Whenyou byj} one of our
deluxe air conditio ms,
you can send us abill.

We'll reimburse you for 50% of your highest monthly electric bill* this summer after you buy and
install a high efficiency Bryant central air conditioner or heat pump. All yvou have to do is send the highest
bill after the summer cooling season to Bryant’s Redemption Center before Dec. 31, 1984, and then come up
with some ways to enjoy your savings.

Of course, our 569 and 568 Deluxe central air conditioners and 545 heat pump are energy efficient
and will save you money for years to come.

And with our free electricity offer, our deluxe air conditioning and heat pump systems are an even
better value. Proving once again that it really does pay to call vour Bryant dealer. Offer expires August 15,
1984. Offer is available only through participating Brvant dealers.

It really does pay to call your Bryant dealer.

Fow the participating dealer nearest vou call .
1-800-HOT-SALE



NOW YOU’LL GET MORE
THAN JUST A GREAT FEELING

~ OUROLYMPIC HOPEFIII.S.
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Wals GAMES

Now you can help Miller
High Life"support our Olympic
hopefuls and get this unique
piece of Olympic memorabilia
for just $2.00.

For each limited edition
poster you order, $1.00 goes to
help train our Olympic hopefuls
at the United States Olympic
Training Centers. The other dol-
lar takes care of postage and
handling.

Order forms are only avail-
able at our special Miller High
Life displays at participating
retailers.

Do it today. Athletes who
aren't short on talent, shouldn'

- be short on funds.

HELP US
SUPPORT THE US.
OLYMPIC TRAINING

CENTERS.
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gasoline
in back.

Havoline Supreme’s formula blends nine
Texaco-developed additives with highly
refined base oils. It helps protect against
friction, wear and harmful acid, sludge and
vamish deposits. It also helps save gasoline.

All Havoline motor oils exceed tough
API-SF requirements, and Havoline Supreme
10W-30 and Havoline single grades exceed
the API-CC requirements for diesel engine
oils. For high performance engines, there’s
SF/CC rated Havoline Super Premium High
Performance 20W-50.

Get the Havoline that's right for you, and
get proven protection you can trust.
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Your kids will lead the pack on a Kawasaki KLT110. In fact, with the brand new
KLT110 everyone in the family can enjoy off-road trail riding or just exploring the

reat outdoors. The KLT110 is special because, as every rider knows, the better the

it the better the fun. This one fits. Kawasaki sized it in a very clever way. Full-
sized tires join a scaled-down frame so it’s not too big for kids and not too small for
moms. And it’s easy to ride. With an automatic clutch, even shifting is a breeze.
]ust gas it and go. You'll feel the 110’ four-stroke power that outpe rforms everything
in its class. Plus, only Kawasaki offers you the added protection of a 6-month limited
warranty. So check out a new KLT110. Or maybe two. Kawasaki 1

is the most fun you and your family can have on three wheels. Letthe good times ol
r:.-..
Pk

This One

o

For off-road use only Specifications sibject tiv change withoat stice. Cherk lorsl lnws hefore you ride. Avsilability may be linted, K swasaki believes
in ridrnﬁ salebe Membor AMA, MED and SVIA.




For Your Pickup!

With New Econo-Power
MaximumVelocity Cams!

Mow you can give your pick-up or 4 x 4
neck-snapping torque, crisp throttle re-
sponse and loads of pullin’ power with a
new Crane Econopower Maximum Veloc-
ity hydraulic camshaft.

The secret is in our new Maximum Ve-
locity cam lobe design. Maximum Velocity
cams use the latest in computer cam tech-
nology, like that used in our racing cams,
but designed instead for low-end torque,
mid-range power and the absolute relia-
bility you need with any pick-up or 4 % 4.
For everyday back-and-forth driving or
weekend off-road use and trailer towing,
a Crane Maximum Velocity cam actually
“wakes up” the power and torgue in your
angine!

Better yet, this added power can also
make your engine more fuel efficient,
especially when you add properly matched
balt-on aftermarket accessories. And you
can install your new cam right at home,
using basic hand tools and our step-by-
step “Installing A Cam" manual ($3.00
postpaid).

For mud-slingin’, ridge-hoppin’, trailer-
pullin’ torque and horsepower the answer
is a Crane Econopower Maximum Velocity
cam. It makes on and off-road driving
fun again!

ALWAYS INSTALL NEW CRANE LIFTERS ON
YOUR NEW CAM FOR EXTRA PERFORMANCE
AND RELIABILITY!

All Crane products are avadable by direct mail, Prices
vary according to application. Sand $3.00 for catalog
and Resake price lial.

Mot legal for sake or use in Califomia on pollution
contralled molor vehicles

RANE
ams...,

AMERICA'S NO. 1 POWER SOURCE!

P.O. Box 160 - Hallandale, FL 33009
305/457-8888

EDITOR'S
NOTES

eorgia State Trooper Sam Pat-

rick now knows that the life of

a photographer's model isn't all that
glamorous. Posing in shirtsleeves in
frigid 15° weather for the lead pho-
to of Why Police Can't Get The
Cars They Need (page 75), he had
to remain the wvery picture of an
officer and a gentleman as a brisk
35-mph wind battered his Smokey
hat. Trooper Patrick. who came
north to help us run our five-car test
on the Chrysler Proving Grounds,
arrived at about the same time as a
late-winter storm. In all of the tur-
moil, we were able to determine
that his Mustang is about the best
car police have nowadays. We
blame him not at all for hotfooting
that dandy car back to Georgia’'s 80° weather as a final 6-inch snowfall hit
Detroit at the conclusion of the tests, , ., Compared to those fast police
cars, bicycles would be easy to test. Right? Well, not really, It took
Executive Editor Joe Oldham some five months to gather the information
and specifications for Biking The Badlands (page 82). It took two months to
assemble the 13 mountain bicycles we took to Saddieback Park in Irvine,
Calif.. for testing. Photographer Randy Leffingwell spent three days
shooting the bikes. And expert rider B.L. Osborn of the BMX Action Trick
Team spent one day testing all of the bikes. But it required just one ride for
Graphics Director Bryan Canniff to
put himself out of commission with
a very stiff back. So bicycles are
easy? . ., After two years of reno-
vation, San Francisco's cable-car
system is back conguering those
hills again this summer (Halfivay
To The Stars. page 78). Its under-
the-street cable bed has been total-
ly rebuilt and the power system
improved, But let's not slight other
cities enamored of their iron rail
transportation. Both Philadelphia
and San Diego have street-car sys-
tems carrying folks to work aven
now—and there are a number of
other such rail systems proposed for other cities. Somehow subways—
which are nothing but underground streetcars—lack the nostalgia and
romance necessary for mention in this context. Guess it's the Stars part
that's missing. . . . The term **Star Wars’® has been applied to President
Reagan's proposed defensive system. But, as Edward Teller points out in
Bringing Star Wars Down To Earth (page 84), it was really the President’s

critics who gave that description Lo
Ot

his proposal. No matter, Weapons
POPULAR MECHAMNICS & JLILY 1984

FM's Oldham and Geargla': Patrick hud-
die over the trooper’s 5.0-liter Mustang.

Canniff, Osborn and Oldham map strategy
while Richie Chavez unloads the bikes.

in space are too vulnerable, says
Teller. Better a ground-based
beam-weapon system, he concludes.




WHAT DO YOU
SCORE ON THIS
WOODWORKER’S QUIZ?

Find out and get an information-packed
booklet on power tools FREE!
you circled. six for each (B} and three for each
(C). Then enter your total on the coupon, fill in
the special blank about Question #5 and enter

your name and address. Mail the coupon to the
- Shopsmith address below.

™M 7= Yourcopy of "How To Determine
i Your Best Power Tool Buy" wil'

The quiz only takes a minute.

Just answer each question, total your
score and enter it on the coupon. Then
fill in your name and address and send
to Shopsmith®,

For your effort, you'll receive a FREE
copy of "How To Determine Your Best
Power Tool Buy”, a fact-filled booklet
to help you get the power tools right
for your needs and your budget.

And as a special bonus, we'll also send
you a one-year subscription to "Hands
On," The Home Workshop Magazine.
So grab a pen or pencil and get started!

arrive soon. And because you're
interested in woodworking, we'll
,D also send you a complimentary
P’J Information Kit about the
/ Shopsmith MARK V, the
complete home woodworking
system anyone can use and enjoy.
You'll learn all about Shopsmith's

exclusive Gold Medal Buyer Pro-
CIH:IE A'.B or C for each tection Plan and how you can try
Quesiion: the MARK V in your shop for 30

days without risking a penny.

As a special gift, you'll receive
'Hands On,” The Home Workshop
Magazine, chock full of useful plans, projects
and articles on woodworking for a full year
FREE of charge.

The MARK V combines the five power tools
= you need most — in one economical, space-
=¥ saving unit. It's the tool to start with. . . the
e system you grow with!

Quality Woodworking Tools Buill In The LLS.A

‘l How much experience do you have
in woodworking, home repair and/or

home maintenance?

A) Little or no experience.

B) Some experience. .

C) A great deal of experience. M

2 Which phrase best describes your
workshop?

A) A selection of hand tools and

portable power tools. :
B) A table saw or radial arm saw, h

Shapsmilh, kg, 1584

along with hand tools and
portable power tools.
C) A good selection of stationary
and portable power tools, along
with hand tools.
3 How Involved do you want to become
with woodworking, home repair and/or
home maintenance?
A) Mot very involved.
B) Moderately involved.
C) Heavily involved.
What's the likelihood that you'll buy

Shopsmith Inc.

Thie Home Workshop Company
B840 Poa Avenua
Dayton, Ohio 45414-2591

Send in this coupon
orcal: 1-800-228-2229

{in Nebraska: 1-800-642-8788)

Shapamith® S & regeleted irademarn of Shopsmalh, he

some kind of woodworking tools within =7 el e e e ey
the next year? o
A) Not likely. Yy My Test Score Is__.
B) S‘?mewhat likely. P A sy OnQuestion #5. | circled the letter Pleasesend mea
C) Highly likely. \ " %\ FREE copy of “How To Determine Your Best Power Tool Buy”
i anda FREE Shopsmith MARK V Information Kit. And be sure o

s Which describes you?
A) | do home repairs and maintenance
only when it can’t be done any other

way.

B) | do some woodworking and a variety of
home repairs and maintenance.

C) I'm primarily interested in fine crafts-
manship woodworking.

sign me up for a one-year subseription 1o "Hands On”. |
understand | am under no obligation

8 Address
i City
- State Zip

I
I
I
I
: I
Mame I
I
|
|
|
|

: AT gend to: Shopsmith, Inc. -
How to find your score: i The Home Workshop Company T
; : ; 6640 Poa Avenus, Dayton, Ohio 45414-2501
It's easy! Give yourself nine points for each (A) | |



LETTERS

TO THE EDITOR

I thought you might like to see a photo
{near right) of the outdoor furniture |
built from your plans (Build PM's Adi-
rondack Lawn Furniture Set, page 1186,
June '82), The plans wera very well
presented, and the fumiture looks
beautiful in our garden. Everybody
loves it
TATEDS SOMOUNDIIAN
MONROVTA. LIBERIA

| don't even have a porch, but [
very much enjoyed making your clas-
sic porch swing (Build PM's Old-Fash-
ioned Porch Swing. page 94, July '83),
I made only two changes in the
design. | used button plugs aver all
screwheads instead of flush plugs.
and to suspend the swing | made an

How does PM's Adirondack furniture do In West Africa? Reader
pleased with his handiwork [above, left). At right is reader Snyder's porch swing.

A-frame support from pipe. It looks
great, porch or no porch, Thanks,

BOB SNYDER

WESLEYVILLE. PA

Thank you bath for letting us know. |

For others who may be interested,
photocopies of the plans are available
from Popular Mechanics. Box 1014
Radio City Station. New York NY,
10101, The furniture plans are $3 post-
paid: the swing plans, $3.50 postpaid.

Aw shucks, fellows

As a veteran airline pilot with 29
years of service, I'm prompted to
comment on your excellent article
"We Made It (page 77. Apr. "'84).
While your praise is welcome and
flattering, we pilots don't consider
ourselves heroes. We are not super-
men. We do not have nerves of steel.
We get worried at times just like the
trusting passengers in the cabin be-
hind us.

The difference lies in our training
and experience. When an emergency
arises, we deal with it routinely the
way we've been taught. | still think
the most dangerous part of my job is
driving to and from the airport.

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

Clarifying commands

As a naval officer, | very much en-
Jjoyed your article Our Fast New Arma-
da (page 83, Jan. '84) However, it
contained some inaccuracies regard-
ing naval command authority that
your readers may have found confus-
ing.

The newly created Central Com-
mand (CENTCOM) that yvou men-
tioned does not have control over the
Atlantic Ocean, Indian Ocean or Med-
iterranean Sea. Its area of responsi-
bility is the Middle East. including the

Persian Gulf and Red Sea. The other

major naval commands are the Pacific

Command (FPACOM). Atdantic Com-

mand (LANTCOM) and European
Command (EUCOM).

LOULS J. FILLMON

LT. CMDR., LL5. NAVY

HONOLLULL

Austin, not Boston

In my article The 10 Scartest Places To
Drive {page 84. Apr. 'B4). Boston,
Mass., was inadvertently included in
a National Safety Council listing of the
10 most dangerous cities according to
deaths per 10,000 cars.

Austin, Tex., not Boston, should
have appeared in the list as having
3.1 deaths per 10,000 cars. Boston,
despite its heavy traffic, actually de-
serves credit for being among the 10
safest cities to drive in, according to
NSC statistics.

ED FALES
FALLS VILLAGE CONN

As a transportation engineer, | agree
with Ed Fales that the carnage occuring
reqularly on our highways is a national
tragedy. But 1 don't agree on merely
pointing the finger of blame at engi-
neers and transportation officials. The
vast majority of our highways function
safely and efficiently, The dangerous
stretches can, and should, be rebuil,
but this will take money, We can have

safer highways if we want them. [t's up

1o us taxpayers to decide whether we

want them badly enough to pay for
them.

JOSEPH HUMMER

OEEMOS, MICH

Something is being done about
those dangerous highway spots.
Many states are using federal funding
provided by the nickel-a-gallon gas
tax 1o install impact attenuators at
hazardous locations. It's estimed that
these energy-absorbing crash cush-
ions are saving some 2,000 lives a
yEar,

MAGGIE SMITH
ENERGY ARSOHPTION SYSTEMS [NC.
CHICAGD

Crossed wires

In your article Build PM’'s Audio/Video
Cable Tester (page 154, Mar. ‘84), you
say it's important to observe proper
polarity in connecting the LEDs to the
battery. But the wiring diagram
seems to show incorrect polarity for
either the LEDs or the battery. What's
wrong?

TOM HERBSTRITT

SPRINGDALE Pa.

The battery’s polarity was inadver-
tently reversed on the diagram. The
positive leads of the LEDs should be
connected to battery’s positive termi-
nal. Sorry for the mixup. P

B
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U NEED RIGHT GUARD.

Nothing works harder at stopping perspiration odor.

The Right Guard Stick is so potent, it kills bacteria on contact and keeps
on working to protect you aﬁ‘mlpummhrupmmmurs
It goes on smoothly and the convenient twist-up container makes
it a snap to use, Try the /Guard Stick. In three great choices:

mwmm
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In the back seat of our Civic
4-Door Sedan, we've grown
headroom, shoulder room, leg-
room, hiproom, and kid room.

In the trunk, we've increased
our carrying capacity by an

amazing 13%. Our glass area has
grown, too, for better visibility.
We've included driver com-
forts like an adjustable steering
column, child-proof rear door
locks, and optional automatic
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transmission, as well.

But while we were doing all
this growing, we didn’t forget
to keep the sticker price small.

That’s why this car is for families JEESER
who want one to grow on. The Civic41oor Sedan




BILL HARTFORD

IMPORTS &
MOTORSPORTS

Indy car racing at New Jersey’s Meadowlands

You can be sure that whenever there's
a new venue for a major motorsports
event, PM will bring vou the circuit
diagram. The road-racing circuit shown
here is just a few minutes from New
York City. at the Meadowlands Sports
Complex in East Rutherford, N.I., and
on July 1 it will be the site of one of the
Championship Auto Racing Teams® big
races.

The U.5 Grand Prnix at the Meadow-
lands is the sixth race on the CART

schedule (for Indy cars, remember, not |

for international GP cars and the World

Driving Championship). The 200 miler
has a purse of close to $600.000, which |

ranks up there with the Long Beach

race and second only 1o the $2 million- |
plus Indy 500, It's a historic event. toa; |
the first major motorsports contest in |
the New York area since the Vanderbilt |

Cup races of the '30s

Ticket information is from the Mead-
owlands Grand Prix, Box 512 East
Rutherford, N.J. 07073, Better yet. call
(201) 935-3900

[ e

GIANTS

F I
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A

|.68-mile circuit iz laid out at the Meadowlands fur Irlci:,.lI car raclng on July 1.

Don‘t call it trivia

When someone asks you a trivia ques-
tion about Taxl do you give the wheel-
base of a Checker? If so, youre a
specifications junkie. That's okay—

there's nothing trivial about having a |

high car [.Q.

It's been found that if you're interest-
ed in imports, you have a better-than-
average knowledge of cars. If you own a
certain import or are looking to buy one,
you're likely a wizard about the
margue. Just ask a salesperson in an
imports dealership: They'll tell you that

their customers have done all their |

homework.

If you're into specs, you can probably
answer all sorts of guestions about the
current lineup of imports—Ilike what

Longest import: Rolls Silver Spur is 211.8 In. overall.

car stretches longest from bumper to
bumper? Rolis-Royce is a good guess,
| but which model? The Silver Spur’s got
the edge on the Mulsanne: £211.8 in. vs.
209.2. Then come the “little” Silver
Spirit (207.8 in.) and the Comiche and
| Camargue (both at 207.5).
| block goes to Rolls, too, with its 6.8-liter

| V8. But Rolls doesn’t have top hp— |

| that's Jaguar's honor with its V12,
| which does 262 on the dyno. Does the
Silver Spur have the widest turning
circle? No. The Ferrari Mondial needs
41 ft.

The shortest import for ‘84 is sasy.
Honda’'s CRX is 144.6 in. and turning
circle is a tight 28.2 ft. The CRX also has
| the smallest engine: a 1.3-liter Four, {Of
| course you're aware that rotary engine
displacement is different.
That's why the Mazda RX-7
and GLS-SE are rated 1.1
and 1.3 liters, respectively.)

What models offer dwd?
Subaru, Audi and Toyota's
Tercel wagon.

Want to go on? ¥You're on
your own! The Checker
wheelbase, by the way, is
120.0 in.

A chance to race

All you have to do is pick up the phone
and call (800) 772-7272 before Aug. 31
and you could be on your way to racing
driver's school. If you're 18 years old
and have a valid driver's license, you

Biggest |

could be one of three winners chosen at
| random from those who call. You'll

Formula Russell racer will be your ride If
you win an ND Spark Plug scholarship.

spend one week at the Jim Russell
British School of Motor Racing at Lagu-
na Seca, Calif. Who's footing the bill?
ND Spark Plugs. If you want to see a
Nippondenso plug, just look atthe busi-
ness end of almost any Japanese car or
motorcycle. 2
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J’- Copper nucleus center elecirode
" conducts combustion heat better,

keeping plug cooler
PLUS

Wider insulator base
dissipates heat faster

PLUS
Longer insulator nose can deliver up to
twice the fouling protection of ordinary plugs

PLUS

a mll:m range
PLUS

Exclusive nickel alloy electrode
maintains rapid heat conductivity

We almost called it
Copper Plus Plus Plus Plus.

With very good reason. We improvements produced a spark Copper Plus. A plug by any other
added more than copper to our plug that delivers surer starts name just wouldn't be a Champion.
spark plug. We added the plus. In and superior performance in Tmm%ﬂim- Aviation and
fact, we added several. stop-and-go driving. :

These design improvements, in It also produced another feature

conjunction with copper, allowed unique to Copper Plus®—we're so
us to lengthen the spark plug's confident that Copper Plus will NOTHING
insulator nose. Which resulted in make your engine run better, we've é - spﬁ]u(s

vastly improved fouling protection.  equipped it with a Performance
The combined effect of all our Guarantee? MIUN

1884 Champion Spark Plug Company
Tobedo, (OH 43661
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10 mg. nicotine, av. per cigarette by FTC method,
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Warning: The Surgeon General Has Determined
That Cigarette Smoking Is Dangerous to Your Health.




Announcing

THE NATIONAL HISTORICAL SOCIETY

CIVIL WAR CHESS SET

Richly detailed portrait sculptures of great American heroes
—in solid pewter, solid brass and fine enamels.
A heirloom chess set to be enjoyed for generations.
Created by the world-famous craftsmen of The Franklin Mint.

THE NATIONAL HISTORICAL SOCIETY is
dedicated to bringing the excitement and
power of American history — as well as its
significance—to people in every part of
the land.

It is in keeping with this purpose that
the Society is about to issue its own Civil
War Chess Set. A dramatic tribute to the
heroes of both North and South—and a
work all the more intriguing because the
plaving pieces include richly detailed
three-dimensional porfrafi sculptures of
the great Generals of Union and Confed-
eracy, captured for the ages in solid pew-
ter, solid brass and fine enamels.

Major General
William Tecumseh Sherman
BISHOP
General in Chief
Ulysses 5. Grant
KING

This extraordinary new chess set will be
crafted to the highest standards of quality
and historical authenticity. The National
Historical Society has appointed The
Franklin Mint to create the sculptures,
each of which will be a new and original
design. Some figures will be shown stand-
ing, some seated, some kneeling, some
mounted on horseback. And each figure
will be painstakingly crafted of solid pew-
ter, hand-finished, then set atop a solid
brass pedestal base embellished with a cir-
cular band of richly colored enamel —b/ue
for the soldiers of the North, gray for
those of the South.

Every sculpture, moreover, will be so
rich with authentic detail that only the
artists and master craftsmen of The Frank-
lin Mint, steeped as they are in the tradi-
tion of precision coinage, could have
achieved it. Indeed, every nuance of facial
expression, uniform and weaponry— right
down to the buttons, braiding, sabers and
carbines—will be depicted with meticu-
lous accuracy.

Thus, The National Historical Society
Civil War Chess Set is also a magnificent
coflection. A triumphant achievement of
portrait sculpture—and the ultimate in
micro-detailed miniaturization.

ALL FIGURES SHOWN ACTUAL SIIE.

Major General
J.E.B. Stuart
HNIGHT
General in Chief
Robert E. Lee
KING

Available only by direct subscription. Issue Price: $17.50 per sculptured chess piece.
Limit: One complete set per subscriber. Please enter your subscription by July 31, 1984,




A dramatic showpiece
for your home or office

The chessmen themselves are scaled so
that each one will suit the function as-
signed to it in the game of chess. And the
handsomely crafted, pewter-finished play-
ing board has been sized with egual care.
Specially fitted, to also serve as the cover
for the case which will house all 32 playing
pieces, the board completes a presentation
s0 attractive that the chess set will be
played and L.Jﬁpla.'ﬂ.d with pride and satis-
faction, te of Authentic
EFPE'\.IZLN}' ritten reference materials, will
also be provided.

Extubited on a table or cabinet in your
living room, family room, den or office,
this is a possession certain to evoke both
admiration and respect from all who see it.
A unique tribute to unique Americans. A
work of heirloom quality, that will bring
you endless pleasure through the years.
And a chess set eminently worthy of being
passed on from generation to generation.

The subscription rolls are now open.
The work may be obtained only by direct
subscription, with a limit of one complete
set per subscriber,

This handsome pewter-fin
The chessmen will be i1ssued to you at

the attractive price of $17.50 each, with

the specially designed playing board and

protective case provided at no additional

charge. As a subscriber, you will receive

two sculptured pie

You will, however, be b

chessman at a time —a total of just $17.5

per month. In addition, vou will

aption to complete your sel

5 but yvou will he under no
to do so.

Here, then, is a work that will bring
lasting pleasure to chess enthu 5 §
tory huffs, of mil
tures—to anyone who 2
nation’s heritage. Indeed, it is an unmis-
takably American chess set, that will make
a dramatic addition to any room. And an
exciting showpiece that will be displayed,
enjoved and treasured by each succeed-
ing generation,

To acquire The National Historical Soci-
ety Civil War Chess Set, no advance pay-
ment is required. But please note that the
accompanying Subscription Application is
dated and should be returned postmarked
by July 31, 1984,

collec

hoard and fitted p
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MORT SCHULTZ
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FI.INIC

My problem is shifting the manual
transmission of a 1982 Plymouth Heli-
ant (2.2-iter engine) into REVERSE. The
condition is sporadic, pocuring primar-
ity when the engine runs ar fast idle.
This maorming. for example. | had 1o
wail and wafl with the cluich pedal 1o
the foor for gears o stop spinring, |
finally wrmed off the engine. shifted
inte REVERSE, and restarted the enging
so | could move back,

The dealer has made adiustments,
but has not corrected the problem. Now
he wants to drop the transaxle. Before |

When stick is shiftless

fet him, f want to know if there are any
service bullotins about this.—Jim Fitz
Morris, Rochester, NY.

There aren’t, Jim, so let him pull the
transaxle 1o replace the clutch disc, He
probably won't have to disassemble the
transaxle if that's his intention, but he
has to drop the assembly 1o reach the
clutch.

The trouble is probably being caused
by a disc that has been contaminated
with grease or oil. Or, perhaps disc
facings arc worn to within less than
AO15-in. of the mivet heads.

Sidewidin’ critter

Some of us diesel owners here in tho
South are being hampered by a sub-
stance in our car and pickup trick fuel
tanks that is clogging fuel systems.
Twico this year I've had to drain my
fuel tank

I took a sample of fuel comaining
ribbons of the stuff, resembling tar, 1o
the agricultural department for testing
and was told it was algae. i ocours,
they said, if fuel stays in a fuel tank oo
long. We would appreciale your sug-
gestions for solving this problem.—Hen
Eason. Raleigh, N.C

The: condition is often called 'slime,”
"diesel goo,"" and "the critiers.” It's a
microorganism (bacteria) buildup that
forms a gelatinous substance that clogs
the fuel filter. The condition prevails in
a warm. humid climate.

[t is not algae, although it's ofien
referred to as such. Algae breeds in the
presence of light. There's no light in a
fuel tank. Bacteria. on the other hand,
thrive in darkness. and it"s pitch black in
a fuel L1ank.

There's also a ol of confusion con-
cerning where the bacieria comes
from. You were told that they develap if
fuel stays in the fusl tank too long.
That's not so. The bacteria actually are
introduced into vehicles from the stor-
age tanks at fuel filling stations. Once
the bacteria get into your tank, they
multiply.

How can you get rid of them? You
don't have to dran your tank. Install a
new fuel filker. Then, buy a biocide
additive. such as Biobar made by U5,
Borax Co. IU's available a1 a diesel or

home heating fuel dealer or marina

Follow instructions that como with
the product. If there are no instructions,
pour 1wo ounces into the fuel tank and
fill the wnk. Do this for three tankluls
and then every other tankful until the
slime is gone. You can tell when this
day occurs by carefully inserting a
clean length of wood dowel into the fuel
tank through the filler pipe untl it
meets resistance. Pull it out. If the stick
is free of slime, you have achicved
SUCCESS

Some linal advice: Don’t buy a bio-
stat, which is a different type of fusl
additive, This wall retard bactena
growth, but it won't kill the microorgan-
isms which will continue to multiply
after the biostal treatment has been
completed.

Service bulletins

Here's an answer to a8 question a lot of
readers have asked: Chrysler's policy
regarding public distribution of service
bulletins is different from GM's (see Car
Clinic, page 28. May '84) and FoMoCo's
(see Car Clinie, page 20, June "B4).
Chryslor publishes service bulletins in
book form for a particular model year
one year after the final bulletin for that
yvear has been issued. You can current-
Iy order service bulletins for 1982 and
earlier models.

The charge is $7.25 per book. In the
United States, send requests 1o Chrys-
ler Corp., 20026 Progress Drive,
Strongsville, Ohio 44136, Attention:
Service Bulletins, In Canada, contact
Chrysler Canada Ltd.. 36 Overlea Blvd.,,
Toronto, Ont. M4H1B7, Attention: Ser-
vice Bulletins

Wright turns
I have a 1877 Dodge 100 Tradesman
Van. The 318-cu.-in. engine dies when
vou make normal right twens—just as if
vou turned off the key. The engine
starts right up. but the stall’s enough to
scare you to death if there's traffic. IF ]
ease around the corner. i1 goes okay.
but | get plenty of angry horns telling
me to get my butt moving. There's no
stalling on lefl turns or straightaways,
What's wrong?—Edward Wright. Mid-
distown. Conn
Body flexing on normally made right
(Diease im0 page 20]

CARBURETOR PREHEATER DUCT

;

Add carburetor preheater and fresh air
inket ducts o your list of things o check
when you're under the hood. If a duct
tears, or is removed and not securely
reattached, the ale supply 1o the carburetor
will be interrupted. The results can be loss
of power, hard starting, rough running and
an increase in emissions. You can put tape
over a hole, but not if it's in a feld. The best
bet is to replace the duct.
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Designed to do eve
a modern car should.

It just looks better doing it.

Technology never
looked so good.

Temipro, the car that
combines form and function.

Tempos acrodynamic
shape manages the flow of
air ewer and around it oo
reduce overall lift and
improve stabilivy and direc-
tivnal control

Tempo technology
includes teatures like front-
wheel drive for allweather
traction, four-wheel indepen-
dent suspension for a smeooth
ride, and a High Swirl Com-
hustion engine for quick
e VET TESPUNSE

Tempo's new tach.

You cin
now gel a
new tiche
pmeter and
new Jow-
hack bucke
Spart sears, ws part of the
L il Sports Appetrance
Group, This package adds a
sporty new flair for those
who like their Tempo a bit
mre uphear,

New diesel option.

Ford Tempo now has a new
vptional diesel engine.

It is atrue dicsel engine, o
mwerely o modified gas engine,
This rew diese] has additional
serined insulation. Cold
wether sturting problems
ustithly associmed with meos
diesels are eliminaed. And, of
course, it has strong diesel

rileage:
¥ z
41| 56,
Front-wheel drive.

Tempers frone-wheel drive
contfiguration is practical for

all dhriving conditions. It gives
vl o trction i rain,
s ind mud

Reduced
insurance rates.

The Allstate Insurance
Company offers reduced rares
on collision and comprehen:
SIVe Coverges o Tempeas
ommers, because of Tempos
corst ruction wirh features
like 5 mph impact bumpers
Bedueed raes are realistic wes-
timeny to Tempos structural
integring:

Availabibe iy d-adoor amd 2adosor mechels

Best-built
American cars.

When we say "Quality is

Job 17 we are talking abown

more than a commitment. We
are tilking about resulis. A
recent survey concluded Ford
mitkes the besi-built Amenican
cars, The survey mesesured
owner-reported problems
during the first three months
of ownership of 1983 cars
designed and built in the U,
and rhe: commirment con-
finues in 19454

Lifetime Service
Guarantee.

As part of Ford Motor
COmpany's commitment
vour total ssisfaction, partici-
pating Ford Dealers stand
Pehind their work inwriting
with a Frev Lifetime Service
Guaraniee. Mo other vehicle
company’s dealers, foreign or
domestic, ofter this Kind of
security: Nobody

See vour participaring Ford
Dader for details

*Fook g sk o oner ennkeise o difler
hepernding i spovd, disamnoe and
wilaT At Feipdveon s will
bl e fovor e oncailabil

ik AL

Have you driven a Ford...
lately?
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turns 15 probably causing a bulkhead or
body connector 1o pull apart, turning off
current, When the wvehicl
rights itsell, the ele

igniton
trical connection 15
remade—that’'s why vou don't have
rouble restarting. So check all conne
tors for loose pins
You'll have to SLISH Y DO
| tor and probably will have to make
| unnece There's no way 10

roubleshoot

IRSAry repars

someone may tell yvou the problem i
-r':'.qu.s..----.l I a bad carburetor float
| doubn it First of all. the brass float in

th I-.-Ii' carburetor In your van is

H

Read what Don Denison of New Castle,
Ind., has to say about the importance of
COTTeCt torgue:

ances before | gave up. One evening
someone on public television explained
how o balance tires. The man said wheels, | |
particularly on front-wheal-drive cars, are
sensitive and must be torqued to factory
specs. So 1 had themn balanced once again
and torqued to 100-ft.-lbs. Guess what? |

reliable. Second. if a he avy float wWors "My 1980 Phoenix had a vibration from had a smooth-running car for the first time
causing the engine to fiood on turns day one. We went through three new in 30,000 miles.”” l
the engine wouldn't ba easy to restan wheels, six new tires and 16 wheel bal- Terrific! [
And third, when it did restart, you'd
prabably get a billow of black exhaust The lifters he used woren't strong | 3.8-liter VE engine, which was por
srmoks enough o support the lid, Recently, a | chased new in Ociober 1981, From the
new deck-lid  support  (part No. | beginning, it's hesitated and  sagged
20477733) was issued for 1980-83 GM | prior to dcceferating from a stop or
It'sa thdup B- and C-body cars. [t will do the job, so I::'.'.'- iy shifting out of first gear, It also
The trunk Iid of my 1882 Buk LeSabre have a st installed runs rough ar idle and occasionally: dies
von't stay up urdess [ holdd 1 The iy traffi |

This ail

BT

witen the

T'c) aley, .|I||'
|{'II|ini;'L-!' e |

adjustod near

happens prmar
s D nallyv warm
I '_|'.'.||.|: exd fhe
bt the carburetor, and

lifters spon after |

thirng | can

.fJ'r er replaced the
bouaht Is there am

for abowt this™ —Francs . Garbaring

People’s court
g ey
wath a 1982 Buick Rogal Lid

rhe car

Iam o as my cowrt of last | odearer has

Norrman, Okla resort

How to Tow WithToday’s l:ar
and save upto SIS at Hitch World

Monroe and H&Hmbq ﬂ'ml;giw mrtnwwhhla added
‘frame support, and reduce suspension and tire wear.
NOW SAVEUPTO S15
This ad is good for $5 off the price of a hitch, a
transmission cooler, and a suspension system
(%15 maximum discount, offer expires 12/31/84).
It's afl at your nearest Hitch World. Look in the White
Pages under U-Haul Centers. Write for a FREE
HITCH GUIDE: HITCH WORLD, Dept PM,
PO, Box 21503, Phoenix, AZ 85306

- ing with a downsized car causes
* heat build-up in the transmission. That
can bum the transmission’s fluid and

. '_lhdrtmihlrfe Hitch World selects and
smission cooler, like Hayden, that extends

the transmission’s life by releasing the at your I_I-HAU L Center
i s ]

towing-caused heat.



car, change to Kendall Super DSL.

g A

PR
g SR

diesels
only.

The stress of a diesel engine can take the heart out of a
motor oil. But Kendall Super DSL is engineered with
tough friction fighters and rugged anti-thickening agents.
It stands up to higher diesel compression. Hotter diesel
temperatures. Helps starting on cold winter mornings.
Next time you change oil in your diesel van, pickup or

Kendall.
NG CO.

KENDALL REFINI L
v of Wica Chemucal Corponian
paferd PR JETO]

&

Free from Kendall: A pamphlet with tips on diesel maintenance, Write Kendall Refining Co., Bradio

rd, PA 16701, Attn: Advertising Dept.

Iy everything on the car {I'm enclosing
a list). Nothing helps. Can you tell me
what should be done before | have an
accident?—Dr. Floyd H. Holmgrain Jr.,
Bowie, Md,

Tell your dealer that the "needle” in
this haystack will be found by looking at
service bulletin 82-T-6. He'll have to
install a different EGR valve (part No.
17078431) and PROM (No. 1225704).
In addition, he should test certain sys-
termns and parts to see that they're
working. Some parts he already has
tested; however, here's a complete list
anyway:

B EGR system

B pARK-MEUTHAL backup light switch.
B Thermac air cleaner.

B High-energy ignition system.

8 Evaporative emission control sys-
tem,

B [ase timing and electronic spark tim-
ing.

B Early fuel evaporation system.

B Sparkpiugs and cables.

Resurrecting a hot subject
fn the March 1884 Car Clinic (page 40),

CGeorge Walters complained about lack
of heat in his 1981 Escort. Your advice

installing it correctly was on the mon-

POPULAR MECHANICS & JLILY |984

about using the right thermostat and |

ey, however, | would like to add my two
cents’ worth.

My 1881 Lynx had the same prob-
lem. The cause was found to be a blowrh
head gasket, which resulted in coolant
loss. This is not an unusual condition for
the 1981 Escort and Lynx.

Mr. Waltors should press to have the
head gasket replaced under the war-
ranty. Unul he gets this done. he should
check coolant level often. The heater
won't work efficiently unless the radia-
tor is il

I hope I've been of some help.—Jim
Heeks. Bellmore, N.Y.

You've been a lot help. But 1 would
like to add another cent’s worth to this
problem.

A low coolant level for whatever
reason—not only because of a bad head
gasket—causes heater output o drop
considerably. Therefore. if you are los-
ing coolant, you should pressure-test
the cooling system. The trouble may,
indeed, be a blown head gasket, but it
could also be something as minor as a
leaking hose. ™

DO YOU HAVE A CAR PROBLEM?
Just ask Mort abour it Send your question io the
Car Clhinic. Popular Mechanics. 229 West 58th St
New York NY 10008 Whik Jorters cannat be
arswered audrvidually. probless that are of gemeral
Srterest welll B giscussod an e celuimm

21




HOW BF GOODRICH -

MAKEST PERFM\
THE RADIAUALL-TERRAIN TA:

The Radial AllRerrain T/A is built 5
strong and rugged to maximize truck ¥
dependability—off the road 'ar dround
town. Its tread pattern delivers ; }
remarkable wet and dryroctionan *
all kinds of terrain and a quiet ride %
on-the-road. n

BF GOODRICH 17 el




The Radial All'Terrain TA™ was
designed specifically with your
truck’s performance in mind, The
Radial AllTerrain T/A was recently
evaluated on a specially modified
truck. The result: impressive
performance. When equipped with
the durable Radial AllTerrain T/A, the
test vehicle provided remarkable
traction. Even while completing a
135-yard hill climb over deeply rutted
terrain with up to a 45" slope.

The BFGoodrich Radial All-Terrain T/A
is available in sizes for direct application
on most original equipment wheels.
A. Three carcass plies help resist
sidewall bruising to optimize truck
dependability
B. Folded belt system provides
excellent handling plus strength.
C. Tread pitch sequencing offers
quiet ride.
D Dual compound tread imparts
outsianding mileage.

a| ABCD /a

& 1984 BF Goodrich
. 1".

WE MAKE TRUCKS PERFORM

-~
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in dishwashoer, Moge! GGS50431-03
Seral RHB423780. has seen a ot of
refiable service. However, in the last six
to eight months, il takes longer and
fonger o activate the initial drain cycle,
From the start, it now takes 15 to 20
secands for the drain pump to reach full
momenium. I fear that this will worsen
and eventvally the washer will not
aperate at all. Once under full power, it
| continues through all cveles just like
new. Is thore some 0asy service or
parts repair that can be done?—~HRalph
H. Meinel, Blairsden, Calif

You could have a weeping water seal

Dishwasher sluggish on drain

Cur 1 1-year-old General Electric buil-

in the motor/pump assembly. Over the

years, the water seal could have devel- |

oped a leak and slowly weeped water
through 1o the motor shaft, which
caused the shaft to begin rusting. Then
as the shaft grew in size because of the
rust, the buildup rubbed on the nside
diameter of the seal faces which
caused a drag on the maotaor.

Onece the motor gets up to speed, the
rust is worn away and all seems to be
well again. Eventually, the rust may
build up to a point where the motar will
not start at all

The motor/pump assembly will have
o be taken apart to determine if rust is

| causing the problem. Depending on the
degree of rust present, you may be able
| to rebuild the assembly by cleaning the
motor shaft and replacing the seals; or
you may have to replace the entire
motor/pump assembly.
| suggest you get a copy of GE's step-
by-step repair manual for dishwashers,

| Read pages 52 through 54. Then deter-

mine whether or not you want to tackle
the job or have a pro do the work. Get
the manual, part No, WX10X58, at any
GE parts service center or call the GE
answer center at 1-800-626-2000 to

‘ have it sent to you. The price is $6.95
plus tax and postage

Replacing clock motor

I own a Frigidaire range RDE 3-20W
Cook Master Unit. I'm having trouble
with the clock and need a replacement
motor. Frigidaire parts outlets don't
have the clock motors, Clerks there say
I'll need 1o buy the entire Cook Master
Unit. Do yvou know where I might locate
this small, but very hard to find, part?
Any help would be appreciated. —Rog-
er .. Wills, Milwaukee. Ore

You're in Mick! There is a company in
Ohio that can help you with your prob-
lem. It will repair any intemational
register range timer and it still has parts
in stock for timers that go as far back as
1947,

To get the clock motor, send a letter
requesting clock motor Model No
WG1B0-1 to International Service Cen-
ter, 425 Xenia Awve. Dayton. Ohio
45410, The cost is approximately
£13.60 plus postage and handling. If
the motor doesn't solve the problem,
the company suggests that you send
the whole timer. It will rebuild the
device for $30 less the price of the
timer motor

Vacuum belts breaking

For the past year our old Hoover up-
right vacuum cleaner, Mode! 1060, has
been breaking belts at the rate of one
agvery two or three hours. New bear-
ings. brushes and even rollers have
bheen installed and various belts. includ-
ing those made by Hoover, have been
used. All attempis to deal with the
problem have failed. Furthermore, ser-

vicemen, including those at the Hoover
service center, fell me that the machine
is in very good condition and that they
can’t find anything wrong with it. Can
vou help me solve this problem?—
Theodore J. Storm, Berfin, N.J.

| comacted the Hoover Co., which
suggested that your problem could be
remedied by changing the brushes as
well as the drive belt. The onginal
brushes were made of a hard-hristle
nylon, whereas the replacement
brushes are made of horsehair and are
a little more flexible, The replacement
part number for the brushes is 164-
178. The replacement drive belt is a
litle thinner than the original part and
has a different pan number—344 780

These parts are readily available at
any Hoover Service Center. Or write to

Changin
the cure
certain Hoover vacuums. The new belt is
| thinner; the new brushes more flexible,

brushes and drive belt may be

constantly breaking belts on |

the Hoover Co., North Canton. Ohio
44720, Attention: Customer Service.
Another suggestion Hoover had is to be
sure that the front of the cleaner is
adjusted high enough for the type of
carpet you're cleaning.

Chambers stove parts

I have a 30-year-old Chambers range,
Model 90C-61C, Serial 1-29748. It's a
beauriful stove but is reaching the stage
where repairs or replacements are
necded. [ can’t seem to locate a source
of supply or the original manufacturer.
Can you help me?—E.J). McCoy. Enid,
Okla.

Chambers still is a popular
manufacturer. but it does not
free-standing stoves anymore, only
built-ins. Your Model 80C was made
back in the 18950s. Most replacement
parts are no longer available from
Chambers, but there is a company in
Texas that has a large stock of both new
and used pans for your range. Tt can
even supply you with a reprint of the
original service manual for your Cham-
bers range

For more information, write 10
Macy's Texas Stove Works, 5515 Al-
meda Rd., Houston, Tex. 77004, You
will receive a parts list along with prices
of those hard-to-get pars., ™

stove
make

IF your have a probbem with any' appliance, send your
UIESTRNT. iy wirh the ool ard seriel namiers. o
Apnliarey Clines Popudaer Mechaomos, 224 West 57th
S, Now York N Y TOENS Soury. bt Ieffers caniod
be answered indivicisally, Frotdems of wide inberes]
| wetll b alise uissinl i this poduer

2
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It looks like a riding mower.
It cuts like a riding mower. But
this Kubota is something else.

We call it a Kubota G. You
might just call it great. Because
it’s the first lawn and garden
tractor of such remarkably small
size to have a diesel engine.

A Kubota G tractor comes
with a powerful 2- or 3-cylinder
water-cooled diesel engine. The
engines are built to the same
exacting standards as our bigger
tractors. And the advantages of
a diesel engine vs. gas are many.

Diesel is thriftier on fuel.

Maintenance is cheaper, too,
with no spark plugs, carburetor
or distributor to wear out. So

you can just concentrate on main-

taining your lawn instead of your
lawn mower.

Most important,a Kubota
diesel will last longer. A good

2 1984 Kubota Trecior Corpomation

deal longer than any gas mower.
Other big tractor features

include a live front PTO shaft

drive to the mower. Unlike a

belt drive, the shaft can’t stretch

and is unlikely to break. The

result is a smooth, more even cut.

You can also attach a front

DRIVEA
DIESEL OVER
YOUR LAWN.

blade or snow blower. While an
optional rear power take-off lets
you operate a tiller.

There are four Kubota G
lawn and garden tractors, from
10to14 horsepower. Twwo models
come with an easy-to-drive
hydrostatic transmission.

You can see and drive them
all at your nearby Kubota
dealer. Just say you want to get
behind the wheel of a diesel.

KKUBOTR

Nothing like iton earth.
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! Radial-arm miter gauge

The HRadial-Miter attachment enables
you to cut precise 45° left and right
miters on a radial-arm saw without
moaving the saw's arm, It's made of
sturdy aluminum with the guide edges
machined to & true 90° for producing
sguare joints, The Radial-Miter has a
built-in C-clamp for mounting 1o the
front edge of the saw table. A wood
cam is supplied for securing the work-
piece against the guide edge o prevent
creseping and kickback. 1t's available by
sending $32 posipaid to Topper Manu-
facturing Co.. 1230 Racine St., Racine.
Wis. 53403 —Rosario Capotosto

Clamp the miter gauge to the
front ed
[left]. Note that the wood
cam holds the workpiece se-
curely against guide edge to
prevent kickbacks. Cam and
gauge are shown above,

Quick-lock clamp

The Petersen Manufacturing Co.. mak-
ers of Vise-Grip hand tools, has intro-
duced a new line of quick-locking C
clamps that feature self-leveling swivel
pads, The swivel pads enable you
to clamp together tapered or un-

| even surfaces. The clamps are
| available at hardware stores and

i home centers in three sizes;
[ Bin. ($10.50). 11 in.

(£16) and 18 in, ($22), with clamping
capacities of 2 in., 3% in. and 7 in

For details. comact Petersen Manu-
facturing Co. Inc., Box 337, DeWitt,
Neb, 68341 —Rosare Capotosto

Locking C-clamp with
quick-release lever fea-
tures swiveling pads for
angled work Fbeim].

| Heawvy-duty aluminum, professional-quali-
i ty levels are lightweight and long-lasting.

Stanley’s new line of professional levels
features two bent glass vials per station
for a greater range of determining true
plumb and level, Removable vial covers
make it easy to adjust or replace the
vials. Four sizes are available: 24 in.
($30.69), 36 in. ($35.09) 48 in,
($51.65) and 72 in. ($77.48). For de
tails, contact William Shanahan, Stan-
ley, Box 1800, New BHritain, Conn
06050.—J T

]

' Exterior superscrew

Philstone Nail Corp.. 35 Turnpike 5t
West Bridgewater, Mass, 02379, has
developed a galvanized exterior screw
with the features of a drywall screw

including a Phillips
bugle head, coarse
threads and a sharp,
nonwalking point
Called the Weather
Challenger, it's de-
signed for deck

building and other
outdoor uses, Avail-
able in sizes from 1-
in. No. 6 to 4-in. No,
10—IJ.T.

-
)

Unigque galvanization
process on  exterior
A screw prevents rough,
= umeven zinc buildup.

FEFEE R i —— ﬁ

A popular-priced plane

Skil now offers an affordable power
plane with features usually found on
professional planes. The Model 94
($55) 3%4-in., 4/10-hp plane features an
adjustable depth-of-cut knob, rabbet
cutting capabilities, a double V-groove
footplate for chamfering and two re-
versible high-speed steel cutters. For
details, contact Skil
Corp., 4801 West

Peterson  Ave.,
Chicago, 1L
G646

—ET;

| Use the power plane |above| for planing
| and jointing lumber to exact dimensions.
removing old paint and rabbeting.

Update
The dimension of the handle on the
barbecue scraper shown in the May ‘84
issue (Make A Barbecue Gnll Scraper,
page 183) should read 1 in. dia. <4z in.
You can also use a short section of a
broom handle:

If you've come scnoss & e prodeo with some special
lodtures. [of ws koow abowd if. Woite o P Work-
banch, Popular Mechanses, 224 West 57th 51, Now
Yark, NUY. 10018
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» Bigger standard payload (1,460 * Steel-belted radials, halogen ' -

er and tﬁhue ofany  Ibs) than Toyota, Chevy S-100r Ford  .quadrabeams and a tr ofextra.~ = -~
 in its elass. For just Ranger. comfort and convenience features at 4
! . Doubfe-waﬁdryvbed (ncttm noextra charge. s
uscle at a minor mbasqmd'e& “That’ Nissan: major toughness '
1 gives you so much s Overdfrive 5-speed, ~standard and value from advanced technology.
LN ; _ {Hﬂt i Toyota, Chevy 5-10 or Ford Why settle for just transportation
1dard éngine Rangerbase models). when you can drive Major Motion?
'  the only one with twin- * 3-atross seating, more
Sparkpiugﬁer ovlinder heémihead. legroom than a Lincoln Continental.  AF YOUR DATSUN DEALER.

- COMIE ALIVE, COME AND DRIVE [ .'

ot 5
—

e —
.

“Mfr. sug. retad price excluding title, tax, license and destination charges.

B3 nissan| /‘PﬁM/V/.SZS’A/V
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Probmg the balance of power

Cylinder Power Analyzer from Kal-Equip

makes quick work of power balance
checks. Just a button to short out
| each cylinder and note the rpm dropoff. |

Before plug-wire terminals were re-
cessed into rubber nipples, grounding
out the terminals one by one to check
for a weak cylinder was a standard test.
The pro still could do the test (even
short out a V-engine bank to check fuel

distribution) because his expensive
equipment was specially designed for
the job

I've found a small tester from Kal
Equip that does the test—called power
balance checks—and it's $145.76 in
auto parts stores. It takes just four
hookups: two to the battery, one to coil
negative and one to No. 1 plug wire,

Run the engine at about 900 rpm and
press a button for the cylinder you want
to ground out. Read the tester tach and
note the rpm drop for each cylinder,
which should be consistent from cylin-
der to cylinder. Or press three or four
buttons to ground out a V6 or V8 bank
(maximum of 15 seconds to préevent
catalytic converter damage).

The tester also has an chmmeter and
voltmeter for general automotive tests.
Though not wide enough scale for pre-
cision work. the additional meters get
you extra mileage from the tester.
From Kal-Equip Company, Box 188,
(hsego, Mich, 49078, —Pete Warren

A chip in time . .

will surely start a rust spot in your cars
rocker panel. Flying stones won't take a
nick out of the finish. though. if you
cover it with Stone Chip Protection
Film. A thick, adhesive-backed materi-
al. it is nearly invisible after application,
Or you can paint over it

Stone Chip Protection Film installs
quickly after removing the film's back-
ing liner and spraying it with a water/-
rubbing alcohol solution.

The SCR 90 kit of film (8 in, wide X
90 in. long). applicator and instructions
sells for $19.85. It's available from
Argent Fabricating Inc., 26202 West
Seven Mile Hd.. Redford. Mich, 48240.

—N.M.

Protective Stone Chip fiim absorbs the
hard knocks of road debris, protects your
car's flanks from chipping. |

The unchrome alternative

Yards of sparkling chrome are no long-
er the awmo stylist's cure-all for dull

The latest look of blacked-out chrome can
be added to any car at home with Black
Tech adhesive-backed vinyl film.

designs. Today's fashion is the Europe-
an look of blacked-out trim, and 1'd say
it's a welcome change. D.P. Designs'
Black Tech adhesive-backed vinyl film
kits let you apply that up-to-the-minute
touch yourself.

The $20.95 kit contains a sufficient
supply of black matte finish film to
cover the brightwork of most cars or
small trucks. You can order it directly
by mail by contacting [.P, Designs,. 306
Linda Vista. Ann Arbor. Mich. 48103.

—W.H.

A four-shelf storage bin from Crafco screws
in behind the seat of your pickup to stow |
tools or hardware neatly. The shelves are
carpeted to qulet rattles.

Had your fill of screwdrivers rolling out
from under the seat of your pickup
truck every time you hit the brakes? |
certainly  have. Crafco's  compact
TOOL-BIN can bring an end to all of
those hassles. The four-shell storage
unit snuggles into your truck's cab
behind the seat and gives you plenty of
room o organize your tools, sports
equipment or camping gear.

Tapered to fit the seatback contour
this storage box i1s available in three
sizes: 54 in. long for full-size trucks, 45
in. for mid-size trucks and a pair of 15-
in. racks which fit behind the bucket
seats in vans., jeeps and minitrucks
Constructed of Z28-gauge rustproof
steel. the TOOL-BIN also puts your gear
out of sight to discourage theft. Retail
price is $79.95 for any of the three
SiF0s,

You can find the TOOL-BIN in parts
and automotive eguipment stores or
order it directly from Crafco Manufac-
turing Inc,, 3638 East Superior, Phoe-
nix. Ariz. 85040, Or call them at B0O0-
528-4548 —N.AM.
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STP Oil Treatment
fights motor oil

breakdown.

Parts of your car’s engine
can reach 450 degrees
Fahrenheit after only 10 miles
of driving. This kind of intense
engine heat weakens your oil'’s
vital protective properties.
That's motor oil breakdown.
STP Oil Treatment fights motor
oll breakdown. Here's how:

STP scientists specially
formulated STP Oil Treatment
to strengthen your oil's high

i ternperature performance

properties. To put extra
lubricants and antiwear agents
to work... just where they're
needed. STP contains a special
chemical additive, ZDDP that
helps reduce engine wear, oil
oxidation, bearing corrosion
and engine sludge. Whenever
you change or add oil, get STP

Oil Treatment and fight motor  §|
oil breakdown. !

Depend on STP proven performance.G[2)

C1983 STP Corporation, an ESMARK Company Boca Raton, Flarida 33437
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Introducing the Wagner Power Twin
airless sprayer/roller.

Imagine painting an en-
tire wall and never once coat-
ing your roller in a paint tray.

Or tackling some intri-
cate Stﬂiﬂiﬂiﬁ](}fﬁ“ like shake
shingles without the endless
tedium of dabbing and pok-
ing with a brush.

Think about how nice it
would be to never again
have to pour paint from a can
to a tray,

Now youre beginning to
see the beauty of a versatile,
new tool that stands to revo-
lutionize painting around
the house.

The Wagner® Power
Twin" airless spray/rollet

A Choice of Rolling
or Spraying,

Created especially tor
home owners, the Wagner
Power Twin is the first and
only product of its kind.

It gives you the flexibility
of an interchangeable spray
gun and roller, both on a
twenty-five foot hose.

The roller looks like the
usual kind, but that's where
the similarity ends. With this
roller, a squeeze of the trigger
pumps paint from the can,
straight to the inside of the
roller cover. Specially de-
signed perforations distribute
the paint evenly to the out-
side. So you can paint wall
after wall nonstop. in
smooth, even strokes. But

that's only half the story.

For covering large areas of
hard-to-paint surfaces, you
can attach the spray gun.

You'll be amazed how
fast you can paint siding, shut-
ters, decks, furniture, and
more—all with a smooth, even
finish and no brush matks.

The spray gun comes
with a tough, tungsten car-
bide tip that lets you adjust
the fan width of the spray for
added precision.

And because it's pow-
ered by a piston pump, there's
no buﬁ/q,r air compressor.

Applies Virtually
All Kinds of Paint.

The Wagner Power Twin
will spray oil-based paints
and even heavy latex paints.

You can also apply stains,
varnishes and lacquers. Or
almost any other liquid. in-
cluding sprayable pesticides.

Helpful Accessories.

A variety of accessories
can help make painting with
a Wagner Power Roller’
even more
convenient

-----

16é paarueat this house:exclucing tim, 1t SRS
10 eminutes with dhe Wegner Power Towin. It rook
us (5 hors, 327 mines with a bnsh

) 4

and efficient.
For E‘fiming the ceiling or
ohi

for reaching the top of a wall,
you can avoid using a ladder
by adding an eighteen inch
extension to the roller

An optional spatter shield
will make the job all but
speckle free.

Power Twin roller cov-
ers are also available in four
different naps to give youevery-
thing from a very fine finishon
plaster. drywall and woodwork
—to a more heavily textured
finish on stucco, rough plaster
and cinder blocks.




® .
[T A0 Just \“|
Itk s 57

We painited this bedroom exclucdi
30 mirwtes wath the Fower Tain
minutes (and 81 dunks into the paint tray! with o

oorwvenimonal rodler

With I'.J'u Ferwer Tovn, this Fm_.fr swarg fook us
2 mirates o paint. With o brush, it rook
e

For working outside, 12
and 24 inch spray tip exten-
sions will let you paint over-
hangs without having to
Lllﬂ“l?'! on scaffolding or up
a ladder

| i'l.t_ re’s also a 29 foot
hose extension that im'rmscs
he tot

0 VOU can k:l'ﬁlh’ re r":L_h
the top of even a large
two story house.

The Right Tool

for Painting,
Inside or QOutside.
When vou con-
sider your

next painting project, whether
it's the mwi‘dhy room or the
old shed out back. consider
the incredible Wagner Power
Twin.

It's the kind of blue chip
investment that'll pay for it-
self over and over again in
tme savl ngs, €ase and pro-
fessional-looking results.

43

‘PO Box 9925

Maple Plain, MN

55393 ...]_n“
"How to..” brochures =

to help me learn more about painting

with a Wagner® Power Twin™ and
Wagner® Power Painter® airless
paint sprayers.

MName
Address AT a

Gy

State Zip

i
WAGNER

The Right Tool for Painting”
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Mini-cabin in a kit

Real Log Homes offers easy-to-build precut log
cutbuildings in kit form. Shown here is the lean-
to model, which is available in four sizes: 10x10
fi. ($2.400). 10x12 h. ($2.500), 10%14 f
($2.700) and 1016 f. ($2.800)

The lean-to provides an attractive alternative
for storing garden tools, lawn equipment and
outdoor fumiture. 11 can also be used as an
animal shelter.

The kits include precut logs, 10-in. spikes,
locksplines, PVC foam, rafters and three sets of
blueprints. Included in the price are four hours of
technical assistance from a Heal Log Homes
representative. For details, contact Real Log
Homes, National Information Center, Box 202,

HOME & SHOP

Hartland, Vi 05048,

Digital door opener

Stanley has intro
duced a digital key
less entry system

(548.40) for garago

doors  that haw
automatic openers,
You can opan the
door by pushing a

four-digit code. He-
peat the code to
close the door. To stop a moving door,
press the last digit of the code a second
tme. The system works with all Stan-
ley U-Install openers and many other
makes. Contact Stanley  Automatic
Openers, Marketing Dept.. 5740 East
Mevada, Detroit, Mich, 48234

32

The Time-A-Matic Model 136 oscillat-
ing sprinkler ($29.99) has a 48-position
timer that shuts off the sprinkler auto-
matically after delivering up to 1.600
gallons of water. A spray area control-
dial covers over 3,600 sq. fi. (52%x70
ft.). Contact Melnor Industries Inc., 1
Carol PL, Moonachie, N.J. OF074,

Extra-long cord reel
Black & Decker's outdoor cord reels
provide an easy way for you to store

and use long extension cords. The
Model B4-012 ($35) is equipped with
100 fi. of 16-gauge, three-wire outdoor
cord. The Model 84-011 ($15) comes
without a cord for anyone who already
owns one. For more information, con-
tact Black & Decker, 500 Hanover Pike,
Hampstead, Md. 21074

Computerized timer

The Sears RainMatic electronic water
tmer provides the exact amount of
water for your lawn, garden. pool or
livestock, The timer can be pro-
grammed to turm water on and offup to
gight times a day or on prescheduled
days. It runs on four D-size batteries
and a sensor tums off the timer when
thie batteries are low. A built-in locking
device will discourage thieves. The tim-
ar is available at the larger Sears stores
and by mail order through the Sears
catalog for about $60. For details. con-
tact Sears, Roebuck and Co,, Dept. 703,
Sears Tower. Chicago, [l 60684, M
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Enjoy Today’s
Camel Lights
and Filters.

-~ - o

Warning: The Surgeon General Has Determined _
That Cigarette Smoking |s Dangerous to Your Health. -
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DANIEL CHARLES ROSS

DETROIT

LISTENING POST

This night-fighter black Dodge Daytona
Z derivative is in the final approval
stages at Highland Park. Though origi-
nally sugoested as a late "B4 special
addition, it won't be ready until '86 at
the earliest. According to one Chrysler
insider, "We're about 80 percent cer-
tain we're going to build "

Mote the radical Porsche 044-like
fender flares and ground-effects side

racer version of the D Daytona Z
features flared fenders, side exhaust and a
2.2 turbo engine with up to 175 hp. Four-
wheel drive Is also possibie.

Dodge’s Porsche Kkiller

skirts. The small photo shows the ex-
haust exiting just before the rear wheel
Surprisingly, the bodywork is all met-
al—no fiberglass—done in a specialty
shop in California

This car began life as a show car on
the auto-show circuit. After appearing
in two exhibitions, some Chrysler brass
said, "Hey! We might be building this
thing'™ and hauled it back home under

wraps. Forward thinkers prevailed, and
it went back out to gauge public opinion
at the Chicago Auto Show.

The wheel well flares aren't just for
decoration. They permit more wheel
offset. bigger disc brakes and radical,
low-profile tires. The engine choice
isn't etched in stone yet, but you know
it will carry a variation of Chrysler's
2.2-liter from-drive package.

Under development at the Chrysler/
Shelby Performance Center is an inter-
cooled turbo, port-fuel-injected 2.2-liter
Four with 16 valves. Chrysler sources
suggest that this engine can put an
estimated 175 hp and teeth-jarring
worgue to the tires through a five-speed
transaxle.

Owverheard but unconfirmed for this
Porsche destroyer: four-wheel drive. It
might be necessary to get all that
power to the ground. Chrysler/Shelby
has already worked on two 4wd con-
versions, a Dodge BOOES and a Chrys-
ler Laser, as feasibility studies for the
bosses in Detroit, so this isn't just pie-
in-the-sky speculation. At 175 hp. the
Wide Body Daytona. (as it's known in
Detroit) will be right up there at the
limits of what a front-drive chassis can
be expected 1o handle.

Weekend Golf?

This year, Volkswagen of America is
intreducing its Golf, a smoothly recon
toured version of the Rabbit that was
introduced in Europe last year. With
recent VW sales not setting the world
afire. the Pennsylvania-made Golf is
the car VWoA hopes will generate
SOIMe excilement.

Enthusiasts will have to wait until
1986 for the wildest GTI yetr—a 16-
valve, 1.9-liter road hugger with a sus-
pension tuned 1o keep its undisclosed
power on the pavement. Fat. low profile
tires and digital instruments will com-
plement the performance image—but
will we get a brand new song? Kleiner
GTI the wildly successful VW televi-
sion commercial. continues to sell Rab-
bit GTIs as this is written.

CAFE, anyone?

In a bid to blunt government ire over
General Motors' corporate average fuel
economy figures, the General will hold
over production of three high-mileage
1984 models until as late as November

36

| By continuing to produce "84 J-bodys

[Chewy Cavalier, Pontiac 2000, Cadillac
Cimarron. Buick Skylark, Olds Firenza),
the Pontiac Fiero and Chevy Chevetles
further into the 1984 calendar yvear, GM
will acguire an estimated 227,000 addi-
tional fuel-efficient cars it can use for
CAFE purposes

This bumps GM s CAFE 1o 25 mpg—
still under the 27 mpg mandated for
‘84, but GM had planned to make up
the remaining shortfall with credits it
eamed in past years when s CAFE
exceeded required levels. GM's other
option would have been to close some
assembly plants to avoid adding more
big cars 10 the CAFE equation

Buick sports car firmed

In the 1986-'87 model year, Buick will
finally have the two-seat luxury sports
car it's been seeking corporate approv-
al for. The car, the GM33, is a derivative
of the GM30 front-drive Riviera re-
placement. It's powered by a 3.8-liter
VB with port-fuel injection, coupled to a

German-built Getrag five-speed. On-

board compuers will feed data to a
touch-sensitive  videa monitor,  elec-
tronically controlling climate, stereo op-
tions and other functions,

T-van! T-van!

Chrysler brass have been basking in
the warm glow of positive publicity
from New York, where a $15,500 taxi-
cab version of the Dodge Caravan was
recently unveiled. It wowed ‘em in the
Big Apple, where the roomy old Check-
ers are fading fast and all the new cabs
have tiny back seats that are difficult 1o
squirm in and out of.

Conversions are being done by Air
Surrey Inc. of Brecksville, Ohio, which
expects to deliver 30 to 40 a month o
one of New York's biggest 1axi fleets.
Air Surrey raises the roof and adds a
hinged rear door to each side of the van
to permit curbside entry on the city's
many one-way streets.

Privately, Chrysler engineers are
worried about the long-range effects of
slicing up the T-van's unibody and then

(Pleggse tum to page 38)
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Is everyone else asking
toomuch? |
Or are we asking too little?

At Subaru, we truly believe in giv-
ing you the maost car for the least
amount of money.

The Subaru version of more car.

Some automakers talk about leg
and shoulder room. Some talk
about rack and pinion steering or
front wheel drive. Others talk
about durability and reliability.

Yet all that and more can be had
in a Subaru Hatchback for a mere
$4,989."

And that's just the beginning.

We've proven that advanced
cars don't have to be expensive
cars.

Standard on every Subaru is front
wheel drive for improved road
holding. And only Subaru has a

TD Hatchback, Deidor

ST HWY 1984 EPA e

full line of vehicles that can go
from front to “On Demand™ ™ Four
Wheel Drive. We also offer Turbo-
Traction™ — a combination of fuel
injected turbo charging, “On
Demand"” Four Wheel Drive and
automatic transmission. Both are
innovations we pioneered.

At Subaru, being a pioneer in
technology means we've discov-
ered new ways to give you more
for your money.

You save a lot when you buy
a Subaru. And a lot more
when you drive it.

Every Subaru — (Our practical
Hatchback, family size Wagon,
sporty Two Door Hardtop, open

back Brat, even our luxury Four
Door Sedan) is designed to meet
the demands of the economy as
well as it meets the demands of
the road. The engineering that
goes into a Subaru, and the high
mileage®* you get out of one, make
it inexpensive to own. And drive.

What's more, many dealers also
offer Subaru Added Security. It's
the only extended service con-

tract backed directly by Subaru.

So think about it. Is Subaru offer-
ing too much for the money? Or is
everyone else offering too little?

SUBARLU.
Inexpensive. And
built to stay that way.
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(Continued froem page 36)

pounding over the Apple’s infamous
potholes for several hundred thousand
miles. Will it result in a split-T forma-
tion. leading perhaps to Apple tum-
overs?

Chrysler mini pickup

During a recent intelligence-gathering
operation, we came across a first edi-
tion mock-up of Chrysler's new N-body
baby pickup truck. A Chrysler engineer
told us that the truck will have a 5,000-

or perhaps even a 6,000-pound GVW
rating.

The prototype is significantly longer
and wider than either the Chevy 5-10
or Ford Ranger. It has a newly built
small pickup bed and chassis, with a
Chevy 5-10 cab lengthened by about 2
inches and grafted onto the front for
development work, The bow-tie logo on
the grille was carefully shaved off
however. Under the Chevy hood is a
normally aspirated Chrysler 2.2-liter
Four. Transmissions will include auto-
matic and five-speed manual versions.
It's still too early for the engine guys to
have given thought to a turbocharged

THE ORIGINAL.
COPIED

BUT
UNMATCHED.

We imvented this style of plier. Improved it with patented can't-ship adjustment,
Improved it agoinwith our potented stress resisting longe. And still again with our

néw PERMALOCK fastener. All of which is why to
other name can't match CHAMNELLOCK. Be sure

ve and groove by any
name is on fhe pliers you

biry. Send for free cotalog. Channellock, Inc., Meadwille, Pa, 16335

Promalocs

sport truck model, and Chrysler senti-
ment seems to be running lukewanmn
over rumored development of a home-
built Six

Until the Highland Park Six can be
developed, Chrysler de Mexico will be
the sole supplier of slant-Sixes and V8s
for Chrysler products in the immediate
future. They will be used in Fifth Ave-
nues and light trucks.

GM’'s better idea

In an attempt to encourage seat belt
use, GM will supply every new car and
light truck buyer with a one-year insur-
ance policy that will pay $10,000 to the
estate of any occupant who suffers fatal
accident injuries. but only if he or she
was wearing safety belts at the time of
the accident.

This is a more positive approach than
the common practice in England of
reducing court settlements to unbelted
victims because of their own contribu-
tary negligence.

Ear to the ground

Sunbelt testing: Chrysler Corp. has
begun construction of a new desert
proving ground in Wittman, Ariz. The
3.800-acre testing facility will cost $12
million and add to the test capacity of
Chrysler's Chelsea, Mich.. operation,

Protecton perk: GM will extend the
warranty period for 1985 fwwd C-cars to
four years/S0.000 miles for Cadillac
and three years/36,000 miles for Buick
and Olds. Diesel-powered Cs continue
to carry the company's routine three-
vear/50.000-mile engine warranty

Car costs down: Hertz Corp. says the
cost of owning and operating a new
compact car in the U.5. went down 1.4
cents per mile in 1883, the first such
decline since 1971 and the second in
history. The cost 1s now down to 46.53
cents a mile.

Golden Oldses: Cars & Concepts, the
Brighton. Mich.. customizer., and its
subsidiary, Hurst Performance, will
sponsor a Hurst/Olds Car Club for col-
lectors and owners of the many edi-
tions of the venerable street performer.
For info, contact Cars & Concepts at
(313) 228-1400.

Limo phase-out: Cadillac will quit the
factory-built  limousine  business in
1985, and wrn the chore gver to Cin-
cinnati's Hess & Eisenhardt H&E will
establish a Detroit plant 1o build limos
fram fwd C-hody Sedan de Villes and
Fleetwoods.

Last X-it: A Mazda 626 lookalike is
what the 1887 Chevy Citation IT will
look like. Its code name will be
switched from the notorious X-car o
the L-car. Reports indicate it'll be
smaller. lighter and more fuel-efficient
and powered by a 2-liter Four. ™
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INTRODUCING A HONDA

YOU DRIVE ON THE GRASS.

You know all about Hondas
you drive on the street—
cars and motorcycles with a
long-standing reputation for

engine superiority

Well, now you can drive a
Honda on the grass, too. Its a
lawn tractor The newest entry
mn our Lawn and Garden line

And its all Honda, de-
signed and built from the
grass, up

Its easy to drive. Just move
the shift lever to any of the
hive forward gears and the
clutch engages automatically

[t starts with the tum of
a key

Its got Roto-Stop!™ the
blade brake system that stops
the blade within seconds
while the engine continues
to run.

It's got a 10HP engine
that's built rugged and built
to last. With a cast iron cylin-
der sleeve. A ball bearing-
supported crankshaft. A
chrome top piston ring. And
an electronic ignition.

But don't think for a minute
that Hondas expertise stops
with engines. For years our
walk-behind mowers have

of the Honda you drive on
the grass,

been widely acclaimed as
the “world’s most advanced
rotary mowers.

The Honda lawn tractor
can be equipped with attach-
ments like a snow thrower,

a front blade or a utility cart
for hauling

To get behind the wheel

ITS A
HONDA

call your nearest Honda

Power Equipment dealer He's
listed in the Yellow Pages.

For aptimum padormance and salety ww recommend that you read the owner's manual before cpemating your Honds power product. £ 1584 Amencan Honda Maoter Co, Ins



RAY HILL

ALL
OUTDOORS

Bump-R-Ride inflatables are so tough, you can even tow them behind a speedin
powerboat. The heavy-duty grip straps will allow you to ride seated or standing up.

and

Super tube for water sports

waterways all over the country. Thou
sands of outdoor-loving people have

made the pleasant discovery that tub

The old mner tube may now b
AULoHTIO R

very much alive and well on lakes and

EROM

bt i’ s snll

tires

trou Qur

[ Tale] dowwn nvers, o evVen f|'i|.l‘.!:!2'| on -a

pond, can be a lot of un

Mow there's a tube designed espe
cially for water spors. The Bump-ii-
Ride consists of a heavy-duty rabber

tube with a rugged fabric cover that
includes a sturdy bottom panel, There's
also a built-in tow provided o
towig behind a powerboat

The Bump-R-Hide lets anyone-
even pets—aget in on the thnlls ol

water skiing., as well as river
tubing, surf tubing or just plain
floating

The bottom secton of the tube

lets vou sit or stand. and provides

protection while yvou're floating down
rock rivers or even sliding down snow-

covered hills

Bump-RB-Ride is also ideal for com
mercial applications and, in Bot many

boat rental and resort locations offer
Bump-R-Ride to their gu

The Bump-R-Ride is offered for §100
avatlable in thret
yvellow or blue. Also new on the marke!
four-man version. which is

Both of the models

mLs

1% IIE'I':||"1 reecl,
is a larger

called Quadra-Ride

| are manufactured by Water Wonders ot

Orlanda. Fla

The hang of gliding
Hang ghding mav be as close as man
will come to soaring like a bird. but the

natural fhye hold the edge in air
borne—and landing—safety.  Crystal
Air Sports in Chattanooga, Tenn., is

trving to close the safe

Mother Earth. A minicourse—mnsirue-
ton and two tethered flights—costs
£20. while thrill seskers can fly the
simulator for 310, For more informa-

tiom, you can contact Crystal Alr Sports
at (615) 825-2985

tv gap by training fedg
lirug
and sharpening skills of
thin-air velerans

|", uses d |.|["'|i||,||' ST
lator—a  hang glider
suspended from a 750-
oot cable between two
hills. During a 25-sec-

hand-ghder pilots

It looks, acts, smells
and tastes like real fish.

It doesn't take much to hook most

people ona meal of fresh caught fsh

and the same goes lor the fish. A new | ond nde you never get
lure, Chum'n Minnow, tempts its prey | more than 60 leet above
with the smell and taste of live fish. Thi the ground Forward
| SECTEL 15 8 oo L|||‘."--'I'C materia ‘-!,:u'-i-l1 I5 :'1I':I!j-CJiI L]
called Flavorol rom fish extract and | make the glider's airfoil
stabilizers, Its fishy scent will not wash | work 5o you get the feel
or wear off. In three sizes and three | of controls under actual
colors, the lures are by Hass Buster | fiving conditions.  You
Fures, They're in Bishing and bait shops | can chimb or dive up 10
for about 51,560, Or write Johnson Fish ning feet without the
| Ing Inc.. 1531 Madison Ave.. Box 3129, | worry of making your
| Mankato, b BE001-54498 pwn personal crater in
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— STatistical
—_ Operations
Processor

ESCORT finds radar

before radar finds you

\I:)u may have been a passenger in a car
equipped with a radar detector. Unless the
detector was an ESCORT, you probably
came away unimpressed

A Good Idea, But...

The fact is, most radar detectors create
more problems than they solve. They buzz
and beep for no reason. And when they do
pick up radar youre close enough to see
the patrol car. But not all detectors are created
equal.

Does it work?

Listen to the experts. When Car and
Driver magazine first tested ESCORT, they
said "You will be pleasad to know that the
radar detector concept has finally lived up to
its promise...once you try the ESCORT, all
the rest seem a bil primitive.” Their most
recent tast adds “All things consideraed, the
ESCORT is the best piece of electronic pro-
teclion on the markel.

Red Alert

Other detectors simply sound an alarm.
You have to go on full slert, because you
don't have enough information. How close is
the radar? Just over the hill, or a mile away?
Is it ahead or behind? X band or the insidious
K band?

And how is it being used? “Instant-On”
from a stationary trap? A moving radar unit
approaching rapidly from ahead? You have
no way of knowing.

Advantage ESCORT

Upon radar contact, ESCORT's alert lamp
responds and the analog meter shows radar
signal strength. At the same time, you will
hear an audio warming —pulsing slowhy when
the radar is weak, quicker as it strengthens,
then constant as you approach the radar unit

ESCORT even uses a separate waming
tone for each radar band. “Beep” for X band,
a mare urgent “brap” for K band because you
have less time to act.

Quite simply, ESCORT tells you every-
thing you need to know about radar
encounters.

Informed Source

Another problem with most detectors is
false alarms. They sound off so often you're
never sure if it's radar or something else.
Most frequently they're set off by "polluting”
radar detectors, cheap imports so carelessly
designed they actually fransmit on radar fre-
quencies. These “polluters” can set off an
ordinary detector up to a mile away.

But not ESCORT. Our special ST/0/P™
[STatistical Operations Processor) circuitry
recognizes and rejects these spurious signals,
With ST/O/P. ESCORT does not report on
fellow travelers.
Only on radar

Usar Friendly

And when the warning does come, it's in
a friendly voice. The audible warning is the
same frequency used for Morse code (1024
Hz). And a fully adjustable volume control lets
you set the level —ESCORT cancut through a
Ferrari's interior noise, or leave a resting
passenger undisturbed. Even the alert lamp
i5 carefully thought out. it's bright encugh to
be seen in direct sunlight, but is automatically
dimmed during nighttime operation

A quick glance at the red LED assures
you that ESCORT is on, and a City/Highway
switch optimizes performance to either con-
dition. All of this packaged in a low-profile
aluminum case only 1% inches high and 5%
inches wide 50 vou can have it. but not flaunt it.

The Botlom Line

It's easy to try ESCORT at no risk. Just
dial our toll-free number; were only a parcel
delivery away. Take the first 30 days as a test
If you're not absolutely satisfied, we'll refund
your purchase and pay return postage. We
also back ESCORT with a full one-year limited
warranty on parts and labor.

Lat ESCORT find radar for you.

Order Today

By Phone: Call us loll free. A member of
our sales stafl will be glad to answer any
questions and take your order. (Please have
your Visa or MasterCard at hand when you call),

CALL TOLL FREE. . . . B00-543-1608
IN OHIO CALL... . ... B00-582-2696

By Maii: We'll need to know your name, and
street address, daytime phone number, and how
many ESCOATs you want. Please enclose a
check, money order, of the card number and
gapiration date from your Visa or MasterGard.

.......

ESCORT................. $245.00
Ohio residents add $13.48 sales tax.

Speedy Delivery
If you order with a bank check, mongy ordes,
credit card, or wire transler, your order is proc-
essed for shipment immediately, Personal or
company checks require an additional 18 days.

ESCORT

Il}h:-rr U
RADAR WARNING RECEIVER

Cincinnati Microwave
Department 100-768
One Microwave Plaza
Cincinnati, Ohio 45296-0100

Tune in Talkhack with Jerry Gaban Armenca 5 taw waakly saiolibe call-in comedy faik show Sunday evanings on pubhc radio stations. Check local Estings




FIRESTONE LIGHT TRUCK
RRARDIALS JUST ROLLED
OVER 13,000 BRUTAL
MILES FROM RFRICA TO
THE ARLCTIC TO PROVE
THEIR TOUGHNESS 10 YOU.
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DENNIS ESKOW

SCIENCE

WORLDWIDE

Junior high school students will soon be
playing a “'video game” that teaches
science, The AtariLlab, designed by
Atari and a team from Dickinson Col-

Science as a video game

PHIOTOS BY STEVE ESRDANV

AtariLab screen shows the temperature in Fahrenheit and Celsius for lts experiments.

lege in Pennsylvania, is a keypad and
software tape designed for the Atari
computer. By next yvear it will be avail-
able for Apple and Commodore users

Hand-held thermistor records temperatures.

Plug the keypad info your system
and insert the software—your screen
lights up with the graphic of a ther-
mometer. A thermistor (temperature
sensor) attached w the keypad takes
readingz of temperature changes in
any experimental sample—the air, a
flask of water, a sample of skin tissue or
what have you. Temperature changes
show on the screen in-Fahrenheit and
Celsius. The readings first appear as a
thermometer, and then as.a bar graph.
We tried the set and it was fun 1o use.

New York City has received the first
50 Atarilabs for its junior high schools.
Atari says labs that measure light and
mmsiure changes will be next on the
agenda.

Spotting the sun

Solar Max. the satellite repaired by a
Space Shuttle crew in orbit in April. has
sent back some of the most dramatic
and important photos ever taken of the
sun's surface. Lockheed scientists have
assembled a composite of three X-ray
solar photos taken by Solar Max. They
show two solar prominences (massive
streams of electrons). One, a quiet
prominence, is a hydrogen explosion
that is receding. The other, an active
prominence 15 a new explosion just
beginning, The blasts take days to
explode and recede. Meanwhile, Saolar
Max continues to photograph our sun

Cold Antarctic facts

Did many of Earth's life forms originate
in the Antarctic region? They may
have. Purdue University geologist Wil-
liam Zinsmeister has found fossils of
small plants and animals dating back
about 40 million years. The small fish

44

and primitive plants he and other team
members found last year represented
living species still found in tropical

regions. Until now, however. these
plants and fish had no fossil record
Zinsmeister will resume his Antarctic
research early next year

Lasers against blemishes
Argon lasers have been used in minor
surgery for several years. Now doctors
at the Albert Einstein College of Medi-
cine in New York have begun using
more powerful and precise carbon di-
oxide lasers to remove blemishes and
tatoos from human skin, The new tech-
nique is expected to make heretofore
impossible skin operations cormmon-
place in the next few years.

Red Cloud’s Folk

Rarely do we get to read in detail the
story of American Indians and the way
they migrated. Now a new paperback
from the University of Oklahoma Press,
Red Cloud's Folk ($12.95), uses find-
ings from archaeological digs to piece
together the Oglala Sioux migration
across the Mississippi Valley to the
Dakotas

It's excellent history and good sci-
ence rolled into one ™
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& you leave the pavement and
swing onto the dirt road that
leads to your favorite campsite beside
the river, you feel a little apprehensive
because of the recent heavy rains. The
road might be impassable for normal
vehicles. But not for your PM Forest
Ranger. You shift into four-wheel drive
and confidently maneuver around, over
and through some of the roughest,
slipperiest terrain  around. All the
while, you feal confident and safe.
Finally, you're at the campsite. As
always, it's beautiful. The river gurgles
by, the air is clear and crisp. You can
almost hear the trout beckoning.
Setting up camp is a snap thanks to
the well-organized and completely
equipped storage units in the back of
your Ranger. And you know you'll be
comfortable and dry tonight no matter
what the weather because you're going
to bunk in the Ranger. And tomorrow’s
trip back home will be just as thrilling
and as much fun as getting here.
Sound like a dream? Have you
dreamed about owning a pickup
equipped like our PM Forest Ranger? It
does have lots of features that make a
trip to the outback more pleasurable

48

You could be the proud
owner of our customized
Ford Ranger pickup if
you're our contest winner.

and memorable. In fact, our editors
have built the Forest Ranger to be the
ideal vehicle for the outdoorsman.

Well, now your dream can come true,
if you're the winner of our Win A Forest
Ranger contest. All you have to do to
win is tell us what you think our next
project vehicle should be and how we
should build it. If our judges select your
idea, you will be the proud owner of the
PM Forest Hanger, the neatest pickup
truck ever for the outdoor enthusiast.

As an added bonus, if you live outside
the New York area, we'll fly you to New
York and you'll be our guest at a luxury
hotel for the night. After breakfast the
next day. you'll come to the Popular
Mechanics offices, meet our editors,
and take possession of your Forest
Hanger Ford pickup. The winner's
name and photo will also appear in the
Decemnber 1984 issue of Fopular AMe-
chanics.

In case you missed our March 1884
story on the Forest Ranger (page 98),
the vehicle is our editors’ idea of what
the ideal outdoorsman's pickup truck
should be. It's based on a 1983 Ford
Ranger 4<4 pickup with such factory
options as XLT imterior, four-speed
manual transmission, power steering,
power brakes, air conditioning, rear
step bumper, sliding rear window, vent
windows, tilt wheel, AM-FM/cassette
stereo radio, exterior protection group,
convenience group, interior lighting
group, 13-gal. auxiliary gas tank, heavy
duty alternator, heavy duty battery and
camper package with 1,800-pound pay-
load capacity.

If that wasn't enough, we added a
few little items ourselves—Ilike a
ground-clearance kit to the suspansion,
Monroe off-road shock absorbers,
American Racing 15* 8 chrome wheels
with McGard locking lug nuts, B.F.
Goodrich P235/70R15 All-Terrain Ra-
dial T/A tires, Warn ME000 electric
winch, Warn driving and fog lights,
Satumn translucent sun visor, Cobra CB
radio, Mag-Lite super duty flashlight,
Range 1 5teel rollbar, Glasstite camper

(Flease turmn to page 57)
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Storage system for cans
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This stalr-step approach to storing cans
makes It easy to see the entire selection of
canned goods In a kitchen cabinet.

To make this stair-step storage system
for canned goods, cut risers and plat-
forms out of 'fs- or 'fs-in. plywood to a
length suitable for your cabinets. Cut
one middle and two end support sec-
tions. Assemble the pieces with white
glue and Ys-in. brads.—Fred Haitz

Vise handle brake

Short coil of
screen-door
spring and two
washers act

To hold a bench vise handle in place as
the vise screw is tumed, | made a brake
of two steel washers and a coil of
screen-door spring. Drill a small haole in
each washer for the spring ends. If
needed, ream the washers slightly so
they fit somewhat loosely around the
handle. Cut the spring to size so it
exerts slight tension on the washers
when it straddles the vise-screw

head —Walter E. Burion
e E—|
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“Fresh gut of the Marnes | bought a tarm, Unfortunately, i
wouldn't support @ wife and three growing boys. Mext |
managed a food stora. But | got tired af having somebody
always tetling me to do this and do that. | wanted to be my
own bass

“Ep | answered 3 Von Schrader message like this one,
which opened the door to new coportunity for me. it was just
what | was looking for. No big svestment. No icensing or
franchise fee. No waiting. no traning needed. Whal really
#ppealed to me is that you pay no dues, leas or
royallies—evary single penn U B3 yours 1o keep!

“1 siarted oul pari-time. Jobs started 1o snowball and
fmmr 500N | had as much busingss as | could handle. Before

lang | went full teme.
“MWow | make more in one day than | used lo make in a week.
| made $43 per houwr on one job recently . have made £1.600

in @ week. Now | have the time and the monéy 1o go hunting

. than | used to make
in a week.

| | started my own business part-time as a
Von Schrader Associate . .
help and success beyond my dreams.
How it really happened, by William Turnbow

. got step-by-step

cleaning, with the only foam maching llul cleans and
VBCUBMS carpets in one pass. Upholstery cleaning. that
guickly results in brighi. sparkling chean upholstery without
harmbul overwetting. And wall cleaning, almost 5times faster
than bucket-and-sponge, with litthe ethorl, no 5.1realcin'u1
Our eaty-1o-follow instructions tell you step-by-step how
to operate your equipment. Absolutely no expenence or
special training is necessary Jur proven sales and senacing
methods are backed by over 50 years of expenence. You get
il the know-how you nead to become a home furnishings
maintenance expert
Send coupon loday for FREE booklet
Send in the coupon below, NOW. Gef all the facts No
obligation. No satesman will call

MAIL TODAY FOR FREE BOOKLET!
1 VON SCHRADER COMPANY 1075

a.l"ld !Isn‘lﬂlﬂ all | want HECE‘I'I":" we moved o a THEW, lﬂ.lqtl' [ ] 1600 Jusction Avenue l"m‘ 53403 ]
house.” 1w : I I

How wauld you lila fo garn beg monay, starling out spare 1 rmew_Eﬂmmw:“ B e mm,m:,“;?;":,wmm :
time, like William Turnbow? Be your own boss? Become 1 present job Mo satesman wil -;;."IJ"Ir ’ﬁi’m{ FRINT) i
financially independent? You can start in business for : Karia i
yourself usunq your home as a base. Everything you needon | I
a job fits fwsr N yOUr Car | Address i

As @ Von Schrader Associate you can have threg Srate Tip I
money-making businesses in one, if you want! Carpet :-“ expedite call foll-ree 1-800-558-2484, Ask for oparaler 1“‘:

When you build the rugged Popular Me-
chanics air compressor, you'll get one of the
most versatile shop tools around. It's a
tough workhorse that can tackle jobs you
never dreamed of doing before — riveting,
sandblasting, spray painting, inflating and
countless other projects. And, unlike ordi-
nary compressors, the PM air compressor
can evacuate your car's air conditioning
system. But best of all, it's affordable. With
plans from the Popular Mechanics Plans
Library, you can build the PM air compres-
sor yourself and save up to $200.

Popular Mechanics is o publication of Heamt Mogorines,

Send today for your Popular Mechanics Air
Compressor plans, and add a new dimension
to your workshop. Only $5.95 (add 75¢ for
first-class mailing).

_§F 0 & 0 0 0 °F 0 §F B |
Send check or money order to: i
Air Compressor, Popular Mechanics Plans Library,

Box 1014, Radio City Station, New York, NY 10101,
{Make chacks payable 1o Popular Machanics

Please send me sefts of Popular Mechanics air

compressor plans at $5.95 each {add 75¢ each for first-class
mailing). | enclose my check or money order for

TomE

Address

Ciny Saate Tip
Phease aliow Four B0 ik weeks for defivery,

8 0 4 3 8 0 B 0 § § |
a Division of THE HEARST CORPORATION
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P ELECTRONICS

MONITOR

' PM's electronics Hall of Fame

In 1852, when Popular Mechanics cele-
brated its 50th anniversary, we cast a
plaque n bronze to celebrate the
| achievermnents of the country's great
inventors. In the field of electricity and
electronics, Thomas Alva Edison and
| Alexander Graham Bell are mentioned.

i and the list on the Hall of Fame plague
goes on to include other great namaes,

| such as Lee delForest and Charles Stein-

1 metz. One name that may not be easily
recognized is Nicola Tesla.

This month is the anniversary of
Tesla's birth in 1856 in a small town in
the old Austre-Hungarian empire. His
leapfrogging  intuition and  curiosity
gave us alternating current. induction
motors, multiphase power transmis-
sion and motors, our worldwide electric
power grid, neon and fluorescent light.
and radio remote control.

He also, in 1892, laid the ground
rules for work on antennas and
grounds, “sympathetically” tuned re-
ceivers and transmitters, and other as-
pects of radio, though someone else

! (Marconi} gol the patents for work not

. demonstrated until five years later,

{  After jobs in Budapest (where he
invented the telephone repeater and
amplifier circuit) and Paris (Continental
Edison}, he left Europe for America and
became a naturalized citizen in 1889,
At the height of World War 1. in 1917,
he lectured on the principles which
became pulse radar, for the detection of
enemy wvessels and planes. He was
laughed at, and serious development of
radar waited uniil a panic development
program in 1939 and 1940,

Nicola Tesla never enjoyed the finan-

cial fruits of the majority of his discover-
ies. He sold some of the allernating
currents patents to George Westing-
house, who made millions with them.

Tesla’s a.c. lighting system and
many a multiphase motor illuminated
and powered the Columbian Exhibition
of Chicago in 1883, His VTOL airplane
design was the direct ancestor of the
1950s Convair Pogo and the hard-work-
ing Harrier jet of the Falklands war, but
no one listened in 1921.

In 1914, after costly htigation, the
U.5. Supreme Court dered Tesla’s suit
1o invalidate Marconi's radio patents an
the basis of Tesla's own work during
the five years previous to Marconi's
1897 public demonstrations. In 1943,
the year Tesla died. the Supreme Court
reversed the earlier decision. but the
recognition was 100 little, oo late,

Howewver. Tesla’s name is honored: It
i= used as the international standard
unit of measurement for magnetic flux
density, a permanent memorial (o his
work with current fields,

Looking at the plagque recently, we
wondered: "What names might we add
today?’ We thought of several. and
we'll mention their accomplishments in
this column from time to time. The
person we'll start with is someone
you've probably never heard of.

Alan Dower Blumlein was only 38
when he died in 1842, when his Halifax
bomber carrying an experimental radar
team crashed. Since much of his most
impressive work was shrouded by the
Official Secrets Act then in force in
Britain. and since his employer, EML, is
close-mouthed about even its early

Hall of Fame
during PM's 50 years: 1902 to 1952.

L& honors achlevements

technical work, Blumlein's pioneering
will remain largely unpublished.
He worked on the world's first all-

electronic television system (regular |

broadcasts started in 1936 and used a
405-line system), developed high-per-
formance phonograph equipment and a
stereo single-groove disc, and naviga-
tional and airborne radar. We in Ameri-
ca had to wait until 1848 1o see regular
TV, 1958 for stereo records. and the
1970s for the highly acclaimed moving
coil phono cartridge—all Blumlein work
from the early ‘30s!

Recording engineers have linked his
name with a popular microphone tech-
nique. The Blumlein microphone array
involves two coincident directional mi-
crophones at 90° to each other. His
early death 42 years ago last month
robbed us of his genius. It also cost him
the recognition that, had he survived
the war, would undoubtedly have been

his. Without him, though, things today
! just wouldn't be the same. |

Stereo sound for your television

By the end of this year, the sound
coming from your television can go
from low-fi to hi-fi.

The Federal Communications Com-
mission has just approved a wide-range
steren TV broadcasting and decoding
format that will make this development
possible.

The electronics companies that de-
vised the format are Zenith and dbx.
The dbx firm is located near Boston and
regularly gives the electronics industry
in the United States sornething to crow
about.

The sterec television sound system
will allow full. rich stereo sound to
come from your TV with the use of an
adapter soon w be available, TV sta-
tions are already gearing up for trans-
mission of a stereo audio signal. It'll be
compatible with the monophonic signal
now transmitted, so don't worry about
your TV being antiquated.

Heart of the adapter
m that will give your TV
stereo sound is this IC
chip from dbx, shown
here actual size.

With a stereo adapter, however, or a
new TV wired for stereo receprton.
yvou'll get noise-free sterso from any
station or cable TV source broadcasting
in stereo.

The heart of the adapter, or the
circuit in new TWVs that will be manufac-
tured, is an integrated circuit that is
from dbx.

When the stereo adapters become
available, we expect them to be priced
at about 5150, You'll also nead a pair of
speakers, of course, but you probably
already hawve them as part of your
stereo sound systern.
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Easy-To-

install
Attic Fan

Put in this unit without
cutting a joist and spend
the hot days in comfort.

ow that summer is here, are you

beginning to have nightmares
about last summer? Was your home as
comfortable as it could have been? Did
the heat and humidity make your family
miserable? If go, an attic fan may solve
this summer’'s woes.

My family suffered last summer, so |
decided to install an attic fan. Looking
for one that didn't require cutting ceil-
ing joists, I chose the Sears’ Model
64077 30-in. fan, which is rated at
5,100 c.fm. (cubic feet per minute of
airflow), priced at $249.99, (Sears also
markets a 24-in., 3.600-c.fm. fan—
Model 64066—at $229.99.)

The job, not counting most of the
wiring, tock my father and me about
eight hours, but we have a house with a
number of idicsyncrasies. For instance,
the fan is designed to sit on joists placed
gither 16 or 24 in. on centers. Since the
joists above the hallway in our 43-year-
old home are approximately 18 in. on
centers, | had to narrow the space
between joists by nailing a length of
2%4 to one of them. In addition, the
screws that Sears provided to attach the
shutter cover to the fan are the proper
length only if the ceiling is made of
plasterboard; with thicker plaster ceil-
ing (like mine), you have to substitute
longer screws.

To begin the installation, find the
proper location for the fan. The best
spot is in the ceiling of a central hallway
near the bedrooms. However, the fan
also can be installed vertically in a wall
or attic gable.

Cut the template out of the cardboard
fan box. Center the template and drill a
hole through its center and into the
attic. Pass a length of wire or coat
hanger through the hole to locate and
mark the center of the hallway and
establish the general location of the
shutter. If your attic has floor covering,
you'll have to pull some of it up (careful-
ly. so you can re-lay it) in order to locate
the wira.

Draw a straight line perpendicular to
the joists and over the wire. Measure
the distance between the joists, locate
the center of the line you drew, drill
another hole and pass the wire back

POPULAR MECHANICS ® JLILY 1984

Fan extending into
the attic (above] is
surrounded by a
corrugated plastic
plenum sleeve liner.
Once you position
shutter on ceiling
Joists [far left), drill
pliot holes through
screw-hole locations
In joists. Then it will
be easy to drive in
screws and cover
holes In shutter with
plastic plugs. After
wiring outlet box,
attach control
switch and add
cover (left).

One of the first steps is to locate the

template and drill a hole through [ts center
into the attic. Pass a wire through the hole.

down through the hole from the attic,

Back in the hallway, center the tem-
plate on the wire in the second hole and,
following the outline of the template,
mark the cutting lines on the ceiling.
Held the shutter up to the cutting lines
to make sure that it covers what will be
the ceiling opening.

Cut the ceiling along the marked

Wire shows through In attic. indicating
center of the hallway. It also establishes
the general location of the shutter.

lines with a saw. To prevent debris
from falling into your eyes and mouth,
wear goggles and a mask. Remove all
leftover nails and bits of plaster or
plasterboard from the exposed joints.
Before you lift the fan through the
hole, slip four rubber cushioning and
noise« and vibration-reducing grom-



Big, Expensive

Tiller...

For a Small
Back Yard Garden?

ou wouldn't buy expensive road
equipment just to lay a blacktop
driveway ... or a big rig to drill a water
well. .. or a pick-up truck to haul ina
few loads of manure,

Sowhy buy a big, expensive tiller
for a back yard vegetable garden and
a few flower beds? Hire someone
once a year with a farm traclor or
a big Troy-Bilt tiller.

Then buy a Mantis Tiller/Cultivator
— the 20 Ib. wonder — to do all the
rest of your gardening for you!

Mantis starts with the flick of a wrist. ..
tills and weeds and cultivates a
practical 6”-9" wide (big tillers till

20" or more')...turnson a
dime...and runs all day
on a gallon of gas!

Mantis is wonderfully
light in weight and sasy to
aperafte. Our files are filled
with letters from lady
gardeners and older
folks talling us that
Mantis is the answer to
their prayers.

Discover themiracle
of Mantis . .. and make
gardening fun again!

Mantis Manufacturing Co.
1458 County Line Rd., Dept 457

Arcnia | " Mandmiioaco |

Huntingcion Valbay, P4, 19006 I|

O Please RUSH information on the Mantis
I Tiler/Cultivator and Earty Order Bonus.

I Mame
Address
| o
State

Zip
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After marking the outline of the template,
cut a hole with a saw. Wear goggles and a
mask to protect against falling debris.

ATTIC FAN
Continued from &1

mets into the pre-existing holes in the
fan frame. Now lift the fan up through
the ceiling hole (you'll need a helper for
this, of course) and center it in the
opening and on the joists. See that the
grommets rest on the joists.

The fan comes with a high-tempera-
ture limit switch and an on-off speed-
control switch. Make sure your wiring
conforms to local electrical codes. The
fan wiring comes ready to connect to
electrical cable. Attach the wire to the
cable and secure it to the joists to keep it
out of the way of the blades. Run the
wire to the limit switch.

From the limit switch, run the wire to
the on-off switch, which should be in a
convenient location. The control switch
requires a flush-mount, square-corner,
3-in.-deep metal outlet box, to be
placed bevween the wall studs. Cut the
hole, install wiring to the outlet box and
from there to a power source, such as a
nearby light switch, outlet or junction
box.

Since you'll be running the wire from
the limit switch in the attic through the
attic floor to the control switch below,
you may save time by enlarging the
hole in the attic floor.

Once the wiring is complete, attach
the control switch to the outlet box and
install the cover plate.

In the attic, cut along the appropriate
lines on the corrugated plastic plenum
sleeve liner, which prevents dust on the
attic floor from being drawn into the
fan. The liner has dotted lines to follow
based on 16- and 24-in. joists. 1 had to
improvise here, too. Secure the liner to
the fan housing, then attach the fan to
the joists with screws through the
grommets. Cut and re-lay your attic
flooring around the liner.

Back in the hallway, lay the shutter
flat on the floor. Push two brackets into
the sides of the shutter and attach
springs to them. Adjust spring tension
to allow the shutter to open and close
frealy.

Remove all leftover nalls and bits of plaster
or plasterboard from the exposed joists. The
edges of the hole should be smooth,

The construction of my house reqguired me
to narrow the width between joists by
nailing a piece of 2 =4 to one of them.

Mount the shutter to the joists in the
ceiling opening. Drill pilot holes into the
joists by having someaone hold the shut-
ter over the opening. Drill one side and
insert the screws sufficiently to hold up
the shutter, then do the other side.
Tighten the four screws. Make sure you
use screws of the right length for your
ceiling.

If the shutter louvers don't open and
close freely, and spring tension is not
equal on both brackets, the problermn may
be uneven tightening of the mounting
screws. In that case, loosen the screws
slightly until the louvers close properly.

You shouldn't install a fan without
adequate venting area. The air that the
fan draws out of the house must be
pushed out of the attic through vents.
Generally, you should provide 1 sq. ft.
of vent area for each 750 ¢.f.m. deliverad
by the fan. Thus, Sears recommends
that its 30-in. model be provided with at
least 6.8 sqg. ft. of open vent area.

Since my attic did not contain suffi-
cient venting area, I installed a Sears
automatic gable shutter (Model 42-
6426, $54.99), which contains a 6.3-
sq.-ft. venting area. Soffit vents and
roof louvers also can provide ventilation.

After following installation and wiring
steps carefully, read Sears’ suggestions
for proper fan use. Then you'll be confi-
dent that last summer's muggy memo-
ries will remain just that—memaories.

—Richard E. Grayson
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BY MORT SCHULTZ

oes quiomatic ransmission
maintenance pay? "Not usual-
ly,” say the automakers. "Absolute-
ly.” say transmission repair shops,
Since the early 1970s, carmakers
have dismissed regular A/T mainte-
nance as a waste of time and money
for cars that are driven under nor-
mal condilions. For example,
Chrysler and Ford contend that it
never has to be done. GM says todo
it once every 100,000 miles.
"Chur durability tests prove that
given the quality of present-day
transmission f{luids, maintenance

POPULAR MECHANICS & JLILY 1984

beyond what iz recommended in
GM maintenance schedules will not
prolong the life of a transmission,”
an official at GM Service Research
lold me.

Those who run transmission re-
pair shops don't agree. Jerry Low-
en, owner of the AAMCO transmis-
gsion facility in Bridgewcter, N.I..
contends that servicing every 20,000
miles helps extend (ransmission life
in several ways. First, you are able
o determine if a problem has deval-
aped thal could, if not treated, lead
to extensive damage. Second, as
fluid iz drained small particles that
can glip through the filter and enter
the heart of the transmission to has-

iy
v

Checking fluid level regularly and re-
lenishing when necessary is wital for
rmg automatic fransmission life.

len wear are also drained. Third,
same of the new compact transmis-
sion filters eventually clog and need
replacement. Finally, owners may
not be aware that the way they use
their cars is considered "severe” by
automakers. Scheduled mainte-
nance will provide the needed pro-
tection.

‘Severe’ versus ‘normal’

There is no disagreement that
high temperature brought about by
severe usage causes AT fluid to
oxidize and its additives to break
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TRANSMISSION
PAN |
!

1. Todroin transmission pan, loosen bolts
that hold the pan to the transmission body
and lower one corner of the pan.

down, and car manufacturers en-
courage lransmission maintenance
under these conditions. Chrysler
and GM, for example, recommend
service every 15,000 miles—Ford
every 20000 to 22,500 miles—in
vehicles that are subjected o severs
usage. They define severe usage as

follows:

B Vehicles used more than half the
time in city traffic when the temper-
ature is 90° F. or more.

B Vehicles that tow trailers.

B Vehicles operated in dusty ar-
edas,

W Vehicles driven frequently on
hills and mountains.

B Vehicles that are used for tax,
police, limousine or commercial op-
eration.

Early detection

By performing regular A/T ser-
vice, you may detect a developing
transmission problem early enough
to save a lot of money. When vyou
drop the transmission pan to drain
fluid, vou can see if brass or white
metal particles are present, then
you can replace the affected part
belore the damage progresses past
the danger point.

Lowen's AAMCO shop charges
$650 to $850 to overhaul the trans-
mission of a rear-wheel-drive car;
5850 1o $1,050 if the car has front-
wheel drive. To replace a single
planetary gear that is breaking
down and depositing metal parti-
cles in the fluid, Lowen charges
about $350,

It's important to remember that
there will always be some cluich

||b|||1|'|ll!| it

s

3. Tronsmission filter is held one or
two screws. Replace the filler if il's paper.
| Wash metal filters in solvent and reuse.
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material in the botiom of a transmis-
sion pan and that this does not nece-
sarily indicate excessive wear. With
some cars, a small amount of pow-
dered brass may even be consid-
ered normal.

More than one car owner has
been talked intc unnecessary re-
pairs alter being shown a transmis-
sion pan that contained only normal

wear material.

TRANGMISSION. (08
CASE o

" FILTER

2. Sirip all of the old gasket
from the (ronsmission body
and pan. Use a scraper if necessary.

Here are the steps to follow for
periodic A/T service:

1. Warm the transmission to oper-
ating temperature, shut off the en-
gine, and raise the car, lf you've put
a drain plug in the pan (see below],
place stands under the front wheels
and chocks behind the rear wheels.
This way, the pan is pitched foward
the rear so the fluid will drain freesly.
Drain plug or not, you'll be working
under the car, so make sure it's
securely supported.

2. Place a drain pan under the
transmission and loosen belts hold-
ing the pan in place. If you don't
have a drain plug, drop one corner
of the pan lower than the others and
allow it to drain (see Fig. 1). Once
the flow stops, remove the remain- |-
ing bolts, being careful not to
zpill the fluid still in the pan. Cau-
tion: Be careful not to get fluid in
your eyes. Wear eye protection.
3. When the pan is down, exam-
ine the fluid left in it. It should be
red. If it's dirty and smells like var-
nish, the fluid is worn out and has
oxidized. If the fluld oxidation is
accompanied by large deposits of
clutch material, it may be the result
of slipping clutches. Any condition
that couses excessive fluid tempera-
ture can cause oxidation. Remem-
ber, some clutch wear is normal.
Severe usage can cause fluid oxi-
dation. The installation of an auxil-
jary transmission oil cooler can help
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prevent overheating that occurs
due to trailer towing, mountain
driving or other severe use.

If the fluid locks milky, the trans-
mission oil cooler has sprung a leak
and coolant is mixing with A/T fluid.
Drain coclant as well as A/T fluid.
Remove the radiator and have a
radiator repair shop replace the
cooler.

Continue fluid inspection by hold-
ing the pan to sunlight or shining a
light over it. See if you can spot
white metal or brass particles. If you
find them, you can have the trans-
mission disassembled and the dete-
rlorating part replaced belore it
leads to more extensive damage, or
you can gamble that greater dam-
age won't occur—it may not.

4. Strip the old gasket from the
transmission and pan (Fig. 2). Then
wash the pan in a nonflammable
solvent,

5. Bemove the filter (Figs. 3and 4).
Discard and replace a paper or felt

5. hrn-wgm:hrnmfuﬂrln
sure that the holes

making
Ihiymhlfulfgnﬂlh those in
m Do not crack or wrinkle the

if you do, fluid will leak.

GASKET

418 LA WL,

and reuse it. When you install the
filter, make screws snug without
overtightening them.

8. Place a new gasket on the
transmission pan (Fig. 5) and care-
fully lay the pan against the trans-
mission case so the gasket doesn't

tight. Then, using a wrench, tighten
belts snugly in an alternating pat-
tern. Do not overtighten. You may
crush the gasket and couse a
leak.

7. Remove the A/T {luid dipstick

stick tube. Add fluid, a quart or two
ai a time. Reinstall the dipstick each
time to get a reading until the fluid
level shows FULL. Start the engine
| and let it get warm. Move the trans-
| mission shift lever slowly through
| the shifting pattern, stopping for a
i few seconds at each gear. Check
| fluid level again and, if necessary,
| add fluid to bring the level back to
FULL.

There are two important facts you
should be aware of. First, dirt is an

see that none is introduced into the
transmission through the dipstick
tube. Second, don't overfill the
transmission. Excess f{luid can
cause the transmission to slip.

To make sure you haven't
botched up and caused a fluid leak,
keep an eye on the fluid level for a
few days. If it drops below the FULL
mark on the dipstick or you see signs
of fluid on the ground, {ind the leak

PaM
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and place a clean funnel in the dip- |

AM's worst enemy. Take steps to |

filter. Clean a metal filter in solvent |

crimp or tear. Install bolts finger- |

and fix it. Transmission fluid doesn't
evaporate. lf the level ever drops,
look for a leak.

Transmission drain plugs
When you drop the transmission
pan to drain fluid, only some of the
fluid pours out. A considerable
amount remains in the torque con-
verter. Most torque converters don't
have drain plugs. To drain all of the
fluid remaining in the torque con-
verter, the transmission and torque
cenverter have to be removed from

TORQUE

COMNVERTE By .‘

6. Hﬂ;’f} Fords have e, & m"rtl;:
drain l'ilfﬂh emply
muﬂ:rg;l a muph: ’:Luungl

the car and the converter has lo be
power-flushed on a special ma-
chine. Generally, many Ford-built
cars have a torque converter drain
plug. GM models don't, and neither
do most Chrysler-buill cars from
1977 on.

There is a way around this prob-
lem, but first find out if there iz a
drain plug in your torque converter.
Lock for an access plate on the con-
verter housing. Unscrew the attach-
ment bolts and remove the plate.
Then, have someone in the car click
the starter motor in short bursis o
see if a drain plug comes into view.
(Keep the engine from starting by
disconnecting the ignition coil.) If
the torque converter has a drain
plug, remove it to drain all the fluid
(Fig. 6).

Even if your car doesnt have a

\ drain plug in the torque converter

you can still do a good job of remov-
ing dirty fluid and replenishing
additives with two or three succes-
sive pan drainings and refills. In-
stalling a plug in the pan will allow
you to do this easily. To install a uni-
versal drain plug, drop the pan,
pour off fluid and wash the pan in
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solvent. Drill a Y%-inch heole near a
rear corner of the pan.
Clean off all burrs and beolt the fit-
ting through the Y%-inch hole. Screw
the drain plug into the fitting (Fig. 7)
and reinstall the pan. Make the plug
secure, but don't overtighten it or
you'll damage the plug or fitting.
(B&M Automaotive Products, 9152 In-
dependence Ave., Chatsworth,
Calil. 91311, sells a drain plug kit
through auto parts stores. )
Pour in encugh fresh A/T fluid to
fill the transmission. Drive the car
for a day or two, so fresh {luid mixes
with the old fluid that was trapped
in the torque converter. Then un-
i screw the new transmission drain
| plug and allow the fluid to drain.

Refill the transmission and repeat
| this filling-driving-draining proce-
| dure two or three times to replace
| most of the old fluid with new fluid.

Of course, you will still have to

remove the pan lo inspect or
| replace the filter.

Band adjustment

Should transmission bands be
adjusted as part of a servicing pro-
gram? That depends. Most GM
transmissions are nonadjustable—
bands are adjusted automatically.
Manufacturers of transmissions that
have adjustable bands stipulate
that an adjustment is not necessary
unless the transmission is used
under severe conditions. Ford, for

| example, calls for an adjustment on
some vehicles every 7.500 miles
when severe usage is evident. How-
ever, if you follow a periodic main-
tenance program with a transmis-
sion thatl's used under normal con-
ditions, it's usually not necessary to
adjust bands.

Transmissions that call for a band
adjustment usually have an adjust-
ment mechanism on the outside of
the transmission housing that tight-
ens the front bands. The rear
band adjustment mechanism is
usually inside the transmission,
and in many cases you have lo
remove the valve body to reach it
Bands should be adjusted to manu-
facturer specification, which is nor-
mally given in inch-pounds. A
torque wrench and a shop manual
are needed.

Vacuum modulators

In some cars—those made by
Chrysler, for example—the linkage
or cable between the carburetor
and transmission allows the car to
respond lo driving demands. This
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7. Installing o drain plug on the poan will
let you dilute and drain most of the dirty
fluid from the torgque converier.

linkage usually needs no adjust-
ment unless the transmission is
removed from the car.

The cther control, used primarily
by GM and Ford, is a vacuum mod-
ulator. If there is a sudden change
in the way the transmission shifts,
pull the vacuum line from the vacu-
um modulator, which is on the side
of the transmission (Fig. 8). If A/T

TRAMSMISSION

Huid drips out, you've uncovered
the trouble and, luckily, can make
an inexpensive repair. The modula-
tor digphragm has [agiled, so re-
place the modulator. Other signs
that the modulater has gone bad
are adrop in fluid level and white or
gray engine exhaust smoke. Also,
make certain that the vacuum line is

¢ 1ot leaking at the other end where it

connects o the carburetor.

Choosing fluid
It's important to lollow the
manufacturer's recommenda-
tion for the type of AST fluid,
since improper fluid may
cause malfunctions. Ford calls
for Type H fluid to be used in its
C35 transmission. Otherwise,
manufacturers recommend ei-
ther Dexron Il or Type F. Check
your owner's manual before
you add or replace {luid. If you
can't find the information in your
owners manual, lock il up in a
shop manual or ask a mechanic at
a dealership or transmission shop.
Be sure you know the transmission
model and year of manulacture.
Some carmakers (like Ford) use
Type F fluid in older models and

Dexron Il in new ones.

If you service your cutomatic
iransmission periodically, it should
never lei you down. You are less
likely to be victimized by an unscru-
pulous transmission shop if you can
shop around, rather than having to

| seltle for the most convenient shop
| after a breakdown.

FOR FLUID
SCREWDRIVEF

WITH

TRANEMISSION

| MOUNTING
_BARACKET.

B,

8. To lest a vacuum modulater for leaks. remove the vacuum hose and look for fluid

inside. The hose should be dry. If i's wet. unscrew or unbolt modulater and replace if.
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WIN PM'S FOREST RANGER

shell, Coleman ook kit, cooler, propane
stove and lanterns and, of course, the
special storage units, _

All this, plus the trip to New York if
you live putside the area, can be yours if
you're our contest winner. Below are

the official rules for the contest. Read
them carefully. Then fill in your official
entry form and mail it befere midnight
Aug. 1, 1984,

S0 hurry. Fill out your entry and send
it in today. ™

1. On the entry blank prnted below, or on a
separzle sheet ol paper, give us your suggestion
for the next Popular Mechames vehicle modifica-
tron project, and tell us why you think it would be a
good project.

In other words, if you could customize any car
or light fruck, which one would you choose, how
wioukd you change it, and why? For instance, our
Forest Ranger is a Ford Ranger pickup that we've
modified to be the ideal utility vehicla for the
gutdoorsman, Should our next progect vehicle be,
perhaps, the transtormation of a standard Detroi
sedan into 2 sporty car that handies fike a
Porsche? Or what about taking a standard econg-
my sedan and making it into the el urban com-
muter vehicle? Those are just two examples. You
can probably think of better ones, Don't forget to
tell wfiy you think it would be a good progect.

2. You musi be of legal driving age in your
slate to enter. All enfrants must sign the entry
blank and verily that they are of legal driving age in
their state.

3. While there is na limit to the length of your
suggestion, please be to the point and as brief as
possible.

4, One entry per family is permitted. All eniries
become the property of Popular Mechanics and
cannat be retumed

5. Enfries will be judoed on onginality. imagi-
mation, prachecality and usefulness.

6. Prediminary judging will be done by the
automotive department editors of Fopular Me-
chanics, From initial selections, the final winner
will be selected by Popular Mechanics Editor-in-
Chiel John Linkletier

7. The decision of the judges & final. Mo
comespondence or telephone calls regarding the
comtest will be accepled or enlared into

CONTEST RULES

8. The winner will receive the Forest Ranger, a
1883 Ford Ranger pickup truck moditied by the
Popwiar Mecharics stafl. In additfon, the winner
will receive certain equipment that has been added
o the Fores! Aanger o enhamce i1s value and
usefulness. The Forest Ranger will be lurnad over
o the winner in as-is conditon al the time the
prize i awarded. ANl Axes. WCEMSES, insurance
and other lees are the responsshility of the winner
If applicable. we will provide coach fraval with a
commercal arr or ral carrier fo Mew York and
provide one might's accommodations in order fo
accept the prize

9. Mo cash paymest will be made in place of
tha prize.

10. The contest is ppen to anyone residing m
any of the 30 United States except employees of
The Hearst Corp. and their famines.

11. Enfries should be mailed to; Forest Ranger
Contest, Popular Mechanics. 224 West 57 St
New York, N.Y. 10019,

12. Entrigs must be posimarked before Aug.
1, 1984, and received by Aug. 6, 1984,

13. The winner will be noliked by Sept 3.
1984, and may be asked 10 execule a gualifying
affidawit

14, After the wanner is notified. Papuiar Me-
chames will provide the winner's nama 1o anyong
who wishes it and who sends us a stamped, saif-
addressed envelope with the request.

15. The winner musl agree in wrting to be
photographad with the Forest Ranger truck and
vanous members of the Popuiar Machamnes stall,
and consent to his name and phosos being used in
comjunction with this contest and is result in a
future sue of Posuiar Mechanics and for all
media, advertising and'or frade

16. This contes! is void where prohibited

OFFICIAL POPULAR MECHANICS
FOREST RANGER ENTRY BLANK

Here is my entry. | agree to abide by the rules.
| think the next Popular Mechanics vehicle project should be

e — —

Street Address

City

State

Clip and mail to: Forest Ranger Contest, Popular Mechanics, 224 West
L7th St, New York, NY. 10019. Entries must be postmarked before
midnight, Aug. 1, 1984, and received by Aug. 6, 1984.
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800-526-1096

s TOLL FREE ORDER LINE
FRONT END REBUILD KITS
FOR ALL CARS 1937-78

For Years Mot Listed Please Inquire
Chavrolet, 55-78 all models :
Corvetle, 53-62 deduxe kil w ahafts.

3110

£380
5110
§125
£200
- 5200
5130
, Comet. Falcan

. Taring.
Gransda.

Ford, Ill-reur\' Ilulhnn Cou
Edsel, Fairlana, wor.

Maverich. Pinto. Bobcoal, Monarch.
Elte 57-TH . 5 ; $130

Inchides Iour ball jomnis. 2 tie rod ends. and lowar

snnar risbber bashi and sfabiliner links and or strul

Add 18 &

Kanier &ulo Produeis offers 3 complete selection ol
tromt end rebulid kits. All paris are made by lop qual-
Ity manutaciurers 1o onginal taciory specifications
Rebuild the front end of your car with Kanler's kits
21 a price lgss than the cost of the ball joints alone!
Call us now toll iree, or send payment and we will
ship your order io you FAST, with satistection
Guianlesd, We ve Deen sUpplying 1ellow collecions
with guality and value for 25 yoars.

FOR INFO. CALL (201) 334-8575

4 Shocks $60

Most Cars 1937-78

Kanter Auto Products
76 Monroe 5t.. Boontan, NJ 07005

C.0.D.

Make up to
51250 IIIIE!III‘ -

Start your own

money making busingss! 5%
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Dymamos may harness wind.

SO0 YEARS AGO: July 1934

MNew pilots are disciplined.
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Madel plane flies at 172 mph.

58

Wind power is a form of
energy which costs nothing
1o produce, but this
advantage is seriously
diminished by the fact

that the wind i1s not under
human control. The
possibility. however, of
combining the power of

the wind with specially
governed dynamos and
batteries in such manner
that this erratic power

can be transformed into a
perfectly steady flow
available for use at any
MOTMENT, May mean a

new future for the windmill

West Point pilots?

Flyers who win their

wings at Randolph Field,
Texas, "the West Point of
the air,” differ as greatly
from the old-time, war-
trained aviators as the
ancient Jennys differ

from the modern bombers.,
The old-timer was a
rugged individualist, Not so
the young flyers at
Randolph Field. These
voungsters, termed the
“shock troops of the air,”
live for a year under

strict Army discipline. They
learn to obey the least
command of a superior.

All American

You'll have good chances
of breaking the world's
speed record with a copy

af the “All American.” Even

though the lightninglike
plane holds the world's
record of 172 mph for
propelier-driven models, it
has been timed
unofficially at speeds as
high as 180 mph. Those
who build this speed model
will find it very easy to

fly. The original All
American uses a Magna
magnesium pan, a Stanzel
Class B control unit and a
McCoy 60 Redhead racing
engine.

Heavy battleship

The "Vanguard™” (above),

is England’s greatest
battleship yet launched.

She is a "Dreadnought’ 500
ft. long with a beam of 84

ft. and a draught of 27 ft
Her displacement is

19.500 tons.

Auto stabilizer

Preventing the

automobile from turning
over or swerving after a
tire blows out, a hydraulic
stabilizer is available for
making the steering gear
safer. The device takes
charge of the steering gear
in an emergency, holding
the car straight. It's
mounted between the
front axle and steering rod,

With a view of reducing
the workload of a railroad
ticket office . . . an
ingenious printing machine
which prints the tickets is
in use in Germany. Tickets
are printed with lightning
rapidity.

|
A

A test car has a blowout at
high speed [top]. The
hydraulic stabllizer [abowve)
keeps it from swerving.

New color photos

[Mual-tone photographs
may be produced by a
system calling for the use

of only one toning solution.
Several colors may be
obtained on ordinary white
photo paper

25 YEARS AGO: July 1959

Disneyland rides
Forty-passenger
submarines, a bobsled ride
down a replica of the
Matterhorn and 82-
passenger monorail

trains are features of a new
addition to Disneyland.

The monaorail is the first of
its kind in the United States.
Its trains ride on rubber
tires on concrete beams

Small car house

For the traveler who likes

1o sleep outdoors, the British

have designed a
waterproof, ventilated
slegping compartment

that fits even small
European cars. Six feet
long and four feet wide, the
slegper accommaodates

two, It folds down to the size
of an autotop carrier. M
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When youhave
to take a half-
exposed roll of
filrm out of your
camera to switch 1o another type
there's no need to waste the rest of the
roll. Note the number of frames already
exposed. then wind the film back into
the cassette until it just shps off the
take-up spool. Remove the flm and
write the number of exposed frames on
the protruding tab. When you reload
the film, advance it two frames past the
exposed portion and start shooting.

— Bob Grewell

Reducing darkroom dust

If dust on your negatives is a problem
oy grounding your enlarger, Attach
ane end of an insulated wire to a screw
in your enlarger head and run the other
end 1o a water pipe or grounded wall
outlel. The wire will drain off static
electricity and help to keep dust from
being attracted to vour negatives,
—=Hob Grewell

Label the
caps, too

When you la-
bel  chemical
jugs o identify
their contents,
remember to
label the caps as well. Residues build up
inside the caps and can contaminate
ather chermicals if the caps are inadver-
tently switched —Kenn Oberrecht

L =
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The Most Affordable

SUEERR LN AR EER I Helicopter in the World!

* 34" LATHE
«10° TABLE SAW
* 114" DISC SANDER
« 16" VERTICAL
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Skylighting with
ENTARAMA

Cutaway View of New LO-DOME ™

FEATURES:
* Copper flashing
* |nsulated dome,
clear, bronze or
white
= Manual, pole or -
motaorized operator e F~"" attraclive
e i low silhouetie

Give your home a light and airy atmosphere with VENTARAMA
Skylights. VENTARAMA has 33 years' experience making skylit
homes not only beautiful but problem-free,

Easy-to-use screen/storm panel system, silent motorization and
pole or hand-crank operator will give years of easy carefree service.

%mﬂmﬂ' SMYLIGHT CORPORATION

kH-CI' Cantiague Rock Road, Dept. PM74, Hicksville, N.Y. 11801 (516) 931-0202 ¥
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This fall, it will be hard to tell the
imports from the domestics. Some cars
will be a little of bothl Here's

what you'll see in the showrooms.

Sprint is a thrurqii
clone made by Suzu

ome 1985, the person determined to buy Ameri-
can (or to buy an import) will be faced with a
problem—he won't be able to tell the imports

from the domestics without a score card.

Many American cars now contain Japanese engines or
transmissions, Europsan fuel-injection systems, and
other imported parts. On the other hand, many foreign
cars sport headlights, windshields, air conditioners, trim
and accessories that were made in America.

Then there are the “captive imports,” foreign cars sold
with familiar U.S. nameplates. Not to mention the
imported nameplates that are now assembled in Ameri-
can factories—VWs, Hondas, Renaults and Toyotas. And
the “"Detroit” cars that.are actually built in Canada or
Mexico.

The year 1985 will show revolutionary as well as
evolutionary changes. There will be at least nine all-new

Lancer s a world-class
sport sedan with a 150-hp turbo.

Fontiac Grand Am s one of
three X-car replacements from GM.

Downsized Riviera will be joined
by Eldorado and Toronado twins.

models, a third of them captive imports. A number of
familiar-looking cars will have worthwhile changes un-
der the skin.

General Motors has apparently quit trying to match
import quality and price in the small-car segment. It will
bring in Japanese cars and hang Chevrolet bow ties on
them. Chevy dealers in nine western states will sell a
front-drive, two-door hatchback built by Suzuki. Its
three-cylinder gasoline engine is said to be a real
roughhouse, but it will show more than 50 mpg in EPA
tests. Only 17,000 of them will be let in under current
import restrictions, and we'll know it as the Chevy
Sprint. Chevy dealers in 16 eastern states will get to sell
30,000 Isuzu two-door hatchbacks and four-door sedans
under the Chevy Spectrum label.

By 18985%, the Chevrolet-Toyota joint venture in
(Please turm to page 62)
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Liquidate! Big price reduction!

AT FAR
BELOW
DEALER
COsT!

Factory new!

Factory
perfect!

A money-
saving
investment
for years
of service!

29—:::. ngll Speed
DRILL BIT SET

e industrial HSS (Hi
Mﬂmu grade HSS (High

steel for superior cut-

wtilizing steam-homo heat-
iﬂu:profenum'tnfhhm

gth ( glrt shank)!
16" thru 1/2" in G4ths!
.lﬂi mdex-type storage case included!
When these drills were designed, a great deal of
guality was built in to ensure they would be
popular in the U.5. market. But the high quality
required a high price tag, higher than some
comoelitive Oriental models. This cul dawn on

product sales and a national distributor end-

ed up with an overstock for liquidation.

These drill bits are made of industrial grade high
speed steel, specially hardened at high furnace
temperatures lor super strength and cutti
power. ¥ou can count on any one of the 29 drill
bits in this set {sizes 1/ 16" thru %"} to bare right
through the toughest of metals, withou! fre-
quent sharpening!

You can select the proper drill bit with ease! All
29 drill bals are in- Mamufacturer's

dividually housed in
a handy index-lype
metal case. Lilt the lid
and 3 index seclions
raise bo vertically
present the drilks and
their sizes! Close the
lid and index sections
told compactiy!

Suggested Retail
‘75.95

1]L|T THEY GO AT DNLY

529

Order No. 681972
Ship, handlng: 84.25

e L2

Credit card membars can order by
phone; 24 hours a day, 7 days o wosk.

Toll-Free: 1-800-328-0609
I busy ségnal, or il no snswer, call:

Tol-Free: 1-800-328-5727
In Minnesots, celk 1-800-T42-5885

C.0.M.B. CO.

The Naimn s LARGEST Liguidator

Sturdy susel
cabinet!

1%-hp. BENCH STYLE
10” TABLE SAW

Ideal for rip-sawing, cross-
cutting. dado cuts, rabbet
cuts! Perfect for rough con-
struction and finely crafted
cabinet work!

i:ifpfnﬂh:hlnpﬂhu{uﬂﬁlrﬂ;

blade) for precise cuts!

# Miter gauge has calibrated index-settin
for accurate angle culs! From 307 ri
and left, 90° and any angle in between!

#® Blade rd with a

® Handwheel raises/lowers blade! Also tilts
blade to exact angle setting 0° to 45°!

To help pay for operating expenses, a manu-
facturer liquidated a portion of its production
capacily, to ensure a large amount of business
for an extended period of lime. As a result, we
obtained these versatile 107 Table Saws!

Switch it on for fast, accurale saw cuts! Easily
do tough jobs like sawing at a 45° bevel, or cuts
like compound angles! Sat it up for: crosscut-
ting material, ripping stock, mitering angles,
cutting repetitively without marking each piece
and rabbeting corners in iwo easy steps! This
saw is also capable of dadoing or cutting a wide
groove into stock. (Saw blades and dado head
NOT incl, with saw, Can be purchased at your

local hardware slore
Manufacturer's

This dependable saw
15 ideal for household Suggested Retail

fix-it jobs! W cuts
paneling, molding,
2% 45, and all types
of wood up o 3%
ihick al a 90° angle!

Arbor nut wrench,
table insert, hardware
amnd instruclions are
included!

“l 69.95

ﬂIJT THEY GO AT OMLY:

‘88

Drdar Mo, 1022
Ship, handling: $12

[_SEEIJ ME THE ITEMS | HAVE LISTED BELOW
(Al prices are subject to change atter 60 days,

Orifers woid owiside crigenal 48 stanes. )

Plug-in
Power!

Emergency Fuwer, Gas Operated

POWER GENERATOR
Serious storms can knock out
electrical power any time of
year! Be prepared with this
4000 watt power generator!

® 8-hp., 4-cycle gasoline engine!
@ Backed by 1 year limited warranty!

Anytime of year, a storm could knock out your
electric power for hours, or even days! Food
could spoil in your refrigerator, The motor in
your furnace could stop running, leaving your
family shivering in the cold of winter. A well
could stop pumping water needed lor cooking or
bathroom facilities. Such losses could cost you
hundreds of dollars, or maybe even more! And
think of the discomfort and inconvenience for
you and wour family!

But you NEVER have to worry when you have this
excedlent portable generator, 15 U5, made and
and provides you with 3 convenient plug-in out-
lets for 115% and Z30V service . . . 15 amps al
each outlet!

Use this reliable Power Generator to run your
lights, sump pump, well pump, power tools, etc.
Plug in small kitchen appliances, a refrigerator,
freezer, etc. 0f course, you can't operate every-
thing at one time (remember the 4000 watt
limit). But you CAN run enough things to keep
vital functions operating as you need them!

& &-cycle gas anging

hap mac0dmm.  Compare at over

® Manual choke, ‘1 m oo

®d-gt. gas tank.
R R L e OUT THEY GO AT DMLY

@ Diesigned to dissipate
B Sire: 17V"W $48 E

Z26"L x 18"H.
8Wt approx. 140 lbs
Order No. 1186
Shipped fresght collect

Pushbatton electric
start model

available at ‘5’83

Order Mo, 1198

C.O0.M.B. CO./ Liquidators X-107
14608 ZM Avenue N. 7 Hlnnnlpndk:_. Minnm. 55441
Sand tha it ackd 6%

ltam

Haw

Maivy Hnemn

Ships

Handl Price

s indicated o1 latt. (Minnasota residants
sales tax !luwa-iwﬂhlfﬂrmw lﬂi 3 waaks extra if
paid by chach. Borry, po C.0.0. ordens.

L1ty chack or monay order is .'ldﬂlld
Chargs my: DMasterCard® OVISA OAm Ex. ODears Cleb
oot Mo, Exp

PLEASE PRINT CLEAALY

Nama
Mdidress
City
Simte

Phone.
Sign hars
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THE 1985 CARS

{Cantinued from page 60)

Fremont, Calif., will be onstream, as-
sembling a fwd four-door Coralla deriv-
ative. By then, GM may also be import-
ing minicars from Daewoo Motors in
Korea (GM owns half of Daswoao).

The General's American-made new
cars include yet more variations on their
front-drive four- and six-cylinder pack-
ages. First of the "855 were the Buick,
Cadillac and the Olds C-cars, which are
actually delayed ‘84 models that were
introduced in April (see GM’'s New C-
Cars: Front Drive Hits Top Of The Line,
page 76, May '84).

Next up are the N-cars, or GM-20s, to
use the latest code-name system. These
cars will slowly replace GM's trouble-
prone X-car in every division but Chev-
rolet. The Olds Calais version will re-
place the Omega and Pontiac's Grand
Am will nudge out the Phoenix, but
Buick's Somerset Hegal will be sold
alongside the Skylark X-car.

Engines include Pontiac's 92-hp, 2.5-
liter Iron Duke Four and Buick's 120-
hp. 3.0-liter even-firing 90" V6. This
slick V6 uses Buick's multiport-fuel in-
jection (MFI) system. It has six injectors
that squirt intermittently, but simulia-
neously, once every revolution of the
crankshaft.

Olds will build the cars for all three
divisions starting this fall when the two-
door coupes will be introduced. A four-
door is definitely in the works, perhaps
as an 'B5"/: model.

The downsized Buick Riviera/Cadil-
lac Eldorado/Olds Toronado (code-
named E-car or GM-30) features the
same front-drive package with only one
engine—Buick's 3.8-liter V6, this time
with sequential fuel injection (SFI), a
timed system that injects a measured
squirt of fuel into each intake port just
before the valve opens. These triplets
can be distinguished by their different
grilles, taillights and rooflines—the
Caddy getting a more formal, half-vinyl
"brougham” roof. Both the GM-20s and
-30s will have four-speed overdrive
automatic transaxles.

GM is showing the most conservative
stance of all with its frumpy Chevrolet
Astro minivan (see Detroit Listening
Post, page 26, June '84). With a V&
option and 5,600-pound GVW rating,
the front-engine/rear-drive layout is
best suited for towing and other heavy-
duty use. Seating for eight people or up
to 150 cubic feet of cargo will make the
Astro a topnotch utility vehicle.

Ford entries

The big news from Ford in 1985 is
the U.5. introduction of the Merkur
XR4Ti, built in Garmany and sold in
Europe as the Sierra since 1982. Its
German 2.8-liter V6 will be replaced by

ad

the 2.3-liter turbo Four currently avail-
able in the Thunderbird. This Ameri-
can-spec engine comeas frorm Brazil!

Maost significant about the Merkur is
the use of rear-wheel drive. Ford claims
that steering and propulsion are best
handled by separate sets of wheels on
high-performance cars. Lincoln-Marcu-
ry dealers will sell Merkurs.

Ford's new minivan will debut in

Pontiac's Iron Duke gets

a new Intake
system for its throttle- fuel injection.

s L

GM's three-liter V6 with multiport-fuel in-
Jection was used on ‘84 Century and Clera.

February (see Detroit Listening Post,
page 14, May °B4). The slope-nosed
Aerostar is based on the Ranger truck
platform. It will have rear-wheel drive
for superior load and towing capacity.

Chrysler’s four-door sportster

Chrysler's 1985 new model is the H-
body sports sedan, which replaces the
Dodge 600 and Chrysler E-Class sporty
cars. Called the Dodge Lancer and
Chrysler Commander, they are front-
drive, four-door hatchbacks powered by
a 150-hp turbocharged wversion of
Chrysler's 2.2-liter Four, A three-speed
automatic and five-speed manual are its
only transmission options. Handling,
performance and interior amenities are
aimed at the import buyer.

Recently, we accompanied Chrysler's
tire, chassis and powertrain engineers
on a ride-and-drive shakedown through
the Blue Ridge Mountains, comparing

their new H-body to a Mazda G626,
Pontiac 6000 STE, Audi 50005 turbo
and BMW 528e. The Lancer/Com-
mander is a world-class sport sedan, up
there with the world’'s best in terms of
comfort, handling and performance.

Updated old models

To commemorate the revival of the
International Race of Champions series,
there will be an IROC-Z/28 Camaro, but
the package is more than fancy trim.
Cross Fire Injection has been replaced
with a tuned port system on the 305
engine. The P245-series 16-inch tires
give the F-car a skidpad grip of 92 g.

The Corvette gets a boost up from
205 o 240 hp via new Rochester/Bosch
port injection that closely resembles the
Porsche 928 system. To counteract
complaints of suspension harshness,
the spring rates have been lowered at
both ends and shock valving adjusted to
compensate. Top-speed potential is
now closing in on the 150-mph mark.

Pontiac's Fiero two-seater will finally
get a 140-hp, fuel-injected V& and re-
vised suspension in a special GT model.

Refinement is the name of the game
throughout most of the Ford lineup. The
Mustang, now entering its 21st year of
production, gets a nose job. The 5.0 -
liter GT model benefits from an in-
crease to 210 hp through the installa-
tion of a roller tappet camshaft. A
declutching accessory belt arrange-
ment will save power at high rpm.

The front-drive Tempo/Topaz will get
a Sport Pack option on five-speed two-
doors only, good for an extra 15 hp. And
the rear-drive LTD/Marquis will benefit
from improved suspension. bigger tires
and a grand touring package that in-
cludes a 165-hp, throttle-body fuel in-
jection version of the 302-cu.-in. VB.

The Continental Mark VII will contin-
ue as the test vehicle for leading-edge
electronics, including a hands-off cellu-
lar telephone with microphone built
into the sun visor., Later in the year a
limited run of computerized dashboards
with a touch screen display and infrared
grid will be built. Call up any of a dozen
“menus,” then just put your finger on
the screen to sel radio stations, air
conditioning controls or work the trip
computer. A 200-hp 302 V8 option on
the Mark VII LSC and an antilock brak-
ing system will add to enjoyment.

The coming sales season will be a
period of regrouping for AMC. While
there is work going on toward the
company’s first two-wheel-drive pickup
truck, the most exciting news for 'B5 is
the announcement of an Alliance con-
vertible. The car's dire lack of horse-
power will be relieved by a standard
1.7-liter Four instead of the 1.4.

The recently downsized Wagoneer
and Cherokee will get the option of a
2.1-liter turbodiesel from Renault. M
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Marlboro Red or Longhorn 100's-
you gel a lot to like.

Warning: The Surgeon General Has Determined

Kings & 100's: 17 mg “tar” Hmmmm --4- That Cigarette Smoking Is Dangerous 1o Your Health.
P’ a1 o cigarette, FIC Report Mar’84 2
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- : The newest BMW looks like the 3181 on the
e outside, but has the 2.7-

Six cylinders instead of
four make BMW/ ' s small
sedan a real smoothie.

BY NORMAN MAYERSOHN
Assistant Auto Editor

e difference is noticeable from the
moment you first step on the accel-
erator: Compared to the high-revving
Four of the 318i, the 325&'s torgquey Six
is silky smooth and pulls away from
stoplights in effortless silence.

BMW has created a new model, the
325e, by transplanting the six-cylinder
5d8e engine into the small 3-Series
body. But this isn't the classic American
big-engine/small-car hot-rod swap. In-
stead, it's a more refined and staid
version of a high-spirited and highly
respected sports sedan.

The 325e is an addition to the BMW
line, and it goas a long way to advance
the legacy begun 16 years ago with the
introduction of the 2002. That car was
the archetypal sports sedan, a quick and
respansive four-seater that didn't carry
the drawbacks of traditional sports
cars—things like leaky tops, cramped
cockpits and assorted oil drips.

With the release of the 325e, though,
BMW's strategy in car building takes a

&

DRIVING THE BMW 325¢

Battery is now mounted In trunk to help
offset the extra weight of Six up front.

sharp turn. The 2.7-liter Six makes 20
hp more than the 318Bi's 1.8-liter Four
and the torque increase is even more
impressive—a whopping 65 percent.
But the 325e also outweighs the 318i by
300 pounds, and the power increases
are all biased toward the low end of the
rpm scala.

High-efficiency engineering

The reason for the dramatic jump in
low-speed power stems from the fact
that this engine belongs to the high-
torque, low-rpm “eta” engine family,
named for the Greek letter engineers
use to denote efficiency. BMW's think-
ing goes like this: By using a relatively
large displacement engine at a lower
crankshaft speed with a wider throttle
opening, fuel efficiency is improved.
That's the big difference in the 325e.
It's programmed for an upscale buyer
who is more interested in a competent

f Six under the hood. -

- e e

sedan which doesn’t reguire the
amount of driver involvement that the
peaky-engined 318i demands.

The broad powerband of the ata Six is
the result of careful engine component
choices, from the long intake manifold
runners that favor low-end perfor-
mance to the revised combustion cham-
her design and intake valve size. Inter-
nal engine friction gets a lot of
attention, too, Camshaft bearings were
cut from seven to four, and low-tension
piston rings and valve springs installed.
The result: Maximum power (121 hp)
comes at 4,250 rpm, versus the Four's
101 hp at 5,800 rpm. Torgue peaks ata
very usable 3,250 rpm. Consistent with
all this effort at low-rpm power, the
final drive ratio has been dropped from
the 318i"s 3.91:1 down to 2.79. At 55
mph in high gear, the engine of an
automatic-equipped 325 turns over at
a lazy 1,700 rpm.

A four-speed automatic overdrive
transmission is available now in all six-
cylinder BMWs and is particularly well-
suited to the flat torque curve of the eta
engine. Built by ZF with a hydraulically
actuated lockup torque converter, the
gearbox is not revolutionary in design,
but is a remarkable performer. Mileage
{from EPA figures) is only 1 mpg off the
five-speed stick-shift numbers and ac-
tually better than the automatic version
of the four-cylinder 318i. So, the high-

(Please turn to page 66)
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Senior year, Dad
lent me the money
for this car.

| had to work
construction all
summer to him back.

Do you think I'd use just
any motor 0|I ?

A '69 Charger, raised on
Gulfpride’

| put a lot of sweat into
buying it. You better believe |
treat it right,

: | think Dad liked the car
B right off. He taught me to take
i» areof it. To change the oil fre-
quently. To use Guifpride.
b Of course, the car didn't
get to be fifteen years old with-
out a few things wearing out.
Like the speedometer. The light
I8 switch. The driver's seat.

But never the engine.
Gulfpride has helped keep all
eight cylinders coated, lubricated,
and faithfully humming away. For
more than a decade.

And Dad alwa;-rs said when
something works
for you that long, i Stz
you don't amper '?’!,:-

B with siccess.

¥ WHENIT'S —
A MATTER OF PRIDE.

Get a $1.00 rebate when you buy
5 quarts of any grade of Guifpride oil.
For details. look for Gulfpride displays
| at participating retailers.

Gulf Everrthingwedomkesdﬁwngbettﬂhrm
- IR
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Increase Tire Shop Safety and

We Will Give You This Solid
Bronze Buckle.

Heawy truck wheel/fim sepicing can
be dangerous,

Motor Wheel Rim Safety Training kit
hasz material and instructions to help
vou teach safe whesl/rim servicing
and help avoid nesdless accidents
Send for free kit Post the safety
materal. Present the program 1o your
serace people. Return validation oer
tificate. And we'll send you a Motor
Wheel Think Safety belt buckle

Write: Dept. 91411,
Motor Wheel Corp
Lansing, MI 43909 ‘ﬁf

I'. e
-

MOTOHE WHEEL

Subrgediary ol The Goodyeas Tiea & Runibas Company

COLOR CATALOG

Builld Your Own

Grandfather Clock
Prices Starting Under

movement
; dial)
|| ®» Do-it-yourself case
(| kit, parts pre-cut
| ] = Finished clocks
41 = Solid 3/4" hard-
4 woods: black
walnut, cherry, oak
= Heirloom quality
= Factory direct prices
# Solid brass West
German chiming
movements
= Money back
guarantee
* Prompt shipment

D4MERS G.UEI AGGEF'TED

E.DCK CUMP‘ANY

CANADA Emperor
ﬂlhmbr MTlﬂmmWﬂLH_:H/
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DRIVING THE BMW 325e
{Continued from page 64)

efficiency design works not only in
theory, but also in practice.

BMW did a thorough job in upgrad-
ing the chassis for the extra load of the
Six. Springs and sway bars have been
brought up to specs similar o the
European 3231 model, and disc brakes

High-torque, low-rpm “eta’ engine gives
the 325e a 20-hp advantage over the 318,

are fitted to the rear wheels. The bat-
tery has been tucked into the trunk
(well-concealed under a carpeted pan-
el) to help bring front-to-rear weight
distribution back to the balance found
in four-cylinder models.

On the road the 325e has quite a
different character from its four-cylin-
der sibling. The ride is slightly stiffer
due to the uprated suspension, though
that's no real drawback since the 318i
has a most supple ride for its handling
capability. But the 325e also carries 300
pounds more heft, which works against
fast comering. The power-assisted
stearing tends to be a little light at the
limits of adhesion for my tastes. But, for
the level of comfort it returns, the
BMW's handling prowess can't be fault-
ed at all.

What is hard to figure, though, is how
this model fits the image of BMWs as
drivers’ machines. All of the delightful
engine sounds that please the 318i
driver have been muffled out, and the
slow-revving Six does not encourage
spirited driving the way the peaky Four
does. Upshifting at as low as 2,500 rpm
will suit the 3258 just fine, and a factory
rev limiter puts an unwelcome ceiling
on the fun.

The 325e does come with a couple of
standard equipment features worth
noting. An on-board computer with
time/speed functions is activated
through the tum-signal stalk, letting
you call up all displays without moving
your hands far from the wheel. New

sport seats rival any on the aftermarket
and let me find the perfect driving
position | couldn’t get in the 318i.

For all the sophistication of the BMW
line there are still contradictions we
can't square. There's no oil-pressure
gauge on the dash, but there is an
elaborate fuel-mileage readout and ser-
vice-interval indicator. The ignition and
door key has a built-in light as a mark of
last-word gadgetry, but the window
crank holes left in door panels when
standard-equipment electric windows
were installed are plugged with cheap
covers. Do give BMW high marks,
though, for the positive-locking shoul-
der harnesses, which 1 find more se-
cure-feeling than the inertia-reel belts
in most cars.

At $20,970 list (compared to $16,340
for the 318i) you have to look at the
325e as a special-purpese car—a fine
touring sedan with sporty handling,
intended more for the mature user than
the sports-oriented 318i buyer.

A four-door version of the 3-Series
body will be released in the fall—when
the six-cylinder version will come into
its own. Order your four-door with
automatic transmission and you'll have
an excellent-performing, comfortable
sedan. For the buyer seeking a true
soul-stirring sports sedan, though, the
high-winding 318i seems to be a more
desirable choice, at 300 pounds, two
cylinders and thousands of dollars less.
That sounds more efficient to me! PM

THE PM REPORT CARD
BMW 326¢  GRADE COMMENTS
Acceleration B- Adequate, houy
| insarng, o 3 Six
Handling A Top natch for such 2
comly sedal; ahways
predictable.
Braking A Mew 4-whesl discs im-
prove lade ressstance
Steering B A touch light at high
speeds b:?h pm{e.? assist

New ZF 4-zpeed auto
_Dever hunts for right gear.
Shightly stiffer with
Europesn X23i springs
As a5 4-cylinder,
EPA 22735, automatic

Transmission  A—

Rida B+

Fuel sconomy  B—

Seating A+ Sport seats are hard
but muttiadjustable and
SUPPOTEIVE.
Vision A Tail greenhouse gives
great view all around
Gauges/ C Still na ofl pm—;surn
controls gauge
Ventilation B+  Lots of choices but
) blower fan is noisy
Haise B Engine is well-mufied;
@ 55 mph sight aule whine
Carga B uate bor small
capacity sporting sedan
Engine [ Six in 4-—qr||ndar
serviceability bay makes things tight
Fit and finish A Typically German
craftsmanship
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VINYL
INDUSTRIAL
PRODUCTS
\ Z

3 1st CUSTOMER 3 DAYS
. AFTER RECEIVING KIT

“Am now deing repairs for 15
sute dealers, 3 furniture
stores, 15 restawrants fbars,
also bowling alleys and insur-
ance companies. Am sveraging
51,000 & mo. already and plan
lo expand to other lowns. As
an muto salesman, | know how
much vinyl repairs are peaded,
and 50% of my jobs are on
car lops and seals."'

€. Gambilll, Ghis

ALL THE WORK HE CAN HANDLE!

"1 have a few used car lots that wusa sarvice,
and Montgomery Ward, which really

and motel, It's all | can take care of.'"

Ralph Reiter, Fla.

BEpS me
busy. | also have a Howard Johnson Restaurant

MONEY FAST
with high-profit |

VINYLREPAIR!=S

SWAMPED WITH BUSINESS!

““This business is BIG. | did a large bar in a
local restaurant. Am doing & job on one of the
Bradford House restaurants al W. T, Grant. and
they're referring me to other Grant managers.
I'm swamped with business. '’

Juhn Reed, N.Y.

MADE $440 IN 3 HOURS

=] r!cpulrer! 55 chairs at the
HEE lub ot $8 each—%440 for
9 hours work. Materials and
transportation cost only $351 On
another job, made § in 3
hours, |'m doimg much better
than YIP ads uny. you can!"

vid Gagnen, 5.C.

;

BIG, STEADY BUSINESS!

“After only 3 months, I'm
doing repairs for 4 car
dealers, 3 furniture stores,
6 restaurant/bars, 2 hos-
Eltlll Biggest *!!H

954 for restaurant,
car dealers, 1 mobile
home. Mow go to bank l,n
put money in, lwt take |
out!* LEC R ust, Ith

e
\]'-.

START YOUR OWN PART-TIME/FULL-TIME BUSINESS
for less than you'll make in an hour's work

VIP's exclusive Vinyl Repair process puts
you in a profitable business of your own,
faster and with less money, than you ever
dreamed possible. After just a few days’
practice, you can repair holes, culs or
burns in any item made of vinyl . . . car
tops, seats, furniture, booths . . . all the
things that are made of vinyl these days.

BIG DEMAND FOR REPAIRS

Mo matier where you live . . . small town
or big city . . . every place that uses vinyl
needs your service . . . homes, businesses,
car shops, offices, motels, hospitals, bars,
restaurants, buses, beauty shops, and more.

VIP ON-THE-SPOT REPAIRS PAY BIG

Walk into any place, business or home,
and in half an hour to an hour you can
repair vinyl damages guickly, conveniently,
right on the spot. That small repair can
make you $10 to $20, gladly paid by your
customer who can use furmishings right
away. He saves money — vou make it! And
most of what you make is PURE PROFIT!

GROUND-FLOOR OPPORTUNITY
FOR BIG, BOOMING BUSINESS

This is 30 new that people are amazed that
such repairs are possible. That's what VIP
Crafismen tell us. Craftswomen, too, be-
cause it's as easy for women as it is for
men. This may be the first time in your
life you've had a true ground floor oppor-
tunity! One you can cash in on fast and

build 10 as big a business as you want! It"s
clean, guick, easy and PROFITABLE!

COMPLETE KIT SENT AT ONCE

Your YIP kit is sent immediately for just
your small down payment . . . complete
with eguipment, materials, simple instruc-
tions, practice material and everything you
need to go into business! Even your busi-
ness-building guides. You're in business,
ready to work for pay, just hours later!

SAY GOODBYE TO INFLATION, RECESSION,
UNEMPLOYMENT OR JOB WORRIES

Here is the business that can see you
through rising costs and tight money wor-
ries! You can do VIP Vinyl Repair as a
part-time extra moneymaker, or a full-time
business. You have no business overhead
of shop or office. Take phone calls at
home. Equipment fits into the businesslike
altache case that comes with your kit

And all work is done on your customer’s
premises . . . day or evening, or weekends,
any time that's convenient. It"s the growing
kind of business that can mean security
and independence for vou, fascinating work
that can bring true job satisfaction.

EVERYTHING COMES TO YOU BY MAIL
NO DBLIGATION —
NO SALESMAN WILL CALL ON YOU

Hurry get free facts today about the money-
making opportunity thai can change your life
into big-time earnings and a rewarding career,

MAIL THE COUPON BELOW OR PHONE
rou raez p-1-800-621-0660
| J 2021 Monirose Ave , Deptl 187
L_H.. . Chicaga, Ilinms 60616
:' VINYL INDUSTRIAL PRODUCTS i
2021 Montrose Ave. , Dept. 187

Chicago, IL 60618

Please rush FREE facts by mail about
VIP Vinyl Repair. | am under no obliga-
tion. Mo salesman will visit

VINYL INDUSTRIAL PRODUCTS

Prit
Mame_
Priet
Address
Prirl

1
|
1
|
|
1
|
|
I
| Cayistateizip
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BUICK REGAIL
T TYIPE

Red hot and eager to go
OLDSMIOEILE
CUTLASS CRUISER

New class of front-drive wagon

JEEP CHEROIKIEE

Rugged yet comfortable

[DOD@E[E CLAARAVZAN

The start of something great

VW WARAGOR]

No longer the slowpoke

f you think you have trouble keeping the family fleet on
the road, you can be happy that you didn't have to cope
with our long-term test fleet during the past few

months, when four of our five vehicles were sidelined with
mechanical problems of varying seriousness. Significantly,
all of the malfunctions sprang from new designs. The only
vohicle that's been trouble-free—so far—is the rear-drive
Buick Regal T Type with its proven 3.8-liter turbocharged
VE engina.

Buick Regal T Type

Reader letters started asking more turbo questions. Did
they really give better performance with little sacrifice in
fuel economy? Did a turbo engine hold up as well as a
normally-aspirated engine over the long haul? Did a
turbocharged engine demand more frequemt and more
expensive service? We set out to find the answers.

In looking over the field of potential test cars that have
turbocharged engines, it wasn't too difficult o make a
choice. It's generally conceded that Buick's 3.8-liter VB is
state-of-the-art as far ag turbocharged production engines
are concerned. Buick is the lead division at General Motors
on turbocharged engines, and the engineering depart-
ment's experience with last year's twin-turbo Indy pace car
really gave them a quantum leap over just about anyone
else using a turbocharged engine in regular production
cars. In fact, Buick has been selling turbocharged engines
since 1977 and has sold more of them than any other
carmaker.

We asked Buick to supply us with a Regal T Type for this
test. The T Type has a 3.8-liter V& turbo engine as standard
equipment. The Riviera T Type does also, but the trimmer
size of the Regal body style offered the promise of more
scintillating performance.

Advanced turbo technology developed by Buick has been
employed to transform the 3.8-liter V6 into a truly potent

&8

Olds’ front-drive family wagon needs a suspension transplant.

powerplant. The addition of the turbo gives the V6 an
incredible 81 percent boost in horsepower, up to 200 versus
110 in normally aspirated form.

The Regal T Type's V6 bristles with other marvels of
modern automaotive technology. The sequential port fuel
injection system (SFI), first seen on last year's Riviera pace
car engine, uses six injectors at the intake ports. Each
injector is activated once, one at a time, during each
combustion cycle, having been programmed to the specific
neads of that particular cylinder and completely controlled
by one of the on-board computers. The result is even better
fuel control than other fuel injaction systems, which results
in improved idle quality, more responsive low-speed opera-
tion and, of course, more power on top end.

This S5F] system also uses a fuel rail to feed the six
injectors, and -a regulator to control the fuel pressure.
Fuel is injected into the port just prior to the opening of the
intake valve. Air enters the system through a throttle body
after being evaluated by the mass airflow sensor. This
device uses an electrically heated nickel film in the flow
path, where the cooling effect of the passing air is measured
and relayed to the engine’s electronic control module. With
this data on the actual mass of the incoming air, plus input
from other sensors, the computer sets the amount of time
each injector will remain open. The longer the opening, the
more fuel that will be injected.

Other advances on this engine include closed-loop elec-
tronic control of the wastegate to regulate the turbo boost
pressura and a completely computer-controlled coil ignition
system, which eliminates the distributor. This system uses
the camshaft and crankshaft sensors of the fuel-injection
system to determine spark timing. This eliminates virtually
all parts of the ignition system and means that there is
nothing that ever needs adjustment.

How does all this high-tech hardware translate into a

(Pleaze tem to page 70)
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Save Gas, Save Engine with ‘POLY’

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

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

HOW DO I KNOW THIS ISNT A
FRAUD? Slick 50 has some very impres-
sive credentials. The “Consumers Digest™
magazine (March/Aprl, 1982, p. 15)
states “Slick 50 does reduce engine heat
and ordinary wear, and our informal tests
indicate that it will improve gas mileage
by about 2 or 3 miles per gallon.™
Rescarchers at the Franklin Institute
Research Laboratory, after applying a
powerful ultrasonic cleaning process to a
Slick 50 treated engine, were surprised at
its permanence. They stated, “We actually
expected the Petrolon Slick-50 TFE Resin
coating to also be removed, but later
found it was still there.”

The FAA (Federal Aviation Adminis-
tration) has fully accepted Slick 50 Air-
craft Piston Engine Treatment (F.A.R.
H33.49). An FAA test simulating 1400
hours of engine use (equivalent to about
70,000 miles on a car) showed almost zero
engine wear!

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

Perhaps most dramatic of all is a tor-

H INT HH
i TFE RESIN-ENGINE
« COATING

- 4

ture test overseen by the Automotive Ser-
vices Council for Pennsylvania and shown
on television station WTVE. Three cars
with between 75,000 and 129 000 miles on
them were treated with Slick 50, Six
months later the oil was drained from
each wvehicle, and the cars were driven
without the oil plugs for about a half hour,
The water temperature never rose, and the
engines sustained no apparent damage.
There are many more tests available. If
you are still skeptical, send 52,00 to defray
printing and postage costs, and we will
send vou additional, more detailed test
information, etc.

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

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

oils. An exceptlion is graphite oils. How-
€Ver, once an engine is treated, you can go
back to a graphite type if desired.

WHAT ARE THE BENEFITS OF
SLICK 507 Your actual benefits in per-
centages may vary, depending on the kind
of driving you do, wvehicle condition,
weather, and geographic area. By reduc-
ing friction, Slick 50 does all of the follow-
ing: It increases gas mileage. [t increases
horsepower—small economy cars and
large RVY% really need this! It reduces
operating temperatures, thus increasing
the lubrication and life of the oil and the
engine. Last but not least, the drastic
reduction in engine wear defrays or elimi-
nates costly overhauls which could save
vou up to $1,000. Slick 50 eliminates the
“lubrication starvation™ that all cars expe-
rience when first staried before the oil has
a chance to circulate. Up to 909 of the
engine wear on a car can be caused by this
lubrication starvation. You receive all of
these benefits for $34.95, less than the cost
of two tanks of gas.

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

ARE DEALERSHIPS AVAILABLE?
Yes. Here's an opportunity to make hand-
some profits, Having such solid test
results from major instilutions makes
Slick 50 easier to sell than many other
products, Free dealership information is
senl upon request.

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

For purchase or further information,
call toll-free 1-800-525-8624 (in Colorado
call 1-303-762-1385) or send to SLICK 50,

O 1 enclose 553,95 « $4.00 shipping and handling.
O 1 wane 2 or more {free shipping and handling)

O Chect Ocon O visa MasterCard
Card %o . Enp. Darc

Samc.

Address

(Gime wireet addross T penible for TS Atinen |




{(Continued from page 58)

driving machine? Very well, indeed. In
fact, the Regal T Type is one of the
fastest cars we've tested in recent
months, capable of blowing the doors
off about 98 percent of Detroit's cars

If you love the musclecars of the "60s,
you'll love driving this car. Bury your
right foot into the plush carpeting and
watch the waves of smoke pour off the
redr tires. Yet, drive the car gently and
it's smooth and silent, like a sleeping
giant waiting to do your bidding. And
that's the whole beauty of a turbo-
charged engine—its dual personality. It
can be a screaming tire-shredder or
tranguil transport. It's all in your right
foot—as the fuel gauge will let you
know: 11 mpg is what we get driving
hard, 20 mpg taking it easy.

So far, we haven't had the car long
enough to find out much about durahil-
ity or maintenance. Those facts will
emerge in the months to come as we
torture the turbo as part of our long-
term test procedure, What we can tell
you now is that, if you're looking for
zerc-to-60 times of arcund nine seconds
flat, handling to match the perfor-
manca, all wrapped up in a sporty two-
door coupe, take a look at 8 Buick T

Type.—J.O

Oldsmobile Cutlass Cruiser

With the big family station wagon
going the way of the dodo, and not
everyone interested in buying a wvan
(maxi or mini) as a replacement, we
were intrigued when GM finally offered
a wagon version of its popular A-car
line (Buick Century, Chevy Celebrity,
Olds Ciera and Pontiac 6000). Since we
hadn’t tested an Oldsmobile product in
some time, we ordered up the Cutlass
Crulser wagon with a fair number of
comfort and convenience items that
boosted the base price of $9,551 to an
awe-inspiring $13,553.

troubleprone and proof that GM has a
long way to go before it can hope to
compete with import quality. Most of
our Cruiser's problems revolved around
the suspension.

The left front strut made an alarming
“thunk" over low-speed bumps, the
steering shimmied and rattled, there
was a groan from the transaxle at part
throttle, a vibration under the dash, a
clank somewhere under the car, and a
wind/rain leak. The Uniroyal Tiger Paw
radial on the left fromt wheel began 1o
chunk tread in big pieces, exposing the
stew] bell. In addition, the rear suspen-
sion squeaked, the liftgate required a

mighty slam to shut properly, and the
abrupt curve in the rear window glass
caused annoying distortions.

Most disturbing, however, was the
handling. The shock absorbers had little
affect on bumps and the tail wagged the
wagon every time we changed lanes.
This wagon is a throwback to the over-
weight, undersprung, sloppy rear-drive
wagons of another era. The Olds has
the suspension of a Cadillac—flaccid
Under alternate acceleration and brak
ing, the car squatted and dove on its
soft springs so much that the fuel gauge
neadle fluctuated through a '/+-tank arc!

The people at Oldsmobile’s New

The $4,002 worth of options includes |

a three-liter V& engine with 2-bbl. car-
buretor ($250), air conditioning ($730),
AM/FM stereo-tape system (35058), roof
rack ($110), tilt wheel ($110} and pow-
er averything. A few items that made us
gasp were the 361 outside mirrors
(with remote control on the driver's side
only), $140 rear window defroster,
£348 power seats, $175 power door
locks, %260 power windows and the
£190 fake wire wheel covers. This last
caused us some frustration until we dis-
covered that you can actually take pres-
sure readings and pump air through the
long valve caps that GM places on its
short valve stems. The stem itself is
hidden between the spokes and cannot be
reached without unbolting the whesl
covers from their security locks.

Our test car has been especially
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How to tell if your
shocks are good.
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York Zone Office kindly agreed to look
into our long list of complaints, and
after a lengthy stint at Sholz Olds in
White Plains, N.Y., the car was returned
with many of its annoying thunks and
squeaks gone. What remained was a
low-speed shimmy in the steering
{though this was not as bad as it had
been) and the boat-like handling—it
answered the helm slowly and wal
lowed around corners like a rudderless
ship in a high sea. Fuel economy has
ranged from 13.6 1o 20.8 mpg. averag-
ing 17.7 mpg, not bad for a car this size.
We'll fill you in on the Cruiser's pro-
gress in our next report.—W.H.

things to watch for. If your car
leans after changing direction, Or
keeps bou
your tires
usual wear at any one spot you
should do the shock test

Jeep Cherokee

There's no guicker way to get in
touch with a car than to pound it down
Interstate 80 for 10 hours straight at 70
mph. That's what we did when we
drove our Jeep Cherokee test vehicle
from Detroit to New York.

The beginning of our trip was imped-
ed somewhat by a minor problem—
three flat tires within an hour. All were
punctures. Happily, we weren't too far
from Belle Tire Distributors in Woodha-
ven, Mich. Tony Ventimigha, the man-
ager, rescued us and had us on our way
in record time.

During the first hour of the trip, the

And what to do
if theyre not.

'T'u'-.u ar t||r1’r‘ tirmes

Release, The car should rebound
and then stop if your shock is O.K
Repeat on all four corners,

= Even the finest
Telr
© shock absorbers
r. After 35 000 miles, you may
nptoms. Here are

[

fter a bump. Or if

show ng or have un

/Ao look at each shock
absorber. Is it leaking oil?
) Ihd'nuunTllanl“' 17

HREEP THAT GREAT

GM FEELING

has the right h.;nr'uru;
GM training. And the
right parts. Genuine
GM Blue Line shock
sorbers with a life-
Imited warranty
IOL OWIN YOUIr LrL’l'II:"h.ﬂ

find hirm at ;_1.Jr1‘.||_LF'_1.:|tII'II:r |r14:h:pt-||
dent
Pontia
Cadi

{1 Chevrolets,
Buicks,
iy trucks.

| dealers w

TS GET IT TOUETHER  BUCKLE UP

WITH CENUINE G FARTT

Cherckee seemed to have seats that
were too low, a steering wheel that was
too high, all the wrong gear ratios, and
tires unsuited to high-speed highway
use. After about two hours, the seating
position seemed fine, we didn't need to
do too much shifting on Interstate 80, so
the gear ratios didn’t bother us, and we
had learned to compensate for the con-
stant nibbling of the tires.

The 2.5-liter Four in the Jeep was a
bit wanting for high-speed passing and
we had to downshift a lot to make it
around 1B-wheelers. But in cruising
mode, the engine was fine and we
couldn’t complain about the fuel mile-
age, although our staff disagreed on
what constituted good fuel mileage.
Ours ranged from 14.3 mpg in strictly
New York City driving to 22.9 mpg out
on the highway.

The suspension wasn't our favorite
part of the Jeep. It might be fina,
offroad. We don't know. What we do
know is that the springs are stiff so the
ride is stiff. But the shocks are soft to try
to make the ride better. So there's not
enough control once you hit a bump or
pothole. On smooth stretches of high-
way, the Cherokee felt smooth and
stable, but otherwise, it felt like the
suspension had too many compromises
and just wasn't yet sorted out.

If we were AMC/Jeep engineers,
we'd take another look at the suspen-
sion calibrations on the Cherokees.

Unresponsive tires

The steering was slow and vague,
too, but that may have been mostly a
function of the unresponsive tires fitted
to our Cherokee.

Our Jeep has Command-Trac 4wd,
which allows the wheels to be engaged
on the fly merely by pulling up on a
console-mounted lever. Though the
owners manual claims this can be done
at up to 55 mph, we found that entering
dwd at speeds higher than 35 mph
created a bone-chilling protest from the
transfer case. A dealer we spoke with
couldn't suggest why this was so, but
admitted that they encourage custom-
ers to enter 4wd at speeds below 30
mph.

Our test Cherokee was one of about
40,000 early production units recalled
by AMC. Cherokees and Wagoneers
built between July 1883 and February
1984 may have loose steering-bolt
clamps. Though our truck wasn't sup-
posed to be one of them, we had it
checked anyway and the bolts were
snugged up proparly.

Ten thousand units within the 40,000
suspects had additional maladies. The

| press in the Toledo Jeep assembly plant

that inserts the rear axle tube was

| maladjusted early on. Consequently,

the axie tube was placed too far into the
(Please tumn o page 135)
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NORMAN BECKER, PE.

HOMEOWNERS"

CLINIC

I have had a continual problem with the
paint in the shower peeling and flaking
off. I've been using a concrete waler-
repellent paint which lasts for a period
of tirme. What type of paint would you
recomnmend to use in a shower with a
poured concrete base and conrete
walls? Should | place tile over the
walls? The house was built with this
type of shower in 1946 —Don Gress,
Slater, lowa

1 believe you would be ahead of the
garne if you tiled the walls and floor of
your shower rather than painted those
surfaces. Tiles may cost more initially.
but in the long run they will be less of a
problemn. They also provide you with a

Peelingpaintinﬂ:eshﬁwer

wide selection of decorative patterns
which are not available in a painted
surface,

The peeling and flaking of the paint in
thi; type of application is not unusual.
Quite often the surface to be painted is
not properly prepared. The surface
must be clean and dry. All soap resi-
due, dry salts and oily films on the
surface must be removed. Depending
on how much of a problem is present-
ed, the cleaning may have to be done
by washing the wall with a dilute solu-
tion of muriatic acid. possibly by me-
chanical scrubbing by means of a belt
sander or wire brush,

The unpainted concrete surface may

feel dry to the touch but may still
contain a lot of moisture, as a result of
being wet from the shower.

An easy test o determine whether
the wall is dry is to tape an 8-in.-square
section of aluminum foil to the wall,
sealing the perimeter with masking
tape. Remove the foil 24 hours later and
see if the side facing the wall is damp. If
it is, that means the wall surface is
damp and should not be painted.

Even when precautions are taken.
perodic repainting of the shower walls
and floor should be anticipated. On the
other hand, with a tile surface the
periodic maintenance is simply re-
grouting cracked tile joints and occa-
sionally resetting a loose tile. Tiling is
your best bet

Humidifier sediment

My hot-air furnace system is equipped
with a power humidifier manufactured
by Auto Flo. The water in our area is
considered hard and no softener is used
in my system. The plastic basin and
carousel of the humidifier described
above must be cleaned regularly and
an attempt is always made to do so.
Despite these efforts. a hard sediment
forms on the basin and carousel, which
is extremely difficelt to remove. Do you
have any suggestions as to how [ can
remove the hardened sediment? Also,
how can I prevent it from recurring in
the future without resorting to adding a
complete water-softener setup to my
antire water system?—Thomas B. Cu-
miskey, Cumberiand, Md.

The hardened sediment that forms
on the basin, carousel and float assem-
bly in your humnidifier can be softened
by soaking those items in a 50 percent
solution of white vinegar and warm
water for about half an hour. The sedi-
ment can then be removed and the
items cleaned. The components should
be rinsed thoroughly before being re-
placed. otherwise a vinegar odor will be
picked up by the circulating air.

There are commercially prepared
liquids and/or tablets that can be used
to help clean the humidifier and mini-
mize the extent to which the sediment
becomes hard. Sears sells a humidifier
accessory kit for cleaning and softening
scale. Auto Flo Co., 12085 Dixie, De-
troit, Mich. 48239, sells tablets for this
purpose under the designation Model

[

102. A vial of six tablets costs about §4.
Humidifier tablets are also available at
plumbing supply stores.

A device that may be helpful in
keeping the sediment soft is called the
Hako Magnetic Field Water Conditioner
model HR-1. This unit. about 1% in. in
diameter and 5 in. long, can be inserted
into the humidifier water supply. Al-
though | have not tested this device, the
manufacturer claims that water passing
over the directional-controlled magnet-
ic core in the device will cause the
humidifier scale to remain soft so that it
can be washed away easily. This prod-
uct comes with a one-year. money-
back policy on performance and costs
about %37, For further nformation
write 10 Introdel Inc.,, 246 North Wood-
work Lane, Palatine, [l 60067.

Unless you use distilled water, which
is hardly practical. depaosits will always
build up in your humidifier. Even the
use of a water softener will not elimi-
nate this problem. In fact, in many
cases it could aggravate it. Quite often
the salts in softened water build up in
the humidifier faster than the minerals
in unsoftened water. Regular cleaning
and tune-ups during the heating season
is always necessary for effective opera-
tion of any humidifier. The frequency of
cleaning, however, depends on the
mineral content of the water,

Don't forget to clean your humidifier
at the end of the heating season before
the sediment becomes too hard. rather
than at the beginning of the season,
when it's as hard as a rock.

SERVICE TIP
Simplicity now offers homeowners do-it-
riding mowers.

According to the company, the service
manuals are written at three levels so that
anyone, from novice to accomplished meo-
chanic, can find appropriate instructions for
their machines. Manuals now available cov-
er 3100 Series riding mowers, 4200 and
5200 Series tractors, and walk-baehind
snowthrowers.

At Simplicity dealers, the do-it-yourself
soarvice manuals cost $6.50 1o $8, depending
on size and dealer. You should contact
Simplicity Manufacturing Ine., Port Wash-
ington, Wis. 53074.

Do you have a horme-maimienanoe or repair probliem?
Send it o0 Homeowners™ Clirie, Popeler Mechanics
224 West 57th 5. New York NY. NENS Letters
canmot be answened indévideally, bt probiems of
wide interest will be discussed in the eolummn For
mare home-repair and mainrenance hefp, get PM's
Horme Care Guide, 4,95 postpaid. Send yvour ordenfs)
to Popular Mechanics, Box 1014, Hadio Ciry Station,
New York NY. 10100
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ESTS R GONE"
WITH DECIMATE

Get rid of rats, mice, roaches, fleas, bats, spiders, flies,
mosquitos, crickets, moths, squirrels, etc. etc. . ..

You can fumigate them, poison them,
trap them, etc. But what do you do
with those dead and unsightly things?
And those poisons can be harmful to
humans and pets. And pests can
become immune lo them. Bentley's
knows & better way! DECIMATE S00C
(the biggest unit) delivers an
ultrasonic sound that cannot be
heard by humans and pets. It is
completely harmiess. Butitisanother
story to all those pests and varmints.
It drives them looney! DECIMATE
causes them extreme discomfort and
pain. Would you take this kind of
treatment? Heck no. And neither will
they. In just a few weeks all those
pests and varmints just leave and
never come back.

Decimate 500C will help keep pests
from inhabiting and nesting in
vacation homes, campers, and boats
both during summer and off season
Use it to control pests where food is
kept and stored. Hard to seal areas,
such as garages, loolsheds, and farm
outbuildings will benefit most from
Decimate Ultrasonic protection

DECIMATE 500C is a home sized
varsion of an electronic pest control
used by professional exterminators.
Bakeries, schools, hospitals, elc., use
them. With a technological
breakthrough the cost has been
dramatically reduced. MNow, every
home or plant can afford DECIMATE.

There is no longer any question that
ultrasonic sound at the right

frequency range and appropriate
decible outpul is an effective way of
ridding your home or plant of pests
and varmints. The question is: how do
you tell the best product from the
rest? Check those other units for the
following features and see if they
measure up to Decimate 500C.

Decimate 500C has an EPA
{Environmental Protection Agency)
establishment number and is
approved by City Building and Safety
Departments. It is listed by
Underwriter Laboratories (LIL).

Decimate 500C has an ultrasonic
intensity output of 152db. United
States Testing Laboratories proved it
thousands of times more powerful
than the next leading competitor.

Decimate 500C sweeps two levels of
frequency from 25,000 to 65,000 Hz in
each cycle. (Beware of units of low
intensity and constant frequency).
The overall efficiency of the unit is
greatly enhanced with the changing
frequencies. Decimate S00C protects
3,500 ft.7 (25,000 it.%). Other units may
cover as little as 1500 ft. or less,

If those other units do not have all
these important features that
DECIMATE 500C has than you
should not buy them. Buy the bast,
Decimate 500C. This product should
last for 10 years or more so why not
get the best and the most poweriul
unit. And now, Decimate 500C also
generates sound in the “infrasound"”
range. This is sound below humans

and pets range of hearing that can be
bothersome to even more pests than
before.

Just plug the DECIMATE 500C into
any AC outlet and in a few short
weeks those pests and varmints could
be gone forever. Decimate, the
pioneer and world leader, has rid tens
ol thousands of homes and plants of
pests. One year limited manufacturers
warranty. Try it in your home or plant
for 30 days and if you are not 100%
satisfied return it for a prompt and
courteous refund. Major credit card
holders ask for extension 37 and
order #BG7 for Decimate 500C or
send check for $69.00 (U.S. dollars
only) plus $3.95 delivery. Canada,
Hawaii, Alaska, Puerto Rico, Virgin
Islands $6.95 delivery. Add $2.00 for
each additional wunit. California
delivery add 6% sales lax.

ORDER TOLL FREE
24 hours every day

1-800-227-3800
Ext. 37

Information/overseas/Canadian orders
415-647-7204

nh T2
BENTLEY'S
FOR BETTER LIVING™
735 Bumett Ave., Box 31445,
San Francsen, CA 94131
" 1983 Bentley's



Regular and Menthol
Kings and 100s

Kings: 12 mg ““rar,” 100 mg meotine--100°5 - M mg “rar)”
11 g mcating av. per cigarene, by FIC method

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

CAN'T GET
THE CARS
THEY NEED

PM track test reveals how
federal regulations have hobbled
today’s sad-sack police cars.

POPULAR MECHAMICS & JULY 1984

State Trooper Sam Patrick loves his Mustang pursuit

which was.the best performer in our test,

. nthm'pmﬂmaulmtnmla front-drive Plymouth
“4-cylinder, front-drive Chevy

clhhﬂtf’ﬂ.ﬂ-wnht Impaia VB and Dodge Diplomat va.

t's not too hard to imagine yourself as a highway
patrolman screaming down the interstate at 140
mph in hot pursuit of alleged perpetrators, siren

wailing, blue lights flashing, traffic dodging out of

your way like leaves before a tropical storm. You hit
the accelerator and the big V8 under the hood blasts
you effortlessly ahead of your prey. A shower of gravel
and a hail of small arms fire, and you're ready for
another personal commendation from the governor.
Well, maybe in the movies. In actual fact, today's
troopers are hampered by driving some of the slowest
cars on the road and, as a consequence, many of them
have been ordered to break off pursuit when their
speed exceeds 85 mph. In the glory days of the '60s
and '60s—remember Broderick Crawford's Oldsmo-
bile J-2, Ford’'s 406 Police Interceptor or the Chrysler

440 Wedge and 426 Hemi?—that would have been

blasphemy.

In the old days, car manufacturers could build high-

15



'SPECIFICATIONS AND DIMENSIONS

PRICE AS
TESTED

L

GAR
Chevrolet Celebrity

Chevrolet Impala
Dodge Diplomat

Ford Mustang

F!ymnuth Rellant
Turbo

performance cars specially for police
pursuit. These looked like normal
American sedans, but they were really
more like NASCAR Grand National rac-
ers painted black and white. Most of
them carried high-compression engines
with high-lift cams, multiple carbure-
tors, higher numerical rear-axle ratios,
track-inspired suspensions, and special
tires.

For those police cars of 20 years ago,
guarter-mile acceleration was in the 14-
second range at 100 mph, and top
speeds approached 150 mph for the hot
Hemi-poweared Dodges and Plymouths.
The only cars faster were hand-built
muscle cars and a handful of exotic
European sports cars rarely seen in this
country.

Mot anymore. Today, all police cars
must meet every federal safety and
pollution control requirement, from
side-guard door beams to NOx emis-
sions and the Corporate Average Fuel
Economy regulations. The sad result?
Literally dozens of stock production cars
sold in this country—not to mention any
street motorcycle larger than 350 co—
can outrun any sedan the police can
purchase. Loaded down with 200
pounds of radio and emergency gear
and slowed by a roof-mounted light bar,
today's pursuit wehicles are hard
pressed to top 100 mph period, let
alone in a quarter-mile.

Produced by the PM Auec Dega
Text: Kich Tayice
Profos. George Magher

M

VEHICLE THANS-

TYPE ENGINE

This has changed the very nature of
police work. No longer can a single
trooper quickly and efficiently appre-
hend a fleeing suspect with a short
burst of speed. A criminal in @ moder-
ately quick car can lead a merry chase
for miles, endangering everyone in his
path. The only way today’s troopers can
stop him is with roadblocks that are set
up far ahead. But inevitably, a high
percentage of malefactors will evade
the net.

Still, there's a special mystique that
surrounds any police car. To find out
just how good the cars in which our
troopers carry out their dangerous pa-
trols are—and how difficult it would be
to duplicate one of their cars for your-
solf—we assembled five 1984 police
sedans at Chrysler's Chelsea Proving
Grounds where we could drive them at
high speeds without being cited for
“reckless endangerment.”

Representing the classic full-size, six-
passenger VB police cruiser, we had a
Chevrolet Impala and a Dodge Diplo-
mat. Representing the new breed of
smaller front-wheel-drive cars, we had
a Chevrolet Celebrity and a Plymouth
Reliant which was fitted with an experi-
mental factory turbocharger. As we'll
axplain, a similar setup will be available
on 1985 models.

Last, but certainly not least, we were
able to borrow a Mustang V8 from the
Georgia State Patrol, which was deliv-
ered by Trooper First Class Sam Pat-
rick, the most pleasant police officer
you'd ever want to face over the wrong

WHEELBASE

fin.

1049

(VERALL CURB
LEWGTH fin.} - WEIGHT {lbs.}

1BB3 3.000

end of a ticket book. Officer Patrick was
a terrific halp during our road testing,
and an outstanding ambassador for the
Georgia State Patrol.

There are some communities using
Volkswagen Rabbits and Saab 900s for
suburban patrol, but the five cars we
tested are the only ones seriously of-
fered in this country for high-speed
roadwork. We put thém through our
normal series of road-test procedures to
evaluate handling, braking, and accel-
eration, plus (with light bars removed)
ran them as fast as they would go on
Chrysler's high-speed test track. We
also drove each car back-to-back over a
course that simulated normal driving
conditions. Here's what we found.

FORD MUSTANG

Last year, we tested a civilian Mus-
tang GT—a fastback fitted with Miche-
lin TRX tires—and found it a disap-
pointing handful to drive fast
According wo Officer Patrick, the Geor-
gia State Patrol had the same reaction.
So when they ordered their 10 Mustang
pursuit vehicles, they specified a notch-
back body which promised better
waight distribution and stiffer chassis
construction. Instead of the Michelins,
Georgia fitted each car with 205/70R14
Goodyear Eagle GT tires, plus Ford's
heavy-duty suspension and four-speed
manual gearbox.

Ford's police package consists of a
calibrated 0- to 140-mph speedometer,
a small front spoiler to increase airflow
to the radiator, a full-size spare tire,
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TEST RESULTS

W -MILE
CAR [sec

Chevrolet Celebrity. 154
Chevrolet Impala
Dodge Diplomat
Ford Mustang

Plymouth Rallant
Turbo

BRAKING [f1.)
ph)  (60-0 mph) (b} fewlcew]” (mph)

46 57 26 BEZI BBY

200-FOOT TOP SPEED

SLALDM  SNIDPAD ODBSERVED

PM crew installs light bars [above . Would you stop for this cop?

SHERIFF

heavy-duty front seat, heftier voltage
requlator and no console, in addition to
the chassis reinforcements. None of
these iterns significantly increases the
performance of the car, which is anoth-
er way of saying that Ford's Mustang
police car is mechanically identical to
the civilian model that any citizen can
purchase.

This is no bad thing. Officer Patrick’s
Mustang had 30,000 hard miles on it at
the time of our testing, yet it was only a
tick slower than the Mustang VBs test-
ed by this and other magazines. It was
also far and away the best all-around
performer of all these police cars. It's
the only one capable of outnunning a
fast-moving sports car on either a
straight or winding road, and while it's
no Ferrari, it was guite a competent
parformer right up to its 120-mph top
spaad.

As a police car, the Mustang has only
one drawback—two doors and a small
back seat. In California, Mustangs are
used for high-speed pursuit, then a
backup four-door sedan is called in to
haul the suspects away.

As far as civiian Mustangs go, our
testing was a real eye-opener. Forget
about the $10,000 Mustang GT. Forget
about the $16,000 Mustang SVO.
Ford's secret hot rod is a notchback
Mustang LX, fitted with the 5.0-liter
V8, heavy-duty suspension and a set of
fat Eagle GTs. You'll have a quick, fast,
enjoyable road car for under $8,000. In
today's performance car market, that's
a bargain whether you have to answer
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to a bill-paying spouse or the state
legislatura.

DODGE DIPLOMAT

As one of our test crew commented,
**This is the nation’s police car.” And so
it is. The Diplomat’'s identical twin, the
Plymouth Gran Fury, won this year's
annual State of Michigan police cruiser
shoot-out, and since many other states
base their buying decision on the Michi-
gan rasults, it has become the vehicle of
choice nationwide.

For police work, the Diplomat scores
because it feels cormnfortable to drive,
has a roomy back seat and, to be honest,
i5 8 known quantity., Fleet buyers are
guaranteed that when ordered with a
raft of heavy-duty options, the conven-
tional Diplomat will withstand any
imaginable punishment and keep on

It doesn't come cheap. The price
negotiated by fleet buyers is one of the
best-kept secrets in Detroit, but it's
surely thousands of dollars less than the
£13,000 price tag on our test Diplomat.
To be accurate, though, a civilian model
wouldn't need the £1,158 police pack-
age, roof reinforcement plate or police
identification package. A civilian Dodge
Diplomat equipped with heavy-duty ev-
erything should list for around $11,500
and sell for even less.

In its way. the Diplomat is just as
specialized a vehicle as the small but
fast Mustang. It's certainly not a car
you'd pick to drive for fun. It's more of a
professional vool for doing a job. If your

daily driving is closer to running a taxi
service or highway patrol than zipping
around a racetrack, a Diplomat could be
the answer. As one of our testers said,
“If they'd just drop the 360 four-barrel
back into it, or, heaven help us, the 440
Wedge, I'd buy it to commute,”

And that points out the Diplomat's
major failing. Despite a 5.2-liter V8, fat
tires and a suspension hard enough to
drive nails, the car is slow. The little
2.2-liter Reliant ran rings around it at
the track, and it's obvious that the
highway patrols that have purchased
Mustangs for pursuit work have done
s0 because the more versatile, but lack-
luster, Diplomat simply doesn‘t have
enough oomph. We never expected to
be saying that about a descendant of
the legendary Road Runner.

CHEVROLET IMPALA

Chevy's full-size Caprice/Impala has
the reputation of being the best full-size
sedan on the market. In police trim, it
receives a beefed-up frame, heavier
antisway bars front and rear, quicker
steering, stiffer shocks and springs,
station-wagon wheels and a 350 V8
with four-barrel carburetor in place of
the civilian 305 engine. But you can't
buy the police version unless you wear
a badge.

However, according to Chevy engi-
neer Michele Pickering, if you order an
Impala with the F41 suspension, then
fit heavy-duty aftermarket shock ab-
sorbers and Goodyear Eagle GT tires on

(Flease turn to page 108)
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Fullnwmg a two-year renovation from below the ground up, _
San Francisco’s cable cars are back in action.

his summer, for the first time in nearly two

years, one of San Francisco's beloved open-
air cable cars will clatter out of the barn and begin
to “'‘climb halfway to the stars,” as Tony Bennett
sings. For passengers aboard the first ride up Nob
Hill or down to Fisherman’s Wharf, the journey
will seem just as it always has, for 100 years or so.
The underground cables will sing and click, the
cars will rumble over switches, the gripman will
improvise melodies with his bell.

Yet, out of sight, the old-fashioned cars, with
their polished mahogany seats and riders clinging
to the steps, will bump along to a very different
technology. Beneath the city's challenging hillside
streets, engineers have innovatively blended old

-]

BY EDWIN KIESTER JR., lustration by Gary Meyer,

techniques with highly sophisticated 1980s tech-
nology to rebuild the nation’s oldest powered
street-railway system along the lines of the past.

*'It would have been no challenge to build a new
street-railway system from the ground up,” says
English-born John Hayes of the engineering firm
of Chin and Hinsholt, project manager for the
$58.2 million renovation. “"The trick was to pro-
duce a reliable, safe, efficient cable-car system
using exactly the principles as had been used for
100 years.”

Legend says that San Francisco's cable cars orig-
inated when Alexander Hallidie, a local wire-rope
manufacturer, saw a horse stumble and break a
leg trying to pull a street-railway coach up one of
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CABLE GRIP GLIDE — GLADE RAILS

DEPRESSION BEAM =]
CABLE
Fin!shlna: climb and entering a “'pull
curve,” gripman stands by to release
the cable, allowing the car to drift into CABLE GRIF

the curve on Its own momentum. The
rebuilt cableway beneath the street rests on
a continuous relnforced concrete

channei. Notched against the channel

near the top are deep-flanged guide rails.
Artist’s conception shows unigue depression
beam to hold cable down at a change

of grade. The beam swings out of the way
automatically as a car passes and grips the cable.
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the city’s steep cobblestone hills. Halli-
die went back to his factory and devised
a system by which cars clamped onto an
endless underground cable—"like a gi-
ant rubber band,” one engineer says—
and were pulled uphill, then allowed to
descend gracefully down. Hallidie's in-
vention was so successful that it was
quickly adopted by other cities, and by
the 1890s most municipal transporta-
tion operated by underground cable.
But the coming of electric trolley lines,
and later motorized buses, doomed the
cable cars everywhere except on 5an
Francisco's hills. Even there, they were
retained only on three of the steepest
routes.

In 1979 Chin and Hinsholt was com-
missioned to study the cable cars and
recommend improvement. The firm
quickly found the system was in even
worse shape than had been believed.
Orwver the years, the systemn had been so
patched up and jury-rigged that more
than 60 percent of it was beyond repair.
In worse shape was the trackway. Be-
cause the traction cable must run down

the center of the right-of-way, cable-car
rails cannot be supported by conven-
tional crossties. Instead, U-shaped iron
yokes on 4-foot centers, anchored to
brick and concrete pillars, were used.
Many of the yokes had rusted and the
pillars had crumbled, so that rails float-
ed free, giving the cars their character-
istic rocking motion and causing fre-
guent derailments. Settling of the
streets had further misaligned the rails
and increased the hazard.

The power plant, which had stood
virtually unchanged at the edge of Chi-
natown since 1887, was, to say the
least, antiquated. A single 700-hp mo-
tor drove the whole system. When one
cable broke down, everything had to be
stopped. Chin and Hinsholt recom-
mended a complete overhaul. In Octo-
ber 1982, with federal aid, the system
was closed and work began.

Not surprisingly, the biggest and
mast innovative changes are hidden
from view—in the trackway itself. The
rusted old yokes have been replaced
with a continuous reinforced-concrete

in keeping with tradition. cables are
wound like rubber bands around under-
ground pulleys [far left]. Pulleys were up-
graded with heavier bearings. The entire
cable channelway was dug up (left] and
replaced with a reinforced-concrete sys-

tem. A gauntlet sectlon [above] nears ihﬂ'l-

pletion. At these polnts,
a center rall. These are on aither

side to give the cars more stability. Some
construction sites had to be reinforced
when work was In progress due to flood-
ing from two months of heavy rainfall.

ng cars share

channel through which the cable runs.
The 5-foot-wide channel also supports
the guide rails, which have a deeper
flange than the old rails to reduce the
threat of derailment. With a few key
exceptions, the old bolt-plate rail has
been replaced by stiff. heavy-bottom
girder rail, joined every 60 feet by a
thermite weld. The old rail gave the
cars their romantic lurch and sway, but
also could cause severe jolts and haz-
ards.

The steap terrain and narrow strests
have dictated some variation, however.
For ease of repair, bolted rail has been
retained in heavy-wear areas. A special
high-silicon rail has been used on the
oputside arc of pull curves, and on steep
slopes where sand must be dropped on
the tracks to increase braking friction. A
100-pound T-rail replaces girder on
gauntlet sections, where passing lines
share a center rail, which thus must
have a flange on either side.

Ever since Hallidie's day, pine tar has
been used exclusively to lubricate the
cable as it passed over underground

sy,
]

clang and lurch, get in the way of city traffic and cover
painfully short distances at a frustratingly slow pace. But we

A Streetcar
Nalned Daslrable

Fhiladelphia’s streetcars are Ilghtwﬂpat and fuel-efficlent.

Americans love streetcars. So much so, in fact, that the late urban
transportation whiz Robert Moses once said: ""You'll sea the last of
me long before you've seen the last of streetcars.”

Romance aside, streetcars—trolleys, cable cars and trams—are
going through a rebirth in wrban America. Add to the list a new
wehicle, the Light Rail Vehicle (LRV), and you have what many
believe to be the sarly stages of a transportation revolution.

“Streetcar systems can play havoc in densely populated areas,”
says University of California engineer Lewis Renard. “But they
require far less construction and consume far less fuel than other
forms of mass transit.” Among the cities enjoying a streetcar
revival are San Francisco, San Diego and Philadelphia. New York is
congidering a mile-long trolley in the Times Square area, and
Miami and Houston also have plans on the drawing boards.

The revival of streetcars in the Philadelphia area marked a last-
ditch effort to save a dying mass-transit system back in 1880. With
federal aid, the city has since undertaken a $16 million program to
rebuild 112 "Presidential Conference Committes Cars” (PCCs),
which derived their name from the federal funding that resulted in

HO
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Cable car renovation was slowed down at

times br thatu'u:ar:bemnd
erni: But In the end, the

upt!ﬂrnrtrad’ltlnnalcars{abow] nht-nmy
new equipment in the cars is a radio device
that tells the when a cable Is
loose. In a move to major break-
downs, the cable car barn was completely
rebuilt. Instead of running all cables off a

single motor-pulley system, the four major
cnrﬁe car lines have independent motors
and feeder lines. Two of the motors are
shown In the photo at right.

pulleys. It produced a distinctive acrid
smell, collected in what Hayes calls
“great dams’ covering the pulleys, and
had a dismaying way of clinging to the
clothes of passengers. Worse yet, it
coagulated on wet days and caused
“rope jump,” in which the grip would
suddenly fuse to the cable, causing the
car to lurch violently forward, even
throwing passengers from their seats,

"We wanted a new lubricant that
would retain the qualities of high fric-
tion, as well as being very lubricating
inside to allow the cable to flex,”” Hayes
gaid. "But we wanted to reduce the
tendency to build up and to cause rope
Jump.” After two years of work, Chev-
ron came up with a new petroleum-
based lubricant which can be heated
and dripped onto the cables. "It may
cost five to 10 times as much,” Hayes
says, “'but it can be applied in smaller
guantities, and the net cost may be no
different.”

With its arched windows and Victori-
an fretwork, the cable-car bam at
Washington and Mason streets has

——

been declared a national landmark. En-
gineers were required to retain its clas-
gic lines in the renovation. Not much
stayed besides the shell, however. The
building was completely gutted to
house new power and control units.

Underneath the Washington-Mason
comer, an underground sheave room
was constructed, where each of the four
cables (one each for the California and
Hyde Street lines, and two for the
Powell-Mason line) are aligned through
a system of cables to feed into the
tension runs to be reversed. Arranged
diagonally across the main floor, these
runs, terminating in a giant wheel, can
be lengthened or shortened to adjust
tension as a new cable slackens or an
old one must be cut and spliced. Each of
the cables is now powered indepen-
dently by its own 400-hp motor, pre-
sumably bringing an end to systemwide
shutdowns. Upstairs, a new control
room will continuously monitor safety
features throughout the system.

Yet for all that is new in the cable
cars, many features would still be rec-

ognizable even to Hallidie. The cable,
for example. In spite of sxtensive re-
search, including contributions by
Swiss specialists in asnal tramways,
the redesigners found they could not
improve on the existing cable configu-
ration, which consists of six strands of
19 wires each, spirally wound around a
flexible hemp core. About all that could
be done was to install an improved
alarm systemn to notify maintenance
personnel when an individual wire
snapped.

Depression beams are a unique fea-
ture which hold the cable down at a
change of grade so that it does not ride
up and damage itself against the chan-
nelway. The beam swings out of the
way automatically as a car passes and
grips the cable. Chin and Hinsholt's
original report recommended that a
new system be designed to replace the
decades-old method. But in the end, the
depression beams were retained. "We
found that any alternative method

would introduce problems of its own, so
(Flease tum fo page 118]

their design a generation ago. The city has also ordered and is
almost completely stocked with 112 LRVs. The cars are equipped
with electronic acceleration controls and a smooth-riding
gir-suspansion system. The LRVs operate at up to 50 mph

on 4 d.c. motors that provide 100 hp each.

San Diego has Installed an LRV systermn to cover 16 miles
between downtown San Diego and San Ysidro at the
Mexican border. The streetcars are German-made of
lightweight welded steel and fiberglass. The 24 LRVs
travel at up 1o 50 mph, a great advancement over the 30
mph of traditional trolleys. Cabs are fully computerized.

Earlier this year, at a Department of Transportation
conference in Washington, D.C., a panel discussion on
streetcar use in Europe revealed plans for new system
construction in Paris, Rum.andPrankﬁmeGmnr
¥y LRVs—generally con-
sume less than 60 percent of the energy required for
subway, bus or automaotive systems,” one paper noted.
“And, wherever such systems are planned, the human
fascination with sirestcars emerges &5 a point of sup-

" Streatcar

port.""—Dennis Eskow

San Diego's LRV run from downtown to the Mexican border.
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By Anigus Laidiaw

at-tire bikes, once looked down upon ‘as kid
7 F stuff by the snooty riders of skinny-tire tour-
ing and road-racing 10-speeds, are the hottest
thing going. But today's fat-tire bike is a far cry
from the balloon-tired newsboy special of the
1950s.and '80s. Known as all-terrain bikes (the
preferred conngdtation), meuntain bikes or city
bikes, thege descendants of the Schwinn_ Black
Fhantom and Whizzer Special are a cross bétween
‘50s-style balloon- -tire flyers, lightweight racers
and your kid's BMX off-road racing bike.

It's a whole new ball game, a fact you already-
“know if you've been in'§ bike shop lately:The all-
terrain bike is.a thoroughbred all the way. What's
more, it's increasingly. being recogtized as the
ideal city bike because today's city streets can be
even rougher on machinery than the dirt trails
and mountain paths these rugged two-wheelers
were first built to conguer. In fact, you may re-
member our report on the first of these all-terrain
‘bikes (The Bike That Ate New York, page 166,
Mar. '83). Since then, new technology and. nr;!wly
designed components for-all-terrain bikes have
made them truly specialized machines capable of
wondrous things if you have the guts ‘to put one
of these guys through its paces. ..& -

Bicycles, at least mmt crt' ,;,ha mp—rated ones,

have ceased to be machines you buy like a car—as
a complete vehicle with, perhaps, a few options.
You purchase a custom off-rpader or competition
bike much the way a savvy truck fleet supervisor
specifies a line-haul tractor—component by com-
ponent to build up a machine than can do the job
you require. '

The frame sets the pace. Even the relatively in-

expensive off-the-rack, all-terrain bikes sport .
oversize top and down tubes as well-as different -

geometry than touring or rﬂad -racing bikes. The
angle between the head and seat tubes is usually
70°.0r Jess, cnmpa;ad with 72° to 74° for. road-
racing and touring bikes. =~ ™

Longer 42- to 44-inch wheelbases help bndga

—~ I

rough surfaces without jarring,loose the rider's

hind teeth. Raisad bottom Vrackets increase ~

ground clearance to about a foot from 10 inches.
Brazed-on fittings that tan't shake loose mount
cable stops, water bottles and racks. The dia-
mond-shaped frames inherited from the 10-speed

materials.

The steels used to build bike components tell e

you a lot about the general gquality of the machine,
Mild steel tuhmg or forgings have to be heavier to

(Flaase fum ba page HLI"
LS »

-
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Special equipment and design let
you ride these all-terrain bicycles on
the roughest of roads—in the
boondocks'or big cities.

rosontaken I,

i 8

b

Specialized All-Terrain Bike Components

WIDE, FLAT HANDLEBARS

AMNATOMIC SADDLE \,\ SOFT GRIPS —

FORGED
OUICK-RELEASE
SEATPOST

SUMNGSHOT STEM CANTILEVER BRAKES

18-5PEED DERAILLEUR ,.ff FORGED ALLOY RINS
s

L

e

3 "= FORGED ALLOY THREE-PIECE CRAMNKS TOOTHED BEARTRAF PEDALS T~ KNOBBY TIRES




BY EDWARD TELLER: lllustration by Attila Hejja

Fhysicist Edward Teller, senior research fellow of the Hoover Institute in California, was one of the chief
scientists invoived in the development of the hydrogen bomb. A former member of the President’s Foreign
Intelligence Advisory Board, Teller has been cited by President Reagan as his beam weapons adviser.

Prof. Teller answers important guestions about defense.

Is an effective defense possible in an age of atomic
weapons?

The idea that the weapons of offense are too power-
ful to allow for an effective defense began with
Hitler's early blitzkrieg victories in World War II. The
Nazi attack, using a combination of fast-moving
tanks, dive bombers and motorized artillery equip-
ment, defeated Poland in days, and within six weeks

French and British without a toehold on the continent.
Later in the war, the inaccuracy in bomb targeting led
to vast urban destruction, and the atomic bomb—the
“ultimate" weapon—seemed to be the final confirma-
tion of the idea that no defense is possible. The de-
structive power of the atomic bomb, a thousandfold
greater than conventional bombs, was soon sur-
passed by another thousandfold with the advent of




space-based beam weapons, but
also Important are land-based
beam weapons to defend inland and coastal
areas, and ship-based and fie lasers that
5. will hit missiles beforethey re heir targets. -




Artist's concept of
an ASAT alrborne
missile to knock
out satellites.

.., s S e

the hydrogen bomb. Coupled with fast-
moving rockets, these developments in
the 1850s provided the capstone for the
idea that defense against modem
weapons is impossible.

But defense is possible. In our era of
ever-increasing technical change, a
simple point remains valid: The extent
to which a weapon is destructive doas
not determine the extent to which it is
vulnerable to countermeasures. In oth-
er words, just because it's a superwea-
pon doesn’'t mean that it can't be
stopped from reaching its target.

There is a lesson in the relatively
recent past that should not be forgotton.
Frior to World War [, defense against
aerial bombardment appeared hope-
less. In spite of this, countermeasures
were attempted by more than one
group, most particularly by a relatively
small group of British scientists and
engineers who developed (and kept
improving) the art of radar—that is the
detection of airplanes at considerable
distances, by day or night, in fair or foul
weather. The success of their resistance
should continue to inspire those who
are determined to devise defenses even
against nuclear attack.

The attackers did not win the Second
World War. Defense, in the original
meaning of the word, was not obsolete
then, nor has it become so now. To
ignore defense, to place all emphasis on
retaliation, was a political decision
made effective almost a quarter of a
century ago.

On March 23, 1983, President Rea-
gan questioned the completely lopsided
policy of deterrence that is our current
national policy. In his speech, the Presi-
dent made no specific proposals and
offered no suggestions about the nature
of protective systemns. He simply sug-
gested in a justified manner that we
place more emphasis on defense.

Unfortunately, the increasing impor-
tance of technology to military affairs
has caused a proliferation of secrecy.
The contemporary discussion of de-
fense proposals is carried out in an
environment where the best publicized
plans are those that are least feasible,
and the excellent plans are unknown to
the public.

Is the term Star Wars, a good descrip-
ton of this kind of defensive effort?

To many, Star Wars seems an appro-
priate description of modern defenses
because thorough technological innova-
tion is connected in the popular mind
with science fiction. Although President
Reagan's proposal was dubbed Star
Wars so its opponents could ridicule it,
remarkably enough, a considerable por-
tion of the population took that designa-
tion in a8 most positive manner.

What technologies are available to
build modern weapons of defense?

It has bean proposed to populata
space with defensive battle stations.

While this proposal fully justifies the
designation Star Wars, its disadvan-
tages are numercus and obvious. One
most important consideration is that a
proper defense must be less expensive
than the countermeasures that would
render it ineffective. Establishing the
proposed battle station would be ex-
pensive and difficult, but it would be
comparatively easy and inexpensive to
shoot down. Already the United States
has tested Anti-Satellite (ASAT) mis-
siles designed to knock out offensive
satellites.

But, imagine if you will an alternative
method. There are half a dozen inge-
nious proposals that appear to satisfy
the requirements for defense. Unfortu-
nately, they are classified. We are trying
to keep ideas secret even though we
have excellent evidence that these
same Ideas are available to the leaders
in the Kremlin.

The Soviet people have no need to
know since they have no possibility of
influencing public policy. The American
people have a need to know, They
cannot possibly arrive at reasonable
decisions if they are kept ignorant of the
ideas that underlie defense. This does
not mean that secrecy is completely
useless and should be forthwith abol-
ished. Details, blueprints, know-how
can and should be kept secret at least
for a while. Such limited secrecy has
been practiced by industries for many
years without interfering with informed
decision-making.

Even though details cannot be given,
one general idea is sound. Lasers, direc-

tional weapons that project energy in a

Is Star Wars system a sitting duck? SURVEILLANCE
Edward Teller objects to the popular Idea of a Star Wars defense shown In our RELAY MIRROR
concept art. Laser and rall gun satellites are too vuinerable to attack, he says.
Where we show ground-based tracking radar, he'd Install a laser that ,/ -
fires at an orbiting mirror, which would then direct the beam at the RAIL J&\
ICEM. Our text on the facing page explains how Star HIGH-PCAYERED
Wars proponents think the system would work. LASER
HOBM POSITION DATA

€=

HIGH-PCAVYERED RAIL GUN

HIGH-PCAYERED
LASER




Lasers and
rail guns arrive

future has arrived. Beam weapons
are currently undergoing tests on Air
Force aircraft and Army tanks. Last year,
the message rang loud and clear after an
Air Force C-135 with a strange-looking
buibble-top shot down a Navy drone off the
California coast. The weapon: a laser.
Meanwhile, the Army is using an experi-
mental track vehicle on a secret range to
shatter small antitank missiles with a blast
of laser light. And this summer, the De-
fense Department will conduct several
tests on yet a new weapon in the unusual
arsenal. Using a laser tracking device, the
naw Anti-Satellite missile (ASAT) will be
launched from a souped-up F-15E flying
out of Edwards Air Force Base in Califor-
nia.
Earlier this year one of the 1B-ft.-long
missiles was launched from an F-15E,

— 60,000 MILES

—— 30,000 MILES

;L\.u

which fired the dewice down the Pacific
testing range. Radio Moscow quickly ac-
cused the United States of planning to hit
Soviet space satellites with ASATs. The
weapons have no explosives in their war-
heads. Instead, the missile (s designed 1o
break up an enemy satellite by collision.

While laser anti aircrafti guns and
ASATs are undergoing further tesis, labs
mﬂssﬂmnatlunmwmhngmashwnf

“lltnhmsl:mﬂ.!iamrmufﬂmndfhr
laser light to travel one mile,” a declassi-
fied Defense Department report says.
"And in that time a supersonic airplane
traveling at twice the speed of sound will
travel only a little more than one-eighth

Tha next generation is rail
guns—weapons that fire
electrons or neutron beams
at a target with far greater
power than any laser could
muster. Officials of the De-
fense Advanced HResearch
Projects Agency (DARPA)
say rail guns could be ready
for deployment some time
after 1995.

The basic laser being used
today is the Gas Dynamic
Laser, or GDL. Burning car-
bon dioxide with nitrous ax-
ide, the GDL produces high
energy carbon dioxide that
sheds powerful bundles of

An ICBM |aunch |facing page| is detected and a series of hi
action. A survelllance satellite at about 60,000 miles altitude tracks the missile and positions beam weapons

for the kill. If ary weapon fails to destroy the missile, other weapaons back it up farther down the
tracking range. Reflectors can pick up kill beams deflected from the ICEM and send them back to

the target. Near the end of the ICEM's trajectory, or early in the [aunch of a submarine-

Air Force C-135 |t
carries a
|above|

light on a target. Some experiments under-
way this summer involve an even more
powerful Eleciric Discharge Laser (EDL).
The more powerful weapon can bum &
hole through an aircraft’s skin in fractions
of a second. The weaker GDL penstrates
some aircraft materials, but there are ways
to "harden” a plane or missile against it.

Still, DARPA officials favor the GDL
because, in addition to being able o kill
some aircraft, its waves of energy can
disrupt radio signals and take a guided
missile off course,

In testimony before the Senate Armed
Services Committes, DARPA officials have
said the Soviet Union may already have
deployed high-energy GDLs around land
bases near Moscow and perhaps aboard
orbiting satellites. But they emphasize that
the United States has taken an early lead in
the technology, and if there is a beam
weapons race, the Soviet Unlon is playing
catchup.—D.E.

laser and rall gun satellites goes into

based missile, a laser/rangefinder can track the ICBM to make a quick kill. Missiles that
get through the defensive layers and close to their target can be destroyed by

alrborne lasers. Even praponents of this Star Wars defense acknowledge that

some missiles could get through the net.

HIGH-POWWERED
LASER




How To Customize

Minivans—Iike minicars—aren’t designed
for minipeople with minibudgets. You
can personalize them in a big way.

ith fuel prices stabilized for the moment,
w:'ecremjﬂnal vehicles are making a strong

comeback. Leading the way are personal-use
vans, especially the Dodge Caravan/Plymouth Voyag
er {same vehicle, different trim).

The Caravan/Voyager was the first small garagea-
ble American van out of the chute, and as such, has
captured America’s fancy. Already Chrysler has spon-
sored a competition for recreational van conversion
companies, and 49 participants recently showed what
they could do with the T-van. Results ran the gamut

BY DANIEL CHARLES ROSS
Detroit Editor
Photos by George Nagher

from full-dress police paddy wagon to executive
commuter limo to full-luxe traveler

Shown here is the vehicle we thought was the best
of show in the personal use category, the Mini Ram by
Advanced Creations of Romulus, Mich. Bob Wolf and
his crew have turned a regular-issue Caravan into a
plush tourer which has the advantage of added
interior storage space under the seat/hed.

S0 while Chrysler is still adjusting to the demand
wrought by its new products, and Chevrolet and Ford
are just now getting ready to introduce their new
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Mini Ram commercial van has lots of
al for customizing. This example
es TV, minibed and a handy reoftop bin.

small vans, the rec vehicle people are breaking new
ground in adapting the downsized people movers to
personal use. It isn't as easy as it appears.

The construction of the Caravan presents conver
sion shops with a whole new set of problems. Locating
places where holes may be safely drilled is primary
among those difficulties. To permit customizing with
as little drilling as possible, the Mini Ram was the
beneficiary of Silkaflex adhesive, a latex-based com-
pound formulated to permit expansion and contrac

Trak-Rak looks llke a standard rooftop Clever linkage swings the bin down towailst  Lightwelght bin holds 15 cu.ft. of cargo (three
luggage bin when it's in its stowed position.  level for loading or unloading of luggage. to six sultcases| expanding van's capacity.
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tion with temperature fluctuations. Su-
perglues, the cyanoacrylics, don't allow
for these extremes, and are particularly
susceptible vo failure when the bond is
wood-to-metal.

The esxterior of the Mini Ram has
obviously received great care. The mu-
rals were airbrushed by a local Detroit
artist, and even up close, the work is
extremaly well done. The immediate
attention getter, though, is the raised
roof and the neat Trak-Rak storage
compartment.

Raised roof draws interest

The raised roof is a modification of a
new full-length roof section made for
the T-115s by Viking Formed Products,
Middlebury, Ind. Wolf trimmed it to the
desired length and finished it to con-
form with the dimensions of the Trak-
Rak from Pivot Mfg, Co.

The fiberglass roof is bonded glass-
to-metal with putty tape to provide a
watertight and flexible seal. It's fas-
tened to the Caravan roof and the seam
underneath and on top is covered with a
silicone molding.

The unique Trak-Rak completes the
roof treatment and significantly in-
creases storage space. The Trak-Rak
swings off the top of the Mini Ram on
rails mounted to the roof. Depressing a
lock button permits the brace to tilt
further, until it's at waist level for easy
stowing of gear in its 15-cu.-ft. com-
partment. The unit itself is lightweight
fiberglass and anodized aluminurn,
with a locking hasp to prevent acciden-
tal tilt or tampering. The entire assem-
bly requires only a single threaded
fastener in the vehicle.

Mot all customizing kits are created
equal, or even practical. Case in point:
The ground-effects running boards and
wheealwell flares displayed on the Mini
Ram completely cover the jacking
points. So the frame pads where a

Tiny Sony color TV & mounted in astom
center console. Lodking door hides TV when
not in e, Corsole ducts heat to rear seats.

90

hydraulic lift would pick up the vehicle
are now useless. Wolf knew this in
advance, but used them on his show
vehicle anyway for display purposes
only. Be careful to determine your own
neads before installing customizing
products.

The roof-mounted Sony television an-
tenna leads inside to a jewel-like Sony
EV-5300 color TV receiver. The Sony is
mounted in Wolfs unique center con-
sole behind a lockable door. The TV
uses a one-touch toggle to initiate a
channel scan from its current setting to
the next strongest signal, and receives
both UHF and VHF signals with re-
markable clarity.

Center console changes

The center console is cleverly done.
Finished in wood-grain Formica, it pro-
vides efficient ducting of hot or cold air
to grateful passengers in the rear. Ad-
vanced Creations will soon market an
improved version of the console in rug-
ged ABS plastic, which will incorporate
the ducting, a cooler under the armrest
and will also relocate the Chrysler radio
to a handier position.

Wolf uses and recommends to cus-
tomizers that only automotive-grade
fabrics be used in rec vehicle conver-
sions. Auto grade fabrics are of consis-
tent quality, durability and color, even
though swatches of material may come
fromm batches manufactured months
apart. So-called auto-type material isn't
up to the task, may not be able to be
color-matched later, or may have a
weave that's impossible to duplicate.

Built into the interior of the Mini Ham
are storage spaces in the side pods and
cup holders for drinks dispensed by the
Telco drink dispenser. Manufactured by
Thomas Electronic Corp. in Nashville,
Tenn., the dispenser is energized by a
dash-mounted switch. When tumed on
at the dispenser, it then can pump your
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Six-way powered chairs

Even the Dynaflex captain'
are specially made for the C:
Noyager. They are downsized to
narrower T-115, and in the Mini
offer six-way power adjustment.
their lowest setting, tall drivers W
note that eye level falls right at the 1o
reach of the wiper blade. A lower
mounting position, or longer wiper
blades, will cure this problem.

These are just a few of the add-ons
now becoming available for Chrysler's
gmall vans. As the Ford Aerostar and
Chevy Astro vans come on-stream, the
small van will become a haven for
families searching for a recreational
vehicle with more than a toy's utility.
Customizing is the way to turn the
routine into the unique, while at the
same time providing a fun project for
the entire family, ™

The Recreation WVehicle Industry Assn.

(RVIA) is an organization of companies in

the United Siaves and Canada in the busi-

ness of building, modifying or supplying
pans or services for rec vehicles of all kinds.

The RVIA sticker on a vehicle or par is the

industry's official sancuon that it meets

federal motor vehicle and RVIA safety stan-
dards. Following is a brief list of companies
with products for customizing the Dodge

Caravan/Plymouth Voyager and similar

RW's:

Advanced Creations, 30415 Ecorse Rd.,
Romuolus, Mich. 48174, (313) 728-T7000.
Producis: center consoles, electrical
swilching systems, seal-bed unkts, finish-

ing panels, captain’s chairs, total van con-
versions o Mink Ram specs.

A & E Systems Inc., 3100 West Seger-
strom Ave., Santa Ana, Calif. 92704. (800)

Where To Get Custom Minivan Parts

854-3172. Products: sinks, faucets, draw-
ers, circulating fans, doectwork, thermo-
stats, hand water pumps, running boards.

ARA, Motorola Mfg., Co., 606 Founiain
Parkway, Box 870, Grand Prairie, Tex.
75050. {214) 647-4111. Products: air-
conditioning systems, burglar alarm sys-
tams, anlennas, engine and transmission
cooling devices.

Air Lift Co., Box 12150, 2710 Snow Rd..
Lansing, Mich. 48801, (800) 248-0852.
Products: air lift springs.

American Honda Motor Co. Inc., 100 Wiest
Alondra Blwd., Gardena, Calif. 90247,
(213) 327-8280. Products: BV generators.

Amifridge, 23802 Cooper Dr., Box 2287,
Elkhart, Ind. 46515. (219) 262-2521.
Products: iceboxes, a.c./d.c. refrigerators,
van accessories, overhead and wall con-
soles.
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Fersonal touch can be lent to minivan with a wide
range of add-ons by firms listed below.
Some have to be by a pro. others can be ordered
from catalogs for self installation. Some can

be built by any good craftsman. Many are mutually ex -
clusive - you can’t Install a raised roof and a luggage bin.

- bin expands minl's
e e limited cargo capacity.
RAISED CAB-OVER T T -
CAMPER ROOF ’ a
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Compact Disc Players
Your Choices Grow As Prices Fall

he drawer glides open without a sound, inviting you to drop in your latest laser disc. It slides
closed just as quietly, and the disc spins up to speed. You can then listen to the music without
lifting a finger, or you can take over, playing the panel controls to pick off the disc just
what you want to hear: Select any track with the touch of a button; skim through all the
selections, hearing a snippet of each; or punch in a program to hear the tracks in

the order you want.

Easy operation and versatile manipulation of the
laser disc are common to all the second-genera-
tion $500 to $700 Compact Disc players,
sometimes called laser turntables, The
newest players are technically better
and lower priced than their $1,000
ancestors, which were introduced
{Flease turn to page 114}

Yamaha CD-X1 $599

Sanyo CP 200 5550




Here come the $500 to $700 laser
turntables—with controls that let you cue
your music with the skill of a disc jockey.

BY CHRISTOPHER GREENLEAF : Photos by Brian Kasoff

Technics SL-P7 5600

When a Compact Disc lands

in the front-loading drawer of any one
of these nmnﬂ?nurnﬂun players, it'll deliver
the purest sound you've ever heard from your stereo system. Sony CDP-200 3700




Simple cup hooks, mounted on one end rail [left),
provite a convenient place to hang long barbecue
utensils. The built-in ice chest [right] is lined with

Styrofoam insulation and has a lift-out plastic bowl.

= - T

One side of the cart has a center drop-down door [left)
that covers a slide-out cutting board and broiler pan. A
built-in bottle rack [right) provides storage for wine,
spirits and mixers close to the ice chest.

(5 Outdoor
Classics In

BY ROSARIO CAPOTOSTO



Here’s a set of attractive and
versatile outdoor furniture that'll be
perfect for your back yard,

patio, deck or sunroom.

B i1

hese six pieces of outdoor furniture—barbe-
cue cart, chaise, coffes table, telephone
caddy, tray and planter—were all designed to

withstand exposure to heat and moisture, to fulfill
specific outdoor living needs, and to share the com-
mon design elements seen in the photos above. To
begin with, kiln-dried, clear. heartwood redwood
was used throughout. This grade is very smooth and
free of blemishes and warps. It's also lightweight,
structurally stable and highly water-resistant.

The specific utility of each piece is also shown in
the photos here. For just one example, note that the
sides of the barbecue cart are defined by function
Oin the food preparation side, there are two drawers

POPULAR MECHANICS =

Our lightweight tray (left), sized to fit on the pull-out
shelf, has ample room for both glassware and bottles,
The small caddy [right) was designed to hold a portable
phone and other items often used outdoors.

Adjustable chalse back [left) features five positions for
maximum comfort: flat, 15°, 30°, 45° and 60°. One
side panel of our planter [right) comes off to make in-
stalling or removing large potted plants easier.

for cooking aids and a pull-out maple cutting board
and broiler pan. And, on the opposite side, there's a
bottle storage rack and a built-in ice chest for bever-
age preparation.

Furniture design: Fo NS0 A SEeve '.'.
Color photos; FHoary Ha Phutu Hﬂlm E|
Black and whi'ltphm I-. S0 Capo
Technical art: r ig=ne Th 1
Redwood: | i R Al




This combination barbecue-and-bar cart
has room for two people. Extra space I3
provided by & slide-out shelf covered with
plastic laminate for easy cleaning.

Use a dado head in a radial-arm saw to cut
shelf rall dadoes in legs. By installing a
higher fence in the table, the cut through
it serves as a leg cut alignment guide.

Slide each rail completely into its proper
leg dado. Then use a utility knife to mark
the precise width of the half-lap joint on
the inside surface of the rail.

Barbecue cart

This unit is constructed of two sepa-
rate assemblies: a case that containg
the drawers, storage bin, cutting board
and broiler pan; and a framework that
acts as the basic structural support for
the case and for the top and shelf
boards. When reviewing the materialg
list for this project (page 123), keep in
mind that architectural-grade 2 x 4s
were used for the legs. These measure
1% x 3%z in. If you use construction-
grade stock instead, adjust the materi-
als list to reflect the narrower 1'-in.
thickness.

Also note that this cant and the other

five projects were all assemblad with
waterproof resorcinol glue and finished
with three coats of UGL Imperial Zar
satin finish to help them withstand the
alements.
Construction details
Begin building the framework by
cutting the legs and rails to size. Then
cut the dadoes in the legs as shown on
the drawing to receive the lower shelf
rails. The end rails are let completely
into the legs and the side rails are
joined with half-lap joints. Also, cut to
size the add-on wheel blocks that form
{Please turn to page 123)

~_/ |

V15 1

The cut leg parts are ready for assembly.
The two center legs, and blocks between,
form the axle support for wheels. The
others are single legs for cart front.

Use a router to round corners on the upper
section of each leg before top rails are
attached. Nail a block in place to stop the
cutter 3. in. below the leg top.

Here Is the completed frame. Note support
cleats for the top and shelf boards on the
Inside surface of the ralls, and the cutout
on the end rail for the sliding shelf.

96

Begin case construction by glulng up stock
for the facing panels. Then, using a table
saw, cut out drawer openings by holding
board in place and raising blade.

Join the wheel blocks to the rear legs
using glue and four 4d finishing nails per
Joint. Set nallheads and let the assembly
dry overnight before continuing.

Glue and clamp the long bottom rails to
legs. Let dry, then clamp the other rails in
place. Bore screw plug. shank and pilot
holes through the rails and into the legs.

Make vertical drawer cuts on a radial-arm
saw. Use a square to align the blade center
over opening center. Lock carriage In
place, then lower blade into stock.

POPULAR MECHANICS & ILILY [984



BARBECUE CART 12 x 2% 5" RECESS
247 WIDE x 34" HIGH x 48" LDNG W CEMNTERED BN TOP JJ2

"
—

38 x 352"
DADO (BOTH ENDS)

-tk 210074

DETAIL %0
PULL-OUT SHELF AND END RAIL

EACHSO. =17

-

i l
v ]| :
26
g - - 1316° e METDIA
E DETAIL 5 PATTERN & DETAIL 7 DETAIL &
DETAIL 4 TRACK-J BIN SIDE-DD LEG-M WHEEL BLOCK-N

POPULAR MECHANICS » JULY 1984



4 Homemade

Tools You'll
. Be Proud To
by Show Off

Make these handsome,
ingeniously designed
) hand tools for your shop.

W i Cutting entirely through this 4-in.-

f dia. PVC pipe would be an impos-

| sible task for a standard hacksaw,
but not for our deep-cut version.

here is a great feeling of
I pride and accomplishment
that comes from creating a
project with your own hands—as
most PM readers know. Wall, now
you can take that special feeling
one step farther by making the
tools shown here to use in creating
the praject.

The tools are a deep-cut hacksaw,
an adjustable contour sander, a
quick-change full-sheet sander and
an oak bar clamp. Not only are these
tools functional, they're handsome
45 well, The unique combination
of rich wood grains with shiny brass
and steel makes for a tool that you'll
be proud to use and show off. Also,
the tools are a bargain, since they're
made mostly from shop scraps.




1 Deep-cut
hacksaw

It's no secret that a hacksaw is essential
in any shop. But standard hacksaws
share a common shortcoming: depth-of-
cut is limited usually to less than 4 in.
Make the deep-cut hacksaw shown
here to complement your standard
model saw. With an BY:-in. depth-of-
eut, it tackles jobs other hacksaws can't.

First, cut the three saw frame mem- |
bers (parts A, B and C) from 1-in.-thick |
oak., Next, cut a ¥ein-wide * 2-in.- |
deep open mortise through the handle
{A) and a mating tenon in the top frame
{B). Also bore and notch the bottom of
both the handle and front frame (C) to “

accept the angle-irons and steel plates e ¢ o

(K, L. M, N), and the threaded rods | i { ! “-\':b :
(H1,11) of blade holders. Join handle 10 The hefty 6-pound deep-cut hacksaw |above) cuts at least twice as deep as a standard
top frame using carpenter's glue and hacksaw. The heavy-duty construction of cak and steel ensures many years of service.
two *-in.-dia. hardwood dowel plugs.

Attach the two steel pivot bars (G) saw frame with three coats of wood close to the blade as possible. The
and the two brass bars (F) az shown. sealer; apply paste wax to all surfaces. deeper the cut, the higher you must
Note that the bars extend into the frame In use, position the tension bar as position this bar—Hobert Bessmer
about s in. to form a channel for the
tension bar hexnut (D) and the maple
pressura hlock (E). Attach the angle-

MATERIALS LIST—DEEP-CUT HACKSAW

% Koy Mo, Size snd description [use) I 1 56 = 5@« 134 steed (blade holder)
:Lmi?ndiﬂf::ldpmﬁ::??m;:j Shzﬁtf"r AT Yk ;;_-; 1tflt;:nds mm::p i 1 g x ¥ threaded rod with washer and
g bla ers (H,I). and tap B 1 1= 3% = 18" oak (iop frame) wingrud
C 1 1 1'% x 936" ogh (oot frame) J 2 \wdma % 74" steel pin
each E{hldla”hn;?;: 150?::&“" ﬂga::g D 1 !.g'm: % 1134 shogl rod, ::h-um. one K 1 Wt 11;; x 14" angia-inan
rods Al hald washaer (lension bar) L T Vb e 1% = 147 siesl plate
drill "/s-in.-dia. holes for the steel roll E A ?';w;wm Biock) > ?::‘ Ak haﬂf ot i
< = A ER . L " * p
pins (J) which hold the blade in place. £y & 34 No 8 M twass serew G & yeda % VA bemsn domi wnd not
Attach front frame to top frame with G 2 % = % « 114" siesl {prol bar) P 2 ada = 1° hardwood dowel
a machine bolt (Q). Then assamble &' " ISP oy O e, meeietem et
tension bar and pressure block. Finish w 1 I da, < ¥ hreaded rod, washer, wingnul *Cuil vom one side of & 172 « 112" angle-ingn.
18 1g” DEEP-CUT HACKSAW
P 1 i P T e e S e _D
i ! | CUT END AFTER JOINING
i ; S . b 1? PARTS A AND B
-..i_ J| 1 i = Fas DA,
: &
EACH 50.=1 i ¥ Al 1\
CUTTING PATTERN : 1 6 B
adl * L
= i 1
- H | g i P
. . ' | | i ——
e F 3 i } 1-5/8" | T -;_d‘D
F e @ . A= g C- | ol
14 3 I. S | THREAD ROD ) Bl ot :I‘
o - END 2-1/2" =, N e - !
e[/ = S ite B \a
. 1 o " .
| 1~ 12" 4174 Hy : p F el
L] e T ———— - | -
A m 2 N ) Stz s | I
J e £ 5° ANGLE ! 12" SAW BLADE Sy 14
DETAIL 1 DETAIL 2 A1 \  staGGER 4 :
/ (= | SCREW HOLES |
e E::J !
3’- i ¥ o5 <
: 138" - Iy ¥ Gt T
Wil el B I N o s TR LR
34 g 24t BT 212112k L7 -—-— o 27 E];m / .
DETAIL 3 DETAIL 4 N M 1
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Trying to smooth curved or circular-
shaped workpieces by hand sanding is
a slow and tedious chore, But the con-
tour sander illustrated below will solve
that problem by making the finish-
sanding of such shapes a quick and easy
procedura.

The contour sander features an ad-
justable handgrip (A) and front post (B)

which hold a cloth-backed abrasive
strip.

By adjusting the handgrip and post
on the rail (D), the abrasive paper will
conform to a specific diameter, You can
increase the maximum sanding diame-
ter of the tool by substituting a longer
abrasive strip and steel rail.

Start by gluing-up the handgrip and
post after routing a '/s-in.-deep X '/e-in.
groove in each piece to form the rail
channel. Next, chisel out the recesses
for the steel plates (F) and make the
locking knobs (G) by epoxying a '/»-20
bolt into plastic caps from two gallon

jugs. Now bore and tap threads into the
handgrip and post to accept the thumb-
screws (E).

Bore the two '/z-in.-dia. relief holes in
the handgrip and post as shown. The
holes prevent splitting and provide the
spring that's necessary to grip the abra-
sive strip firmly. Finally, cut the abra-
sive strip slots into the bottom of the
handgrip and post using a dovetail saw
or hacksaw,

Apply two coats of polyurethane var-
nish to all wood surfaces.

—Robert Bessmer

MATERIALS LIST—CONTOUR SANDER

Key Mo, Sire and descriplhon (use)

1" = 3 = 034" gak (handgrip)

1* = 2 = 55%n° oak (fromi post)

1% = 2% = 234" oak (knob)

L W W2 ok 127 sieed keystock (rai)

3a = 1% « 134" acrylie (ihumbscrew)
-16 » 23a thweaded rad and washer
Ya = 3« 7 sieel plate and o 17 Mo, B Th
SCIEWS

Fa = 1% -dia. plastic cap

a1 Va-20 = % machine boll sei in spoxy
“Made from gluing-up & ™-thick siock.

@ TmMmMMmoOoo»

LN~ LU L R

The front post and back handle of the
contour sander slide on a steel rall to
adjust for sanding smali-diameter work-
pleces [left] or for larger pieces [below].

214 x B-1/2"
CLOTH-BACKED
2 ABRASIVE STRIP

3/B"-DIA. HOLE,
DD NOT TAP

IIrIII'JII.'lII].i'I 1-3/4" DETAIL 2
Eq
EACH SC.=1/2" 'L "
2" .‘lr Bh E-Il
I [ |
] 1 % ! :
ome ] r
I N T U
Euh vE ) me
. I 1T\=
] N[\
L |
DR ENE TSGR
1 |
I -~ !
moss mEFEE
1 N JE
=) 12DA, My
" RELIEF HOLES [—h.. 1
e g ,—.i._. airca ' B _‘ '1'}
1
E= DRILL: 57157 )
]TﬂiF.IS.fISJ.E i 38 -DIA,
HOLE
SAW
KERF

DETAIL 1

CUTTING PATTERN
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3 Quick-change
sander

The simplest of all sanding tools, the
sanding block, has just reached state-
of-the-art proportions—thanks to the
quick-change sander. It features a two-
handed grip and a rotating body (A)
that holds a full 9 =% 11-in. sheet of
abrasive paper. To eliminate sandpaper
waste, all four sides of the body are
used. Simply pull the spring-loaded
engaging pin (E) and rotate the body a
guarter of a tumn for a fresh sanding
surface. There is no need to reposition
the abrasive paper.

Cut the body from a 2'%-in.-thick
solid or glued-up block of hardwood.
Carefully sand each side as flat as
possible. Then, cut a groove for the
clamping rod (1). Centerbore a *\e-in.-
dia. heole through the body for the
handle shaft (D). Shape this shaft by
first heating the rod with a propane
torch and then, while bending it in a
vise, pound the rod with a heavy ball-
peen hammer, Caution: Be sure to wear
safety glasses. Now cut and shape the
handle, knob (C) and remaining parts.

Mext, bore and tap the knob and cut
matching threads on the shaft end.

Use the quick-change sander |abowe | for the sanding of large. flat areas. The body rotates
to utilize each of the four sanding surfaces, without repositioning the abrasive paper.

and cut and fasten the plastic caps
(F H). Make the pivot rod (K} by cutting
the head from a ¥s-in.-dia. bolt and
install it to hold the clamping rod (J) in

place. Attach rubber backing {M) to the
body with contact cement and ‘/=in.
wire nails.—HRobert Bessmer

(Fleage tum to page 113)

MATERIALS LIST—QUICK-CHANGE SANDER

Then bore a stepped hole in the handle  Key Ne. 5:.:- -u! description (use] H 1 U x $la o 2% plastic (rear cap)
for the engaging pin assembly. Note § | I:IIITImSEel | Nooremciemte
that three different diameter bits are ¢ 1 2Va'-dia. maple (knob) ing rod) —
used. First, bore a hole '/z-in.-dia. = 1'% © 1 'a'fa = 17 sleel rod (shatl) K 1 Wi = 1% Hreaded rod (paot rod)
in, then bore ¥ win-dia. X¥ain.hole £ | o re et B 1 b e s
iy - - - 3 L = in ing
(for the compression spring) and finally BT 1 A '-ﬂlm- sty el pl). W %1 T'L:Tmm screw
e 2 4 % 2 % 24" gorylic of phanolic sheel plasta ' SCTEW
bore a “w-in.-dia. through hole. firont cap) P20\ s nail
Next, fasten the hardwood block (G} & 1 e = 2l o« 2% hawdwood (biock) Q@ 1 'weia = 1% compression spnng
DETAIL 1
o CLAMPING ROD B
PIVOTS ON K E

CLAMPING
ROD DETAIL

ALIGN CaP-F
FLUSH WITH
TOP OF BODY-A
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How To Install
A Water Fllter

= .‘..,-, -“l‘ 'lq"'\ 1_,“‘lﬂ
. /

- '_ I‘L *"""

Clear water that tastes
too, s provided by this under-
sink water filter by Everpure.

And it's not difficult to install.

1 A separate faucet, such as Everpure’s
unit, maximizes fllter life by providing a
separate source for drinking and cooking
water. Kit has self-tapping valve, faucet
with escutcheon, tublng and all Tittings.

2 Insert the stem of faucet with its rubber
gasket through a hole in the countertop.
Place flat washer, lock washer and nut on
stem above counter. Orient faucet untll
handile is in position, then tighten nut.

102

& Todrill a Vi-in.-dia. hole in a porcelain
sink, first use a center punch over a taped
area to t chi . For stalnless-
steel sink, drill a pilot hole first. Use a
carbide bit to drill the hole.

& To test position, select and mark the
Installation point on the cabinet wall. Be
sure the unit mounts vertically, with a 2=
in. clearance from the finished floor for
easy replacement of filter cartridges.

\Whether your filter is a main-line
or undercounter hookup, follow
these steps to cleaner, clearer water.

t's no secret that the purchase of
household water-treating equip-
ment has skyrocketed in ten years,

In the last two years alone, this sales
volume—rnostly water filters—has tri-
pled, according to the Water Quality
Assn.

This surge in filter sales is a result of
people’s increased awarenass of the
hazardous by-products of our civiliza-
tion—industrial waste, herbicide and
pesticide runoff—and the effect of other
pollutants on the water we drink. The
discovery that chlorine, the purifying
agent used to treat water, can also aid
in forming trihalomethanes (THMs),
perhaps harmful to humans, has been
another boost to filter sales.

City dwellers who want clearer water
than the aged municipal water mains
can provide are also tumning toward

UNDER-SINK FILTER INSTALLATION

FAUCET
FOR
FILTERED
WATER
S

PR

TAPPING
VALVE

|
COLD-
WATER
LINE

TWO-PART
FILTER

MINIMUM 251N,
CLEARANCE FOR
FILTER REMOVAL

5 Install Ya-in. elbow compression fittings
on the dual filter head. first wrapping all
pipe threads with Teflon tape or a good
grade of taste-free pipe dope. The fittings
should face the cold-water riser.
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water filters. Others who rely on bottled
water for drinking and cooking, are
trying water filters for their relative cost
savings. Such savings mount up when
the homeowner installs the filter.

Common water problems

A certain amount of taste in drinking
water is welcome, as most people who
have drunk wvirtually tasteless distilled
water will agree. The fresh taste of
bottled water comes from the minerals
it contains. However, other tastes in
water such as chlorine or fish are un-
pleasant. Many communities com-
pound the problem by adding more
chlorine to the water w ensure its
safety. A fishy or musty odor is closely
tied to unpleasant taste. An improve-
ment in taste and odor are among the
major benefits of water filters.

However, studies have shown that a
common unpleasant odor, the rotten-
egg smell of hydrogen sulfide, is not
effectively removed by a water filter.
Yet, chlorine, which leaves its own
unpleasant taste but can be filtered out,
removes hydrogen sulfide odor.

Deteriorating water mains and low-
ering water tables across the country
contribute to sediment and particles
{turbidity) in water. Filters can help
remove them to leave water clear.

Organic contaminants that aren’t ap-
parent are another problem. The THMs
mentioned above are among the major
organic contaminants. Many filters can

& Mount filter head to wall with four
screws provided. The entire unit, when
filled with water, weighs 15 pounds. If
wall construction permits, you may wish to
substitute bolts or other mounting devices.

¥ Toconnect compression fitting, remove
nut and brasis ferrule. Slip nut, then plastic
ferrule over tubing. Place tube insert in
tubing end: then insert tubing end into
the fitting and tighten nut,

POPULAR MECHAMNICS ® JLILY [¥54

help remove such organic chemicals, if
the filter cartridge is changed often
enough.

During extended periods of nonuse,
bacteria can develop in a water system.
A filter cannot remove bacteria. A moist
filter that isn't used daily also encour-
ages bacteria—one reason why it is
important to change the cartridge regu-
larly. It's a good idea to let water flow
for a half-minute through the filter
before use.

Water-filter cantridges

All water filters have a cartridge
which must be replaced periodically, or
in some cases backwashed, for it to be
effective, Cartndge life depends on the
amount of water passing through the
filter, the amount of impurities in the
water, and size of the canridge. They
may last from one month for smaller
units to several years. Replacement is
advisable when water flow seems re-
stricted, and taste or odor returns.

Types of installations

The easiest filter to install is a faucet-
attached wunit. This is either attached
directly onto the faucet outlet or placed
on the counter and attached to the
outlet via a hose. Generally, these filters
are smaller, less expensive and less
effective than those discussed later.
Some faucet-attached filters have a le-
ver that routes water into the filter only
on demand, thus prolonging useful life.

7 Select the proper tap valve Insert—Ya-,
Y-, @r %a-in. 0.0, depending on the size of
the cold-water risers under your sink—and
fit to riser. The Inserts come with the

company’s separate faucet kit.

10 Shut off water fiiters by moving black
handle counterclockwize as far as possible.
Install filter cartridges (No. 1 on left). Turn
tap valve handle clockwise to plerce water
lime; reverse for water flow.

Installing a faucet-attached filter is
usually simply a matter of unfastening
the faucet aerator and screwing or
clamping the filter to the faucet outlet.

Another installation takes place un-
der the sink, where the filter is connect-
ed to the cold water line. Genarally, the
undersink filter is batween the faucet-
attached filter and a main-line filter in
size and cost. Some, such as the Ever-
pure model shown, have their own
soparate faucet. Since only the cold
water coming from this faucet is fil-
tered, the filter is used only when
desired, for example when cooking or
drinking. Any undersink filter can be
hooked up to a separate faucet.

Undersink filters are designed to give
cleaner-looking, better tasting and
smelling water, and to reduce organic
chemicals and contaminants. The medi-
um in the cartridge that filters the water
in undersink units is often activated
carbon. Studies indicate that the most
effective cartridge design forces water
to travel downward along the cartridge
sides to the bottom, then upward
through the interior cartridge for thor-
ough filtration.

Installing a filter under the sink your-
self can save up to $50 in labor cost.
This usually involves securing a bracket
for the filter at the appropriate level on
an inside cabinet wall. Generally, the
filter must be raised off the cabinet floor
for easy cartridge replacement. A tap
valve is positioned on the cold water

8 Fasten the tap valve around the cold-
water riser in a convenient location. Do
not tap the water line at this point. Run
tubing from tap wvalve to fllter inlet and
from fliter outlet to separate faucet.

'l 1 Allow the water to flow through the

|d?91 by lowering the black handles

until they Il:-ck in place. Be sure

to check for leaks between filter and
faucet, and in the entire installation.
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How To Install A Main-Line Filter

MAIN-LINE FILTER INSTALLATION
FILTER ADDED TO WELL SYSTEM; TOWATER TO COLD-WATER
ONCITY WATER SYSTEM, HEATER —* SERVICE
INSTALL FILTER BETWEEN
MASTER SHUTOFF VALVE AND INLET
WATER HEATER PVC)
— —_— —-FH .
I f - . /-,.-____-.-\
I OUTLET VALVE
MAIN. LINE |
/@\ BYPASS VALVE |
Vi INLET ’
T VALVE |
PRESSURE TANK

MASTER
SHUTOFF
VALVE

2=

line and joined via tbing to the filter
inlet. Tubing from the filter outlet car-
ries filtered water back to the cold
water ling or praviously installed sepa-
rate faucet.

The Everpure QC4-THM water filter
shown in the photos is a two-cartridge
filter containing activated carbon for
the filtering medium. Designed for use
with a separate faucet, it is priced at
£285, The faucet kit is $42.
Installing a main-line filter

A third type of filter can be placed on
the main water line where it enters the
house. The main-line water filter treats
all household water. The filter medium
is often cellulose, but may be string or
pleated paper. This filter is designed to
remove rust, dirt and sediment.

Installing a main-line filter is some-
what more complex than an undersink
job. You can cut the cost $50 10 $100 if
you tackle the job yourself. Essentially,
water is diverted from the main line

through the filter and back to the main
line. However, valves should be in-
stalled on pipes leading in and out of
the filter, and on tha main line between
filter-inlet and outlet-pipe connections.
By closing the first two valves, you can
change the filter cartridge without shut-
ting off the water supply. if the filter has
no shutoff valve. The latter valve helps
water flow from the source {well or city
system), bypassing the filter.

To install a main-line filter, tum off
the water supply. cut the main water
line at a height to install a valve and
piping leading to the filter inlet. Install a
valve and piping leading from the filter
outlet back to the main line. Complete
the circuit by cutting the main water
line, joining the free end of the outlet
pipe to the main line and installing a
bypass walve on the main line. This
work usually involves sweat soldering.
Follow directions on positioning the
filter for an easy cartridge change.

The main-line filter shown in the

g 3 . = vl

1 For a main-line installation you need

copper pipe, pipe cutter, open wrench,
torch, flux, solder, Teflon tape, filter,

threaded fittings, ball valves, unlons, tees,
elbows and a carpenter’s level.

2 Close the master shutoff valve |arrow).
Cut the main-line plpe above the shutoff
valve. Pipe leading to the fllter inlet later
attaches to the main line at this location
with a tee connection.

photos is an Aqua-Pure APE00 by AMF
Cuno. The cartridge contains activated
carbon granules to remove tastes and
odors, and rigid porous cellulose fibers
to trap dirt, silt, rust particles, sand and
other sediment. An unusual feature is a
button that pops up when a new car-
tridge is needed. The unit is priced at
about $580.

Filteri i

There are several filtering mediums
found in water filter cartridges. Activat-
ed carbon (charcoal) is most common in
home water filters. Activated carbon
filters designed to improve taste and
remove odor also filter chlorine, some
chloroform and other organic contami-
nants. They can aiso filter out rust
particles, pesticides and cloudiness. But
they don't remove minerals that make
hard water, nor chlorides, fluorides or
nitrates. And they won't filter out bacte-
ria, either,

A second filter medium, cellulose or

SOURCES—WATER FILTERS
Following are manufaciurers of home water filters.
Many of their products are available at hardware
sores and home centers. For more [nformation,
writa directly to the maker, Types of filters that
aach company offars am keyed as follows: faucet-
attached filker (Fl, undersink filtar (U, main-line
filter (M), ice-maker filter (1} and portable flter (P).

Advanced Filtration Technology., 2424 Bates Ave.,
Concord, Calif. B4520 (F, U, F)

Amesek, Plymouth Products Div., 502 Indiana Ave.,
Sheboygan, Wis. 53081 (U, M, [}

AMF Cuno, Agua-Pure filters, General Filter Products
Diw., 400 Ressarch Phwy.. Mariden, Conn. 08450
(UM, TH

n International, 118 Enterprise Dr., Grotma,
La. 70053 (0

| 0

Astro-Pure Water Purifiers. 4500 N.W. 15th St
Margate, Fla. 33063 (U, M, L. P}

Brunswick Technetics, Filtarite Consumer Products, 5
W. Aylesbury Rd., Timonfum, Md. 21083 (U, M. I)

Chicage Specialty Manulscturing Co., Kleen-Stream
fiker, 7500 Linder Ave., Skokie, [1l. 80077 (F)

Commercial Filters, Fulflo Filtars, Box 1300, Lebanon,
Ind. 46062 (M. LI

Crystalab Inc., 812 Capitel Ave.. Hartford, Conn
DE106 (F, F)

Culligan USA, 1 Culligan Plowy.. Normhbrook, [1L
BO062 (U

Evarpure Inc., 680 North Blackhawk Dr., Westmont,
1L BOSES (U)

Facot Enterprises Inc, Bax 1637, Henderson, N.C.
ZTE36 (U, M, I)

Keystone Filter Div., Met Pro Corp. 2385 Morth Penn

Manville Products Corp.. Ken-Caryl Ranch, Denver,
Colo. BO217 (U1, M)

Nualife Water Dome, Faradigm Marketing, R.D. 3,
Bax 777, Putney. V. 05346 (F, U, [, F]

Nimbus Water Systams lne, 3094 National Ave., San
Diego, Calif. 82113 (U, I P

Norelco, Clean Water Machine, High Ridge Park.
Stamford. Conn. 08904 (Elactric P')

Omni Corp.. 16828 West View, South Holland, TIL
60473 (U}

Rock Valley Warer Conditioning Inc, 702 MNomh
Madison 5t., Rockford, Il 81107 (F, U. M, [}

Rush Hampton Industries Inc., i Water
Treatment System, 3000 Industrial Park, Long-
woaod, Fla, 22750 (F)

Teledyne Water Pik, Instapure filters, 1720 E. Pros-
pect 5t. Fort Collins, Colo. BOS25 (F)
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3 Wrap Teflon tape owver threaded fit-
t and connect to filter head. Make a
tight connection but do not overtighten. If
space is limited, remowve sump [top fwﬂ
from base while making the connection.

& install unlons to the filter inlet and
outlet lines. Sweat-solder the connections.
The housing s made of stainless steel rath-
er than a plastic. and can readily with-
stand the heat of the torch.

& Install the necessary risers. The first riser
connects the Inlet [right, not shown) to
the main line. The second riser, connected
to the outlet pipe, Is long enough to allow
clearance for filter removal [photo 10}

9 Install the main water-line bypass ball

valve and filter outlet tee. When you want
water to flow through the filter, the main-
line b valve should be in the closed
[ horizontal) position.

string, is used primarily to remove rust
and sediment. These filters can reduce
particles ranging from 30 to 50 microns
down to three or five microns. A few
makers claim their units will remove
particles no larger than one micron (for
comparison the size of a smoke particle
is 25 microns). Some filters also contain
activated carbon for taste and odor.
Then there are reverse osmosis fil-
ters which contain membranes through
which water is forced by pressure.
These filters reduce dissolved ele-
ments: calcium, magnesium, sodium
and chlorine, chlorides, fluorides and
nitrates other filters can’t handle. A
pressurized reservoir is needed to accu-
mulate enough water for use and to
provide pressure to dispense it. Culli-
gan and Nimbus are two companies
that make such units. If used in water

POPULAR MECHANICS & JULY 1984

T After the outlet riser is In position, add
an elbow and plpe section returning to the
main line. Install the filter outlet ball valve
approximately at the midpoint of the hori-
zontal stretch of pipe.

10 Install the filter cartridge housing as
shown. To test connections, check that all
the ball valves are in the closed position.
Then open the main valve slowly, fol-
lowed by each ball valve in sequence.

having a lot of sediment, these filters
must be preceded by a sediment filter
to prevent clogging.

Purchase of a particular filter will be
governed by the problems you have and
the money you want to spend. But
regular cartridge replacement is a must
for any filter to do its job well. ™

5 Positlon the filter inlet so it Is facing
toward the main line. Then Install the inlet
tee and ball vahve to the maln line. You
must sweat-solder these connections in
order to assure a tight seal,

B Cut main line at a height to allow

Installation of valve between filter
inlet and outiet tees. Use either threaded
or sweated fittings. When bypass is open,
unfiltered water goes to house system.

Faucet-Installed
Water Filter

The Instapure threads directly onto the
faucet to filter tap water. A lever on the
filter diveris water through it on de-
mand, for example, for drinking or cook-
ing purposes. A clear plastic dome
placed over the activated carbon filter
allows you to see accumulated dirt parti-
cles, rust and sediment. This serves 1o
reming the reader that it's time to install
a new filler.

The major problem with this user's
water was rust particles, which made it
impossible to fill a crystal vase with
water clear enough to hold flowers at-
tractively. The Instapure cleared up the
whater for appealing display and appetiz-
ing drinking.

The F-1C Instapure is priced at 534
Replacement cartridges are about $4.
It's made by Teledyne Water Pik, 1730
East Prospect St., Fort Collins. Colo.
B0525—F.5.

e



WORKSHOP
MINICOURSE

Measuring
| and marking

Good craftsmanship begins with care-
ful measuring and marking. It doesn't
matter how careful and consistent you
are at cutting “right on the line.” If the
line itself is off. you make a bad cut.

Accuracy in measuring and marking
is mostly a matter of using the right tool
in the proper manner. The most com-
mon choices of marking and measuring
tools are the ones you see here. When
using any of these tools, be conscious of
yvour angle of view, or you may err
because of the parallax effect. This is
the apparent displacement of two
points (the desired point on the rule and
the corresponding point you want to
make on the workpiece) caused by
different angles of view. This is why
some rules have graduation marks on a
bevel that runs down as close to the
work surface as possible. Most sturdy
metal rules don't have bevels. so turn
these rules on edge to bring the gradu-
ation mark closer to the work surface.

To make your mark, use a medium-
hard lead such as 2H. This produces a
thin line that is much easier to work
with than a bold, irregular line.

The way you hold most tools is also
very important. Hold a pencil at about
B0F to the work surface so the point
rides in the cormner formed by the rule
edge and the work.

When marking a line with a square or
T-bevel, place the pencil point on the
measuried mark and slide the other tool
up to it

Some jobs require greater accuracy
than is possible with a pencil. Laying
out lines for good-fitting joints requires
the greater accuracy you get with a
utility knife or artist's blade. Blades
produce very fine lines that also aid in
starting the cutting tool and avoiding
ragged edges. An awl does the same
kind of job when you mark points.

Use a compass or trammel points to
mark out circles or curved lines. Mea-
surg diameters with a caliper rule. Lse
a protractor for angles.

—Rosario Capolosto

Address update
In April's Workshop Minicourse, we gave an
incorrect address for Garrett Wade Co. The
current address is: 161 Avenue of the Amer-
icas, New York, N.Y. 10013.

Most common tools for measuring and marking: 1. bench rule; 2, metal yardstick: 3,
folding extension rule; 4, steel tape measure; 5, cal rule; 6, combination square; 7,

trammel points; 8, protractor; 9, T-bevel; 10, utility knife; 11, awi; 12, dividers,

Hold a thick rule on edge to strike off a
measurement for greatest accuracy. Distor-  rides
tion from viewing angle is minimized.

Avold striking wide lines [left). These are
MU:&#EWMMIMAW
lead to use is rated 2H (right).

&

Hold the pencll point on the measured
mark and carefully slide the square up to
the point. Then strike your line.

Use the caliper rule to measure diameters
Jaw

Marking dovetalls with a utility knife ghves
you greater accuracy than a pencll. Score  or thickness of stock. The st

also alds in beginning cutting work. projections are for inside ng.

i}
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£ Wi R J. REYNOLDS TOBACCD C0.

ULTRA LIGHTS. 5 mg. “tar”, 0.4 mg, nicotng,
FILTER: 9 mg. "1a”, 0.7 mg. nicotme, av. per cagarette, FTC Rapon FEB."BA.

VANTAGLE.

VANTAGE j

Creat laste
with Low Tar.

That's Success! ¥




WHAT'S REALLY
HAPPENING IN HOME
SATELLITE TV?

s T SATELLITE

TEI.EHEIGN
A monthly of 140-plus pages, has all you nud
to know about where to lind equipment, how it
parf how to install it, legal viewpaints, &
Industry insights.

& £24.95 paryr. (12 monthly issues)

MONEY BACK GUARANTEE if not satisfied.
Keap first lssus with our compliments.

® 52.00 for Sample Issue

If you already have a dish, then you need

OnSat

AWEEELY SATELLITE TV PROGRAMMING GLIDE

* Weakly Updated Listings
w All Schedulad Channals

* Complete Movie Listing

« All Sports Specials

+ Prima Tima Highlighta

& $£30.00 per yr. (52 weakly Issuas)
& $1.00 for Sample Copy

Visa® or MasterCard’ accepted (subscription
ordersonly). All prices in US funds only. Write
for foraign rates.

Sand this ad along with your order to:

STV/OnSat
P.O. Box 2384 - Dept. PM
Shelby, NC 28151

>

mn HELP
mmr

mnm maodels of

safe and comfortable electric
—@ 3-wheelers,oneis
T just right for you!

Q THE RASCAL

# Operate easily with one hand,
! Use indoors & outdoors—climbs
ramps & hills easily
! Compact, easy 1o transport.
® Modern solid-state components,
virtually maintenance free.
¥ Travel independently around your
house, yard & neighborhood. Put
more freedom in your life.
¥ Medicare & private insurance
reimbursement available,
¥ Home demonstrations.
# 30-day trial — money-back
guarantes.
Call toll free or write loday lor FREE 16-page
color catalog and special introductory prices.

1-800-MOBILITY
(1-800-662-4548)

Electric Mobllity Corp., Dept. 180
551 Mantua Blwd., Sewell, N.J. 08080

ELECTRIC ' M)
MOBILITY /////
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'I\‘H"f POLICE CANT GET THE CARS THEY NEED

15 % 7-inch wheels, you'll come pretty
close to the police version.

And if youre willing to do some
serious tuning on the 305 V8, you can
surely produce more horsepower than
the lackadaisical 350 that was in our
test car and is the most powerful engine
Chevy supplies to police departments.
We couldn't find anything wrong with
it, but our test car’'s engine seemed way
down on horsepower compared 1o other
Impalas we've driven.

At the track, it was not only slow in a
straight line, but understeered dramati-
cally in the slalom and skidpad. In more
normal driving, however, the big Impa-
la has a fabulous ride, yet rock-stable
handling at any speed up to 100 mph.

buy the similar Chrysler New Yorker
and Dodge E-type with this 2.2-liter
Turbo Four. And next year, Chrysler
will have its four-door H-body Chrysler
and Dodge Lancer with the turbo. The
Reliant we drove is an engineering
testbed that is currently serving with
the Washtenaw County (Mich.) Sher-
iff's Dept., and while it will never reach
the production stage, Plymouth will sell
a turbo Lancer with a police package as
well as a nonturbo police Reliant in
1985.

The turbocharger and the fabulous
suspension make this a viable alterna-
tive, even for all-out pursuit work. In-
deed, like every front-wheel-drive
Chrysler product we've ever tested, this

re are faster sedans buik in America

than the ones the police buy: cars like

the: Monte Carla 55, Buick Regal T-Type,

Pontiac B000STE, Celebrity Eurosport and

Camaro Z28. But the highway patrol can't

buy them, because they re never given the
chance.

A few key states—California, Georgia
and Michigan—conduct an annual evalua-
tion of all police-equippead vehicles offered
by U.5. manufacturers. The most influen-
tial is hald by the Michigan State Palice—
at Chrysler's Chelsea Proving Grounds,
where we also did our testing.

Each manufacturer who wishes to sell
police cars supphies a fully equipped eruis-
or for testing, The Michigan police mea-
sure acceleration, top speed, braking, han-
dling, fuel sconomy and instrurnentation’
electremic communication. Judged overall,

How The Police Shop For Cars

this year's winner was the Plymouth Gran
Fury, identical 1o the Dodge Diplomat.

The Michigan State Police—and most
other police departments across the coun-
try—then request the state legislature to
purchase however many cars they need
that yvear, specifying the modeal—which, of
course, is the car that wins the evaluation.
The state then puts the contract out for bid
to local dealers who compete to sell the
flest at the lowest price.

Most makers don’t bother o eguip a
mode] for police work, because the profic
margin in fleet sales isn't enough to justify
the extra development cost. Other manu-
facturers frankly don't wam the image of
building police cruisers when they're try-
ing to sell high-performance cars to drivers
who may easily wind up on the other side
of the law.—Rich Taylar

Of the five cars in this group, it's the
one in which we'd most like to spend
eight hours a day, five days a week.
This is partly due to the spacious,
genuine six-passenger interior. From a
civilian's point of view, the plush interi-
or of our test car is terrifically comfort-
able, but as one of our testers pointed
“These cloth passenger-car seats
would break down pretty quickly after a
couple of months of "hot-seating.” Guns,
handcuffs and prisoners would wreak
havoc on them.” You can see why so
many police departments opt for the
more spartan, more compact Diplomat,
evan though the Impala is equally dura-
ble, economical and faster. Price is
about the same. 5till, the Diplomat feels
like a real police car. The Impala is a
civilian in uniform.

PLYMOUTH RELIANT TURBO

You can't buy a Plymouth Reliant
with a turbocharger. However, you can

Reliant, even with 40,000 tough miles,
was a demon in our handling tests. The
stiff suspension and the sticky Eagle GT
tires combined to make it a ball to drive
fast.

And the car is fast. The water-cooled
turbocharger gives it 150 hp, which is
more than adequate for a 2,400-pound
sedan.

To be honest, you'd never even know
the car has a turbo. The power delivery
is that smooth. Chrysler is satisfied that
the turbo will stand up to round-the-
clock police department use. And, the
Reliant is a better handling, faster ma-
chine than either the Diplomat or the
Impala.

The major problem with the Reliant
as a police car is that the interior is
tight, the doors are narrow, the seats
are uncomfortable and the rear-seat
room is limited.

However, this is what police cars are
coming to—small, front-wheal-drive
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four-door sedans with just enough room
for two patrolmen and two alleged
perpetrators, and quick performance by
1984 standards. You can expect to see
more and more police departments
downsize to cars such as this in the nesxt

couple of years.

CHEVROLET CELEBRITY

We love the Pontiac B000STE. We
love the Buick Century T-Type. We love
the Chevrolet Celebrity Eurosport.
What have they got that this car hasn't
got? Power. Chevrolet's Celebrity po-
lice package has the 110-hp V6 rather
than the 135-hp high-output (H.0.) V&
that anyone can buy in the 6000STE or
Eurosport.

The sad result? This is one instance
in which the civilian sedan is signifi-
cantly better in handling and perfor-
mance than the police car, That's right.
Go out and buy a Chevy Celebrity
Eurosport with the H.O. V6 and you'll
run rings around any Celebrity police
car. According to Chevrolet engineer
Michele Pickering, there are some dura-
bility questions on the H.O. V& that
keep it out of police work. She refused
to elaborate, but we'd suspect valve-
train wear.

Too bad, because otherwise the Ce-
lebrity is right on. It's a good compro-
mise between the too-big Impala or
Diplomat and the too-small Mustang or
Reliant. It's comfortable, economical
and inexpensive.

Alleged perpetrators would be espe-
cially comfortable in the back seat,
though the civilian-level cloth uphol-
stery doesn’t seemn durable enough for
government work.

With the H.O. engine and more neu-
tral handling, the front-wheel-drive Ce-
lebrity would be our favorite police
vehicle. Right now, however, police
departments can't buy it that way. But,
ironically, you can.

Epilogue

The police officers of America need
help. Except for the Mustang, not one of
the cars we tested is really quick
enough for safe pursuit work. And that
endangers everyone except the escap-
ing criminal.

Surely the number of police cars
compared to the general automotive
population is insignificant in terms of
pollution output or fuel usage.

Let's make police pursuit wehicles
exempt from the EPA emissions certifi-
cation and the Corporate Average Fuel
Economy regulations. Without the
threat of gas-guzzler penalties or the
expense of certifying special police-only
engina’body packages, Detroit can in-
stall its most powerful engines in body
shells appropriate for police work and
give highway patrols the tools they
need to do their job. ™
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AT BELOW DEALER

MUST LIQUIDATE

Famous PHONE-MATE
Gordiess Phone

W! FACTORY PERFECT!

PUBLIC NOTICE!

FAMOUS MAKER OF
TOP QUALITY PHONES
OVERESTIMATES
MARKET DEMAND;
ENDS UP WITH
FACTORY OVERSTOCK!
C.0.M.E. now author-
ized to liquidate over-
stock of phones at a
drastic price reduction!

COST!

rﬁcrnnr NE

The "roam” phene
that lets you send [ iy
and receive local

LESS HANDSETI

down the block . ..

110V outiet to recharge the Handset.

number you tried 1o reach. A real timesaver!

buy additional Transcaivers,

SIMPLE TO INSTALL! Just plug the Transceiver
cords inte modular phene jack and a standard
THV outlet, in an out-of-the-way spol

|
==

Crodit cord memoers can onder by I
phone, 24 hours & day, 7 days 8 sresk

Toll-Free: 1-800-328-0609 |

v I busy signal. or if no snewoesr. call
& Toll-Free: 1-800-328-5T27
B6. In Minnssota. cali: 1-800-742-5685

COMB Co.

The Nation's LﬂRGES_T qumdatur |

Baso Transcoivar. Transms
calls to snd from
portable cordipss o

| Portable
Cordiess
Handsat

and long distance calls m‘m‘e mdwr or outdoor!

From Japan. world-renowned for the superior quality of their elec-
tronic products, comes this outstanding Phone—mate system that
includes a Base Transceiver, Charging Cradle and PORTABLE CORD-

Mow enjoy the wonderful convenience of sending and receiving
phoene calls out on the yard, or at the neighbor, or while walking
WITHOUT any trailing cord! The Base Transceiver
stays INSIDE your house and uses radio waves to transmit local AND
long distance calls to and Irom the CORDLESS HAMDSETI

To keep the Handset fully-powered for portable indoorfoutdoor
use, there's a sleek little Charging Cradle. It plugs into a standard

Because the Transceiver is SEPABATE from the Charging Cradie, the
Transceiver can be installed in an out-of-the-way room
BIBHT! The attractive Charging Cradle stays conveniently close at
hand, in any room you desire. Move the Cradle anytime you like.
PUSHBUTTON DPERATION! Works on rolary and pushbution systems.

LAST NUMEER REDIAL! Press button (o automatically call last busy

EXPANDABLE! Add additional Cordless Handsets WITHOUT having to

t Addrass

HIDDEN TRANSCEIVER! Install
Transceiver out of sight, outofthe
way. Hgusckly :ll:r iAo & Frodu-
lar phone jack 110V outlet
-
(!

| HANDY CHARGING CRADLE!

When not in use outdoors, Cond-
- less Handset rests in a small, slen-
dar Cradie that plugs nto 110V
outlet for recharging Handsat. Pul
Charging Cradle in any room you
liks. Or guickly move it svytime.

ADD EXTRA HANDSETS! You
can by exira Handsets |[Phona-
Mata sold in retail stoses netion-
wide] WITHOUT hawing to biny éx-
tra Transceiver units!

Manufacturer's
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s209 95
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S

Offar void outside the
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BIKING THE BADLANDS
Comtinued from 82,

develop enough strength and so are
used on the battom-line models to keep
their prices down.

Chrome-manganese steels almost
equal chrome-molybdenum (chrome-
moly) in strength and lightness. And
they cost less and can be brazed at
higher temperatures, making mass pro-
duction possible. Thus, a chrome-man-
ganesae frame is far more desirable than
a mild stes] frame, yet should not raise
the price nearly so much as chrome-
moly tubing. 5till, chrome-moly is the
material of choice on high-line premium
and competition bikes where cost is no
object and performance is everything.

Putting it together

The way the frame is put together
means as much as its materials. Plain-
gauge mild steel tubing that is T.I.G.
(tungsten inert gas) welded, or with
joints reinforced by stamped-steel col-
lars called lugs, maka the heaviest and
least expensive frames.

By making the tubing thinner in the
center and thicker at the ends and then
using investment-cast chrome-moly
steel lugs at the joints, a lighter, stron-
ger, equally rigid but more resilient
frame can be constructed. Smooth fin-
ishing arcund the jeints and removal of
brazing spatter reflects quality assem-
bly. Roughness on one frame may not

be repeated on others of the same make
and model, so it's worth checking.
American-made and designed cus-
tom frames can cost $400 or more
before you add a single component to
tumn the frame into a complete bike.
Custom machines can run up to $2,000
or more and are, obviously, for fanatics
or competitors, However, a lot of mass-
produced bhikes are available at prices
ranging from $155 to $800 or $900.
And $400 to $500 will buy a completely
adequate, high quality machine.

The whole story

Oversize frame tubes, straight han-
dlebars and fat tires don't tell the whaole
all-terrain bike story. Tires with cleats
are great for the soft stuff like mud and
sand. If all your riding will be on trails
and off-road courses, these are what
you want,

Smoother tires work well on the road
but may not have the traction for real
boondock bashing. Many all-terrain
bikes come with dual-purpose tires
which make for easier pedaling and
smoother riding on pavement but have
small cleats for off-road traction. These
have a narrow center rib with cleats on
both sides. When inflated w 60 p.s.i.,
you ride the roads on the rib with hardly
any more drag than a skinny-tire bike.
Drop to 25 p.s.i and you get traction for
all but competitive off-roading.

Aside from the fat, knobhby tires, the
handlebars are the easy way to spot—

and tell a lot about—any all-terrain
bike. Most look as if they were swiped
from a moped or dirt motorcycle. On
early designs, they were. But now,
special all-terrain designs have evolved.
They're straight to give you the upright
nding position you need to spot lmegu-
larities in the trail or potholes in city
stregts. They also have the width fer
quick maneuvers, and the strength to
take the strain when you lean on them
to shift weight for better control. Motor-
cycle-like brake levers increase braking
force while decreasing effort.

Check the neck

The least expensive mass-produced
all-terrain bikes have standard stems
clamping their handlebars. Better ones
have Ritchey triangulated one-piece re-
inforced stemns with a pair of welded-on
braces to take the load when you lean
on the bars. The strongest stems have
twor- or four-bolt forged aluminum stem
clamps, called a slingshot stem.

Shift levers for thumb-and-forefinger
operation clamp directly onto the
straight handlebars. These thumb-
shifters operate wide-range 15- or 18-
speed triple-front-chainwheel dearail-
leurs. Dirt trail hillclimbers need every
one of these speeds for real mountain
biking, while city riders appreciate the
power for steep driveways and hilly
sidestrests.

Sealed bearings keep dust and mud

{Please turm to page 112)

CORSARD | P%E [ DIAMOND | FAT CITY | LOTUS | MARUKIN | PEUGEDT | MH
Model Sherpa Ram Mean | Fal Chance | Pegasus | Northstar Etl;run Mountain Siema
Streak ress | Tour Elkhom
Frame Chroma-moly | Chrome-moly | Chrome-maly | 531 Chrome | Chirome-moly Chiroeme- Creome-maly | Chrome-moly | Chrome-maly
all fubes all tubes main tubes Manganess a8 fubes anganesy main tubes mam hubes miin tubes
ll fubes
Fork Chrome-maly High-tensile steel]  Mangalioy 531 Chrome | Chrome-moly | Chrome-maly | Mangalloy High-tensile |  High-tensiis
chrome-maky MaNganese sine! stesal
simérar tube
Speeds 18 15 15 18 15 15 18 18 12
(Crankset Sugino TAT | Suging TGT Sugino AT Shimana Sugine AT SR Aerox Suging TAT Takate Suging
i J-piece F-piece 3-piece Fpiecs 3-place I-pinte 3-pimce 3-piece 3-piece
Pedals SunTour SunTour SunTour SunTour SR SR Shimang Shirmang SR
bezartrap beartrap beartrap beartrap beartrap plathosm platioam platiorm platform
Ihr-lll'hurl StenTour SunTour SunTour Ehimano SunTouwr SinTour SunTour SunTour Shimang
ﬂ— Mountech (T} | Mounisch (i, 1} LeTech (f) Deure XT (f,r) | Mowntech (f, r) | Mountech (1, 1} | Mourtech (1, rj | Mourtach (f, r) | FO-AL I ()
r= I'llﬂ SunTour SunTour Shimana
Superbe Tech (r) LeTach LL (r) RO-AL Il ()
Brakes Ot Compe 581 | Dia Compe 981 | D= Compe 980  Shamano Dia Compe | Dia Compe 880 |  Ds Compe Raeigh Dia Compe 980
candilever cantiever candilgver Deure XT cantiféver cantilevar cantiler cantilever cantilover
Rims (in.) Araya TX Araya Araya TX Ukai Araya Araya X Araya 7X Ralsigh Araya 70
26 = 2175 26 x 2128 26 = 1.75 26 = 1.75 26 =178 26 x 2155 26 =175 26 =1.125 26 = 1.75
Tires (in.) Mational Cycle Pro IRC X-1 Carllsie IRG Natsarals Ganyon Raleigh Cheng-Shin
26 = 2125 % = 2186 2 x 2125 | Apgressof BT | 26 x 2125 Panasonic Eigress 26x 1,125 M =175
26 = 2.10 2= 215 %6 = 2125
Handlebar/ Chroma-mody Stonl [eamond Back |  Bullmoose Chrome-maly SR 2-pece Chrome-moly | Chrome-moly | Chrome-moly
Stem alloy 2-plsce 1-pisce 1-plece 1-pisce | 2-place slingshat|  sfingshot 1-phece 1-pusce: 1-plece
slingshat
[Weight (Ibs.)| 2275 0 » 28 ) ) 233 305 e
Price 407 M9 M5 5855 5473 $3a9 465 5425 $289.85

110

POPULAR MECHAMNICS & JULY 1984




18 Years Old. And You're Driving
52 Tons Of Steel.

In the Army National Guard, the most important
thing is not your ge or experience. It's your ability.

So, if you're 18, and you can handle 52 tons of
steel, i1l be yours to drive.

Of course, we'll help with training, pay and other
benefits. We'll also leave you tons of room to grow.

If you're a high school junior, senior or graduate,
find out about the part-time jobs available right now in
your hometown Army Guard.

Call toll-free 800-638-7600* Or see your local

recruiier. *In Hawaii: 737-5255; Puerto Rico: 721-4550:
Guam: 477-9957; Virgin Islands | S1. Croix):
773-6438; New Jersey: B00-452-5794. In
Alaska, consult your local directory.

The Guard is
llmalil:a al its bnst




Be Your Own Boss

and Make

" $12.00 to $18.00

=i

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 Sharpen-
ing Business. Your FREE Fact Kit
explains how you can:

—be your own BOSS!

—work full time or part time,
right at home.

—do work you enjoy and take
pride in.

—operate a CASH business
where 90¢ of every dollar you
take in is clear cash profit.

And it is se easy to learn. Foley
gives you all the facts and instruc-
tions. No previous experience or spe-
cial training is necessary. All you need
is the desire and ambition to be your
own boss. Foley tells you everything
you need to know to be successful.

There's plenty of business where
you live to keep you busy. It doesn’t
matter whether you live in a big
city, small town or a small farm
community.

Earn While You Leam

You'll quickly be able to develop
the skills necessary to earn a steady
income. You'll be able to sharpen all
types of saws, garden and shop tools
for home, farm and industry.

Profits from your Foley Full-
Service Sharpening Business can
pmwdc

; CASH for future security

or supplemental income

. CASH for travel, vaca-
tions, fishing trips
. CASH for the things you've

always wanted!

And you'll be able to set your own

hours and not have to worry about
112

Find out how by calling . ..

1(800) 845-3000

(e Ul Call T {80 662-8668)

nnw for your Free Lifetime Security Fact Kit! B

AN HOUR!

layoffs and strikes. There are no fran-
chise fees. Best of all—age or phys-
ical condition is no barrier—any age
person can succeed.

You can be like Steve Taylor of
Brookville, Ohio, who told us:

“... the first year I grossed
£21,000.00.”

Or James B. Jones, of Albuquer-
que, NM who reported:

“This past summer my sales and
service amounted to almost
$6,000.00 a month.”

But you've got to get the FACTS
before you can get started. So CALL
NOW for your FREE Lifetime Secu-
rity Fact Kit. It's yours to keep with
NO OBLIGATION and NO SALES-
MAN WILL CALL ON YOU.

If you prefer, you can mail us the
coupon below to receive your FREE
Fact Kit, but you'll get it sooner if
you call NOW. The number is 1 (800)
845-3000. Call any time of day or
night. WE PAY FOR THE CALL.
Utah residents please -:a]l 1 (B0O)
662-8666.

1 oA
knnwmnml Pleasa rush my
h:umjr Fact Kit. No obii-
rman will call.

E

e

BIKING THE BADLANDS
(Continued frorm page 110)

from turning lube to grinding com-
pound and destroying the bearings. On
the best bikes, even the control levers
are sealed. But on any off-road bike, you
should Iook for seals on hubs, rear
derailleur jockey wheels and bottom
bracket pedal bearings. Some front
head sets are also sealed.

Quick-release clamps

For different conditions or riders of
varying size, gquick-release clamps on
the seatpost—some are even spring-
loaded so you can adjust them while
riding—Ilet you easily raise or lower the
seat. Some seats also adjust easily for
fore-and-aft position and angle.

Raising the saddle allows enough leg
extension for power on hills. Lowering
the seat increases stability by lowering
the center of gravity and eases the fast
spin of a downhill run. For rough riding,
a lower seat makes it easier to brace a
foot against the ground and can save
you from a spill.

Pedals are the same as those used by
many BMX racers. Street riders like toe
clips for the up-pull they provide while
cruising. Toothed pedals, called rat
traps, or the newly introduced bigger-
toothed beartraps, are popular. For seri-
ous trail riding, plain pedals make it
easier to step off the bike or put down a
foot in bad going. Shimano’s new paral-
lelogram DX pedals have non-skid
studs instead of teeth for grip. the studs
making it faster to get your feet back
flat on them.

Bikes for all seasons

Like motorcycles, sports cars or any
other competitive sporting equipment,
it's easy to go overboard on mechanical
details when choosing components for
all-terrain bikes. Some riders get more
of a kick out of the machinery then the
riding of it. But with mountain biking or
any other on/off-road cycling, the riding
itself has much to offer.

You can join clubs for trail rides and
take all-terrain bikes on street tours.
Specialized magazines such as Bicycle
Sport are written by experts and pro-
vide lots of ideas on how to enjoy your
all-terrain bike.

Soon, you'll find that your all-terrain
bike has become a super general-pur-
pose bike for local transportation and
oxercise as well as for off-road sport.
Tha fast-handling qualities that make it
work off the road alse make it safer and
easier to ride in cities and suburbs
where most people live and must do
mast of their riding.

In fact, we're sure you'll find that
today’s new breed of all-terrain bike is
about as close as you can come to the
ideal all-around, all-purpose bicycle. FM
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4 HANDSOME TOOLS

{Continued from page 101)

4 Oak
bar clamp

Bar clamps are one accessory that a
workshop never seems to have enough
of. But now you can make your own oak
bar clamps using mostly scrap lumber.
The clamp consists of a bar and two
jaws—one fixed and one adjustable. Its
capacity is limited only by bar length.

First, cut all the parts as shown, Note
that maple is used for the center section

of the fixed jaw because it accepts
threading well. Also use maple for the

clamp pad. Assemble the jaws using
glue and *+-in. brads as shown. Bore a
hole in each jaw for the hexhead and
eyebolts. To ensure precise alignment
of the bar holes, use the adjustable jaw
as a drill guide. Hold jaw in place and
bore through bar. Repeat every 2 in.
Next, drill through the nuts on each
end of the threaded rod. Hammer in a
snug-fitting nail on one end to lock the
nut in place. Then attach the two-pisce
maple clamping pad around the nut.
Bore a “/ss-in.-dia. hole in the fixed jaw
and thread the hole with a '/+-13 tap.
Screw the rod through the jaw, replace
nut and install handle. Finally, apply a
clear satin finish.—Rosanio Capotosto

Here's an alternative to buying expensive metal bar clamps—make your own from scrap
wood, Cut several bars of varying lengths for use in clamping work of different sizes.

518"
INSTALL MAIL

%
@mumm AND ROD

8/167-D1A. HOLE

——
3T NO.B
1/2"-DEEP x 1"-DIA. EJIH SCREW

RECESS

DETAILY srigmo1a. x 77

EYEBOLT

6/16"-D1A. HOLE,
COUNTERSINK BOTH
SIDES

1/2 » 1-3/8 x 5-3/4"
QAK (4 REQD.)

g8 THROUGH NUT ¢\ app pap

13/16 x 2 x 2 MAPLE, 1
3’8 x 2'x 2" MAPLE g

\
L

TA-DIA. w412

1/2°-DIA. = B HEXHEAD BOLT

THREADED ROD

DRILL: 27/54"
TAP: 1/2-13

1/4"-DIA. x 27
1396 % 1- 47 HEXHEAD BOLT
DAK (LENGTH TO SUITI

INSTALL 1/4°-D1A. BOLT

78" THROUGH NUT AND ROD

o

L
ADJUSTABLE JAW DETAIL

T 116 x 1-3/B x 5.3/4"
7 4
5:3/4° Eé o
; 5‘.'3 1-1-}{:{5;#1'

J‘—,%
"% OAK BAR CLAMP
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SAVE
MONEY!

RISLONE REPLACES
A QUART OF OIL
AT CHANGE TIME

or when you're down a quarl

RISLOME may cosi a few cenis more than
motor oil additives in small cans, butl remem-
ber — RISLONE is a.big QUART yellow, rod
and black can and saves the cost of & guan
of your regular moter oll, loo.

For over 50 years, RISLONE has besn used
by millions of motorists to remove gum, sludga
and varnish lrom their car's engines. Thess
performance robbing deposita shorten ihe lifs
of engines and make il cosl more 0 operata
them. RISLONE keeps engines clean and a
clean engine starls easier, runs better and
laste longer,

Gel RIZLONE today al discount storas, retail
oute chaing and parls stores everywhare,

FREE: 32 page LUBE TIPS
bookiel. Inlormation, ideas
and discussion about

lems, parformance and lubri-
cation. Send sell-eddressed,
stamped anvalops 4% x B
or larger.

THE SHALER CO.

Waupun, W1 53883

In Canada: Warren Packaging Co., Lid.
rborough, Dnlanio, I.Inﬁ! 4G2
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COMPACT DISC PLAYERS

{Continued from page 82)

only last year (see Compact Disc Play-
ers—Is Now The Time To Buy?, page
88, Nov. '83). Here's whare you'll find
some of the improvements.

® Strong nerves and muscles. Optical
guidance systems and electronics are
more sophisticated:; The lasers that read
digital information off the disc and keep
the beam on track, and the microproces-
sors that change light to sound, are
cheaper to produce, lighter in weight
and more reliable. Large-scale integrat-
ed circuits have replaced entire boards
of electronic components. Tiny servos
now guide the arm that carries the laser
and do it more accurately than the
massive mechanical linkages that were
used originally.

8 Amazing memories. The latest digi-
tal logic circuitry can track the tiny
micro-pits engraved on the spinning CD
with exceptional single-mindedness.
When dirt or scratches cause brief infor-
mation dropouts, the decoding circuitry
pulls replacement information from
computer memories to patch these

|
HOW A LASER READS |
A COMPACT DISC |

SPINDLE ENCODED DIGITAL

. INFORMATION

PIVOTED ARM |

Digitaily recorded music Is stored on the
underside of a Compact Disc as microscoplc
pits etched into a perfectly reflective foll,
which Is laminated into the disc's transpar-
ent protective coating. The pits are ar-
ranged along a spiral, like a phonograph-
record groove, but they start at the /inside
of the disc. The disc rotates slower when
the laser moves out toward the edge
because the pits must pass the finely fo-
cused laser beam at a constant linear ve-
locity. The laser beam (s reflected up
through a prism and focused onto the
whirling disc’'s reflective layer. The beam,
Iinterrupted by the speeding pits, Is reflect-
ed back down through the lens and prism,
and is percelved by the photo detector as
incredibly rapld onfoff pulses—pure digital

information that provides flawless audlo |

signals to your amplifier.

114

chuckholes before the audio circuits of
the player get the shock or dead spots of
silence. There is so much compensating
circuitry that audible glitches are rare,
except when playing damaged or un-
usually faulty discs.

B Speed readers. Readout panels show
you how much time has elapsed or
remains on 8 whole disc or just one
track. All the information is on the
discs, just waiting to be read. There are
even four ways of repeating music: You
can replay a whole disc, just one song,
selections in the programmable memo-
ry, or all music betwesn two pro-
grammed points (A-B repeat).

Some manufacturers design entire
interrelated component systems, with
the CD a part: Record synchronization
lets you start a CD player and a cassette
deck (set to record) with the touch of
one button. Both stop at the same time,
too. Two of our models shown here
(Technics and Sanyo) have this feature.
One final control featura is for the do-it-
yourselfer who wants to locate his mu-
sic manually, as opposed to program-
ming it in. This is music search, which
samples brief bits of the music as the
laser skims over the disc.

We used and listened to four new
players among the growing number of

WRANGLER RULES THE ROAD.
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units under $700. We found all to have
flawless sound reproducing gualities.
But there are variations in their read-
outs and controls. Here's a look at some
of their features from our hands-on test.
Sanyo's CP 200 ($500) features re-
cord synchronization with certain other
Sanyo equipment, a coupla of repeat
options, and a memory that salts away
up to 16 selections in any order. Like
most recent players, it loads discs in a
motorized front-panel tray, and takes
up no more space than any other medi-
um-sized audio componeant.
Remember that any piece of electron-
ics needs some air circulation. Since

most CD players operate at a fairly
warm temperature, nothing that could
melt or warp (like LPs or CDs) should go
on top. Not all players have a head-
phone jack, but there's one on the
Sanyo. It doesn't have its own volume
contral though, so your headphones get
the same signal that's sent to your
amplifier

Yamaha's CD-X1 ($599) is among
the most versatile and attractive of the
new players. Three laser beams are
used, one to read the disc and two for
supar-accurate tracking. The result is a
spotlessly clean audio signal to your
amplifier. Up to 23 selections go into

WRANGLER
ALL-SEASON RADIALS.

OUT FRONT
INTHE OIITBACI(.

d than our Custom

e Had]

means Wranglers wear longer.

We've proved Wranglers® off-road

gl gedness by winning ruﬂm from Baja to
Riverside. On the very same tires you can buy.
Combine outback guts with ‘Smooth on-

road performance — you've got all-season,
all-terrain, all-position Wrangler light-truck
radials. Only from Goodyear, #1 in radials.

For more information, write The

Good
Box
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ar Tire & Rubber Com
25, Dept.43GW, Akron, OH
s - -

P.O.
305.
(=T
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the memory to be played in any order in
which they are entered. There's no
need to be in the dark about the status
of elapsed or remaining time, tracks,
and index numbers, because the read-
out panel shows them all. (CD players
show a display only when there is a disc
insertad. Time, track, and other infor-
mation are displayed throughout the
entire play time.) The CD-X1 has three
repeat formats and music search, and it
also comes with an excellent owner's
manual.

The Technics SL-P7 ($600) has large-
scale integrated circuits and “smart”
microprocessors to put record synchro-
nization, timer adaptability, trackfin-
dex/time displays, two repeat choices,
and extra-fast track access at your fin-
gertips. There are more functions, and
it seems that each time you use the SL-
P7. you discover additional feats this
deck can pull off. The manua! is clear
and comprehensive. The SL-P7 has an-
other interesting feature: The manual
states that the DIN-format jack on the

Disc Iz placed In drawer with label up. The
laser reads the reflective wunderside.

back is “for system connection with
future components.”

We contacted Technics and learned
about the possibility of future audio and
video information packed onto CDs in
the future. Small as they are, compact
discs have room enough for more than
just the 70 minutes of stereo sound they
currently can hold, and manufacturers
have been searching for a technical
standard for video images on CDs.

But all that is future stuff, and the
here-and-now fact is that the SL-F7
does an excellent job with the audio on
CDs as they exist now.

Sony's CDP-200 ($700) boasts fea-
tures and performance that could set
standards for future players. With its
miniature semiconductor laser and tiny,
powerful, large-scale integrated cir-
cuits, this player is a wvery reliable
performer. Among the precision con-
trols are track and index buttons that
work in both directions, elapsedire-
maining time indicators, and pushbut-
ton repetition of either the whole disc or
a section whose start and end you can
salect during play. The CDP-200 has a
headphone jack with its own wide-
range volume control. It controls the
signal sent to your headphones and
adds a nice touch of flexibility. Another
welcome feature is the unswitched a.c.

(Flease turn to page 116}
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Better than

e

jﬂgging, Swimming, or Cycling...

afven cited
mhtmﬂﬂptrfeﬂ nt' rdmmﬂirhrphﬁm EXeTCiSE
for both men and women, 115 smooth, (Muid, ool
hudrmmknunﬂntmlgrturtisﬂmmmxlum
higher hean raies scem casier 1o attain than when
fogging or cycling. NordicTrack closely simubates the
plmmli{m“ﬁ‘mnﬂm and provides the same
cardivascular rance-huiiding benefis—right
in the convenience of your home, yeir “round.
Eliminaies the wsual barriers of time, weather,
dnx';nlmq . etc. Also highly effective for weight

More Complete Than Running

NordicTrack you a more compleie work oul-
conditions both upper body and lower body
rpsches 31 the same time. Fluid, jarkess motion docs
not cause jpoint or back problems.

More Effective Than Exercise Bikes
MomdicTrack's stand-up skiing modion mare and-

PSi, 124PM Columbia Court, Chaska, MN 55318

fiormily cxcrcises the lage leg musches and atso adds
hmmu% cise. Higher pulse raics,

iness, mtmerm aitain
becanse the work is by meone muscle mass.

Even Better Than Swimming

NordicTrack more tl‘lmlullji;g;ﬂclsu the targest
muscles in the ted in the begs and

bunocks. 'i'hf.'nsw m&d
from

by the water, thus preven
being effectivel mrcutd mndupmmulng
podummrht ordicTrack much more effectively

excrciscs these muscles

A Proven, High Quality Durable Product
MordicTrack i in its Tth vesrof production. Nondic-
Track is qubct, motocless and has separately adjusi-
ahie arm and beg resistances. We manufaciure

and sefl direer. Two year warraniee, 30
day trial pericd with retarn privilege. 3

Folds and stands on end
to require only 15 x 17"
SITAEE space.

Call or write for. .
FREE BROCHURE

Minnesota 612-448-6987

OLD SOUTH COLUMNS IN EXTRUDED ALUMINUM CAN BE USED
TO REFPLACE ROTTING WOOD COLUMNS IN B EASY STEPS|

1. Call 1-800-B41-B&74 for literoture and
prices.

2. Study litercture ond price sheet fo
determine that oluminum columns ore less
expensive and sosier 1o obtain thon wood
columns.,

3. Sell spouse on oll odvantoges of oluminum
columns.

4. Call factory at some toll-free number and
ploce order for columns to be shipped
immediotely from stock of 50,000. Use
credit cord or mail check,

5. Schedule Saturdoy morning do-it-yourself
project.

& Columns will arvive in opproximately 10
days.

7. Arrange for morol support, 2 soft drinks,
1 con elbow grease, hammer, sow, level,
and jock.

B. Follow directions ond install columns on

Saturday morning, eat lunch, then play
golf with friends.

Wonctbrce

Phone BOO/B41-8874 toll-free
Moultrie, GA 31768

SQUARE—
A", B, Buh”
1020, &1 w2
SMART
FLUTED DESIGN
|| complate with alandard
Cap and bass .
ADDTIONAL CAPS
AVAILABLE —Scamorri,
Carinthlan and apiin cap
I and pase. PERMANENT,
TROUBLE-FREE- will nad rot,
| warp of aplit. Replace your
odd wond columng with
v aluminum. LIGHTWEIGHT,
I EASY TO INSTALL—cul down
|l labor cosls, matansl costs and
y handling limes BANED-ON
FIMISH —cven baked columns
completedy finished lor homae
mmodebing when guick
Inatmilation is required.
HOMES —parfact lor porches,
enirances, colonnades — & new
idea in Inlenior decoraling.
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we stayed with the tried and tested
method,” Hayes says.

Also, the redesigners retaned the
two methods by which the cars are
guided around curves. On drift curves,
the gripman releases the cable and the
car coasts through the curve on its own
momentum. The cable is camed in a
straight line to a large sheave, where it
is redirected &t a right angle, after
which it is regripped by the car. Pull
curves are used on grades where the
car must be pulled through the turn.
The cable then feeds through a series of
small horizontal pulleys augmented by
a chafing bar. A slight reverse curve
swings the grip into position against the
chafing bar and the cable pulls the car
through the curve at full speed. Despite
much research, these systems, too,
wera retained, The only changes were
to install heavier bearings and Lo use
sealed pulleys with a harder running
surface.

Yet the renovation was not without
difficulties. Two months after the pro-
ject began, torrential rains swamped
the construction ditches and threatened
to undercut the walls of the historic
powerhouse. Construction crews had to
be called in to shore up the walls,

And throughout, engineers had to
resist the temptation to “modernize’
the system. Says Hayes, "'Foople said to
us, "Why didn't you computerize the
cars? Think of the labor that could have
been saved! San Francisco wasn't in-
terested in labor-saving methods, but in
presarving the unigque qualities of the
cable cars. That was what we sat gut to
do, and that's what cable-car riders will
find." ™

COMPACLT DISC PLAYERS

outlet on the back—pearfect for those of
us whose wall sockets won't take anoth-
er plug.

The current CD players, even in the
price range we've been discussing,
have remote controls of awesome com-
pleteness and large memories for elah-
orate programming. They continue to
be simpler to use, and have close track-
ing tolerances. And, of course they
provide near sonic perfection. All that
remains is that they be sold at record-
player prices. We're surae that the $400
Compact Disc player will be here soon,
as increased production and competi-
tion drive prices steadily down. But
we'll have to wait and see if someday
you'll be able to pick up ane, causing no
more dent to your budget than would
buying an old-fashion tumtable. M
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WORTH WRITING FOR

LOOKING FOR IDEAS ON CAR CARE, TOOLS, LEISURE, HOME IMPROVEMENTS
& MORE? CHECK THESE LISTINGS. THEN USE THE COUPON BELOW.

B60 MY AUTO'S BIOGRAPHY
Here's the "car-haby” book for the som who bahies his car. 32- :
colorful diary helps you keep a complete history of your car. Hemn:i your
trips, insurance, mil , service and repairs. Also includes pages for

hotos. Fits nicely in the glove compartment. 83,50

1 INCREDIBLE UNWETTABLE COATING

Rain-X for windshields, windows, and lights—offers improved visihility,
safety and driving comfort. From Unelko. Brochure free.
B62 FISHING ANSWERS
H-ﬁa e, full-color Orvis 1984 Rshing catalog containg a complete line of
fty hishing tackle and aceessories. Plus information on choosing the equip-
ment best sujted ton"vur fishing needs. $1.00
863 GET THE CONNECTION
[Mustrated brochure from the Wiremold Company gives vou a closer look
at do-it-yoursell on-wall wiring. Information on systems that offer an easy
way to extend power without breaking into your walls. Free
864 GET THE EDGE
16-page Almanac from Schrade Cutlery features a variety of hunting and
IE'EI'I:i]'.I.g knives and their uses. Also recipes for the outdoor gourmet.

Free

865 CUT THE GRASS WITH DIESEL POWER

Kubota diesel lawn and n tractors are a new way to cul grass. Bro-
chure describes their Kubota G line and tells vou how they require less
maintenance, last longer and use less fuel. Free

866 CAR RESTORER'S BIBLE

The Eastwood Company's Gd-page catalog contains evervthing for
antique and specialty car restorers. Unusual tools, paints and polishes to
help you get professional looking results. Also includes new tech articles.

ree
867 REACH FOR THE STARS
National Microtech, pioneers in home satellite television offer a 6-page
brochure introducing their system. Information includes becoming a
home satellite distributor, 3 vear limited warranty and more. Free
8568 NEW WAY TO REMEMBER
A unique approach to memory improvement is provided by easy-to-read,
easy-to-apply book entitled INSTANT MEMORY. Uses natural ability of
our mind to recall. . . no word association, Introductory information,

FEe
869 TOP IT OFF )
Gepage, full-color catalog includes Brahma's line of durable lightweight
pickup truck toppers of high-impact plastic. Available or all popular
standard-size pickups; most long-bed, short-bed mini- and mid-size pick-
ups. Free

BEAT THE HEAT
Full-color brochure from Phifer Wire Products tells how SunScreen solar
screen helps block up to T0% of the sun's heat. Do-it-voursell installa-
tion. Free
871 VENTILATION WITH A VIEW
New, four-page color brochure describing Ventarama's residential venti-
lating skvlights. Ideal for cathedral ceiling or eve-level installations. Fea-
tures include m'athcrprr.uf. insulated dome with screen and copper

ﬂashigg Free

ar2 UNTRY COMFORT

Build POPULAR MECHANICS' Airondack lawn furniture set. . . as
durable as it is attractive. Crafted of hardwood, assembled and finished to
make it stand the rigors of outdoor use. Detailed illustrated plans and
material list provided. $5.95

873 FISH ER

28-page catalog from Lowrance Electronics includes product deserip-
tions and photos plus usage information to help vou select the appropri-
ate sonar instrument for sportfishing. Free

874 WOODWORKER'S SPECIALTIES

24-[:3 :a.ta]ng of plani and hard-to-find hardware ﬁ'u' I‘h-e ww;rdunrker.
Brassii:i.rdwure, screws, cork products, wood turnings, canister liners,
chock movements, picture frame supplies. lamp parts and more, From
Meisel Hardware Specialties. 81.00

875 THE HOUSEKEEPER'S FRIEND

“Total finish” seals, polishes, protects porcelains, ceramics, tiles, glass
and polished metals, Makes them water, soil and stain repellent. From
Unelko. Free

876 GET HOOKED

10-page, freshwater hook guide from VMC offers complete information
om choosing the right hook and bait. Describes their entire line of hooks
and shows the fish their suited for. Receive a deluxe embroidered fishing
patch. All for £1.00

87T QUALITY COMPONENTS
64-page catalog from Sintec has over 15,000 first quality electronic com-

ponents and su?plifs for the electronic enthusiast! 1,00 (refundable
with first order,

mﬂrr-HFOUHSELF LIFEERT erot

Car s 32-page ﬂt&lﬂ% of do-it-yourse ks covers virtually every-
thing of interest to people whoe enjoy working with their hands. Over
1,000 titles, ranging from cars and trucks to aircraft and boats. . _wood-
warking and metalworking to electronics and computers. §1.00

879 DISCOUNT CATALOG

100-pages. . from air compressors to winches. . with log splitters and
parts to build your own. Trailer parts, gas engines, generators. chain
saws and accessories. From Northern Hydraulics, Free

880 KNIFE KNOW-HOW

16-page, informative hooklet from Buck Knives shows how to sharpen a
knite, field-dress a deer, skinfillet fish. Also incledes safety techniques
and much more. Free

881 SLIM AND TRIM

Inertia Dynamic’s 18-page, fullcolor brochure introduces the Lean
Machine. This one exercising unit allows choice of 45 exercises for total
body conditioning. Euggﬁl(-rj exercise regime is illustrated showing how
to build up specific areas or slim down, Free

882 TOOLS, TOOLS AND MORE TOOLS

Al 1896-pages of the U.5. General Supply catalog are filled with over
6,000 name brand tools and handyman supplies. Discounted prices too!
$1.00 {refundable on first order.)

883 START THE REVOLUTION

Brochure from Specialty Design describes the SPIN START system.
Enables mower engines equipped with a vertical-pull cord to be started
with a WK electric drill. One kit fts all Briges & Stratton, Tecumseh
(Sears), and Lawn-Boy engines. Free

884 FLY YOUR OWN PLANE WITHOUT A LICENSE

Ultralight aircraft can be built from kits or bought ready to flv. Single
seaters cruise from 30 to 63 mph and get 60 mpg. New catalog tells you
how you can learn about over 60 makes'models, engines, Right principles
and techniques, From Ultralight Publications. $2.00

885 DUTCH TREAT

Do-it-yourself plans and instructions for building your own Duteh Mini
Barn. Attractive and practical. Offers lurge storage area—10" x 134
with § feetl of headroom. Detailed drawings and materials list. From
POPULAR MECHANICS. 5395
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Robert Bruno's house Is sup-
on four concrete pads.

1 steel plate skin supports
itself. Th':'e is no frame.

Sculpted house steels the scene

Roben Bruno's home looks like a UFD waiting 1o take off. It sits an
four subterranean concrele pads—a gleaming mass of steel on
the praine of Lubbock, Tex. Sculpted of more than 10tons of steel,
the house has been in the works for 10 years and won't be
finished for another three. It draws an average 150 visitors a

Future | Is a new all-electric house that runs on solar power.

AUTOMOTIVE
The Lotus blossoms

The trouble with an ordinary auto suspension is that il always
seems 0 be a compromise.

Design it for optimum ride and comfort and you hurt the
handling. Set it up for smooth handling and it performs poorly
on bumpy roads. Beef it up for a heavy load and it's too stiff with
just the driver aboard,

But a new “active” suspension designed by Lotus holds out
hope for the best of everything. Although it's not yet in
production, the Lotus suspension will feature four hydraulic
jacks, one at each whesl

An engine-driven pumpg, regulated by computer, raises and
lowers pressure on the wheels. A production version may be on

When we visited Bruno, he was welding a sinch sheet of steel
on the inside skin, The house has no frame, Instead, its sel-
supporting walls are two sheet-steel sking sandwiching a layer of
biown-in fiberglass. Bruno says he expects the structure will need
the same cooling and heating as any three-story building of equal
floor space—2,600 sq. ft.

Charged by the sun

After some major energy crunches, homebuilders are shying
away from all-electric homes. But a new demonstration home
outside Allanta is all electric.

Called Future |, the two-story house runs on solar power most
of the year. Haat and hot water are provided by roofiop solar
collectors. Photovoltaic arrays produce electricity, The Wes-
tinghouse single-crystal silicon celis are formed from rectangu-
lar ribbon, a shape which allows more collecting power over
less roof space than standard cells.

the road next year, Lotus suspension |ack [left] Is regulated by a computer (right).

“

118 POPULAR MECHANICS & JULY 1984



Gl of the future? Army’s six-
legged robot can carry nearly
500 pounds of armament or T
other gear at a brisk walk. -

ROBOTICS
Remote-control Gis

Sending mechanical soldiers out to do your fighting for you may
sound like comic-strip humaor, but it's no joke to the U.S. Army. A
six-legged, TV-eyed, remotely controlled robot, said to be the
first to have true walking mobility, is currently undergoing tests
to see if it can perform combatl missions too hazardous for
hurmans

The spider-like creature, its articulated legs powered by 18
electric motors, can climb, stoop, squat, crawl and ctherwise
simulate most human contortions. An on-board computer

Two prototypes |left] and artist's conception (right] of prison robot.

b e ]
INVENTIONS

Britannia rules
the waves

We're talking about magnatic
waves. Britain’s Maglev car
starls riding the rails this fall
between the Birmingham air-
port and the National Exhibi-
tion Center. The system has
the first magnetic switching
tracks. It works by swiveling
into position, pushing aside
the rail from which the car is
changing. The car caries
ning passengers.

POPULAR MECHANICS ® JULY 1984

constantly monitors its center of gravity to keep it from losing its
balance as it gleefully scampers over cbstacles as high as 33
inches

Called Odex |, the robot will initizlly be programmed 1o prowl
suspected minefields, lay smoke screens, make reconnais-
sance patrols and do other relatively simple battlefield chores.
Later, the Army hopes 10 be able o "train” the robot so that it
can slalk enemy tanks, fire rockets, hurl hand grenades and
serve as fearless medics to evacuate casualties under fire

Made by Odetics Inc. of Anaheim, Calif., the Odex | is also
expected to have important civilian applications in such dan-
gerous jobs as firefighting, law enforcement, deep-level mining
and nuclear waste disposal.

Robot from cellblock H

His name is Denny. He's a prison guard. He stands just 4 1t tall
and weighs 400 pounds, but he moves fast. Denny is a robot
designed by Denning Mobile Robotics of Woburn, Mass. By
next year, the metal-clad droid will cruise prison halls in
Massachusetts and other states at 3 mph. Microwave, infrared
and chemical sensors will pick up heat, motion and even body
odor of unauthorized personnel. By 1986, nearly 1,000 Dennys
are expected to go on duty around the world.

:f =

o

B [Teee—— I —

Edﬂ’t.ﬁ_%'

‘Creep’ show comes to an end

A locomotive speedometer often reads far higher than the caris
actually traveling, That's due to "creep” on low-friction track.
The wheels turn fast, but the car loses speed. GM Electromaotive
has introduced a locomotive that fires radar on the track. As the
beam bounces back, true ground speed is measured and
throttle can be adjusted to save fuel
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New 400-mph twirs are |dociowise from left): Beech Starship | Guifstream Commander Jetprop 1200, Piper Cheyenne IV and Fairchild 400,

Turboprops that hit 400 mph

Mot ftoo long ago, the best speed a twin-engine corporate
turboprop could boast was about 300 mph. Now, suddenly,
there's a whole new flock of fleet-winged twins casually
advertising "400-mph performance.” That's getting up into jet-
speed territory al much less than what it could cost to operate a
true bizjet

Typical of these new 400-mph turboprops, which will accom-
modate eight to 10 passengers, are Beech's exotic Starship |
(abowve, left), Gulfstream's Commander Jetprop 1200 (top
right), Piper's Cheyenne [V (center right) and the Fairchild 400
(bottom right).

What accounts for a 100-mph boost in speed in just a couple
of years? The answer lies in the use ol more efficient engines,
new high-lift, low-drag airfoils, lighter materials to save weight

Silent chopper

How about a helicopter that
makes viriually no noise, pro
duces no haat to attract heat
seeking missiles and has
none of the complex engine
parts found in a conventional
chopper?

Give up? Il's an electric-powered copter-—the world's first—
under development by Orlando Helicopter Airways of Orlando,
Fla. Due for flight testing soon, it will use lithium hydroxide
batteries that are guickly recharged by merely replacing their
lithium plates.

Four electric motors drive rotor
on this modified Slkorsky 5-52.

120

and special four-bladed propellers that speed the movement of
air. The engines are flat-rated down to 1,000 hp, & technique
that increases power at high altitudes where turboprops
typically lose power

The most unusual of the new twins is Beech's tail-first
Starship I, an 85 percent-scale prototype designed by Burt
Rutan, famous for his canard-winged homebuilt sports planes
The Starship's canard adds ift, reduces drag, resists stalling
and eliminates the power-robbing download imposed on a
conventional aft-mounted tail. Vertical wingtip fins in effect
increase wing area and thus lift without the drag that a longer
span would produce

But such high-tech advances don't come cheap. Prices for
the new twin-engine turboprops range from $2.1 million for the
Piper Cheyenne IV to nearly $3 million for the full-size Beech
Starship.

e e e
ALTERNATIVES
Wood that we could

Good hardwood is, well, hard to find and expensive to buy. But
a new proceass developed by Universily of Massachusetts Prof
William Rice may soon change all that. His System 6 cuts and
shaves G-fool logs from young trees. After 18 days of kiln
drying, clear wood 15 separated from flawed wood both by
crosscut and rip saws. The processed pieces are then glued
logether, forming solid standard blanks that can be worked like
any piece of hardwood. The sysiem is expected to be in
commercial use by next year,

PHOTOS COURTESY WALLIARA . RiCE
System & standard blanks (left) can be worked llke standard
hardwood. The pieces are glued together In a carrier press (right].
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Israeli tanks operating in Leb-
anon have been fitted with
“active” armor plates. They're
steel boxes filled with high
explosive. In the milliseconds
after a High-Explosive Anti-
Tank (HEAT) shell hits the Is-
raeli vehicle, the tank's lining
explodes into a high tempera-
ture plasma je! which burns
its way through the armor, But
with the active plate, the et
penetrates the steel box,
which explodes, knocking out
the round before it can pene-
trate,

Two concepts for a supersonic cruise interceptor are McDonnell Douglas's (left] and Boeing's [right).

SST technology pays off in faster fighters

Long-range, deep-sirike fight-
ers of the future will have to be
able to cruise for hours al
sugtained supersonic speeds,
says the LS. Air Force. By
contrast, present-cday fighters
are limited to short bursts of
supersonic thrust used mainky
during combat ;

To meet the challenge,
Boeing and McDonnell Doug-
las, working with MASA, have
come up with preliminary pro-
posals for a supersonic inter-
ceplor designed 10 cruise al

speeds up o Mach 2 and
have an unrefueled combat
range of as much as 1,500
miles.

Both concepts are based
on technological advances
onginally made during the
now-abandoned program (o
develop a U.S. civilian super-
sonic transport (SST). Each
uses the thin, sharply tapered
arrow wing derived from 55T
research. The arrow shape
provides high Iift and low drag
over a wide range of speeds

Editor: Dannis Eskow

Contributors: Sheldon M er, Jack Hammond,

Howard Lewy, Andrew Coe.
Fran Wenograd Golden, Kurt Lundgren

ichael &, Fiflign,

ENCLOSED
COCKPIT

OFF-CENTER
ENGINE

STABILIZING
TAIL FIMNS

AIRFOIL-SHAPED
LIFTING SECTION

This Bud's for a champion

What the unlimited hydroplane racer of the future may look like
is shown above. The rakish shape, planned for next year's Miss
Budweiser, sports for the first time a sleek, fully enclosed,
aircraft-style cockpit for improved streamlining and increased
driver comfort.

A large Lail is designed to prevent violen! pitching at speeds
approaching 200 mph. The engine is off-center to the left to
provide greater stability in lefi-hand tums (unlimited races are
un on a counterclockwise course).

Owver the past two decades, the mighty Miss Bud in her
various lorms has racked up some 50 victories, making her the
winningest hydro in unlimited racing history.

POPULAR MECHANICS ® JLILY 1784
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Fishing ‘cat
Catamarans would be great
fishing vessels, but they have
limited cargo space. Mow,
Logical Boat Co. has devel-
oped a “fat-hull’ cat which
quadruples storage volume.
A wider hull slows the vessel a
bit. But a computerized sail
keeps it always in the wind for
excellent fuel efficiency.

¥ 0 -

without the need for a com-
plex variable-sweep wing
such as is used on some of
today's supersonic fighters.

Mew ultra-high-temperature
turbofan engines will produce
sustained supersonic thrust
without having to resort to al-
terburmers that consume large
amounis of fuel. Both Boeing
and McDonnell Douglas ex-
pect 1o have operational pro-
totypes ready by the early
1990s

America's SST never got off
the ground, but it may not
have died in vain.

Lras

canopy
for jets

A new canopy for jets has
passed crucial crash tests in
Britain. Made of polycarban-

ate laminate, the canopy
stretches up to 5 inches in
high impact. In the latest test
(above) a collision at 610 mph
was simulated. A few
scratches showed up but
there was no shattering. Wl
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STAR WARS
(Continwed from page BS)

sharply defined manner, seem to be
particularly useful in hitting specified
objects such as enemy weapons in ac-
tion, yet they are not weapons of mass
destruction (see Lasers And Rail Guns
Arrive, page 87). Lasers should not be
predeployed in space.

An excellent possibility exists that
appropriate mirrors (used to reflect la-
ser beams at enemy missiles) can be
deployed with sufficient speed after an
attack begins. Any astronomer can
guess some of the problems that are
inherent in this new technology. How-
ever, the difficulties show promise of
being overcome.

Can the enemy develop countermea-
sures against our defensive weapons?

In the United States, we are used to
the idea that defense against nuclear
weapons is not feasible, and many
experts are vigorously defending their
habits of thinking exclusively about
retaliatory weapons.

In our country, the opinion among the
experts still strongly favors weapons of
attack. These people are actually doing
a good job in pointing out weaknesses
in defense systems and the ways in
which some defense systems can be
defeatad.

ALHKYCARCAH DRIVE YOU TO YOUR KNEES.

America, you're leaking. All over
your garages, driveways and streets,

All of us should be thinking of these
countermeasures, and the best advo-
cates of defensive techniques must look
at their best proposals in this peculiar
two-edged manner. After all, we can’t
know whether defensive systems are
good until the countermeasures are
explored and until we are convinced
that countermeasures are more difficult
and more expensive than the defense
measures themselves.,

In theory, this discussion has ad-
vanced far. In practice, it is given too
little emphasis for a very simple reason.
We are slow to accept the fact that the
Soviet Union is developing defensive
weapons. Therefore, protective mea-
sures on our part are deemed unneces-
sary.

The most primitive ideas of ballistic
missile defoense are old, but still with us.
For example, the idea of defending a
particular site with so-called “darts”—
expensive defensive missiles—that
would destroy an incoming ICBM has
been available for more than a decade.
Unfortunately, an incoming nuclear
warhead can be set to explode on
contact with the dart, blinding our radar
detection system.

However, there is a more effective
defense. Launching highly maneuver-
able wvehicles with wvery tiny nuclear
warheads into the path of an incoming

ICBM could destroy the missile or ren-
der its triggering and guidance systems
useless, so there is no massive radar-
blinding explosion.

‘Where would defensive weapons be
stored and deployed?

In general, near the targets they are
to defend. At the same time, in many
cases, defensive weapons might be mo-
bile. Uncertainty about their location
could be helpful in frustrating an at-
tacker's plans.

What are the objections against defen-
sive weapons?

We need not anticipate objections
against defensive weapons. We have
already experienced them. The stan-
dard objection is a simple syllogism: All
weapons are evil. This syllogism seems
so primitive that it is hard to believe its
wide usage. Yet, practically every ob-
jection I have heard to defensive weap-
ons is based on this illogical line of
reasoning.

To meet the objections against defen-
sive weapons, | would adduce only one
simple picture. Two camps armed with
swords are apt to do more harm than
two camps armed with shields.

Another answer—one for which I am
indebted to President Reagan—can
best be framed in the form of a ques-
tion: Would it not be better to save lives
than to avenge them? ™

5 Transmission Treatment.
ey'll help you rejuvenate rubber seals and

And those puddles could lead c—rings help stop leaks, get you running smoother.
to repair bills that'll knock you Het you back on your feet again
off your feet. you've got the puddies, we've got the
'our car just won't run without oil solutions. ‘W‘xmns Engine Stop-Leak and Wynins
ar Wun fhuid. t_mr.:rn Treatment.
's why you need ‘E JIliE After all, your car should be expected
Wynnis® Enginag%pmak and b to drive you a lot further than your knees.

Wynn Ol Company. PO. Box 4370, Depl_PM _ Pullerion, CA 92534
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Cut top boards to size, then Install with
glue and 1-in. brads driven the

into the cleats at a 45
m}mﬁm de of boards down.

6 OUTDOOR CLASSICS
Continued from 98)

the support for the wheel axles. Join
these blocks to the inside of the wheel
legs with glue and four 4d finishing
nails per joint. Clamp and let dry.
Then, using a router with a Yein.-
rad. rounding-over bit, ease the upper
half of each leg edge as shown in the
photo on page 96. Stop approximately
3'/s in. below the leg top. This will leave
the leg top square for maximum gluing

1".

Artach case to frame by driving

DWO SCrews
through the Inside of each case corner into
the legs. Install slides, bulld shelf, then
check shell far proper fit.

When boards reach lce-box partition, in-
stall small frame boards as shown In draw-

Ing |parts LL1 and LL2}. Cut remaining top
boards to conform to opening.

surface later when the rails and case are
attached to the legs. Also, by starting
the cuts halfway up the legs, the lower
half of each remains square for joining
the lower rails. Later. when the rails are
glued in place, finish the rounding job
by moving the router down the legs and
across the rails in one continuous cut.

Bore the wheel axle holes in the
wheel legs as shown in the drawing on
page 87. Then fabricate the wheels, cut
the aluminum rod for the axles and test
fit both. (For a detailed explanation of

[ i
Install lower drawer guides, then bulld
drawers and check for fit. Install upper
guides, cutting board and pan track. and
the bin on the opposite cart side.

-
F— l

Cut ice-box top to size, then hold it in jig

frame shown, made of 1-1/4-In.-wide
stock. Install 3/4-in core box bit In router
and cut depression using Jig as fence.

how to make and install the wheels, see
page 126. The wheels for the chaise are
the same as those for the cart.)

Next, glue and clamp the lower side
rails to the legs. Let dry, then join the
lower end rails to the legs using glue
and screws. Cut the sliding shelf notch
in one end rail then clamp all upper rails
onto the legs. Bore screw plug and
shank holes into the rails and pilat holes
into the legs. Separate, apply glue and
attach the rails with screws,

(Fleage rum to page 124)

Ma, Sire and descriplion juse)

2 WA 1714 x 39 17 redwood [case side)

) 34 % 11 140 x 20 147 redwond |cass end)

2 34w 34 =20 147 redwond (case partton)

2 3w 5 34 x 15 redwood (botle rack sideh

1 34 x T e 12 T medwood {bottle rack pefiton)

1 3w dn 12 TH redwocd fice-boo pariion)

g SE-da w12 T hardwood dowst

2 34 x 1 V2 x 28 30" mdwood (shde brack)

2 34 x 34 2 14 17 mdwood jupper deawer guide)
2 3w 3 x 11 1 redwood {upper drawer guide|
4 Rdx 1 18N T4 1T redwood (lower dewer guide)
2 3 x 112 w14 1T redwood (boand, pan back)
2 3dx 34 a5 redwood (drawer siop block)

1 34 x2x 19 14 redwood flop cleat)

1 38 a3 x 19 194 redwood (lop ceal)

2 TSEx 3123 redwood [wheel leg)

2 15Ba312x5 34" redwond [whesl biack)

2 158312 233 147 redwood [siraght leg)

2 39 x 4 x 48" redwood (op sie ral)

2 4w d x 22 VT redvwood bop end ral)

2 34 3xd6 1T mdwood (shell side rail)

2 34 xdxd ¥4 redwood [shefl and rail)

2 Tau 116 x 3 1T redwood [Shell cheat)

1 Ik o 114 x 1% 147 redweond (shell cheal)

RAZRERIeEEQCOR—"F=oTpooaws I-r

POPULAR MECHANICS » JULY 784

MATERIALS LIST—BARBECUE CART

Key Mo. Sire amd descripiion (wse)

5] 34 x 1 1M % 167 redwood (shell cleat)

5 38 x 3 x 39 12 phywood (spacer)

n 10 % & 12t redwood (wheel)

16 -da. & 3 12" alaminom rod [axie)
AAFdia K 2 14 beass fod fiode pin)

14 x5 T8 x 117 plywood (ice-bowx Tronl. back)
14578 x T 12 plywood (ce-box end)

114 x 8 % 117 phywood (ice-bou botiom |
AE-thick Styrofoam insulation. cut to Bt

A x 1 1 w10 12 reddwood [biock)

311 1w B redwond (Binck]

Fregzetie Mo . 336, 4 1/2-g1. plasic bowi

34 x 16 x 39 14" plywood (shelf}

41 12 x 39 14 redwood [shell side ral)
34 x 2 58 x 17 34" redwood [shetl end radl)
1708 u 16 29 14 Wilkonan No  [30-8, Natural Almond
plasiic kminade

34 1 5 34 = 12 34" redweood [drawer front)
3% 534 x 10 5% redweood [door, ben front}
12 e % 172 8 15 phywood [dexwer Side)

120 5 172 5 17 phywood [deawer side)
12512 = 11 34" plywood {drawer back)
104 o 12 34 1 15 plywood |drwer botiem)
1 & 12 34 x 17 piywood (deswer botmoen)

SI<ERSIN
STRAIE. ;. - TR

FagE

RESgENS

. Size and descriplion (use|
123538 x 5 347 phywodd [Ban sale)
1252 14 x § 58 phywood (bin back)

1 % 5 34 x 10 58 phywood (bin bomom)

1 12 = 10 1/2° alaminum conlinuous kinge
121 W2 x 3 1 redweats |driwer Stoph
14" No B W sorew

Td w112 o I redwead idoor caich Biock)
34 x B 12 19 12 radweod jica-box op}
12 % 34 x 3 347 redwood {ice-how handie|
12 x 3 x 3217 medwood (lop end slat)
Fdn 31 x 22 17 redwood (lop st
a1 1w 11" eehwond (c8-bex rame]
Ad = 114 = B 17 redwood (ice-box frame)
3 w3 % 21" recwood [shedl end sial)

Al x 3 1 % 21" redwood (shetl siat)
dbdia x 7 hardwond dowel

13718 = 10 12 0 14 172" magle (cuthng boand)
‘Wearmver buniler pan No. 2672

Grand 24° No. J08 Tull-ptensan driwer shae
Stantey T Mo, 4483 mumnom pull with Mo 4487
BTN Baies

1 ¥ No. B fh sorew

V0@ x 147 redwood pheg

Sandey No. 5P4 cabinel catch

hm-u-uauu-u;u--uum—-—-m’
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& OUTDOOR CLASSICS
{Continued from page 123)

Attach the shelf slat support cleats to
the lower rails with glue and clamps.
Then glue and clamp the cleats and the
spacers to the upper rails.

Case assembly

Cut the case sides and ends to size.
Cut out the drawer, door and bin pock-
gts in the case sides using a table saw
and a radial-arm saw as shown on page
B86. You can also use a sabre saw to
make these cuts. Just clamp & guide
fence in the proper position for each cut
so they will be straight and square.
Also, bore a small hole in the corner of
each opening—on the waste side of the
lines—for blade entry.

Cut out the notch in the case side for
the bottle rack and cut the bottle rack
partition (part E1) to size. Then cut the
opening for the sliding shelf in one case
end as shown on the drawing. Also cut
the bottle rack notch in the same board.
Bore two Yein-dia. dowel holes—for
supporting the bottle rack—in this
notch, then glue the dowels in place.

Assemble the case ends and sides
with glue and screws, check for square
and let dry. Then cut the case partitions
to size and install with glue and screws
driven through the face of the case

sides. Use two scraws for each partition
end. Install the bottle rack partition,
between the case end and the first
partition, with glue and 6d finishing
nails.

Joining case to frame

Slide the case into the frame assem-
bly and attach by driving two screws
through the inside of each case comer
into the comer of each abutting leg.
Next, glue and clamp the lower drawer
guides, cutting board and pan track in
place.

Cut the parts for and assemble the
drawers, bin and ice box. Test fit each.
Remove the drawers and install the
upper guides. Attach the bin and drop-
down door with continuous hinges and
glue and clamp the bottle rack in place.

Install the ice-box partition with glue
and 8d finishing nails. Then hang the
box from this partition and the top side
rail with ¥s-in. No. 8 fh screws driven
through the inside of the box into these
support members. Cut and fit the rigid
insulation to the interior of the bos.
Make the fit tight so friction, instead of
adhesive, holds the pieces in place.

Next, install the tracks for the pull-
out shelf extension slides. Then build
the shelf and cover it with plastic lami-
nate. Attach the slides to the bottom of
the shelf and the top of the tracks with

several mounting screws. Check for
proper movement before installing the
remaining screws.

Install the top and shelf boards with
glue and 1-in. brads driven through the
board tongues into the support cleats at
a 45° angle. Set the heads. Be sure to
install the boards with the V-joint face
down so that you end up with a smooth
surface on the top.

Fill all screw holes with redwood
plugs and all nail holes with redwood-
or mahogany-colored wood filler. Then
round over the outside corners of the
top rails to a 1Ye-in. radius. Use a
portable belt sander with an 80-grit
abrasive belt to remove most of the
stock, but stop short of the completed
radius and finish the shaping by hand
sanding with 150-grit sandpaper.

Complete the router work by easing
all exposed edges with a ¥sin.-rad.
rounding-over bit. Finish-sand the en-
tire piece with 150-grit paper. Remove
the dust and apply the finish.

Install the wheels, attach the pulls to
the drawers, door and bin, and mount
the magnetic catch for the door. Make
the cutting board and finish with miner-
al oil. Then slide it and the broiler pan
into their tracks. Finish up by boring a
Y-in.~-dia. hole in the bottomn of the ice
box to provide drainage, and by insert-
ing the plastic bowl into the boo.

Tufoil

YOU'VE HEARD ABOUTIT...
YOU'VE READ ABOUT IT. .. /T WORKS!

Easier Starting, Fewer 0il and Filter Changes, Betier
Fuel Economy, Better Performance, and Longer Engine Life.

How TUFODIL Works

TUFOIL coats all ke moving parts ol engines with microminkature
particles of FTFE. Ihe stipperiest substance known to science. This coat-
Iﬁ!.mlﬂlmltlsfrlﬁlnnwtllbl ond the capabilities of any other lubricam

nly in the patented TUFQIL process the PTFE particles are given a
unitermly negative charge which causes them to repel aach other $o thal
Ihey remain i dispersion. This dispersion serves two very (mportant

For more than 20 years lubrication experts hawe been wresiling with the prablem
of linding a way to combine PTFE. commonly known &5 Teflon™® or Fluorn®. wilh
mator oil to reduce triction. Finally a breakinrough was achisved The resull was a
Emd-ul:l hal is mﬁﬂ the way peaple think aboul lubvication—TUFDIL® for

NGINES. TUFOIL a ta your Favorite matad @il is Betber &b reduting wear

i « . fusal : H perk vilues One, it prevents the particles from lorming clumps whach can clag
IEETE?YWW%JE::T";‘:E::T‘EU ::nm@:::nlmm:umw TR od lines and oil fifters. Twa, i1 keaps suwrplus PTFE particles suspended in
crankcase oil ready 1o replace any particies di fram metal surfa:

Furthermore, TUFOIL will improwe the efficiency and perfgrmance of slandard
transmissions and ditferentials IJ; rediscing heir inbernal friction

At the sugpested list price of $12.95, alittle TUFDIL goes & lang way and pays far
ut time you change your oll, really change it Add TUFIL

ces by the action of the engine's maving parts This is accomplished
means ol 3 chemical agent which cavses the despersed particles to 5

itsa many times over. oul and continualiy coat metal surfaces as they become exposed

Chart shows  how TUFDIL smproves and maintains high perlormance bMvels in mew
cars and helps restore slder cars 19 their best performance level

Perfosmance leval of Black and
< [-3 Grey cars when new B, Improve
— o I,-— -
l‘Q‘J_fr

mend in periormance as both cars
THME/ COOMETER MILER

break in. G Further imgravament ol [
Biack chi’s periormande when TUFOIL |
15 atded. B. Reguiar use of TUFQILin d L't : y
Blaci car mgni ty slows decling i

i

i

i

i

i

In performamce through age and
mi E Decling sn periodmance
en TLFOIL is added to Grey

ol Girey car wilk age and maeage withou! use of TUFOIL F.
car perisrmance deamancally impraves -
D e

TUFDIL &5 Aieg TM of Elugramics. Inc Tellan iz Reg TM a1 Dupas “US. Patants No. 3933655 4.127 491, & 4,224 173 Other US and it Patents Fendeng
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Chaise longue

When the chalse back is placed in the
down position, the plece will have a
smooth, unobstructed surface. it functions
well as a bench that can accommodate
several people at one time.,

Legs

Begin construction of the chaise lon-
gue by fabricating the four legs. Cut
two pieces of 2x4 stock for each leg to
the lengths given in the materials list.
Keep in mind that the front legs are 11/,
in. shorter than the rear legs because of
the wheals.

To form the wheel notches in the
front legs, cut a "¥is x 3'in. rabbet
across the bottom of all four pieces of
stock using a dado head in a table or
radial-arm saw.

Sand the rabbets smooth, then glue
the stock together using nail pins as
shown. Glue and clamp until dry. The
rear legs are straight, so just glue up the
stock, again using the nail pins, and
clamp until dry.

Cut 1-in.-rad. curves on the bottom

cormners of all legs using a band, sabre or
jig saw. Then cut the %« x 10-in. rabbets
across the upper inside surface of the
back legs to receive the chaise back
guide (assembly L1, L2).

Next, bore ':-in.-dia. axle holes
through the front legs as shown in the
photo on page 126. Then cut the alumi-
num axle rods to length and slide them
into the leg holds. Bore a pinhole
through the leg and into the axle using a
drill press or a portable drill guide for
BCCUFACY.

Wheels

Fabricate the wheals by gluing to-
gether two squares of 1x6 stock with
the grain direction of each running at
right angles to the other. Clamp until

{Plaage tum to page 126)

MATERIALS LIST—CHAISE LONGUE
Key Mo, Sirm and descriptics jusa) Ksy Wo. Sioe and description (us)
A2 3 14E3 02 x 14 mdwood (whesl legh B 2 112%112x2 1 redwood (comer block)
B2 314x312x15 144" redweod (straight leg) § 2 34212 x4 redwood (preot block)
C 2 3dx514 x Bl redwood |sae mil) Tt 2 34 w3x26 38 mowood (back sat)
O 2 34x51Mx 26 17 redwood {end il T@ 6 34x3138x3 3% nedwood (Back slal)
E v  3dxdT8ad6 17 redeood |cross member U 1 12 ¢ 25 1 aluminum continuous hege
F 1 g1 0223 redwood (suppor) ¥ 2 341 12x18 0F redwood (support am)
: _ G 2 3dx2xd) VP redwood (sde ca) W 4 1432 x2 maple (support reinforoement]
3 f A H 1 3dx2x a0 redwood (end cleat) X2 a1 12 x 20 mdwood fcross braoe)
il \ H Sl 11 1 3ax 38 x 26 12 redwood jend sia) Y1 2 Fida xS0 alumingm tubing [Spacer)
. " 2 13 3d4x338x 2612 edwood (sat) ¥2 1 Yida x 18 1 alumnum lubing [spaef]
- J 2 34z ZxZ mdwood (contoured fieth I 1 Wirda x24 34" alumenumn md (pheob Bar)
i - K 2  34x3x3 14 mdwood (guide suppor) M1 3dtda x 21 AE° aluminum Rubing
_ - - U 2 3423128 10 redwood {vertical quide) {sh0g bar)
T | 12 @ 34x 5k X334 redwood (horizontal uide) gcﬂ 180 1 Ea. x 18 medwood (plug)
M2 112417 ta redwood (whes) = A common nals
Glue up two pleces of 2 x 4 stock for each 5 yrfie 1317 shemingm md {m) OO 52 112 No 8 fh screw
leg, using nall pins to keep parts from o 5 3gg x 2 14 brass mod fee pin) EE 4 114 No 8 ih screw
sliding during clamping. Cut wheeirabbets p 2 3ua212 x 2 recwood (side red) FF 2 Colar
in front legs before assembily. 0 2 3422 17x M TE redweood (end ) * As requied.
CHAISE LONGUE
16° HIGH x 287 WIDE x 80" LONG
1-5/a" o4 DA HOLE DD BB
1127-D1A. HOLE
316" SPACE
3112 " FOR HINGE
HALF-LAP JOHNT
DETAIL-LEGA 'I'RAD.  o=BB PRRE AR

5]

o
fc

|
- 'r - : I}
- IE i X
X 4 ).l g -
==t | :
A I P O ; . 112"-DIA, HOLE
H4"-DIA, P 25 I 4 5
HOLE L
2EE | =f= i B
30" 257 20 5" o Lol 0

PATTERNS FOR K. L. V ANDW

1-HZ" RALDY,

He"

TOP VIEW—REAR CORNER
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& OUTDOOR CLASSICS
{Continued from page 125)

dry, then lay out a 4'/z-in.-dia. circle on
each block. Bore a 1-in.-dia. blade entry
hole on the waste side of the circumfer-
ence line, then cut out the wheel using a
sabre saw with a pivot guide as shown.
Sand the wheels smooth and bore an
axle hole through the center of each.
Test-fit the wheels in the leg notches,
then set aside for installation later.

Seat and back rails

Cut the side and end rails to size and
attach with glue and screws to the legs.

Clamp a backup block to the Inside surface
of the wheel notch and to the under-
surface of the leg to prevent wood from
splitting when the axle hole Is bored.

assures precise

| onto project-
ing nall, then pivot jig untll wheel touches
disc. Rotate wheel until smooth.

A simple disc-sander ji
circufar Place

Cut slats and bore nail holes near both
ends, then align boards and clamp in
place. Round over all edges In one pass

wsing a router and 3/8-in. rounding-over bit.

| 26

Eeap the screws at least 'z in. in from
the outside corner formed by the rails so
they won't interfere with rounding the
cormners later. Glue and screw the cross
member (part E) into place and attach
the seat slat support cleats to the inside
surface of the rails. Glue and clamp
until dry.

Ment, round the top edges of all rails
using a router with a ¥e-in.-rad. round-
ing ower bit. Then shape the outside rail
cormmers to a 1Y=in. radius. Because
redwood is soft, these deep radii can be
formed quickly using a portable belt
sander. However, because the belt
sander can be difficult to control, you

should stop slightly short of the finished
shape and complete the job by hand to
avoid accidently removing too much
stock. When the comers are shaped,
glue and nail the support board (F) to
the bottom of the cross member.
Guide rails

Glue and clamp stock to form the
chaise back guide rails as shown. These
are made of two pieces of redwood
joined at right angles with a half-lap
joint. This method provides a blank
large enough to accommodate the irreg-
ular shape of the guides. It also pro-
vides the proper vertical grain align-

and bore four

Clamp rall to leg
spaced plug holes in rail. Bore screw shan
and pllot holes through rest of rall and into
leg. Repeat for all ralls and legs.

Join wvertical and horizontal back guides
with haif-lap joints. Apply glue, then drive
¥s-In. brads into both—away from saw cut
line—for alignment when clamped.

Glue 1 x 6 stock for the wheel, let -
then draw a 4-1/2-In.-dla. circle on block.
Bore blade entry hole on waste side of line

and cut using sabre saw with plvat guide.

Lay out guide shape using drawing pattern
as reference. Prebore 1-in.-dia. holes to
form for backrest stop bar.
Finish the cut with a jig, band or sabre saw.

Round over side edges of each slat indhvidual-
Iy using a router and this simple holding jig.
Jig b made of two comer-notched plywood

pleces clamped to bench.

to chaise. Fabricate support framework
and test fit. When satisfied, join support to
back by screwing plvot blocks Into place.

POPULAR MECHAMNICS ® LY 1584



ment for maxdmum strength on the
vertical section of the guide.

Next, transfer the outline of the guide
rails onto the stock using the grid
pattern on the drawing as a guide. Bore
l-in~dia. holes at the four stop bar
locations and then cut the remaining
contours with a band, sabre or jig saw.
When the cut is complete, remove any
saw ripples with a spokeshave and
sandpaper to achieve a smooth surface.

Glue and clamp the guide rails to the
guide supports (K). Let dry, then install
the assemblies by gluing and screwing
the vertical sections of the guide rails
into the rabbets on the inside surface of
both rear legs. Attach the opposite ends
by screwing through the cross member
into the ends of both assemblies.

Chaise back assembly

Assemble the chaise backrest frame
and the support arm as shown in the
drawing. When both assemblies are
complete, temporarily attach the back-
rest to the chaise and check for proper
fit. Then slide the support arm into
place and check it for fit, too. When
satisfied, attach it to the backrest by
screwing the pivot blocks onto the back
side rails as shown. Remove the whole
assembly and set aside.

Next, cut all seat and back slats to the
sizes given in the materials list. Bore

the nail plug heles in each and round
the edges as shown. Join the last seat
glat to the first back slat with the
continuous hinge. Then attach this as-
sembly to the back rails with glue and
4d common nails. Set the nailheads
with a drift punch. Place the back
assembly onto the chaise, in its proper
position, and mark where the front edge
of the last seat slat falls,

Remowve the back and install the re-
maining boards on it, maintaining a
uniform  Y-in. space between the
boards. Then install the seat slats in the
same fashion, beginning 1/4 in. beyond
the mark made earlier.

Cut the rear slat fillets (J) to size and
glue and clamp to the single slat at the
back of the chaise. When dry, cut a
concave curve in the fillets to match the
1Yz-in.-rad. convex curves on the top
corners of the chaise back.

Complete the job by cutting the 1-in.-
dia. finger hale in the middle of the last
back slat and by installing the wheels,
axles and brass locking pins. Flare the
ends of the pins by striking each with a
drift punch and hammer. The pins used
here were cut from inexpensive toilet
tank lift rods which are standard hard-
ware store items. Finish-sand the entire
piece with 150-grit abrasive paper, ap-
ply the finish and you're done.

(Please tum to page 128}

LF o

Support arm should mowve tru? over
notched guldes and lock at 15°, 30°, 45°
and &0° Intervals. When fat, back rafls
should be 3/8 In. below top of side rails.

Glue and
punch to set heads and two 1/4-In.

drift
locks
to maintain even Malls in block
centers keep blocks from falling.

slats Into place

POPULAR MECHANICS & ILILY 1984

To paosition hinge, clamp the two mount-
Ing boards together with 1/1&-In. shims
between them. This method recesses the
hinge below the seat surface.

mb::k, lﬂmﬂmmmmmm
coamplete the lulirig v
nalling the final mﬁﬂea:; at-
tached to the back as shown—into place.
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Kind .
if need good, high-quality lumber, don't let
inflated lumber prices stop your importani
building projects. The Foley-Belsaw goas right
to the trees and turns oul smooth, true-cut lum-
ber... even beginners get excellent resulls
Just one man (no crew needed) can easily cul
enough on weekends to save hundreds of
dallars n'.rer_hlgh lumberyard prices. For power
use ractgr PTO or other low HP diesel o elec-
nc unit. Faciony-direct selling keeps price low,
End ::é:dnuemem time paymernts may be

Tang
Send 1?( EIEE BOOK! Just mail coupon below for
How To Saw Lumber"” bookle! and complele facts
on the One-Man Sawmill. There is NO Dbligation
and Hu_ialwnln Will Call on Yyou, Do It i

Foley-Balsaw Co.

o R ocnany AT
Kanasas City, Mo, 84111
Please jend all and deigils in
your FREE “"How To Saw
 Lumber'", | understpnd there ix No

B, _gi-!! Dbligation and that No Salesman will
el o me,
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WHAT'S HE DOING!

Making a Concrete
Flower Pot! ... and

SO CAN YOu!

Make and sell your own
Ornamentsl Concrete ilems.
Rush $5.00 for Book
sbout Aluminum Malds
with prices and production frade secrets
direet from world’s largest mald manufacturer.
Over 350 designs fo select from.

Send $5.00 R R
Today To % P, 0.B0XAS9. HICKORY, K. C. 28601

You can own this

v

Tewgh, Americas.
Wane G0 Arpwhare B

when you build it yourself from a KIT By HEALD.
Also available assembled through dealers
For FREE brochure with compléte datails, contact

Carl Heald, Ing.z250 0., i
\1-800/253-1030 i Wichigan &1-845 340

NOW! Get in on the PROFITS in
SMALL ENGINE REPAIR

Work i Tl & -—
b f ey chwmpudinned e

No doubt aboull A . . 35 a small enging
pro, you can cash in on the huge de-
mand for qualified men = one of &=
America’s fasbest growing indusfries. b i
You'll be able 1o command top hourly rales ™ e
of from $10.00 1o $15.00 per hour — and ol
that's just for labor. R
Flenty of businezs waiting lor ed man.
65,000,000 Small Englaes Are In Use Today!
Thiat's the oificial count from the Engine Service Assn., and
ome-million niw engings are being built each manth. With
Foley-Belsaw training, you can soon hawe the skill and
knowledge to maki top Mmoney servicing these engines.

FLUE .
Al ot Mg Enira E:IE.#"

Probysats nal Tasls ang
Ail YOUSE 70 KEEP
MO EXPERIENCE NECESSARY]
You don't need 1o be a “born mechanic” or have any prior
experience, Lessons are fully ilustrated . . so chear you
can't go wrong, ahd wilth our famous ‘leam-by-doing
method you gel practical ‘hands-on” experience.

1

: :mxnﬂmn.-m"-'....‘“m"r. ,:'_'q |

|
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{Continued from page 127)

Telephone caddy

The front and rear panels of this box
are made of '/=in.-thick stock obtained

In.-dla. hole 3o Its circumference intersects
both lines. Cut out waste on table saw.

by thickness-planing 1 x 12 stock. If you
don't have a thickness planer, rip 1 x 2
stock to !/z-in. thickness, then edge-glue
these smaller boards to form the panels.
(Note: The same suggestion applies to
the '/z-in.-thick side panels on the plant-
er project that follows.)

Begin by cutting the sides to size and
by cutting the rabbets around their
perimeters. Form the inside curve
where the door and box join as shown.
Then cut the divider dadoes in the back
panel by making table saw blade kerf
cuts. Cut the dividers to size and sand
their top comers to match the dadoes.
Now assemble the box with glue and
nails. You should set the nailheads and
fill the holes.

Cut and sand the door sides to fit the
box curves. Cut the rabbets and grooves
for the front panel and hardboard parti-
tion. Join with glue and nails. Finish-
sand the piece, then install the handle,
magnetic catch and plastic glides.

ous hinge. Front
shorter than door sides. This provides a
buiit-ln mortise for mounting hinge.

of door Is 1/8 in.

TELEPHONE CADDY
18 x 4 x 10-314"
HARDBOARD

ToR
12 % 1-314 & 11-114"

114 x 1"
FINGER RECESS

38 x 102"
RABBET
[TYPICAL

N

F
112 x 5-7I8
®11-14"

-G x 11-H8"
CONTINLIOLIS
HIMNGE

SIDE—374 3 2-114
x &7 (2 RECD)

FROMNT—N2 2 8 x 11-1/8"

MVIDER—IB x 3-2 x 7"
HARDBOARD {2 REOD)

SHOE— 30 x 3-1/4 1
= | / 14 {2 REQID

BOTTOMM—NZ = 3-114 = 11-1/4°

MAGMETIC
CATCH

STAMLEY NO. 4485
ALLBINUM PLILL AND
NO. 4487 BASE

TOP=1i2 & I-1[Z x 11-114"
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38"-DIA, PLASTIC
GLIDE [4 REOD)

g
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Bl Your home
% Il workshop
i can PAY-OFF

Planter

Cut all parts to the sizes given on the
drawing. Then fabricate each side sepa-
rately using glue and nails. When dry,
assemble as shown.

Install the top trim boards with glue
and nails, then bore the pinholes as
shown. Remove the front panel and
enlarge its holes to "e-in. diameter to
make insertion easier. Use eapoxy glue
to set the pins.

Fill all nail holes with wood filler,
TARS OV L odie 0 b Ve, eriin Assembl t plrwhlndh'ldu.lﬂj:lmhg

ich_ ; : & planter
e e A kS gy by o
P g removable panel In place and glulng and
(Please turn o page 130y nalling opposite panel between two sides.

Power Tool.

Three power tools in one —
a real money-maker for you!
The Planer/Molder/Saw is a versatile

piece of machinery. It turns out f{:1'«.11'-
o0r'=

Ko

Glue and nall trim boards In place, Install pins in side posts and bottom board Py - .
then fill nalthoimﬁthwmdﬂfhr. T;Ilcur using ﬂupm epoxy. Before Installing itable precision molding, trim,
clamp front panel to box and bore pin lower pins, fill bottom of holes with 1/8-in, | 1D& furniture . .. in all ar pat-
holes using a drill gulde for accuracy. wood plugs as shown on drawing. terns. Rips, planes, molds &epa-
rately . . . or all at once. Used by indi-
vidual home craftsman, cabinet and
picture framing shops, lumber yards,

PLANTER

I5-172* HIGH x éﬁlﬁé?i Fin F ‘?fg._ﬁ,‘:'{:: contractors and carpenters.

::" EEE* EPOXY_ [ WOOD PLUG Never before has there been a
I xaxi | three-way, heavy-duty woodworker
304 % 4 x 167 it DETAIL ' ﬁ: sdam St: mgﬁ.{ _|-:l| f“'m“é’ h-:.t;&

. 'WE LD W1  planes 2sl
CORMER FOSY i Lo SN thickness, and molds to any choice of
patterns. Cuts any molding pattern
HALF-LAP SIDE CLEAT—1-118 x ou desire. Pl'ﬂ‘!ldﬂﬂ ?’Uﬂb]*‘f"
CORNER 1-5/8 x 11-/8” [4 REQD | ormance. And is so simple to operate

} it

IJE'EETDU_' SIDE POST—1-4/8 x even beginners can ';SE 1;'EH FOR

1-5/8 x 14 JEREW-P au—ni! FHEE Triﬂl. EXCITING FACTS

NO DBLIGATION=NDO SALESMAN WILL CALL
ﬂ"s.” cﬂypﬂ‘” FOLEY-BELSAW CO.

TODAY! RANSAS CITY. MO 6111
l T . D -

\ 2
i
AE™ TR TRy, Foley-Belsaw Co, pRE l
B . QL LB, cos1s Field Bidg. AL

LY Kansas City, Mo, 64111

[0 YES, pirase send me the FREE Bookler thar .
gives me complede facts about your Planer-
Molder-Saw and full devaily on how | can gualiiy
for g }-Day Free Trial sight in my owa shop. [
understand there in No Obligation and that No
Salesman will cail,

34 x & x 16"

xR 16" (4 REQD)

(2 REQD.)

114* SPACE ' :
PICAL

e ] | CORNER POST o l

A4 x 3-2q 16" 1-51B x 1-5/8 x 14"

{2 FEODJ : ] [4REQO) . Addrets ‘

Coty

PIN—3iB"-DNA. x 27 SIDE PANELS FRONT, BACK CLEAT

ALLIBMINUM mE EPCIXIED 12 a 13-304 1 14" I-1/8 x 1-5/8 x 12-314" ., - e

IN PLACE [4 REQD.) (4 RECD) [4 REQD) LTy
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& OUTDOOR CLASSICS
{Continwed from page 128)

Beverage tray

Cut the sides and ends to size from
redwood stock. Then cut the bottom
rabbets and hole panel grooves in each
piece. Cut a 1-in.-rad. curve on the top
corners of both sides, then ease the top
edges of all four boards with 120-grit
abrasive paper.

Cut the bottom from '/=in.-thick ply-
wood and the hole panel from "s-in.-

Apply

contact cement. Then bore cutter
holes through middie of each panel
Flush trimming bit in router removes waste.

Table

Cut the legs and rails to size. Then
cut 1-in.-rad. curves on the bottom cor-
ners of each leg. Clamp the rails to the
legs using the same method shown for
the chaise on page 126. Bore screw plug
clearance holes first, then shank holes
and pilot holes into the leg. Position
the end rail screws 1% in. in from the
outside corner, and the side rail screws
22 in. in from the outside comer.

Join the rails to the legs with glue
and screws. Let dry, then form a 1'/:-
in.-rad. curve on all four corners using
a belt sander followed by hand finish
sanding. Install the top support cleats
to the inside of the rails and nail the
top slats in place maintaining a uni-
form '/s-in. space between boards. Fill
all nail holes with wood filler and all
screw holes with wood plugs. Sand
the surfaces smooth with 150-grit
paper and apply the finish. M

130

thick tempered hardboard. Test-assem-
ble the tray by clamping all parts
together and checking for fit.

When satisfied, disassemble and lay
out the holes for the hardboard panel in
an even pattern. Choose a variety of
holes to suit your own needs. You
should cut the holes using an adjustable
fly cutter as shown or a series of hole
SAWS.

Apply plastic laminate to both the
bottom and hole panel, then bore 1-in.-
dia. bit entry holes into the middle of
each panel hole. Cut out the waste
around the holes with a flush-cutting
laminate trimming bit followed by a
beveled trimming bit to ease the sharp
corners. To obtain a smooth, polished
surface on the hole edges, sand with

320-grit abrasive paper. Then charge a

soft cloth with auto polishing compound
and rub the edges briskly in a shoeshine
motion.

Assemble the tray with glue and 4d
finishing nails. Fill the nail holes with
wood filler and the exposed ends of the
bottom rabbet and panel groove with
small redwood plugs. Sand the piece
with 150-grit abrasive paper and apply
the finish.

Install the aluminum handle pulls
with screws driven up through the
bottom edge of both ends. Bore "s-in.-
dia. screw clearance holes and counter-
sink the heads s in. below the surface.
The screws supplied with the pulls are
too short. You must substitute 4'/-in.
No. 8-32 roundhead bolts in their place.
Finally, install a plastic glide at each

™

bottom corner.

BEVERAGE TRAY

57 HIGH x 15-112" WWIDE  19-112% LOMNG

12 HOLES, 2-114" TO 3127 [HA,
SPACED AS RECD.

T x 14-12 x 18127
HARDBOARD

END— 214 x 4 x 14" |2 REQD,)

B-32 x 4-1/4"
RHBOLT IM
5132"-DlA. HOLE

PULL—STAMLEY MO 4485
BASE—STANLEY NO. 4487
(2 OF EACHREQD.|

PLLMG 34 x 5§ x 9z
EXPOSED ENDS ’ |2 REQD |
WG = M-102 x 182" PLA.'EJ’C iy 14 x 5ile" GROOVE
LAMINATE (2 REQD) [SIDES AND ENDS}
38" DA, PLASTIC 12 x 14=112 x 18112 154 x 9N&" RABBET
GUIDE (4 REQD.} PLANOOD (SIDES AND ENDS}
— ——— e E———

TABLE

CLEAT
34 % 1-102 % 15-1197
[2 REQD )

CLEAT—3/4 x I-1/2 % 30-114° (2 REQD.)

LEG 112 NO. 8 FH SCREW, END RAIL
1-5/8 x 3-102 x 15-114% H2"DiA WOOD PLUG 304 x & K 181127
[4 REQD) (16 OF EACH REQD.| |2 REQD.)

SLAT—3/4 x 302 x 18-112"
{10 RECD]

1" RAD.
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Easy-To-Build Projects

You can complete any one of these simple
home furnishing ideas in a weekend.

WALL SHELVES

pm—

i §
B
|7

§ L

TRE] Syt

3;4’ !E | . 5-:

[ EL I.‘.l_i-_ T - -

SPICE RACK

BOOKCASE

projects have several things in com-
mon. First, they were all designed by
craftsmen of the Northwest Gallery of
Fine Woodworking in Seattle, Wash.
Second, they're all made of clear red-

T’um five attractive and functional

BOOKRACK .,
4= 5-112
X T&-152"

SIDE-344 %
51z x8"

(2 RECD

SHELF
HAxS-12x 1&-1127

2" NO. 10FH SCREW,
WOODPLUG |11 REQD,)

wood, and third, all are relatively easy-
to-build. Each can be completed in just
one weekend using only basic wood-
working tools, and because of this, they
provide specific challenges for begin-
ning woodworkers. By closaly following

Choose one project for your next avallable weekend: then you'll want to make all five. Enjoy them at home or present them as gifts.

the instructions for the individual pro-
jects and reviewing the three pertinent
woodworking methods explained on
page 136. you'll be able to duplicate
these furnishings while you improve
your woodworking skills.

— 1 Bookrack

CLIT LINE

314"

POPULAR MECHANICS ® JLILY 1984

This elegant little bookrack makes a great gift, 50 you may
want to build two or three at a time. Begin by cutting the
shelf and back to size; then join them with carpenter's glua
and wood screws. Next, cut the sides to size and shape
using a sabre saw or keyhole saw. Make sure each front
edge is Y4 in. longer than the back. Attach sides to the shelf
and back assembly, with glue and screws, bul countersink
the serew pilot holes at least % in. and cover the screw-
heads with flush wood plugs. Smooth with 150-grit abra-
sive paper, dust and apply a thin coat of wood paste wax.
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HALLWAY MIRROR — 314 x 2314
24 2 REQD 2 Hallway mirror
MIRROR—3/16 x
148-1/8 x 2&-118"

Mirrors are always appreciated in hallways, especially one
with hooks for coats and hats and a shelf for car keys, curios
and even small house plants. Begin construction by cutting
all parts to the size given on the drawing. For help in
transferring the support pattern we show, turn to page 136.
Next, cut the cross-lap joints in the rails and stiles using a
radial-arm saw or fine-toothed cross-cut handsaw. Cut only
halfway through the mating members, then clean out
between cuts with a sharp chisel. Join rails and stiles with
carpenter’s glue, check for square and clamp ovemnight.
Cut the shelf dadoes in the rails and the corresponding
notches in the back of the shelf. Test to make sure all tha
parts fit well. Then slightly round all edges to prevent
splinters using either a block plane or coarse sandpaper.
Next, lay the rail and stile assembly face down on the
workbench and using a router, cut the rabbet for the mirror
around the inside opening. Clean out the corners so they are
square, using a sharp chisel. When this is complete, attach
the shelf and supports to the rails using glue and 2-in., No.
10 fh screws driven through the back of the rails into the

28"-DEEF DADO

back of the shelf and supports. Make sure that the lower

CROSS-LAP JOINT - screws—driven into the thinnest part of the support—do
j4 REQD |} : - not break through the outside surface. Install the mirror;
7y ’ then cover the back with a 'in.-thick hardboard panel

;3?;:3;63 | ’ attached with small wood screws. After applying paste wax,

[2 REQD) o ol I U L o hang the mirror with screws driven through the rails—just

above the shelf—into wall studs.

WALL SHELVES
Eriire A 3 Wall shelves

CEMTER LIPRIGHT

304 x 1-112 x 30" (4 REQD |
[2 REGD) MOUNTING BARS These distinctively styled wall shelves have clean modern
36 i 1102 % 20-112* lines, yet their slatted sides are reminiscent of earlier
[2RECHD) American furniture. If you like this piece, you may also want

to build its companion piece: No. 5 on the next page.

Although this project is fairly straightforward, you must
be precise in cutting the shelf dadoes. If you plan to rip the
uprights out of wider stock, then lay out and cut dadoes
across the whole surface before you rip the board. Other-
wise, just clamp the individual uprights together, lay out
and mark them all at once; then cut them individually. Now
you can transfer the pattern for the curved tops and bottoms
and make the cuts using a sabre saw.

Next, lay out the screw positions for joining the uprights
i to the shelves, counterbore the screw-clearance holes about
34 x 0.1 x 211147 [ 4 in. baluw the surface of the uprights, then attach th.ﬂ
{3 REQD | parts with carpenter's glue and the screws shown. Fill
screw-head holes with a wood plug glued in place. Clamp
the assembly in a square position and let it dry overnight.
Then sand the plugs flush to the surface. Keep in mind that
you can make your own redwood plugs using a plug cutter
in a drill press, or you can buy commercial ones. Howevar,
the latter are not generally available in redwood. If you can
find mahogany plugs, the match will be close enough.

|
|
‘ DADO [TYPICAL]

2y EACH SO.=1" ] Next, attach the mounting bars with glue and screws
Td'l RS driven down through the shelves, then finish-sand the
A 2_, - % = B":'J o 7" NO. 10 FH SCREW whole piece with 150-grit sandpaper. Remove the dust and
PATTERN FOR LPRIGHTS 'E.NVDODPL:UG gither leave it unfinished or apply lemon oil. Hang the unit

on the wall by driving screws through the hangers into wall
| studs.
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4 Spice rack

Begin building this rack by cutting the shelves, sides and
mounting bar to size. Then cut five retainer bars s in.
lenger than their 24-in. finished length. Cut dadoes for the
shelves ¥s in. deep on the inside surface of the sides, and cut
notches for the retainer bars 'z in. deep on the front edge of
the sides. Then cut notches for the mounting bar on the back
edge of the sides directly below the top shelf dado.

Bound over the top and bottom corners of both sides with
120-grit sandpaper. Lightly sand away any burrs along the
edges of the dadoes using 150-grit abrasive. Assemble
shelves and sides with carpenter's glue and clamps or use
1%z in. No. 10 fh screws, and glue. Countarsink the heads
and fill with wood plugs. Whichever method you use, be
sure to check sguareness before you let the assembly dry
overnight.

Now attach the retainer bars with glue and 4d finishing
nails. Set nailheads and fill the holes above with redwood-
colored wood putty; then glue and clamp the mounting bar
in place.

After the assembly dries, sand ends of the retainer bars
flush to the surface of the sides using 150-grit sandpaper.
Remove dust, then wax or rub the rack with lemon oil. Hang
it on the wall using 2'/z in. No. 10 fh screws driven through
the mounting bar into the wall studs.

5 Bookcase

Designed in the same style as the wall shelves—project No.
3 on page 134—this bookcase makes an ideal companion
piece. The construction details are the same except for the
feet. Cut the uprights and shelves first and round only the
tops of the uprights using the pattern shown below as a
guide. Then assemble the shelves and uprights as before
and let the assembly dry overnight.

Cut the blocks and feet to size. Then round the front and
back corners of the blocks with 120-grit abrasive paper and
make a clean chamfer around the upper edges of beth feet
using a block plane. Finish sand these parts with 150-grit
abrasive before attaching them to the shelf assembly.

Now, attach the blocks flush to the bottom of the uprights
with carpenter's glue and 4d finishing nails. Set the nail
heads and fill the holes with wood putty. Allow the glue to
dry overnight, then attach the feet from below with glue and
screws as shown.

The final step is gluing the stops in place on the three
lower shelves. While it is possible to omit this detail, it is
much easier to keep books and other items neatly arranged
cn the shelves with
this feature in place.

Finish-sand the
entire piece, remove
the dust, and apply
wax or a hand-
rubbed lemon oil fin-
ish. If you would
rather use another
finish, try a semi-
transparent stain fol-
lowed by a satin
polyurethane finish

coat.

Proped Mo | Dy Grady Mathews, Mos. 2 34 and
5 by Rick Swarson, Mothwes Gallery of Fine
Wi ). Sedrtie, Wash Al were taker fiom
Ihe Sarmgton ood Book of WoodCould 8,
Simpson Timber Co, Calformia Operanions, Draa-
& W At Call 95521
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B x 9"
DADO (TYPICAL)

SHELF—3/4 5 3112 x T
23-14" (5 REOD

112 2 34 "NOTCH
[TYPICAL]
BAR

MOUNTING
34 x 1-112 0 247

{TYPICAL}

RETAINER BAR

102 x 314 x 247

IS REQD.}
304w 1-1i2"
NOTCH {2 REGD.)

4-[i2"

:

1z

SIDE—314 x 3-112 % 28-3/4" (2 REQD |

BOOKCASE

. ’F?EEjL*WJ

OUTUDE UPRIGHTS
34 x 2112 xA1-112"

Wgﬁﬁmr
B I-102 e AF-102"
2 REQD)

BOOK STOPS
102x 34 % 33-114°
[3 RECID.)

|2 REQDY)

L]
34 x 3112 % 10114

34 x 11229 [4REQD}
: 2° NO. 10 FH SCREW,
(3ZRECD
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Tha five projects presented on the previous pages are
straightforward to build. A shop full of expensive
woodworking equipment is not needed. Howewver, each
requires thought and care for proper execution and a
familiarity with certain building basics, three of which are
explained in greater detail here: common shop glues, screw
joinery and pattern transfer.

hen making fumiture, building cabinetry, and

installing interior wood trim, you have three basic

choices of high-quality glues. One is aliphatic resin
glue, often called carpenter’s glue, which has a distinctive
creamy yellow color. It sets in 5 to 20 minutes, cures in 24
hours and its strength is high when clamped during curing.
It has good moisture and heat resistance and dries to a clear
or pale amber color.

Liquid hide glue is light brown, has the strength proper-
ties of the aliphatics, but is more resistant to heat and less
resistant to moisture. Its greatest advantage over the
aliphatics is a slower setting time: two to three hours. If you
have a lot of parts to assemble bafore you can clamp them
tegether, this glue is the better choice.

Plastic resin glue, often called urea formaldehyde glue,
has an even slower setting time: about four hours. When

Tl'uuuﬂl'ln':mtm
mon shop glues are
mmwe?ﬂlm

resin [left]. hide glue
| [middie| and plastic res-
| in [rightl All are de-
| signed specifically for
| woodworking.

clamped, it is extremely strong and has excellent heat and
moisture resistance. It comes in powder form and must be
mixed with water to form glue.

Certain basics of use apply to all three glues. Spread only
a thin coat of glue on the mating surfaces and be sure to
clamp the assembly within the setting time listed on the
product container. Also, never wipe the glue squeaze-out
off the joint while the glue is wet. Let it dry, then carefully
scrape it off the workpiece with a sharp chisel.

Wood screw joinery

pod screws—Ilike the flathead variety shown be-
w low—make strong and durable fasteners, but they
must be installed properly to make the most of
their attributes. This re-
quires boring three differ- HOLE-BORING
ent holes to match the DIAGRAM

—

Shone Yarie ol the: diee. i
First, bore a screwhead r HEAL
clearance hole to match the SHANK
diameter of the wood plug -
you'll be using to fill the W

hole. The head should be
recessed at least s in. be-
low the wood surface.

Mext, bore the shank hole with a drll bit of the same
diameter as the screw shank. Then bore the thread
clearance hole to the total depth of the screw. For this last
hole use a bit of the same diameter as the body of the screw
in the threaded section, not the outside diameter of the
threads.

Transferring a pattern

wo-dimensional grids are uwsually the best way to

show how to form contours, curves and other irregular

shapes in wood. However, unless they are full size,
transferring these grid patterns onto the workpiece can be a
problem. The drawings below show three approaches.

The first (top) shows the most basic approach. In this
method you lightly draw a grid onto the surface of the wood
using the scale given on the drawing grid. Here we used, as
an example, the grid shown on page 134 for the shelf
supports on the hallway mirror. It indicates that each square
on the drawing should equal one sgquare inch on the
workpiece. Once the grid is enlarged, draw in the contours
of the required parts with a free hand, then cut out the
pieces to the contoured lines.

The second method requires that you enlarge the grid on
paper first, then you can draw in the contours as before,
When the outline is complete, place the paper on the
workpiece with a sheet of carbon paper, or artist's transfer
paper, between the two. Trace the contours onto the wood
and cut the parts. This method reduces the marks on the
wood surface which must be sanded out later.

The third option is to enlarge the grid on a sheet of
heavier paper, then cut out the parts, position them on the
workpiece, and draw around their perimeters. This method
fouls the surface the least and therefore requires the least
sanding to be done later. ™

PATTERN DRAWN ON BOARD
—
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PM LONG-TERM CAR TESTS

{Comtinued from page 71)

differential case, causing interference
between the axle shaft and differential
pinion. This overloaded the outboard
wheal bearing on the left side and
resulted in premature bearing wear.
AMC contacted us when 4,568 miles
showed on the odometer and, upon
inspection, the wheel bearing was al-
most totally worn out,

We experienced other failures in our
8,107.8 test miles. The outside swing-
away spare-tire carrier is secured to the
rear bumper by means of a hook insert-
ed into an anchor plate bolted o the
bumper. During a cold snap, we found
that all four bolts had sheared off. Our
best guess was that the bolts had been
overtorgqued when installed.

The switch that disengages cruise
contral as the clutch is depressed also
neaded replacement. It was quite a
surprise to exit the turnpike, depress
the clutch, and find the rpms zinging off
the tach.

And, don't follow our lead in getting
the swing-away spare carrier, available
on two-door Cherckees only. It may
maximize cargo space but it invites
theft or vandalism and obscures the
entire bottom half of the rear window.

Our thoughts when we returned the
Cherokee were that the design works
extremely well, from its rigid uniframe
body toits virtually corrosion-proof one-
piece fiberglass liftgate, and that this
vehicle will help put struggling Ameri-
Can {'dm.urs back in the black.

—D.C.R. and J.O.

m Caravan SE

The Dodge Caravan minivan, which
wi just returnad to Chrysler, was ona of
the most popular vehicles in our test
in spite of a number of minor
yvances and one major scare. As
u mileage approached 2,000, we
fo .da number of rattles were getting
ta s, the gas cap cover did not respond
w the release lever near the driver's
seat, the windshiald wiper on the driv-
er's gside was streaking (apparently be-
cause of insufficient spring pressure),
there was a minor wind whistle around
the driver's outside mirror, the sliding
side door was becoming balky, a seat
belt was stuck in its housing, the engine
whined at 65 mph and was a bit hesi-
tant on cold mornings, and we were
getting under 19 mpg, as opposed to an
EPA city/highway rating of 21/28 mpg.
None of this was enough to send us
complaining to a Chrysler dealer, but it
did take some of the fun out of driving
what is otherwise a very practical and
The thing that did send us scurrying
to the dealer was a brake failure, which
ocourred while driving the family home

POPULAR MECHANICS & LILY 1584
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from the New Jersey shore one night.
The brake padal went all the way to the
floor, the srake warning light came on,
and the passengers went into their
panic mode. We later discovered that a
brake line bracket spot welded to the
rear axle had come adrifti and been
swaying in the wind long enough to
fracture the line.

Fortunately, whean this sort of thing
happeans, the dual master cylinders on
modern cars leave you with two work-
ing brakes.

Unfortunately, they work in such an
abnormal way that many people would
assume all the brakes had gquit: The
pedal goes almost to the floor before the
brakes begin to work, power boost is
lost, and stopping distance increases
dramatically. Sometimes you can pump
the pedal back up, but not with the
massive leak we had.

We made it home without incident
and, next day, the van was towed to
Chrysler's Manhattan Service Center,
where the brakes were fixed in record
time and several other problems ad-
dressed.

Isolated incident

We are assured by Chrysler that our
brake failure was an isolated incident
(they suspect that a flying stone
knocked the bracket loose). Had we
looked under the van and seen the
bracket dangling, we surely could have
had it fixed before the brake line fa-
tigued and broke.

Our less dramatic problems had less
dramatic conclusions. The rattles con-
tinued unabated. They are minor, com-
pared to those found in full-size vans,
but annoying to people who want to
think of the Caravan as a car. The gas
filler cap continued to stick closed until
an impatient staff member broke the
latch, which is one solution. And our
gas mileage dropped to an average 15.3
mpg, with a high of 18.2 mpg and a low
of 10.4 mpg. We've had a few phone
calls from readers complaining of simi-
lar problems with their T-vans.

The mileage gap is easy to explain—
few cars meat their EPA estimates,
especially a boxy van-like vehicle. Be-
cause of this, the EPA will change its
published mileage figures on "B5 cars to
more closely match the public's experi-
ence. The simulated road test will re-
main the same, but EPA will subtract
10 percent from the city number and 22
percent from the highway result before
publishing the figures,

Any new vehicle has a potential for
teathing problems and we assume that
the 1985 T-vans will have fewer annoy-
ances, as well as EPA figures that come
closer to real-world conditions.

What was our overall impression of
the Dodge Caravan? Chrysler wanted it
back after 5,000 miles. We stalled them

past 8,800, and still didn't want 1o give
it back!—W.H.

VW Vanagon

For us, the Vanagon proved to be a
reliable workhorse, moving one new
staffer into Manhattan, hauling lumber
for shop projects and swallowing a
newly purchased refrigerator without
any complaint.

One thing is certain—if you liked
your old Beatle, you'll already have a
soft spot for the Vanagon. It makes the
same familiar sounds and retains most
of the VW family traits. The all-new
water-cooled flat Four engine makes
less racket than the old air-cooled motor
and high-gear cruising is far less
strained. This van still gives the feel of
dependability, just like the early ones.

Our only mechanical trouble with the
Vanagon resulted from a tiny leak in its
new water-cooling system, and seams
to be fixed at last after two trips to the
dealer. The engine seeped a small
amount of coolant from a hidden spot,
and though we never encounterad over-
heating, there was a maddening prob-
lam of the dashboard temperaturs
warning light continually flashing in
our eyes.

After pressure-checking the system,
tightening the hose connection at the
radiator inlet and topping off the cool-
ant, the drip was stopped. Pressing the
dealer for an explanation, we found that
VW puts a flud-level sensor in the
radiator reserve tank. When the fluid
level drops the red light goes on, re-
gardless of engine temperature, we
wara told. With the leak stopped, the
light stays off.

The leaks also caused the heater lines
to become airbound, rendering the nor-
mally efficiant heater usaless. Bleeding
the cooling system cured that problem.

Surprisingly stable

One trait we're glad to report depart-
ed is the fesling of imminent disaster
when driving the VW in high winds.
During one trip down -85 on a very
stormy night the Vanagon was surpris-
ingly (and thankfully) stable. That's
remarkable for a slab-sided, light-
waight rear-engine box.

After 7,349 miles of use at an aver-
age of 18.1 mpq for all types of driving,
we returned the workhorse to VW. The
only flaw we found in the Vanagon's
usefulness was the hessle of removing
the rear seats. Actually they unbolt in a
couple of minutes, but require a ratchet
and socket for the hold-down bolts and
a Phillips screwdriver to undo the car-
pet panels. Certainly something more
convenient can be engineered. And the
carpet covering the seat-frame rails
tears easily when pulling it back to
reveal the bolts. We'd expect better
from the Germans—N.S5.M.
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You can drill a
water well in
vour backvard...

PM
LOOKS AT...

A woodworking bench

Tap a lifetime
supply of FREE
water. Say
goodbye to high
water bills and
summer watering
shortages.

Easy to operate
A5 YOUr power

lawn mower.
THOUSANDS
SOLD!

For Free
Brochure
Call Toll Free
1-800-821-7700

[Ash for Extersion 5601)

| T e b S L A L
i Opelisa, Alabama 36802
Flease mail vour FREE brochure.

Prnt Mare

pine, this bench has lots of storage space.

Two hundred years of Scandinavian
tradition have gone into the design of
this cabmetmaker's woodworking
| bench. Sjoberg Model BS 1522 is 34 in

® Assembie by saper
camersation limepiece
il woll delight yout
lumily and Irseeds aad
SANE you 31005 s
retail gear clocks!

® il bechules briss lime
peanbers. Ballic bingh
gears, heawy lectrical
mavemenl. odk baie ind
Bachjraund

(sandwiched beech and pine) is 30 in
wide overall and 234 in. thick with 5/s
in.-thick beech on top
The front vise can hold work as large
as 3 fi. by 10 ft. when used in combina
tion with a hall-bar clamp in a slotted
2 x 4 mounted in the tail vise. This
system also does a good job of holding
| long, siender boards because of the two
holding points. The tail vise has metal
jaw liners for metalworking
The screw adjustment systems in
both the tail vice and the legs are
features that should be included in the
construction of any workbench that
receivies a lot of use. This capability also
reduces wear over long-range use
Model No, BS 1522 is about $500.
plus shipping, For more information,
write to Chaselle Arts and Crafts Inc
9645 Gerwig. La. Columbia, Md
21046, or The Fine Tool Shops Inc., 20
Backus Ave., Danbury, Conn. 06810

Yes, send the Wooden Gear Clock Kit for
only $599.95 (plus $3.50 for postage and
handling).

1¥es, send the new 1984 Fall Klockit
Catalog.

Hame
Addrass
City, State, Zip
— Check Enclosed

CVisa _ Master Card Exp. Dals
Card No.
Signature

Call (414) 248-1150

=

Or Writa
DEPT. PMT4

KLOCKIT?%. sox e2e
LAKE GEMEVA,WI 53147

Ruggedly constructed of red beech and

high by 59 in. long. The work surface |

Use auxiliary half-bar clamp in bench dog
slot as a benchtop hold-down. Wood-end
vise cheeks provide a tight. nonmarring
grip on delicate cedar duck head. Home- |
made leather guards protect work.

Underside view of tail vise shows a screw
adjustment which allows movement for
wear In the tail vise guide. Draw-bolt con-
struction in legs provides the same kind of

—David Warren | adjustment to prevent bench wobble,
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COMBINED JOINTER-THICKNESS
PLANER with a 5-year FREE warranty

you probably will

The ONLY combined Jointer-Thickness Planer

# 30-day Free Trial = Lifelime Mainienance Program . =

Call or write for FREE brochure and price list,

1-800-521-8289

In Chio 614/445-8382

The REX 2000 is one of the finest combination ,
woodworking machines made today and it's priced

below competition. With over 40 years of "Old-
World” manufacturing excellence you are assured
a machine that is inspected and tested then rein-
spected and retested to ensure balance, smooth
operation and unexcelled accuracy. The EMCO
REX 2000 will stand up to years of cabinat making,
remodeling or any woodworking and we stand
behind each unit with the most comprahensive
buyer protection plan available in shop tools today!

never need

with:

?EAR
/\’wanmww L REX
-IIANSII— 2000

emco*u sn Dept. PM-T4R = 2080 Fairwood Avenue
m P.O. Box 07795 » Columbus, Ohio 43207

I E

CALL TOLL-FREE visxnifF(itist iEficeren

Plpass enclose check or money oroer lor 34995 far sach
Wape oedened (add $2.50 per tape ior shipping and handling)

SEND Td: VIDEOVISION PRODUCTIONS, INC
PO Boe akSs M
Groal Neck. WY 18027

OUTBOARD T NE UF';.‘ON VIDEO CASSETTE

FOR 1970 ENGINES AND ONM:
+ EVINRUDE AND JOHNSON
« MERCURY AND MARINER

1% hp - 225 hp and up
Tape Includes:

* Tune-Up

* Lubrication

= Bynchronkration and

Linkege Adjustiment

= [MPORTANT =
Indicate Evinruds snd Johnson Taps o
Marcury mnd Marieer Taps, Also VHS
o Bata lormal.

Portable Steam Cleaner
; Steam in 60 seconds

Engines, Alr Filters, Lawn Mowsrs,
J-yr, guarantes on fre box, cois. Uses lig-
uid s0ap, propana Tired. Wi, 120 s, Auxil.

-~~~

{ 1earn ACCOUNTING al nome i | HYDRO-RAT AIRBOAT

Straiton of Tecumseh engire.

Simple constructan, usng ComEmon

buliding materialy. Mo welding, no fi-
iass

i
i 1hhuﬂuﬂllﬁ-ﬂjlﬂ ) .
i ME—Speeaiorn b ke -p--uul:ln-u on
= rapu-u. o it N B far 1| purchass of "0
EHTEICLH SCREEL BF RLCRPETIN, “. “‘-
1, ke e o i v 4430 Lo [ Nowser B, 04 2680) | ROCKY MOUNTAIN AIRBOATS.P.0. Bax 116-A, Margan, Utsh, 84050
[mr. e S ol s BUILD A BIKECAR \, gu®
e ARIMDE RS LATHL The Amazing Mini Car Buslt with o
r.ATul::n: §1.00 Precason Becycie Farts) Eleciric-Podal
a R it g Powered! Fun 1o Diive
n T_ e s o e
» — . _ 1
M REEER | |PLNs 575
DRI, THREADIC w"m SPORTRAN CO.
SORING, DD (91 P.0. Bax TOTT-R, Endicott, NY 13780
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%ave 20% J
on a famous

TROY-BILT"

PO Gyrcien Wiy

.

“OH- Seawl S.a-.ru'ngs now in e'fect' Right now is
the hest time ever fo leam about the amazng
TROY-BILT Roto Tiller-Power Composter...the
machine 1hat allows anyone — of any age — with
amy soil — to eastty have 3 fabulously fertie, pro
ductive garden! For free complete detaiis, prces,
wrile loday 1o
TROY-BILT 102nd 5t. & 9th Ave,, Troy, NY 12180

b ——— —— ——

TROY-BALT Rt Tiller-Power Compasters

I Depl. Azis8
102nd 51 & 9th Ave., Troy, N.Y. 12780
Please send the whols wanderful of TROY-BLT*

I

l

: |

| rame . |
: |

|

" — . I —

BEAUTIFUL.

- warro

LEARN UPHOLSTERY AT HOME . .. restore old
chairs. sofas to like-new condition! A clean, en-
joyable way to put spare hourg to profilable use.
0Old cast-offs picked up for dollars, worth hundreds
whan riu?hnlnlnmu Fascinating home study
gourse includes tools, kits, supplies. Earn as you
learn — atarl your own businass!

SEND FOR OUR FREE BOOK TODAY! YOU'LL
GET A BIG ILLUSTRATED 24 PAGE BOOK ON
UPHOLSTERY and tha upholstary business and a
sample lesson showing how the labulously suc-
cessful MU system is taughl. It cu-a.la you nothing
to get the information and there's no uhllnabnn
Mo salesman will call.

edern Upholstery Institube,

mrumm Kansas Caty, bg. 84111

| B e P T AT T e

: BO0E Feedd Bldg.. I(lnl.-{mgl Mo, 84111

| Please mail me a ]

[ your baak. "PROF SJGNJI.L e |
HOLSTERY jor Fun and Profit.” [ ander-

| stand mo one will call and there is no obligation. i

| Nome Aty

| Address |

[ L




NEW! 4 IN1

POWER-FEED

PLANER/MOLDER
JOINTER/SANDER

The firsl allordabla shop
of ks kind!

Mow lurm low cost rough
lumber inlo wvaluable finishad
randfaitge clocks,
furmiture.. Housa-rim, pichane -
frames .. sall to others, S
Mol all poputat palierns & custom de- | | TAC
gns. Panes and joinls wilhoo! changs-

PLAMER
FACTS

& PROFITS

shock for

. uscy convests io power-feed drum | (rghe. |
sandar! [ T ety bo wse
6.DAY FREE TRIAL! Easy terms | FREE

P | WORRATON 0T |,
CALL TOLL-FREE 1(800) 8247888, Oper. 642 |
R WRITE TO: ]

WODOMASTER TOOLS. INC. I

7849 Terrace. Depl PP3E, Kansas Cily, MO 64108 §

. ------J

[ bl

r————————_-

|  BEAUTIFUL |
| WOOD FINISHES |

I Watco Danish Oils provide an elegant, I
| extremely durabie penetrating finish IN |
the wood, not ON it! Primes, seals,
hardens, protects and beautifies in one

fast, easy application.

E-';h Matural and sevan at- I
tractive Danish Oil col-

ors. Mo pre-staining
needed. Write Watco-
Dannis Corp., 1756-22nd

80404, Dept. PM-74.

|
i
I
|
I
L

Build Your Own

BULLDOZER

Assemible unigue Mink-Buzer= Tracior Kit
— 30 Attachments for gardening,
landscaping, mowing, elc
Thousands in use Catalog ol
g Kil construchion
& use — $1.00
Plans to “Build-i-
Yoursell™ — 57.00

| STRUCK-KIT Dept. FM74D
| Mame
| Address |

St., Santa Monica, Calif. I [

~AMAZING =~

SCIENTIFIC and ELECTRONIC
X DEVICES ——

PHASER shockowave and invisible FORCE FIELD genara-
tors. LASERS lor weapons, cutting, bumning, cloud wiiling,
mmg:m and special shects. NUCLEAR particle acced:

PLASMA, ION, HIGH VOLTAGE,

PRINT FOR PROFIT

Cards, stahonary. dewsingss

Bdverlisng: |  hckoets, Q5L
cands; announcaments; greeting
(P, prayer cards. tags,

& Printing Businesa,
W supply sverything dirpci
from faciory. Easy instructions. k
Alaa ramed prirtng bee sngraving
Harew P 8MO0 1o Income
Send §1.00 for calaiog

Kelsay Presses. Dopl. B4BG Manden, T 05450

"
e \
™=

sym
ol

and detectors.
HGH FREQUENCY TESLA COILS and LIGHTMING gan-

erators. TRAMNSMITTERS and CONTROL devices for se-
curfty. lelaphones, nfruson detacton, nalure lislening.
PLUS PLUS INFRASOMICS, ULTRASOMICS, ENERGY',
CHEMICAL and PERSOMNAL PROTECTION and SAFETY
DEWVICES. SEND $1 for catalog of plans, kits and complet-
od ftems bo:
INFORMATION UNLIMITED, INC.
P.O. Box 716, Depl. M8
Amharst, N. H. 03031

400 cid Chrysierl Gets 79.8 MPG

instafed on Ford % lon pickup topped 80
MPG. Ray Covey dod i! with b3 Vapes Car
% buretor, Leann to buikd your own hegh mileage
carburetor too, Send 20 stamp o

H & A INDUSTRIES

ROUTE 2, Box 35-E PM,

Bowling Green. MO 63334

j For Your Nesrest White's

Find More Treasure... 7 T @5
With White's NEW Series 3 Matal Detectors ,_,..a-"'ﬁ 1-B0054 78811 ogbie

— i T A oy
While's Serles 3 deleciors have supe’ e - . = W
sengilivity to detect ihe large and smali—the e IR AT /f
e ang valvable, Detect goid, sifvey, coins, yu= - S —
fewelry, and refics far fun and prafit, = Y diind
WHITE'S ELECTRONICS, INC., 1071 Pleasant Valiay Bd., Sweal Home, OR 87388, Dept. PA-4 U.S, PATENTS

Four-Wheeled

HEALD :
HAU LEHmr only 12099

when you build it yourself from a KIT By HEALD.
Also available assembled through dealers.
Fa¢ FREE brochure with compiete detasls, contact

Carl Heald, Ing.o2. % . 5t

sBenton Harbar, Mi 49022-1148

u,mwzsa.mm Mictigan 515-us-my

BUY THIS 6-WHEELER
FACTORY DIRECT AT
DEALER COST*

MAX ATV

6-Wheel
drive

Amphiblous
2 and 4 passenger models

Call toll-free 1-800-255-2511
In N.Y. State T16-855-2226 Collect
Recreatives Industries, Inc.

At Last 8 New Amazingly Simpla

PANCE CONSMuEbn. Fedling, &

.-'||--||I mpplcatces Saad loi FREE FACTS

= rere=areD DIHT

]“ e | IC5 Camin, Scraman. PR 18515

HEMDIFE& VOCALS FROM RECORDS!
L ELIMINATOR

Mountain, GA 30086
TOLL FREE: 1-800-241-3005—Ext. 52

Creorgls = (4044531 258

138

GAS TURBINE

JET ENGINE

.-"‘ll'l" Dla, ?"i' .'r’lll-l fi

*'lnttmlqﬂunrnn':‘lvﬂ‘l_ 0 WP, ldsal .ITM A
i I hohbyivte, wtudonts; sclentific snd |ndusiri-

l L] . Miske om B h!ﬂ'ﬂi laine with milling

lﬂ.hmlr Far CL e 1 ¢ midgek .

wta. Full viss sssam 1_|T with crithcal di M

Bill of malarisly and photss. lea £ Ha, £.0.8

SAVOY SCIENTIFIC  saoerd® WaRtok: "EaLTH Boeoe

ball Bearing pamp. 81 metal, st

wavy duly
proof Type XB. Stainless shall. Use LW HP or
targer. | HP 1,200 GPH 50° high or 3.000
CL GPH 75 well, 5,200 GPH max. 1%~ in;
1™ out. Belt or direct drive. §74 a5
Type P won't rust or clog. Bronre bear-
ing. To 2,400 GPH. 1" in; %™ oul. $17.95
nd back Guarantes.

AMERICA'S GREATEST WINE RECIPES

MADE SIMPLE!

SAVE MONEY while enjoy :rwr own home
made WINE! Ph‘thu'll m: hﬂl with
- e8n com & wine p?-
nf"'::lnq tips, and » "'FIIEEI..'EE! |'|'|

Recipe. ALL for $5.00. Order NOW
CALIFORMIA PUILIH!}EH!

BOX
PANORAMA l:l‘l'g?' CALIFORNIA 81421

THE MINI OFF-ROAD
ALL PURPOSE

AR CODLED FIMYER
* CAMPING

* OFF-ROADING

s UTILITY VEHICLE
* PATROL VEHICLE
HUNDREDS OF USES AT A PRICE YOU CAN AFFORD

P [ :I‘V.l-u...d-'-u.l T T, kel Mch: |

s 5700t
M PLEASANT ST, NEW ROCHELLE, NY 10807 « {374} 536-3834

‘ BUILD YOUR OWN
. ROCKET MOTORS!

l * 40 POUNDS THRUST!

| |

* FIFTY CENTS EACH!

e o o Beaobany s el s P 0
WIRKME RAMPLE ol 1 sheciric i TOU CAM
AT TRUHDILT from sskwrisic you W Find aroorsd e fess.

Send 5200 1o
Mg, THE TELEFLITE CORPORATION,
116 Kitching 5L Ssnnymesd. Lol 52538

* BUILD A DOZEN IN AN EVENING!
POPULAR MECHANICS & JULY 1984



BARTLETT
FLYING SAUCER-

Ultra  light hovercraft
powered by ordinary
lawn mower engine-easy

S Sk | M=) to build-fun to fly-com-
pe e plete plans, kit brochure
e = and supply sources $6.00-

Money Back Guarantee
write:
HERB BARTLETT

P.0. BOX 156-M
SILVERDALE, WA 88183

7 Gas to Electric —
k. Conversion Kit

GAS LAMF BURINS 5§72 TD 5120 OF GAS PER
TEAR. DUR CONVERSION KIT DPERATES
10N YR THE COST OF GAS. Essy to
mstal F-hull Virtuna duphcases the
chaim and increases the gt puipst of
iy gas bghl Inciudes aulomabe Qo A

Dugik — OW-AL-Dawn phosky BleciT oos-
ool Rwarladbid in 12 watior 105 voll

FOR MORE IMFO 'WRITE !

Gaslight Conversions, Inc.

1038 GHARLES AVE, 5T , PALIL, W4 55104

e s Cotalog For 1984

| * HYDRALIIT = POMPS & WINCHES
| GENERATORS = SPEAYING EQLIPRENT
| = WELDERS = ERGINES = MITORD = HORNS

|I SURPLUS CENTER
o B L
CALL TOLL FREE 090- T04- 3447

BASEMENT T

FLUSHES UP To Sewer or

Na Digging Up Floors—Installs Easy
Write McPherson, Inc.,

Box 15133 Tampa, Florida

DENTAL MECHANIC

SECURITY PRESTIGE
Leirs sl homg. 6 youf mpars Blme, to sk
Crowna, Pistei. Bridpewerk, sbe. Dealal Me.
rhanics Sre employed by Destisie Dental Laba.
rHtIies of open your own ahop, foll oF spare
flms. FULL EQUIFMENT OF TOOLS AND MA-
TERIALS INCLUDED WITH COURSE. Low tu.
Ition, Easy Terma. Wrils for FREE BOOK sbogl
ilis eareer dhat's mod sl ecied by snismat ion
115-L049-9155

F ¥R | 124-Poge Eqeipment
et |II FREEI 4-Foge Equipmen
|

LEARMN
10 BE A

THE McCARRIE SCHOOLS INC.
131 M. i2th St, Dept. PM11T Phila., Pa. 19087

. PORTABLE AIR TANK KIT
. © winflate bke tires. Blow claan work
bench, Clean rl.:urpma and draing with
ir,
= Convert your emply refrigesant tank
It portable Air power
- *315 postpaid. Satistaction guarantesd.
_f: Goodall Mfg. Co. Pi-7
7558 Washington Ave. 5. Edan Prairie, MM 55344

auiLe vour own  JET HELICOPTER
= EASY TO FLY — NEXFENGIVE TO BUMLDI

Tz w Sumpls hand-ool sssambly
# % Uses low-coal kel

PLANS — pomplatedy doiraled: $8.00
HELICOPTER EXPERIMENTERS
HANDBOOK

Flllsd with dats, i and  Bup
fes tha rotary-wing hobleyisl (Mos). Oedy 9,00
BOTH ABOVE BOOKS.  only $15.00

BANDSAW MILL

The WOOD-MTES @ & o mas
FOITAGES BadH el & Pge

37 o KM ng Cull g cajecdy

Tl aete, pady-ia-opEiEe A L
1T e Q1L el bgpabrg Dacdune |
rage Wiy el fumies |

e MOy Sy Dty e

Wha “? hl

WEER can gl e
it Sp b

(RS T e

| e . MOLLIWR CWTiRg
| S £ (0 , ':‘::‘“.'p::::.
wooewze oo 05 Ny
miochs, P4 SEITT o |
) . -
-
SWISS ARMY TYPE KNIFE
hi A purposs wande: knite. Red

handlg, Sturdy survival knde
T with 13 Stainless Siesl
Bladas. e
toct bor figh-
ing, camging,
witk and play
Gaiar e

4.50 ea.
Add 50¢

Poat
153
Handl

»

AN !
ANA
/ N

Weatbu'y Sales P.O. Box 434, 373 Mapie Ave

Wesibury, N.Y. 11530 Deapt, E-7-PM

MEED A NEW CAR?

s 3=

Cwn and drive any model for as low as.
$200.00

AVAILABLE IN EVERY STATE!
Undimited Inventory
CARS, BOATS, 4x4%s. VANS AND MORE!!
Vehicles seized and confiscated by the U S Rrig
Endofcement Agency a&re soid to the Public for
Pors0nal wse or profit. [Save or Make Thousands)
Send $10.00 Check or Money Order o
AUTOMAMIA DIST
66 Broadway / Box 133
Saugus, MA 01906

DRAINS FAST!
king

il R

EASYAS 1 2 3

1. Connact 1o Hosa

2. Put in Drain

3. Turn on Water- Drain
King sxpands to seal pipe
The Res! is Automatic

NTEED TO WORK
BB VOUR MOALY mann
Available in Beitar Hardware Slares
o For Draan King 1'%° to 3° drains. Send 3835 o
G.T. Water Products, Inc.

19438 Bunsnass Contes Ov. Dapl PUT
Morinrdge CA 81324

The BOOSTER helps you avoid
costly engine repair bills.

Thi netic filker BOOSTER
can halp SEVE yOUr en
from BIG repair bills. The
BOOSTER uses a large, sta-
honary magnel with a ME%
ping slrength o over 3,
pauss drawing power Metal
parficles, as causad by en-
gine wear, are drawn o the
outer walls of the of fitar,
heiping to kieep (hem from re-
n‘.‘ﬂIJl!rM‘-iJ“ttl,L enging and mak-
ing tha fiter more efficiant

he BOOSTER is easy to use. It altaches lo any
Sira ool filler with an adurstable salety clamp. One
fip of the clamp and s ofl or on a filker. The
BOOSTER's magnet holds its power for years and
can be used over and over, Oinly 514,85
30 DAY MOMEY BACK SATISFACTION GUARANTEE!
Mame
Address
City State __ZIP
Make chack o money OA0E" Darabve o Micke Aesearch

Aga £2.00 and handing sach bwa resderls
l.nm“ saiers Lax Wil io Ricke Research, Bos 78, Wecent

Alow 4 fo & weeks for delivery

% Become a DRAFTSMAN

in your spare time!

| Memis GTOETATETS _—

| Sxes | WORTH AMERICAN SCHOOL OF DRAFTING, Dept. PROS,
LF'HI-' ddP0 Cisnpms Or, Howporl Beack CA 37850 —l

P.O. Box 16488
HELI(RAFT Baltimosa, MO 21217
Dome
Home
Kits

Affordable. Ready to Assemble.

A Manserey Dome s the homa for all seasons. Engl-
e i bt kv b the novice bulldwr. Al parts are precut
and colos coded. Prices start ar $3995

Send now for Monterey Domes 100 page calor Catalog
& Plaos Book. 38.0:0.

0 Plesss send my 100 page eopy of Montersy Domas
I Catisg & Plans Bosk. E sl sied s $5.00, I
I Almo plessr send me the Momdeney omes Basle Home
Ansembly Mon el lof a6 sdditionsl §5,00, Thank Yeu. I

Meme 0000
ChpSiainip - ac
Send Te MONTEREY DOMES |
1760 Chicago Ave., Drept. A7
e RuesdeCamogelr )

POPULAR MECHANICS » JLILY 1584

EBH DE_NIE"W NEW TIGER TILLER ... FUN TO RUN

WEIGHS 22 LBS. ... DOES 4 HOURS WORK IN ONE .

. BUSTS 50D .

TILLS KNEE DEEP ... WEEDS FAST ... WITHOUT HARD WORK

1 RUNS SINGLE HANDED . . . WONT JUMP OR BOUNCE LIKE OTHER TILLERS , . .
IMPROVES YOUR SOIL . . . MAKES YOUR GARDEM BETTER THAMN EVER BEFORE 1

] Oine month money back irisl per period,

1 might win a tiler,

" Mod said in stores . wrlte lor erahare. | |
Wrfle i Aleniown Tiler Co. Dept P I
&'o Aleniown Fesd Co. Main St Allsn-

1 fowen, M DBSH. '

[ HAME _ —
STREET i |

1 cITY = I

1 GASOLINE POWERED THLS 18 /M. WIDE  WEEDS BETWEEN ROWS = E - o [ ]

RUNS B HAS. OM 1 GAL.  FUNS SINGLE HANDED  AND PLANTS 1296 For rush Alien at
B TiLs EMEE DEEP AND 2 M. WIDE
- - O E E E . e . I - - O N O O e .
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CLASSIFIED

ADVERTISEMENTS

Sophis Gronowice, Classified Sales Manager Kathy Cusumano, Classified Service Manager
Rate: $5.70 per word payable in advance sach insertion. Minimum insertion ten words.
Bold face capitalized words—5§1.00 per word additional (First word sot in Bold Face at no extra charge, Zip Code Free.)

The next available issue to place an advgrtisement in America’s No. 1 Classified Section is SEPTEMBER. The cloging is JULY Sth.
Send remittance payahle and order to Popular Mechanics, Classifisd Department, 224 West 57th Street, New York, New York 10018,
Please indicate Heading under which ad is to appoar. As 8 consumar service and in cooperation with our mail-order advertisers
who use post office box addresses for their convenience in handling your order, Popular Mechanics
maintains a register of such mail-order advertisers containing their complete names and street addresses.

Advertisers using P.0. Box number must fumnish complete name and street address for our records.

To awoid delay in the publication of your ad, please sand descriptive materials with your request.
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P U
BO
ANCESTORS Amencan whilé rate raced 4000 yaars via

nrcheslogy hisiory Bible prophecy ethnology phiology lost
haritags tiths revealsd. Winte: Towne, Box 5017, Linooin, NE
6505

“HOW TO BUY, INSTALL, AND MAINTAIN YOUR OWN
TELEPHONE EQUIPMENT."” Told By Two ExBed Inaiallers
Easy To Fead And Use 5500 Postpaed. Almar Press, 41054
Mangtta. Binghamion, NY 13903

AUTD INJURIES Mew. How 10 gat cash for your injuries
FREE Dwtails. Pace Books, 77 ves 5t Sulle 271, Pravidence,
Al 02906

ATTENTION COLLECTORS! “WARMAN'S ANTIQUES
AND THEIR PRICES". 630 page volume, fully iSustrabed
No,6E3, $10.85 -Satisfaction Guarantend. Flestwood Gilts,
O/PMY, 12685 Coveniry Streel, Box TSB5, Akmon, Ohio
44306

HAVE MONEY FOR COLLEGE. Order “HOW JOHM
SEAVER PAID HIS WAY THROUGH COLLEGE While Still m
High School™. interesting 138 page paperback by lop author-
Ity. $4.00 inciuding handing. Epworth House, 10815 Pinehill,
San Antonio, Texas TEZI0.

HUNT 530,000 GOLD CACHE, Clues in wesiem noved inad
1o coing author hid. LEGION OF ROOTS, 34 65 Postpasd. Cal-
ilarman's Add 026 Tax G. M. |, P.O. Box 3548, Ciy of
Indusiry, CA 91744

PUBLISHERS® OVERSTOCKS, BARGAIN BOOKE 2.000
mies, all subyects! Frea calalog: Hamillon, Box 15-A, Fals
Village, CT D&031

ng
Publshing, P.O. Box 952, H:rﬁ'l O 44223

CHILDREN'S FABLE 8= 11, 30 Pg. Phoio Book! Contenis
From Mane, Fal Sguirmel & Laughing Crow! Send $0.95.
Chidron's Book Shop, P.O. Box 4247, Yalevile Station,

Wallingéord, CT D5452

SELL Books, We Whoiesale, dropship. Catalog, $1.00
Youngers-Books, Princaton, lowa 52768

GUIDE TO ANTIOUES Send §1.00 for Catalog and Details
to: Termy Hickay, 423 So. 18th, FL Dadge, 1A 50501

CATALOGS

INCREASE GAS MILEAGE with POLARION-X FUEL
EMERGIZER! - SAE TESTS SHOW 5 TO 18% FUEL SAY-
m-lmumﬂhmumﬂdmmﬂn
gascine causng more complete combustion. SIMPLE
IMSTALLATION - GUARANTEED PERFORMAMCE 324 55
Postpaid. (Tes! data included) Ghe engine displacemen.
lonization of Georgin. Inc.. TOOT Yacht Club Dr., Acworh, GA
nm

HEW! Sava 25% - 50f% on gas. Details. Enuuﬂ&ulm
Avon, Mass. 02322

UKE OLD CARS?T Own an old car of want 1o own ona?
Then subscribe i HEMMINGS WOTOR NEWS, world's larg-
esl oid car marketplace. Hemmings has over 500 pages ol ads
epch month, crammed wilth ihousands of oid cars for sale -
plus pars. Ierature, mesoration supplies and mone. Cnly
$15.50 for 12 giand msues. Subscribe 1o the Dible’ of oid car
colleciors loday, Send - Hemmings Molor Mews, Depl. 718,
Biow 100, Bannington, Vermanl 05201

MNEED A Boost? “Sale-Chame” Boosts From Autornobile
Cigarette Lightor To Lighter. Safe! Easy| Convenierd! 16
Cabla. 1 Year Guarantes Only 59.85 Dimensiors, Box
101-T, NYC 11203-0101

KEEP YOUR CAR SHOWRDOM BRIGHT WITHOUT
WAXING. 20 YEAR PROVEN EASY METHOD. GUARAN-
TEED, INSTRUCTIONS. $3.00. CAR CARE, BOX IT,
RAVENSWOOD, W.V, 26784

HIGH Misage Carburetors, Free Delads, Box 88, Oraper,
Lnah B4020-0585,

SUPERCARBI! FactFiction? Free Details) MPG-PMTES,
Bax 2133, Sandusky. Ohio 44870

SAVE GASOLINE!! Bypass pallufion devioos—aasily,
rewersibily| Poseo (GB-T), LaGrangaville. WY 12540

20% TO 50% IMPROVED FUEL ECONOMY For Your Carl
This is Mot & Gimmck Or “Aevolutionary New Carburetor”
Details. Send 5595 + 51.00 Postage And Handing Te:
Wrighl-Coleman Engineerng, Dept 6. Box 578, Woods
Holes, MA 02543

HOW TD SAVE GASOLINE!! WITHOUT SPENDING
MONEY Send $1.00 . . . Brown Enterprises, Box 7177, Siver
Spnng, MD 20807

FREE catalog loaded with fun things. Berdey Houss,
Martinsburg, WV 25401

ACCESS TO ANMYTHING! Hunbng, Camging, Fishing,
Woodwaorking, Automotive, Tooks, Hobbys, More. Huge Now
Direchory of 1,000 FREE Calalogues. $4.00. EMCD, Box
382123, Germantown, TH 38183223

AUTOMOBILES

BODY PARTE, Foregn, Amancan, Cars, Trucks. Catalog
£2 00. Doc's, P.O, Box 10035P8, Manneapols, MM 55440

CHRYSLER 400 Cid gets T8.8 MPG. New Vaporizer Car-
buretor. Easy o Bulld your own. Send Stamps. Kniess, A2PM,
Bowhing Green, MO 63334

HIGH MILEAGE SUPER CARB! Reports TO-B0 MPO, Big
VAs! Eamsily buit, Low cos!. Fres Detsils, Auiomobve
Ressarch Conter, P20 Box 431C, Peard City, Hi 96782

HEADLIGHT REMINDER ALARM. Warrs when lights acc-
dentally loft on. Avoid dead baftery, Easy no-tool installation,
Sond $3.00. Delmas Lehman, AD. 1, Hopeland Romd
Sievens, PA 17578

Brochurm !tm Hofnar  Diesagna, 2710 Msthan Lana,
Phymouth, Minn. 55441

140 POPULAR MECHANICS - JULY 984

MIDGET CARS
MIN-SPRINT RACE CAR BLUEPRINTS For Motorcycis or
Sncremobila 65" wheabase, 100 mph $25.00.

angnes,
Challengar Products, Inc,, 2601F Hoover, National City, CA
B2050.

AUTO SUPPLIES & EQUIPMENT

ENGIME, chasss parts. HONDA, DATSUM, TOYOTA
Bpecily yearmake'model - Fres Price Lsl. Manufacturers
Supply, Auto Parts Division, Box 15TPMC, Dorchester, W1
54425

EORVAIR Parls - 4500 parts - Gianl 300 page catalog
rushed: $4.00° Clar's CORVAIR Pans, inc, Shelbums,
Mass. 01370

PARATS: Army Jeap and buck parls. Spare Fars &
Equpment Co, PO, Box 781, Lexinglon, Hemtucky
405010751

OFF Aoad & Oval Track Racing Enfhusiasts Odyssey and
Mini-Sprinis. Parts 1o complete ks, 12 page caiglog $5.00.
Challenges Products, Inc., 2601F Hoover, Degt P2, National
City, CA 82050

TRAVEL - Compass - Clocks. ideal For Car Truck - Camper
- Boal! Mow Only $18.88 (Dealers Weicome). Mason's
Catalog kmports. 215 W. Albort, Portage. W1 53801

STUDPOP"R™. Removye stoads lom caf and peciup fes.
Simpla, effectve and guaranteed. 3-5 saconds per stud. Dis-
tributors welcomed. $8.85. Volt Tool inc., Box 746, Hillsboro,
Cregon 87123,

FREE Brochure: Guerd Against Auio Thefl $12.95, P.O.
Bax X2027, Euclid, OH 44132

IHNDASH AMFM STERED, CASSETTE-WEW-526.95111
Underdash Cassette Player-$17.500 Discound 200+ . . .
Spankers . . . BoostersEqualizers (ECHO) . . . CB's. Free
Catalog. HIPOWER, Box 1424PM, Dover, Deleware 19800

PICK-UP TRUCK HEAD-ACHE, RACKS - new dasign, ona
person can install of remave in 2 minutes, holds ower 1,000
Ia, 20° lengtha of pipa, lumber, sic. Send for free descriptive
literaturs. ADC Comp., P.OL Bax 273, Sulphur, LA TOG64

CARPETS, top, shocics, suspension parts for all cars 1838-
1880, Free catalogue, Kanber Aulo Products, TEP Momme,
Boonton, NJ 07005, B00-526-1096.

MOTORCYCLES, MOTORSCOOTERS &
SUPPLIES

GO Kars, Minibikes, Ahv's. Kits, Pars, Engines. Lowssl
Prices. Larges! Sslection. 64 Page Catalog 52.00. Refund-
able. Kart Word, Dept. C., 1468 Merior Ave., Painesvile,
Ohic 44077

MOTORCYCLE MECHANICS TRAIMING sea our ad undes
Educaticn & Insiruction Page 144,

LAWN MOWERS. Go-Kars. Enginesa. Wheels. Whalesals
Calalog §1.00. Lorendso, Danvilla, Il 61832

SA000-Mini-bike kits, Go-Karts, Frames, Engines, Wheals,
Tires, Cluiches, Wholesald Catalog-$1.00, Karts & Kas Inc.,
430 East 16th, Paterson, NJ 07514-2680

AVIATION. HANG GLIDING

GYROCOPTER, Hovercrall, Uitralight, Aibont, Drawings
$10000. Aircrahl Supples, 7532 Ontario, Omaha BE124

PROPELLERS for Airboats, Hovercralt, Uliralights, Adncraft.
Catalog 52.00. Arrowprop-PM, Masker, Didahoma, 74855

HOBBY HELICOPTER. “Choppy” Ulralight Smgie-Seat
Hehcogter, Simpifed Consiruction—Molorcycle Engine, Bro-
chure $3.00. Pohmova, Box G706, 5L Remi, Quebec, Canada
JOL 210

BOOMERANGS—INCREMBLE RETURNS! You can do

i Exciting! Order your FREE Calalog Now| Boomernghan,
206 Park. Monma, LA 71204

TAKE tha Faar Out of Usralight Fiying - A Buys:s Manust
$7.00 Golden Gate Aviabon, Box 208AM, Bercslay, CA
24702,

PARAPLAME The MNew
Lavarna, Okla. 73848

THE WORLD OF SPOAT AVIATION & most comprehan-
sve book bo date on The lasi-growing lield of sport aviation
Focus is on 4 basic fypes of aircraht-homebuilts, antique and
claasics, warberds and ufiralights. Covers the skills neaded 1o
build & plane, fypes of matenals used, space requiremsns,
engines, cerlibcation and sahety. ilusirated Send
2400 o wmmmu.ﬂmmm
Mew York, NY 10107

Fun Machine, Bax SHTPM,

SPACE & ASTROMNAUTS

PROTECT YOUR CAR WITH TMT! We Guaranios Results
Ox Your Monay Back! O Time Treatmer, Betier Gas Mis-
mgm, Exiended Engire Lile and Improved Perdormance.
§14.85 A Can. Mad To: Sperry Owens Destributor, 15614
Aaven Trail. Missoun City, Texas 77485

ANTIGRAVITY Propulsion Dowvice! Free Brochure. ADA,
Box BTINM, Concord, NC 28028

OFFICIAL Space-Shuttie Palches, Caps, T-Shiris, Wrils:
‘Shutthe’, P.0. Box 5108, Titusville, Florids X2TB0.




HOVERCRAFT Plan All Szes. Catalog $1.000 Universal
Hovercrafl, Box 281, Cordova, IEnois §1242

AERO-CAR Amarnng Hovarcrall bl easily with ordnary
ers, fies forward, backward. Sideways aver lGnd/snow/waler.
Aaro-Progecis, Box 5118PM, Chndon, hiew Jorsey DES809.

mummummmmmﬂm
Venbure, 13830 Greenland, Uiniontown. Oikio

CB'S. RADIO & HAM EQUIPMENT

NEW! ... REPAIR ANY TV ... EASY. Writa: Rasearch, At
3 Box BO1BH, Cotviia, WA 59114

POLICE Scanrwrs, Bearcat, Regency. HPR, Box 18224,
Dorver, SO 80215
Catalog $2 CBCL, Box 31500M, Phoan, AZ 85046

MICROWAYE Anternas, 207 Dish, Hi-Gain, stormprool
probe, 388, free info. JCA Sarvice, Box 20807, Denver, CO
BOZ20

TOK Maxell Sory JYC Videolaps, Either T-120 or L-750,
Roguler $6.99 Highgrade $8.99 Plus 5% Ghipping. Minemum
10 Pigoss. Frea Catiiog, Glabal Electronics, 438 Albemars
Rd.. Cederburst, NUY. 11516,

SATELLITE TV SYSTEMS: 12 Conifer system with ant.
drive. detailed instruction manual, kull-year waranty $23095,
10" systems kom 514085 Other equipment available, BEL

Enginearing, 18208 A.D. Mize, Independence, MO B4057

B16-T83-1413. Dealer Inquines Welcome.

BATELLITE Tedgvision 225 Pages, Purchasing, installing,
Oparating, Mamtainng §12 95! B00-521-4204

T e T, S R R P L T P e
BARBECUE BRIQUETTE SAVER. Gimpis Mew Metsl
Device Permits Pe-Use. Save To 3. Only 51408 US,
*1?.WMWMTMMWFTM
12842-217 51, Moplo Fidge, B.C., Canada Y24 505

ATHLETIC EQUIPMENT AND RODY
BUILDING COURSES

BIGGER, Mone Powerhe Muscles - faster? Fres Bookdet!
Univarsal, Box 68044, Detroit, Michigan 48240

KUNG-FU Free Lessons. Send $1.00 lor Pastage. MclLisa,
Box 1755, Dept. PMI4G, Honolulu, Hewan BEBOE

CHANGS Deadly Fighing Secrets, $3.00. Tilley, Box 81,
Bilings, MT 53103,

SATELLITE Antenna's Build 10°-12° Wood or Metal From
E80. Sand 52. Profotype Enganeers, Box 1812, Deming, HM
BA030

LINEARS, Detals Send Stamps. Matco Electronics, Bax
116G, Cadiflac, M| 43601

CB 10-Code plus |=iesl internabional Phonetic Alphabet,
£3.00. Vooges Varmtes, Box 1203, Santa Maria. Cailormea
S3456-1203

CB RADIO Books, Kits, Modiications. Catalog 31.00
Retundahle. APS, POB 263, Newpon, RE 02840

CAMPERS & TRAILERS —NKITS, PLANS

BUILD YOUR OWHN - Travel Trasder - Fith Wheelar - hiokar-
home - Camper - Pichup Cover - Plans - Paflems - Kits -
- Glen-L R, 9152FM Rosecrans, Boa 758,
Beatifiower, CA SOT06.

BOATS, OUTBOARDS, TRAILERS, &
KITS

GOVERNMENT Surplus receivers. ransimifters, snoogar-
0908,

QUADROPHOMIC Sound Kit; 539.95 ESP Comp., Box
68253, Los Angeles. CA B00ES

ELECTRONIC EAVESDROPPING DEVICES. Detads
$1.00. HUNTER, Box 3132, Winston-Salem, NC 27102
COMPUTERS & SOFTWARE

USED COMPUTERS WANTED. Wal pay cash. Uud
Computer Exchange, (202) 3371303

TRAILER BOOKS. Enlghiening. Buy Evaluate ., . $42.00;
TowMamntain . .. 512.00. TRAILERSKITS CATALOGS: Ltk
ity. . . 5375, Car. . . 52.75. TRAILER TREASURY, 1328
Santa Anita H-3, 50. E1 Monte, CA 81733, (B18)575-3224,

EVINRUDE-MERCURY 1983 Bargains . . . all sizes . . .
Scott MeCulioch pants . .. §2. handiing . . . Electra Manne, 510
Mernck Road. Lynbrook, Mew York 11583

FIBERGLASS - REBIMS - Foams - dolh - epaxies - mal -
ebz. Faciory prices - CATALOGUE $1.00 - (Book “COM-
PLETE FIBERGLASSING" 3600) - Clakgrahl, 15-P
Agualane, Tonawanda, MY 14150

FREE Commodore -4 THE-4A TRSS)-coon TASE-
MC10VIC-20Timex programa! Send slamps! EZRAEZRA,
Box 522200, San Diega. D2105.

COMMODORE VIC20 OWNERS! Sond 53.00 for Cansedts
with Five Mew Games: Snort Software, P.O. Box 25938,
Chicago, 1l 80625

4K Compuler US$420.00 and hundreds Appie Compatibies
softwares, Detads USS1.00. Relan, P.O. Box I3610,
Sheungwist, Hangkong.

THIGAA owmnrs, Gat your fren calalog of naw, ercibing, kew
cost software. Dynamic, Boa S50, Heckswille, MUY 11801

FREE ! Mcrocompuler  Newslefler, Compules
Speciaisis, Box 581, Galesburg, IL 61402

FREE PROGRAM listing, now catalog. Specify computer.
JPA Software, PO, Box 4158, Winterpask, FL 32783

SOFTWARE: IBM, Alan, Apple VIC20, CBMB4. Send
$1.00. For Cataiog: Komputer Konsultams. .0, Box R, Lake
Growrs, MY, 11755,

TRE-80 COMPUTER IMBCOUNTS. Lowes! phoes amy-
whare. Frée pnce sl Radio Shack. 1758 W. Delsea Or.
Vinaland, ML 05360, B00-257-0426.

STEREQ, CASSETTE TAPES, ETC.

THOUSANDS OF OLDIES! Hard-to-find 45npm hit records
Sand 52.00 for catalog to: American Pee, P.O. Bow 88455,
Dept. PM, Los Angeles, CA. B00OGE

BOAT PLANS - FRAME KITS - PATTERNS - Hundneds of
designs - Wood - Fiberglass - Stesd - Salboals - Powerboats -
Ouiboards - Cances - Kayaks - Rowboals - Duckboals -
Dwries - Housenoats. Proven methods incluge instructions
especially for amateurs. Professonal resufts! Mo Lofing’
“Supplies” - Fastenings - Fibarghass - Pesins - Glues - Books,
Sand 5200 for Huge 144-page cataiog or $4.00 Airmal.
Inchedies Free “Boattuildng Supplies” brochure. maashioale
cur "Poxy-Shield "™ Poxy-Gnp” wood‘epoay boatbuilding sys-
tam - Manual = §2.00. GLEN-L MARINE, 9152 Rosacrans,
Box THEMP, Belifiower, CA BOT0E,

BOAT KITS 27 wailerable models - POWER and SAIL -
11°-3). Moided Sberglass hulis and decks come factory
assemblad - you install lactory upplied insarior. Save hall laz-
tory-buill cost. Mo axperience required. 48-pape calalog -
5100, Luger, Dwepl. BC-B4, 3800 Was! Highway 13,
Bumsyille, Minnesota 55337, &12-850-3000.

BOATHITS - PLANS - PATTERNS - FRAMERACS -
LARGEST CATALOG - 300 Designs 880" - Plywnod Fibar-
glass - Steel - Sirip Planking - POWERBOATS - Inboards -
Cutboards - Cruisevs - Sportlishers - Hydroplanes - Fun-
abouts - Houseboats (KAYAKS CAMOES - Largest Selec-

tion) - SAILBOATS - Daysailars - Trailersailars - Multihuis -
FIBERGLASE MATERIALS - Cloth - Raésing - Foam - Mew
mproved - “EPOXYPLUS" - “EPOXYGLUE"- “EPOXY-
SURFACER"- Wood Epoxy construckon - CATALOG §2.00
[$4.00 Airmail) - Inchades FREE Boatbuider Maiedals Bro-
chura (Book - “AMATEUR BOATBUILDNNG™ Fiberglass-Py:
wood - WoodEpouy - Steed S6.00) CLARKCRAFT, 16-P
Aguilens, Tonawanda, NY 14150

TV & VIDEO EGUIPMENT
MOTICE: USE OF CERTAIN ITEMS IN THIS
CLASSIFICATION REQUIRES STATION
AUTHORLZATIGH.,

EMJOY SATELLITE TELEVISION. Save money wilh sasy,
guaraniesd, do-fi-yowsell antenna plansWis. Electronic
knowiedge nol mecessary. Send $1.00 lor catalog. GFI-38,
Box 8108, Missoula, MT 58807

TRAILER WIRING KIT. Heavy cuty. Complete, $18.00.
Elctraz, Inc.. 108 E. Shieman, Hubchingon, K8 67501

NOW . ... A Trim and 10 kit that lits virctuay all cutboard
modoes, both foreign and domestic. Simple inslaiation, mon-
slecine aliows Trimming sl & speads kom the drivies: soat.
Dicig Trim-bd-Tilt ks, Write: Dole Fluid Power Products. Box
197EPM, Hulchinson, Karsas 67501. Call (316) BE3-8361.

MAKE BIG MOMNEY N HOME SATELLITE TELEVISION.
Be & Dealer, Earn 350,000.00 - $75,000.00 yearly. Send
$3.00 lor valsable report. Wholesale Satefite Suppty, Box
1044, Lake Oswego, OR. 97034, 503-248-8335.

SATELLITE TELEVISION ANTENMAS complpte dataied
plang for home consiruction by anyone 55000 Jansen
Elecironics, P.0. Box 1680, Dunoes, Ova. B7115

11" SATELLITE TELEVISION SYSTEM - 51495 00 Fres
mformation, Wiite: Soyder Company, Douglass Strest, Pon
Leyden, New York 13433

BOATBUILDER'S PLANS, Paterns - Mayaks, Canoes,
Smiboals, Pirogues, Fishing Boals, Duckboats, 40 maodets.
Catalog 25¢. Ouldoor Sports, Box B71C, Brentwood, TN
Jroar -

CAMPING EQUIPMENT & TENTS

TENTS HUNTING Ropared Mistary Guaranteed. Joo's
Army  Burplus, 951 Wesl Huron, Ponlisc, Ml 48053
31 3-661-527T

WORALD'S SIMPLEST BODY BUILDNNG SYSTEM. Oaly
12 Mirutes Dady! Speciacubsr Resulls In Wessls, Wit For
Dwotails: izha Fitnass Systeen, Depl. E, Box 592, Duguesne,
Pa 15110,

35 TENMIS Lessons Learn ai horme bom experts. Casseite
$7.50. Richel, Box 18002P, Omaha, NE 68119

GUNS, DECOYS, HUNTING

HUNTSMAN Knie - Bowie tradison - NEW enginessnng 10
year guaraniee - FREE inlorration, Saintonge Enberprises.
A4, Bax TEOPM Smilley Ave, Winslow, Maine 04901

umﬁm“
SENTRY penarators with/withaut sngine big discounts. L)
Enterprsas. Box 633, Oshiosh, Wiscorsin 54802

BATTERY REBUILDING m

BATTERY Rebuilding Tools. Instructions $326.00. Manual
£65.00. Tramning Available. Sun Baflery, 10415 88, Sebring.
Flonda 33870

NEW Engines For Mowara, Tillers, Eic , . . Fantasthc Sav-
Ings! Husirated Catalog - 32000 (Relundable First Order.)
tacount Engines, Box 166PM, Ashiand, MO B5010.

TOOLS FOR SALE

POWER-HAND TOOLS! Wholesale Pricos! Deaser Wel-
corma! Bend 51 (Refundable). Veerakd, &40 Parcker-PM,
Monrowia, CA 31018

UPHOLSTERY Sewing Machines with Wallong Feat, com-
it readly W use—only $489.00. Thompson Model PW.200-
AGHF AYAILABLE FROM YOUR LOCAL DEALER, or orchsr
drect. (Master Charge-Visa). Datho Mg, inc, P.O. Box
12110, Lubbock, Texas T9452—Phone: (B08) Te4-E8774

MACHINERY, TOOLS & SUPPLIES

HARD To Find Light Bulbe. 15,000.00 Types. BuySeli.
Jetco, PO, Bow 8755, Newport Beach, CA 32658,

SMALL FOUNDRY Furnaces, Suppbes. Free liensture.
Pyramid Products, 3736 South Tih Avenue, Phosni, Arizons
B5041

SILVO Hardware, 188 Page Hand & Power Tool Calslog
$1.00. Depl. PM-4-7, 2205 Richmond St Philadsiphia, PA
16128

4° METAL Cutting Laihe 387.25 Taig,
Industry, CA #1746

STEEL, Brass, Aluminum. Catalog: $1.00. MBM, 3718
Fremont, Ghicago, IL 60613

BOLTS, SCREWS, TOOLS, WHOLESALE, DWRECT.
Guaranised. Catalog 31.00 [Retundable). Carmeiot, Depl. 44,
Box 65, Brisipd, Wisconsin 53104

BRASE, Stesl, Alumninum, Stamisss. Acrylic. Nylon, Teflon,
Mo minicum. Catakog §1.00 [Pefundable). METALS, Bax
11204, Claylon, M0 63105

STEEL, Alminum, Brass—Sheet, Bar, Shop Suppies,
Piares, Wte; CEL RRY, Box 163, Cameron, I 61423, ©

BANDESAW BLADES any sge BAVE 207307 EUROPEAN
Wiood and Metal i Machimery. Fres Inforrmadicn.
Suficlk, Machinery. Suibe 8, 16 Shore Road, Paichogus, NY
11772

BURPLUS BOLTE Mostty 10-32 Hax Fandam Length Valo
3 $B.00, 2 Lb. Lock Nuts Mossy 10-32 $5.00 Lb. Posiage
Included, Mambeo, 18823 Jim Cresk Fld, Adinglon, WA
BR2Z3

15048 Prochor,

CABLE T.¥. FACTS HBOD, Movie Channel, Showtlime.
Facis, Theory and Accessories Send 5500 To: MAM
Elnctronass, P.O. Boxn 2446, P-15. Boston, Mass, 02265

BACK SAVER WHEEL BURRO One Wheslad Trad Cart
Simple Constructon Plans §2.95, L A, C., 16823 Jm Croek
Rd., Ardington, WA 68223

{Continued on next pege)
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MACHINERY, TOOLS & SUPPLIES
frem J]

BELSAW SHARP-ALL OWNERS-Save 1o 30% on name-
beand wheels, les. belts, parts. Free catalog. immediala ship-
ment. Woodmaster, Dept. H28, 2640 Terrace, Kansas City,
MO B4108, (BOOM21-8851,

REFLACEMENT LAWNMCOWER PARTS lor éngines, rac-
tors and lewnmowers. For calaing sand $1.00 Too B-D Co.,
AR2, Box 4258, Caps Girardeau, MO EITOT

BAMDSAW BLADES, Any Size, Fres Marature. King Saw,
6541 Tidewater Drive, Morolk, Vinginea 23508

BAMDSAWS 28" & 12" throat—wood or metal, Lathes,
Sanders, Custorn ‘Welded Blades. Fres cataiog:
SHOPMASTER, 1651 S4th Lane NE, Minneapois, MM
55434,

1400 Catalogs Listed and Doscribed. Sources hor Every-
Thing bmagiraks $4.00. Masteriog, Box ATS-B, Faidax, CA
530,

INDUSTRIAL g saw and reciprocating biades and Hole
Saws. Order drect and save. Calslog 51.00 (Refundabla).
Widder Comoration, Box 1069, Naugatuck, CT 06770

ABOUT THE HOUSE - Hewsiatier, Install Doors,
Windows, Skylights, Stairs, Buil Fumiurs, Decks, Do
Riepirs, Step By Sep Explanations Diagrams. $10.00 Yeary
Payabla. R. Samusis, BT35-D Lahman S1., Portland, Onegon
GTEES

LAZY SUSAM BEARIMGS. Precision ground balls, 87
Square. unit, zine coated, 500 Ib. capacity, for 157 0 307 fum-
tabie, send £3.00 plus $1.25 for posiage and handing. R.W.
Technology, P.O. Box 1082, Nashua, NH (3080

BEAUTIFUL AND EASY WIFE-ON WOOD FINISHING
axplaried in FREE wood Enlshing guide and products catilog.
Ganeral Finishes, Box 14363P, Mbwaukes, Wisconmsin
53214

BE CREATIVE AND PROUD. BLNLD YOUR O'WHN BEALU-
TIFUL PICMIC TABLE. ATTRACTIVE BIGHT SIDED OCTA-
GON, SIX SIDED HEXAGON, AND FOR SMALL AREAS,
THE HEW UMNIQUE FIVE SIDED PENTAGOM. ALL WITH
ATTACHED BENCHS. 2 = 4 CONSTRUCTION. EASY TD
AEAD PLANS. §15§ EACH. ORDER YOURS TOODAY.
SEND CHECK OR MLO. RAJ OF DESIGNS, DEPT. #1, P.O.
BOX 58430, LOUISVILLE, KENTUCKY 40258

WOODDWORKERS - St Exciting Woodworking
At Home, Pina Shop, TEHC, Wst Paterboro, NH 00468

ENERGY SAVING

IMSTANT WATER HEATER LU-B8udd SASE CAl. Box
1701, Sandord, FL 32772

SAVE 31,0008 by handcrafing many fing hurnilure items.
Dwtaiind, sasy lollowed plansinsiructons. Compiate lisl,
§1.00, mlundable first order. Plans, Box 2457, Tuba Chy,
Anrona BEO4S.

LOG SPLITTER: Connects 0 Snow Plow frame. Camy
around withoat towing. Frie inlormation. Call 1-312-834-5368
Or Wrile; Plow Plus, Box 373C, Addisan, IL 60101

DECRISTOFOROD'S Table Saw Video, Toy Plans, Boaks,
Mors! Catalog 31.00, Decristodvn  Designs, 2T0E2A
Horseshoe Lane, Los ARos Hills, Ca S4022,

SOLAR, GREENHOUBE. AND ENERGY SAVING
FRODUCTS CATALOGH
COMPOMENTS, Compiete Sysiems, 88 pages, 18 sec-
ticns, Our 11th year Ondor from one expent Source — the
Country s largest enorgy saving mail onder housal Send $1.00
pastpaid, Solar Components Corporation, Depl. M, P.O. Box
23T, Manchaster, NH 02105

SAVE TO Y4 -“Water Cool Your Central At -DETAILS
FREEl Piscco Indusines, Boxx 26391, Birningham, AL
5236

lllm‘l'HM! Ewaryone's primary interest. Ow Sap-

products too, in the PM Classified section, the #1 makonder
masdcliumn in the country. Send in your ad by July 5t 10 make
that issue. POPLULAR MECHANICS CLASSIFIED, 224 Wes!
G7ih Streed, New Yorle NY 10019

HOME CRAFTSMAN

LARGE Sataction of Plans. Furniture Desgns, Loom, Span-
ning Wheal, Clocks, Dolihouses, Cradies, Toys, Alphabats,
Craftpiana Co., Rogers. Minnesota 55374,

DESK OR PICTURE ON THE WALLT Amarng wall dess,
Compact, loads of slorage. Complele plans $5.00, Essar,
P.0. Box 13452, Pitsburgh, PA 15243

WOODEN Toy Parts and Patterns, Fun With Wood Catalog
$1.00. Mowas® Co, Dept. PM, Box 442, Mew Albany, N
AT150

UNFINISHED picture frame . Faciory classout
50 acount. 200 styles. Wiite: Japs, 126-PF Seventh Nodth,
Hoplins, bl 55343

wls- Catalog 51.00- Chewry Tree Toys, Baimont, Ohio
43718

WORLD'S LARGEST CATALOGT Threw pounds TO4
pages. Every Tool, Supply, Maching bmaginable $5.00.
Petundabia. MW=k#nan, PR-TE, Johnaon City, Mew York
13780

FAVORITE WOOD TOYS, Panems. Parts, Whesis, Cata-
log 31. Toys And Joys, Box 628M., Lynden, Wash. 98264

WTFAWMMWWMB}M
Houses, Feadars, Fiyng Duck, Phassant, Outdoor Planters,
Catalog §1.00. Crabkers, 11840 US. 27 Nosth, D,
Michigan 48820,

OVER 75 PATTERNS! Emoy Making Profabie Wooden
Gifts, Toys, Household Accessores. PLUS “Shop Secrsts”.
Oniy $5.00. Accents [F-T4), Box 262, Danvers, MA 01523,

PLANS For Router You Gan Lise On A Dewalt or Craftman

Readial Arm Saw. D. A, Snyder Co., 2849 Vista Way, Suite B,
Box 270, Dossnside, Calil 62058

BEAUTIFY YOUR HOME WITH PLEX}GLAS. Caislogies of
50 easy o bulld gits and household fumnishings of elegam
plastics $5.00 Rehmdable. Donnelly Enterprzes, P.O. Box
6881, Mobile, Alabama J56606

HARDWOODS Free pnos st Midtand Walnut Compary,
Bax 262, Savannah, MO 54485

WOODEN Toys are beller_ List of Plars $1.00. U5, Curen-
cy only. Woodbulcher's Toys. Bax 514, Leshs, Michigan
48251

FREE Brochure Unigue Hems For The Woodcratteman, Bax
13, North Attlebono, MA. 02761

dies, shaker pegs
POVMOT, 1123 Bardstown, Louisvill, Kentucky 40204,

HARDWOODS Price List $1.00. Jamesigwn Hardwoods,
71 Chamibars Streat, Jamasiown, Mew York 14701

PLANS, BLUEPRINTS, PROJECTS

MAKE Profitable Gilt hems. Requires Only Hand ioois. For
Descriptive  Instructions Send 53 US o Homeoraft
Publications, 225-1450 Johnsion P, White Aock, BC.
Canpda W48 SEQ

DISCOUNT INSULATED GLASS 297 « 67" » 4" $30.001
Catalog $2.00. Arctic, Route 1MP, Spring Vakey, W1 54767,
T15-E39-3T62

FREE! Buildng Books Catalog Plus Newsletiar Builder,
Box T31M, Santa Barbars, CA. 83102,

FHEE HOME |practically) Complabe instructions lells how
we bult Dream home lor low cost. Send $5 oc
Home, Box 2700, idaho Falls, 1D 83402

BUILD Your Dwn Homa' 7 Sure! “Budget Sheat” and "Plan-
ning Guide" Help Awvold GCommon Pittalls. $3.00.
Schmaltz, 455 Highland Aanch, Grants Pass, OR §7528

PLASTICS
 CASTOLITE Liguid Prastics. l:ryllllclur colors. For chsl-

g

BODY PUTTY TEXTEBOOK. Make your own. 100 polyasier,
epoxy, ursthane indusinial formules. Complete instructions, B8
pagas $10.00 pp. Details frse. Wiks, 32776 Via del Venado,
Waley Cender, CA. 92082

AlR CONDITIONING

REBUILD Relrigaraics &nd Air Conditionng Comprassnss.
Mow Paterted Process, For inflormation, Sand $2.00 To:
Kin-Do-Co., 2823 W, Chicago, Springtield, MO 65803

DO IT YOURSELF

KILM DRY Small quanities umber, | did. Information $2.00.
Kiln, Bax 550, Wslisvills, N.Y. 14885

SAVE on pans kor Lewnmowsra, Minibikes, Kants, Chain-
saws, Small Engnes. THOUSANDS OF PARTS. Send 53,00
For Catalog. Sav-On-Parts, P.O. Box 231, Somervilla, Mass.
02145

UPHOLSTERING SUPPLIES $1.00 for Prices. Varlety
Products, Box S56P, Lathrup Village, Mich. 48078-0566

WATERBEDS! Flans and Accessory Catalogue §1.00.
‘Walerhads, 12104 “Z" Siresd, Vancouser, WA D8581

HNEW! ... REPAIR ANY TV . . . EASY. Writa, Rasaarch, Ri.
3 Bow 601BE, Colville, WA 59114

COMPLETE In-Ground Swimming Pool Kits from $1685.00.
Free Brochure and Price List. Bumaett. 4801 Bunkerhdl, Morth
Latle Riock, Arcansas 72118

SAVE Money. Repasr your own Applances. Parts jor gl
appliances. Make and Model Mumber a must, High Tech Pants
Corp, 242 West 151 Street, M. Vemon, MY, 10550

ELECTROPLATING. Complele amateur's lectbook. AR
metals Electroplals meladic nonmetalic ems §11.95. Delals
free. Tropic, Box 95-P3, Palm Bay, Florida 32905,

ELECTROPLATING CHEMICALS Soid by the Pound, Pro-
fessional Grade. List - §1.00. Bectroplaters, Supply, Box
ABAR, Shady, M.Y. 12470

MAKE YOUR OWMN LUMBER with the Boyce Lumber Mill
chain saw attachmant $56 pus postage. Froe brochure,
Boyce Indusines, 406 South Chester Streel, Gastonia, Morth
Carolina 28052

BEAUTIFUL, ORNATE, BRICKED MAILBOX you can
build! Pans $7.95. Amancan Commercial Products, 48
Regency Dinive, #214, Richardson, Texas TH080.

GARDEN SHED, Plans $5.00. Afractivaly designed multi-
pupase bulding. Build tor youssll, of lo sell. Hansen
Canstruetion, 51208 Burlingtor, Marcallus, M| 49067

TT BEAUTIFUL PLANS. BARNS, Garages, Workshops,
§4,00. (Refundable). ASHLANDBARNS, B30PM Butlercreek,

BATTERY CLOCK MOVEMENTS. Below wholssale
prices. Best Quality Catalog 51.00 [refundable), Yankes, Box
268, Thompaon, Connecticut DE2TT

CATALDG FULL-SITE FURMITURE PLANS — S200.
Refunded with first order. Traditional, Early Amencan, over
1701 Fumiture Designs. 1425 Sherman, Depl CP-84,
Evansion, Hinois B201.

35 FULL-SITE TOY PATTERNS! - Cars, Trucks, Tram, Air-
planes, Earthmovers - Only 55.000 - FRANKS, 1302F21
Second, Booneville, M5 30829

FURMITURE PLAMS AN Incredibly Low Prced. Free
Cainlog. Box 5. Monantum, MA 02185

CHILD'S Sail-propefled, three-point, salety swing. Plans.
$3. Lisflal, 2104 Porler Dvive, Colunbia, 5.C. 29209

TWELVE Woooen Toy | (GuarantesdT) £5.00.—
Prans, Box 2252, Clarksville, IN 47131
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Aginland, OR 87520,

AIR COMPRESSOR-M Build from: Small 4 Cycle Engina
Instructions $3.00, P.C. Box 93, Sunbury, PA 17801

PLANS released! , . . Pushbution ELECTROMIC LOCKS.
Your code, no keys! . . . ILLUSTRATED, manual. Inexpan-
siva, pasy construction. Order ioday. 37.00. OmniSaarch
Labs, Box 5044, Ormond Beach, Florida 32074

GOLF PUTTING course in your own backyard. 59,00 bor
detailed instructions. LIBMOT, P.Q. Box 1886, Peterborough,
Owtang, Canada K 707

FOR THE HOME

LEVOLOR MIMI-BLINDS & VERTICALS, WOOD BLINDS;
50-80% O, MC & Visa, §1.00 [Relundable). Blind Designs,
Box 241576, Memphis, TH 381241576

HOW To Bulld Spas and Hol Tubs, Free Detalls. Lakeaide
Enderpnses, 37176 Cremona, Lake Villa, H. G006

HOT TUB PLANME Builld your own energy-efficient tub
including heater. pump, iter, for under 3200, Send 35.00 o
Swoat Homa Spa Creations, 286714 Highway 20, Swesl
Home, Oregon 573086

WATERLESS Hand Cieansr Made Easiy.
Insinuctions 52. Waterless, Box 226702, Dallas, Tx, 75222

MEW REUSABLE ANTTRAP, no chemicals, no masses.
safe with children. pets, NEVER WEARS DUT, Guararimed,
prowen, U5, Patent, only 3585 posipaid. Machias
Extermination, FLA., Box 248, St Albans, VT 05478

HOME BUILDING & REMODELING

ragrats. Dotails based on successes and failures of homa
buikder. Guaramse. $3.50. ASH, P. 0. Box 181, Far Hiks, N.JL
o7

CREATE A UNIGUE Cigaretie Lighier, Mo Baferies. No
Rafing. Long Lasting, Prans $2.00 SASE. Purr-Ma-Lite, 7431
Rochester Rd., Lockpart, NY 14084

GUN Sate_ Inexpensve, feaprool, Plans $3.00. Highmarioat
Sportamen, Conslablevile, NY 13325

LIVING ROOM FURNITURE PLANS. LSASE for Detalis,
Designed Decor, 514 W. Linden, Cosur o Alene, idaho
B4

[Continwed on mext page)



DO IT YOURSELF
Cantinuad from

DISCOUNT CATALOG: Chainsaws, Three-Whaeler, Log-
mcoessonias ($1.00). Manutactuner's Supply, Box 15T-PME,
Doschester, Wl 54425

1400 Catalogs isted and Described. Souwces for Everything
Imaginable $4.00. Masteriog, Box 878-F, Faifax, C&
Guoad,

UPHOLSTER your own car seats, for under $20.004 H's

Eapy. with owr fully illustreted guide. $3.50. Howgel
Pubdcgtions, Box 360U, Buffalo, N.Y. 14215

UPHOLETERY AMD CAMING Suppies Cataleg 3125
(Refundable). Jack's Upholstery and Caning Suppiies, Dept.
PM, Oewego, il. 60543,

WHOLESALE TOOLS, supplies, equpmend. For indusiry,
tarm, and home. Thousands of items, calalog $1.00 refunded

with order. Everglades Supply PM7, 11241 Bryan,
Lonshatches, Fla. 33470

PYC FURMITURE GRADE Pipe Fittings Skngs Cushions,
Plans Make Ouality PVC Furniture. Send 31.85 for Indo.
Wandallyn, 15862 Marudachea, Hunlington Baach, CA
82645, T14-E08-5130

FREE! Word's Leading Mewetty Catalog 1800 Jokes,
Tricks, Schance, Spons, Hobiies. Johrson-Smith, C-6013, b,
Ciamens, M1 45043

HOBEIES & COLLECTIONS

mmmm'ﬂmrﬁm.m.m‘h
wies. Proftabile - lunl Free inlofmation. Castings, P.O. Box
2482-PM, Longwood, FL 33750

MILITARY Medals Catalogue 50¢. Yearly Subscription
.50, Vemon, Box 1387PM, Baldwin, NY 11510-1387

LOOK! 100 DWFFERENT WORLDWIDE STAMPS 25¢
Approvals. Gelber, Box 15V3M7, Hunlinglon Baach, CA
GE4T

EXOTIC ANIMALS 25¢ Worlkbwde Approvals, Bimaill, B525
Movth Lasmar, Suite 185, Auslin, Texas TATSS

50 MINT Botsh Colomes 25¢ with Aprowals. Mid-Atlantic
Stamps. Box 476, Edgewater, MD 21037

FREE Bargain U.5.. Canada 40 Pg. Lisi. Feguesi Foreign
New issue Bullstins. Brooks, Box 62, Brooklyn, MY, 11228

300 Worldwide S0 o Send oday. J.

MAZI war sovverws. FREE lllusirated catalog. Delta, Box
ANERAPS, Honohuly, Hawail 96820

DECALS, EMBLEMS, PATCHES

GUARANTEED Lowest Emblem Pricas’ Free Catlalogue.
Stadr, G1F lane, NYC 10014, (213) 988-0009,

TOP-QUALITY nylon U5, Rage. Embroidensd siars, sewn
stripes. Excends Governmant Spacitications. 3'X5' §17.25,
A'NE 32100, ppd. Free catalog. Amaercan Flag & Banner
Inc., 1345 5. Wabash, Chicaga, IL B06045

CUSTOM -made ciosonnes, decals, paiches, lashion jow-

wlery air mail your gesign quantity #o: Shayes Corporation
LTO., P.Q. Box £3-96 Tape, Taswan.

REPRODUCTION MOLDS

LEAD SOLIMER MOLDS. Scarce Chal, WWIl, Cannon
Fantasy. Mustrated Brochure $1.00 (Refungabie). Dunkans,
Caboort, TX TT8IT

ARTS, CRAFTS, SUPPLIES

EMBLEMS, Embroidered-Your Design, Low Minimum.
Frae Catalog with Prces. Southemn Emblem, Bax BP, Toasi,
HNC 21048

SAVE Big. Buy Patches, Decals, Pine & Caps Factory
Derecl. Free Caladog. Free Pricing. Eastern Emblem Co., Boy
B268-PM, Union Gity, N.J, DT087

“GETTING Startad in Swned Giass™ 51.00. Whitiemare,

ANTIQUES, RELICS, INDLAN GOODS &
CURmOS

——

STAINED GLASS SUPPLIES Complete Catalog 5200 (re-
funciable), Sunshine Glassworks, 3G90 Harem, Dept CT,
Buflaio, NY 14215

ARROWHEADS 16 50 gor. Secnst’s Wantification Guida
$8.81 ppd. Anfacis Est 40¢. Seorst's, Deerdield, MO
[ 2R ]

LEATHERCRAFT Catalog. Tools, Lealber, Dyes, Dreas-
ings, Sadde Stamps. Buckles much more. Send $2.00 (re-
fundabls with order) 1o MacPherscn Bros., P.O. Box 93442,
Han Francisco, Calil. 34109

LEATHERCAAFT Supgiies camug §1.00 (rahundabia).
Cralat-LS, 1909 75N, Sherman, T 75080

FREE List %o Saripus Collsctors. 30,000 ncian Arbdacts,
Pols, Spawrs, Axes, Siate, Beadwork. Caddo Trading, Box
688, Murlreesharo, AR 71858

ORIGINAL HAMD MADE BMevican Ariec bdols. 4x21%"
Each Decorative o Collection. Se ol 8, $310.95. Labnirade,
PO, Biow 4530, MoAllen, Texss 7TE501

CARTOONING, COMMERCLAL ARTS,
SIGN PAINTING

SIGN Painting — Easy method. Free catalogue. Kaufmana
Campany, Cenbertown, Missoun 85023

CARTOON tor Fun and Money!!! Free bookdet!!! Cartoons,
Box 408144, Datrof, Michigan 48240

STAMP COLLECTING

FREE! Descound worldwide stamp catalog. Whiteco, Box
241884, Indianagoks, IM 46224

BEST Buy 1958 Fipex Sheet #1075 MNH Just $2.00. Free
Ists accomparry, Manasguan Siamg, 26 Broad. Manasquan,
K QBT

235 LESSON carooning course. Cartoonis(s Magazine,
boith £4.00. Hariman, Box 30367, Lincoln, Mebrasha
Ea503-03aT

50 YEARS Oid Bfoen diterant United Stabes. ower filty
years obd—25¢ with approvals. Jason, Box C11-P, Mew
Rochelia, Mew Yok 10804

MODERMN ing taught by mail, Wrie ior free bro-
chure, Canconsrama, Box 263-8Y. Branlord, Conn, 06405

222 ALPHABETS. 51275 Postpaid, Nutwood Publishing,
2940C Wes! Pina, 5t Louis, MO 52108

MODELS, MODELS SUPPLIES
RADIO CONTROL- Arplanes, Boals, Helicoplers. Sup-
ples. Big Descourt Catalog $5.00 (Refundable). Modedars
Supply, Box 7185, Monbgomeny, AL 35107,

FIRING CIVIL WAR Model CANNOMN Flans: Calalog frea,
Green--PWTE4, Box 882, Shalmar, Fla. 32579

TOYS, GAMES, KITES, PUZILES,
NOVELTIES

GREAT G free wilh 18! puwrchase—Iline Uniled Stares
approvals and want ksl sanice, Send 15¢ for handling. The
Stamp Boubque, P.0. Box 456, Madison, M) 07940

BREATHTAKING Beauthd. 50 Different mint Monaco: pic-
fofials commemonalives anly $1.50 with mint complite et
approvals, Pagoda, Bow 132P, Sadney, Ohio 45365,

OLD U5 Swamps on Approval. Chesler, Bow 15355G,
Philadaiphia, PA 18111,

FREE - Ll 5, Discount Catalogue. Shadon, Box 5478, Norh
MiEami, Fla. 33161,

FREE L5 Mint Sat. Approvals. Hidebrand, Box 4867,
Sama Clara, CaMormia B5054

100 Deflerard LS. 25¢. Approwals. Bradiey, Box 426P,
Midicthaan, VA 23113

FUN! CHALLENGING! Almosl smpossibla’ Mew 25 pece

puzzle. . . . Serd 35 inday! Dessgneo, Bax 300-B, Duranga,
Colorado 81301,

IDHQT Stick. Plan kor easily mada Wioaden Toy which behud-

dies vickms. §1.00. F. Bowr, 35 Noth Stale, Glenwood, IL
B0425.

1007 UNUSUAL ITEMS YOU WILL GET FREE. Onaly
5250, Includes ing. Gameworkd, P.O. Box 1241,

Hermitage, PA 16148

101 Large Piclorials 5$0¢ when regquesiing woridwide
approvals, Benal, P.O, Box 210244, Dallas, TX 75211,

WORLD Wide Stamps mownbed in books on aoproval 2¢
and up, TRUST STAMF COMPANY, P.O. Box 100-F,
Jdmmaica, WY, 11435

applcants.
MARTIN, P.0O.B. 245, New York, NY 10023

FREE 100 Ganada with requast of Workd Wida Approvals,
Briner's, PO, Box 5607, San Mateo, Calil. 54402

100 Worldwide Slamps. 25¢ With Exciting Approvals, ALE
Stamps Company, P.O. Bax 2071, Sun Caly, AZ 85373

72 DWFFERENT US. 10¢. Approvals. Album Service,
Soledad &, Cald, §3960-0333

AMATZING OFPORTUMITY: STAMPS CATALOGING
$100.00 DMLY 39.50. Volkman, Bax T1829, Los Angeles,
Cahi. 800T

300 Wordwide $1.00 With Approvals. Mapestc, Box 51,
Kanawa, Hawas 56730

WOW! 50 All Different Germany 25¢1 Supar collection of
High Valses. Froe Big Catalog. Also hne slampe om ou
approval servoe. Bul what you ke, Retum balance promltly!
Send 25¢ loday! Thank you. Jamestown Stamp Co.. Dept.
ATAPM. Jamastown, NY 14701

VERY OLD USED U.S. STAMPS. Refreshingly worttwhise
approvals for adulls. Unusual, uncommon, reasonably priced,
Machigan

FREE 1683 Dsney Sel. request Approvals. Alpaugh, Box
225, Highbridge, N.J DEAZD

100 LARGE TOPICAL STAMPS 25¢ When requesting
approvals. J.C. Pence, POB 3041, Winchaster, Virgin
e

200 WORLDWIDE 50¢ when requesiing low priced lomeign
approvals, Stewar! Ment, Bow 23984, Baetlingham, WA

100 Dierart U5, Stamps 51.00. 2
Thousand Caks, Sue 86, N, Richland Hils, Texas 76116
{Appranvale).

U.5. 30 Mir1 Commemaratives $3.001 Approvals. Gordon
Davison, Contoocook, M.H. 03229

"WHOLESALE" U 5 Forewgn Pricelist and calalog Fresl
Everything Guaranteed. Mo Approvals. Schneader, Bex 1240,
Grand Rapss, Mahigan 48501

SUPER MAGHIFIER: thin plasiic Fresnal lens, 27«6 siza,
($2.00). PC Products, Box 80554, Jackson, TH 38314

5 DIFFERENT cider U.5. 10e with approvals. Hal Co.. Box
51, Dediance, Ohio 43512

COINS, TOKENS, CURRENCY

FOREININ CURRENCY. 10 Differant Courries. Baautiful!
£4.00. Chandier, Bax 8019, Akron, Ohio 44305

SILVER Dollars Belore 1935 52495 Fivs $115.00, Tan
$205.00. 15 Owflererd Mercury Dimes 529.95. Don, 2538
Coean Avenue, San Francisco, Call, 84132

25 DIFFERENT Uncirculated Cons From 25 different coun-
trigs, Send §2.85 Plug 75¢ Posiage. Chesscain, Box 153-86,
Wyomang, PA 18644

CAMERAS & EQUIPMENT

550 a day spare ime with your 3500 camera. Guaraniesd
plan 37.00. Success Plus, Bax 4130F, El Mome, CA 81731

PHOTOS & PHOTO SUPPLIES

PHOTOGRAPHS maoe o ceramic tie. Send siamp for
ﬁmpu-tn wilaimaksn, Griy Studio, PO, Box 686, Woodville,

50 DIFFERENT Cid L5, betwitern 1861 and 1936 - 51.00.
Ed Roush, 423 Shepard, Mansisld, Ohie 44007,

FREE Fatemn Starmp Price Lists wilh Bargain Approwvals,
CHK Siamps, 17902 Mardes Dvive, Jamul, CA 82035

MAGIC TRICKS, JOKES,
VENTRILOQLUISM

CAMADA. 50 ditferend 25¢. Approvals. Oroszky, Box 1-C,
Sarnia, Onlamd, Canada NTT THE

PROFESSIONAL Magic! Huge catalog, over 1,000 iricks
and books, $2.50, Hank Lee's Magic Factory, Depl. PM7, 24
Lincoln Siresd, Boston, Massachusatis 02111

MAGIC Catalog with over 1000 Iricks, Amabeur o Profes-
sional, 5200. Magicland, 12801 Midway, Dalas. Texas
TE234

LEARN VENTRILOGLUSM! Guaranissd Instruclion, Sup-
plies, DUMMIES. Inlormalion Fres! Maher, Box 420-PM.
Lictiaton, Colorado 80160,

“INVERTED ERROR™ + 100 Different Linied States, S0¢
with epprovals. Luray, P.O. Box 7088, Siver Spring, MD
20507

BARGAIN 100 Warld-wide Stamps 25¢. Qualty Approvals.
. Parker, Box 143, Wesl Brookhesd, MA 01585

35 DIFFERENT O&d LS Revenue Stamps $1.00,
Winchesiar Stamps. Box 1592, Manshakl, Dfwe 44507

FREE Surpress Cobschon with spprovals. Gould, Box 2130,
Patalema, CA 94953

PLAYS. SONGS, MANUSCRIPTS

POEMS, Songs Wanled., Free Fecording Pubkshing.
Broadway Musc Productions, Box T4MPM, Sarascta, FL
578

FREE Songwriting Success Book! Top Records, Box
ZASD5PM, Nashala, TH 37202

MUSIC INSTRUCTIONS & INSTRUMENTS

ACCORDEON Top Brands, Cordovox, Buy Dwect. Tremen-
dous Desoourts. Trades accepled Froe bmochuna, PM,
Accordion-0-Rama, 18 'Wesl 18th Sireel, New York, NY
13011

[Contineed on next page)
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MUSIC INSTRUCTIONS & INSTRUMENTS
Continued irom

INTERNATIONAL Violin Gompany, Lid., Catakog For Mak-
ors, Aspairers of Swinged Instrumants, Imporied Tonewood,
Toals, Vamishes, Parts, Accessories, Sirings, Cases. Fine
European nstruments, Bows. Assemble Yoursed Carved Vio-
lim Kit. Catslog $1.00. inciudes 10% Discount Cerilicate,
Dept. GG, 4026 W. Belvedere Ave., Balirmore, MD 21215

PIANDS, PLAYERS, PUMP DRGANS. Rabuild and rapair.
Catalog of “How-To™ books, $2.00 (refundable). Vestal Press,
Vestal 11, New York 13850,

Microphones, Percussion, etc. §1.00. Supar Save Music, Box
944, Morgantown, N.C. 28655,

POEMS Sel To Music. Nashvilie busic Produchions, Box
40001 -PM, Mashville, Tennesses 37204,

GUITAR BUILDERS—Hasd-o-Find Quality Supplies
Great Prces. Send §1.00 jor Calalog. Stewart-MacDonald,
Box S00H, Athens, OH 45701,

FREE Catalog| Kits and Complated. Harpsichords, Ham-
mered and Appalachian dulcimers, guibars, banjos, mando-
lims. Hughes Dulcimens, 4415 West Colfax, PM, Derver, Colo,
BO204.

HIGH SCHOOL DIPLOMA AT HOME. MO CLASSES. Low
cost. information FREE. Call foll frea 1-800- 220-5600 or write:
Amarican School, Dept. #30745, 850 E. 58th St., Ghicago, il

NEW! ... AEPAIR ANY TV ... EASY. Wrie, Ressanch, R
3 Box 5018K, Colville, WA 99114

LOCKSMITHING. Free book. Locksmithing instmule, Degt
3104074, Lithe Faks, W 07424

DETECTIVE TRAIMIMNG HEADQUARTERS: For Home-
study Education That Works. Excling, Easily Lesmed Cas-
oette Courses. Diploma. Free Detsls: GLOBAL
INVESTIGATION, Bax 191PM. Hanover, MA 02333

UNIWVERSITY DEGREES BY MAIL Accredited. aconomi-
cal, fast Bachelors, Masier's, Doctorsies. Dr. John Baar,
PO Box 11447PM1, Marina del Rey, Ca 90395,

START AN EXCITING CAREER A5 A MOTORCYCLE
MECHANIC. Study Al Home of resicdent school,
Bceredded. Federa! Gueranteed Student Loans & Grants
available. Wrie: AMS. Depl. PM, 10025 Shoemaker, Santa
Fo Springs, Ca. 30670 or call fes 1-800-423-4678. Cablormia
Feesidents call colact 213-644-0121,

REPRESENTING Chvist, Pray Esch Feceive Acty 237-43,
Contimue. 1127 NE Filth 5¢., Ocala, Fla. 32870,

ACCORDIONS, NEW USED. Electric, electronic, Cordo-
voRE, contefinas, Button, Boxes, Hohners 'We Buy, Sall,
Trade, Exchangs, Repair, Tuna, 5 Years Expenance. | Deal-
ors Unavailable, Call or Write for Brochures: CASTIGLIONE
ACCORDION, 12644 E. 7 Mile. Detrod, Ml 48205
3135171585

SELF IMPROVEMENT

HOME SCHOOLING Curriculum, Matenals, Advice, Els-
mantary Grades, Indormation 32, PRO-USA.  Saite
TA-B05M. Las Vegas. NV 83108,

REISCH WORLD WIDE COLLEGE OF AUCTMIMEER-
MG, INC. The arginal - 50 yrs. - World's langast| Term soon.
Approved for, WA Fres Calalog. 515-423-5242 Col. Gorgon
E. Taykw, P. 0. Bax 840, Dept. 108, Mason City, kowa 50401

LIVE longer, teal befler, slow aging process. Latest reporn
$3.00. BenBey's. 1TBOT Ekzabeth, FTM, Roseville, Mich.
48066

STOP SMOKING or reduce. Remarkable ALL HATLRAL
product. $10 posipaid, Respecthuly Yours, MI-1, Box 1857,
Alericeen, PA 18105

THUNDER Thighs T What can you do? Find out, jusl send
5200 1o Bab's World, 2501J Rockefeller, Wackiitte, OH
44082 Guaraniesd.

EDUCATION & INSTRUCTIONS

WELDING TRAINING. Basic ard Advanced for Major Pro-
cesses—IMAW, GMAW, FCAW, GTAW, OAW, Fipe all pro-
cesses. Mon-profit school. Approved for elighle veterans.
Accredited membar NATTS. Approwed Ohio 70-12-0084 HT
Write for school bubstin, course schedule, HOBART
SCHOOL OF WELDNNG TECHNOLODGY, Box 84, Troy, OH
45373

PREPARE o better handle your business, political and
social opportunities. Tha Biackstona School of Law has met
the low braining demand lor abnost & cenfury. Indcermation:
P.0. Box 700906, Dalas, Texas 75378

DEGREE Programs/Of-Campus Qualily lor Cafornia Bar.
Regisiered Law School.  Bachelors-Masiers-Doctorale in
BIWBLEWW Pulblic Administration and Health Sar-

. Authorized with Califomia Depariment of
Edtmun Cradd for work & life experience - Southland
University, N. Graig Ave., Depl. M-8, Pasadena, CA 81107
Tolktrea, B00-423-4530, CA tollfres, BO0-382.7052, weal
B18-TH5-5558.

BECOME SUPER-INTELLIGENT! Absciutaly Fascnating!
.00, H. Brossman, Templa, PA 19360

FREE Informakon FReal Estate Appraiesi Colege.
International Colege Real Estate Apprasal. P.O. Box 1535,
Columbia, TH 38401

TYPEWRITER HRapair at home.
Typewriar Insk, 147A Crooks. Palarson, N.J. 07503

cirgaer.

“JET/GAS TURBINE CAREERS! Homesiudy coursss —
theory, malmenance, owverhaul — Established 1857
AMERICAN JET SCHOOL, Departmert PM-3. Darby,
Montana SSER9. (406) 349-2100

BIG Bucks. Ohverseas: phmhﬂnhlmmﬂw
$1.00. Jobworld, Box 881E. Cyprass, CA

ALASKA-lob Information Send Name & Trade $4.00 Now.
Alasan Today, Box BTIAED, Wasilla, AK. DSRAT

CGOVERNMENT CAREERS. Lstings For Thousands 04
Vecancies. 5500, Box 14238 Hartlord, CT. 08114

POLICE DEPARTMENTS HIRING MOW!! MNationwide list-
ing gives qualiications, salary. Free Inlormation or 53.00
Pestpaid. PCID, Box 1672, Eaton Park, FL 33840

WORK Overseas 520,000-360.000 opporunites! For
infermation Call 31 7-838-1712 Ext 24

BIG MONEY owersaas ampkyifent 20 constructon compa-
nies hinng truck drvers, laborars, SquipEmat
oparators, elc. Names, addresses, resume and ke
of application. Send $10 o BAHR, P. O, Drawer G2, Felon,
CA 85018,

HELP WANTED

AUSTRALIA WANTS ml.htu!ﬁlg Pay! Transportaton!
Newest Handbook
INTEANATIONAL, Box 191#7 AG. 'ﬂlﬂﬂm BC

OVERSEAS Employment . . . 520,000 - $60,000+, Frea
x#m;! Empioyment, Bax 167680-AG, Indianapols, Inciana
14,

WANTED -Individuais interasted in workang 8 home or in
plant assemnbling amall wectronic components. Full of part
time. Industry rates S558.50 par howr. No exp. nec. Reply
mmad. to: Elecine Machancal Assembiers Assoc., Depl
Pht-5, Box 9188, Columbus, M5 39705, Inchede 53 for cost
ret. madil appRcalon processing.

JOBS OVERSEAS - Big money last. $20,000 to $50,000
plus per year. Call 1-7T16-842-6000, Ext. 24588,

LOOKING for & beter job? Cameer advancemant? More
morey? Are you willing o relocale? To travel? Al fields. Al
skiks, Ex-military. Matonal and international membenships
-luwlll:li Far membership apphcaton foems and infermation,
wiite: "EMPLOYERS INTERMNATIONAL PERSONNEL
EXCHAMGE™, 10415 N, Fionda Ave,, Suite 4D5. Depl. PM,
Tampa, FLSJB12-BQM.En&mHMhmMMHH
printing costs. Senous inguiries please, “EWPE” & a
membership organization.

LUMBERJACKS Needed - Good pay, Easity laamed plenty
openings. Send S.AS.E. for information, AL Adems, 223
Claggett, Dear Lodge, b, 58722

FORt INVENTORS

PROTECT YOUR INVENTIONS AND TRADEMARKS,
Ragisiered Patent Aficimay. FREE Presminary Raview, Box
e2PM, Millwood, NY 10846

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING .Job Expenence, Education, Achevamenl Fast
inexpensive, Call (614-863-1781). Or Write: Bax 13151-T7,
Calumbus, OH 43213

LEARN Asinop or awakn. Aacords, tapes, squigmant! Froe
cotiiog! Drower PRA-S00, Ruidoss, New Mexion BA345

DETECTIVE Profession, Easy home study; frea tie-tack ar
iapal pin_ certifcabe. hiura. Prolessional mvestaators Training
Schood, Dept. CP, P.O. Box 41358, Los Angeles, CA 80041

LEARN Sewing Machne repairing. A profitable Trade, Easy
o laam. Free detalls. Sewing Genter, 187 FR, Rochalle, GA
nora.

EXTENSION And Post-Gradunte Awards in Philosophy,
Art, Science, Botanic, Madicine, Homsopathy, Radionics, and
athers. 30 subjects Curricular fres (arvmsall §5.00 relurdable).
Registrar, Sussex College of Technoiogy, Haghiledd, Danehd,

TRIPLE YOUR INTELLIGENCE! Frea Lesson! EDEMP.
Box 1482, Glendord, CA, 81740

PLAND TUNING PAYS - Piano uning - Electrons: ongan
sarvicing. Leamed easily at home. Frea bookiet, Miles Bryant
School, P.O. Box 20152, Sacramanic, CA 55820

EARN 5800+ WEEK! Gel Your 'F.C.C. Commencial Radia-
tiephone License”—Fast. inexpensivel Electronics Home
Sludy. Free Details, Command, D103, Box 2223, San
Framciges, 94126

SCHOOLS

Sussex. England

RADIESTHESAA, Radionics. Dowsing E.5.P. Courses and
Equipmant Mustrated Catalog $1.00 (rahundabie) Extablshed
27 yenrs. Dept. PMA, Bruce Copen, Hightield, Db,
Sussex, England AHT TEXL

LOCKSMITHING, Universal School of Master,, Correspon.
dence ant Shop Trainng. Bax 2 4852PM, Sacramerio, CA
F5E21

FREE 120 page Caresr Dpporiunibes Guide - shaws how o
rein &l home for top paying jobs. Granion instifule, 2608
Adelaide Strest Wast, Toronto, Canada MSH 173,

UNIVERSITY DEGREES By Mail. Accredited Bachelors,
Masters, PhD's. Free Facls Revealsd Carsers-PMT, Box
4TDERE, Tulsa, OK T4147.

AUTOSUGGESTION. Sieep-leaming  beadguaners!
Tepes, records. books, Gigamie cataleg fres. Feseanch
Assocaabon, Box 24PM. Olympia. Washington S8501,

FREE CATALOG—LEARN AUCTIONEERING! Mashwilis
Auction Schood, 233 E. Genes 51, Box 180, Department 2.
Lawrencebierg, TH 38454
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WHY HOT INVESTIGATE COMMERCIAL DEEP SEA DIv-
NG AS YOUR CAREERT Our Gradusates are working worid-
wides Making Bacellent many. Sénd $2.00 lor catalog tontain-
ing daclosures, credentials, course outling, employment sta-
batics, inatructor, queliicalions, progress standards, linansial
assistance oo Divers Institute of Technology, Inc., P.O. Box
TOEMZ, Depl. PM, Seaftie, WA 38107

EMPLOYMENT INFORMATION

GOVERMMENT JOBS. Thousands ol vacancies must be
ied immediately. $17,685.00 to §50.445.00. Call: (618)
3327900 Ext. 5180

SUMNBELT Arzona. 200 Southarn Afizona major amploy-
ars. Latest Sunday ads. Specify TucsonPhoan. $10.00.
MLURENT, 11258 E. Sundance, Tucson, Anzona 85749,

RIVERBOATS - Tugs 515,000-560,000. Expenses pai.
Work month, Homa month, Expaniencs unnacessary. All
water-ways inciuding Alaska, Hawaii. Fres report. Send stamp
emalops. Marine Employment, Box 207, Ceniral. Indiana,
47110

GOVERNMENT JOBS - Thousands of vecancies must be
filnd immadiatety. 17,634 to §$50,712. Call 1-T16-842-6000.
Ext 33045,

INVENTORS! IDEAS HAVE VALUE! Ever think of an idag,
lrnﬂrtmdmrtlu-unhmm'?mmdoﬂ

initiad consullation regarding your ides's potential vahso, Call
ar weite withou! delay lor your free information package.
AMERICAN INVENTORS CORPORATION, B2 Broad Strest,
Dept. PM, Wiestlieid, MA 01086, (413)568-3753, A Fee Based
Marketing Company. Offices Coast to Coast

PATENT IT ECONOMICALLY! Fres Deiads. M. Raner,
2008 Fondulac, Richmond, VA 23229

Inventors Foundaton, 501-B lowa, Colorada Bipﬂrw.. co
8019, O Call 1-B00-525-5884,

REGISTERED PATENT ATTORMNEY Washengion D.G.

Suburb. Donald A, Kemlesirings, 414 Hungeriord Drive,
Rockovile, Maryland 20850

INVENTION SERVICES: Develooment Assistance, Proto-
fypeng, Markating by prolessional scientists. Write lor informa-
mon hterature. FREE witial evaluation. Keele, Kolisa, Galsa,
ABEE

INVENTORS-AVDID BEING RIPPED OFF You Could
Save Thousands And Proteci Your Idep With This $5.00
Rapoet, innovadive Press, Fonlana Canter, Suile 12138,
Tulza, Oklahoma 74148

INVENTORE: Free inormation an offaring your immntion
for gala. Kessier Sates Comporalion, C-5-F1, Fremont, Ohio
43420

INVENTORS —Learn how o prapens and prosecute your
own patent applicabon. For Inlormakion Write: Self-Pat, inc.,
P.O. Box 5182, Arlington, VA 232305

PROTECT Your mvention Regisiafed Patent ARowney.
Many Years Exparence. afl Fieids. Individual Invenior's Prob-
ems Given Special Consideration. Very Feasonable
Charges. Wiae lor Free Information. Paul H. Gallagher, 2530
Crawtord Ave., Evangton, lllinois B0201

(Continuwed on next paga)




FOR INVENTORS
{Continued from }

PATENT AND DEVELOP Your Irvention, Rag=siened
Patont Agertt and Licensed Prolessional Engnser, Send for
FREE PATENT INFORMATION Every Irvanior Should Have.
Richard L. Milier, Woolworth Bulldng, 233 Broadway, Sulls
BE12-M, New York, N.Y. 10007, [212) 267-5253

PATENT Profedtion By Attorney. Fres Advica, Reasonabie
Palents, Saarches. Box 2630, Menio Park. Caliomia 94026
(415) RBE-4440

STARTING Buainesa? Trademan:, Tradaname, Copyright
Searches, Larsen, 2115 Alhamira Avenus, Martmaz, Calif
Q4E52, 415-220-0408

IDEAS, INVENTIONS, NEW PRODUCTS WANTED
FOR Presentation to Indusiry and Exhibition o Naticnal Tech-
nokogy Exhibiticn. Call fres 1-B00-528-8050. Arirona, 1-B00-
3520458, X831.

il

701 SMITHRELD
PITTSBURGH, PA 15222

EARN ROYALTIES. NUPRODUX IMTERMATIOMAL,
1377 K. NW 141, WASHINGTON, DC 20005

INVENTORS: If you have an invention lor sale or cense,
write for fres booklel explaining how wa can help you, Kessher
Sales Com., C-8-1W, Fremont, Dhao 43420

UNIGUE INVENTIONS WANTED: Innovatrve iternational

Philmont Awe., Huntingdon Valley, P4, 19008 . Fast action

il your product is @ wirmer.

400,000 BARGAINS Below Whoiesale: Many Frea! Ligui-
dations . . . Closeouts . ., Job Lots . . . Smgie Samples. Free
Dedais. Bawganhuniers Opportunitses. Box T30-8, Holand,
Michugin 48413,

CLOSEDUT Jewairy 55¢ doren. (Calalog 25€), Roussals.
107-1631 Dow, Ardingion, MA 02174

BARGAIN! Quartz Deak Clock. 4° Diamatar Round Poly-
urathane Coversd Solid Wood AA-battery MONEY BACK
GUARANTEE Send 516,95 to: Ermeat Miller, 1036 Fing |siand
Lana, Cape Coral, Flonda 33809

GOLD

CLOSEOUTS! Discounts! Below Wholesalel Freebees!
Milgrmatn'stamp: DOMN, Bax 20152K. Femdale, Michigan
4830,

EARN MONEY seling nnga, ry, buckies, wahches—
buy direct. 130% betow retad Calalog $1.00 (rehundaibbe).
Anka-PM, 30 Gresmwich Aoe., Warwick, Rl (2886,

WE BUY GOLD—O6 o new and Pay Top Prces—Sand
Ragistered mai insured To: Goldseekers Of Balimore, PO,
Bow 152, Belmore, N.Y. 11710 and check will be mailed o
you withen 3 darys.

TREASURE FINDERS

BUY Dwect From Tawan, Hong Kong Detads $1.00
Refundaiie. Cammne Colucei, 58 Ceriral Bhvd,, Meerick, N.Y.
11566

TREASURE- Locaie quarter mile Bwly wilth ullr sensitres
iocator - brochurs fee. Raesearch Products, Bex 270270 -
AMC, Tampa, Fiorida 33888

WORLDWIDE BARGAINS . . . impons — Dropehip —
Clossoul — Surplus — Freebies — (Stamped Envelops).
Mamess, Box 1717PM, Hghland, IND. #6322

ADVERTISING AGENCIES, ADV. SER.
MAILING LISTS

FREE Mading Lst Anahais Delails, ZOC-5P, Bex 1107,
Stuart, FL 33404, (305334-5205,

OPPORTUNITY Seesers Mamas-Fres SampleBrochurs.
Ventyre-PM, Bax 336, Riviera, AZ BG442

FIND cons, jewelny, nugpets, treasune. New revolubonany
patenied detector. Astounding range. LinaMected by biack
sand, minoraleed ground. Rieects metalic irash. Free cats-
log. Gardiner, 47280 N_ Tih Avenus, Phoeniv, AZ, B5013

TREASURE Hunlerz. Cormnpleie ine. Eleciromc Detectors
Pendulms. Books. Hobby o profit Free catalogue.
Dedeciors, Apariado 7-205, 06700 Mexco.

SAVE up to 40% on new meatal delectors. Al major brands
including White's ard Gaerett, FREE discount price list.
MNorfhveoods Gereral Slore, P.O. Bax SATAPMT, Madison, Wi
53715, (608) 274-4680.

BUSINESS SERVICES

IHCORPORATE winout legal fees’ Free booklel el how,
includms forms. Call now B00-345-CORP.

PRINTING PRESSES, RUBBER STAMP
QUTFITS

TYPE for pmting Calalog $1.00vdeducthin 181 order.
Cuaker City Type, A.D. 3. Box 134, Honeybrook, P& 10044

REAL ESTATE & FARMS

FREE! SUMMER '84 CATALOG! 266 pages; ower 5000
proparbes, 2000 pctures| Values in gvary type of real astale,
many ownes tinanced! From 600 offices in 43 states. Gel your
FREE copy NOW! STROUT REALTY, Plara Towers, Depl.
5800, Springheld, MO 65804, Call 1ol froe: 1-B00-541-42686,

REAL ESTATE FOR BALE 500 offices . 45 stabas!
30,000 listings on compusor, 16,000 under $50,000! Freg
peintouts & ragionsd catalogs! UMITED FARM AGENCY,
612PM West 47m, Kansas City, MO 84112, Pn:
1-800-821-25889; in Mo. 1-800-852-5785.

35201, Los Angedes. S0005.

CANADIAM Country Properips. Our S8th year. Terms
avnidabig, mirmailed $1.00. Degnam Corpodation,
Suite: 496, 85 Bloor East, Tororo, Ontarie M4W 185,

TYPE Fonts. Hand Prirling Presses, Supplbes. 120 Pages.
$1.00 Deductibhe fins onder. Acrme Type, 1720 M. Marahisld,
Chicago, 60622

COMPLETE FAubber Siamg Owutiits, Supphes. Same day
shipment. Sign Engraving Machines, Wholesale Catalog
51.00 Deductivie. Star Stamp, 1720 M, Marshfield, Chicago,
B0e22

BARCO Type Founders. Type and Rubber Stamps cala-
logue. Mail $1.00 refundable on first order. 237 5. Evergrean.
Bersgnville. G0106.

PRINTING SUPPLIES

RECOVER LOST COINS Goud, Sdver, D-Tex deteciors
reject Trash and find deep easures. FACTORY PRICES.
Froe Literature. D-Taer, 814 Easy Streof, Garland, Tesas
THO42.

PROFITABLE OCCUPATIONS

FREE Calalogs. Repai air condiloning Pelrigesation.
Toots, supplies, full mstructons. Doolco, Wnc., 2016 Cantan,
Dallas, Texas 75201,

FT. SMITH Auction School, FL. Smith, Ak, 72903, Regident
& Home study. Vieteran Approved.

REPAIR |awnmowers thousands of parts and inols whiole-
sale list 40¢. Elwanger's, Py, P.0. Box ¥, Port Jenas, NY
12T

Molds Available. Detads. Lynnetie, B251C Mentpark, Mertor,
Oibany 4408620,

HOW 1o ind, repair low cost houses. sell 8l huge profd, Free
delads. Morco, Box TH4, Shemon, WA 98584,

CARBOMLESS FORMS - cusiom printed 10 your design -
low prices - samples - Press Fouwr, Depl. PMT, Box 1748,
Union, M.J. 07083

QUICK Copy Prinling. Low Prices. Write. Nabomeide, 614
Morth Masn, Bloomingion, linoes 61701

CAMNADIAN LAKESHORE ESTATES. For CAMPING,
ALL-SEASOM HOME, RETIREMENT. Excallant invastmant.
Fighing, huniing. Qe malion wildemess acres on your door-
shep. 52500 deposil. Terms. Call-B13 548 TATS. Wiite: CARL
ALFORD, F.O. Box 863, Dept. PM, Kingston, Ontane K7L
4%8,

HOW TD BUY A HOME] Enow whal to ook for! Expets
iMustrated manual shows you quick Simphe ways 10 detect
unngtceabie sanous defects, Saves hundmdsthousands of
dolars. Monny back guaranbes. 5685 Home Specialisls
Group, Box 5484, Dearborm, M1 48121

WYOMING RANCHLAND 10 Acres, Good Water, Watural
Grasses, 55000 Down, 55000 Monthly, Bill,
(23484 TIGE

EXPORT-IMPORT

BUSINESS CARDS Low prices, Fasi Service, PJW, Box
134, Barbarion, Oiwa 44203

GUMMED LABELS

1,000 Addvess Labels $3.00. Fres Lierature. Acme, Box
410804, Piftaburgh. Pennsylvans 15205

SALESMEN-DIST.

CONMECTIONS. United Association  Manutactuners’
Represeniatives, Dramsr 62888, Kansas Oy, KS 66108

MAKE EXTRA MOMEY DURING YOUR SPARE TIME!
Show o Mew Line of Calendars, Pins and Popular Advortis-
;g Gifts 10 local fema. Prompd, nendly sesace from smak
fomen AAA-1 Comparry in our 751h yaar. Mo ifvesimeant o ool
lections. Weekly Commissions. St your own hours. Full Teme
Fatartial Mo experiencs necessary. Wiita 10; Kewvin Peska,
HEWTOMN MFG. OO, Dept. BFMT, Hewlon, wa 50208

AGENTS WANTED

GIFT SHOPPING

HINA MICHOLE - Distshctres Gifts by Mail Caalog - 51.00
Ralundabie On Purchase. 14937-2 Salicoy, Van Muys, GA
g1405%

LAS WEGAS Souvenir T-Shirts. Infp. Daimar Progucts,
3580 Rusmell, Las Vieges, MY B5120

UNIQUE personaloed gilts, Something lor eweryone, Free
catalog. Jewsl's, Box JB63P, Sana Fe Sprngs, CA D08TO.

FREE CATALDG! Thoisands of Poducts! Phalpsco, Box
22401M7. Gleveland, Ohio 44122

PLASTIC BAGS

ALL Sizes. Buy Small Quantities. Free Catalog. SAKet,
6151-C Colbath, Van Muys, Calil, 91401

HUMNDREDS 0 Sizes, Lowest Prices, Frea Catalog. Action
Plastics, 14600 02rd Lane MLE., Mimnaapois, Minn, 55434

BUY IT WHOLESALE

300% PROFITS! BABY DRESSES, Size 1-14 Price Stans
$34 00 A dozen, 65% Polyester, 35% Cotten. Brochune $1.00
[Fefundable), Sample $12.00 Postpald. Trapsi, Box 3813,
Clady City, CA 94018

BELTS and Buckles, Complete ine last sebers, inclsding
Truckers, moloncyches, wildile, westems elc. Bag Profits. Gom-
peate dealer set up. Catalog $1.00. Anchor Spacialies, Box
J56-BPM, North Providencs, Rl 02811

FREE CATALDG. GIFT SHOPPING MADE EASY. M & W
SPECIALTY MERCHANDISERS, 419 W, Moreland Ad.,
Wooster, Dhio 44681

CLOCKS, WATCHES, OLD GOLD,
JEWELRY

HIGHEST CASH for Gold, Jewslry, Gold Teath, Rangs, Dia-
mands, Walches, Sivar, Platinem. Mail Artiches Today. Fres
gift with Inlormabon. Chicags Gold & Precious Medais, 10 5
‘Wabash, Dept. 1158, Chicago, 60603

TAKE NO CHANCES. Deal with olgast, mos! reliable Brmin
oid goid busingss, Established 1504, We buy Gokd, Siver,
Piatinum, Deamonds. Highest Cash. Free Information. Rose
Industries, F9-A East Madson, Chacago, 60602

SAVE MOMEY! lilusiraied Bookled Teaches Clock
Repais Any One Can Do - $3.00. OLD TOWN CLOCK
REPAIR, Box 5853, Beaumond, TX 77708

CLOCKS and Wasch Repairing Books. Tools, Matenals.
Frep Book Catalog. Mosth Amadican, Box 77-AB, Fou River
Growels, lllinais BO021

WITH Mason Shoes, pay day 15 when you warl o Take
orders from friends and neighbors, Watch your business buikd,
without risk of Fvastmaem. Call Toll Froe 1-B00-826-70030, Ext.
555 in W1 1-B00-472-7003, Ext. 555 o write: Mason Shoes,
K817, Chippawa Fails, Wi 54774,

35 MILLION BATHTUBS NEED A MIRACLE. MIRACLE
METHOD, INC. offers a franchise fo conduct 8 commercial
busness of high quality refimishing of porcetain and fibesglass,
bamhtube, sirks. e and senilar surfaces. Very low meaniony.
Mo oifice nesded 1o lan. For full parcolars weile: MIRRCLE
METHOD, INC., 1280 Monument Bivd.. Concard, CA. 84520
of call Director of Franchise Sales.

MIRACLE METHOD, INC.,
BATHTUB REFINISHING & CHIF REPAIR
415680-8850

MAKE MONEY IN SPARE TIME, A5 a subscrghon sales
rapresaniatve bor lpading national magazines. you can aam
gERerDuUs COMMIBSIoNS white lBarming the an of selling.
insiructions and supphes will be sent 1o you frea, Send this ad
with your name and mddress 1o; POPULAR MECHANICS,
Dept. AB-L, 250 W. 550 51, New York, NY 10015

BUSINESS OPPORTUNITIES

IMPORT-Export opportunity, profitable workd-wide. mail
oroer businegss Inom hoeme. withoul capital. YW shep plan lor ne
nsk examination. Experience unnecessary. Free Report.
bpllinger, Dopt. M2T0E, Woodkand Hills, Calilomia 1387

[Continued on next paga)
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BUSINESS OPPORTUNITIES
mmmm
SBILVER Fox over 50 pages of Imformason $5.95 rane oppor-
tnity, 80 Day money beck guararmse. Deap Lake Fur Farm,
41258 M. Deap Lake Rd., Antioch, 18 60002
RINGS, WATCHES, JEWELRY - 800% Profit. Free Sales

Kit'Cafalog. Spolight, 2190, 156 Fith Averus. MNew York,
MY, 10010

MAILCRDER Opportunity| Saan prolitabls nome Dusingss
without supenence of captal Wise lor frea boak, plus dafails.
Mail Orcler Associates, inc., Dept 743, Mortvale, MJ 07645,

BECOME A Tax Consultant. Our students sam $3,000 -
55,000 evary fax season prapaning relums, evenings. Accned-
e Program. Mational Tax Trairmng School, Monsay AGH,
Mo York 10052,

$25.000 LOANS WTEREST FREE! Secrnd Foderal law
WIPES OUT DEBTS!! Detaia FREE! Moneywise-f,
LaGrange, NY 12540

you'll have & DYMAMITE business making and selling iopiary
anl. Success prowen Btle or no competition. Wiite: Jery Todd,
Box 08, Colleryville Texas TE034.

MONEY MAKERS: CUSTOM MITS FOR SMALL SIGNS,
mem and §20.95 Spedial Auto Tag

it Manufactures Direct. For Free Catale) Crealive Plastics,
1-813-885-4257, P.0. Box 260365, Tampa, Fiorda 33685

MTMPDMMMMM

$700 Per month aamings possible preparing incoma fax

relumns &t home or tax ofion. We show you how. Chusckly
Isamed. Delaits frpe, Mo salesman, Federated Tas, 2065
Mantrosa, Chicago, G0618.

VIDED INCOME! Ovder this step by step manual for dewel-
oping and marketing your own video baping business. §8.85.
CUSTOM VIDED SERVICES, P.O. Box 1281, Waukesha, Wi,
B318T.

MAGHIFICENT Eamings Paintng Houses And Apari-
mandal!! Do Yoursell . . . Hire Others! “Simplified, Detailed
Business  Manual, ﬂhw Avadabie)fl FREE Proposal”

FREE , Mow Products, Impont-Export. Works-
trade. P.O. Box 72, Baty Pahat, Johor, Makaysia.

MAKE - Sell Attractivs Personaiized License Plates and
Framas. inexpensive. Siveable profits. Pro-Plate, POB 22809
{GC), Tampa, FL X622

NEW Discovery in Baftary Recondsioning. Eigiieen marifa
guaranies means ~Big Profits Fass.” Twenty live yasars axpe-
nenek. Compigte 48t up. Eleciona, T415 Gable Drive, Litte
Rock, AR T2H05

MAIL v Profits! For Desclosure. CREAD, Box 45, Stuad,
FL 33494

MONEYMAKING OPPORTUMITIES. Easy Mail Order
Pians. Details Free: Paomeer, Box 37, Chicopes, MA
01014

MILLIDNDOLLAR-opportumty! Battery manufaciunng se-
crofs revaaded. Supplies Available. Evarlasi, Box 365, Bogola,
M. OTe0a.

ALLMINUM SCRAP - Recycle Yoursell - MAKE $25.00/
POUNDY Free Informaton: industial - PMA7, Box 127,
Algwandrin Bay, Méw York 13607

“TAKE Catalog Orders. We drop-ship 2500 best-selling
#le delivery. Spectaculsr home business opportunity. Free
Baook SME, 3401 De Soto Ave., Dept. 20-43, Chatsworth, GA
13"

ASSEMBLE PRODUCTS AT HOME. Muny opportunities
paying High Waekly Proles presently available whout invest-
meard. Wyrite: Businessss, 028 Beighion 11th, Brooklyn, Mew
Yook 11238,

VINYL'S Whera the money is! Professionally repair, refin-
iah, recolor urmdure, luggage, car ops. Ouick, sasy. Two small
§20 jobs a day earm you 51,000 a month. Homes, cars. oftces.,
restaurants, unlimiled customers. Sian earming afier @ few
days practice. Sersatonal detais free. VIP, 2007 Montrose,
Chicago, BDE18

PIAND Tuneng queckly leamed with home study courses.
Diploma granted. Amsncan Tursng School, 17050 Teder
i, Morgan Wi, Calil. 85007,

PICTURE Framing—Prodiable full or spare-fme busingss,
Esy 80 ledrn with handbook-course “Guide To Picture Fram-
ing Profits” $3.00 Guaranised. Fres framing-suppies catalog
ncluded. Japs, 126-PW Savemh North, Hophing, Minnesota
55343,
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tve Profts. Gresslin Comespondence School, Box 5104,
Spancad, kowa 51301.

COMNCRETE Block Machines: Catalog $1.00. Route Ona,
Box 3740, Rapid City, South Dakota S7702-3740

REPAIR HYDRAULIC JACKS — DETAILS FREE
WRITE: HYDRAULIC PARTS SUPPLY, BOX 4157,
BROWNSVILLE, TEXAS T520.

| MADE 540,000 Yoar by Mailorder! Holped others make
money! Datais 252 Tormey, Box J1AYY, Ypslanti, Michigan
45107

Parkway
HABGIWWMTW Hlnilndi'lm

SCREEN PRINT T-SHIRTS. Inexpensive Kits. Fres Details.
“T-Prirtar™, POB 23807 (GC), Tampa, FL 33623

MAKE Rubber Stamps, Highly Profiiase Business. Free
Diatals. Stampar, POB 22808(GC), Tampa, FL 33622

PROFITABLE GOLD FOIL PRINTER. Personalize busi-
24806(GC), Tampa, FL 33623

BUMPER STICKER PRINTING DEVICE. Cheap, Simpie,
Poriable. Fres Details, Bumper, POB 22781(GC), Tampa, FL
i< e

LEARN HOW TD Snwe And Maks Money FREE List Mew
Wiarld Enterprosad, P.O. Bax 44444, Columbua, OH. 43204

mmm:mmmﬂw or BATW, §81.51,
. Guaraniead. . . . Wris: FoxCo, Box 2858-48, Springlield,
\".HZEHE

START and Operate Your Home Buainess. Fres kst Mo
Businasa Accruement, PO, Box 855, Pittsboro, NG 27312,

$500.00+ WEEKLY! Aecondrbomng used car baferies,
Sacrets others don'l el Fres information. Batery Outiel, Box

BATTERY repair manual, $8.85 Banery Rapair, AL 2,
Marathon, Wi 54448

CARPETLAYERS Earm To $4000. Monthly. Easy Home
Trmining. Big Demand. Free Catalog Carpet Crafs, 300
Darwson Drive, Camaniic, Callormes 83010

MAKE MOMEY NOW from Microcompuier Boom! Box 218,
Washingion, IL 61571

MNEW- 3500 00 From omne shest of Guaranised.
Cakstamg Woodcraft, 3630-FME Paciic Way, Longvarw,
‘Wash, 98632

PRODUCE BEAUTIFUL COPPER DR BRASS SIGNS.
Fast, Inexpansive, Profitable. Detais. Signat, 50 High, Suite
LL7-C, Buflaie, M.Y. 14023,

SEZED IN GOVERNMENT MARCOTICS RAIDSH Auto-
tbams. Buy Dt Cheap - Resell for Big Prolits! Free Infonma-
o Marcel, Box TEST-AL, Monroa, LA 71211

$4B0 Weekdy, Homa mading program. Goodword, Box
26233-R, Tamarsc, Florida 33520

MULTHLevel Madorder, Two Opportunities. Details.
O'Medk-M, 10 Oak Lana, Sulsun, CA H4585

$02.00 From Sguare Fool Phewood (Huge Demand)
mmaqm:mm

LEARM The secrets of repainng junk batteries. “Fabulous
Profits. ~ FIRST ESTABLISHED COURSE. Apax Enginssnng,
B454 Bolsa, Alsscadero, Calif. 83422

BECOME A Coin Dealer! Frea Information! Imernatsonal,
Box I5122P, Tulsa, 74153

NEW WONDER PRODUCT! Decade's Best Door Opansr.
Fartastic Profit Maker, Sample/Full Details — $4.98. integrity
Housa-MCPMS, Box 247F, Ozark, AL JE381

SELL books Dy mail. 400-900% profil. Free Sales it
Speadibooks, 23800-T4 Aurors, Badiond, Ohio 44148,

515,000 - $40,000 ON 4 ACRE! Tomomow is now! New
Hydroponics — mnexpensive, racical! Free inhonmaton
Robir's, Box 1657, Brenham, TX 77833

“HOW TO Start A Day Care Business Al Homa" EASY
Steps FAEE Dwtails Write: Master Guides, 624 Church Street,
Royosford, PA 154808

TAKE Catalog Orders. We drop-ship 2500 best-salling spe-
cially products. Lowest beiow wholssale prices. immadiate
delivery. Speciacular home busingss cpporunity. Fres Book,
SMC, 9401 De Solo Ave., Depl. 20-44, Chatsworth, CA
1311488

RECYCLE METALS. MO, MOT BEER CANS! Easy 3458
waaldly| Fres information, Recycier, Box 1657, Brenham, TX
TR

HUGE Profits Wholesating, Cwer 2500 tems. Double Your
Income, E300 Brings Giant Catalpg. Caidwell, 216 Hamon
Hill Courl, Hopikins, SC 20061

BTRIKE it Rich with Mailordar Millionaine Fleveals Sacrets.
Free Dataills. Reynolds, Box 44511P7, Columbus, Ohio
43204

GET Rich while working al homs for more mbormation send
$1.00 to: Reporis, Rt 3, Box 1270, Onaway, M| 437856

HOW Mai Order Milionaires are Made Mail Order axperts
ravenl inside secrats of how o siart from scradch and Wk
Your Way 1o the lop. Send #10 Selff Addressed Stampsd
Erveiope. Lais Joras, 372 Blake Ave, Brookhym, NY 11212

AMATING Profits Paising Earthwonms - Exciting 128 page
Book $5.50. Mourisin. 250238 Besson, Beavercreek, Oregon
BT004

STARTING Business? BUSINESS CARDS—50.99" Sam-
pes, IPS, Box 581, Libertyville, lilnois 50048

BEAUTIFUL BATHTUBS REGLAZING SYSTEM Eam big
ey reglazing bathiubs, sinks, ceramic tie. Cal (313) 538
BEOO. Write: Lingue Caatings, 26620 Grand Rhved, Radiond,
M 48240

HIGH Incormss: Stan Profilable Traved business &l home
withoil experience of capital. 33.00 to: Internabions
Consutants, £311-P Quaens Bivd., Woodside, NY 11377

MULTILEVEL That Works - - - Eam Mongy Eafing - - -
Rizzo, SA10S, Cloudland, Georgia 20708

ALTERNATOR Starter Made Easy Start With-
cul Capial, ADM, Box 33, Buffalo, N.Y. 14207

MULTILEVEL MAILORDER] YOU TOO, Can "MAKE BIG
MOMEY" at Homa. Fres Cassefio Puenals Howhl S5CA,
B0V 70 Aosanus Morth, Pinallas Park, FL X585

MULTILEVEL MARKETING/MAILODRDER. New compiany
ples UNIGUE food products squsl AECORD BREAKING
PROFITS. Free inlormaton, detaled cassets, Rishl, Dept
PMT, 1118 Columbsa, Bristol, TN 37820

SAVE! $1.00 Sends Your Name To Every Busingss Oppor-
umitkas Ad In This lsswe—Phus Mom| Krause, Box 6232, Flnl,
M 2BRO8

51,000 Weekly Home Business Direciony, Bex 2018-FM,
Mow York, New York 10183,

HOW! CASH in or HEALTH and FITHESS BOOM . . . Litta
o na money needed . . . Free miomation . . . Onginal, Box
4BE-FT, Stone Mountain, GA 30066

GET Rich In Mailordes. Free Dedails. Benna's, Dept. PM,
Box 27025, Glandals, CA 91204,

MAKE MONEY WOODWORKING - Easy profits making
unumeal gifts, toys, novelties. Fres details. Wiliams, 32K,
Thus, Glon Cowe, NY 11542

UNEMPLOYED? Do 'What | Did, 'InPrmmHu-mI
Know Work, Specily Woodworking of Mon-Woodworking.
$3.00 Per Sel, 35.00 Both Sets. Codyer's. 4071 M. Pasadena,
Indianapois, M 46226

BUY BELOW WHOLESALE| Sell over 2,500 Fast-Salling
lems Al Ratail Stores, Swap Mests, Mail Doder, Partes. For
Free Information - East-West Distibutcrs, 184-A Pamakani
Place, Maxawao, Hawas B6TE8

LEARN SOLAR HEATING TECHNOLOGY AT HOME . . . .
Free Detaits! Solafech, Box 13282-8, 51, Louls. MO 83157

LEARN JANITORIAL TRADE (bookiet £3.08) [Fres Datails
§.A.5.E) EV Supoly, Box 498, Duvall, Washington 88018

EARN BIG PROFITS n Proven Home Businassas. FREE
DETAILS: McCain Publications, Bow 442, Fendon, WA
REOST

MAILORDER OPPORTUNITY: Reprint 100 Moneymaking
Reports, 1000% Profit! Defalls Free. SASE, Box 21032,
Phoanie, AT 5006

MAKE 3250 A DAY AT HOME Bronzing Baby Shoes.
NESPM, 338 Arport, Sebring, Fla, 33870

(Contimued on nexl page)




BUSINESS OPPORTUNITIES
—— e D R e
MAILORDER WEALTHI prodil-makong kit
FREE details. CHEA, Box 38712, Solon, Ohio 44139

ARAR BUSINESSMENM Hava Money o Buy & Invest. Top
Findens Fass Paad. Int. MiddisEas! Assoc, TH4PMI, 8291
Flaxman, Huntington Baach, CA GaG48

START A Prolitable “Home Based” Business O Your
Choica. “How T Information $1.00. Timbarhill Co., Depl.
174, Box 51, East Awora, NY 14052

mwwmsmem-mﬁlmw
For infp appiication write: Accurate, 2130 Crestmoor,

mwmrEwm.wm&m.m
firrn frains, assasts. Opporiunity, Box 6489°, Laguna Nigued.
CA GRETT

RUBBER Moids for cormant or plaster 1o make animails or
figurine, send 3500 lor calaleg. Florids Mold, Box 3488
Jacicsomlle, Fla. 32206

ﬂl‘l'wmmm Chuickly. Valuabie, Free
Details. Lindbioom, 3636-POM, Petersan, Chicage, S0855

MEW Lusury Car without cost! Wiite: AMCO 8, 1601 Main,
Plairfisid, 1N 48188

S500.00 weekly! wholesaling part Wme.  Midwest
Whokssalers, Box 7, Siren, Wi 54872
MEED crede cands? ¥ Siow Credi? Mo credil? Let

us help, Call Mow? 1-317-838-1712 Ex.C5e

SELL Bocks by Mail Dealership-25¢. Miwesl, Box
A4R2-PM, Shawano, Wis. 54168

TAKE PICTURES FOR Bi1 PROFITS! PHOTOPROFITS,
B07 PRocanoke. Browmwood, TH. 768071. (Stamp Apprec
ahad]).

SELL SENSATIONAL LOW-COST BURGLAR ALARM.

L#fh‘dmulr Excepliona! Margin, Samples kr tnal,
Morthwes! Electic-PM7, Box 1046, Machell, 5. Daic. 57301,

FANTASTIC Mai-Onder Opportunity Plus Sin MONEY
MAKING Formulas. Send 32.00 To: AJM Enterprises, B.O.,
30 Morth Edgely Ave., Scarborough, Om., MK 1TT

SCHOOL TEACHERS . .. ETC . . . Develope A Supar
Profitable, Mult-Level Business O Yow Own.
GREENWOOD, P.O. Box 7891, Murray, Litah 84107

START YOUR OWN WINDSHIELD AND GLASS REPAIR
BUSINESS Kits Availsbie For As Low As $845.00, Great
Enimings Potortial, Contact: Larry, CGA inc., 263 W. 3AD
Placa, Sute 2, Meaa, Arirona B5201. (B02) 263-0005

SELL GIFTS! . ., 100% PROFITL . . . Charie Pollard, 27
Sncrwhil, Agincour, Datario M1S 3T4.

LIMITED OFFER. 300% PROFIT POSEIBLE. SELL HI
TECH "84 DLYMPIC GAME WATCHES, 21 Events. WRITE:
Harris kmpons, 1207 W. 8TH St., Junction City, KS 85441

“FREE™ . . . 100 Monay Making Riopors . . . Mailco, 5632
Montpalier, Bartietl, Tennesses 38134

HOW To Start And Dperale Your Own Profilable B

LEARH MIRROR RESILVERING Free Inhormabon. Wrie:
Elmon, Bax 71, Folerol, PA 19032

50000 WEEKLY Recycling Discarded Tires.
Stamp). LeValleys, Fountain, FL. I2438

[Faush

MAIL ORDER RICHES! Start Your Profitaie Home Busi-
ness. Experence and Capisl Unnecessary. Froe Delads.
Jerico, AL 2, Shawnee Road, Bax 1615, Watahachie, Texas
75165

AMATIMNG! Proinable Home Business—Frea delmds. Bk
Erierprsas, 4T04P5 Amberwood C1.. Carisbad, Caifomnia
F2008

HIGH PROFITS WITH CUSTOM T-SHIRTS AND CAPS.
Ingxpansive, professional hast transfer machines. AR Sugp-
plins. PRESE MAGIC, P.O, Box 22809 (GC), Tempa, FI
33623

HOME Operatad Business—Fres  Datails,  Amencan
Emorprsas. 2236 Buckingham Ct., Burkngion, NC 27215

GET AHEAD! Work swanings in yous own prolitable busi-
ness Free Detgis!! Treasury Emterprises, Dopl, 154, Box 145
Minot, ND 58702

OUT OF WORKT HEED MONEY? 51.00 bockkel shows
¥Ou hos 1o star your own Dusiness 1 h classdssd aivar-
tmang. Popular Mechanics, Dept. HC, 224 W. 57th 5t Mew
Yook, NY 10018,

MONEYMANKING OPPORTUNITIES

A GOLD MINE In Garage Sales. . . Datails $2.85. Gold
Mine, Bex 5152, Molywood, Fla, 33083

EASY madordar income or saling gl ilems in fea marksis.
garage sales. Gordon, 11254 Keamy 5t.. San Francisco, CA
94133

SPARE ten forlune in Viryl Fspair, Huge demand croates
excephgnal profits, We supply everything. Cetails free. VIP,
2062 Monirose, Chicago, 60618,

REW Luwury Car Withou! Cost! Wrie: AMCO 8E, 1601
Main, Plainfuld, IN $5168

GET RICH1! Secret law smashes debts — brings Cash,
Cracélt FREE repont®! Wealhii-WEM-T. Billings, MY 12510

MONEY MAKING SECRET, guarardeed resuls, datails,
375 Gould, Suite 802, Rena, Navada BHS02

HOW T MAKE MOMEY THROWGH CLASSIFIED AD-
VERTISING. Booklet shows you how to star your own bus-
ness with Classdied Advertising. OMLY $1.00 FOR BOOK-
LET - ($2.00 coupon refundable with lirsl onder). 5.5,
GROMNOWICT, POPULAR MECHANICS, DEFT. PMC1, 224
WEST 57TH 5T., NEW YORK, NY 10015

RABBITS-CHINCHILLAS-FUR BEARING
ANIMALS

AMAZING Prohits] 510,000 Yearty Rasing Fabbits ke Wool
and Braading. Details—$2.00. Amencan Angora, Malta 12,
Montana 56538

RAISE RABBITS SUCCESSFULLY 62 Page Bookiat Talls
How. $1.00. Amarcan Rabbf Assn., H1, P.O. Box 436,
Bloomnicn, Minoss 81701

$500-51000 Month Plan raising rabbas for us. Fres detsits,
Whita's Rabbitry, Bios S0BPM, Pakn Harbor, FL 33563-0908

EARTHWORMS, LIVE BAIT

FREE Literatwe. Raise Fistworms. Crickets. Redworms—
1000-58.556, 5000-542.50. Bogk on How and Where o Sell
with Cngar. Caner Fishworms, Plaing, GA. 31780,

FANTASTIC samings maling from home!! OMer. Ruah
Slamped Addressed Envelope. impenal, P-8 X17410, Fort
Leudardaia, FL 33318

MOMNEY tom discarded tres! Details, Brownie. Ban 53,
Fishers, Indiana 46038,

MAKE PVC PIPE FURNITURE. $30,000 year, spare lime!
Essy. Free Inlormation. Owen, 771PF, Batte Ground.
Washngion G864

BUMPER STICKER PRINTIMG DEVICE, Cheap, Semple.
Portable. Free delals, Bumper, POB 22791(GG), Tampa, FL
33822

PRAOFITABLE GOLD FOIL PRINTER. Parsonaize Busi-
ness Cands.
24086(5G), Tampa, FL 33623

STOP “RENTING'" Maikng hists® “BUY™ mailing lisls from
urpubhcizad nt sourcas bor @ low $1.50 per thou-
sand. “RENT 1o others for $15, $20. Send stamped, sell
addreshid business svelops: 2821.0 45 51 So., Guspord, FL
3aTar

MAKE Rubber Stamps. Highly Proftable Business. Fres
Dwlails. S2amper, POB 22808GG), Tampa, FL 33622,

Al Home. Write: Les Ememprises, Bax 800E2ZPMT,
Indianapols, 1N 46240

YOUR Compéete Guide To A Fortune By Mad! Send §2.
Research, P.O. Box 145, Nabo, N.C. 28781

WORLD'S BARGAMNS: Below Wholesaia, Closeouts. Tai-

wan, Japan. American, 33 others. Hossery Ge. samngs 10e.

-ﬂ‘ahni'l 75 FREE CATALOGS—Sampdas. Freo Informa-
ticn; World, Box 1260-T20, Freedom, CA B5018

GET RICH w=ing OTHER PEOPLE'S MOMEY!! Linique—
amazing business!? Detads FREEN Finance ConsuRarts,
§8-7, Billings, WY 12510

GET RICH1! Sacrel Law smashes debls—bnngs cash and
credit!] Dotils FREE! WealhKil-WB-7, Bilfings, NY 12510

PLAMD Tuning laamed quickly a1 homa' Free infonmanon.
Empire School, Box 1014, Jupder, FL 33488

CONCRETE BLOCKS Make by hand kv busmess or own
project. Litthe investment, only basic skilis needed. §5.85. D.
Norman, PO Box 16144, Clayton, MO, 83105

AGGRESSIVET AMBITIOUS?T Mechancally nchned?
$560.00 Daily! Clean, Easy Work, Limited Areas Avallabie,
FREE INFO: ASMIS, 1258 Roule 315, Sute 135,
Wilkes-Bae, PA. 18702

CLIP newepaper items — 52 - $25 EACH! FREE Fesport!
Clppings-KB-7, Bullings, NY 12510

SOLAR Healing warned quickly at home! Fres inlormation.
Empire School, Box 10145, Jupiter, FL 33458

YOUR Dweam: Succassiul Home Busmesses with alond-

abia irvestmant. Frea detals: Drafting Board. Box 1863-A.
Costa Mesa, CA 92628

GET RICH! Eam &l home. Free nformation. Timghey
Entamprisas, 3354F Village Woods, Atwater, CA 85301

MONEYMAKING Sparg-Timwr Home Busingssas. Free
raport and Information catalng. Linion Préss, P.O. Box 674,
Union, Michigmn 46130

MOMEY from fascinating hobby! New book reveals how.
Oy 3400 Satskacton Guieranieed, Heriage, 1772PM7
Hammaond, Stoughion, Wissonsin SI586.

EXCITING £10-525 HOURLY income, Unususl oppartundy
meaking, aseambling products at home, emdl, Drawer 4285,
Richardson, TX 75080

LAWN MAINTEMANCE . . . How 10 make your GREEM
THUME make BIG £555 for you! . . FANTASTIC SPARE
TIME BUSIMESS , . . Froa information. Oinginal, Box 483-PET,
Stone Mountsn, GA 0088

pencila, Mabches. Fres Details. Gold, POB:

OF INTEREST TO ALL

GOLFERS! How to make puting easy! Adjustments lor you
mmm. 5285 C. Barrpws, Box B25, Canton, Ohao
1

FREE Fromational Albwms, Concert Tickels. Stereos, eic.
Informatian: Barry Publications, 477 82nd Streel, Brookiyn,
NY 112080

VACUUM Cleaners “Discount Proes Mew” Rambow
£380.95, Wiy, Filter Oueen, Compact, Details: ABC Vacuum
Wasehouse, 7021 Burmet - PM, Austin, Texas TATST

FREE Monay Sawvng Money Making Self improvement
Book Calalog, EARMONMITE, P.C. Box 1648, Bodeview. IL.
BI455

DISHEY artst shows you how o draw. First sasy lesson
FREE! Gal yours loday! AVIES-PMT, 1014 Maorth Wright,
Saris Ana. CA 82701

AMATING ROTARY SHAVER. Run Wahoul Electnicity,
Batierwes, Smooih Shave Arnywhers, Aryime, Unague Word,
20 Wes: 485 Allgworth Court, Downers Growee, llinois
BlS1E

QWM A Piace Of Ingean Land "1 1" Parcels For Sala You
Will Racesve A Cerilicale OF Desd. Becoma A Lilslime Hon-
crary Memigar Of indian Tribe. Send $2 00. Drowning Crees-1
RAeservation, A#2, Box 108, Maxton, N.C. 28364

FREE MEMBERSHIP. Mew Marketng Group Farming.
Malionwide. Alows Buyng Groceries From Producers.
Dwlaits, Cassone, $2.00 posiage. Marksting, POS 3042 Terre
Haute IN 4TE02,

SAVE - MAKE your own cosmetic Iotion. Have super soit
skin. For formuda $4.00 and SASE 10: Lee, 2307 Hathway Cr.,
Wichda, Kansas 67226,

FREE! Pardoned Murderer's Story! Phoio! (SASE), Boa
1207PM, Sotana, CA S20TE

MNEED EXTRA SPEMDING MONEY for details send 5200
W D. & G Publishing Co.. Bax 567, Dept. Pm-1 Bath, NY
14810

MEW PRIVACY CATALOG—FREE. Hide mssels, 1
nancas. Cragls new oentity. Avoid surssillance. Eden Press,
Box B410PC, Fourtain Valley, CA §2778

MONEY ascrets, save hundrsds! £3.00. 4254 Mandand,
San Diego, CA 82103

SELL WaterEnergy Saving Producis. Emergy, Box 147,
JeMarson, MD 21755

$10,000.00 CASH! 21 Days, Details SASA. Box 3EIRS,
Hillaboro, DR 87123

ELIMIMATE LONG DISTANCE CHARGES Incemanon On
This System |5 Yours Far $10.95 {incudes Postage And Han-
diing}, Dngital Dynamecs, P.O. Box # 38038, Colorada Springs,
Colorago BI937-8036

CASINDG GAMBLING. Win 3Thousards Conlidential infor-
maticn Free. 3 Robars. Staten lsland, 10306

MEED MONEY FAST? How 1o ged up 1o $750 newt wek-
end. Rush §3.50, Desbny Desgn Systems, Depl.-4, 4505
Wesl 51, Rie. 571, West Milion, OH 45383

LOANS How and where to ged personal loans for any pur-
pose. Sand 3200 To: Eackér Research, Box 270248, Dallas,
TX 75227

OUR GOAL $1,111,000.00 A PIECE. THE MOST COM-
PLETE MOMEY-MAKING PROGRAM EVER! 100% Free
Indormation. Riches, 1 Fairway Dr., Yardigy, PR 19067

RECONDITION USED BICYCLES. Fantastc Profits! De-
tails] FREE! Robnson, PO, Box 1810, Bhort Mills, N
ik

BORROW by Man! 5500-525,000 Fast! Easy’ Conlidertial!
For inlo mpphcaton wrie: Accurate, 2120 Cresimaor,
Maskille, TH 37215

GOVERNMENT SURPLUS

IS It True You Can Buy Jeeps For $44 Through the LS
Govarnment? Get The Facts Today! Call (312) 742-1142 Ext.
7133,

“GOVERNMENT SURPLUS" JEEPS $30.001 5000000
mems! Complete Information Your Area. 1684 OFFICIAL
DIRECTORY, 52.00 (Guaranised). SURFLLUIS, (AT3E). $620
Wisconsin Modbwes], WASHINGTON, D.C. 200186,

{Continued on next page)
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GOVERNMENT SURPLUS
from

COMPLETE RecaivingForwarding Services. Brookwaod
House, 614 Laksmonl, Dalion, Georgia 30720

G.1. Surpius, Hunting, and Camping Equipment. HF‘lger
Catalog $2.00. Red Bank Army Navy, 12-M Monmouth Street
Flesd Bank, MJ 07701

BANKRUPTCY

UNLISTED ADDRESS. Discrest and configential. Famad
§$100 Single. Mail Forwarding Service, BOB0 5. Main,
Houston, Texas 77025

Box 18030PM, Oriando, FL 2860

FACING BANMRUPTCY - DO IT YOURSELF, Sawve
B500.00 or Mong in Lawyers Fees. Sand $2.00 io; Box 18281,
Housion, Texas THO23

LOANS BY MAIL

LOANS By Mail Guaranteed! Bomow Ary Amownt! Free
Detmits, Application Fushed! Credibmasters, Box S07-PM,
Floral Park, Mew York 11002

BVva% Loan Geand 51,000 to 55,000. Mobody Refused. P.O.
Box 420. Brookhamn, Megs, 39601

SLOANSS DN SIGNATURE TO - S$100.0000 Any purpass.
Wite: Efite. Box 206-P, East Rockaway, Mew York 11518,

nfely! Free Reportl Success Research, Bom 19TX-AT,
Indeanapodis, Indiana 452189,

MOMEY Protsems? Free Book describes Loans, Cash,
Govemmant Grants. Other benefits, avastable to indriduais.
Winte: Associnbas, Box G8-Ad, Brookkyn, Mew York 11235

BORROW SM).000 withoud inlerest! Fres detailal
Infohouse-PA, B08 Post, San Francisco, CA 54108,

BORROW 5300-535,000- No Cosigners- Confidendial-
Immedabe Aesponse- Free Details. Marco, Box 814584M,
Dallag, Texas TEIA1-4584

BARCLAYSAMERICANLOANS BY MAN. Cornenisnt,
Confdential. Mo Collateral. P.O. Box 5425, Alexarwdria, LA
T1307. To#l Frea BO0-551-6572. Mot Available in AL, AR, CA,
DG, FL, 1A, IN, K5, ME. MD, MA, M1, NM, OH, OK, OR, 5C,
S0, T, WA, Wi

CREDIT REPORTS .. . YOURS .. NOW AVAILABLE BY
ML 1M JUST A FEW DAYS. ¥ouwr Privats Fie From A
cas Larges! Consumer Credit Company. Send $22.50 for
Each Persona Repor io: North American Creddl Bureau, 194
Morth Gireet, Salem. Mass. 01970, include: Full Nama,
Addrass, Zip, Bithdate, S5#, Signatur.

BORROW By Ma#! Frea Detais! MBG-PM7ES, Box 2298,
Sandusky, OH. 44870

REMAILE §1.00 Monihly Serice $10.00. Gerald's, Box
167, Beeil, Call, 80201

RELIABLE Romails, our fth Year. Cenfral, 430 Laxesds,
Morth East, MD 21804

GERMANY: Remails 52 00, mcluses postage. Confdantial
Foreaniing, Recelving. TWG, Postiach 1145, 6460
Galnhausen, DBA.

PROFESSIOMAL Adoress - Use Dur Addrass. hail Recesy-
ingForwarding. Send SASE for Info To: The in Basket, &
Morth Main, West Hartford, Connecticud 08107

START YOUR OWN REMAILING sorvice. Kassouf, 11832
Las Luces, Santa Ana, CA G2705

HATO MAIL FORWARDING Depandabie servica national-
ly and imematicnaly for 27 years. Writa: MATO, Box 1418,
Sarmsota, Fla. 33578,

SECRET & Sabe lorearding, remails
m&m‘l‘mmm

REMAILING 20¢ Forsarding $18.00 yearly, "Economail”,
Boa 541, Ephrata, Washingion 8823

. Expriss, 5212

CIGARETTES - Roll Your Own Casioen Tobaceos, Papers,
Fiiters, Rolling Machenes, Accessones. Free Calalog And
Sarple, Green River Tobacco, P.M., Box 1313, Oweansbons,
Eenfucky 42302

BRIAR PIPE Maka or repai your own, of arthcia
shows you ad the delalls, Send lor Plan X-478-G + 32,00
POPULAR MECHAMNICS, Box 1014, Aadio City Sta., New
Yark, N.¥. 10101

SCIEMCE & CHEMISTRY
LABORATORY Chermicals, Glasswans—Apparatus, Cate-
logue $1.00. Deluxe Scientdic, 234 5. 13 Street, Manfowot,
Wisconsin 542230

ANY FORMULA $10.00. Catalog $1.00. J, Beifort, Box 568,
Chicago, 60680

LOW Cost Mo Fhad Taste Formula To Light Charccals
$3.00. Ostant, 121 50, Hite, Loulsville, KY 40208

MONEYMAKING CHEMICAL PRODUCT FORMULAS -
CHOOSE FAOM THOUSANDS! CATALOG 3500 (RE-
FUNDABLE): GWAJ, Box 152, Brockfisld, Wistonsin 53005 -
83

TRAVEL AND RESORTS

FREIGHTER cruises, firsi class - less than $100 dady!
Travitips Asscciation, Box 188MNB, Flushing, NY 11358,

MISCELLANECUS

ORMAMENTAL Iron Dasigns. Book of 1600 beautitul prac-
tical cesigns lor rallings, coiumns, eic. Free Literahure,
Cunningham, Box 20005, Sakt Lake Cey, Lah B4120-0005 —
= (3881 South 3200 Wesl)

INFORMATION On anything. Ferguson Fesaarch
Specialists, B)-15 Woodside, Woodside, New York 11377,

HEALTH, VITAMINS

OME Fraa World Newslotier, Four Issues §1, Buox 140247,
Dafas, 75214

MEN. Dale aasdy and successhully. Simple guidebook
anplains Foolproaf mathod. Highty efficient. Ten day guaranty.
Special price 35.00 only. Victoriaco, P. 0. Box 15758V,

WANTED MISCELLANEOUS

GOLD, Siver, Platinum, Mercury, Tantalum. Sampies eval-
uated fres. Ore assaying sarvice. Call Wholasale Tarminal toll
fres: 1-800-832-1010.

BORROW FROM HOME! Any amount, any worthwhile pur-

MWEED credit cards? 7 Slow Credit? Mo credit? Led
us hadp. Call Now! 1.31 78361712 Ex.C5

BOAROW $100-5100.000! Instant Replay! No Co-signems!

Aush Siamped Envelopasl Financisl, Box  S4B7|F),
Richardscn, TX 75080

DIVORCE
WHENHING Irrfarrration $1.00. MEN'S RIGHTS

ASSOCIATION, 17854 [Lyons), Forest Lake, MN 55025
PERSONAL

SCRAP SILVER CONTACTS, FORKLIFT CONTACTS,
Siver Solder, Sigriing, Gokd Plated. Pobort Leszcreh, 652
Myrtie 5t., Elizabath, MJ 07202

USED Corcrete Mokis. Sand Prce List: Maggio,
11102 West 1815t, Lowsd, IN 45358

LIVE LONGER- report $3.00. Tanda Enterprises - PM10T,

Bodytwilding. 24-page catalog §1, refundabla. New Dawyn,
Bax 1060, M. Clamans, M| 480461088

FOR THE HOME

BUYHNG Tungsten Cartede, Tungsten, Molybdenum, Silver
Soldor, Siver Contacts, Gold. Platinumn. B00-321-8914 Ohio
216-531-8333 collect.

FOR SALE MISCELLANEOUS

BUTCHER BLOCK MITCHEN TABLE. Bufd this old-lime
chopping block for yowr homa. Photooopy of plans svaiabie
Send lor Plan X-674-A + 51.25 10: POPULAR
Box 1074, Radio City Siation, Maw York, NY 10101

SILVER FORK-TRUCK CONTACTS AND SILVER Soider
CHEAP. Rober! Leazczak, G52 Myrte St, Elzabeth, MJ
o7

FACTORY DIRECT GATE OPENERS., CONTROLS.
SEPACO, 625 N.W. 41 51, Seatle, Washingion BE107

WORK CLOTHING

CLEAN Recondtionsd Rental Unilorms, 4 Pants
Shirts $11.86 Post Paid. Send Sires with Check or
Oeder To: Anfioch Wholesale, P.0. Box 581, Artioch, TH
I3

P

DRINKING WATER PURIFIERS

ASIAN, Eurppein Triendship! Free details: imber-Facific,
Box 04PM, Brmingham, Michigan 48012.

MAKE Frionds worldwide through inlemational cormsepon-
dence, Details free) Hermes-Verlag, Box 110860/FM, Bedin
1. W. Ganmany

MORMOMISM'S TRAGIC TRUTH, Slamp Apprecisted
ASTRA, Box 577, Greenwood, Taxas TE246

BIBLE Chumstons answorsd. Stamped envelope Bylon,
1T16T Bantiar, Dedreal, Michigan 48219

HUGE SAVINGS Eliminate Daaler . Fres Trial
Bafieras Wholesale, Torms Amangad. Cad Toll Frea 1-800-
23-1212 O Write: Lioyds-PMC, Rocklord, BL 81110

GLANT SAVINGS All Types. in-The-Ear Specialista. Month
Trigh. Terms. RAiteway, Bow 59451PW, Chicago. Ilinocis
BO6SH

SAVE Hall Buying Aids by Mal. &l Major Brands Availabie.
REA Compary, Box 384, Brdpeport, Ohlo 43812

FHEHMWGATAI.M = Sawe 1 by mail! Write:

COLLEGE DEGREES, High School Dipsomas. Authantic
lcoking Movelty. Frea . Mational Cedificate, Depl.
PRGN, 210 Sth Avenue, le‘l"nﬁ 10010, (212) TES-GB03.
Ext. 100,

YOUR HOROSCOPE Can Help You Find Success. Send
Birthdate, Bidfime, Birthplace & $3.00. Guaranteed.
Astroview, Boa 244-PRT, Wakeheld, Mass. 01880

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
EXISTING Job Exporience, Education, Achievernenl Fast,
Inanpensece. Caill (B14-883-1791). Or Wiite: Box 13151-T7,
Columbus, OH 43213

REMAILING SERVICE

369 East 900 South, Salt Lake Cily, UT. B4111
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rs', 9530-PM-T, Langdan, Sepubveda, Califomia
@1343, NOT soid in Califomia,

TREMEMDOUS SAVINGS On Brand Mames. LeBarron
Compary, ARTC, Sarsicga Springs, NY 12866

TORACCO

PIPE SMOKERS SAVE 40% OFF RETAIL. Connoaseurs
spacial biand ppe obacco. Requlsr price §7.05 b, Limited
tima only 54,99 Ib. plus $2.00 shipping handling. Joharra Lid.,
P.O. Box 403, Faasterele, PA. 10047, Pa mea. add 6% sales
A,

O7514-26:89,

RECIPES, COOKING, ETC.

HOW TO MAKE PIIZA. 33.00. Richel, Box 13002 P,
Owmana, Mebraska 68118

A WEE BIT OF IRELAND. . ... Kathavine's Original lrish
Soda Braad. . . . . $1.00 & 5.AS.E. MDR Associates, BE1S
Calvin Ave, Morhridge, California 91324

BOASCH Musssaan, 3200 Babushka 158291 Sireed,
Morthbattiedond, Seskaichewsn, Canada 594 0A1

EDNA'S delicious old fashioned Swedsh Desserts $3.50,
G.P.O. Baox 1083, Staten ksland, N.Y. 10914

CIGAR SMOKERS WHY PAY RETAILY? inpored and
100%% all iobacos cigars al WHOLESALE PRICES. Free price
st Johara Lid, F.O. Box 403, Feasterville, PR, 19047

PPESMOKERS! Dwscover Graa! Smoking Pleasure Dis-
tincely Flavored Mo Site Tobacoo Aged Ta Peak Of Pertaction
Fros Samplal O 5 1'% oz Packets 3400 House of
Tobactos, Palmer Mall, Exsicn, PA 18042

SCAUMPTIOUS Chooolate FRecipes, GASE, §2.25
Sunshine, Bax 172, Moone. South Carciina 28366-01 T2

BCRUMPTIOUS BROWMIES Fast, sasy. outstanding rec-
pa 51.00. Tomrie Josasl, Box 528, Bevarly Hills, Californa
20213

[Continued on naxt page)
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DEADLINE FOR ADS: Copy and Payment must be in by the Sth day of the 2nd preceding month for the issue in

which this ad s to appear. Ses Head of Classifisd Section.

HOW TO COUNT WORDS: Name and address must be included in counting the number of Words in your ad. Each
initial or number used counts as 1 word: J.J. Smith, 224 West 57th Streat, New York, New York 10019 9 WORDS,
Zip codes are nol counted. Phone #: 2 Words. Symbols used as keys are charged for. City or State count as 1 word
sach: New Brunswick, New Jarsey: 2 words. Abbrevialions such as C.00., F.OB, APM, USA, PO, 5«7,
16mm are counted as 1 word, (P.O.Box 382 counted as 3 words) Webster's International Unabridged Dictionary
will be used as our authority for spelling, compound words, Hyphenations, abbreviations, elc. Pleasa make checks

payable 1o POPULAR MECHANICS.

224 West 5Tth Street, New York, N.Y. 10019
Classified Advertising Dept. (212) 262-4825

Order
Form

Only $57.00 for 10 word minimum

$5.70 each additional word

BOLD FACE CAPS add
$1 per word

(First Ward: No Charge For Bold Face)

Femittance of § is enclosed o cover insertions(s) in the issue(s). Classification
l ] | | ] H

Mo Charge for CAPE | 2 | 2 ] IE] 3 7
] L | l ] |

[] E | 10-357.00 | 11-s8270 | 1238800 | 13-$74.10 | 14-$79.80
[ | ] | | |

15-385.50 | 1638120 | 17-586.50 | 18810266 | 1510830 | #0-5110.00 | 21511870
I | | i |

22-5135.40 | 2%i3ii0 | 24313880 | 25814250 | =520 | z7-s153.90 | z8-5158.60
i | | | |

28-5165.30 | 30-5171.00 | #1-s176.70 | azs182.40 | 33518810 | 34-5183.80 | a5-s5198.50
| i i

36-5205 20 | arsa0.90 | 38-3216.60 | 38332230 | 40322000 | at-s23070 | 4252340
| l | |

43-5245.10 |~ 44-5250.80 | 45525850 | s6-g262.20 | 7526750 T ds-savas0 | 49527930
| | | | |

50-5285.00 | 51-5290.70 | s2-5296.50 | 53530210 | 54330780 | s5-$313.50 | s6-g319.20

YOUR NAME PHONE

(PLEASE PRINT)

FIRM (NMAME IN AD)

YOUR ADDRESS

CITY STATE IIp

DATE: YOUR SIGNATURE

(PLEASE PRINT OR TYPE COPY & FOR ADDNTIONAL WORDS ATTACH SEPARATE SHEET)

RECIPES, COOKING, ETC.
{Continusd from preceding pags)

FREE - 5 Borus Recipas - order Mama Mirsbalio's authen-
fic Rakan recipes, $2.00. SASE. ETTS, PM, P.O. Box 1010,
Bioomfisid, M.J, 07003

BREAKFAST Racipes with Southwestenn Flavor $2.00
4WEB., Box 4156MI1, Caspesr, WY B2604

DELICIOUS Spaghetti Sauce 52.00 SASE. Aacipe. 4338
Hastiord, S Louis, MO 63118

107 NUTRITUIOUS AND APPEALING WAYS TO PRE-
PARE HAMBURGER send $2.00 plus two 20 stamps to
keas Unhmiled, PO Bax 15314, Ft Wayra. indiana, 456685

AS AMERICAN AS APPLE PIE! 8 Mouth-Wabaring Appés
Pie Racpet Your Family Will Love! $3.00. Gaill Ross. Box K,
Pitteburgh, Penna. 15273

PRESERVING AT IT"5 BEST, Delicious Jams, Jelies, Pre-
Serves, oic. SEND 5200 plus two 20¢ stamps to: ldeas
Unlimaed, PO Box 15314, Ft Wayne, indiana, 456885

TEM WAYS TO MAKE ICE CREAM-Send 53.50, Charles,
1820 HE 68, PM7-84, Osdahoma City, 08 73111

VEGETARIAM Favorfles—20 Winners 5400 B. Lewis,
Box 2058F. Darien, |linots 60559,

HICKORY Smoke Cooking with your Barbecus, & lbs. Huck-
ory Chunks. Instructions, Recpes Send 54.85. Hickory
Procucts, 4146 Boach Rd, Medina, Ohio 44258

“HOT-DISHES" FROW THE NORTH COUNTRY 5 Money-
Saving Casssrcles 32.00. DLK, Box T26-PM, Alexandra,
Minnescia 56308

CHOCOLATE Lovers: Bes! Chocolate Pies! 52 SASE. JwW
Pharr, 204 Gresgory SL, Union, 5.C. 26379

mmmmmnmuum Kaby-did, 423
Kay Bivd,, Richmcnd, TA 94805

APPLE MAGIC - 64 page cockbook - $2.85 + T5& handing
« PJC Enterprises, Box 186, Albion, Mich, 49234,
Guarareed.

MMETER'S DELITE 25 Dalicious Calorie Couned Chicken
Recipes Send 53.00. GAYLE, Bax 033, Forlana, CA 92535

70 SUPER SUMMER RECIFES Easy dossorts and main
dishes. Homemade cake and pastry mix. $3.00 to: Mimosa,
Box 4084, Marietta, Ga. 30061

SUPER HOT FUDGE SAUCE Rich and Defcious Sand
8§2.00 and SASE. Elegan & Essy Recpas #47P, Box 1384,
Dver, Delavware 15803

MAKE GREAT TASTING BARBEQUE SALUCE. Sand
5200 lor Recipe and Tips. BBO. Box 311-B, Peoda, WL
61651

H Treaswed Cake Recipes §3.00. Anzzi, Box 3218,
Paabody, MA 01860

ZUCCHINL. 60 easy recipes your lamily will lowal You can
make caMes. CASMGMCAEE, breads, pickles Bnd the besl jams.
5355, Mary's Kiichen, Box 1010P, Procios, MN 55810

WINEMAKING, BEERMAKING, ETC.

BLACKBERRY Ligueur recipe, gold boltle label $4.00.
Ligueur, HCR 282, Payson, AZ 85541

WINEMAKING-BEERMAKING-GASOHOL. Frea Supply
Catalog. Yeas! Equipmoent Continenial, Box 1BEPM,
Cassafberry, FL 32707

MEAD, Dalicious Natwral Hongy-Appis Wine Recipe. 52 50
Country Crahs. Box X35, Milford Cender, Ohio 43045

HOMEBREWERS WINEMAKERS FREE Catalogus,
Winemakers Comar, 1535 Windsor Sireet, Comwall, Ormana
KEH 3N

101 COCKTAILS Treat Yoursell And Guests o Greal
Mixed Drinks From Barenders Recipes Send 5300 W
Barclay, Box 1340, Chelenham, PA 19012

BEERMAKING-WINEMAKING Wa're #1. Froe

Wineyard & Brew, P.O. Box 401-B, Saull Ste. l.hn-.ldl
44TRI

WINE'BEER WMAKING Catalog: B Emerprises, 1845

South 15th, Springfisid, linsis 62703

BEER LOVERS—Brow your own. Delicious! Inexpensive!
Free¢ Catalog. Besr Gear, Box 250834, Lansing, Michigan
4309

BEERMAKERE OMLY! Frea Catadog™Newalater
Wilkams's, Box 481M, Oakland, California B4604

BURGLAR ALARMS & HOME
PROTECTION

WINEMAKERS-BEERMAKERS— Free Catlalog—Fast

Service— Large Solection: Kraus, Box T850-L, Independenca,
Mrasouh E4053,

FREE EMCYCLOPEDIA , Beermaking Sup-

| Wnamaking,
plies, Equpment, Ingredeeris. Vynox, P.O. Box PM15498,
Rochester, MY 14815

FAEE BEERMAKING BOOK Plus Calalog. Fines! Equip-
mend, | . Fully Guaramead. 5P, Box T84-M. Chapal
Hill, NG 27514

FREE BEEAMAKING CATALOG. Cuakty, Selection. Low-
el phces amywhens HOMEBREW, Bax 158M, Haslefl,
Michigan 48840

WINEMAKERS-Boarmakers: Froe Mustraled catalog of
supplies. Sermplex, Box 1227T6R, Minneapolis, Minnesota
S5412-0276

WINEMAKERS-BEERMAKERS Frash Stocks, Fasi Ser-
wce, Free Catgiog. O'Bren's, Box 2840, Wayna, IL 60184

MONEY STRETCHER! 350 NEW dolcious dossarts from

your ganden vegetables and fruits. 144 page. illustrated book
36856 Homeacops, Box G0TPMD, Richiald, Liah BATD1

BEERMAKING - WINEMAKING Low Prices. FREE Cala-
Iog.  Alemalive  Beverage, 1-800-334-00758 NG

EMERGENCY ALARM and Lite. Pocket size, poll acfvator
hear blaring alarm demanding atterhon. Alarm can be carried
In pockel, pume or simply afsch o nside door. Groat o
Campers RV's, Garage, Moless eic. $7.05 Walace & Co.,
15323 Porar, Mt. Clomens, M1 48044

SAVE 50%! Install your own alarm., Free Detats. Baxer
Publisheng, 0348 Monogram, Sepulveda, Caslornia 51343

ULTIMATE PROTECTION—"Bronk In, Maxe My Day"
11 =14 durable sign with intimidating pholo. 53,98, 2 lor §6,
BAD, Dept P, Box 13230, Las Vegas, NV 88112, Free
Calalogue.

BURGLARS BEWARE! Complsta Easy Mathoss To Slop
Aonbar Ing., Bax 2116, Cubver City, CA B0231. Satsiaction
Ganaraniesd.

ALARM WARMING DECALSE 2 BY 34 salf-achasive vinal,
(#)tace, (Bipack stck hor S4.00, Meritt Em, Depl. E519
Harding 51.. Maplewood N.). 07040

FIMEST Egupment! Save!l Free Catalog! AAS, 1868
Cxmoor Foad, Bemingham, AL 35209
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PRICES GOOD THRU AUGUST 1, 1984

HEAVY DUTY LOG SPLITTER PARTS
LOG SPLITTER SALE 11 gal 2 Stage pump

Use with 5 Hp Molor = 1011 s5T708
13 gal 2 stage pump
Use wih & Hp Molod #1003 5127
16 gal 2 Stage pump
use with 8 Hp or Larger Motar #1005 157
22 gol pump
A vl 10 Mo or Larger Solor #1017 247
Standard Control Valve
Buall i Pl Vahe #2010 $43.75
Dwteni Valve,
Pressume Sencdave deter
“Youl fon | have o Hold Handie

8 Ton Electric Splitter
113 HP vertical etectric motor with direct mount 1 6 GPM 1-slage gear
pump 3 gal hydraulic reseryoir, in-lank suchon sirainer, heavy duly
beam & shide wilh grease zirks. 3'%"X 18"X 1" rod - Tie rod cylinder.
Has B X 1 75 semi-pneumalic tires and pin hitch with handle for easy

: ; on refyrn siroke # 2020 ;
poriability {Will Ship 48 States $35] ltem#& 1110 8525 8 High £58.50
i 3060 L
122 Ton Homeowner Special RS $23.00
Heavy Duly Shde. 5 HP engine 0 20 mal e #4000 £12.05
combined with 11 GPM 2 'RLDQE w24 x 1% Cybindar
pump Auto delen! valve. B - iems B08324 (Tie rod (ype) §92
wipdge 7 Gabon Tank wih Filber & 4% 24 52 Cylinder
MWICJHQU UPS| so02d424 £115
Siraner, Large Pneumahc Low of Gx3x? T
x e Rod
Figh Speed wheets 1°s Hilch St 100 s #9524 222

Ly 5.;1-4_-11 #1128 S?i'g
High Speed #1125  $749

Wl Shup 48 Stases for 560

15% Ton
Hsgh ana low pralile cnly $869
Will shep 48 slales S80
242 Ton Blockbuster
Low Pralie teme 1142 oniy $1399
Higgh Prahils itama 1140 snky BT 5509
Wil Shp 48 states 5100

Attt froagng aal bimee of

5. Trailer Parts

Wie P 10 e GRSl SFICE O IFgder [l W0migae ©F Dol pOus 0w 31 SS00unT phies
mchillerg) Huis lengers . ahesds ard wes. Aslps Brghes Foiches, Winches eic

el S el B b 4 Fos Hube & $nmu|;sw e $37.50/5at

ey @ 1750 Tradni wphngs PR Ay

% — 5 Hals sats availabie) .

Porta-Mig Wire Feed Welder (by Century) 6. Wheel & Tire Sets
Improve productivity and profils during planting, fertiiizirg and Itams Descrsphion Whest & Tirg Tira Oinly
harvestin t hs onl 1 by aatigh g ppins vl 222 ooren
; a_ vasting. Dual polarnty, weighs only 35 Ibs, ®Welds 18 gu::ﬂ_:e up lor g ABDRT2 14 Holed E38.00 /08 $22 O0/ma.
« 'sieel ina single pass ®Welding current supplied by Two 12 voll or 1212 STORE {4 Hosgl #34.00 /88 §22.00/0a
one 24 voll battery ®Continuous wire electrode with flux core {Dther § Hole Sizes Availabis)

® Comeas with aluminum kit | Aluminum gun liner. drive ralier anda 21h

wirespooll  tems 16454 $599.50 L 7. Honda Generators

500 wart 115 volt &C or 100 watl. 12 vall DC Wt 40 lbs

em & 1660 $312 EX-800, 800 walts
EM-G00. 600 walts item & 1663 £383
Hem & 1662 $3z27 EG-1400. 1400 walls

Will ship (hase generalors (o 48 e -
Slates for §12 Larger Generators Available

8. Flex-O-Ladder

The wden behind thes poanled ladder 15 greal - each joint can be locked o any

1. Gas Engines (Horizontal & Vertical)
Hornrankg!
5 AP Teguymesh ‘s shall G051

WP Bew To ahah il
:;..; E,.._J;I,:.-,._.:.:-:\Iu '._F-;Eh:.._..._... W B i::: AumBbar o podihons They're a wielul addion 1o step and extension ladders
1 HP Tarumeen o asl @on sissya #6010 324 # Pactable - will bl inine trunk of your car BHigh gualiy steel ®Webded rungs rated
103 HP Tacwintah 1 2hafl secing $farl #8010 S2EG Al 400 s sach & Baked 0n enoay lof long rosl-prool e ® Less than 4 . of space lor
Senefaral HACIF
AHP Tacumsan 1 shatt #7062 s199 teme Shwn Length Price
8P Qe ) “shalt #7060 208 159291 I5Lbs o8 $109.95
1 HP Tacumsan | oshalt = 7010 3274 1582932 S0 ns 137 511995
1 HP Tacumsah §oshall elacine crgam a 700 383 Rk 4 3

Erihar ‘1-20 HE models 3 saengs up o S0

2. Homelite Water Fump Send for Free 100 page Decount Catalog
GO el PR SIBIANE £ Ons HAL el for watur and chemcal tranalas £PTIM Discount prces on Generators, Log Splitters. Gas Engines, Hydraulic Parts,
sedl 2 uchion 78 W1 120 nead Wl oumg BA00 GPH 1 HP B R """"" Lol o Winches, Trailer Paris. Air Tools, Truck accessories, ATV Tires, Go-Kart Paris
then e pumps 48 states for B3
Hom = 10966 Lists lor 532995 £1481 TOLL FREE 1-800-533-5545 ... *'"? (ORDERS Mﬂ

3 5 HP G0 Gai‘ Air Cn-mpmssar

tarlel Byt 8 WTSSE T laiad, yhvidee piee VADEWIMSEIEIY B hbetimie bk s, B At e o s e e i L by
1B GEM AL A0 P51 anc 4 GFW A1 90 P5E 25 K 22K B4 1 Northern Hydraubics
e # 15544 Lisksiar 51160 Sate 5539 1 PO Box 119, Depl. = 8074 [—_—
4 Bac ksaver Lift [Will ship 48 states for S40)}  Burnsville, MN. 55337
e e Dk wans gnlduly e ks o8 woir workiench 1 Lise ™ Masisreard or Vs
f..lﬁl 4wl (g pekibinn thi safhcle dlnest the Boam ook ug iR ] SEND Cmm’" FOR FniE- BIS‘CWHT 'EATAL’D’GI
nas iy il & AGad whal waukl nosmally lake tens men to do 8E sy 1o :
mrslal - slieres sul ol Phie way @ aiendatile oe b, g anid 1 Marme
ading casy Ly ooeleneng of 1P b @ ol Pt Diecd O B 1
LA LET L TR AT LR P
v @ Sh W Libs Lol Prica
143181 BOLGS ML B4 L340 52889

14282 TOLbs SO0Lbs 5389




TOUGH TRUCK QUALITY

At Ford, @uality is Job 1
...that's why no major
import or domestic

small truck tops

Rangers quality, based i
on a survey of owner-
reported problems,
during the first three
months of ownership of .\
1983 trucks. And the
commitment continues

in 1984,
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Wherever the music \
is hot, the taste is Kool. oot )
Because there's only one " e |
sensation this refreshing. L

Kings, 17 mg. "1™, 1.1mg, micoting; Longs, 15 mg. "ar”,
-~ .0 mg. nacoting av. per cigaretie, FTC Report Mar. "BA,

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




