrated brochures con-
tains step-byv-step instructions to help vou maintain vour car and keep it
looking like new, Convenient-siae makes this valuable goide the handiest
tonl in vour car care kit. £3.45

Popular Mechanics 3/84

Box 1718, Sandusky, Ohio 44870

Plenase see that | recera the lems chacked bl

] BD8 ] 813 L1 818 O 823 50¢
0O 809 O a4 ] 819 T 824

0 810 0 815 O 820 $1.00 825 25¢
O 811 $1.00 O 816 O a21 O

] s12 0 s17 [0 822 50¢ Ll 82T 10¢

This Coupon Expires May 31, 1984

Total monay for priced items §
Service Charge $ 50
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FREE

80 PAGE CATALOG

80 Pages packed wilth producis &l Super sav-
ings for clock bullding and woodworking.
American made quarlz movements, wood-
working tools at discount prices. clockbuild-
ing plans, and new precul hardwood clock
kits, Hundreds and hundreds of unigue and in-
feresting ilems ai the lowes! prices you can
find. Great for the hobbyisl, essantial for the
crafisman, Mail coupon today, or call

- e e .

(414) 248-1150 #
% - DEPT. PM34 &
KLOCKIT PO 5058 . o

HANE

LFa'. Taster dalivery includa 21 for 181 class mailing J

THE INCREDIBLE NEW
PROFIT MACHINE!!

Makes: Regular-size donuts, mini-donuts,
rosettes, funnel cakes (2 sizes) plus any
fried focds.

Delicious tasie, exciting aroma attracts
customers. Thay watch, they buy, you make
big monay.

Idaal for fairs, publlc events, fund raisiig,
specialty rastauranis.

= Dasigned for guality, safety

= Stainless steeal and aluminum

= Plugs into standard 110-voit outiet

= Easy to operale — complete instructions
= Financing available

Call TOLL FREE 1-800-328-8213
or write (including phone number)

AMERICAN FOOD LINES, INC.

A Quantum Group Company
8851 13th Ave. No., Dept 738
Minneapolis, Minnesola 55441
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LONG-TERM TESTS
{Continued from page 170}

ety of T-vans with various options at
the press preview. The front-drive T-
van is available with a five-speed man-
ual transmission or a three-speed auto-
matic and Chrysler's 2.2-liter, four-cyl-
inder engine, or with the automatic and
Mitsubishi‘s 2.6-liter Four. While the
2.2 might be fine in the Great Flains, it
doesn’t have enough power with either
transmission to handle hills. The 2.6 is
no dragster either, but at least it can get
uphill, merge with highway traffic and
generally get out of its own way.

Chrysler has promised to introduce a
wide-ratio five-speed early in the year,
and this should give the 2.2 better
acceleration through the gears. If you
want a five-speed, insist on the wide-
ratio unit, and test-drive it to see if it
will do the job.

1 found the stick shift lever a bhit
short. It felt like | was groping for
change on the floor every time [ had to
change gears.

Carlike emphasis

During the preview, the Chrysler
public relations people constantly re-
ferred to the vehicle as a car, not a truck
or van. And it is more carlike than
trucklike, despite its van silhouette. The
T-van is built on Chrysler's K-car plat-
form, so it is no longer than an Aries or
Reliant, although it's 4 inches wider.
The T-van takes up less space and han-
dles better than a full-size wagon. It's
much easier to park, maneuver, drive
and garage than a full-size van, and will
no doubt appeal to people who want
seven seats, but don’t want to drive a
truck.

With this in mind. [ selected the most
carlike version for our long-term test—
a loaded SE with automatic, 2.6 engine,
velour upholstry, seven seats (you have
a choice of one, two, five or seven seats
in the T-van), cruise control, power
stearing, seats and door locks, Good-
year's new Vector all-season tires, a
roof rack. rear washer'wiper, plus a
four-speaker stereo system. Sticker
price was $12,835. The base model
starts at $8,678, The single-seat com-
mercial van base price is $7,595.

FM's van does not have power win-
dows, the handling suspension or two-
tone paint, 50 its price could have been
even higher.

Options cost about the same as a K-
car (the 2.6 engine, for example, is
$259). Chrysler has certified the T-van
as a truck, so you must register it as a
multipurpose vehicle in most states,
and this could affect license and insur-
ance fees.

Thers are many thoughtful touches
in the T-van. Instead of a tiny glove
compartment, there is a big dresser

drawer under the passenger seat. Both
buckets and the two-place bench have
fold-down arm rests. Six of the seven
seatbelts have inertia reel retractors
(the exception is the center position on
the three-place bench). Seatbelts are
anchored to the sturdy benches, so the
benches can be guickly and easily
installed, swapped, or removed. There
are two lights under the rear liftgate
that illuminate the ground as well as
the small cargo bin. The spara tire is
stored under the cargo floor and is low-
ered to the ground {(or stowed) by a
cable and winch system when you usa
the lug wrench to turn a nut under the
carpeting. One option we would have
liked is the remote-control rear wvent
windows. Twisting knobs on the ceiling
near the driver opens or closes the piv-
oting rear side windows via cables.

So far, we've driven the Caravan
1,600 miles, and we do have a few
complaints. The sliding side door is dif-
ficult for kids to close properly. If it's
not slammed tight, it hangs up half-
latched and is hard to unstick. The rear
seatback and the sliding door track
began to rattle as soon as we hit New
York City's infamous potholes. And the
engine stumbles a bit on cold momings.
We'll see if the dealer can fix this.

The compact size, while it is handy
and cute, does have one drawback—
you have to make a choice between
people or cargo. Unlike a full-size van,
you can't fit seven people plus their
vacation luggage into a T-van. And the
bench seats are a squeeze for seven
adults. But it's easy to get in and out of.
The seats are only an inch or two higher
than a car's.

To date, it's been a ball to drive.
Everyone loves it and asks us a million
guestions about it. 1 got 19 mpg on the
highway and 18.2 in commuting. The
aerodynamic shape, with its flush
windshield, nearly eliminates wind
noise, making this a comfortable van to
drive long distances. And my son's
entire Boy Scout troop now thinks I'm
pretty cool.—W.H.

Volkswagen Vanagon

Everyone still thinks of the VW as the
original minivan. However, the Vana-
gon has grown considerably from the
original VW Microbus—in sophistica-
tion, power and size. It's almost as big
as a conventional Ford, Chewy, or
Dodge van, with 201 cu. ft. of cargo
space. The seven seats are upright and
roomy enough for adults. Even with
saven passengers aboard, there’s room
for 49.7 cu. ft. of luggage behind the
rear bench.

The new water-cooled rear engine is
a big improvement over the old air-
cooled unit, both in power output and
noise. You can still hear the familiar
VW flat-Four bleat, but it seems far
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away now, not upside your head.
Although the new Wasserboxer engine
produces only 82 hp, the very wide-
ratio four-speed manual transmission
gives the Vanagon brisk acceleration—
up to 20 mph in FIRST, 40 mph in SEC-
OND and 65 mph in THRD. You get
quite a bit of engine roar if you wind it
up this high, and there’s no tachometer.
However, the shift points are indicated
on the speedometer dial and there is an
ignition cutout that prevents over-rev-
ving.

Jumping back and forth between the
Vanagon and T-van, as | have done, |
was very aware of the trucklike quali-
ties of the VW. It's big and squars. You
have to climb up into it and remember
not to fall out! There is a loud wind roar
at highway speeds. The 3-foot-long
shift lever is awkward to use, and
forced me to lean forward to reach
THIRD. All very trucky.

The Vanagon gives its driver a new
appreciation of the phrase “forward
control position.” You literally sit on top
of the front wheeal, with your arms and
leqgs out in front of it. Although forward
visibility is great, it takes a few tries
before you learn not to cut comers too
tight.

e . &

Forward control position of the Vanagon
puts you off untll you get used to It

The compensation for this rather
bizarre way to drive is room—tons of it.
When the five of us went shopping fora
Christmas tree, we took the Vanagon,
not the T-van, and we didn't have to put
the tree on the roof, either. For a rig this
big. we've been getting an excellent
18.3 mpg in daily commuting and
arcund-town shopping.

There have been a few disappoint-
ments in the 650 miles I've driven it so
far. With 3,700 miles on the clock, I dis-
covered a coolant puddle under the
engine. [t was rmunning along an
exhaust header and may have come
from the block or a hose. It was impos-
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sible to tell. | refilled the reservoir tank
and made a note to have a dealer check
it out.

I never tried to remove the bench
seats because it requires a lot of
wrench work and it never was neces-
sary. All the bench seatbelts are old-
fashioned, nonretractable types. They
are difficult to adjust, especially for
children, which discourages their use.
It is almost impossible to secure an
infant seat with such bels.

Awlkward filler
The filler for the windshield reservoir
is under the carpeting in the driver's

footwell. It's awkward to fill without a
funnel and you can't tell it's full until it
overflows. The job was made a good
deal more difficult on our Vanagon
because some overzealous assembly
line worker had glued the carpet over
the cap.

Although a rear window wiper/
washer is available, our Vanagon was
not equipped with this option. Foul
weather convinced me that it is abso-
lutely necessary on any van for decent
rearward vision. Actually, for a base
price of $11,700, the rear wiper/washer
should be standard. —W.H.

{Pleasa turn to page 174)

WITHOUT OIL ANALYSIS, CAR LEASING COMPANIES, TRUCK FLEETS
AND AIRLINES WON'T MOVE. NEITHER SHOULD YOUR VEHICLE.
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“IF YOU WANT YOUR CAR IN TF CONDITION. IF YDU PLAN TO GET MAXIMUM USE DUT OF YOUR CAR
BEFORE YOU TRADE IT IN. OIL ANALYSIS CAN BE A USEFUL TOOL."..Popular Sclence Magazine.

You take care ol your car, change ol reqularly, and have routine marmntenance performed. You ireat
ur vehicle like the fine maching il is. Whelker you do Ihe repairs or pay for the work dome. you nesd the
ast expensive and most efficient methads used by large corporations and governmental agencies —
having engine il and transmission il undergo speciroscopic analysis. Then you will know whal
should be done and can tell your mechanic whai is needed Mo more unnecessary, costly work!
Wha is oll analysis? Just as a blood test feils the physician what is going on in the human body, spectro-
scopic analysis provides information for 2 computerized report on an enging or transmission. 0il is
analyzed for metal content providing information on unit wear. coolant dilution, dirt. as well as fuel
dilution and total solids. Ths information 15 franslated inta recommended maintenance.
Precision Diagnostics, Inc., specializing in lop guality, accurate. scientific oil analysis makes TWO esis
available 1o you — engine oil analysis and transmission ol analysis. Computer printouts provide in-
formation on needed work and explain the meaning of the spectroscopic findings. These are the same
tests that have been provided to industry and government for twenty three years and are available

to consumers for the first time

WHO USES DIL ANALYSIS?
Rirlings Truck Flests
Clty ol Chicagao City of Los Angelez

Ambrak Insurance Companies

WHEN TO USE OIL ANALYSIS ¢ Cal. Fld Transit District

& Every 15000 miles or sooner if your engine or fransmission loses efficiency or soumds bad
* Belore you sell a car, o command a lop price.
= Before you buy a wsed car.
= Befgre your new car warranty expires
Order spectroscopic ol analysis kits now for your car, truck, boat and @irplane — for thedr engines and
fransmissions. This small expenditure provides information that could save hundreds of maintenance dallars!

S EE—— E— E—— E—— T T E—— E—— E— —— —— — —,

Mail to; Precision Diagnostics, Inc., 777 Silver Spur Rd., Suite 132
Rolling Hills Estates, CA 90274, Attn: Depariment 301

Gar Leasing Companies
Agriculture & Farming
U.5. Army Corp.

of Engineers

Ship 1o

Your name (peint)
Streat address & apl. no.
City, state, zip code
Enclosed is check or money order only for §
Charge rn'fEr Master Charge L visa Card _

(Charge card No.)
Expiration Date..

Check Ma. of

" i{Signalure charge orders)
Sub-1otal L1

Add 52% par kit lor
ghipping & handling 5
Total 3

of the tests ordered are lor aircraft?
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LONG-TERM TESTS
(Continued from page 173)

Jeep Cherokee Chief
I took delivery on our long-term Jeep
Cherokee Chief on the best day of the
year—the worst day. Detroit experi-
enced its first major snowstorm of the
season that day, tuming a short 12-mile
trip from downtown out to AMC into a
70-minute nightmare. It took me only
20 minutes to get home, in traffic.
The downsized Cherokee X is a like-
Iy key to profitability for struggling
American Motors. About 20,000 1984
Cherokees have already been sold. Ini-

tial planning for the entire year had
been only 40,000, so sales are far
ahead of expectations. Price, apparent-
ly, is no object to Jeep buyers. Base
price for the Cherokee is $9,095, and
the sticker for cur Jeep, which is typical
of the optioning process, inflated that to
$15.376. That's $5.015 worth of op-
tions, plus a $368 transportation
charge.

Our long-term test wehicle was
equipped as we think most people
would want it. The Cherckes Chief
package over a red exterior is the most
striking visual combination, and the fat
Goodyear all-terrain tires on AMC's

There is only ONE leader . . . Wheel Horse. We
invite you to compore. This Work Horse
LT-1100 3-speed lawn tractor is backed by the
same Wheel Horse engineering ond design
excellence, ond is ovailable ot a price you can
afford. This spring, you won't find o better
“‘quolity volue™ in a lown tractor anywhere!

WORK HORSE
»y ™ Wheel Horse

Quality. At an affordable price.

Wanuloo ured by Weeel Horse Prox

WS Do

with Bend, Indbone, 1 -800- 346474, I inthona, call

-

4

strbabli oF BOr b gair vy Whissl Hor s deiles s only
gl

optional aluminum wheels enhance this
rugged appeal.

This Jeep just laughs at snow. Com-
mand-Trac 4wd can be engaged on the
fly. and the five-speed gearbox coupled
to AMC's new 2.5-liter Four provide a
good combination of power and econo-
my for this type of wehicle. The very
first tankful of unleaded regular gave a
15.3-mpg returm on the investment,
despite our youthful exuberance and
the resulting four-wheael spin when
accelerating away from stoplights in
the snow.

We'll put a lot of miles on this Jeep in
the next three months or so, including
trips down to Florida and up into the
wilderness of Michigan's snowbound
Upper Peninsula. Stay tuned. —D.C.R.

Honda Accord

“Starting now. Made over here.”
That's the way Honda announced its
1983 four-door Accord when “the first
Japanese car built in the United States”
rolled off the production line in Marys-
ville, Ohico.

The car we tested for half a year
showed little evidence that it came
from a brand-new manufacturing plant
in a country foreign to its origin.

Typically Honda, with all the nice lit-
tle touches one expects, it was wall put
together and performed flawlessly up
to the time we returnad it with 14,220
miles on the odometer. (We did suffar
through one fuel-line freeze-up in 2° F.
weather, but I'm blaming the gas for
that problem.)

Sure, with an automatic transmis-
sion, its 1,751-cc engine doesn’t rocket
you away from stoplights, but it's
amply powered for family transporta-
tion.

The ‘83 Accord's transmission is
another first, according to Honda: The
first four-speed automatic in a front-
wheel-drive car in the United States. It
features a lockup torgque converter
which “significantly closes the gap
between five-spead and automatic
mileage figures.” Its EPA estimated
mpg is 29 city, 40 highway. We calcu-
lated overall mileage at 31 mpg during
our test driving. (That included some
stationary engine running just to keep
warm during this past, frigid winter.)

The lockup torque converter gave me
a hit of concern early on. As the car
approached highway speed, 1 thought
the engine was surging, but was
assured it was normal. After that, no
problem.

The Accord's bunch of standard
equipment includes cruise control and
power-assisted front disc brakes, to
name just two. Handsome inside and
out, the dark gray model we drove is,
for my taste, one of the best-looking
cars on the road—and even nicer with
its facalift for "84 —J A L.
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Learn the money-making art of
Locksmithing! Home study with the
famous Locksmithing Insti-
tute is ke an actual ap-
prenticeship...in your
OWHN well-aquipped
lock shop. You work
under a Master Lock-
smith instructor, re-
celve your own electric

-H-"‘-\_

key machine, locks, keys, parls,
picks—all al a price many grad-
uates say would be fair for just the
instruction!

START NOW!

In mere weeks you can be ready lo
make money copying keys or in-
stalling locks. Later, you can get
into even more profitable areas of
locksmithing. Our course also in-
cludes a special unit on Fire and
Burglar Alarm Systems—another
field with new earning potential

Gel these professional advaniages at no extra cost
when you take Locksmithing Institute training.

BE A LOCKSMITH!

due to rising crime. The Institute,
of course, can’t guaraniee you a
job or income, bul we have suc-
cessfully trained thousands of
men and women with basic me-
chanical aptitude in this most
essential profession. If you can
study at least 1 hour a week, we
can do the same for you. Write us.
It cowld be the key 1o a new fulure!

s, Approved by N.J. Com-
f m Y missioner of Education.
| | State Approved Diploma.
w2 Approved for Veterans.

LOCKSMITHING INSTITUTE

=

q@

Established 1948 « Division of Technical Home Study Schools
Little Falls, Mew Jersey 07424

T————y s
ey ﬁ ol @ O
SEND TODAY FOR FREE BOOKLET

Littie Falls, New Jersey 07424

ZIP.

[ Check here il Vataran
EEEEEEE ...

! 4 have slready “The lessons, |8 TO: Locksmithing Institute, Dept, 110-034
m“EEi!h' ;-uged rn:launtals and in- :
my s lodge structors were MAME_
and 38 spart- EXCELLENT ., . |u Please send FREE Op-
I kme%;___m you s llh really enm:ieﬂ : portunity Booklet and ADDRESS
see my locksmith course is @ LoCHSmitng Course. Am
practically paid for! | was Relling my friends about the |8 sample Iea.son-. male- ooy _
never 50 enthused with les- course, as it is well warth |B rials. Mo obligation. Mo
o elinge Ors, b, T Frask B, Bishep, A salesman will call SR
Azusa, Calif. Halt, Mich, :_

NEW!
FROG PHONE

FREE GIFT!

Key Ring/Digital
Clock/Tape
Measure.

$9.95 ; ) |
value. y I

W HOME OWNERSHIP
Do You Have What It Takes?

-NE

1
1 TAKE THE TEST vesno | |
i 1 Do you want § baautiiul new home? I
: u (Sebect rom over S0 PIEIEY . .. .....ie et [ |
: 1
1 D0 PO OWNERIIT oo o snbine s s s s m s s i p e e D I:] i
e [ | 2- Do you have the means io acquire land? DD (]
Special Offer $24.95 \':x| 1 (Your fot may not have 10 be fully Paid 1or} .. ............oooeiiiiin 1
Frog Phones ane cnkigoedy desig@ned, tonsed 1 I 3 Mmmtndnmﬂﬂm,wmﬂ? l
by J u i » [Save thousands of dollars — bulld il yoursel! with our pre-cul malerialks,) DD M
| 4 Do you have a combined income of $18,000 or more?
; : |+ (No down payment required — 100% consiruction financing avallable) ... . ] D__,J :
. K § Getstarted on your new home today. Fill out the information below and mail the above test g
i.l:-.ullll:::i |“_ :'.I._;II S hint A4 I._“:-L-.In:-.--_i 'II_'.' I:::L-' I results at once! Pleasa sand me (check ane). O Free cotor brochure [ ]
Guaranteed Delivery: Send money M e . 0 B0 page, full color catalog .
tie wrrk dellvery. Tel: 20066411185 i - [ Please anclose 53 check or money arder | 1
- .. et i PHONE NUMBER | |
| EBE.L, Inc, 11 Moonachie Road, Dept. M-2. [ | MIIE‘ “nme‘ w HONENUMBER L~ [ ]
Moonachis, N.J. 0TOT4. MAME
1 0. Fred Phone [ Pandal Firefly | . 4700 Nathan Lane, P.O, Box 9495 1
§ @524.95% en plus 5295 jor p. & h B | | Mpls, MN 55440 ADDRESS ]
B Cherk or Money Order enclosed .
B NI residents add sales rax 1 You're Miles ahead with CITY STATE _ 1
§ Mame . I 1 nodown paymeni. 2iP a [ |
| f‘.ﬁ:mﬁ(mrﬂ*'_‘:m_ i i e e gyl gl |
e A Qppu——
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How To Frame And Finish

A Basement Window

common problem is encountered
by many homeowners when re-
modeling a basement: how to frame
and finish a window that is recessed
back from the foundation wall. The
answer: Install an extension window
jamb made of 1%6 or 1 %8 No. 2 pine
ripped to the appropriate width.

First, frame out a rough opening
around each window with 2% 3s. Cut
the header and sill 2 in. longer than the
window width. Nail the header 1 in.
above the window opening and the sill
1 in. below the window.

MNext, determine the width of the
jamb. Measure the distance from the
window frame to the finished wall, then
rip the pine stock accordingly.

While framing out the basement walls, bulld a rough ng
around the window that Is at least 2 in. larger on all sides

Preassemble the before nalil it into
the rough opening
Ishing nalls and simple butt joints.

176

Here’s an easy-to-build
extension jamb for covering
basement utility windows.

BY GENE and KATIE HAMILTON
Photographs by Gene Hamilton

Cut and assembile the jamb so that its
inside dimensions clear the window
opening by at least Y4 in. on all sides.
Assemble the jamb using 2-in. fin-
ishing nails and butt-joined comers.
Next, hold the jamb in the rough win-
dow opening and use cedar shingles to
shim it into position. Be certain that the

bottom of the jamb is level with the
window opening and that the jamb
sides align with the window frame.
Check the jamb for sgquare and then
drive 2%e-in. casing nails through the
jamb and shims and partially into the
2%3 framing. Once again, check the
jamb for square before driving the nails
all the way in. Then, toenail the back of
the jamb into the window frame using
1%%-in. finishing nails. Apply caulking
where the jamb meets the frame.
Finish the wall with plasterboard or
paneling. The finished wall should be
flush with the jamb. Finally, trim the
window opening with casing molding.
Paint or stain the jamb and trim as
desirad.

Use shims to hold the Jamb In position for
. You should use 2-in. fin-  nalling. Be sure to check the Jamb for square

before you drive in the nalls.

it i1

The touches include casing mold-
ing around the window opening and slim
blinds for privacy when needed.

POPULAR MECHANICS = MARCH [584



Build Yourself the S
For _

For mang, log home living means a
simples, more economical way of life. If that's
what you want, look to Lincoln Logs Ltd. We feature
4 Jower total erected cost than comparable models
from mor manufacturers,

Why? Because Lincoln Log homes are pre-
engineered——nod precut or numbered, which adds
1o the cost of log hornes and restricts Freedom to
customize or correct errors on-the-job

Lincoln Log home packages are complete {you
even get rodf systemn, hardware and nails). And a
wide range of options Is available for you to add
later, if you desire.

Write for your Lincoln Logs plans kil. Send the

coupon with check or money order for $6.00

Or call B00-833-2461 (in New York State call

518-404-2426). MasterCard and Visa accepted.
Exchusive Dealership Territories Avaitable

g g e i

§§E§

Lincoln Logs L

I 191, Lirsolin Lo Lid

LRI

imple Life.

(A N

Lincoln Logs Lid,
6054 Riverside Drive, Chestertoom. NY 12817

Enclosed is my $6.00. Please nush me my full color plans kit
Name

Address

City, Stale Zip

County

Phane | !

F--_‘ﬂ.--------

- ]

EARN UP TO

*12 AN HOUR

INYOUR OWN
SPARE
TIME or
FULL TIME

INTRODUCING...

I

u risk nathing by accepting the
B 10 88 how ey you an
burn youwr space time into big Cash
Pralits with your owt Complete
Sharpeing Shop. Mo selling
™ praviOUS EXpEriencE needed
Quf famous Sharp-All and
show-how Instruction sef you up
to make S200. $500. 700 a
maonth CASH sharpaning Saws
Mnhves Sergsors, Lawamowers,
Shop and Ganden Toaols. .. all
culting edgpes

ON OUR
30-DAY
FREE

Send for all the facts!
Our free Book tells how to
start a profilable, lifetime
hame sharpening business,
how e halp you grow, how
wa Il inance you

QUICKER UNSTICKER,

BETTER PROTECTOR.
Developed by

Smrd of FAEE dutit — mad coupan Bow o pofteasd TODRY

Foley Betgaw Co.  S8320 Field Bublding, Kansas City, Mo, 64111
Mo Qbligation.. . No Salesman Will Call

RONSON | Qe s s
CORPORATION | i i

SHARPENING BUSINESS !

ree Vigor® Tool Catalog
244 Pages of
Hard to Find Precision Tools.

With Purchase of: PK-35—Setof &
VIGOR" HOBBYCRAFT PLIERS AND HIP-
PERS with CUSHIOM GRIP HANDLES

Fine quality, well made lap joint. polished
heads,

Flat Nose lof holding ltal or square objects 1o
make angular bands.

Chain Nose for twisting, gripping, or for loops

Round Nose for making bends, loops, coils or
for twisling wire

Side Cutter—Puoinied nose

End Cutter for haavy duly cutting

Post Paid in
Continental
UE.A,

[ s
EE244 page $15,95
Vigor Catalog
Catahog Only
—refunded on first catalog order
CHECK OR MONEY ORDER
PLEASE PRINT CLEARLY

Plus FRI

$2.50

Mama__
Address_
Gy

State _____ Zip

GOLDMANS
P.O. Box 2160 Dept. 184
Hempstead, N.Y. 11550




PRODUCT UPDATE

Breathing easily

Many allergy sufferers don't develop
?'i')-'l'l'lp'.l.:-r'l'l..‘s uniess i:’H:_.'IU'H{"'J to dust o
pollen for hours, They inhale tny
particles until a threshold 15 reached
and their eyes tear or they begin 1o
cough. Now comes the Hincherton
Hayfever Helmet, a space-age plas

tic bubble anached to a battery
powered. fan-driven filter you wear
on your belt, Use it for an hour. and
you can be exposed 1o dust or pollen
for several hours without developing
symptoms. For more information. con-
sult your physician and write: Level
Seven, 1924 Arlington. Charlottesyville

Va. 22903

relation to us) is a 12-inch ruler with  tor. The package costs $19.95 through
Ruler/Calculator/Clock English and metric numbers. It has a PM Industries, 5946 Kester Ave., Van
The RC-258 from FPM Industries (no digital clock and a removable caicula- Nuys, Calif. 81411.

Newer lights

The Emergency Lighting System consists of a pair of caged bulbs.
Alligator clips hook them to any 12-volt car battery. A set costs
$19.95 Write to: Dow-Glow Safety,

Bax 207, Heading, Mass. 01867 O

/.

Pump by hand
The PalmPump costs $30. Write to Stanfill Asso-
ciates. 27589 South Raleigh, Denver, Colo. 80236

Energy snoop

The heat sensor in the E/One snoop
picks up heat loss through any wall or
window. It operates on a 9-volt battery.
Follow the instruction manual and you
can conduct your own home energy
audit. It costs $47 from Emvironment
One, 2773 Balltown Rd., Schenectady,
N.Y. 12301 ™

Better view

Gor-Vue's $125 arc-welding helmet's
lens gets darker or lighter depending
on the intensity of the welding light. | | experiments. From 52, Write to: Things
Write to: Gor-Vue 29085 Sollin Rd.. | | of Science. RD1, Hox 130, Newtown
Cleveland. Ohio 44139, Pa. 18840

Things of science

A vanewy of nteresting do-it-yourself
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HEAVY DUTY LOG SPLITTERS

12"z fon Homeowner Special -
Heavy Duty Slide, 5 HP engine
combsned with 11 GPM 2 stage

pump. Auto detent valve, &
wodge. 3 Galon Tank with Fdter &

Stramner, Large Preumatc Low or
High Spead wheels. 174" Hilch

Low Speed #1128 ST29

High Speed #1125 $739

Will Ship 48 States for 560

16%z ton

Heavy Duty 4" x 24 cylinder, 5 gal
Reservor, 11 gal 2 Stage pump. 5 Hp
Motar, 8° Hydraulic Wedge, Suction
Strainer, Fitter, 480 x " High Speaed
Tires, 1%%" Hitch, Heavy Duty Frame
These will spiit the toughest trees.
High and Low Profile only  S868
Wil Ship 48 States $80

A 24"z fon Block Busier

12 Wedge, 5° Bore x 24” Stroke cyfindar, 7

gal Tank, 15 gal 2 Stage pump. 10 Hp

Motor. Auto detent vahwe

. Low Profile #1142 $1388
High Profile #1140 ST5S9

Will Ship 48 States $100
M ke P Bme of onder
or we will ghap Fri Collact |

Toughes! Iram in the industry

1. Gas (Horiz. and Vert.)
Horiz. 5 Hp. Brggs % Shaft #6052

5 Hp. Tecumsah %" Shaft #6051

8 Hp. Tecumseh cast ron sleeve #E0B1

1DH|:- Tecumseh cast won sleeve #6010
& Hp. Tecumseh 1° shalt #7082

EHI: Bnggs 1° shalt #7080

10 Hp Tecumseh 1° shall #7010

Other 3-20 Hp. models at savings up 10 50%

2. Homelite Water Pump

Cormosion maistant construction, ideal lor water and chemical transfer EPDM saal
2 suction, 28' Wt 120" head. Will purmp B400 GPH - 3 hp Briggs. Will ship 48 siaies

lor $6.00
Hevn #10565 £183

3. 5 hp Air Gm!ruunr
Shp &0 gal. ven. - Campbell-Hausheld Model #'VTS587 two cylinder, pressure gauge

with safety reliel vahe. 230 volis 11,8 CFM & 40 PSI and 9.4 CFM at 90 PSI,

25722 whE" Hem #15854 Ship weight 415 lbs Sale
Will ship 48 states for 540,00
5§ hp 2 stage

Shyp - Campbell-Hausteld Moded 2 stage tein cyclinder 60 gal 230 volts, 23.4 CFM at
125 P51 21.5 CFM at 175 PSI o 200 PSI

tiem #15857 Ship weight 485 s Sale SI179.00

mumbwm'ﬂmlhmmmm -
Northern £
Hvdrc:u lics

P.O. Box 1219, Burnsville, MM 55337 Dept. #
Hours B-6 M-F 91 SalL

NORTHERN HYDRAULICS

DISCOUNT PARTS AND EQUIPMENT!
Prices Good Thru April 1, 1984

LOG SPLITTER PARTS

11 gal 2 Stage pump

Use with 5 Hp Mator #1011 $109
13 gal pump

: Use with 5 + Hp Motor #1013 ST3T
16 gal 2 Stage pump

use with B Hp or Larger Motor #1015 S 18T

22 gal pump
use with 10 Hp urLargerMclur w017 S279

Standard Control Valwe
Built in Ralie! vaive. #2010 S43.T5
Detent Valve,
Pressure Sensitve detent
¥iu don't have 10 Hold Handle
an raturn stroke #2020 S58.50
¥ High ¢ Dusp Vedge

523.00
mﬂ:ﬁm
to 20 gaimin #4020 S12.85
4 x 24 x 2" Cylinder
(Can go UPS) #2424 STI2
5% M x 2° Tie Rod
Ship wi 100 bs, #s00524 S210

4. Traller Parts

Wia have the largest sinck of trailer parts to repair or build your own &l discound prices
ncluding Hubs, fenders, wheels and tires. Axles. Brakes, Hilchaes, Winches elc 4
hole Hubs + Spirdies $37.50/'Sal
Ihem #1251 Trailer spangs 2000 LB capacity $24'PR

5. iem  Wheel and Tire Sets Tire nnlz'
$22.000:x $15.5
3$34.00 $22.00

1211 4R0x8 (4 Holi)
1216 480x12 (4 Hole)
12131 5708 $31.00 $26.00
6. ATV Tires—Save up fo 50%]
3 ply Betted Construction (U5, Made)
ITEM #12510 21 x 12 x B Knobby $39.85
12511 21 % 11 x 8 Trail Pro 247.00
12512 25 x 12 x 9 Turd busier 357.00

7. Hordda Generalors

Quiet and reliable. Static noise suppresser for mduced TV and Radio interenence
Ol Alert system automatically shuts off engmna d oll level below sale imit. Chrome
platad frama for profecton. Ideal for camping accessores, small tools and
appliances or ameargancy Power

ITEM #1660 EM-500 500 Wals 3298,
1662 EM-600 600 Walls 3327
1663 EX-BO0A B00 Watls £383.

Will ship generator to 48 States for 510

Send for Free 100 page Discount Catalog
Discount prices on Generators, Log Splitters, Gas Engines, Hydraulic Parts,
Winches, Trailer Parts, Air Tools, Truck sccessories, ATV Tires, Go-Kart Parts

MENTION THIS AD FOR SALE PRICES!
TOLL FREE 1-800-533-5545 (ORDERS ONLY)

Northern Hydraulics
PO. Box 1219, Dept. #
Burnsville, MN. 55337

Mame
Address

City

—Tp._

-

SEND COUPON FOR FREE DISCOUNT CATALOG) e Your Mastercard or Visa




PM OWNERS REPORT:

BY MICHAEL LAMM ‘wgsT COAST EDITOR

VOLVO 760 GLE

“I love the looks and reaction its styling gets,”

=MISSISSIPPI FACTORY REP

“As good as the big
Mercedes at half the price.”
—MNEW YORK DOCTOR

=

“Car has been off the road over
20 days to correct problems.”
—TEXAS REAL ESTATE BROKER

s

T ——

e ee——

s

“Dealer network not as good as the car.” —NEW HAMPSHIRE SALESMAN

“Turbodiesel performance is so
good | tend to ‘punch’ it. This
causes me to lose fuel economy.”
—CALIFORNIA TIVIL SERVANT

Owners like styling and
comfort, but reliability
receives mixed reviews.

Tha 760 GLE marks the first totally
new Volvo to arrive in America in
15 years. In price ($21,362 for 1984), it
stands just below the Cadillac Seville
and Mercedes 190E. And most buyers
are former Cadillac, Buick and Oldsme-
bile owners.

Valvo's new flagship preserves what
used to be considered conventional
engineering before transverse power-
plants and fwd became the norm. Its
up-front engine drives the rear wheels.
The 760 GLE comes with two engine/
transmission choices: an aluminum V&
and a cast-iron, Straight Six turbodie-
sel. Oddly enough, the V6 is larger than
the diesel, displacing 163 cu. in. (2,849
cc) against the kerosene bumer's 145
cu. in. (2,383 cc).

Volvo sells the VB with an automatic
transmission only and the diesel with a
four-speed manual or the automatic.
The manual comes with the Laycock de
Normanville electric overdrive, and the

180

trunk Is one of the

Bl
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automatic transmission has four
speads, the top one being an overdrive
ratio.

The GLE's unitized body is also con-
ventional, with ample space for five
along with luggage. Volvo prides itself
on corrosion prevention and crashwor-
thiness. The GLE makes extensive use
of nonrusting materials, and its front
and rear sheet metal is designed to
crush in a controlled fashion.

Front and rear suspensions are also
straightforward: MacPherson struts
fore and a live axle aft. The rear sus-
pension uses Volvo's Constant Track
system, which places a central longitu-

PHOTOGRAPHS BY BILL ASHE

A NATIONWIDE SURVEY
BASED ON 1,705,838
OWNER-DRIVEN MILES

dinal control arm above the differential,
along with a self-leveling system that
incorporates gas-filled shock absorb-
ers.

Nearly every conceivable extra
comes standard in the GLE, including
automatic air conditioning, heated driv-
er's seat that turns on at 57° F., mult-
adjustable seats, cruise control, electric
windows, power door locks, tools, stor-
age compartments everywhere and, on
‘84 models, a four-speaker AM/FM ste-
red systam.

S0 much for the sales pitch. The
question now becomes, Do those peo-
ple who've already bought the GLE feel
it's a good car, bad car, good deal, bad
deal, or something in between?"

We asked GLE owners and, frankly,
their collective bottom line surprised
us. Nearly a quarter said they might not
buy the GLE again. They were unde-
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MAKE EXTRA $$$ EVERY DAY!

Get into the big, year-round

EXTRA MONEY BUSINESS
that's EASY to learn—EASY to do-

and EASY ON YOU!

Be a LOCKSMITH!

You Can Make Up to $12.50 an Hour
—even while learning! Train FAST at Home!
MNever before have money-making opportunities been so
great for gqualified Locksmiths, Mow |ucrative regular lock
and key business has multiplied a thousandfold as millions
seek more protection against zooming crime. Yet there's
only one Locksmith for every 17,000 people!

Start Collecting CASH PROFITS Right Away

You're "in business” ready to earn 35 to $12.50 an hour
a few days after you begin Foley- Belsaw's shortcut

training. Take advantage of today's unprecedented op-
portunities in locksmithing for year - round EXTRA
INCOME in spare time — or fulltime in a high-profit
business of your own. Hundreds we've trained have done

it. So can YOU! All tools plus professional Key Machine
given you with course. These plus practice materials
and equipment, plus simple, illustrated lessons, plus ex-
pert supervision, plus business-building guidance will
enable you to KEEP THE MONEY COMING IN! [deal
for retirement — good jobs, too.

SEND FOR EXCITING FACTS — No Obligation
Discover what's in Locksmithing for you — how Foley-Belsaw’s
master-locksmith-approved training can give you the skill you
can depend on to EARN MORE — ENJOY LIFE MORE. Just fill

in and mail the: coupon below to receive full information by re-
turn mail. Do it TODAY!

FOLEY-BELSAW INSTITUTE, 10425 Field Bldg., Kansas City,Mo, 64111

THIS PRO MAIL THIS COUPON—ND SALESMAN WILL CALL
KEY MACHINE FOLEY-BELSAW INSTITUTE,, 10425 Field Bldg. i A
YOURS TO KEEP Kansas City, Missouri 64111
Pisass sand me fres of coal or obligabon pour publceticn "Keys i0 Your Fu-
can Idﬁ 5\25 tﬂ ture” on how Foley-Beisaw onn guickly IFein me 10 Maks monsy in Lockaman-

$40 a week to your

| |
] I
' I
income...and it I |
won't cost you a cent | Meme |
with your training! | Address |
ALL TOOLS, MATERIALS AND PRACTICE ing aimost | city —_State_____7ip |
EQUIPMENT COME TO YOU WITH YOUR COURSE. i R T e e e e e ) -

ing and how il todls and Key Machine ane given me to kesp

cided. Only 67.9 percent were sure
enough of their choice to say, "Yes, |
would do it again.”

That's not a very high "yes” figure.
In fact, more owners of Corvertes, Mus-
tangs, LeBarons and Ford Ranger pick-
ups told us they'd choose those same
vehicles again next time.

Nearly 60 percent of the owners we
questioned had experienced mechani-

cal difficulties of some sort. Nor did
dealers always remedy these ills, be-
cause 41.3 percent of our respondents
reported that their dealers hadn't
solved the problem the first time. In
fact, a surprisingly high 12.8 percent of
owners repaired their own cars (which
means that, in many cases, the troubles
weren't major).

Commenting on the GLE's sorest

point, an [linois retiree told us, “"Frost
melts off the air conditioner cooling
coils, and water runs down onto the
carpets. The unit wasn't sealed proper-
ly. T had to take it back to the dealer
twice for that.” In all, 16.4 percent of
the cars we surveyed had similar A/C
EXPENences.

Stranger, though, was the case of the

SUMMARY OF 1983-84 VOLVO 760 GLE OWNERS REPORTS*
Towml mikes driven 1,705,838 Poor dealer service ... .. 9.4 Good 16.0 Numbser of vohicles owred:
—————— o M B pase o TToen
B 000 Po.....iiioiin . T ; .
Gasaline 2.8 aluminum V& Poor rear vision L8] Hear seats 11::.?‘-_::" £ 200
ln;u the high g ;g: m:q]m?:hu:r A Good ggg Four or more cars 10.4
Turkbsodiessl 2.4 in-line Six Avernge 3.1 Makes of other cars awned
Intown . ....... _— ! What changes would you like? Poor. . ... o8 Valvo. T 14.8%
O the highway . . 353 No changes ... . . 20.0% Chevrolat 13.1
" . J;m-a adjustable sants a0 Hod any mechanical M?sn o Ford ... .. _........ 104
Casolins flarent upholstary T s s s 3 Homda
poverroditdagin 77 4% maceriAls .. .oooo.. 56 Mo 0.3 Wissan . o
Turbodiessl Six with o.d. ;"‘"‘"h““’m‘g' oo BO Volkswagan B3
manusl ... 228 ““; m"""ﬁ b, . B0 Wha type of rouble?
Why did you o this ear? Mowe Brake a0 Adr comditioner , 16.4% Would you buy ancther Volwo T80
Srvl il : &1.7% e Shaered side glass 15.0
25.0 How much did Elactrical 136 Yos . 67 8%
Repuranon : you Pual beguion, . . . . 120 - PR 78
Performance . 23.7 Avarnge | $16.B28 Crulss conrel BE Maybe 245
Safaty foatures 18.0 Range %$17,500-%22.250 : i
Owned Valves bafors 15.4
W i Disaler repairs satistactory T Would you buy another Vahwo?
Specifie lked: ricaanship opinion B65.7% Yes | ) 58.7% Yom...... e TTE%
Camfors S4.2% o 278 No 413 TR e
Handling . . tg'; Average ... .. .. 34 ;
m“'“"" 33" Poor 21 Dealer service opinion
8 27 6% diissribution of cwners:
Poarformancs . ... . ... .. Cotll - Good 0.4 15-20 yoars . .. . 51w
ctislibons: Fronl seals Average .. .. .. .. 11.1 30-48 years . 50.4
Mo complaints . .. ... .. 11.5% Excallant B0.3% Poar 43 50-plus ., . 444
*Percentages might not equal 100% due to rounding or insufficient data.
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Rare Technical Books
Melt Metal!

Pour custom casﬂnsf

Build a lathe?

o BUILD &
LAT
u_)' Dave G, ':E
20 the of
Castings o ks o o

# " o - -
CHARGOAL FOUNDRY oy 27 P05 o et

dry ¢
o can el sluménum Gans S make the

Lsamn honee ¥ tha gne toi less Swi i 2 BECision lathe with
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e matal and even BUASE o s id 8 compiete | BroMotypas cost agg than oo E'S Twa
BT chafts adl 10 build @ jata. &N 350 sach g

than §25] Uses gracary slaie e

astings hat netgxing head and

foundey. Pout I8 SRR press, | 172

. i I 1 i B
shapar, milling M&c o) wiith vshunble i ! Precision lathe
mare, Small book jBm Ba 46.95 10 build & drill progs, shaper, '::;

Maching. o,
Order a 4 ca
D oy Lodlay
Catna, 177

page pmrt\aﬂ!

n
e da it waol

128 page panar-

57,95

Make your own tools! oo s
M T~ 5 —=——1" - Yug, you can make deill bets, milling cut

Ty =i &%, laps, reamers, jigs and fixtures
['_____ ! A dies, punches. gauges end much more

ra % Leasn Mow i this repeint of 8 1305

‘e L techncal school textbook. Heavily il
hestrated, Impress wour friends when
#you pull @ precision end mill off the
shell and toll them vou mads i
voursalfl Yoo canl Rare silarmation!
DOrder a copy todoy, 208 page paper-
Tack
Cat no. 4040 49,85

Write for a cat og
&,
:::;;bw[ a8 books on b ! !
e s, :vl:k:dun bonts, afectme milos, lathe
wores! Make giass, peper kine Lo 8-
soap. g:r::la explosives, heat tregr fint
SIBctronics, shortwave e eS80, Chess,

B
!..IE'P;O:‘.] morel Homestead! Hyijd a fish !:rm';
:mu: e mpete foundry for sluminum brags,
e a;-wgi Repair sl mg.n;m m’d
K el m:c:!nmulua_mnla:ul You'll find this
risch, =11 Lingdss
latest Technical Bomks |cnn';':||.:g|‘;-up-f - e

S

RUN THREE PHASE MOTORS on SINGLE
PHASE POWERI

Leam three proven methads in uss snce turn-of:
the-canturyl Twa are sasily instafled! No molor

rewinding! Bookbet )
Cat na. B1 1300 EOPY. You'll his &, request 5 free
talking aboey L Minarn why svarrona is
: incredibla  mallard
ALTERNATOR SECRETS . Backstors! You've sirgady 1 relar
Get thousands of watls fiom comman auta aher 'ybl:l“'mks That ars ng ruﬂuye:hullrinmd o erahc
nator! Fun togls, lights, AC-DC spphances, charge rite for your copy today! - HOE waitf

batesies, light arc wul-d-r:qé and r:s:-f{ﬂﬁ;:ﬂégf
building custom reguiniar! Greal inio w A
Booklet s Hﬂw to / !
Cat no. BO \ Send your name and e :':'
and price of the books !"\T-'l-:

= NI, fumbsr

check o m b with
POWER INVERTER TECHNOLOGY MAGTERCToneY Dider. Or sand your ViGA o
Convert low valtags OC into 110 AC! Leam how tlude TEE ghinming 7. 80d YOUr Signahira. .
Wvey work, why soma won't, why same il for sach  agait for the firat book and 25¢
Covers smalest up fo lErge industris! mndr‘_-?s- fuarantesd Yp.,.la-ll‘:nil book Batisfaction
Sources ol pians supplied. Rase info. . Lorge days for refund ¥ FSEurn any boak within 7

bookbet
Catno, B3 45.00

Lindsay Publications
PO Box 12-XC, Bradiey IL 60915-0012

Send & catalog! I've enclosed §1.00 {$4.00 foreign saimadl ":j'-
Sand ma the bocks sted, and & lree catalog. I've enclosed 75¢ shipging for
D Firgt ook and 258 for each additicnal

Name
Address

OWNERS REPORT: VOLVO
{Continued from page 181)

shattering side windows. No fewer
than 15 percent of our owners men-
tioned this, A retired North Carolinian’s
experience proved typical. "'l shut the
driver’s door, walked away from the
car, and the glass shattered. 1 didn't
slam the door either; just shut it.”

A Volvo spokesman told me that the
problem stems from mistempering the
glass on early 760s—those built before
March 1983. Dealers have been in-
structed to replace the glass in all GLEs
up to a certain VIN number, and they
do this awomatically. There's no
charge, of course, and the fix is usually

Vioheo's multiadjustable seats received one
compiaint: There's no height adjustment.

caught the first time an early car is
brought in for routine servicing. Once
the repair has been made, the dealer
puts a little tag on the driver's door so
the glass doesn't have o be replaced
twice.

Then, too, wa noticed reports of lots
of minor mechanical annoyances.
These ranged from cold-natured en-
gines to rough idle, squeaky brakes,
staticky radios and window leaks. They
were not, however, sean as a reflection
of the car's total quality. Owners men-
tioned them almost in passing, as if to
say, . . . this shouldnt happen in a
£20,000 luxury automobile.”

While virtually all repairs came un-
der warranty (12 months and unlimited
mileage), Volvo owners still weren't
overjoyed with their dealers’ parts and
service practices. A California corpo-
rate controller said, “"Four weeks is too
long to wait for a new seat-adjustment
assembly.” And a New Mexico sales-
man grumbled, “Service people don't
seem well trained, and parts are slow to
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arrive or are often the wrong ones."”

Howewver, not all Volvo dealers are
held in low esteemn. *The dealer lent
me a car while he was repairing mine,”
said a Florida retiree, "and he even
filled my tank upon completing the
repair.”’

Another factor that might contribute
to keeping down yes votes in the
would-you-buy-it-again column could
be the diesel engine.

Keep in mind that 22.6 percent of our
respondents chose the turbodiesel. Not
only have diesels fallen out of favor
recently, but the GLE diesel came only
with & manual transmission before
1984. Several drivers said they'd opt
for the automatic next time. Even with-
out an automatic, the GLE diesel cost
$673 more than its gasoline-powered
twin.

In its favor, however, is the fact that
it's one of the better parforming diesels
sold in this country. In the 760 GLE, it
delivers 50 to 60 percent better fusl
mileage than the V&.

Performance fans should enjoy the
160-hp intercooled turbo Four that will
be offered in the 760 GLE this spring. It
has about 30 more horses than the VG,
will do O to 60 mph in 8 seconds and
will be available with both transmis-
SI0NS.

Workmanship praised

Overall workmanship received ex-
tremely high marks, with 94.5 percent
in our survey rating it good to excellent.
A self-employed Floridian said, "'l wash
and wax my car myself. I enjoy doing it
and have since I was a kid. You notice
the details when you've polished cars
for over 25 years and, in all that time,
['ve never seen an automobile as finely
put together and finished as the
GLE.”

Both the gasoline V6 (made in France
by Peugeot) and the diesel engine (de-
signed by Volkswagen) give excellent
performance, and owners had wvery
complimentary things to say about han-
dling and comfort as well.

Talking about his turbodiesel, an
Indiana sales manager told us, "This
car drives like no other. It's very quiet
and has amazing acceleration in any
gear at any speed. The diesel engine is
a dandy!"

A New Mexico salesman said, *“This
sadan drives like a small sports car,
especially in heavy traffic. Yet it rides
like a cloud. The automatic transmis-
sion changes gears subtly. Shifts are
hardly naticeable.” A Nebraska banker:
“The V6 is responsive; a delight to
drive.” And a retired North Carolinian:
“"Hugs the road, excellent for mountain
driving, excellent ride.”

A Georgia personnel manager: ""The
comfort of this car is like resting in my
private den at home. Seats are so com-
fortable that, upon completing a long
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trip. | have to remind myself that it was
a long wip.” An Ilinois CPA echoed,
“Ride and handling are excellent, and
the seats adjust to the moods of our
tushes.”

However, as adjustable as the GLE's
seats are—and this includes lumbar
support—a few tall drivers filt that the
seats should have a height adjustment
5o they could be positioned nearer the
floor. A New York doctor observed,
"Wolvo should seat people lower in the
car. In my Mercedes, | have 3-4 inches
of headroom; in the Volvo, my head
nearly touches the ceiling.””

Viewed as a whole, most owners

seemed quite pleased and satisfied
with their purchases. A Texas dairy-
man wrote across his gquestionnaire,
"Perfect in every way."” And a West
Virginia supermarket owner said, "“This
is one superb automohile!™
“Obwviously,” concluded a California
mortgage banker, “Volvo has finally
put some style in its top-line modal. It's
definitely a head tumer and has
prompted many compliments. [ foreses
no major mechanical problems for at
least 10 years, and [ believe Volvo
makes the safest car on the road today.
This Volvo is an understatement of
quality." ™
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Own Your Own Towing Business

For UNDER $3,500
With A GULF EASTERN MF-69, 4-Ton ELECTRIC WRECKER — Complete And Ready

Convert Your Pick-Up Into A Profitable Business

mnmmm earnhing thousands of dollars. Stan pear
wwn mwing besiness o7 sitstantialy nonease youl RS saming
capabdties. | you e
= Service Sanon = Car Dealershp
= By Shog * Girsge

* Car Resital
= Towing Comparry

To Install On Your %-Ton Pick-Up Truck

One Full Year Wamranty!

Comes MFlrl'nmtﬁhlhd
Look What You Get!

Stanidard Features — Model MF-69 Electric Wrecken's ' Extendidle

Baom
= Paipted, pre-wired and complese in every detail with top of the
Jirse equigment Tor unequaled value
Four-bulb, stantess stesl, heavy-duty revohing beacan
Adpsstable work Bght, chuster lights, stop & turn Indicators.
Maz1 mounied lght controls
Sadl-locking winch to raise and lower boom
Quality tow sling
Two 10" galvarzed chasns with Jhooks, T-hooks and grab
hioies
Four-ton hesvy duly commercial shec¥ic winch
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| Set of @ Craals 2900 [nol showes | Bah Sander 552 00
Card e Masser St of T Chissis 84485 [ Disc Sander Altachman §17 00
Ho  Gpndle 5 ] [L1] rMnru-S.'ngH«:\rSrdo'ﬂiﬂ
Ganary Elastnic Molor [ 549 5) jefh other fem ) [ 554 55 dptrchased Lepa sehy

Expiration Date
Bagnatura Hama

Adiress

RECT FACTORY OFFER ANO REVO-
E:rrmunf PATENTS decroace OOStE.
increase eificiency. Full scale powes
toats of haavy duty 100% casl wnom
anl steel Streambned decign re-
gupes weight, Culs maberial and pro-
ductom costs. Spetial palenls provide
aived ethoignly. AcCuracy, Eings
Parts made, assembled tested, packed
in DUE Dwn TACIONIES. shlpsp;;r-:irum

RSED BY AMERICA MAG-
E--l.lﬂl':“[.:.s OVER 2 MILLION LFSERS
o ST peeCiSion  wersatity and
rugged pedafmande

8" TILT ARBOR NWEH snw
OES

WORK OF $150.00 BEMCH
g, Bu;lﬂl t“'ﬁ' ] “-5:'“'“1

Lo.b. lag Wi,
E lhr:hllmullni
bled cagl ina and ml !‘!l::l:m

ured cast irsn tabie, biad
- 4[-YEAR LIMITED WARRANTY. Ay L , blade guard,
n;?- ur parts of any AMT powar oo Fr“' H&iﬂ;;llﬂ RIP ;
wfrich Bcome npperaive foa any rea- “H..Sﬂ mlﬂ- " am '“t-l'"ﬁ'l'-'llﬂf.

son withe 10 years of the [purchss
date will De repawred or replacedt Dy
the Eactory. Your anly cost: for eetusn
posiage. "

**Ewceprl molnrd 1g which T same hama
ite o e arianty wik apoly

PRECISION BALL BEARING SPIMNDLE
lo commercial service, $12, 50 a8d’|
TILTS . . . TABLE STAYS LEVEL. Lock
® g B 30 Raises_ lowers. 07 1p 214
s ; T it | Tikes 1 i :‘u:ﬂliﬁrglﬂfpmﬂrhfciﬂmr :}ia;:ll’uF?I:ﬂ
o desiad ior sater work mang . ] o =
‘;I-!E tor cabinel hase 4= ;;g:nj ;Fs:':;mru Pt T RO S 30,56t 1
E
hdslsr Eﬁ:'.ﬂﬁ’ﬂ:‘m Use bench saw a5 recanmd {inset phodo} . | oo sansiomm
models coshing S}'Jﬂs rﬁflglglirl?sm mﬁnﬁja?l :;:;:I] u"dl'rlanm r bt
E & shpel g
Nowrs. Lse your AMT saw dor cutting. Pans provide 27+ 24" ,ﬂfstnﬂﬂfﬂ-ﬂqi}‘

T0-YEAR LIMITED WARRANT Y-

Dullefs e 1 iy

10-DAY 'Sace’
GUARANTEE

Try sy AN poser lond
[ -

INDUSTRIAL SIZE 12" SWING 4 FT.

WOOD LATHE

Comparatde in speed. precision and durabeity to wors
saling 1ns $200 and mare 36 hebween centers For wood
and plastics. Tubsolar sleel bed rails with dual poml sus-
PENSION T Ee ICCUraCy, Base of operalion Preczsion

A SINGER'S DREAM!

1| )9 3. ]
TOLL FREE: 1-800-241-3005 — Exi. 52

r—-—--————-

|  BEAUTIFUL |
| WOOD FINISHES !

I Watco Danish Dils provide an elegant, l
I axtremely durable panetrating finish IN I
the wood, not ON it! Primes, seals,
hardens, protects and beautifies In one

I fast, easy application.

E® >  Natural and seven at-

@. tractive Danish Ol col-

|
|
|
ors. Mo pra-stainlng=
I
|
|

neaded. Write Watco-

r---

S200 UNATE, © 3'Spen pity 16 Giteroat work STSIS, Heavy Gl
: i i o EFER] wWar BrS. il
52 ball-mrlﬂ'; sidons -t M- duty Dennis Corp., 1756-22nd
—— f.0.b. taclory. Shipping W1 30 . 18 {opliansl) St.. Santa Monica, Calif.
lor huming bowls, lamp bases. etc. 54.50. 541 of 3 high 80404, Dapt. PM-34
3 :Br‘ Complete 25 shown,  Speed luming chissls, $11.00 sdd'); Sel of 8, 323,00 , Uept. -
T0-YEAR LIMITED WARRANTY L N K _§ _§ _§ N &R _§ ]
it == e

i MASTER SET

WO00D
TURNING
. CHISELS

High quality tum
ch handeratted h”;mln
melallurgle slandards. Set of 10 includes Iwo
skews, Wiree gouges. pemeg Iool, round mose
Spear point, poss fwo ingade furning towds—all i
2 wooden SHrage case
I-i f.o.b. factory W, 7 ibs.

10-YEAR LIMITED WARRANTY"

4-JAW LATHE CHUCK

Holds worigiece Hrmiy without screws
Cast irgn gnd steel chusck
with 4 dependant, revers-
i, stepped. black sbsal
Aws. Duiside digmeter
chutking T/16 o 5% n-
sige diamefar chuciing
T8 106" Fils a1 AMT wood lathes and others
wilh headslock spinda threaded 34" 1 16

.4 Craicht ey included

B0 ion. tectory Wi 6 1bs.
BRAND NEW

10-YEAR LIMITED WARRAMTY"
& MOTOR

Develops 2 full 1 WP,

Mew Generad Elecinc Molce
dor use with any power ool =
o5 ad. Featuees 1327 shalt, 1725 APM LTLR ]
i purchased with sny AMT iool (554 55 if pur-
chased separately). 17 Ibs. Lo k. kectory,
Covered by 3 s jear Hmited warraniy,

PRECISION 4" 1 35"
BELT
SANDER

1.0.b. tactory Wi, 18 1bs.

Hachmenl ivciuding disc. "
"5 “ mﬁng;u:d cash abbe (ks 0-45°) $17.00 add'l.
sander has bell (ack and len

The wodld s most 1aented hell sandef. Heavy cast iron

- gion conbad includes 4° ¥ 36 ;Emr;l

it. Cham tram honpanial b verlicsl sandag in :
?.'asl?slﬁq:l“;"-!‘ o Ialgl;fnnll:r 10-VERR LIMITED WARAANTY

NEW! 5% JOINTER-PLANER

g -
190" =T :
1.o.b. Factory ;
W 60 lba =
-

y K
I heavier Than our papular 4% " mode 1o handie Digger slot
ﬁ;’;,g:’éﬂﬁe Tt head has MiCromEine adjustment 5o €131 indiwidual
niages can be se1 sasiy. Fence Tully adjustable 857 o 0*10 45
10-YEAR LIMITED WARRANTY"

SPINDLE SHAPER KIT xis siocour
'M“ 0.8, factary. Shigping W1. 6 Fbs

Compilele lexs wood parts. malnd.

Makes beads. ooves, Mmbldegs, HHQeE-
and-groove points. etc Easy assembly
plans. Has seaked greased-for-tife ball
beanngs. adywestabie height comirol fence
assembly Taiks 1.4 HP or brger moloe
Standasd 127 bore culers awailabis

J0-FEAR LIMITED WARRANTY™

AMERICAN MACHINE & TOOL CO., INC., 4th Ave. & Spring 5., Royersford, PA 19468

Wisel per Royerriond FACTORY SHOWRDOM ier these same low prices. 45 s Speing S From @ io 4:30 on weekdayy and § & 17 &8 Sai

k Plan

11 Top De

FULL-SIZE PLAN includes instructions for
| bass & u tambour roll top with
kshelf. Desk s 2 pull-out manuscript
boards & 7 drawers, two with suspansion files,
Full size _‘tem;Eh for tambour is included.
Size is 21" x 55" x 48" high, Price is $12.50.
ARMOR PRODUCTS
P.0.Box 280, Dept. C, Desr Park, NY 11729

WALL-A-BIKE

Introducing & revolutionary idea in bicycle storage that

= gliminales chutler!

= provitess more. oo space!
= makes more room for car!
= U552y Sink bacyCia!
L]

Crder pours now by sending
theck or money order Mday!
ViS4 or MasterCard accepied
(please nchade accl#, e
5 made of gahanmed stee! | meration date and hyeh

s magy-in-uss! | Wl residands acd 6% sabes

Siwr Enbevprisss, PO, Bow E7. Dept PMGE Fanwood, NJ D023
Pllow 4 - B weenics bor delnery
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SAVE MONEY!

BUY
SURPLUS

theg 1/8-HF, 17 153-RPM,
Wi 138 REVERSIBLE, 115-VAC MOTOR

124-Page | Tmsere $19.95 Lol

o [T 10- 1049 - - & £ mator. Spit phew
rated  [omf.  ouly, SOmpi,  reeralis
thermafly protecied. Remewenbls casf wen

puilley For 3787 Wobalt. Shals dus. 1727
® st for mederote orgie et futh

Eilnlui
o farr, Blowiri, ipesd reducenn. nols,

S.I-i.'lﬂ .51 perrpe, oo S 9w 4w L0 )3
SURPLUS CENTER =T
Telephone Orders 402-474-4366 ~ BB
Dept. PM.034  Lincoln,NE 68501 ‘@

BLAUPUNKT CAR AUDIO

at Prices that are unbeatable

b RChamomd
PLUS
& Hirschman Antennas, sophon Loudspeakers
® Hecker, Sanyo & Mitsubishi Car Radios
& Ungo & Theft Guard Alarm Systems
Everything in Car Sterea & Mobile Sound Systems
Alsa—Marantz & UHER Tape Recorders

Call Toll Free
outside CALIF. B0O-423-2075
in CALIF. 800-227-9511

WALTER ODEMER CO., INC,
1516 W. MAGNOLIA BLVD., BURBANK, CAS1 506

SUN CONTROL )
FILM

sets ir 1hE sum film indusis

GET INTO
~ DRAFTING

radn st homa in spars time. Na previoos seps- |
riences needed. Tookt and materiah |roiuded with i
®ourse. No apacial inlent reguired, 'Wa show you
what to do, how to do it LEARM un_ﬁ,nmg|
AT HOME! = |

i I:I_k

|
HEadg aw I
AIIE!'IGAH' mmm.n# DRAFTING,

NO INVESTMENT! INSTANT INCOME!

Fur yoor own profiable “shos store’ business from home @ spare or
tull time. We give you—FREE—comglete Stanting Kit that makes
Fuu §217.00 EXTRA each month fer just 2 easy orders 8 day You
eitura 350 tast-selling dress, spor, work shoe styles for men and
women Aie-cushionad insales, and 75 years of shoemaking cratts-
manship! Sates &-16—wadihs AA EEEE. Oraw on sm.?uu pair
stock. Earn prives, bomuses, shoes lod yoursel, Rush postcard for
your FREE Etlll'l'lﬂu Kit MASON SHOE MFG.

wrild BOuCRT Famy

tod
s E.Lll Todl Fres e I:E‘f:ln“v:
1-600-626- 7030 Ex: 184 e
I Wi 1-E00-472-7003 EATT4
Ext. 184

Mapsd '.......'..'.........

€31 SAMPLE IMPORT FREE!: %

WOODWORKING MACHINES

5 in 1 Combination

WITH ELECTRIC MOTOR WHICH
DEVELOPS 3 HP.

* 34" LATHE

+ 10" TABLE SAW

+ 114" DISC SANDER

* 16} VERTICAL
DRILL PRESS

. HORIZONTAL

DRILL PRESS

¢ VERY IMPORTANT
Thie only maching built with
A ALL CAST IROM TABLES
B. HEAYY DUTY DESIGM

C. DEVELOPE 3 HF MOTOR
D, BUILT AS AN INDUSTRIAL
MACHINE

ONE PLACE FOR ALL YOLR NEEDS

CALL NOW!! FOR FREE GIFT
Toll Free (1-800) 421-2467
IN CALIFORNIA CALL COLLECT (213) 549-0761

[} ViS4 [1 MASTERCAAD  [1 MOMEY OHDER
PLANT:
MASTER WOODCRAFT CO.

800 SPRUCE LAKE DRIVE - PO BOX 669
HARBOR CITY, CA 90710
(& Republic-Lagun Group)
Dealarship Availabie |
- e

o T -..ant ind I'll tell you exactly how to turn it into big maney! ® oF BIS
| 9 1 geescseceeeeeee o e o B
A g .
il How to start your own big profit
5 i HOME IMPORT BUSINESS
i Punche nﬂ MY PLAN STARTS YOU FAST...Shows you how to
- weas| Buy Below Wholesale
o i MEN-—WOMEN,,. Turn Spare Hours or Full Time into INCOMEI
Wil N DISCOVER PROFITS OF IMPOAT! My Home Mail

Lock Blade Knile

B -
5
BL MELLINGER "_

fn b nat Ee Ly - e (LI &

Presickent, LEENTEN Tn
Yo years. s, parl A, i

=, Order Import Business Man puides your every step .
" m it is bhazed totally on my persomal success. Shows how
1o deal direct and cut out lel:.l' Illlr.Ed]LnIL:ll 50 you
keep all the |1n1[|th | da the “hard work" Tor }|||J
by traveling the world 1o find dazzling “first time of-
) fered”' new impoarts, The actual sample | will send you
ALY Mink  Free is typical of my import discoveries. You can pick

les than 5100, Today my i Coats amd choose from more than 24,000 products. Deal in
spant the ghobe L ome product or 1000's. Buy below wholesale.
ing iy ErSana] e e By siytes YOU CAN START IMMEDIATELY. | arrange frec

for FREE REPORT

START WITH 24,221  Stereo Camelte
PRODUCTS! Recarder Player
Many you can by one at & AMIEM 52700

fime & Geder in qusnting, £

membership in exclusive International Traders organi-
zation instantly puts you in direcl contacl with
suppliers abroad. | show how lo operate anywhere,
Age no barrier. ldeal for spare time husband (wile or
retirement business. My report, "How to lmport and
'|.':.'HEH:I|‘I:” tells how to doit. Mo Lrl1|ig:|rr|}|l. o wal csman
will call, Cenificane bring your Uree @il sample aaport

WL

pmple: ora 15 men cgmen aith
iyl khoe and carry cs 51300
oo o 12 tow 5741 ppd. Price

Cluar andt powerd il
w 3%, Baautiluity

i I Iy 5580 in | & .
q‘ﬁ:"‘:‘:m- ;"' “;u::'wnnl h.|||.-\-u'¢ and everyihing else. FREE CATALDGSI
ticding akes thoussnds of im B iy, 1N "r"."' N fy i f v 3440 Pﬁu' IENMBEN, st ¥ el
port lree of any duty whatso  Field ’ Pl TV ircania ol 25 8 Mamber ol Inqe serhionsl
wvar, Vo deal direet my Inser Glagpg Fantastic " E'ﬁ""" ”M \ Traders you Biso get Iree cote
'||-‘.|r|r‘IIJTsrlwn uln-.- I:'—FP::-'I 51,55 Radio Fram E lom ol specialty  merckandie
P alty mirchan 1 et
Tine micciwnta, Masity cesi Watch Drignt .- Video Game ;"Mmhmulf;r':;::;:“ e
et k 54 B Genuine JA I]E Cartridyes Below isckn wataecy dwiabliny,
15 mim él:_!“[\l' HEI:KI..FI.EE =" 'hplesale Py e v
S8 . Thet . J&' é %/
358 ouys122 ok SN i "%’? /AF
Razar §3.70 0 F
xR w0 % ONE SAMPLE IMPORT - FREE é‘
\ . Camette o ‘—== A M @ L. Mellinger/The Mellinger Ca. 5‘"
Wit net shoe T8 _/) RAecorder .sz - % B100 Varial Ave., Dept, R2253 PORTANTI
dag clerying s £11.45 —) ¥ Winodiend Hilk, A B1367.3779 Yo "‘:'1"" st ag-
- - 8 i Gelow to cuality
PEASONAL GUIDANCE! B it ko sl Fretarcre [for Free Semole im.

abis actusl Free Sample
lmnport. Everything you ternd me i4 ming
e 10 keep without obligation. Show me
5 hiowy | can start a profitsbde home busi-
o ness ol my own

porl. Becsise of high
E0dl and liritled sup-
ply, | hereby agres 1o
limit my request 1o
ong, and one OMNLY,

mesg 1T hen ar regiongd cloasd dogor Seminan
moroil RE leouatiy, You well bE dmoted 10 Wi
raEtings

1000's maore dazeleng praducts you ean buy DIRECT)

i bl in EI-IHH weu ey paricadl hidpl Ragulaiiy |

2 Wy FM Rediot Telephanes Bge___ |Free Semple import. |
Driamonds Paintings b not  previcusdy
Telecopos Auto Acoewmories - [reg d thit Fres
Widpo Gamei™ i ters sample. | am ower
Sapphire Rings Cieraos 18 vears of age
Fhahing Tackie F sshian Clothing Initial here
Cameras Cigareme Lightery i 2

. i il i W
wenntsen D 8 B1aesare T . K225 — S K K &5113’5*%*951#‘{#%‘%&?*91%1 E‘lh
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~ AMAZING =~
~X~. DEVICES —

PHASER shockwave and invisible FORCE FIELD genera-
ors. M&E%Uﬂm ciutting, wm cloud writing,
W‘lﬂ‘!‘r and special effects, NUICL accet-

and deleciors. PLASMA, 10N, HIGH VOLTAGE,
HIGH FFLED!.FENCT TESLA COILS and LIGHTMING gan-
amtors. TRANSMITTERS and CONTROL devices for s8-
curity, telephones, intrusion defection, nature listening
PLUS PLUS NFRASONICS, ULTRASOMICS, ENERGY,
CHEMICAL and PERSONAL PROTECTION and SAFETY
DEVICES. SEND §1 lor catalog of plans, kits and complat-
o fsms fo:

INFORMATION UNLIMITED, INC.
P.0. Box 716, Dept. M8
Amharst, N. H. 03031

SPARE TIME or FULL TIME

START Your OWN
HOME Wholesaling

BUSINESS —-Make...

Fabulous Profits Your First Day

21 Marketing Plans help you sell products
like these...just look at the profits you
make-13, 5 even 7 times your cost!

Here are just a few
of the 2] W
e shos (LRTH) Bcna
M opeTaie;
ATMAIL DRDER
R SWLP MEETS

DISTRIBUTION
DROP SHIP
WHOLESALING

W Supply Full Colar

E.p'ralug-a-. Circulars,

ﬁlrpnﬂgnﬁlﬂrp Market-

ing Plan lnstructions—
RYTHING!

CUT THIS E{!IJP{:IN

mlu foar,, Ehﬂ:wﬂhﬁﬂﬂ 4591

I
I'r'tf. ‘Sendl me the FREE FACTS on how | can start my own Bame '
I wholesaling business  No obligation. No salesman will call I
I Md !
\ Gty State __Zp____J

USE HOT AIR

Don't pay high replacement
prices for broken or damaged
plastics, from radiators to
sailboards. You can repair
plastic auto and cycle par’ts
skiis, sailboards.

recreational

and household

products.

CALL OR WRITE FOR
BROCHURE KO. 38 PM

313 henry station road
ukiah, california 95482

BE INDEPENDENT...

With Your Own

MAGNATRAC,!

Do your own work,
do it your own way,
...and SAVE |

®Build your own road or land- "
scape your home 80ig a pand or e
swimming pool ®Clear brush and o o T
haul firewood ®@Excavate for a patio, ' “f g

_____ -y

basamant or sclar addition...Da it all
realf and 50N ith i 0 CATALOG showln-g construction & uses)
yourself an E with a Magnatrac Bull- | = “factory-built” Magnatrac Kit........51.00 i

dozrer Kitl Do work for others in your spare
tima for extra cash. 1000's of Magnatracs in ! O PLANS for building a Mlﬂl'lﬂflc 'I'rom:
use. SAVE MORE, buy Kit factory-direct; | “locally made"™ Componants o900

SIFNJEK KIT. Depl PM34

assemble it in a weekend...Send Mow For: Emeri;. Wis. 53012 l

Merry Christmas and Happy Treasure Hunting

This ssason White's Elactronics again olfers Models from S70.05 *
special gitts with their finest metsl 1@ "\h =
\ e e R i o i
: ,-"' PA4

deteciors. GOOO/DN Serias 3, 000D, 500040,
- l..“

4000/D and P 1000 Saries 2. Matal deteciors e

maka fantastic outdoor hobbbes - nd Ll
UNANG R ¢ ALL TOLL FREE 1-S00-B47-8811

WHITE'S ELECTRONICS, INC.

fitabls - for thae whols family.

Sweel Home, OR 87388 @

Independence...
with a MINI-BEEPs
. Electric Scooter 3798.95

® Light weight ® Portable
{fits in car) ® Battery oper-
ated ® Madicare approved!

Ride with confidence
avarywhare; homa, stora,
park, church etc. 30 day
Mo-risk guarantas! Write:

Struck Corp, Dept: PM345

SCAMP TRAVEL TRAILER
All Fiberglass - Lightweight
Scomp 13 & 16" & 19 5th Wheel
Toll Free 1-800-346-4962
Minn. Only 1-800-432-3749

o wrily for free color Brochure
Box ¥, Backus, Mn 564735

Cedarburg, Wi 53012

L
Bany
W-B
LT | [ ]
T ‘J‘ L‘"" A — + COMPLUTER rm'rrrr 5 .‘
e , For snlgreiion ared g0 8 7 i criery na--dmﬂi,a 1imn d | TS Rl el e o el -
« Py bancphonss | CO B e Creys T Wirs terdg b b rhed s
I proomie dyrdere Salw faciory Fessh 10 oy Money Muamuiss ywd BhopEsg 539 95 .
[ ] RO R i o by COgeapTid @ afrery! * .
539.95 Focus Elecironics, Toraa prrer Fam
4523 - 13th Ave., Brooklyn, NY 11218 | T oy wicans
a—— ey | - ¢
Sany C
sear
st i b Chanmol™ L ]
Ve ¥ | 256 Codes @
! ’ Z= | O year
$419.95 i~ warranty

Faoed wadunyg e prolie
N dap/svEnt Dime

= W £139.95 ®
Fudl RI*IIII‘ Condless
Talephons System '.'

CF5-300
$79.95 |h-“‘""""

Wired pa remoie tomie

$119.95
Miniature 3.7° biack and
white pictuarng, with high-

COBRA AN-2200

Tl ik P i o) il = m S

lu= -‘--.
contrast, high-réso o
Gon.. plus special zoom | sTEREQ m T
contral. " AMIEM i
s T M Ca T B ne cassetie ecording

* T Cunmer Brives e
B Prrizerance
o f i ey Mg

Automatic Music Sensor
Fawr-inch spaakers

Aa-dial feature

Hoak switch
Mute Butlon
wid 1495

Now only

AT M P
Bl e Rl P e

@ o e $139.95 $9.95
eeeoeeoee® 1-800- 223-3411---------
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HOLDING
TOU BACK?

15 YOUR Elells“

have helped ibsumnds of men and women io
hevome effeiine speaken, wrien, ond (onvera
vonalis. With the new C | METHOD you can wmop
making mocakes i Esglsh, Budd s vour socabulary, speed
vourl reading. develop srisng skl fesm che “woren” af
coiveenarson. Takes only 19 munume o day ar home Conne
Tgle. 3.-pagr bookle) maded FREE Wiare TORAY!

Don Bolander, Career lnatisute, Depe. 110-034,

1500 Cardinal Drive, Lintle Falls, N.]. 07424,

.. WEIGHT LIFTING EQUIPMENT
f .;x ,y Complete cotaolog of over %0 items
used by strong men, body builders
ond ofhletes to develop strength
and musches,
SEND 35c TODAT FOR
WEIGHT LIFTING EEH.HFHEHT
P.0. Box 662 Holyoke, MA 01040

1Y

A il T : I'\-l-l'i- s

WORLD'S FINEST FLASHLIGHT

Lt Ciuperanbes

D Al‘l‘! Plans, Kits

l 4 Hardwood

I'l'l‘)‘?‘ Wheaeals, Parts
N

Catalog $1.00

Cherry Tres Toys, Balmonl, OH 40718 [618) 4B4-1746

SAVE up to 90%

GOVT. SURPLUS

Surplus and other hargains gakre!
Induslrial, mhg., manne, aircral
aubp, haroware. A musk lor hobbry
w1 méchane. kandyman ouldoors
man, (wr X Anrudd Cataiog

- TN Send §1 ipgay |deduclible from

0 ol firgl prage ol §10 or morg)

w=~ = AIRBORNE SALES CO.

- Bo0 Zieker Or , Depl PMIS4

i P.0. Box 2727, Cubvar Caby, CA 50030
Hama —
Address —_—
Cily

\'_SIEIE - — = _- ) Zip —_-/

Learn how to Program and Use

PERSONAL COMPUTERS

Mow ai Homa in Spare Time, AN IS Evary-
mwwmhﬂﬁ&l‘mm
computers, How to pr in BASIC. How 1o
undersiand and use BASIG commands. How 1o
wribe and run your own programs. How 1o adept
axialing software io your needs
Comeg|sts Course includes Yeur Ows Compuler
Mare than jus anather programming manual,
oomprohensive homa- CORITES wiril-
or school

m gverything righ 1
u-lr.ru.l'l nﬂnnuinpa :mwu clana! And lur.u'.vou

|:lulB1' —the Immiﬁmlﬁi bl..llﬂlﬂﬁﬁ
memory—plus c-uﬂln recarder so you can
BAVE YOUT programe

I:il 'Dulpnl Tﬂqu Eml lor Fres Facls.

| Scranton, P& 18515 |

| - SR P Tt |
sadrere - '
Ciy. By Tig

e T T T

RIII"I'IIRE APPLIANCES

work or at play! Thirteen
million sold, sinee 1880, You buy direet [rom the
f.cm.m'phl in stores - beware of imitations.
Omly the hi quality materials and workman-
ship. (Especially for alder people who wish to avosd
unnecessary operations for reducible nipture). Send
for our FREE illustrated booklet with no obligntion.
BROOKS APPLIANCE COMPANY  (Modicare
Dept. 821, Marshall, Mich. 48068 Pays 80%)

A FAMILY TRADITION SINCE 1916 ——
KUEMPEL CHIME

Your Craftsmanship
Build the Finest

* Save 50% on easy lo
assemble Red-1-Kat

* 34" cherry, oak or walnut

* 1" beveled glass included

* Handerafted by grandiathars

* Tubular bell mevements

* Or start {rom scraich 3 plans
for $5.00

Write lor Free Literature
1-800-328-E445

Between 8 a.m. & 4 p.m

KUEMPEL CHIME Clockworks
Dept 516 21195 Minnstonlks Bhvd

BUILD A BIKECAR -
Thie Amadsig M Car Baill willy

Bicycle Parts! Elpcine-Pedas -“
Powaored® Fun o Orival Y i
Easy w Builg!

PLANS §7.95

Fanga sad Mabed P Class

SPORTRANINC. =
Box TIIA, ndian Rocks, FL 33535

fish. Over 100 recipes. We now have Low Sall
Free equipment and supply catalog
has mare information.
The SAUSAGEMAKER

1TT-6 Military FAosd Buflalo, M.Y. 14207

Owur Experience. .. li

Grandiathe: Clock Kils {

Emainu:. MHN 55331

Cuteway

PFORITER

Build Your Own
High-Mileage

“Super Carb!”

C.N. Pogue Famlly Reveals High MPG Secrel.
inventor Claims 79.8 MPG, 400 cid Chrysler!

Rebirth of the legendary “200 MPGT Carbursbor?
Poasibiy Pnguu pot rmporiod MPG with light car, small

enging, “clean” el al 18308 Famed invenbod's grand-
naphew, Flo EEHTMJUIH-MHIWG 555"“' 87 in
T1 Pontiac {big V&), mports 71 MPG, 1 male tripg!

Rocking Horse Plan

Build this all-time favorite. Size 25 x 36. Full-
size plan B accessories kit available. Kit con-
tains vinyl & foam for padded seat, fur fabric
for mane & tail, ri lu uinvrfnr bridie.
PLAN—245 .. $6. Cut.ul $1.00.
3.00 ppd.

HA KIT (sccessories nnl
ARMOR r-'nobbc
P.O.Box 290, Dept. C, Deer Fnrﬁt NY 11729

VAPORIZES FUEL BEFDORE CARD INDUCTION

Mew masy-torbuild vaparizer is mq:rnnlj hly |.|rnPI|| lm.a:
nighy afficient Fits undér hood. Ondy 18" 10 18" kong, 3" in
deam, IU's healad by aahEust Pnﬂ.!!. pre|saly-canirallad
for 100% fusl vaporzaton! Gasolieg anlars tublar
snlrll. [LTLET n{f&m porizes; travels to smadl surgpe tank for
Ul povaemr u T laad; anlers oplions propans carb, oF
presani carb rhm-u?h lgw-Cost Block of sempla hand:
made, adaptor. Dual ayshem, inglant change-ower. Aune
on figh as 10010 1 ilr"rl.ll' rabic with no powes [oss!

YOU'RE INVITED TO JOIN AOAD TEST TEAM!
Bulld yaur own or have d bulll, ai any matal shop
Discover how E:Fu may waBlly- i raake mdeage of your
caf, iruchk, o RV Wa [emish spaos, consinuchon datrils.
Parts Kits plannad, but pre-production dats needed.
Install unit, provide test inlo requesied, and hig Covey
Sanyal |2ﬂJ:'Edir.nr|.] Cols you nothing. Fres Road Test
Appihcalion, Tull details errl'

Carb Research Center, Dept. PM-3

PO Box 1 Faoyil, OK T4031

GOVERNMENT
JOB OPENINGS

$8,000 To $50,000 Per Year
Immediate Opportunities

IThnusands of Federal, State, & I.ncall

career positions are now available for ||
Isktlied and unskilled workers. Vacancies |

exist nationwide at all levels. Excepl
luuna] benefits and security. Anyone in-

terested in applying send for free report. l
IPl:as: include birth date and enclose
I $1.00 for immediate first class shipment, |
I GRS Dept. X44, 4620 Wisconsin Ave. |
LNW Washington, D.C. 20016
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So easy to handle
you guide it with

{2Just ONE HAND!

Mo Footprints!
No Wheelmarks!

Tiller usars, for heaven's sake, please dnn'rm
nor pul up amy longer with any other make of
Tiller without giving yoursell a chance to find
out about our wonderfully different and better
kind of Tillers — with POWER DRIVEN WHEELS
and with tines in the REAR instead of the FRONT!

Please let us send you complete details, prices,
“OFF-SEASON™ SA . 8ic. Mail coupon balow
now fo TROY-BILT® Roto Tillers, 102nd 51 &

Sth Ave., Troy, M.Y. 12180
© 153 GARDEN WAT, B

TROT-BRL T Rots Terz, Depl. A2045
W0l 51 & Bih Ave., Troy, K.Y, 12180
Piease sond M whols wongeriul Wiy o TROY
BLT* RAwin Tillers prices amd “OFF-SEASDN"
EAWMGE maw i pftect lor g .

(Plaase Print Claarly)
Mams =00
AOOrESS —
o - |
-1 — le =




BUILD YOUR OWN BOAT

Josp tha thoussnds who Build aach year AND SAVE 5357 QLEN-L'S oo

@il gy sapecally misnded lor smateurs. Sioo-by-Siop pioiorial e wrme
RGNS mgtaral bahngs swsue PROFESSIOMAL RESULTS! HUGE
e e s s WORE oo i o s s PREE
rpiiarg, | L) IBCRNG '
“BOATBUILDING SUPPLIES” troctren — — Send for your
KITS - PLANS - I'ﬂ'l"l‘l!lt!s e sl st s e e eevenresans = FREE
- |l : 9152 Rosscrans, Box TSET. Belfiowsr, GA 90706 . dm&&IHeLGEd :
b [ GLEW-L catakog . . low priced, <To-
/ .| e e : T e wesaorea
- i 0 "PBERGLASS BOATBUSLONNG-AMATELRS | S:522 55 ppd.
: | \ 8 [ “BOATBLALNG WITH PLYRO00" @SS E. g | ) Call {414) 248-1150
, - . I @ [ "INS0ARD MOTOR NSTALLATIONS MR . >
j =i ® ] “HOW 0 FIBERGLASS BOATS @S 8M0pd W KLOCKIT ot pua, p.0. Box 542
= I & ) CRAGCING SMALL SULBIATS" @5 4 Mppd @ Lake Genova, Wl 53147
: ] Vi T BLALE BOAT TRMLERS" @S 550 ped :
®  HAME s
1 : STREET :
— . »
" GLEN-L MARME DESIGHS oy
LLE!-L 9152 Aosecrans, sua.rsm.mnnw.mmm: STATE n :
. Mrr T Y T I T I T I NI EILLY

FREEena
TOOL CATALDG

For free newsletter write:

suo vour own JET HELICOPTER
T HEN Uinique Mini-an Nt pae., EASY TO FLY—INEXPENSIVE TO BLILDY

LASER For WAL Fin, Einsy ko Bulkd
. e o, Corge and Save

“irhroduiony — Body KN & Simpte hanckiool assembly
anly SI00S. Sand §5_ for color & Ulses iow-cos! fuel
Ertcham, prices & specs. PLANS —pompiaisly llusirated: $9.00
Elite Enterprises
Dl P84 Inc. : -
-, W TN
- BN The HELICOPTER HOBBYBOOK

Phong (917 2045525 B piglon m ﬂ%m mllﬁlouﬁ BOOKS E_z J U M

Vi - P.0. Box 16488 The Jumpser cabile thai stars
- o g through the cigaretie u#
| o s fee e b ] % Baltimore, MD 21217 == ey 'Sl o8 Brventt v
= B Enjoy direct TV lmnn:h.;-;l: fram virmally : tﬂ{; = ) Inatructions includ-
anywhere in the world by setting up your i ] guarantesd. Send
i awn TVRO sistion—complete instruc. Portable Steam Cleaner L
| tions an:murur;m;aﬂﬁlpn!ailln:wzmn R Steam in G0 saconds J. CHATMAM CO. Dapt 74, P.
H you can use wilh any 3 pp.. 2011 Engines, Al Filiers, Lawn §
i Whus. H"%'%Jk?ﬁ?"" Hc by 3 year quarantas on lire box, cols. Lises
: PO ! ] liuid soap, propana lired. Wasght 120 1bs
| TAB BOOKS Inc. Biue Ridge Summit, PA 17214 i e g CASRTYG o i LIQUID WINDSHIELD WIPER!!
IR et e e i s At 0 P s R pressun i, AMmzing e produes T HEEersss. rin
\ WEDCO MFQ. INC., Depl. M-14 m:-‘uﬂllnd wmmgﬂﬁdu:ttmﬂm
940 Wast Broadway, Jacksan, WY my Ty Sy e

BUILD THIS TRAILER KIT

{
:
i
i
i

Bad 7E'S « 16" For personal Lise of Resale. Heavy culy - g’ Oires 5 02 bothe lasts B lass |
- : steal precul. TDOD @ v aﬂ_':li?;ﬂ;ﬂ = ﬂ'mrrnirnm'ﬁl
axies. Guaranteed. Maul ER 51"“!“ B Dey 5705 Ao $2.00 ahi ol
iesgh, otc. Senc $2.00 BUMPS VICE e G LD V. Dapt. L41
frosghd, e4c. 5 ! 2 Y
I;'Enqxnum_pmnnm:. pnlﬂ'ﬂﬂﬁ DE P.0. Box 15291, Pgh., Pa, 15237

134 and proes

TRAILER MAKER 1229 No. Jeferson
Bldg. G M1, Pleasant, Texas 75455 Ph, 214572-5092

FUN, INEXPENSIVE, PORTABLE Get FREE DETAILS
EASY - NO TRAINING MEEDED F.0. BOX 23791 G}
ANY MESSAGE IN MINUTES TAMPA, FLA. 13827

Sfe¥] CALL TOLL FREE NOW!

. AMAZING VINYL REPAIR

HEARING AIDS —$10 to $20 in an hour!
BAS EM E N T T SAVE Big earnings. repeal business Car
FLUSHES UP To Sewer or = shops, homes. molels, restaurants,

All-in-the-Ear Aid will hom bars. etc. FREE FACTS BY MAIL
u hear and understan Call toll free 1-800-621-6633 (lIl. 1-800-572-0444)
Wﬂlrﬁ before you huyrl of wrile VIP, 2021 Montrose, Dept. 183, Chicago. IL 60618

: Hu salesman. Free ¢

atalog!
RHODES. Dept. 132-T. Brookport, ILL 62910 —

FuWor MILLS, DRILL PRESSES,
GRINDERS. . ., LATHE

BUILD YOUR OWN s

; HMKET M[ITUHS! ’q d d 'TE:S:}:\E:EIIEL:L

No Digging Up Floors—Instalis Easy
Write McPherson, Ing., 16
Box 15133  Tampa, Florida 33684

* 40 POUNDS THRUST! RS noLteet ERAlen T
* FFTY CENTS EACH! TURNING MiLLING 1000 Seima Aosd
* BUILD A DDZEN IN AN EVENING! ., e (ot

Wit e e (brachat i el el e

Send 5200 1o
Pl 4, THE TELEFLITE CORPORATION,

Wihchirg BL. Sunsymead, Calil. 17388 ARE YOU LOOKING
» The prighal Dodds Trailer s.plslll:‘l:‘:r b:‘:-r'n::il:::-p- ints 1962 | eirrieimberecd etz - FOR EXTRA MONEY?
® el o St Eovmsae, mavn buisg, oy s covns | | | NOIN- GO INTO BUSINESS!

® 414 wige isige, § loog - tmel & Sack peasts wlide asl far caerying 'GUNS'
& u I phywoad sheets or olber tang absech

= Tasgh - pal @ ity - een ieay 147 Amencan oo wheeis and sprisgs | 1::':'..:",.!._""“ Ef;:.a.;; 3";:‘;" 0'.::1_ .
* Eatily baill for abaed $155 with erdicary kind and pawer inaly - M O PRBL Bl whm‘w et il
PLAKS - STER BY-STER INSTAUCTIONS - CTURRS g Lol g Bl o
MATERIALS UST - USEFUL TRAILER HINTS e 10”‘1 ot parin o e MO Y BACK OUARANTER Sans on FOR FULL DETAILS
JAYBARK, B & D CORPORATION it B T o 155
21 RIVER 5T., 80X 109, DEPT. I, sarstcEn eI T ot T (T oo SEE OUR CLASSIFIED SECTION!
CHATEAUGAY NY 12520 AEFUMDIED 05 BLATERS LAME ALEXARDILA, VIRGIRGS, FIIN]  cenims o assiisnin J
10
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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 waords.
Haold face capitalized words—$1.00 per word additional (First word set in Bold Face at no extra charge, Zip Code Free.)

The nesxt available issue to place an advertisement in America’'s No. 1 Classified Section is MAY. The closing is MARCH 5th.
Sand remittance payable and order to Popular Mechanics, Classified Department, 224 West 57th Street, New York, New York 100189,
Flease indicate Heading under which ad is to appear. As a consumer service and in cooperation with our mail-order advertisers
who use post office box addresses for thelr convenience In handling your order, Popular Mechankcs
maintains a register of such mail-order advertisers containing their complete names and street addresses.

Advertisers using P.0. Box number must furnish complete name and street address for our records.

To avoid delay in the publication of your ad, please send descriptive materals with your request.

L MART
ICATIONS

Electronics. Get A Start by
UNDERSTAND BASIC ELECTRONIC

ER’
uBL
L

icon Chips, Dipdes, Resisiors and Capaciors Work, The
wused in Compulers. Send £10.00. How 1o
Box 2562 Mewport Baeach, Califomia

OUT-0f-Prnt Books Found. Send Wants. Bookiook, 51V
Maple Ave., Wansck, N.Y. 10890

PUBLISHERS' OVERSTOCKS, BARGAIN BOOKS. 2,000
ke, af subjects! Free citaldog: Harmilton, 58-51 Clapboard,
Danbury, CT. 08810

LEAFRM THE SECRETS OF BUILDING WEALTH — Ten

MATHEMATICAL inssghis! 5. Michael Gilbert, Box 237E,
El Paso, Texks 72852

NUCLEAR Survival Manual Declassiied §$3.85
{M4-83), Box 520010, Miamd, FL 33152

Milis

BUSINESS SITE SELECTION! Are you slartng a néw
business? Relocating? “A GUIDE TO COMMERCIAL SITE
LOCATING™ A seminar manual by veleran sile kcator, Sand
$20.85 ChecioMO To: J. Hacken Co., Box B85, Depl. PM,
Vancowver, Wash. S8ESE

HOW TO FiLL YOUR MAILBOX WITH MAGAZINES -
FREE. Send 53 .00 To: C A Smith Associates, 107 Gopetand
Lane, Yorkiown, VA ZIE30

CATALOGS

FREE CATALOG — BEST IN THE INDUSTRY

— A COMPLETE CAMERA STORE IN A CATALDG —
One of ihe World's Great Catalogs, and it is pholographic
Zend fo: Porer's Camere Store, Inc., Box G238, Dept. PM,
Ciedar Falis, lowa 50613 lor your Free Copy (U.5. Only). 112
tablkd size pages liBed with 4,000 mams mary of them
axclusive and very Unusual. Plus popular brand camaeras,
lenses. flash, abc., at discouni prices. Huge mventory, fast
Service, greal packiging. You must see it ta beleve il. Order
your FREE copy today.

POPULAR MECHANICS “PLANS AMD IDEAS" CATA-
LG #1700 — Orver SO0 sdeas on workshop projocis, plans
for shop tooks, houses, boats, furn%urs, toys — just
about | Send §1.00 0. POPULAR MECHAMNICS
P.O. BOX 1014, RADID CITY STA. NEW YORK, WY.
1o

'WHIP THE DEALER! Specual repor. Califorres autn dedler
reveals all secreds. Diveir Sporty, luxwry cars hor less. Possible
prodl LEGITIMATE! Mew-Lssd-Buy-Sell-Lease. §10. Accent
F3, Bon 3786, Central Point, OR 97502

BAVE GASOLINE!N B poliuton devices - - sasily,
reversioly! Posco (GB-3), LaGrangewite, NY 12540

HIGH Mileage Carburetors, Free Delsds, Box B3 Draper,
Liah B4020-0589.

THEFT PROOF YOUR CAR for under 52.00. Compieia,
Smaple  Wnstructions. Materials List- 5285 MAM, Bax
TE087CA, Houslon, Texas 77279,

LIKE OLD CARST Own an old car of want 10 own one?
Than subscribe io HEMMINGS MOTOR NEWS, world s lang-
s old car maicetplace. Hemmings has over 500 pages of ads
each month, crammed with ihousands of old cars oy sale -
plug parts. litarafure, resioramon supplies and more. Orily
$15.50 for 12 guanl issues. Subscribe o the eble’ of old car
coleciars loday. Send io: Hemmings Motor Mews., Depl. 318,
Baox 100, Benningion, Vermoni 05201

PREVENT Valve Cover O Leaks on GM Covers Which
Lack Pairtonroemant Lip. 4 Special Washers $4. Selzer Tool &
D, P.O. Box 1017, Elyria, Ohio 44006

RUST PROOFING KIT. Detaled Insiructions. Fabricated
Plugs. Patenl Applicalor. $159.95. Lomar Distribuding, Box
N4, Grean Bay, ‘Wl 53408

RADIO LIGHT DMSPLAY. Aed Leds Aespond To Musics
Beat. Easy Hook Up. Any Radio, 6 95, CAZZ-TECH, Box
288, Brzarclil, NY 10810,

BIG 400 CID Cheysler Gats 67 MPG! Carbureior Plans.
Eniggs, R2PM, Bowling Grean, MO, 63334

PERSOMALIZED Licensa Plate Frames 55.95 Send SASE.
Frames. 38 Taylor Ave., Manasquan, M) 08736

MOTORCYCLES,
SUPPLIES

“MOTORACYCLE MECHANICE TRAINING see our &d
andes Education & Instructan Page #1958,

GO KARTS, Minicikes, ATV's, And Kits. Pants, Engines,
Lowest Prices. 56 Page 5200 Ralundable. Kart
‘World, Dlﬂc.. 1488 Menior Ave., Painpsyville, Db 44077

AVIATION, HANG GLIDING

GYROCOPTER, Hovercrait. Airboat. Uitrahight. Drawings
£10.00. Aircrafl Supples. 7932 Orlano Sireel, Omaha,
824

RITES! Best selection anywhers| Cofor Catalog §1.06 re-
hursdabie). INTO THE WIND, 17280 Spruce 5t., Boulder, GO
BO302

HOBBY HELICOPTER. "Chappy™ Uhtrasght Single-Seat
Haboopter. Simpified Construction—Maotorcycln Engine, Bro-
chura $3.00. Polynova, Box G7T0M. S0 Remi, Quebec, Canada
JOL 2L

BOOMERANGE—INCREMBLE RETURNE! You can do
it Exciting! Oroer your FREE Catatog Mow! Boomserangidan,
308 Park. Monroa, LA 71201,

DESIGH Buld Ainplanes. Hang Gliders, Simpllad Publica
tons. Brochure 30¢. McCoy Aircrafl, 12820 5. Figuarca, Los
Angeles, CA 90061,

SAVE HUNDREDS. How To Auto Body Book
$4.95. Lomar Dist., Box 2314, Green Bay, W1 54306

ELECTRIC VEHICLES

MOTOR-In-Whee!, Comphite Lucas DC Molor Gear Reduc:
o, Tee 0 Compact! Unil INDUSTRIAL QUALITY. inds.
52 00. Yosoi, At 1, Box 37, PM-263. Sauk Cay, Wisc. 53583

AUTO SUPPLIES & EQUIPMENT

ALTERNATOR Genarmior  Rebuilding Book  Price:
Hedelund Engingerng, Box 26024, Las Vegas, NV, 89128,

PARTS: Army Jeep and bruck parts Spare Pars &

Equipment Co, PO Box 751, Leswnglon, Kentucky
A0501-0781

SPACE & ASTRONAUTS

OFFICIAL Space-Snuttle Palches, Caps, T-Shirts, Write:
‘Shuttie’, P.0. Box 5108, Titusvile, Flonda 22780,

ANTIGRAVITY Propulsion Devica! Free Brochure, RDA
Box BTINM, Concord, NC S8085

HOVERCRAFT

AERO-CAR Amazing Hovercrafl bu easily with ordinary
tools. Lawnmower enging powsr, Carmas one man phus. Hoy-
s, Mg lorward, backward, Sideways over land/snow waler.
Aprg-Projecls, Box 5118PM, Chindon, Mew Jersey DBB0E.

HOVERCRAFT Plan Al Sizes. Calalog §1.00. Linhversal
Hovercralt, Box 281, Condova, lilingis &1242

CB'S, RADIO & HAM EQUIPMENT

STAINLESS STEEL DOES NOT RUST! Available Mew.
STAIMLESS STEEL MUFFLERSPIPES. Amencan-Made.
T304, 18-Gauge. All Walded Muflars. Mandral-Ban Pipes.
Frog-Flow Design For PERFORMANCE and ECONOMY.
Buit To Lasi. BORLA IMDUSTRIES, 2820 Saddie Ave., Dept.
PR, Omnard, CA B3030. (805) 983-7300.

AMAZING ALL-PETROLEUM PRODUCT reduces wear,
incrgases fusl afcency a GUARANTEED 10%.. Fres infor-
mabon: Mark Jusius, 31058 Lakeshore Towers, Suwda 408,
Dapt. PM, Ancharage, AR FE503

BETTER Mileage Fossibla!! Secrets Of Super Milemge.
Detailed Instructon Manua! - $15,00. Rosna Lid., 527 Norn
Azusa, Suite 226, Covina, CA 91722

CB RADIO Books. Krts, Momificamons, Catalog $1.00
Fefundable, APS, POB 263, Newpoet, R (2840

POLICE Scannirs, Bearcat, Regency. HPA, Box 13224,
Derver, CO. BO218.

CH MODIFICATIONS, Conwersions, Books. Plans, Kits,
Camlog 52, CBCL Box 31 500, Phosnia, AZ 850446

ELECTRONICS

GOVERMMENT Surplus recerers, bws.:rmpﬁ-
scoppers, pars. Calalog 25¢. Meshna, Mahani, Mass,
01508

COMPUTERS & SOFTWARE

BICYCLES, SUPPLIES

TE394A owners, Gt your free catalog of new, exciting, low

BICYCLE SUPPLIES. Bargan Catalog 51.00. BIKERY,
PMM, Box 12038, Costa Mesa, CA 926327,

BICYCLE ENGINE, 175 MPG, 45 Lbs 34095 3end
21.00. Yosi, RAR1, Bax 37, Sauk City, Wl 53583

INCREASE MILEAGEPERFORMANCE EXTRA IN-
COME-SELL for £25, costs 52, Vapar Imjectorn, Sernd 34, com-
pleie deinils. V Enierprises, Box 3124, Apopka, FL.
2700124

PAINT Your Bike Professconally ALSO INCLUDED Lite
Krown Technigus [0 Make Your Bece Look Lie Brand Mew in
Minutes Without Painl or Poiish §3.00. Beaver Bike, 2306
Grange Hall Rd.. Beavercresk, Chio 45431

ool saft . Dynarme, Box G80, Heckcaville, MY, 11801

T/S-1000 PLUGS Loose? 3500 Gels Dagram For DIY
$4.00 Fix. JWK, 11108 Berrmuda, Cerriios, CA 80701

SOFTWARE Atan CBMES VICHD. Catalog of gamas, buss
rss, aducation efc. Send $1.00: Komputer Konsultants, PO,
Box R, Lake Grove, WY 11755,

{Continued on nexl pege)
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COMPUTERS & SOFTWARE
|Continued from
FREE AtanCommodors-54THS-44 TREA0-coco Timex!
WIC-20 programs! Send stamps, Box SZ22MM, San Diego,
2105,

TRS-80 COMPUTER DISCOUNTS. Lowes! prces any-
whera. Free price lsl. Radic Shack. 1758 M. Delsaa DOr.
Vineland, MJ 08360, S00-257-0426.

48K Apple comgatible compular LISEIB000 and hundrads
softwares detads USS1.00. Relant, PO, Box 33810,

Sheungwan, Honghkong.

00 YOU HAVE A PERSONAL COMPUTER? 3240 to 5480
WEEKLY now possible while using your Personal Compases.
MEmMﬂhwrﬂ GUARANTEED. For Com:
ke Detnsds pl sand a pad solf add | mreatope
10 WTS, Box 553, Ambhers!, MA (M055

PROGRAMS, lUses nesded. Home compuler income.
Copyrighted bookdet cowers Wiriting, Copynghts, Marketing.
$2.00. Jarmes Holland, TR28 Afping, Sparta, b8 48345

STEREQ, CASSETTE TAPES, ETC.

THOUSANDS OF OLDIES! Hard-io-ind 45mprn hil records
from the Last 40 years including pop. coundry, rock, Bnd soul.
Send $2.00 lor cataiog to: Amedncan Pie, P.O. Box 66455,

TV & VIDEO EQUIPMENT
WOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORLZATION.

MAKE B1G MONEY IN HOME SATELLITE TELEVISION,
8o 2 Dealer. Eam $50,000.00 - $75.000,00 yeary, Send
$1.00 lor valuatie report. Wholesale Satelite Supply, Box
1044, Lake Cwsgo, OR, S7034. 503-246-8335.

VIDEQ MOVIES. VHS5-Beta-Desc, Catalog 51.00. Tower,
Dunkirk, MD 20754-0213

SATELLITE TELEVISIOM ANTENNAS complate detailed
plans for home construction by $5.00. Jansen
Elecirenics. P.O. Box 1668, Dundes. Ore, 67115

PAY TV Amateur TV RECEIVERS. Whnolesale 1o puble.
LOWEST DEALER PRICES! Free Brochune! Send large
SASE to: Janrk, 632 West Doran. Suite #107, Glendale, CA
#1203, 213956-5838,

BOATS, OUTBOARDS, TRAILERS, &
KITS

TRAILER Books, Ensghianing. BuyEvaluate . . . $12.00;
TowMaintan . $12.00. Tradlers/Kits Catalegs: Utiity. .
8375, Car. . ﬂ?ﬁ Trailer Treasury, P.O. Bmmm_
H-3, So. EIHﬁH‘Iﬂ CA 81733, (213)575-3224.

12¥ TROLLING MOTOR Plans $500. P.0. Bax 31051,
Highland, Michigan 48031

EVINRUDEMERCURY 1983 Bargams . . _ &l sises . _
Scoft McCulioch parts . . . $2. handing . . . Elactra Marnne, 610
Memck Road. Lynbrook, Mew York 115583

FIBERGLASS - RESING - Foams - cloth - epoxies - mat -
pic. Faciory prices - CATALDGUE 51.00 - (Book "COM-
PLETE FIBERGLASSING" 3600} - Clakcratt 16-P1
Aguakane. Tonawanda, NY 14150

| SMLED Amund World § Years As Ship's Mavigator. 5o
Can Youl Hire On Oee OF 1,000 Private Yachis, instruclion
book: Celestial Navigation, Step-By-Step Procedurse Far Com-
phete ldiot. $10 To: K. Kenny, 13853 Panay Way, Marina del
Rey, CA. 90262

BOATKITS - PLANS - PATTERNS - FRAMEFACS -
LARGEST CATALOG - 300 Designs B'80° - Phywood Fiber-

Sportlishers - delwlllm Flun-
abouts - Housebonts (KAYAKS CAMNOES - Largest Soloc-
ticn) - SAILBOATS - Daysailers - Traderssiers - Mulibulis -
FIBERGLASS MATERIALS - Cloth - Fesins - Foam - Mew
wmgroved - “EPQXYPLUS" - "EPDXYGLUE"- “EPOXY-
SURFACER"- Wood Epoxy constrsction - CATALOG $2.00
{54.00 Asmail) - Includes FREE Boalbullder Madenals Bro-
chure (Book - “AMATEUR BOATBUILDING* Foerglass-Piy-
wood - Wood'Epony - Stesl $6.00) CLARKCRAFT, 16-F
Aqualane, Tonawanda, MY 14150

BOATDOCK Modam Coverad Siesl Dock with Foarn Fioa-
tation, Prelab Modular Construction. Singke and Double Stall
Plans $15.00, Brochure §1.00. Johnson Engineering. P.OU
Box 968, Braidwood, Mingis 0408

MACHINERY, TOOLS & SUPPLIES

BUY AT ISCOUNT 10% TO 30% Al Your Equipment,
Toots Hand, Electnc, As, Mators, Generalors,

Maad For industry, Shop, Farm, Office, Home. Over 10,000
Preducts. Send $8.00 LS. For Qur Large 11,000 page cala-
log to; Dcount Indusirial Supply Corp., 8 Port-Oram Dr.,
Wharton, M.J. 07885

IMPROVE You Chain Saw-Performance §1. Champion's,
1115, Westwood, CA. 98137

SMALL FOUNDRY Fumaces, Supplies. Fres Sharature.
Pyramed Products, 3736 South Tth Avenue, Phosnx. Arizona
5041

SALYOD Hardware, 168 Page Hand & Power Tool Catalog
$1.00. Dept. PM-4-3, 2205 Richmond 5L Phiadelphia, PA
1125

#° METAL Cufting Lathe S87.25. Taip 15048 Proctor,
Indusiry, CA 91748

MOW . ... A Trm and Uh kit that it vifually ai outboand
motors, both loresgn and domesbe. Semple inslallation, mon-
eleciric aliows Trimming at a4 speeds from the drivers saal
Dale Trm-M-Till Kits. Write: Dole Fluid Power Products, Box
18TEPM, Huichinsgn, Kansas ST, Call (316) 663-6361.

STEEL, Brass. Aluminum, Catalog: $1.00. MBM, 3719
Fremant, Chicaga, IL 60813

BANDSAW BLADES, Ary size, Power Toois & Shop
Tools. Frea lteraiura. King Saw, 6541 Tidewalor Deive,
Morfolic, Virngnia 23509,

ATHLETIC EQUIPMENT AND BODY
BUILDING COURSES

BIGOER, More Powerful Muscies - {aster’! Freo Bookieth
Uniegrsal. Box 65844, Datroit. Mchigan 48240

KUNG-FU Free Lessons, Send $1.00 for Pastage. Mclisa,
Box 1755, Depl. PMBAC, Honoluiu, Hawaii BEE0E

BOODYBUILDING Equipment Catalog 5200, Decathion,
1044 West Tih Sireet, 51 Paul, Minn. 55102

ATHLETES! NEW METHOD! AVERAGE TO CHAMPIOMN
IN WEEKS! Wrie: KAPS, Box 27284, Vancouwver, WA,
‘BE6E8-2724

BUILD MASSIVE MUSCLES! Free Packet! Mus-L-Up, Bax
1818, Fortana, CA §2335

GUNS, DECOYS, HUNTING

GUMSMITHING COURSE Prolessional career wih a
future. Expen] ingtruction n modern faciities. Our 35th year.
‘Winte ioday. PENNA, GUNSMITH SCHOOL, 512 M O
Rivesd Blvd., Avaion, Pittsburgh, Penna. 15202

FREE Cataiog - Camoullage Gun Chaps, Holsters, Back-
jpacks, Geal Bags. Web Bells. Kane Products, Dept. PM, 5572
Bracksvila Road, Cleveland, Ofio 44131,

BATTERIES, ALTERNATORS

BATTERY REPAIR, simpie, sconomical way jof you 1o
EARN EXTRA CASH. BATTERY REPAIR, At 2, Masathion,
Wi, Bdadl

SENTRY generabors with-without engena beg discounts. L
Entemrises, Box 633, Oshiosh, Wisconsin 54902

BATTERY REBUILDING SCHOOL

BOAT PLANS - FRAME KITS - PATTERNS - Hundreds of

espacially lor amateurs. Professional results! Mo LoMing!
“Bupplies” - Fastenings - Fiberglass - Fesing - Glues - Books.
Sand 5200 for Huge 144-page calalog or 34.00 Airmes
Inciudes Fres Bnal:ulmm&mplﬁ brochura. Imveshgale
our “Poay-Shield""Poxy-Gng” wood epaxy boatbuilding sys-
tem - Manual = 52.00. GLEN-L MARINE, 9152 Rosacrans,
Baw TSEMP, Balficessr, CA SOTOE.

BATTERY Rebuildng Tocks, Insiructions $326.00 Manual
ZEE.00. Trairing Available. Sun Baftary, 10415 88, Sebring,
Fiorkia Z3870

ENGINES, MOTORS

MEW Enganes For Mowers, TILLERS, ETC . . . Famastic
Savings! lllustrated Catalng - $2.00. (Refundable First Oder.)
Dacount Engines. Bax 166PM, Ashiand, MO 85010,

BOLTS, SCRAEWS, TOOLS, WMOLESALE DIRECT.
Gmmmlimqml Cameiot, Dept. 44,
Bax &5, Bristol, Wisconsin 53

1400 Catalogs Listed and Described. Sources for Every-
thing Imaginabla. $4.00. Masterog, Box B79-B, Fairfax, CA
S4B830,

BRASS, Steal, Aluminum, Stainkess, Acryiic, Nylon, Tedlon
Mo minimum, Catalog $1.00 (Redundable] METALS, Box
11204, Claylon, MO E3105

BELSAW SHARP-ALL OWNERS - Save 1o 20% on nama-
brand whests, files, belts, parts. Frea calalog. immediale ship-
mand. Woodmaster, Dopt. H24, 2849 Tarmaca, Kansas City,
MO 64108, (B00) 521-6851,

FREE FLASHLGHT OFFER. RECHARGEABLE. Pollak
Enterprises, Box 6307, Albamy, CA. S4T08.

STEEL, Aluminum, Brass—Sheat, Bar,
Plans. Write: CE), RR1, Box 183, Cameron, i 61423,

BANDSAW BLADES ary aize SAVE 20:30% EUROPEAN
Wood and Metal Working Machinery, Fres information,
Sufiol Machinary, Suie B, 16 Shore Road, Paichogue, MY
1772

“SHARPEMERS REPORT™ Monttly Newsketier, Shampen-
ing Gusdebook, Wal Char. Send lor brochune. Shog
Company, Dept. P3, P.O. 22558, Minneapois, MM 55422

MEW_Wmmummugm Lises
pencil, Large ($2.75). fits 20°, 25', 50°. Small ($2.25), 18",
some 12°. Check, M.O. AHW Produwcts, P.0. Bax 281400, Los
Angales, CA 50020

BANDSAW il 5-16HP Build $1,000.00. Literature §3,00,
Pana §15.00. SADD Construcions, Box 1004, Glastonbury,
CT 08023

TOOLS, Boats, Screws, Hnges, Biocks, Brstle Pant
Brushes, Work Gloves. Buy Direcl. Deaker Inguiry bmvited,
Codon, 15 Mercer 5t, New York, NY 10013

ENERGY SAVING

LOW VOLTAGE LIGHTIMG- SAVE 0% Replace Expen-
sive Sesled Beam Bulbs with Low-Cost Standard Bulbs.
Quick, Easy. Saks. Kit for & Lights $17.95 ppd. Thrifti-Lite, Box
T25E, Cucamonga, CA 91730-0725

ENERGY Source from Washer, Dryer. H.m-Ererm
Box 553, Holmded, M.). 07733

BOATBUILDER'S PLANS, Paiterns - Fayaks, Canoes,
Saiiboats. Pirogues. Fisheng Boats. Duckboats. 40 models.
Catalog 25¢. Outdoor Sporis. Box 8710, Brenbwood, TH
IroaT

BONTOOMN and Houseboa! ks from $1,984.00. Informa-
ticn §1.00. 1-B00-522-1500 Ext, 6042. Watercraft, Box 9028,
Columbia. TH 38401

BOAT KITS 27 iraberebla models - POWER and SAIL -
11°-30°. Molded fibarglass hulls and decks comae laciory
assembled - you install tactory supplied miandr. Save half tac-

Burngvilie, Minnesata 55337, §12-850-3000.

19 POPULAR MECHANICS

TOOLS FOR SALE

NEW CORDLESS D.C. CIRCUIT TESTER, Transsionsed,
Pen Size Go12:24 VI Send 512.65 Tradax, 4184 Main 51.
#103, Huntingtar Besch, Cal. 92648

GUARANTEED Low Prices! Togis, Leathes Pouches, Tar-
pautina, FREE Catalog! Veerakil, S17TA Fairvew, PR3,
Arcadia, CA 91008

UPHOLSTERY SEWING MACHINES

UPHOLSTERY Sewing Machinas with Walking Fes, com-
plata ready o $485.00. Thompeon Moded FW200-
AGEP AVAILABLE FROM YOUR LOCAL DEALER, or order
direcd. (Masler Charpe-visa). Datho Mig., Inc.. P.O. Box
12110, Lubbock, Texas T8452—Phone: (B06) T44-6774

GET 26% Ta 40% Mare Haat From Your Present Heabng
. Detaits $3.00. Meanl Jackin, 3571 Sherwood Ave.,
Miagara Falls, N.¥. 14301

HOMEMADE Instantansous Water Healer, Plans $4.00,
Dave Hodges. Reideville, GA. 30453

SOLAR AND ENERGY SAVING PRODUCTS CATALOG!
MATERIALS; Components; Complate Sysbom. 80 pages, 18
Sections. Our 108 year! Order Irom one experd Souce— e
couniry’s largest energy aving mail order housa! Cail ws &t
603-650-8166 or sand 51.00 pod. SOLAR COMPOMENTS
CORPORATION, Dwept. M. P.O. Box Z37, Manchesser, NH
[t i)

HOW To Buid LOG SPUTTERS Complete Plans Hydraulic
Dwtails FREE Guarantesd $10.00. M. Franssen, Depd. PMA,
P.O. Box 483, San Lorenzo, CA S4580-0483




SOLAR £ ALTERNATE ENERGY

WIND-ELECTRIC SYSTEMS, Paterled, mosi efficien,
oost effective, extremely refable aulomatic operation. Ouiput
5 10 100KW. Complete nlo. 53— Valuable Distribulomships.
Imtemationat Enengy Systems, 118 E. Lucy 52, Florida Cay,
FL 33004

HEATING, FUEL SAVERS

HARDWOOD CABINET DOORS Made o your Sizes in
Many Designs, Brochure $2.00 (retundabss. | AMADAR, Box
1348, Soivang, Call. 33483

CARYE WOODEM BIRDS For Fun, Prof. 'Wa Ofter Pail-
terns, Kits, Parts, Details 31.00. Leapanty, Box 66, Paradse.
Mich 49768

COUNTRY FURMNITURE Plans - Catalog $3.00. Riedel
Reproductions, P.0. Box BE2, Wes! Chaster, OH 45069

MNECA Cas! ron Add-on Bofers. Frea Literature. WWDOM
Heabing, Box 691, Winsted, CT DE0BE

HOT WATER From Your Wood Siove. Plans $10.00. Sivad
Enterpnzes. Box 437, Umion City, PA. 16438

WASTE QIL BURNER Simple design. sasy 1o buid, tlaan
burming. Plans send 53.00. Dave Vanlith, Box 3068, Delano,
Mn 55328

HOME CRAFTSMAN

BIRDFEEDERS . . HOUSES. Six Successful Designs.
Plans $3.00. novaiive Infa., Box 10884, Sarslogs Sprngs,
MY 12E66

WOODEN PATTERNS- Catalog of over 50 avedabée plans
ard Buildng mstructions for wood loys, fumitum. anhgses,
and more. Send 51.00 (refundable). J.J. Enterprises, P.0. Box
19858, Rochester, NY 14619

WOODWORKERS — 25 Full Size Plans, 27 = 4" Toys —
55.00. DACO, Box 141, Westhand, Mich. 48185

ROUTER PROJECTS. Sed through Retad Florsts, Ghusch
Bazamrs, Flea Markets, atc. information packet £1.00 plus
SASE. Box 108, Washinglon, Mich. 48004

TOYMAKERS! . . . Free Calalog . . . Patlerns, Whesis,
Dowels, Parts, Supphes! Hurrg!” Morgan, PO1B0B, 1123
Bardsiown. Lousvile. Kentucky 40204

OVER 75 PATTERANS! Enjoy Making Profaile Wooden
Gifts, Toys, Househotd Accessones. PLUS “Shop Secrets”
Only $5.00. Accants (P-34), Box 262, Danvers, MA 01923,

35 WOODEM TOY PATTERMNS! - Cars, Trucks, Tram, Air-
plares, Eathmovers! - Only §5.00! - FRANKS, 1202P17
Secord, Boonevilie, MS 18829

HOW TO BUILD YOUR ALL-SOLAR HOME. No mona util-
ity bais! Free detaits. Appell, Box 324PB, Poral, AZ 85832

1400 Catalogs Listed and Describad. Sourcas lor Every-
thing Imaginable $4.00. Masterlog, Box 679-F, Fairfax, CA
54570,

FLOWATING Rasidential Dock? Plans with “how-to” BODK
+8.95. FREE Berochwre. ADSCO, Departmant C-34,
Savannah, Georgin J1414.-5772

DESCOUNT CATALOG: Chansaws, Threse-Whasler, Log-
spiftérs, Molcecycle, Snowmobile. Small Engine, paris,
pecessones. (51.00). Marulatiurer's Supply, Box 157-
Dowchestar, W 54425,

PR,
FREE Kit Catalog confams owver 450 do-it-yoursel wits:
Computers: Test Instrements; Steres and Color Tys; Ham
gaar; Auln, Marine and Home Energy products. Write: Heath
Co., Depl. 017-153, Banton Harbor, MI 45022

SAVE on parls lor Lawnmiwers, Minibikes, Marts, Chain-
saws, Smal Engines. THOUSANDS OF PARTS. Send $3.00
For Catalog. Sav-On-Parts, P.0O. Box 231, Somerville, Mass.
02145

WOODWORKERS- Gum-Ball Maching Plana, 5305
Gé-Son's Crafts, 113 Qawhaven, Ararsas Fass, Texas
TEI36.

FREE catalog! . . . . Toymaking, vensanng. canmng supphes.
Fumniturs plans, woodworkess books, dowels, buttons, spin-
digs. shaker pegs, mug pegs. candie cups. Hurry! Momgan,
POAMOT, 1123 Bardsiown, Louisville, Kerfucky S0204,

EXTRA HAND, Homa compular ¢ radial arm saw = AUTO-
MATIC CARRIAGE. Biild attachman! yourseil, Copyrighted
imstrucdions §7.06. James Holand, TE28 Alpna, Sparta, ML
49345

HITECH Matenals. Components: Graphite, Kevdar, Aloy
Tubing. Purchasang Service. Catalog 52, TECHNAPARTS,
B1, Bax 2988, Sacatoga, A S50T0

ELECTROPLATING. Complete amabeurs bexibook. All
medals Elactropiate metallic nonmelafc tems $11.95. Detalls
frea. Tropes, Box §5-P4, Paim Bay. Flonda 32005

DON'T OVERLOOK THESE TAX DEDUCTIONS! Money
Sawving Manual Onéy $2.00. Doutke M, Bax 321, Clanon, lowa
50525

UPHOLSTERING SUPFLIES $1.00 for Prices. Vasety
Progiucts, Box S66F, Lathrup Village, Mich, 48078-0566

LARGE Sslection of Plans. Fumiure Designs. Loom, Spin-
ning Wheael, Clocks. Dolthouses, Cradies, Toys, Alphabats,
Bird Houses, Weathérvanes, Kses and More. Calaleg 50e.
Craftplans Co., Rogers, Minnesota 55374,

WIOODEN Toy Paris and Patiarns, Fun With Wood Catalog
$1.00, Howard Co., Dept. PM, Box 442, New Albary, IN
AT1ED

WOODWORKERS, Hoblyists, 1984 Cataleg Condaining
Chair Cang, Wooden 'Whesls. Lamp Parts, Tools, Fanishing
Maiecisls, Hardware, Plans, sic Send 51.00. Barap
Speciafties, PM3B4. 835 Baflows. Frankfort. Ml 49635

¥OU CAN BUILD Furnitura, Toys, Accessones and Shop
Equipment. Fiwe Free Plans with Bustrated Cataleg 700
Rems. Sand 51,00 for Detads, Mayco Sakes, Box 2931PM,
Mesa, Arizona BS204

UNFIMISHED mefure frame moulding. Factory clossoul.
50r% discount. 200 styles. Wnie: Japs, 126-PF Sevenih North,
Hopkins, MN 55343

MAKE TOYS- Plans, Kits- Hardwood Wheets, Parts, Dow-
sig- Catalog 51.00- Cherry Tree Toye, Baimoni Ohio
43718 =

WORLD'S LARGEST CATALDG? Threw pounds T4
pages. Every Tool, Supply, Machine Imaginable $5.00.
Aslundable. Mckilligan, PM-384 Johnson Oy, Mew York
13780

WOODCRAFT PATTERNS, Windmsls, Wishing Wells, Bird
Houses, Feeders. Flying Duck, Pheasant. Ouldoor Plariars,
Catalog $1.00. Craters, 11840 U3, 27 Morh, DeWis,

CATALDG FULL-SIZE FURMITURE PLANS — 32.00.
Refunded wilh lirst order. Tradwional, Early Amencan, owver
17 Fuwmniwe Designs, 1425 Sherman. Dept. CP-83,
Evansion, Bingss 60201,

FREE BROCHURE. Wooden Toy Supples, Box 133, Morh
Afthebarn, MA 02761

PLANS, ELUEPRINTS, PROJECTS

WATERBEDS! Plans and Accessory Catalogue §1.00.
Waterbads, 12104 “Z Strest, Vanoouver, WA G851

SHOE REPAIR Step-By-Step MNustrated Manual 5895
Shoe Doctor, Box 458, Forest Lake, MN 55025

COMPLETE Plans To 76" « 16" Trader. Wesght Cap.
T.000 Lbs. Haul Cars, Tractor. Fresght, atc. Sand $5.00 Taoc JD
Koxkiin, Rt. 1 Dodge Rd., Box 5, Brady, TX 76823

1700 CATALDGS Everything Concemnabie! Many FREE!

FREE brochure, most unusual slectrenic clock. its about
time. Send Stamped Envelope, DeFno, Box 6158,
Buricgewater, MJ DBSOT

PICNIC Table Flans! Build for Spengtime! Drawings!
Instructons! $2.00. Prowd G, 11 Ambevs! Road, Hopkimon,
MA 01748

LOG CABINS AND “A" FRAMES

ROUGH, RUGGED & RUSTIC. LOG PROJECTS! Make
chisrs, benches, lables, gates, bmoes. A summer house, bed-
Fouses. signs and house numbers, lamps, tables, shebas,
bookends. Phalocopy of afcles as fhey appearsd o Popubar
Mechanics avalabis Send ior Plan RS5-B5 4 54,00 to: Popular
Mechanics, P.Q. Box 1014, Radio City 54a., New York, NY
10101

FOR THE HOME

LOW VOLTAGE LIGHTING- SAVE B0 Aeplace Expen-
sve Sealed Beam Bulbs with Low-Cosl Standard Bulbs.
Chaicic, Easy, Sabe. Kit kor B Lighis $17.95 pod. Theifi-Lite, Box
T25H, Cucamonga, CA 91730-0725

FREE Twme By Saving Work. Mew Product Cleans Easy.
Fast. Use on Everyfhing. Guaranteed Sale. 32 Oz. Spray
$5.75 Plus $1.00 Shipping. JAM Entgrprises, Box 102P8,
Westland, Wi 48185

KIENZLE Bafiery Clack Movements, (Quartz) and Scoesss-
rites. Frem price lsl. Morth Amarican. Box 77-APK, Fod River
Growe, Binos B0021.

BATTERY CLOCK MOVEMENTS. Below wholesale
pricas. Basd Quality Calaiog §1.00 (refundable). Yankes. Box
26, Thompson, Connoclicut 0S27T

WOODEN Toys Are Better, List OF Plans §1.00 LS, Cur-
rancy Only. Weodbutchers Toys, Box 514, Lealie, Mich.
AEEs1

HOME BUILDING & REMODELING

CONSTRUCT safety homas lifty spansh lessons $4.00
oach. Technical Porland institute, Apd 7854, Maxico, DF
D000,

BUILOING ? REMODELINGT Ibusirabec Manual Doscribes
Moray-Saving, Leas!-Effon Solubong To Common Problems,
Oty §5.00 Postpaid. Monayback Guarartse. FREE Informa-
b0, Jayna, ARL, Newson, lnoi 62444,

FAVORITE WOOD TOYS, Panems. Parts, Wheets, Cata-
log $1. Tows And Joys, Box B28M. Lynden. Wash, G8264

GIANT catmiag of patiems, pans. books for making wooden
toys; Free. THE TOYMAKER SUPPLY COMPANY, Dept.
Phi3, Tahoe, CA 95730

WODDEN TOY PLANS - A% new, Moderm trucks and mone.
Cataksg $1.00. D & E Crafts, 8118 M. Coasl Hwy., Newport,
Oregon 87365

PLASTICS

CASTOLITE Liqusd Plastics. Crystal clear, colors. For cast-
ing, embaddng, coating. hberglassing: in indusiry, laborabg-
nes, orafl work. Aeproduce your designs with ouwr mosd
maberials. Catakog $1.00. CASTOLITE, Dept. 84C/PM, Bax
391, Woodslock. IL. 50054,

$400. Caisiogs, 134-M, Slevenson Lane,
Baltimore, MD 21212
REPRODUCTION MOLDS

LEAD SOLDIER MOLDS. Scarce Cod, WWI Cannon
Fantasy. |Husirased Brochure $1.00 (Relundabia). Durkcens,
Cabvart, TH 77837

ARTS, CRAFTS, SUPPLIES

STAMNED GLASS SUPPLIES Cormplete Catalog £2.00 {re-
lundable). Sunshine Glassworks, 3550 Harem, Dept CT,
BuMaic, NY 14215

LEATHERCRAFT Supplies Catakeg, $1.00 (Refundabse),
Cralet, 1909 75N, Sherman, TX. 75050

STAINED GLASS SUPPLIES: EXCITING SUPER CATA-
LOG-FM 3300, CORAN-BSHOLES INDUSTRIES, 509 E.
SECOND, BOSTON, MA 02127,

PRECUT STAINED GLASS, Usalul, Decoraive. How To
Kts Catatog $1.00, Ranes's Crealrve Sained Glass, 1216
Glen Arbor, Los Angolas, CA. G041

LEATHERCHAFT Catalog. Tools, Leather, Dyes, Dross-
ings. Saddie Stamps. Buckies much more. Send 52,00 (re-
Tunctabie with order) to: MacPherson Bros.. P.O. Box G0442,
Zan Francesco. Calif. S4108

EVERYTHING - You - Nedd. Stained Glass Catalog $1.00.
Craftsmen, Hobbyisl, Saylescralts, 171 Main, Myack, NY
10960

“@ETTING Siarted in Stained Giass™ $1.00 Whitlernore,
Box 2085T, Hanover, Mass. 02339,

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

SMEM Paeniing — Easy method. Free calgiogue. Kaulmann
Company, Canferowsn, Mesour 65023

CARTOON for Fun and Money!® Fras booklet!® Cartoons,
Box 4061448, Detroit, Machigan 48240

35 LESSON carioonng course. Caroonists Magasine,
both  $4.00. Harwman, Box 30367, Lincoln. Nebraska
BES03-0367

MODERN Camooning taught by mad Write lor free bro-
chure. Cartoonerama. Box 263-5Y, Branlosd, Conn. 06405

MODELS, MODELS SUPPLIES

DO IT YOURSELF

DRAFTING TABLE, professional size, adjustable, inexpan-
sive Adrame construction. Complete plans S8.00. Propect
Demgn, 836 Monnga Streel, Wes! Hempatead, Mew Yook
11852

HYDROGEN WELDMNG UMIT simpla-efiactive, no fus for
Auminum or stainkess steel, Powarnad by electric welder or car
tameny. Flans 510, from: M. Buchacek, #35, 14423 Baranao
Ave., Gandeng, TA BOZ4T USA

FIRING CIVIL WAR Model CANMON Plans: Catalog bwe.
Grean—PM-384, Box B2, Shalimar. Fla. 2679

RADID CONTROL- Asplenes, Boals. Helcopters. Sup-
ples. Big Discourl Catalog 5500 (Ralundatie). Modales
Supply, Box 7185, Monigomery, AL 36107,

UMBGUE PISTOL DMSPLAY CABINET with Storage Drawer
‘Complete Instructions §5 45, Coundry Crafts, Aouwia Dne, Box
Z23-A, Audubon, Minn, 55511

SAVE Big Bucks an 8-and 16-bit COMpUiEs in
mongy saving do-d-yourasll kits. Send lor Free Catalog to:
Heamn Co., Dapl. 017-154, Benton Harbor, M1 49022,

{Contineed on next pags)
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MODELS, MODELS SUPPLIES
Continued from

SCALE SHIP MODELS Since 1905 our Model Ship Kis
and Fiftings have been the Favortes of Discriminating Moded-
ors. Send $200 jor G Catalog. BLUEJACKET
SHIPCRAFTERS, Box 533P, Shaiton, CT 06484

LEARN TO BUILD SHOW QUALITY CAR MODELS 35
Booklet. Sufte 425, 107 Delaware Avenue, Bultalo, New York
14202

TOYS, GAMES, KITES, PUZZLES,
NOVELTIES

EASY Windsock/Wite Patterns: Elephant. Whale, Loch
Mass Monsier, Mania §5.00. Wholesals Publications, Box
E286, Kannewick, WA, 93338

OLD U.S. Stamps on Approval, Choster, Box 153550,
Phidadelphsa, PA 18111,

FREE - U. 5, Discount Cataiogus. Shairon, Box 54TE, Nodh
Miami, Fla. 33161.

FREE U.5. Mint Sel. Approwals. Hildebrand, Box 4867,
Santa Clara, Califomia 95054

100 Diflererd LS. 25¢, Approvats. Bradiey, Box 425P,
Miciothian, VA 23113

FREE Worldwate Packel Penny approvals. Froshiich,
Drarwvnr SE8A, Morion Grove, L 50053

FREE Bargain U.5., Canada 36 Pg. Lisl; also Foreagn Mew
Isswe Bulletins. Brooks, Box 62, Brookiyn, NY 11220

ISRAEL 15 Diflerer 10¢ Approvals. Sam Chazan, Box
BBE, Delray Beach, Fiorda 33444

1001 THINGE YOU CAN GET FREE! Gameworld, P.O.
Box B92, Sharon, PA 16146,

MAGIC TRICKS, JOKES,
VENTRILOQUISM

50 PICTORIALS 35¢ whan Low Priced Foraign
Approwvals, Stewan Kent, Box 23987, Belingham. WA
sazeT

101 Larpe Pictorials S0¢ whon requesting worldwide
approvals. Benat, P.O. Box 210244, Dallas, TX 75211,

LEARN VENTRILOGUISM! Guarantead Instruction, Sup-
plies, DUMMIES. nformation Free! Mahe:r, Box 420-PM,
Limiaton, Colorndo 80160,

WORLD Wide Stamps mounted in books on approval 2¢
end up. TAUST STAMP COMPANY, P.O. Box 100-P,
Jamesca, MY, 11435

FREE! Word's Lesdng Movelly Catalog. 1600 Jokes,
Tricks, Science, Sports, Hobbies. Johnson-Smith, C-6013, Mt
Clamans. Mi 48043

HOBEIES & COLLECTIONS

J1224P5, Honohdu, Hawas 96820

TOY SOLMER MOLDS, Make miliiary, chess, mediaval fig-
wnis. Proftable - hen! Free iformation, Castings, P.O. Box
3482.PM, Longwood, FL 32750,

MILITARY Medals Caisiogue 50¢. Yeary Subscripiion
$4.50. Vermon, Box 38TPM, Baldwin, NY 11510,

DECALS, EMBLEMS, PATCHES

SAVE Big. Buy Paiches. Decals. Pns & Caps Faciory
Diroct, Froo Catalog. Fres Pricing. Eastern Emblem Co., Box
B2E-PM, Union City, N.J 07087

EMBLEMS, Embrosdered-Your Design. Low Minsmum.
Frea Calalog with Prices. Southern Embiemn, Box 8P, Toast,
NG 27048

50 DIFFERENT Oid U.5. betwaan 1861 and 1935 - $1.00,
Ed Roush. 423 Shepard, Mansheld, Ohio 44907.

7 CANAL Fone 25¢. Approvals. Marksl, 30 Grandvies,
South Hadley Falis, MA 01075

FREE Foreign Stamp Prica Lisks with Bargain Approvals,
CK Stamps, 17902 Markles Drive, Jamul, CA 92035

FREE! Big Bargan Catalog - Mew Edition listing thousands
of bangains including LS. & B.N.A, Glamps, Packets, Albums,
accessongs and supphes. Also Tine slamps rom our approval
sarvice. Buy only whal you Sies. Return balance prompliy|
Thank you. Jamesiown Stamp Co, Depl. E34PM,
Jamesiown, NY 14701

EXOTIC ANIMALS 25¢ Worldwide Approvals, Bimel, 525
North Lavmar, Suste 185, Austin, Taxas 78753

100 Defprert Worlkd 25¢. Approvals. Strange, 308 Amburst,
Chatanooga, Tann. 37411

25 DIFFERENT okfer L1, 3. 10¢ with approwals. Hll Co., Box
51, Dahance, Ohic 43512

Today. J. Marlin, P.0D. Box 245, Mew Yok, NY 10023

GUARANTEED Lowss! Emblem Prces! Free Catalogus.
Samdri, B1P Jane, NYC 10014, (212 989-0009

ANTIQUES, RELICS, INDLAN GOODS &
CURIOS

FREE List o Senous Collectors. 300000 Indan Artdacts,
Pols, Spears, Axes, Slam. Beadwork. Caddo Trading, Box
B58, Murireesborn, AR 71658

ARRDWHEADS 37.50 Doz, Firtwork, Sionework, Rugs,
Baskets, Pothery. Lisl #0g. Secrist Anbques, Deerbield, MO
BaT4

STAMP COLLECTING

FREE! 55 Swmps Including Space, Trangies, Others.
Baird, Bax B128, Ponland, Oregon 87207

FREE Brtish Commomssalth, discounted
Volkman, Box T1828, Los Angeles. Calif. 90071

15 COLORFUL stamps from Greece. 15¢ Approvals.
Pappas. Box 413, Seymour, Conn, DE483

FREE — $2.00 Packet Reguest approvals, Gams, T16-5
Sertesnth, Matioon, I 61928

FREE 50 Different LIS Commemoratives With Approvals.
Low Prices. Manasguan Stamp, 26 Broad, Manasquan, MJ
0876

US. & Commamorate Plate Blocks 5100 Approvadls.
Gordon Dawson, Nokomes, FL. X3555

50 YEARS Oid Eteen difigrent Unfied Siates, over Bty
yoars Old=—25¢ with approvals. Janon, Box C11-P, MNew
Fochalle, Mew York 10804

FREE Sumprisa Collacton with approvals. Gauld, Box 27130,
Pataluma, CA 4953

CANADA, 50 diffarent 25¢. Approvals. Oroszky, Box 1-C,
Saméa, Ontano, Canada N7T THB

200 WORLDWIDE - 25¢ with Approwals. Write Today!
Barism Starmps - 024, Box 99, Slippery Rock, PA 16057

“INVERTED ERROR™ + 100 Differant United States, 50¢
wih approvass, Lursy, P.O. Box 7O0BE, Silver Spring, MD
20807

FREE 100 Canada with request of Workd Wide Approvals,
Brirser's, P.0. Box 5807, San Mates, Call. 04402

“WHOLESALE" U5 —Foreign Priceist and catalog Froe!
Ewvarything Guarameed. Schresder, Box 1240, Grand Rapsds,
Matigan 49501

BARGAIN 100 World-wide Slamps 25¢. Quahty Approvals.
R. Parker, Boa 143, Wes! Brookliedd, bA 01585

FIFTY FREE Stamps Wilh Approvale. JAD Stamps, Bow
74T, Mesbowne Besch, FL 32851

35 DIFFERENT Oid LS. Revenve Stamps 50.00.
Winchester Starnps, Box 3582, Manslield, Ohio 44507

ABSOLUTELY FREE — 50 difterent Briish Colonies
COMBMEMORATIVES. Approvals, Gobestamps, Bow 690,
Sapcn, ME 04072

FREE 1383 [ksnay Sed, roquest Approvals. Alpaugh, Box
225, Highbindge, NJ 08825

10T Dutferent Triangles, Spaca, Animals, Eic. $4.00 Value.
Only 10e. Approvals. Fayette Stiemps. Dapt 416,
Fayafiaville, NY 13066

LOOK! 100 INFFERENT WORLDWIDE STAMPS 25¢
Approvals. Geiber, Box 1513M3, Huntinglon Beach, CA
G2647

PLAYS, SONGS, MANUSCRIPTS

POEMS. Songs ‘Warled, Fred Resordeng/Publishing.
Broadway Music Productions, Box T438PM. Sarasois, FL
225TH

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDIOM Top Brands, Cordovos, Buy Direct. Tremen-
dows Discourds, Trades accepied. Frea brochure, P,
Accordion-O-Rama, 16 West 15th Siroet, Mew Yoru NY
10011

FREE Caialog’ Kids and Completed. Harpsichords, Ham-
mared and Appalachian dulcimers, guilars, banjos, mando-
lins. Hughas Dulcimars, 44189 West Collax, PM, Demar, Golo.
BO04,

CATALDG For Makers, Aapairers of Smnged Inetrumets,
Fmporied Tonewood, Tools, Varnishes, Pans, Accessores,
Strings, Cases. Fing European instrumants, Bows. Asssmble
Yoursell Canved Violin K. Catasog §1.00, Includes 10% Dis-
cound Cenificate. ImMemational Violin Company, Lid., Dept.
GO, 4026 W. Betveders Ave., Balimoee, MD 215

PLAMOS, PLAYERS, PUMP ORGANS. Rebuiid Bnd repair.
Calaleg ol "Hew-Ta™ books, $2.00 (rafundable). Vestal Press.
Wastal 11, New York 13850

ELECTRIFY Flayer Pianos. Pumg Organs Cuickly, Inex-
pesravaly with Lea Silent Suction Units. Wte: Lee Muss, P.O.
Box JOBF, Culver, Oresgon 97734

VIOLIN Making Fms, One hor Beginmers and One for
Agvanced. Write ior Free Brochure. Viak impon Company,
Inc., P.0. Box 248, Maywood, CA. 20270

WIOLIM, Guitar, Bargo. Mandolin Making Materals, Acces-
sofies, Books, Prang Tuning Kits, Catatog $1,00. internahonal
Luthiers Supply, Box 15444, Tulsa, OK 74158

FINGER- STYLE GUITAR: Made Easy with Exciling MNew
(Play- by- Ear) Techraque- Breakthrough, Utilize chord forma-
Bons o Play Melody, Harmony, Rhythm, Bass Simyttaneous-
ly. 40 Page Marual Gude, STEP- BY- STEP INSTRUC-
THOMS. +Free song bookel No expenance necessary. We
pay purchise postage. MOMEY- BACK- GUARANTEE!
5500, hull price. GUITAR, 4530P, Lehi, LRah B4043

SAVE. Compiate Catalog. Musical Acoessorias, Skings,
Microphones. Percussion. sic. $1.00. Super Save Music, Bex
B44, Morganton, N,C. 2BBSS,

HOW TO RECOGNIZE AND PURCHASE A GOOD PlA-
MO, Easy Husireted Text reveals Technicians Secrets. $4.50
Guarantes, Curiis Enferprises, Bax 2520, Southheld, M
48037

EDUCATION & INSTRUCTIONS

WELDMNG TRAINING. Basic and Advarced lor Magr Pro-
cesses — SMAW, GMAW, FCAW, GTAW, AW, Fipe all pro-
cosses. Mon-profl school. Approved for eligible velerans.
Actredited moember MATTS. Approved Ohio T0-12-00648 HT.
Write for sthoal bulletin, course scheduls. HOBART
SCHOOL OF WELDING TECHNOLOGY, Bax B4, Troy, OH
4837

BE A PARALEGAL - Handle Youw COwn Legal Affairs.
Accredited Alomiy nstruchion, Homae Siudy. FREE CATA-
LOG. Southern Caresr nstilule, Drawer 34P-2158, Boca
Raton, FL 33427, (306) J68-2522.

TRIPLE YOUR INTELLMGEMCE! Free Lasson! EDEMP,
Bax 1462, Glendora, CA. 81740

LEARN Gardaning and Landscaning al home. Fres book-
lod. Lifebrne Career Schools. Dept. A102. 2251 Barry Avenus,
Los Angles. Calilornia S0064.

"JET/GAS TURBINE CAREERS!" Homastudy courses —
Mﬂy. mantenance, overhaul — Esiablished 1957
AMERICAN JET SCHOOL, Depadment PM-3, Darby,
Monipna SOEZ0. (406) 349-2100

LEARN Asiaen or awake. Reconds. fapes, eguipmeant! Free
catalog! Drawar PM-400. Ruidoss, Mew Menco B34S

DETECTIVE Prolession, Easy home study: frea tig-tack or
lapel pen, cenilicate, Puture, Professional imaesligators Traming
School, Dapl. CP, P.O. Bax 41256, Los Angeles, CA 90041

1984 Winder OLYMPIC Coilechon — Free! Approvals,
‘Wiliam Deems, Ravenswood, Waest Viegina 26164

GREAT Gift free with 1at purchase—fhne Linfed States
aoprovals and want kst sencca. Send . 15¢ for handling. The
Saamp Boutique, P.O. Box 456, Madison. N 0T340

BREATHTAKING Beautiful. 50 Dilferant ment Monaco pic-
ofals commemaratives only 31.50 with min complete sel
approvals. Pagods, Box 132F, Sdney, Ohio 45385,

UNITED NATIONS 3 Complete Mt Sels 25 Approvals.
Comatta, POB 1509-M, Lake Placid, Florida, J3B52

194 POPULAR MECHAMICS

VERY OLD USED U.S. Ummasal wicommon, Bafber
stamps, mindr problems. Special savings. Approvals for
adults. Fesertown, Dapl. 152, Ada Michigan 48301

CAMADA Ten Late Commémoratrees 10e Canadim
approvals. Harley Boardman, LEfle Valley, New York 14755

LEARM Seenng Machne rapairing. A proliable Trade. Exsy
to learn. Free detaits. Sewing Center, 187 FA. Rochelia, GA
NOTH.

HIGH Schaol al homa, no classes. Dhploma awarded |nfor-
rataon Frea, Phore Free Anytime 1-800-228-5800, or write:
Amencan School, Dept 30345, 850 E. 58th S1., Chicago, IL
BO63T.

COINS, TOKENS., CURRENCY

“SAVE MONEY" Pnce List of US, Canadan Coing,
Tokens, Send 51 Now. ‘Wills Coins, Box 1231 PM, Guph,
Ontario, Canada M1H 6MG

UNIVERSITY DEGREES BY MAIL! Actrédied Bacheiors,
Masters, Ph.D.s.. Free revesing detads. Counssbng, Box
7-PM3, Tustin,d Caklomia 32680,

[Continued on naxl page}




RADIEETHESIA, Radicnics, Dowsing E.E.P. Courses and
Equipmant Bustrabed Catalog $1.00 [refundable) Eslablished
27 years. Depl. PMA, Bruoce Copen, Highlieid, Danehill,
Sussex, England RH17 TEX

UNIVERSITY Degress! Economical home sfudy for Bache-
lor's, biaster's, Doctorate. Prestigous laculty counssls for
indmpandent study and lile mxporience credits. Free proal —
Richard Crews, M.D. (Harvard), Prosident, Cofumbia Pacific
University, 1415 Third Street. Suile F803, San Ralesd, TA
84801; Toll Free: BOLZIT-1617, Ext. 480; Calilormea:
BOOTTZ-3545, Exl. 480,

SCHOOLS

WHY NOT INVESTIGATE COMMERCIAL DEEP SEA DiV-
MG AS YOUR CAREERT Our Graduates arg wirkng workd-
wicde making exceliert money. Send §2.00 for catalog comin.
ing disclosures. cradentials, course outling, employmant sta-
tistics, instructor, progress standards, fnancial
mssiatance to; Dwers Institute of Technolagy, Inc.. P.O. Bax
T0312, Dept. PAl. Seatte, WA 38107

EMPLOYMENT INFORMATION

HOW To Gat A Better Paying Job! Hew Mathod Guarantons
Success! Hardbook 53,00, Visconsi, 12625 Abra Diive, San
Diego, Calil. 22128

ROCKY MOUNTAIN EMPLOYMENT NEWSLETTER!
Calorads, daho, Mentani, Wyoming! Extlusive comguterized
openings - ALL occupstions - grealest weekdy sslection!
FREE MNFORMATION! Intermountiin-L, 3115N HanGook,
Colorage Springs, Cokvado BIO0T.

DETECTIVE - . Use secrat equipmant,
Diploma. Frees dadadls - HHMDMPHHH Box 2444, Costa
bhasa, CA. 92626

PIANGO TUNING PAYS - Piano wning - Electronic crgan
sanvicing. Leamad easdy & home. Free booklel. Miles Bryant
School, P.O. Box 20153, Sacramanio, GA 95620

LOCKSMITHING, Lintversal School of Masies., Cormeapon-
dence and Shop Training Box 214652, Sacramens, CA
BEA21

FLORIDA EMPLOYMENT HEWSLETTER. Complate Sun-
shing State Coverage Weeokly. Free Details: FEN, Box
B45PM, Jupsar, FL 33488,

JOBSIH COLORADD, WYOMING, UTAH, IDAHO, MON-
TAMA, Weekly Mowslatier with 200+ CURRENT Jobsll Al
Orccupations. Free Details) Mourtaicwest, $25-PM Caryon,
Logar, UIT B4321

GOVERNMEMT 085 - Thousands of vacances must be
filad immaediately, 51783400 to  $50,112.00. Cail:
1-T18-842-6000. Ext, 23541

PATENT AND DEVELOP Your Invention Registered
Patert Agert and Licensed Profeasional Enginear. Sand lor
FREE PATENT INFORMATION Every Irmesrior Shoukd Have.
Richard L. Miller, Woolworth Building, 233 Broadway. Sulle
35120, New Yok, M.Y. 10007. (212) 267-5252.

PROTECT Your |fvention. Paberl ABDeray.
Many Yaars Exporoncs, all Fields. Individual Investar's Prob-
loms Given Specml Consideration. Very Reasonable
Chargea. Write lor Frea Irdormaton. Paul H. Gallagher, 2530
Crawdond Ave., Evansion, Ilnos BO201

REGISTERED PATENT ATTORMEY Washingion D.C.

Suburt. Donald A Kettesinngs, 414 Hungerord Drve,
FRockvile, Maryland 20850

INVENTORS] HFEAS HAVE VALUE! Ever think of an cdea,
foeged it and see i later on the market? Many people don't
forged, mct quickly and A rewanded by AMETCEn iINdusiry,
Wiribe down your idea! Wa offer free deacloswire registrahon and
initial consultation regarding your idea's potartial walwe, Call
or wie withoul delay for your e inormation package.
AMERICAM INVENTORS CORPORATION, 82 Bioad Strost,
Dapt. PM. Wiastfiald, MA 01085 (413)568-3753. A Fan Based
Marketing Company. Offices Coast to Coast,

PATENT IT ECONOMICALLY! Free Datails. M. Raner,
2008 Fondulac, Richmond, VA 21229

PATENTS AND INVENTIONS — 101 QUESTIONS AND
AMSWERS — By Registared Patari Afiormey, 1984 Edition,
“Musi™ Reading For Secous Irveniors. Send 512 (Check,
Money Orded) To: Craig Publshing Company, P.O. Box
185904, Wheaton, MO, 20802,

FREE 120 page Carser Opporiunities Guide - shows how io
train @l home for fop paying jobs. Granlon |Asi®uts, 2834
Adeinide Street Wast, Toronto, Canada MEH 1Y

UMIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTIMG Job Experence, Education. Achwrwsment. Fast,
Ingxpanaiva, Call (514-863-1791), Or Wiite: Box 13151-T3,
Columbus, OH 43213

UNIVERSITY DEGREES By Mail Accredited Bacheiors,
Maaters, Ph's. Free Facts Revealed, Careers-PMO, Box
4T08SE, Tulsa, OK T4147.

AUTOSUGGESTION. Sieep-leaming  headguartars!
Tepes, records, books, Gigentc calslog free. Fessarch
Asanciation, Bos 24K Otympla, Washingion 58501,

FREE CATALOG—LEARN AUCTIONEERING! Mashville
Auction School, 233 E. Ganes 5t Box 190, Deparimant 2,
Lawrenceburg, TH 38464

FREE indoemation Real Estate Apprasal  College.
inemational College Real Estate Appraisal, Depl 180,
Lawrgnceburg, Tennosses 38454

START AN EXCITING CAREER AS A MOTORCYCLE
MECHAMIC, Swdy Al Home o resident schocd, Matonaly
accredied, Federal Guareriesd Student Lomns & Grants
available, Writa: AMS, Dept. PR, 10025 Shoemaker, Santa
Fe Bprings, Ca. 90870 or ca8 frés 1-B00-423-4878. Callomia
Assidents call collect 273-044-0121.

TYPEWRITER Fepar &l home Moneymaking career.
Typewriter Inal, 1474 Crooks, Palerson, M. 07503

EARN $800 + WEEK! Get your “F.C.C. Commarcial Fadic-
wslapihone License’ - Fagt, inexpansive! Elscironics Home
Study. Free delsés. Command, D-103, Box 2223, San
Francisco, S4126

REPRESENTING Chrisi, Pray Each Receive Acts 2:37-43,
Cortirs. 1127 NE Fifth 51.. Ocala, Fla. 32670,

MHEPWWWMWMEBH

l.h'\rlrw 35 M. Crug.lwu Dept. M-8, Pmmmm?
Toll-free-B00-423-4530, CA ioi-free-B00-362-7052/213-785-
5558,

PRIVATE DETECTIVE or FINGERPRINT TECHMICIAM
Training 21 Homa, Delective Kits. Badge, Diploma. GLOBAL
SCHOOLS, Bow 191-PRL Hanover, MA 02339

REISCH WORLD WIDE COLLEGE OF AUCTIONEER-
NG, INC. Workl's Lagest-48 Years. Term soon, Froe Catn-
o, Approved for VA, Modern Auction Libeary “FREE™ with
envolimant. 515-423-5242 - Cal. Gordan E_ Taylor, P.0. Box
949, Dept. 19, Masan Cay, 1A 50401

DETECTIVE TRAINING COURSE. American Detdcive
Insttude, Box 418-P, Fairheld. AL 35064

IMPROVE YOUR MATH SKILLS . ., New Books Show You
How, Sataiaction Guaranteed Sdverbell Press, Box 1052,
DeRdder, LA TOE34

HOBS Overseas - Big money faal. $20,000 to $50,000 plus
par yaar, Call 1-216-453-3000. Ext. 24561

JOBS OVERSEAS . | | (nciuding Alaska). Free Details.
Giobal Employmen, Box 81633PM, San Diego, Cadomia
92138

RVERBOATE - Tugs $15.000-580,000. Expenses paid.
Wark morth. Homa month. Experience unnecessany. Al
waker-ways nchuding Alaska, Hawaii, Free reporl. Send stamp
anvelopa. Manna Employment. Box 207, Ceniral, indiana,
47110

BiG BUCKS OVERSEAS: plus Australia! Mow! 213-826-
4355, Information. Jobworld, Box 881E. Cypress. CA
SOE30.

EMLISTING? Prepare with practice enirance esams.
Recruiters won't bell ywou how. LLCO), 880 Carfion Dr., St Paul,
N, 55112

LET us halp you incorporate, find Venture Capital and get
your produet i maskal Call Fienard Bell, Prosident. Harvand
Business Sarvices, {300) T98-7686.

INVENMTORS: Free Information on offering your invenbion
o sale. Kessler Sales Corporation, C-5-F1, Fremont, Dhig
43430

INYENTION SERVICES: Developmen! Assssiance, Proio-
typing. Marketing by professional scientsts, Write ioe inlomna:
tive Bemature. FREE iniial evaluation. Keals, Kolasa, Galea,
Dhoksih and Associales, Box 354, FRosoville, Michigan
AB0OGE

PROTECT YOUR INVENTION. Ragistersd Patent Aflor-

INVENTIONS WANTED

WORK Cwarseps 520,000 - $80.000 opporunities! For
Indormation Call 317-838-1712. Ex 24.

HAWAN . . . JOBS in Hawaiil' Infosrmabon lefter’ 5300
Hawaii-Mow, Box 1346PM. Kibei, Hewail 96753, Full
Guafanise!l’

EMPLOYMENT WANTED

ARE YOU LOOKING FOR EMPLOYMENT? Try ow Clas-
sified Section! It costs andy $5.70 per word, And, i you wish 1o
furi all o par & your 8 in bold sapital kebers-you can do sa for
as litthe &= §1.00 per word sdditional. Al pow! Send your Bd
to; POPULAR MECHANICS, CLASHIFIED DEPT. 234
WEST 57TH STREET. NEW YORK, NY 10018

HELPF WANTED

AUSTRALLA WANTS YOU! Jobs! Big Pay! Transparntation!
Mewest  Handbook | — 5200, AUSTRALIAM
INTERMATIOMAL, Box 189107-AC, WASHINGTOM, DC
200386,

OVERSEAS Empioyment . . . $20,000 - 550,000 +. Froe

FReport! Employment, Bax 19780-AC, Indianapolis, Indana
46218,

IDEAS, INVENTIONS, HNEW PRODUCTS WANTED
FORA Presentabion to indusiry ard Exhdwbon at Mational Tech-
nalogy Exhibdion. Call tree 1-800-528-6050. Arirona, 1-BO0-

3520458, KEI1. E-PM
T SMITHFIELD
PMTTSBURGH, PA 15212

EARM ROYALTIES. NUPRODUX INTERNATIONAL,
1377 K. NW 141, WASHINGTON, DC 20005

INVENTORS: ¥ you hawve an irvenbon lor sale of Rcenss,
writg bor fnge booklet explaining how we can help you. Kessler
Bales Corp., C-5-IW, Framont, Ohio 43420

REAL ESTATE & FARMS

FREE! SPRING "B4 CATALOG! 206 pages; over 5000
properies. 2000 paciures! Values in svery type ol real estate,
marty owrier financsd! From 600 ofices in 43 states, Get your
FREE copy NMOW! STROUT REALTY, Plaza Towars, Dept.
5800, Springfiekd, MO E5804. Call gl frer: 1-B00-541-4266.

FREE CATALOG! Top real estsle values coasi lo coast!
Please specty type proparty and location desired. UNITED
FARM AGENCY, 612-PM Wasl 47m, Kansas Cay, MO
B4112

DESMHNERS WANTED — Nathcnal rental equipment fem
haadguartaned in P, ﬂmmmmW
background: metal siamgings, welded sssemblies, hydraw-
fics, benglass, vacuwm lorming, injeckon maolding, Tosm lsm-
inates. These technoioges are o be appled & the iolowing
product areas: utility traskers, travel treiders. molor homes. van
baadims, tilt cabes, Wght machnery, farm machinery. Hands-gn,

ary 4
P.O. Box 216500, Phoann, AZ B5038 All ppplicants wil be
Coracted. EO.E.

FOR INVENTORS

GOVERMMENT LAMDS from $20more’ Homesites larm-
ng, vacationing, imvestman! ‘Land Buyers Guide” plus
natioresde  Esfings—52.00. Lands. Box  107AD.

45 WAYS TO BUY A HOUSE Wre. JMJ Real Estale
Gleanng Houss, P.0. Box BB150, Allama, Geonga 30366

CALIFORMNIA. Lots. Acraiage, $40 Down, S40 Monthly. Box
3521, Los Angales, D035,

CAMADAN Country Properlies. Owr 68%h year. Terms
available, Catalogue airmaded §1.00. Dignam Corporation,
Surle 408, 85 Bloor East, Toronto, Ondario MAW 185,

INTERNATIONAL Trade Expostion for Imventicns, Meaw
Products, Technologies. Call (412) 288-1383,

NONPROFIT Foundation helps shweniors. Wides! range of
services. Free recording forms. Free evalwaton, Afilisisd
Irmveniors Foundation, 501-B. lowa, Colorado Spengs, CO
BOSOS

REAL FSTATE RICHES: TEM SUCCESS STEPS! Frae
Infemation. Mowak Moneybooks. 1101-PM Clay. San
Francisco, Calilomia 84108

[Continued on next page)
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SAVE THOUSANDS a Homa! Over 150 Easy
To Uncersiand Tips. $4.95 Greg Doppier, P.O. Box 38,
Mason, OH 45040

PLASTIC BAGS

1.000 Address Labeds 3300, Frea Literadune. Acme, Box
440804, Pittsburgh, Pannayhvania 15205

GIFT SHOPPING

DECORATIVE besutilsd gifts catalog $268 postpasd.
LoMar's World of Gifts, 202 South Sih 5., Easley, 5C
20540

ALL Sizes. Buy Small Quantities. Free Catalog. SAKaet,
§151-C Colbath, Van Nuys, Cald, S1401

HUNDREDS 0f Sizes, Lowet! Prices, Free Calsiog. Actan
Plastics, 14500 83d Lane ME., Minnaapols, Minn. 55434

FREE Catalog. Dhstinciive gits by mail. Wiite: MWIMA
MICHOLS, 149372 Sabkooy, Van Nuys, CA 51405

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

BELTS and Buckias. Completa ling 1asi sellers, including
truckers, molorcycies. wikdlile, wasterns elc. Big Prolits. Com-
piate dealer sed up. Cataiog §1.00. Anchor Speciafes. Box
J958-BFM, Maorth Providence, RI 02911

400,000 BARGAINS Beiow Wholesale: Many Free! Ligui-
Dwetasls Bargainhunters Oppornities, Box 730-A, HoBand,
Muchigan 46423,

CLOSEQUT Jawalry 55¢ dozan. (Calalog 25¢). Roussels,
107-1631 Dow, Arlingion, MA 02174

CLOSEQUTS! Discounts! Below \Wholesale! Froobses!
Irdpernahon/'stamp; DOM, Box 20152K. Femndale, Michigan
AEZH,

EARN MONEY ssling rings, jewelry, buckles, walches—
buy direct. 130% below retail, Catalog 51.00 (refundable).
Ankn-PM, 90 Gréemnwch Ave,, Warwick, R 02508,

BEAUTIFUL Elephant Bead Necklacs Irom |ndia. Said a
bring good fofune, Delads: Flandel, Dept. 10, 500 Kalankoa
Street, Hilo, Hawaii 96720

LCD watch $2.50, Penwatch $2.00. Catslogus $1.00.
Refard, P.0O. Box 33610, Sheungwan, Honglong,

HIGHEST CASH for Gold, Jewedy, Gold Testh, Rings, Dia-
monds, Walches, Silver, Platinum, Mail Articles Today, Frea
ool with Imlormabon. Chicago Gold & Precious Metats, & E.
Monroe, Dept. 758, Cheage, B0603,

CLOCK and Waich Repanng books, tools, matanals. Fros
book calslog. Morh Amarican, Box T7-AP, Fox River Growe,
Nlincis GOO21.

TAKE NO CHANCES. Doal with oldes!, most raliabla firm n
o gold business. Estabbshed 1934, We buy Gold, Sihir,
Platinum, Deamands. Highest Cash. Fres Indcemation. Ross
Indusines, 29-A East madson, Chicago. 60602

JEWELRY, STONES, MINERALS

HUNDREDS of dollars & wesk possiile working just part
tima. Datails §1.00, Sunbrite Enterprisers. PO, Box 101, 211,
Avon, MA, (2a22

AN EXCITING IN-HOME SERVICE
BATHTUB REFINISHING has been amound ko twarty fee
wears ard has proved lo be suceessiul. i has saved famiies
miflions over 1he cost of replacing. i the past three yoars
owar 10,000 bathtubs. We proudly offer ow cusiomers a 5
wmhdmmwunmmamm MIRACLE METHOO,

Corporation wilh & brack recond for suconss is standing batund
tham ready o help. To lind oul @ you can guaily o get your
own prospenous MEIRACLE METHOD, INC. bathiub refinish-
ing Fanchise, just wrie: MIRACLE METHOD, INC., 1280
Monumant Biwd , Concond. CA. 84520 or call (415) 680-8850
and ask for Don Holloway Diector of Franchise Sales.

BUSINESS OPPORTUNITIES

IMPORT-Expant  opporfunity, proftable workd-wide, meail
arder business Irom home, withoul capital, We shiz pan for no

risk examinahon. Experence winecessary. Fres Repor
Mallinger, Dept. M2700, Woodland Hifls, California 91387

PLANG Tuning leamed gqueckly i home! Free information.
Empire School, Box 1014, Jupser, FL 33458

MILLIOMNDOLLAR-opportundy || Battery manutaciunng Sa-
crets revealed. Detaits §1.00. Everlast, Box 365, Bopota, MJ
GTaoa,

GOLD AMD SILVER ORE FIRE ASSAYED 510.00.
ARGOMAUT MINERAL ASSAY, 1134 River Dr.. Morco, CA
§1TER 3711668

BECOME A Tax Congultand. Cuwr students sam 53,000 -
55,000 every LA SEASOM PrefRaring nturms, svenings. Accred-
ited Program. Mational Tax Training School, Monsey 2CR,
Maw York 10952

TREASURE FINDERS

WORLDWIDE BARGAINS . . . Imports — Dwopship —
Closeouts — Sumplus — Freebies — (Siamped Ermeslope).
Marnses, Box 171TPM, Hghland, IND, 46322

FORGET costly “locatars | Daowsing lor gokd, lost ireasure,
minarals, od_water. ofc. lnarnnd sasaly, ingxpensvely. Details:
Omigwiry, DG, 28 Lucky Drve, San Ratael, CA 54504,

MAKE Money! Save Monay! 2,600 dems Below Wholesale
Free Sample Offer. Lindbiloom, 3636PM Peterson, Chicago,
GO6SE

BUY Wholesals, Impon Free Detads. Opportunities Linlim=
ited, P.C:. Box 118, AendaSisicwn, Mangand 21133
ADVERTISING AGENCIES, ADV, SER.
MAILING LISTS

FREE Mailng List Analysis. Details. GOG-1P, Box 1107,
Stuart, FL 33484, (305)334-5205,

OPPORTUNITY Seskers HNames—FreshGuaraniesd
Free Brochure. Venlists-PM, Box 336, Riviers, AZ 86442

BUSINESS SERVICES

ELIMINATE Taxes Logaly 5485 Reporl. V. Medina, P08
523, Cloburne, Texas 76031

INCORPORATE without lagal ees! Fras booklel 1885 how,
includes lorms. Call now 800-345-CORP.

PRINTING PRESSES. RUBBER STAMP
OUTFITS

TYPE far . Catalog 51.00ceductible 15t order
Cheaker City Type, RLD. 3, Box 134, Honaybrook, P& 19344

MAMUFACTURE Aubber Stamps. Reguiar and Pro-irked
Catalog 1-B00-851-4845. Jackson, Brownsvile Rd., 5110, My
Vemon, H 62884,

TYPE Fonts, Hand Printing Presses, Suppéaes. 120 Pages.
§1.00 Deductibbe first order. Acma Type, 1720 N, Marshfeld,
Chicaga, GOAZ2

COMPLETE Aubber Stamp Outlits. Supplies. Same day
shipmaer. Sign  Engraning Machenes, Whnolesale Calslog
$1.00 Deductibhe. S1ar Stamp, 1720 N. Marshiiedd, Chicago,
BOEZZ

BARCO Type Founders, Type and Fubber Slamps cata-
Ingue, Mad §1.00 relundabde on hrst order. 237 5. Evergreen,
Bensanyite, 50106,

CQUALITY Prnting, Frea Samples, Richand Keens, Box
2279, Alcona, PA 18603-2278.

TREASURE- Locate quarter mia away wiih ulira sansitive
locakor - brochure free. Fesearch Products, Box 270270 -
AMAC, Tampa, Flonda J0688

FIND coina, jewelry. nugpats, treasure. Mew rewolutionary
patented delecior. Astounding range, Unafiscied by biack
sand, mingralized ground. Rejects melafic rash. Free cata-
kg, Girdinmr, 4T29M M. Tih Avenue, Phoenie, AT 85013

MAKE MONEY WOOOWORKING - Easy prafits makng
umusual gifts, oys, noveles. Free detals. Wiliams, 326
Titus, Glen Cova, NY 11542

MAKE $15.00 Hourly bulkiing cusiom luggagecases al
hosme, Huge nationwice demand. Fill mal orders. We supply
matanals, insinactions, everything! Free detaile. Cusiom
Case, 9329 De Soio Ave., Dept, C20-39, Chatsworth, Ca
B3

FREE Information. Buld a Saw Sharpening
Sharpere-2, Box 6004, San Bernandmno, CA S2412

5001 Moneymaking Opporunites - Frea

Maching.

patming!

SAVE up to 40% on new metal deleciors. Al major brands
Inciuding Whie's and Garefi. FREE discound price bsi
Mofhvwoods General Store, P.O. Box BETAPMI, Madson, W1
53715 (B08) 274-4680.

PROFITABLE OCCUPATIONS

FREE Caialogs. Pepair air conditioning Refigeration
Tools, supplies, hd instrucsons. Doolin, 2018 Canton, Dtlln
Texas 75201,

FT, SMITH Auction Schood. Fr. Smith, Ark. T2803. Resident
& Home study. Veteran Approved.

DEMAND HIGH WAGES! Leam Skils. Construction
Trades made Simple. Start immediatety. Send $6.00. Todd
Const., Box 1475-PM3, Cushing, QK. 74023

Dynamics, Box 13066, Stow, OH, 44224

COMPUTER Skille Mean Hwgh Eamings Inexpensie
Hands-on Trasning with or Without & Computer. Fres bnfonma-
bon. K.F. Group, Secticn 0L1, 3438 Clearview. Indlanapols,
I aEH08,

FAEE Litersture Highhighis Easiest Business Anywhers!
Victor Phi3, P.0. Box 558, Cadilac, MI 45601

TURN Junk Cars wito Big Dodlars. For Compéste Imormation
Send $3.00 to- BAB Emorprises, P.O. Box 558, Flat Rock,
Michigan. 48134

YOU'LL make "Big Profits Fast!” Mew Ciscovery in Battary

Esghteen Months Guaranten. Twenty Fie

‘FmEupaum' Sef Lip. This Sysiem Seils lsef
Elecione, 7415 Gable Cvive, Little Rock. AR 72205

AEPAIR lawnmowers thousands of pars and ools whole-
sala ksl 40¢. Elwanges's. PM, P.O. Box V. Port Janis, NY
12m

EXPLOSIVE EXPANSION Ravolubonary Mew Food Com-
pany Mesds Désiributors. Proft Polertial Unbmited. Wrile:
KSB-PM, Box 40r), Rockiedge, Fiorda 32655,

TECHNICAL WRITERS maka big money! Free details.
TekPubs, Box 2458-P, Orowille, CA 95865

TIRED of SEEKING GOOD EMPLOYMENT? Sten your
twn Business. Listing of 500 + Businasses. Mary very oasy

"FINANCIAL SECURITY fwough proftable home busi-
ness. Free Detais. FTOE, 3717P3 Dusty Lane, Ralegh, NG
2TE04"

SOLAR Hoating learmed quickly af home! Free imlormation.
Empira School, Box 10145, Jupstar, FL 33458

AB8n.. BD.H13$\.HM'ITWM INﬁBZE—H!-ﬁ

PLASTERCRAFT . . . Pralitable Home Businests 3000
Maolds Avadable. Detalle. Lynnatbe, B2510 Mentpark, Mednbor,
Cihiay 44060,

SALESMEN-DIST.

BE A NEQ-LIFE disiributor. Compiete line of haalth and
amvonmantal products in gredt demand. Free information.
BIOTEK, 20414 Saticay 51, #10, Canopa Park, TA 51306

AGENTS WANTED

QUICK Capy Ponting. Low Prcas. Wike: Nationwida, 614
Mot Main, Bisomington, llinss 61701

GUMMED LABELS

FROM HOME £72.000: Recaiva Four Mew Cars, Big Vaca-
won, $4.000 Wardrobe, No Expenence Mecessary. (Mot a
Comlest-Frea) Datails $2.00 To: Fair Publishers, P.O. Box
1407, Crmpl. 13F, Mewark, K1 07101

MALORDER Opportunity| Stan profitable home busingss.
withou! expenence or capital. Wrés for frpe book, plus details.
Mail Ordes Associsies, [ne, Depl. B8, Monbeals, M OTB4S,

$700 Por monih sarnings possble prapanng income an

refurng al home or 1ax oflice. We show you how. Quickly
mamed. Details free. No caesman. Federated Tax, 2065
Montross, Checago, G0618.

"PROFESSIONAL™ GIANT SCREEN PROJECTION TV

. “Don't ba focked by cheap irmitabons!” _ . . “Buld and ssll
the boexst with lensas and screans uiilized by Somy, Zenth, Mo
naer and Magnavox! . . . Simple construction! . . . Unimited
profits! . llustrated dealers nformaton and complate parts
catalog 32.00 . .. Money Back Guaramies! . . POLEVISION,
1878 Cypress 5. Throop, Pennsytvania 18512

DOM'T Migs This! Unkimitad Income with your Electric Dnll.
2895 Balinill, Kalseyvite, CA 55451

LOOK! BOO qualty rehsn address labets $2.55. Lee
Enterprises, Box BOKI2, PWI. Indianapois, N 46240

|96 POPULAR MECHANICS

WITH Mason Shoes, pay day 8 when you wan af Take
orsers from inends and neighibors. Wrch your busingss build,
without sk or imvastme . Call Toll Free 1-S00-82%- 7030, Ext.
222; in ‘W 1-B00-4T2-7003, Exl. 222 or write: Mason Shoes,
K-T8S, Chippewa Falls, W1 54774,

WOODWORKING PROFITS $20.00 hourly hethubs: fumi-
twre ftoys catslogue §1.00 relundabée. Tradewinds, Oos
F167C, South Padre Istard, Tewas TESET

[Continussd on next pags)




BUSINESS OPPORTUNITIES
{Continuad from preceding p.rl

EARAN nundrisds wasitkly seleng information by mail! Free
details! Success-PB. Box 1782, Brstod, CT 06010

ALTERNATOR Starter Made Easy Stan With-
ol Capital, ADM, Bax 33, Bulfalo, MY, 14207

ALUMINUM SCRAP - Recycln Yoursell - MAKE $25.00/
POUNDY Free information: Endustrial - PM3, Box 127,
Aarxandria Bay, New York 13807

| MADE 540,000 Year by Mailorder! Helped others make
money! Detats 25¢. Tomey. Box J18YY, Ypailanti, Michigan
48187,

“TAKE Catalog Orders. Wa drop-ship 2500 besi-sallng
Spocalty prodicts. Lowns! below wholssala pnces. mmadi-
e delivery. Spectacular home business opporfunity. Free
Book. SMC, 9401 Do Sobo Ave,, Dept. 20-39, Chatsworth, CA
IR R

CLUIP newspapes dems — 52 - £25 EACHI FREE Repori’
Clippings-KB-3, Bdings, NY 12510

ASSEMBLE PRODUCTS AT HOME. Many opporunities
paryirg High Weekly Profils prasenly available without smvest-
ment. Wrte: Businasses, 928 Brighton 11th, Brooklyn, New
York 11235,

VINYL'S Whare thi money ! Professionaly repair, relin.
ish, recolor umniture. luggage. cartops. Quick, easy. Two small
$20 jobs & day eam you 51,000 8 mondh. Homes, cars, oMo,
resiaurants, unlimited cosiomerd. Stan earming afer & lew
days practics. Sensational details free. VIP, 2007 Montross,
Chacago, 60618

PIAND Turmng quickly learmed wiih home Study Courses.
Diploma granied. Amencen Tuning School 17050 Teler
Drva, Morgan Hil, Cakif. 95037,

LEARN The secrets of repairing junk Damensas - Fabulous
Prodits.” FIRST ESTABLISHED COURSE. Ape= Engrneanng,
5454 Bolsa, Aascadero, Cahf, 50422

VEMDING MACHINES. Mo sefing. Routes earn amarng
prolis. “Bag Catsiogua FREE.” Parkway Corporation. 1830
PMB Greenspring Dvive, Timoreurm, Maryiand 21083

$92.00 From Square Fool Phywood. (Huge Demand)
Revealng Prool 25¢. (Relundebla). Woodwin, Bridgewsler,
Mass. 02324

RECONDITION Lised car batteras! $100.00+ dady!
Secrets others don’l tell. Stamg please. Battery Ouwtlet, Box
3300, Hickgry, NLC. 28600

ACOWMRE Personal wealth, fwee detasils, Burgess
Erderprises, 3006 Lemerich. Dept. PM1, Lansing, Michigan
AE910.

$3,000 MONTHLY selling siormation by mad. Free inflor
matian, Box 10179, Alexandna. VA 22310

MAKE MOMNEY MOW from Microcompaser Boom® Box 218,
Washingten, IL 81571

PICTURE Framing - Proitabde tull or spare-tima businass
Easy 0 learn with handbook-course “Gude To Picture Fram-
ing Profits.” $3.00 Guiwariesd. Free Iraming-supplies calalog
nclutded. Japs, 126-PM Sewenth Morth, Hopkina, Mirnesota
55343,

LEARM Sewing Machine Fepairing. Men. Women. Lucma-
tva Prolils. Gresshn Comespondence School, Box 5104,
Spancer, lowa 51301,

RECONDITION JUNK BATTERIES. $40,000 year, spare
time! Easy. Free Informaton. Cwen, 771PM, Balile Ground,
Washingion $8604.

SELL Books By Mad Dealership-25e. Madwest Box
44F2-PM,. Shawano, Wis 54188

GET RICH using OTHER PEOPLE'S MONEY!! Uinigus —

EARN CASH full, part tirme sefing unigue kilchemsars infor-
mahon and sampile. §15.00 money order. Skaha Wood Gralt,
Mapde Sreat. Okanagan Falis, B.C . Canada. VOH 1RD

“HOW TO START AND DPERATE YOUR DWN PROFIT-
ABLE BUSINESS AT HOME" Guarantead, Free Delais,
Derwilz Publications, Bax 1313, Wnledoo, Iowa 50704

HOW To Changs Your Financial Luck in the B0's. FREE
INFORMATION. Stewan Co, 225K DUNBAR Lans, Horsham,
PA 10044

EXCELLENT cash fow wih wour own auta oil change busi-
ness, Detals only 3300 Conlinental Publishers, Box
TO058-1611, Harvey, LA, TO0SE.

PROVEN-MAILORDER-CASH-PRODUCER! FREE Infor-
mation!! MIC, 1424 Irishil-M 11, Bdoxi, M5, 38530

amazing buginess!! Delails FREE! Fnance Consultants.
58-3, Bilengs, NY 12510

CONCRETE Biock Machmes: Calalog $1.00. Rioute One,
Box 3740, Rapid City, South Dakota 5TT01-3740

DETAILE FREE.
BOX 415T,

REFAIR HYDRAULIC JACKS —
WRITE: HYDRAULIC PARTS SUPPLY,
BROWHSYILLE, TEXAS TRS20.

GET RICH! Secrat Law smashas debis---brings cash and

. omdith Datails FREE! WeathiKa-WE-3, Biings, NY 12510

PROVEMN Get-Rich-Siow Programa. Free Inlormabon. AJ
Erterprizes, Drawer PM2, P.O. Box 5076, Sparks, Mevada
B0432-5076

PROFITABLE OPPORTUNITY! 100 BUSINESSES you
can starl now wath Ifthe or no vastment. Free detads
Cavanagh Associates, P 0. Box 255, Depd. PM11, Norhport.
MY 11768

MIOMEY Making Home Busingsses, Details. Nadine Fon,
PO, Box 2356, Rotmen Park, Calif B4928-6332

MAKE MONEY BY THE MINUTE around e cock for
daing B hours & week papenwork from home. Grows 1o like-
time incoma, Tofally new LRramodenm progect uniee anythng
bedone. S8l ground flooe. No expenanca o educabion ragqure-
ments. 10,500 peopls already doing. Dnasion of mager US
oorporation. For details dial (218) 452-2171, 24 hes., 7 days
Ash for gl HA3A

$4B0 Weekly. Home mailing program. Goodword, Box
2823%-F, Temarac, Flonda 33320

ARAB BUSINESSMEN Have Money o Buy B Invest Top
Finders Fess Paid. Int. MiddieEast Assoc., 384PMY, B3N
Flaxman, Huntington Beach, CA S2848

FREE Samples - Amazing crysials turn waler into 5 botiles
dalightful full sirength wine. Eam 52 - 5300 weekly sparetime:
$1.00 poeiage would be wamnly appreciated. Sand 1o: Fresio
Wine, Depl. 51041, 1681 Bayview Avenue. Sufle 101, Tomnio,
Ontario MAG 351

$15.00 (HOURLY) WODDCRAFTING NOVELTIES! Bo-
chure-252. Woodmarl, Box 468A. Springlield, Cregon
ar4ry

TAX FREE ACCOUNTS. ON Shore Prvate Banking For
Inipemation Send  $5.00 Too NEHALIL, Rindogatan 34,
Stockholm 11535, Swaden

RUBBER Malds for cement or plesier 10 mpks aremals o
hgnng, sénd 5500 for catalog. Flowida Mold, Box 3488
Jacksarmville, Fla 32306

WOODWORKERS - IDEAL HOME BUSINESS. Mo Selling.
Huge Markat Free Delails. Pne Shop, TBAE, West
Patarbom, MH 03468

$15.00 HOURLY with a Band Saw. Mo Gimmecks. Com-
pharte Dtails $3.00. Band Saw. Depl. 2968-01, P.O. Box 4900,
Tyber, Texas 75712

HOW TO stat SEVEN mongymaking home Dusinesses
wilthout expengnce o capilad. Fres information: Ouasnall, Box
IS43M, San Clemente, CA 92872

PROFITABLE Buseness can be yours! Proven Mathods wil
Wk o You, Write Today. Michas! Nietson, Dept. 101, 380
Moeth 1100 West, 'W. Bountiful, Lioh B40&T

BIC LIGHTER VEMDING MACHINES Mo Selung (%)
Machanes Can Earm Uip To $500.00 Monthly. Ony $1800.00
Imvgstmart.  Frea  Information.  Vendgood  Marutsctunng
Comparry, B2 Wesimingier Avenue, Depatmant 365,
Wesiminster, Casormia 02683

MAKE PILES OF MONEY wah mles of ‘unk”. Cihers work.
YOU prolit Delails: Bradley's. 4070 Wast Third Stresl, Los
Angeses. Californes, BO020.

YERY High Proli Polential! Yurnka . .
SR105, Chudland, Geogia 307093

CRUSH DEBTS! Be Wealthy! Excitng Home Busnass
Fro Duslasls. Success-PMI, 780 Ballantyra # A, E1 Cajon, CA
w20

FNANCIAL Indepandance in your Chwn Busmess! No
Magor Invesiment! [SASE) To: Research, P.C. Box 146, Meba,
N.C. 2aT81

NEW!! . | Band Adurninem Tam! . E350.00 Daity! Helped
Otars! . . . “Published Audhonity!” . . Eassiding, Box 22601,
Minneapols, Mirnasols 55422

. Dmtailg - Rizag,

§1000.00 Weakly With Pickup Truck. §1.00. Ketteo, 2713P
Wadnut, Columbus. Georgia 31804

RECYCLE METALS. NO, NOT BEER CANS! Easy 3450
weaidly| Froe information. Recycier, Box 1657, Brenham, TX.
mx

408% Profl Birthday Reminder Calendar salls on sight
year round, Calendars, Box 802P, Brigham Ciy, Lhah
Bd302

FORTUNE . . . 33535 By Mail. 750% Prola. Friw Details,
Coroned, 323 Frankiin #804-C263'J, Chicage 60B06-T09.

MAKE MAIL ORDER WORK FOR YOU! Leam Secrets of
Ml Order Success. Detats. PIEDMONT, Dept. 303, 224 E.
EBroatway, Bel Alr, Maryland 21014

BIG Fast Prodits Seihng “How To Make Monay Books™ By
Mail. Unusual Opporunity. Detasts §1.00. K & 5 Enfespreses,
36 Victory Dr., Depl. M3, Mew Haven, CT. DBE1S

BE HIGHPAID Speciakst In One Woak Wilh Your Tookba,
DRESSMECH, Box 421, Yardley, PA 13087,

YU TOO, Can "MAKE BIG MOMEY" al Homel
Successiul Methods Revealnd FREE! SSCA, B940'% 70
Avenue Morh, Pinellas Pad, FL 33865

540,000 OM 14 ACRE! Hew Hydroponsss — inexpansag,
Practcal! Litthe Manual Labor, Free irdonmation. Robins, Bos
1657, Brenham, Tx., 77TE33

RINGS, WATCHES, JEWELRY - £00% Profil. Fres Sales
Wi Catalog. Spothght. 2141, 158 Fifth Averwa, Mow Yors,
MY, 10010

OQUTSTANDING OPPORTUNITY! SELL 70 MOMNEYMAK-
ING REPOATS! 1000% PROFIT! WE SUPPLY BUYERS|
WRITE!: PUBLICATIONS, #30PMR. AMBLER, PA 10002

BORROW 1o $500,000! Any worlhwhile busmess vantuna!
For details Write: AIBM-03, 1601 Main, Plamfiald, IN 46158,

$1.00 Send Your Mame To Every Business Opporunities
Ad In Thig Issual—Krausa, Box 6232, Flind, Mich. 48508

POON TAMG Cologne sels fasl. Gordon, Boo 143848,
Miama, FL 33114

31,000 Weekly Home Busness Diwectory, Box 2015-PM,
Mew York, Mew York 10163

HEW- 5500.00 From one sheel of Plywood. Quaranised,
Qakstump Woodcrah, 3630-PM3, Paciic Way, Longvew,
Wish, 98632

BORRDW by Maill 3500-525,000 Fast! Easy! Conlidantsl!
For defasis write: Accurste, 2120 Crestmoor, Mashalle, TH
IT2is

SEIZED IN GOVERMMENT MNARCOTICS RAIDS! Auio
mobiles . . . Vans. .. Boats . .. Furniure . , . Thousands other
fems. Buy Dt Cheap - Ressl ov By Prolis! Free Inlorme-
tian: Marcel, Box 7557-M, Monroe, LA 71211

MAKE iots of EXTRA CASH withoul lols of axtra efiort. Fres
SBubscription o Opporunity Magaring ofiers hundreds of
proven ways. Write. Oppoctunity, Depl. BT7, & N, Michigan,
Checago, L, 60602

HEED credit cards ? Banknupd? Siow Creoi ? Mo credil™ Let
us hadp. Call Mow! 1-317-830-1712. Ex.CBE,

SEVERAL HIGHLY PROFITABLE Home Businesses Re-
quiring MO Equpment, Expanance, Imeniary o Irvestmean.
FREE Datails. Opparturety Publishing, 4887 Trail, Salt Laks
City, Lish 84120,

EMRN Big Morey! Ensy busaness. Start part-imn. National
firm framns, assists, Opportunity, Box B485P, Laguna Miguel,
CA 92677

NEW Luocury Car without cost! WRSe: AMCO §, 1601 Main,
Praindioid, IN 45188

MAKE MOMNEY BY THE MINUTE arcund the dock for
daing B hours & week paperwark from homa, Grows o a e-
time incoma. Todally new ulira modenn propsct unlke anything
before. Still ground figor, Mo expenence o educalion requing-
s, 13,000 people aleady dong. Division of majpr U.S.
comparation. For delaids wiile: Omega Enterprises, 3601 Allen
Parioway #48, Houston. TX 77018

GET A FRESH START. A Bankruptoy Lawyar will fofd you
v thee ULS. BANKRUPTCY LAW can help you. Send $3.00
to: Legal, PO, Box 622PM, Batavea, NY 14020

AMATING “Eye-Catching” moneymakers! Take catakog
orders. Free Brochures! Wholesale Unlimsted, 277M Church
5. Poughksapsia, MY, 12801

MAKE BIG MOMNEY REPAIRING WINDSHIELDE and
Plate Glass! Eam up o S500000 yearly. Send lor Valualble
Froe Asport. Glas-Weid Systems, P.O. Box 57550, Band, OR
BTTOR. 503-388-1158

BEAUTIFUL BATHTUB REGLATING appicators and dis-
tributors warted coast bo coast. Excallant opportunity. Call toll-
fres 1-500-235-6557. Unigue Coatings Conp., 26820 Grand
Firver, Rediord, Mi 48240

HOW TO Start And Oiparaie Your Own Home Business
Wilheut Expérianca Or Capilal, Frie Detada! Write Today!
Multideesion Corp., AT. 2, Bax T3BPM, Spring Cay, TH
Jrae

BRONZE BABY SHOES $250.00 Darly Possible. NBSPM.
398 Alrpor, Sebnng, Fla. 33870

GET RICH SELLING BOOKS BY MAL. Wris. Metional
Publications. 501 West Moana 38, Reno, NV 83509

LEARN MIRROR RESILVERING Froe infgrmaton. Wite:
Elson, Box 71, Folorol, PA 190X

SCRAEEM PRINT T-SHIATS. nexpersive Kits. Fros Datails.
T-Printer”_ POB 23901 (GC), Tampa, FL X362

200% Fro selling mformation by mail. Frae Details. Alpha
Products, 46 Walcott Vakay Dr. Hopkinton, MA 01748

{Continued on next page)
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BUSINESS OPFORTUNITIES
fram )

MAKE Aubtber Stamps, Highly Profilabls Business. Fres
Datails. Staempar, POB 22808(0GC), Tampa, FL 334822

$8.000 Manthiy or Money Back. Send 310.00 To: Morion's
Research, Box 54873, Lexington, KY 40505

PECPLE PROFIT YOU MILLIONS. §1.00 Deass, £5.00
Plans. M. Bower, Box B, Vidan, 5D 57578

PROFITABLE GOLD FOIL PRINTER. Personalas busi-
ness cands. pancis, matches. Frow Detads. Gold, POB
24086(GC), Tampa, FL 33623

BUY mary 2 lar 1! Heep! Sall! Exotiea. 1000s! $8.75.
Refundable. sm Esxes Emerprises, 8531 Grown Bivd., 34,
San Josa, CA. 35120

OWHN Your Profitabls PYC Tube Fumniture Business. Com-
pleis Feport Free. ‘Write: Unigue Designs, Box 0058,
Syracusa. NY 13215

START Your Own Business. Mo Frils Details. Frea inlorma-
tion. &, Garhedd, 1099 Ste. 130-P3, Robbirsville, M) 08861

FREE! “Your Business Success” Catalog. AVEC-PM3B4,
136832 Carrgil, Tustin, CA B2880

EARN Al Home Logitimatedy, 3300 + SASE. Glenn T.
Wadopian, Economist at Largs, Box 58, Donovan Foad,
Bracknoy, Pi 18812

SBILLION CoPfss Marke!! Save Eam. Sample Datals §1
Cofles, 4421 138th 5.E . Ballevisa, Wi §8008

START HOME MAIL DRDER BUSINESS. High prodns! Full
or part . Exparience of Copital Unnecagsary. Frea infos-
mation. Write: Creston, Dept. 1-A, 2485 Grand Ave., Ventura,
CA 83003

MAKE MONEY WITH YOUR CAMERA; Proven Methods
From A Professional, Anyone Can Use: $3.00, Walker Moded
Service, Box 125, Downers Grove, Ilnoig B0S15

OF INTEREST TO ALL

ARE ¥YOU OR A MEMBER OF YOUR FAMILY ALWAYS
BROKE? DO YOU SPEND MORE THAN YOU MAKET f tha
answer is yes, you nead the FOND MEMORY package, You
@#l 5 pages of helphul eas 1o make your $§ go larther and 24
check yoursell sheats. B wil be the best $11.96 you éver
spanl. Sand check or monay order o0 FOMD MEMORIES,
PO, Box 1230, Mddistown, Dhio 450432

FREE Subscriptons To Owver B0 Magazines. Free Details.
TOS. Box 1103, Gibbons, Albarta TOA 180

CRUSH DEBTS!! Be Wealthy! Exciling Home Business.
Fraa Dwtails. Suctess-PMIB, T80 Ballantyre #4, E1 Cajon,
CA g2t

MAKE Money White Traveling Aboul The Waorld. Cap, Box
554, Bellewite, MI 48111,

GAIN WEALTH!! Exciting Details Frea: Wribs - Treehouss
Pubhcatione, Box 468, Morth Holywood, Calilomia 81609

5200.00 DAILY: Aush 52 00 tor plan, LTD Industias, 2205
Glerwood Road, Brookiyn, N.Y. 11210

PROFITABLE Busiress! Order - How To Make
Monay In Import - Export, $2.50. Aina's Géts Intarnabional,
5210 Likini Streed #307, Honobulu, Hawaii 56818

FREE INFORMATION Mgw Multi-Levvel. Top Brands. Super
Discounts. Big Commissions. Jo-Allen, 6233 Arabella Street,

BUMPER STICKER PRINTING DEVICE. Cheap, Simple,
Poriabie. Fres Delasls. Bumper, POB 22781 (GC). Tampa, FL
322

AMAZING FREE REPORAT! How To Raise $200,000 In 24
Hours Without Capital! Fabulows Legal Method! US.A. &
CANADA. WRITE, Haarm Company, § Sunray, Awora, Ont.
Canada L4G 2V2

MEW Luxury Car Without Cozt! Write: AMCO 8E, 160
Maun, Plainfeid, IN 45168

COMPUTERIZED Weather Stations. Most Accurate Clock.
Drgital Baromatars, Toelrvision Computer Systems, Robols
angd mare in Thar Free Heathkit Cataleg. Write: Heath Co.
Dept. 017-158, Berion Harbar, MI 48022

CASING GAMBLING, Win $Thousands Confidertial infor-
mation £2.00. 8 Roberts, Staten islind, 10306

FREE Promobonal Albums, Concar Tichets, Sterecs, sic
Inlprmabon: Barry Publications, 477 B2nd Sireel, Brookiyn,
Y 11200

VACUUM Clearers Discount Prices” “Mew” Rainbow
$389 .95, Kirby, Filter Oueen, Compact, Details: ABC Vecuum
‘Warahguse, 7021 Burnat - PM. Austin, Texas TB7ST

DISMEY arlist shows you how bo drdw, Firs! sasy lpsson
FREE! Gel stared ioday! Bruce Mcinbyre-PM3, 3471
Crownswortn, Corona, GA 91720, (T14) 953-T452.

EMOKE-QUITTERS! Elerenale Craving Heafhiully—"Fla-
cabodraws!”, $3.95 Lucky Days Unlimied, Box 38371,
Colorade Springs, CO B0B3T

OUT OF WORK? NEED MOMEYT 51.00 bockdet shows
youl how 10 start your own business 1hough classiled adver-
tising. Popuiar Mechanics, Dept. KC, 224 W. 5Tth SiL, New
York, NY 10018,

MONEYMAKING OPPORTUNITIES

BECOME a mdlionaire vsing tur momsy-- Frea! Jadeo,
Box 383H. San Pedro, CA BOT31

PUT togedher PYC pipa lumiture. $570.00 + waekly. Spare
tima, Freg infgmnation. Blassom,_ Box S838, Fechardson, TX
TE0E3

MAKE Big Money. Writa how-n bockiats. Frem details.
American House, 8 Sandy Street. E. Morthport, N.Y. 11731

IR0 wour Buildings of Mice, and Malki Moy Doing It N
Poisons or Chemicals. Full Padiculars $1.00. H & B Traps,
P.0. Box 249, Font Frances, Ont. POA 3G

RECONDITION junk babenss. $760.00+ weahkly, spare
brme. Free Inlormation. Blume, Box 5838, Fachandson, TX
T5083.

BOX Tops. Labels Bring Cash! How, Whare To Sell - £3.00,
Edsam, Box Z3PM, Mahopac, NY 10541

T-SHIAT AIRBRUSHING Book 55.85. Gefie, 213 M. Elms
Road. Flishing. Mich, 48433

MAKE EXTRA MONEY With Easy Made, Fast Salling,
Food Grater Boxes. For Plans Send $5.00. Jed's Gifts, 4743
Holly Lare. Holladay, UT 84117

MONEYMAKER! Learn Facts! Free Detais!
Publications, PM3, Box 388, Rogue Rever, OR 87537

THE EASY WAY OUT - We will sand your nama o all mon-
&y Mmakng opportunity Bds in this sswe - Plus « Sand $1.00:
TEWO, P.O. Box 46TS, Roemer, MM 56672

BORAOW by Mail® $500-525,000 Fast! Easy’ Conlidential!
For Details ‘Write: Accurale, 2130 Crestmoor, Nashvilie, TN
ITHe

Prower

EASY Businesses. You can Sian Now! LOW invesiment.
FREE Indpernation, SFENT, Box 4232, Covina. Ca B1722

SURPRISE Meighbors, Maka Fortunas NOW in Mad-Ordear,
INCREDNBLE Opporiunity with Prolessional Assistance
FREE, Banish Unempioymant. Write: POB 5783, Charteston,
QR 9740

BUMPER STICKER PRINTING DEVICE, Cheap. Simple.
Prriable. Froe detads, Burgar, POB 22791(GG). Tampa. FL
33622

RELAX AND GET RICH! Sef-Made Mianaire Shows
¥ How, Free Detalls. Cuakty Houss, B86T Arbulus Sireel,
Arvada, G0 B0004

FROFITABLE GOLD FOIL PRINTER, Personaize Bus-
ness Cards, pencils, Malches. Free Delais. Gold, POB
24886(3G), Tampa, FL 136823

START Beycle Repair Business' Thres Manuaks: $12.00.
Dwtails: kene's, Box 4552P, El Paso, TX 704,

DON'T WASTE TIME WITH “FREE" AD'S make Mony
Hine Ways, Send 83 50, Continentat Trade Co.. 28 Vinginia
Rd., Natsci, MA. 01760

$500.00 WEEKLY Recycling Discarded Tires, [Free Inbor-
enation]. LeVaheys, Fourtain, FL. 32438

FANTASTIC sarmengs maikng from homa!! Odffer: Rush
Stamped Addressed Envalope. Imperal, P8 ¥17410, Fort
Lauderdale, FL 33314

MOMNEY from discarded fwes! Detads, Brownie, Box 53,
Feshars, Indiana #6038

MAKE PYC PIPE FURNITURE. $30 000 year, spare Lima!
Easy. Free Information. Owen, 7TIPF, Batte Ground,
Washergion BBE04

GET RICHI! Secref law smashes debis — btaings Cash,
Cradit! FREE repont® Waahhii-wWEBM-3. Billings. NY 12510

OPPORTUNITY Of A Lifetrne. Unhmiled Poterdial as un-
ka Foods Distnibubor. Fres Delasts. BB Enterpreses, 201 Main
Sireet 3100, North Syracuse, Mew York 13212

EARN 50% nbarasl on your mdney. For inlomaton send
SASE 10 Bob Lee. 1416 South Madison, Blotcemington, N
A7

MAKE MONEY N SPARE TIME. Eam gendrionss commis
S0NE &8 A subseriplion rpresentative lor leadng magazines.
For irea details, send fhis ad wilh your name and addrass 1o
POPULAR MECHAMICS, Dapt. AB-5, 250 W. 551h 51, New
Yok, MY 10015

MAILORDER OFPPORTUNITIES

BEAUTIFUL MERCEDES BENT & FUR COAT Greeaway,
Cataiogue $1.00, P.O. Box 28358, Dailas, Texas 75228

WINYL 8 whare iha monay is! Professionally repair, redinesh,
racoigr furnitiam, luggage, car tops. Cuick, aasy. Two small
$20 jobe & day earn you 31,000 a momh. Homes, cars, otices,
restawants, unkmsed customers. Sian sarmang atter a few
days practice, Sensabonal detads Free. VIP, 3063 Montrose,
Chicago, 60678

FREE DETAILS Get just aboul afl the maney you wand. The
Book Aack, 222 M. Dalawans, Chraman, IL-81824

MAIL Order Know How, 150 Reports, $1.50. Reparts, PM3,
P00, Box 1147, Marion, Ohee 43302

MIBI'I"S-CHINCI-III‘.I.A!-FUIII‘ BEARING
AMNIMALS

S500-31000 Month Plan ratsing rabbits for us. Fres details,
Winita's Rabbitry, Box 1386PM, Hudson, Ohio 44236

EXCITING 510-525 HOURLY Income. Linusual opportunity
making. assembing products al home. Memit, Drawer 426P,
Richandson, TX 75080

GROW RICH!! SECRET FEDERAL PROGRAM RE-
VEALS HOW! FREE DETAILS. Clasmc, Box 15564,
Honolyly, 36815

198 POPULAR MECHAMICS

AMAZING Profes! $10,000 Yeary Raisng Rabbils for Wool
and Breegng. Details—52.00. American Angor, Malta 12,
Montana S@538.

EARTHWORMS, LIVE BAIT

FREE Lserature. Raise Fishworms, Cncikeds. Aadworms—
1000-58.55, BO00-342.60. Book on How and Whare to Sel
with Orger, Caner Fushworma, Plaing, GA. 31 TBO.

ATAR) Crerenrs. Save Money. Flepair Your Kemsticks Ouick-
Iy Aned Easily With A Fix A 5%k Repar Kil. Kit Conlang 2 Joy-
shck Insarts, 1 Printed Circuit Board And |nstruclions. For only
£3.95, Plus $1.00 For Shippeng. Send Check Or Money Order
To; Fix A 54k, Inc.. Box 207P, Holcomb, WY 14468, Mo
COD's. Delvery Two Waeals.

AMNCHOR Shaped Corkscrew. Bottle Opener. Brass. Bl4”
= 3%, We Engrave. Fourteen Lathers Maximum., $15.00 P.P.
Lakes Distributing, 3208 Shoreview, Indian River, I 45749

FREE CATALDGS? Products Received from Around the
Word. Excallent Quality -- Discounted — 500 04! HOUSE
OF CATALDGS, 815 Meck Foad, Brooklyn, MNew Yorik
11223

D0 YOU REALLY MEED A COMPUTERT Find out

BEFORE you buy one. Sand 32.78. Computar Literacy, S
FAussell Ave_, Wyckod, N.J. 07481

DIAMONDS, WHOLESALE PRICES, Camrantond Cuaity,
Cotilcate hor each Stene. Send 52.00 w: A Tront, 10828
Steele 51.. Tacoma. Wi, 8444

BOOST hame radio receplion hundreds of miles. Complate
easy 0 foliow plans, $10.00. Yeages Vanetes, Box 1203,
Sarta Maria, CA 93458

SUAVIVE NUCLEAR ATTACK! Send Stamp. RADSADS,
P.0. Box 40-A, Castor, LA, T1016

NEED Crede? Gel MagierCard, others, without credd
cheéch. Lagally dschame debls. probect assets, resiors crecd.
Loans. Guarentesd. Delads: inflabon FReports, PMS, Box
60148, Los Angeles, CA 90060

SUCCESSFUL SWEEPSTAKES SECRETS. Win Merw!

©  Free Repori, Wrile: Timbaeshill Company. Box 51, East Aurora,

WY 14052

GOVERNMENT SURPLUS

“GOVERNMENT SURPLUS™" JEEPS $30.00! & 000,000
Hams' Complede Inlormabon Your Asea. 1084 OFFICIAL
MAECTORY. 52.00 (Guarantesad). Surpius, [ABTY), 4820
Wisconmn Northwesl, WASHINGTON, D.C, 20016

MILLIONE OF SURPLUS BARGAINS! Mary 1% cngnal
ool Jeeps included! “Natwrwide Government Bapers
Guide Dwaclory—S2.00  (Guaranised). DISPOSAL, Box
1910TACH, WASHINGTON, DOC 20036,

G SURPLUS, Hurting, and Carmping Equipmant. 56 Page
Cataiog $2.00. Red Bank Army Nawvy, 12-M Moamaouth Strol,
Rod Bank, M.J, 07701,

IS5 IT True You Can Buy Jeeps For $44 Through The U.S.
Govemnment? Gel The Facts Today! Call (312) 742-1142 Exl.
7133

BORROW 530000 wihoul inderest’ Free  details!
Inlohouse-PM. BOB Posl, San Francisco, CA 84109,

SLOANSS On Signature To - $100,000° Any purpose.
Winite: Elite, Box 206F, East Rockawary, New York 11518,

{Continued on nexi psge)



LOANS BY MAIL

BORROW 335,000 “overnighl.” Any Purposs. Keep Indet-
riledyl Free Repor! Success FAessarch, Box 19738-A0.
Inchanapalis, Indiana 46219,

MONEY Problems? Free Book describes Loans, Cash,
Govemment Grants, Ciher benefils, available 10 indinduals
Winte: Associales, Box B8-A4, Brooklyn, New York 11235

BORROW  $100—525.000—No  Cosigners-—Conlidon-
tigl—Coreniant—Free Detgils— Box 814584M, Cullas,
Texas, TEIAT.

CASH LOANS Borrow By Mail. Any Amour. Fres Delaia,
Application Fushed. Moneymasiers, 0-108, Box 3180,
Pinahiurst, N.C. 28374,

CASH Loans—Borrow by Mail $500.00 0 §25.000! Free
ditaals, Apphcabon! LTD-PM, Box 937, P Linsdérdake, FL
33302

BORROW $100-5100,000" matart Fegly! Mo Co-sagriess!
Fush Envelops! Financaal, Box S487(F),
PRechardson, TX 75080
ing, Confiderdial, Send Stamped Ermelope. FBAT, Box
S3M04P, Grand Praivie, Texas T5060

LOW RATES! Get 8%%%! Signalure & Business Loans.
Dwetafls: AMA, Dapl. 0341, 1321 Mewcaste, Sube E-12,
Dwrham. NC 27704

mm‘l‘lﬂmw Keap Indebnitely. LAF,
P.O. Box 53842 Fayableville. NG 28305

BORROW FROM HOME. Any worthwhie pumosae wethen
30 days. Compatdres Rates. Also edarm subsiancial inoome
halping othars. Mo expariencs, own hours. Mational compary
o assesd. Mo gimmicks. Free details: DFC, Dept. 10-C-3, 1145
Poservor Avenus, Cranston, Rhode kiand 02820,

BORROW By Mail! Free Details! W85G -PM364. Box 2298,
Sandusiy, OH. 44870,

MEED credil cards? Bankrupt? Slow Credd 7 No credit? Let
us help. Call Mow! 1-217-838-1712 ExC5.

WINNING  Information.  $1.00. MEN'S RIGHTE
ASSOCIATION, 1858, Forest Lake, MM 55025-0188

FRIEMDSHIP Worldwide 143 Mations! AN Apes. Fres
Dedais. Iriemational Penirends, Box 443D, Lmdsborg,
Kangas E7455.

CONFIDENTIAL Mail RecerongForwarding Mad Drop,
Box 18038PM. Orando. FL J2860

REMAILIMNG 202 Forwarding §18.00 yearly. "Economai’.
Box 541, Ephrata, 98623

COMFIDENTIAL Mad Forwarding. Postal Shoppe, 388 Eas:
800 South. Sal Lake Cay, UT. B4111,

START Your Own Remail Busingss. Kassoul, 11532 Las
Luces. Santa Ana, CA 82705

TRAVEL AND RESORTS

FREIGHTER Cruises, Firs! Class - Less than 550 Daily
Travitips Associalion, Box 1BAME, Flushing, NY 11358

SPECIAL SERVICES

INFORMATION On anything. Ferpuson  Fesasrch
Specenlishs, B0-15 Wootside, Weodakde, New York 11377,

HEALTH, VITAMINS

LOS AMGELES Remais Forwarding. Daily Service. De-
pendable. Box 1001A. 560 South Yermont, Los Angelas, CA
BOO20

YEARLY, MOMTHLY, SINGLES 51.00. 2235 OLD MILL
ROAD, CRESCENT CITY, CA 5831

WASHINGTON DC Fostmared Remails $1.00. Atlamic
Entarprises. Box 15614, Alaxandvia, VA 22300,

NEW YORK Remails §1.00. Single. Roberts, Box 26837,
Rochistien, Néw Yark 14828-0827

SEATTLE Racaiving Forwarging 52 50Month!  Aemadl
§1.040 Each; Conlidential. Madbox, 15 Contral Way, Kirkland,
Washingion 8033

LOS ANGELES Remailing Senvce. Single Feces §1.00,
Monthly Service §10.00. Recessng Forwarding Servica.
Guarantesd Daily Servace! Will Masl you Locads Post Cards of
LA Area Upon Your Aequest. Gimalds, Gersid Castebery,
P.0. Bax 167, E120 Wilcax Ave., Bed, Calil. 90201

MISCELLANEOUS

COLLEGIATE resaarch calalog—306 pages— 15,278 top-
ica! Rush 200 RESEARCH, 11322 ldaho, #206PK, Los
Angedes, BO0Z5. (213) 477-8226.

ORNAMENTAL fron Designs. Book of 1600 beautiful pragc.
tcal desgns for railings. columns, efc. Free Lierature.
Cunningham, Box 20005, Sall Lake City, Litah 8471 20-D005 —
— (3881 South 2200 Wesl)

ONE Free Workd Newslieflar. Four issuas 51. Box 140247,
Dallez, TX 75214

WANTED MISCELLANEOUS

SCRAFP SILVER CONTACTS, FORKLIFT CONTACTS,
Silver Soicer, Sterling. Gold Plated. Robert Leszczak, G52
Myriie 51, Elabath, MJ 07302

START A MULTHLEVEL PROGRAMS; Weh an Organga:
i That Helps Build Your Down Line, BOWEN Products Co,,
Box 572 Cedar Springs, M| 45015

COLLEGE DEGREES BY MAIL. Renowned Lreversibes
oftar fully-socredited Bachelors, Masiers, PhDs. Free
revealing details. Counsasling, Box 317-MP-3.  Tusbn,
Califomia 92680,

BIBLE Ouastions answared. Stamped envelope. Bylon,
1T16T Banflar, Deirod, Michigan 48219

ASIAM, Eurcpasn fendship! Free detads: |merPacific,
Bow 304FM, Birmingham, Michigan 48012

GOLD, Silkvar, Platinum, Mercury, Tantalem, Samples eval-
uated frga. Ore assaying service. Call Wholesale Terminad toll
frow: 1-800-8321010,

FOR SALE MISCELLANEOUS

| SILVER FORK-TAUCK CONTACTS AND SILVER Saldar
CHEAP. Robost Leszopak, 852 Myrtie 51, Elzabeth, W
arae

MAKE Friends woridwide trough intermational comaspon-
dence. Details frea’ Hermas-Verlag. Box 11068607M, Barlin
11, W. Garmany

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Experience., Education, Achisvemenl Fast,
inexpansive. Call (514-B83-1791). O Writa: Bax 13151-T3,
Columbus, O 43213

HUGE SAVINGS Ebmnaie Dealer Maskups. Free Trial
Baheries Wholesals Terms Arranged. Call Tol Free 1-800-
323-1212. Or Wite: Lioyds-PMC, Rockford. IL 61110

GIANT SAVINGS All Types. n-The-Ear Specialisis. Month
Tral. Terms. Aiteway. Box 59451PM, Chicaga, Winos
EO65D

FINANCE ¥OUR DREAMS with Govemmant and Founda-
tion Grantz. Frea Dwetails. Tou-PM1, 432 PCH. Hermosa
Beach, Califormia BlE254

FEMFA ~Birthday Versa' kom the Bsbie. Send Birthcdate snd
SASE. Bob Forbes, 1812 Meadow Greens, Florence, SC
8501

SAVE Half Buymg Asds by bail. All Magor Brands Avaslabla
AEA Company, Box 364, Bridgepor, Ohio 43912

FREE HEARING AID CATALCG - Save '/ by maill Writa:
“MonaySavers”, $530-PM-1, Langdon, Sepuhvada, Calilomia
91343 NOT sold in Caifornia

MOMEY . . . JOBSE . . . DEGREES. New opportunities, Lat-
el irornation, Fas! resuns. Foee . Egan Prass. Bas

B410PG, Fountain Valley, CA B82728. Toll-Fres: (BO)
B24-7H88, Operator #545,

CRIENTAL singios souk oormesponsents. Free infonmaton,
Filam, Boa A3713PM, Chicago, inces 60690

BALDMNESS!H B0 chanoe to regantrale your hait loss—
Dwtails. Emiron-H Box 454, Avon, Ma 0Z322

FREE! "Envich Your Lia” Calalog. AVEC-PMAS4E, 12632
Carmoll, Tushn, CA 82680

REMAILING SERVICE

CONFIDENTIAL FORWARDING REMAILING TELEX
SEAYICES, FREE BROCHURE. CAF INDUSTRIES, BOX
BOT-A, AILE, TEXAS 78020
CALIFORMIA MailFemal Service. Mershon,
Marvyn Pace, Tustin, CA 82680

14361

TREMEMDOUS SAVINGS On Brand Mames. LeSaron
Company, WATE, Seratoge Gprnge, WY 1 2006

TOBALCCO

BRIAR PIPE Make or nepair your own, Photocopy of articie
shows you Bl the dstals. Send e Plan X-476-G + 52.00 o
POPULAR MECHANICS, Box 1014, Aadio Gty Sta.. New
York, N.Y. 10100

FORMLULAS, PLANS, ETC.

MONEYMAKING CHEMICAL FORMULAS — THOLU-
SANDS! CATALOG §3.00 (REFUNDABLE): GWA3, Box
183, Brockfield, Wisoonsin S3005-0193

ANY FORMULA 510.00. Catalog 31.00. ). Bellort, Box 5638,
Checagn, B0

UNLISTED ADDRESS. Dmcroet and conlidential. Pemail
$1.00 Sogle. Mail Forearding Service, 8050 5. Main,
Housion, Texas 77025

DEPEMDABLE FRemails, Messages, Saves Money
Central, Box 504, Morih Easl, MD. 27180

GENEALOGY

FIND YOUR FAMILY HISTORY in the Mabonal Archive
records searching al home. Fres infoemabon. Anchive Films,
Dept, C21, Box 415, Hoiks, NH 048

THINK YOURSELF THIM. Positive Approach to Permanem
Waight Loss, by Noted Nutritional Specsalist . N. For Com-
plate Program Send $3.00. Howeo, Box 2356, Liverpoal, MY,
13085

.

THE ULTIMATE EDGER. Today's Edging with Tommar-
rew's Technolngy. For Free Imformation: 4841 Haaleah,
Abidere. Texas TBE0E

FLOWERS, PLANTS & NURSERY
SUPPLIES

GROW GINSEMG, Very Profiable. Have seeds. roots.
m.mﬂm. K. Colling, Viola, lowa

IAKE Money Growng-Seling Baby-Fig Treea. Guﬂphu
Information. Booket $2.00 SASE. Parc Emerprises. Box
BET2, Albugquercgua, Nl 87188

RECIPES, COOKING, ETC.

KIO'S Imternabonal  Cookbook  $5.00. Whoesake
Publications. Box 5266, Kennawick, 'WA. 88338

PICKLES — & Easy Prize Winners $2.00. Spinsr, R, 2,
Boa 14, Lexington, OK 73051

FAVORITE Cookie And Fudge Rocipes. $3. Box 51084,
Livgnia, M1 48151 —5084

CAMPSITE Favores. Economical E.uyﬂadpn.i."!."sl:l
Hopa, P.0. Box 14, Chisfland, Fla. 359626

1000 MEALS UNDER 50¢. SEND 32.00. Penny Coumad,
Bow 916X, Sanibal sland. FL 33957

“THE BEST ARTICHOKE DIP" send SASE, glong wih
£3 50 to: Epscure, PLO. Box 1885, Evansion, Mincls 60204

HOT DRINKS! 25 Greal Winler Warmers. Sand $3.00 ia:
W. Morre, B73C Easl Dublin-Granwile Rd., Coambug, Ohis
A3E20

FREE MEXICAN SILVER DOLLAR wilth Fihesn Chii Bar-
beowe and Manudo Recpes $3000, or 120 Maxican Recipss,
Colorhs book $6.00. Both §7.50. Ariec, Bon B7D, Lot Fresnos,
Texas TESE6

Catalog. Yeas! Egquipmeni. Conbnental, Bowx 1B8PML
Casselbesry, FL 32707
WINEMAKERS-BEEAMAKERS— Free Catalog—Fast

Senice— Large Selection: Kraus, Box TAS0-L. Independence.
Mlsasari 4053

WINEMAKERS-BEERMAKERS Fresh Stocks, Fast Ser-
wice, Free Calatog. O'Bren's, Box 2840, Wayre, IL 80184

BEERMAKERS OMLY! Fres CalalogMewsister
‘William's, Box 461M. Oaklend, Callomia B4G0d.

BEERMAKING-WINEMAKING We're #1, Free Catalon
Vineyard & Brew, P.O, Box 401-8. Saul Ghe Marie, M
AGTEY

WINE'BEER MAKING Calalog: BAJ Enleiprises, 1845
Sauth 18th, Sprirglieid. IHinoe 823703

FREE ENCYCLOPEDIA Wmnemalong, Bearmalong Sup-
phas, Equipmend, Ingredanis. Vignox, P.0. Box PM15408,
Rochestar, NY 14615

FREE BEERMAKING BOOK Flus Calalog. Finest Equip-
maend, Ingrédients. Fully Guararitesd SPI, Box 784-M, Chapel
Hill, MC 27514

MAKE QUALITY BEER, Wine. Free calalog. Willage Siona,
Box C-51PM. Wesipar, MA 02790

AMATING NEW WINEMAKING CRYSTALS- Specity Fed,
While, $3.00. Afbar, 2016 E. 56th, Savannah, GA. 31404

FREE BEERMAKING CATALDG. Quality, Selecton Low-
est pross Anywhers. HOMEBREW, Box 1658M, Hasiet,
Michigan 48840

BEER LOVERS —Brew your own. Deficious! Inaxpanshe’
Frae Catalog. Beer Gear, Box 25093M, Lansing, Mschigan
ARDGE

WINEMAKERS-Besrmakers: Free llusiraled catalog of
suppbes. Semplex, Box 12276R, Minneapoks, Minnesola
554120278

BURGLAR ALARMS & HOME
PROTECTION

WARNING Cards. Proven home Watebouse. 20 for $5.00
Check. HGCO, 2150 Cross, Eugene, Owe. 57402
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1-Carat Emeralds
*4 Apiece

This is NOT a Misprint.

A letter from the President of Carter & Van Peel

Dear Reader:

Today the famous New York jewelry firm of
Carter & Van Peel, of which 1 am President and
Chairman of the Board, has begun removing
|-carat emeralds from its New York corporate
vault and will distribute them, on a first-come
basis, for only $4 apiece to every person who
mails this ad to the company address (below)
before Midnight, May 31, 1984.

All emeralds are l-carat in size or larger (some
may be as large as 1% carats) and will be
accompanied by a Certificate of Authenticity to
that effect issued by gemologists of the firm of
L.G.P. Gem, Ltd., of New York.

All emeralds are genuine precious stones of the
same size and quality that the firm of Carter &
Van Peel regularly sells to its customers and
advertises in leading publications such as The
New York Times.

All emeralds are completely finished stones,
each one cut, faceted and polished, ready to be
displayed in a collection of precious stones or
set in jewelry of the owner’s choice.

These emeralds will not be sold at this price by
the company in any store. To obtain one at this
price, mail this original printed ad to the com-
pany address below no later than Midnight,
May 31, 1984,

Why do we offer genuine emeralds
for $4 apiece?

Being neither philanthropists nor saints, we at
Carter & Van Peel expect to gain far more than
we lose from this publicity campaign. Our firm is
already well known to the public as one of the
largest direct marketers of diamonds and
precious stones in America. We expect this
publicity campaign to make us rthe largest, and to
increase our yearly sales by millions of dollars.

We will also gain the names of persons such as
yourself, who will constitute a valuable roster
of potential clients to whom we can mail
announcements of future sales.

As we readily admit, this publicity campaign is
unashamedly profit-oriented and self-serving. If
you accept in the same spirit, | think we shall
both be well pleased—or your money will be
speedily refunded.

There is a limit of two (2) emeralds per address
at this price, but requests which are mailed early
enough (before May. 25) may request as many
as seven. Therefore | suggest you respond
promptly-—or forever regret an extraordinary

opportunity missed.
%ﬁ///ﬂf\

President and Chairman of the Board.
Carter & Van Peel, New York

Sincerely,

TO OBTAIN YOUR EMERALD: Mail this
original printed ad (copies or photostats are not
acceptable) together with your name and ad-
dress and $4 for each emerald. Add only $2
shipping and handling no matter how many
emeralds you are requesting. Allow up to 6-8
weeks for shipment. Mail to; Carter & Van Peel,
$4 Emerald Offer, Dept. 114-14, Box 1739,
Hicksville, N.Y. 11802. (V23782)

NOTE: All emeralds are covered by a full money-
back guarantee. For your protection, they will be
self-insured by the company and shipped direct
from our corporate vault in New York.

£ 1984 Carier & ¥an Pesd, Lig



HEIRLOOM.

“Let it be plain and
simple” With these
words, Mother Ann Lee,
founder of the Shakers,
defined an attitude and
a philosophy that has
resulted in some of the
most beautiful furniture
ever created. Furniture
" that has survived the test
of time and the whims
of fashion.

Like this Shaker writ-
ing table. Decidedly
simple. Perfectly func-
tional. Its very lack of
decoration makes it
stunning. A piece youd
love to own. A piece
you could keep for gener-
ations. The kind of
piece the serious home
craftsman loves to build.

But creating an heir-
loom isn't easy. That’s
why at Rockwell
International _ e
we build our NG
tools to handle
serious work.
And we build
them to last long
enough to be-
come heirlooms
themselves.

HEIRLOOM
SAW.

Our Super
10 Motorized Saw
1s a perfect example.
We made it sturdy
and durable, with cast-
iron construction.

We made it safe and
easy to operate: with

a self-aligning rip fence,
see-through-blade guard
with splitter and anti-

[

And we made
it capable: able

tough jobs for
years and
years.
HEIRLOOM
PLANS.
For a limited
time, 2 scale working
plans for the Shaker
writing table will be sup-
plied with every pur-
chase of our Super 10
Motorized Saw. The

kickback attachment.

plans are based on the
original table, on perma-
nent display at The
Shaker Museum, Old
Chatham, NY. It's a very
special offer, for the
very special craftsman.
And now the Super 10
Saw is available at very
special prices.

To find out the
Rockwell machinery
dealer nearest you,
call Rockwell Power
Tool Division toll-free
800-438-2486
(in PA, 800-438-2487).

Offer good only in the continental
LS., January 1, 1984 through
December 31, l‘:]ﬂfi.:}ﬂH‘I!if‘hn[[]plif‘ﬁ
are exhausted.

2\

.- where scignce gets down to business

Rockwell
International




Warning: The Surgeon General Has Determined
That Cigarette Smioking Is Dangeraus 1o Your Health

Kings, 9 mg. “tar”, 0 .7 mg. meatne, 1005, 11 myg, “ra”,
0.5 me. meotine av. per cigaretie, FTC Report Mar, 83,

only one wa
tg play it. d

There’s only one sensation this refreshing.
Low ‘tar’ Kool Lights. The taste doesn't miss a beat.




